ORGANO DE DIFUSION
CIENTIFICA DE LA
ACADEMIA MEXICANA
DE CIRUGIA

FUNDADA EN 1933

Permanyer MExico
WWW.permanyer.com

ISSN: 0009-7411

€ Clarlvate
st

Journal
Impact

< CIRUGIA
CIRUJANOS

Contenido

Articulos originales
151 Effects of 4% icodextrine, magnesium sulfate, and 0.9% sodium chloride on postoperative intraabdominal adhesions
N.T. Baran, G. Okut, and M.R. Pekcici
157 Distribution of peripheral blood cells after splenectomy in immune thrombocytopenia patients
A. Simsek
165 Impact of COVID-19 on surgical residency training programs in Mexico City: The third victim of the pandemic.
A resident’s perspective
M. Oropeza-Aguilar, J. de Jests Cendejas-Gémez, A. Quiroz-Compeén, G.A. Buerba, |. Dominguez-Rosado, and C.E. Mendez-Probst
172 Mortality after kidney transplantation: 10-year outcomes
T. Piskin, A. Simsek, S. Murat-Dogan, B.T. Demirbas, B. Unal, I.O. Yildirim, S.A. Toplu, H.B. Berktas, H. Can, E.I. Coskun, M. Sanli,
H. Gurbuz, M.S. Arslan, Z. Piskin, J. Yagmur, F. Oguz, Y. Bayindir, O. Ulutas, H. Taskapan, and I. Sahin
180 Coronary artery bypass on survival in patients with moderate ischemic mitral regurgitation: meta-analysis
J.Lv, K. Liu, R. Lu, R. He, and S. Chen
187 The increased ratio of Treg/Th2 in promoting metastasis of hepatocellular carcinoma
C.Li, S.Li, J. Zhang, and F. Sun
193 Comparison of the non-absorbable polymer clips, knot-tying, and loop ligature appendiceal stump closure methods
in laparoscopic appendectomy
H. Ozdemir and O. Sunamak
197 Effectiveness of acute post-operative pain management by the acute pain service
W. Osorio, C. Ceballos, and J. Moyano
202 AZFa,AZFb, AZFc and gr/gr Y-chromosome microdeletions in azoospermic and severe oligozoospermic patients,
analyzed from a neural network perspective
J. Romo-Yafiez, R. Sevilla-Montoya, E. Pérez-Gonzalez, J. Flores-Reyes, E. Laresgoiti-Servitje, S. Espino-Sosa, M. Dominguez-Castro,
G. Razo-Aguilera, A. Hidalgo-Bravo, and M. Aguinaga-Rios
210 Selective radical resection for unresectable pancreatic cancer
C. Jia, L. Liu, H. Zhu, W. Shen, and C. Yang
216 Predictors of anastomotic leak after total gastrectomy in patients with adenocarcinoma
J.H. Rodriguez-Quintero, J. Aguilar-Frasco, J. Morales-Maza, E. Sanchez-Garcia-Ramos, H. Medina-Franco, and R. Cortes-Gonzalez
223 Sensibilidad y especificidad del indice neutrdfilo/linfocito en pacientes pediatricos con apendicitis aguda complicada
M. Gil-Vargas, |. Cruz-Pefia y M.S. Saavedra-Pacheco
229 Precision de la calculadora de riesgo quirtirgico ACS NSQIP para predecir morbilidad y mortalidad en pacientes mexicanos
J.J. Macias-Cervantes, R.S. Vazquez-Renteria, S.C. Lépez-Romero y N.I. Gracida-Mancilla
236 Relacion entre la medicion por tomografia y ecografia del diametro de la vaina del nervio 6ptico como estimador
no invasivo de la presion intracraneal
T. Rojas-Murillo y N. Olvera-Gonzélez
242 Heridas por asta de toro, andlisis de 138 casos
A.A. Medina-Velasco, V. Arteaga-Peralta, R. De la Plaza-Llamas, M. Torralba-Gonzélez de Suso, A. Lopez-Marcano, D.A. Diaz-Candelas,
M.D. Picardo-Gomendio, R. Latorre-Fragua y J.M. Ramia-Angel

Casos clinicos
248 Infarto cerebral embdlico como complicacion perioperatoria de un mixoma auricular
Y. Medrano-Plana, C.E. Hernandez-Borroto, R. Gonzalez-Chinea, G. de J. Bermudez-Yera, E. Chaljub-Bravo y Y. Lépez-De la Cruz
251 Diagnéstico de un quiste duodeno-coldnico con contenido inflamatorio derivado de la metastasis de adenocarcinoma
de vesicula biliar: reporte de caso
E.K. Vargas-Garcia, J.L. Garcia-Saravia, A.R. Fernandez-Aristi y M.A. Caceres- Bedoya
256 Ruptura hepatica espontanea en paciente con sindrome HELLP
J.V. Caballero-Cuevas y L.C. Jiménez-Ibafez
262 Reporte de caso: hipoglucemia grave como manifestacion tardia de sindrome de Sheehan
E.R. Romero-Vasquez, L.A. Arteaga-Martinez, G. Lachica-Rodriguez y J.M. Ornelas-Aguirre

Articulos de revisién

267 Avances en tumores del estroma gastrointestinal: ¢hacia donde vamos?
J.A. Fernandez-Hernandez, S. Cantin-Blazquez, E. Garcia-Somacarrera, E. Varo-Pérez, J.A. Gonzélez-Ldpez, J.M. Asencio-Pascual,
M. Mendiola, C. Serrano, E. Garcia-Granero y V. Artigas-Raventés

Cartas al editor

278 Alta frecuencia del alelo ancestral del polimorfismo SNV rs11212617 del gen ATM en pc
del Noroccidente
C.B. Montano-Montejano, D. Garcia-Cruz, J. Sdnchez-Corona, H.V. Ortega y S.A. Ramirez-Garcia

282 Emergencia por COVID-19 en la Sierra Sur de Oaxaca y la agenda 2030 del desarrollo sostenible
M.E. Aguilar-Aldrete, S.A. Ramirez-Garcia, J. Dominguez-Rodas, M.G. Chavez-Angeles, H. Keita, M.H. Judrez-Pérez,
M.A. Sanchez-Bandala, N.M. Stark-Carrillo y C.E. Cabrera-Pivaral

285 El tratamiento multidisciplinario del cancer de laringe
J.F. Gallegos-Hernandez

Wi

ion mestiza m:

Volumen 90, No. 2, Marzo-Abril 2022

www.cirugiaycirujanos.com
Indexada en Journal Citation Reports (JCR); Medline PubMed



CIRUGIA Y CIRUJANOS ‘ M) Check for updates

ORIGINAL ARTICLE

Effects of 4% icodextrine, magnesium sulfate, and 0.9% sodium
chloride on postoperative intraabdominal adhesions

Efeitos da icodextrina a 4%, sulfato de magnésio e cloreto de sodio a 0.9% nas
aderéncias intra-abdominais pos-operatorias

Necip T. Baran', Gokalp Okut'*, and Meviut R. PekcicF

'Gastroenterology Surgery Department, Inonu University Turgut Ozal Medical Center, Malatya; 2General Surgery Department, Ankara Research
and Training Hospital, Ankara, Turkey

Abstract

Objective: Postoperative intraabdominal adhesions are obvious cause of postoperative morbidity. In this experimental study, our
aim is to compare the effects of 4% icodextrin produced for adhesion prevention, magnesium sulfate used as an anticonvulsant in
obstetrics and also as a thickening lubricant in the detergent industry, and saline, which we use most frequently in abdominal
irrigation, on adhesion formation. Materials and methods: A total of 4 groups were formed, 8 in the control group (K), 8 in the
icodextrin group (1), 8 in the magnesium sulfate group (M), and 8 in the saline group (SF). Adhesions were quantitatively evaluated
with the classification defined by Nair and microscopic grading defined by Zuhlke. Results: The macroscopic staging degree was
statistically significantly lower in Group M, I, and SF compared to Group K. Again, the degree of microscopic staging was significantly
lower in Group M and | compared to Group K. Conclusions: Three different materials were used in our study. It was observed
that they significantly reduced adhesions. This study once again demonstrates the limited ability of these materials to prevent
adhesion, despite the wide variety of materials used, and the need for careful adherence to tissue-respectful surgical techniques.

Keywords: Intra-abdominal adhesions. Magnesium sulfate. Icodextrine.
Resumen

Objetivo: As aderéncias intra-abdominais pds-operatdrias (PIA) sdo causa dbvia de morbidade pds-operatdria. Neste estu-
do experimental, nosso objetivo é comparar os efeitos da icodextrina 4% produzida para prevengdo de aderéncias, sulfato
de magnésio usado como anticonvulsivante em obstetricia e também como lubrificante espessante na industria de detergen-
tes e soro fisioldgico, que usamos mais frequentemente em abdominais irrigagdo, na formagdo de aderéncias.
Materiais e Métodos: Foram formados 4 grupos, 8 no grupo controle (K), 8 no grupo da icodextrina (I), 8 no grupo sulfato
de magnésio (M) e 8 no grupo solugdo salina (SF). As aderéncias foram avaliadas quantitativamente com a classificacdo
definida por Nair e graduagcdo microscopica definida por Zuhlke. Resultados: O grau de estadiamento macroscdpico foi
estatisticamente significativamente menor no Grupo M, | e SF em comparagdo com o Grupo K. Novamente, o grau de es-
tadiamento microscdpico foi significativamente menor nos Grupos M e | em comparagdo com o Grupo K. Conclusoes: Trés
materiais diferentes foram usados em nosso estudo. Foi observado que eles reduziram significativamente as aderéncias.
Este estudo demonstra mais uma vez a capacidade limitada desses materiais em prevenir a adesdo, apesar da grande
variedade de materiais usados, e a necessidade de uma adesao cuidadosa a técnicas cirdrgicas que respeitem o tecido.

Palabras clave: Aderéncias intra-abdominais. Sulfato de magnésio. Icodextrina.
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Postoperative intraabdominal adhesions (PIA) are
an undesirable and frequent complication of modern
surgery. It is also an obvious cause of postoperative
morbidity. Postoperative adhesions are usually as-
ymptomatic. In the early postoperative period, they
may cause difficult-to-treat infections, mechanical ob-
structions, and anastomosis complications. In the late
postoperative periods, they can cause many compli-
cations such as chronic abdominal pain, adhesive il-
eus, and infertility. 54-74% of all intestinal obstruction
cases develop due to intraabdominal adhesions'. This
situation is seen in 1-3% of patients who admit to
general surgery clinics. 3-8% of patients who have
undergone abdominal surgery are reoperated for brid
ileus?. Medical problems caused by adhesion also
cause loss of workforce and increase in health ex-
penses in patients. For PIA, various solutions (ste-
roids, some antibiotic drugs, heparin solution, tissue
plasminogen activators, icodextrin, hyaluronic acid
solution, protein concentrates, transforming growth
factor-beta isoforms, and neurokinin-1 receptors, etc.)
have been studied for many years and minimal inva-
sive surgical procedures have been adopted®?®. De-
spite the advancement of minimally invasive surgical
techniques, the presence of adhesions has revealed
the necessity of using substances that prevent or sup-
press adhesion.

In this experimental study, our aim is to compare
the adhesion prevention effects of 4% icodextrin,
which has been studied in recent years on its anti-
adhesion effect, with magnesium sulfate, which has a
lubricating effect, and saline, which is the most com-
monly used in routine surgery.

Materials and methods

This study is a single-center, prospective, randomized
controlled clinical trial, which has been carried out in
the Department of General Surgery, Ankara Research
and Training Hospital. This study was conducted with
the permission of the ethics committee (N0:2010-0377)
in our center to investigate the effects of 4% icodextrin,
magnesium sulfate, and saline in the prevention of PIA.
Also, the protocol of the experiment was approved by
the Local Animal Experiments Committee. The
experimental procedures were performed in accordance
with the Guide to the Care and Use of Laboratory
Animals (National Institutes of Health Publications

No. 8023, revised 1978). The number of rats was
calculated by Mead method?®.

Thirty-two male Wistar Albino rats weighing be-
tween 250 and 350 g were used in the study. A total
of four groups were formed, eight in the control group,
eight in the icodextrin group, eight in the magnesium
sulfate group, and eight in the saline group.

Standard surgical instruments were used for surgical
procedures. Relaparotomy was performed on the
14" day for histopathological evaluation. In the presence
of adhesion, the adhesive tape was resected together
with the affected organs. In cases without adhesion, the
anterior cecum was resected together with the parietal
peritoneum and studied in the pathology laboratory.

All rats used in the study were kept in the same
laboratory environment for a week before the experi-
ment. During the experiment, rats were fed with city
water and standard commercial rat food in cages. The
rats were housed in a light and dark environment for
12 h before and after surgery, between 20-24 degrees
and 30-70% humidity.

15 mg/kg intramuscular anesthesia with ketamine
hydrochloride was applied to the subjects after 12 h
of fasting. The abdominal skin was shaved and the
field was cleaned with povidin-iodine. In order to apply
the adhesion model, laparotomy was performed with
a standard midline incision following anesthesia in
rats. After it was determined that there was no adhe-
sion in the abdomen, the cecum was revealed.

The anterior wall of the cecum taken outside the abdo-
men was determined, and wipings were made with
gauze until serosal punctate hemorrhage occurred. After
the cecum abrasion, it was kept for 5 min before being
returned to the abdomen, and it was cooled and dried.

Then, 1 cm long incision were applied on the peri-
toneum on both sides of the incision, perpendicular to
the incision, one on the right and left, and bleeding
was ensured.

Group K: After the described surgical procedures
were performed, the organs were returned to the
abdomen.

Group M: In the Magnesium Sulfate group, after the
mentioned surgical procedures were performed, the
organs were returned to the abdomen and intraperi-
toneally under the incision, 1 ml of magnesium sulfate
diluted in 1 in 1 distilled water was given.

Group |: After surgical procedures were performed
in the 4% icodextrin group, the organs were returned
to the abdomen and 1 ml of 4% icodextrin was given
intraperitoneally under the incision.
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Group SF: After performing the mentioned surgical
procedures in the saline (SF) group, the organs were
returned to the abdomen and 1 ml of SF was given to
the area under the incision.

In all patients, the anterior abdominal wall muscle
layer was sutured with continuous sutures with 4/0 round
vicryl and the skin was sutured with 4/0 round prolene.

Considering the potential cardiac side effects of
Magnesium Sulphate, magnesium sulfate was diluted
with 1 in 10 distilled water and then 1 ml was preferred.

Following the sacrifice of all rats with high doses of
ether on the 14" day in accordance with the Helsinki
agreement, a U incision was made in the abdomen
and the abdominal walls were retracted downwards to
provide maximum vision. Then, adhesions were quan-
titatively evaluated with the classification defined by
Nair et al. (Table 1 and Fig. 1). The evaluation was
carried out by two separate persons, in accordance
with the classification previously described to them,
and in a double-blind manner. The average of the two
evaluations was used for statistical evaluation.

Following macroscopic evaluation, the affected organs
were excised together with the adhesion band in rats
that developed adhesion, while in those without
adhesion, the cecum anterior wall and parietal
peritoneum were excised for pathological sampling,
including all layers except skin. Pathological pieces were
fixed in 10% buffered formol. Sections with a thickness
of 5 micrometers were taken on a slide. The pathologist
conducting the examination did not know from which
group the plays were taken. After histopathological
evaluation, the plays were subjected to microscopic
grading defined by Zuhlke* (Table 2 and Fig. 2).

All operations, scoring and evaluation of findings
were carried out by the same team.

Statistical analysis

All statistical analyzes were performed using SPSS
software version 22 for Windows (SPSS Inc., Chicago,
IL, USA) and the results were considered statistically
significant if p < 0.05. Descriptive statistics were
shown as median (minimum-maximum). The signifi-
cance of the difference in macroscopic and micro-
scopic staging between the groups was investigated
with the KruskalWallis test.

Results

During the study period, no rats in the groups died.
There were no rats in poor health that would require

Table 1. “Nair” macroscopic adhesion classification

Grade 0 No adhesion

Insubstantial Grade 1 Single band of adhesions between viscera or
Adhesion from one viscus to the abdominal Wall

Substantial Grade 2 Two bands between viscera or between
Adhesion viscera and abdominal Wall

Grade 3 More than two bands between viscera or
between viscera and abdominal wall, or the
entire intestine forming a mass adhering to
the abdominal wall to the abdominal wall

Grade 4 Viscera directly attached to the abdominal
wall, regardless of number or extent of bands

Grade 1

Grade3. R
Figure 1. Images according to the Nair Classification in our own study.

sacrifice. Surgical procedures and administration of
drugs were well tolerated during the study period.

Macroscopic evaluation results according to the
Nair classification are shown in table 3 and micro-
scopic evaluation results according to Zuhlke classifi-
cation are shown in table 4.

According to the comparison results of the groups
among themselves (Table 5);

The macroscopic staging degree was statistically
significantly lower in Group M, I, and SF compared to
Group K (p = 0.005; p < 0.001 and p < 0.001). Again,
the degree of microscopic staging was significantly
lower in Groups M and | compared to Group K (p = 0.030
and p < 0.001). With Group M, respectively; no
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Table 2. “Zuhlke” microscopic adhesion classification

Grade 1 Weak, connective tissue, rich cell, new and old fibrin, thin

reticulin fibriles

Grade 2 Connective tissue which has cells and capillaries. Few

collagen fibers

Grade 3  Thicker connective tissue. Few cells and elastic and

smooth muscle fibers, more vessels

Grade 4 Old and thick granulation tissue, poor cells, difficult

seperation of serosal surfaces

Table 3. Macroscopic staging according to groups

Groups Macroscopic Staging median (min-max)
Group K 3 (2-4)2be

Group M 2 (1-4)

Group | 1.5(1-3)°

Group SF 2 (1-4)¢

#The difference between Group K and Group M is statistically significant (p = 0.005),
5The difference between Group K and Group | is statistically significant (p < 0.001), °The
difference between Group K and Group SF is statistically significant (p < 0.001).

Table 4. Microscopic staging according to groups

Groups Microscopic Staging median (min-max)
Group K 3 (2-4)2°
Group M 2 (2-3)2
Group | 2 (1-3)
Grup SF 2.5(1-3)

#The difference between Group K and Group M is statistically significant (p = 0.030).
°The difference between Group K and Group | is statistically significant (p < 0.001).

statistically significant difference was found between
Group | and Group SF in terms of macroscopic staging
(p = 0.053; p = 0.207). With Group M, respectively; no
statistically significant difference was found between
Group | and Group SF in terms of microscopic staging
(p = 0.207; p = 0.788). No statistically significant
difference was found between Group | and Group SF in
terms of macroscopic staging (p = 0.267). No statistically
significant difference was found between Group | and
Group SF in terms of microscopic staging (p = 0.129).

Discussion

PIA is an important cause of long-term morbidity.
Strategies such as the use of various pharmacological

Table 5. Results of multiple comparison between groups
regarding macroscopic and microscopic staging

Multiple comparisons Macroscopic Microscopic
Group K - Group M p = 0.005 p =0.030
Group K - Group | p < 0.001 p < 0.001
Group K - Group SF p < 0.001 p =0.053
Group M - Group | p=0.119 p =0.207
Group M - Group SF p =0.638 p=0.788
Group | - Group SF p =0.267 p=0.129

Figure 2. Images according to the Zuhlke Classification in our
own study.

agents as well as rigorous surgical techniques have
been adopted to prevent adhesion formation. Currently,
available knowledge suggests that three major methods
have the potential to reduce PIA: (I) reduction of perito-
neal trauma using minimally invasive approaches;
(1) use of pharmacological agents to inhibit fibrin forma-
tion; and (1ll) reducing contact between intraabdominal
organs and peritonized structures after dissection using
film or fluid barriers. However, none of these approach-
es have been adopted as standard therapy, and re-
search is still ongoing for a final solution®.

There are studies showing that 4% lcodextrin re-
duces primary PIA and their recurrence by separating
the damaged area during the healing phase®’.
A prospective randomized controlled study by Catena
et al. showed that the use of icodextrin in small bowel
obstructions due to adhesions is safe and reduces the
risk of PIA formation and re-obstruction. Icodextrin
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causes less scarring by stimulating the local inflam-
matory and immunological response, not as a simple
physicochemical barrier that reduces cell activation
and invasion. The authors concluded that the applica-
tion of 4% Icodextrin to extensively deserosalized sur-
faces is more suitable than other non-adherent
barriers. In contrast to these studies, there are articles
in the literature showing that 4% Icodextrin does not
reduce adhesion formation. Ditzel et al. and Bellon
et al. investigated 4% Icodextrin in two different stud-
ies and failed to show a significant reduction in PIA8®
In our study, it was seen that 4% Icodextrin reduced
adhesion macroscopically and microscopically.

In our study, three different liquid materials were
used, based on the adhesion prevention effect, keep-
ing the adhesion foci away and forming fluid surfaces
and preventing adhesion. Recently, many studies
have been carried out on intraabdominal barriers to
keep possible adhesion surfaces away from each
other to prevent adhesion formation'®'2. These sub-
stances keep the damaged ischemic tissues sepa-
rate from each other. It also inhibits the binding of
free macrophages and reduces local fibroblastic in-
filtration. In this way, it is thought that the process
that results in the development of adhesion is pre-
vented by preventing ischemic tissues from ap-
proaching neighboring organs for blood supply'®. The
most appropriate anti-adhesive material should not
be permanent; It should not contain adhesiogenic
properties; should continue its effect in the presence
of blood and should not adversely affect wound heal-
ing'. All of these have required the investigation of
agents that are more effective, cheaper, relatively
free of side effects and toxicity, and easy to apply
and make them suitable for clinical use®. One of the
agents developed for this purpose is Icodextrin. It is
a disposable, sterile, clear, colorless to pale yellow
liquid containing icodextrin at 4% concentration in an
electrolyte solution for intraperitoneal administration.
It is an iso-osmolar and biologically degradable, high
molecular weight (12,000-20,000 dalton) kind of glu-
cose polymer solution. It is used intraperitoneally to
reduce adhesions after abdominal surgery.

Although there are studies in the literature with ad-
hesion inhibitors containing icodextrin, there is no
study comparing this substance with saline and mag-
nesium sulfate. Magnesium sulfate was chosen both
because it is in the icodextrin solution and because it
is a lubricant and thickener.

In our study, 4 groups were formed as the icodextrin
group (Group 1), the saline group (Group SF), and the

magnesium sulfate group (Group M), one of which is
a control (Group K). There was no statistically signifi-
cant difference between Group K and Group SF in
terms of microscopic staging. The high degree of both
microscopic and macroscopic adhesion in the control
group compared to the other three groups indicates
that our anti-adhesion model was successful.

When the adhesion prevention potentials of magne-
sium sulfate, icodextrin, and saline applications were
compared; although it has been observed that icodextrin
reduces adhesions more at the macroscopic level, it is
revealed that these three substances are not statistically
superior to each other in terms of adhesion prevention.

The success of icodextrin solution in preventing ad-
hesions compared to the control group is an expected
result. Compared to the relatively more professional
4% icodextrin produced for adhesion prevention, it is
important that the adhesion prevention effect of mag-
nesium sulphate used for the 1% time is as high as
icodectrin, since it is a new material used for this pur-
pose. Considering the potential cardiac side effects
during the study, we think that the fact that it prevents
adhesion, although it is diluted every 10 times, will al-
low the planning of new studies for this substance.

Icodextrin shows some local and systemic side ef-
fects in case of high amount and prolonged contact
with the peritoneum. Some of those; abdominal pain,
peritonitis, nausea, vomiting, sweating, flu-like symp-
toms, headache, hypertension, and hyperglycemia. It
may interact with adefovir, blood pressure medica-
tions, digoxin, entecavir, insulin, metformin, or HIV or
AIDS medications. It is not recommended for use in
pregnant women's. Magnesium sulfate has side ef-
fects such as chest pain, respiratory distress, confu-
sion, decreased reflexes, hypotension, and anxiety. It
can be used in pregnant women'®.

The small sample group is one of the weak points
of our study. The reason for this is the insufficient
facilities in the animal laboratory at the time of the
study and different animal experiments were carried
out in the same period.

Conclusion

Despite all the new scientific developments, due to the
fact that auxiliary techniques for postoperative adhesions
are not fully accepted, new research focuses on finding
intraperitoneally applicable materials that significantly
reduce adhesions, are affordable and do not cause side
effects such as wound healing, infection, and bleeding.
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Three different materials were used in our study. It
was observed that they significantly reduced
adhesions. Although the magnesium sulfate used for
the 1t time was diluted, its adhesion prevention effect
was comparable to that of 4% icodextrin and SF. In
this respect, we think that magnesium sulfate is a
material that needs to be studied for its anti-adhesion
effect.

This study once again demonstrates the limited ability
of these materials to prevent adhesion, despite the wide
variety of materials used, and the need for careful
adherence to tissue-respectful universal surgical
techniques.
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Distribution of peripheral blood cells after splenectomy in
immune thrombocytopenia patients
Distribucion de globulos periféricos después de la esplenectomia en pacientes

Arife Simsek*
Department of General Surgery, Inonu University, School of Medicine, Malatya, Turkey

Abstract

Background: There are some difficulties regarding the evaluation of the post-splenectomy state. Objective: The objective of
the study is to compare the post-splenectomy blood changes of immune thrombocytopenia (ITP) patients with those of trauma
patients, 1 month and = 6 months after surgery. Methods: Medical records of patients, who had undergone total splenectomy
for ITP and trauma at a tertiary center between January 2009 and December 2019, were retrospectively reviewed.
Results: The current study included 52 patients, who had undergone splenectomy for ITP (57.7%), and trauma (42.3%).
Splenectomy, irrespective of the indications, resulted in an increase in hemoglobin concentration, hematocrit, and platelet
levels. Neutrophils were responsible for the preoperative leukocytosis in ITP patients, and neutrophilia was ameliorated by
splenectomy and also withdrawal of the steroid therapy in some patients. Decreased neutrophil-to-lymphocyte ratio and
platelet-to-lymphocyte ratio supported the finding that splenectomy ameliorated inflammation in ITP patients. Splenectomy
resulted in a change in percentages of leukocytes in favor of basophils in ITP patients. Conclusions: Splenectomy, irrespec-
tive of the indications, resulted in an increase in hemoglobin concentration, hematocrit and platelet levels, lymphocyte, mono-
cyte, and eosinophil counts. Splenectomy ameliorated inflammation in ITP patients and resulted in a change in percentages
of leukocytes in favor of basophils.

Keywords: Immune thrombocytopenia. Neutrophil-to-lymphocyte ratio. Peripheral blood cells. Splenectomy. Trauma.
Resumen

Antecedentes: Existen algunas dificultades con respecto a la evaluacion del estado post-esplenectomia. Objetivo: Comparar
los cambios sanguineos post-esplenectomia de pacientes con PTI con los de pacientes traumatizados, 1 mes y = 6 meses
después de la cirugia. Métodos: Se revisaron retrospectivamente las historias clinicas de los pacientes que habian sido so-
metidos a esplenectomia total por PTl y trauma en un centro terciario entre enero de 2009 y diciembre de 2019.
Resultados: E/ presente estudio incluyé a 52 pacientes, que habian sido sometidos a esplenectomia por PTI (57.7%) y
traumatismo (42.3%). La esplenectomia, independientemente de las indicaciones, resultd en un aumento de la concentracion
de hemoglobina, hematocrito y niveles de plaquetas. Los neutrdfilos fueron responsables de la leucocitosis preoperatoria en
pacientes con PTI, y la neutrofilia mejoré mediante esplenectomia y también la suspension de la terapia con esteroides en
algunos pacientes. La disminucion de NLR y PLR apoyo el hallazgo de una disminucion de la inflamacion en la esplenectomia
en pacientes con PTI. La esplenectomia resulté en un cambio en los porcentajes de leucocitos a favor de los basdfilos en
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pacientes con PTI. Conclusiones: La esplenectomia, independientemente de las indicaciones, resulté en un aumento de la
concentracion de hemoglobina, niveles de hematocrito y plaquetas, recuentos de linfocitos, monocitos y eosindfilos. Una
disminucion de la inflamacion en la esplenectomia en pacientes con PTI resulté en un cambio en los porcentajes de leucoci-

tos a favor de los basdfilos.

Palabras clave: Trombocitopenia inmune. PTI. NLR. Gldbulos periféricos. Esplenectomia. Trauma.

|ntroduction

As a major lymphoid organ, receiving 5% of cardiac
output every minute, the spleen has a fundamental
role in the reticuloendothelial system. It removes an-
tigens, aging platelets, and erythrocytes from the cir-
culation and participates in iron recycling, as well as
in the production of lymphocytes, immunoglobulins,
and opsonins'. It serves as a storage site for blood
components and supplies erythrocytes and platelets
in increased demand, such as trauma'.

The knowledge of splenic functions is mostly based
on murine studies. However, morphological and phys-
iological differences between humans and other non-
primate species may obscure understanding of
splenic functions'2. Ex-vivo studies are preferred, due
to limitations in in-vivo human testing, to analyze the
interactions between the functioning spleen and cir-
culating blood components. Ex-vivo studies are per-
formed in splenectomized patients by comparing
preoperative conditions with postoperative ones.
However, there are some difficulties regarding the
evaluation of the post-splenectomy state. Along with
surgical stress, any indication itself for splenectomy
may interfere with the evaluation process by promot-
ing cellular abnormalities®.

Immune thrombocytopenia (ITP) is an acquired form
of thrombocytopenia that is characterized by autoan-
tibody-mediated destruction of platelets and suppres-
sion of platelet production®. As a primary site of
platelet removal, the spleen plays a critical role in the
pathogenesis of ITP. It also participates in the produc-
tion of anti-platelet antibodies*. Although splenectomy
is associated with a better outcome than any other
therapy, it is generally reserved (as second-or third-
line therapy) for patients who fail medical therapy, as
it poses short and long-term risks®. Although several
efforts have been made to predict splenectomy re-
sponses, they have not been fully successful*.

This study aimed to compare the post-splenectomy
blood changes of ITP patients with those of trauma
patients, 1 month and = 6 months after surgery. The
comparison of ITP patients with trauma patients, who

are hematologically normal people, may clarify the
post-splenectomy changes in patients with ITP.

Material and method

Medical records of patients, who had undergone
total splenectomy for ITP and trauma at a tertiary cen-
ter between January 2009 and December 2019, were
retrospectively reviewed. Exclusion criteria included
partial splenectomies, patients younger than 18 years
of age, patients with congestive heart failure, patients
with chronic pulmonary diseases, patients with chronic
liver diseases, patients with malignant diseases, and
patients with autoimmune diseases other than ITP. The
patients, who had not had a blood test in the 15 month
and/or = 6 months after surgery and/or who had died
before the blood samplings were also excluded.

The diagnosis of ITP was based on isolated throm-
bocytopenia in the absence of other causes of throm-
bocytopenia. In cases where platelet counts were
< 30 x 10%L and/or patients had signs and symptoms
of bleeding, first-line therapy was administered with
1 mg/kg/day oral methylprednisolone. In addition to
steroid therapy, some patients had taken danazol,
azathioprine, cyclosporine, cyclophosphamide, vin-
cristine, thrombopoietin receptor agonists, intrave-
nous immunoglobulin. For the management of ITP,
medical treatment was applied initially, and splenec-
tomy was indicated when medical treatment was ex-
hausted in long-term follow-up. Appropriate preparation
of patients for surgery was performed.

The data included demographics, clinical findings,
laboratory findings, and therapeutic interventions. The
following characteristics were recorded:

— Demographics: Age and gender;

— Clinical findings: Comorbid factors, postoperative

hospital stay, and perioperative complications;

— Laboratory findings: Preoperative and postoperative

(1t month and/or = 6 months after surgery) com-
plete blood counts (hematocrit, hemoglobin, white
blood cell, platelet, and mean corpuscular volume
[MCV], and percentages of neutrophils, lympho-
cytes, eosinophils, basophils, and monocytes) and
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inflammatory markers (neutrophil-to-lymphocyte ra-
tio [NLR] and platelet-to-lymphocyte ratio [PLRY]),
which were calculated based on complete blood
count results; and

— Therapeutic interventions: Surgical technique

(open or laparoscopic), and transfusion of blood
components.

The study was conducted according to the princi-
ples set forth by the Helsinki Declaration of 1975. Ap-
proval from the Human Ethics Committee of the
Institution was obtained.

Statistical analysis

Data were analyzed using SPSS 17.0 for Windows.
Continuous variables were presented as means with
SDs; categorical variables were presented as numbers
with percentages. The Shapiro-Wilk test was used to
analyze the normality of the groups. For intergroup
comparison, the Chi-squared test or Fisher’s exact test
was used for categorical variables. The Student’s t-test
was used for continuous variables with normal distribu-
tion. The Mann-Whitney U-test was applied for non-
normally distributed variables. The paired-sample
t-test was used to compare the changes of laboratory
values, at the 1* month and = 6 months after surgery.
The level of significance was accepted as 0.05.

Results

The current study included 52 patients, who had
undergone splenectomy for ITP (57.7%), and trauma
(42.3%). The mean age was 37.1 + 15.4 (range: 18-76)
years. Of the 52 patients, 33 (63.5%) had one or more
systemic diseases including ITP (n: 30), hypertension
(n: 2), diabetes mellitus (n: 2), coronary artery dis-
eases (n: 1), and psychiatric disease (n: 1, depres-
sion). All trauma cases were operated on with open
technique. Of the ITP cases, 80% were operated with
laparoscopic technique. Transfusion of blood compo-
nents was required in 48.1% of the cases. The mean
length of hospitalization was 9.9 + 15.8 (range:
2-96 days) (Table 1). All ITP patients had a complete
response to splenectomy, which means platelet
count > 100 x 10%L and the absence of bleeding with-
out any treatment after splenectomy.

Hematocrit and hemoglobin count

One month after surgery, we did not find any sig-
nificant change in hematocrit and hemoglobin levels

in both groups (Table 2). However, at least 6 months
after surgery, there was a significant increase in he-
matocrit and hemoglobin levels in both groups
(Table 2). There was not a significant difference be-
tween the groups in terms of preoperative and post-
operative hematocrit levels (Table 1). Although
preoperative and postoperative 18-month hemoglobin
concentration was not different between the groups,
it was significantly lower in the ITP group 6 months
after surgery (Table 1).

mcv

The preoperative and postoperative MCVs were
lower in the ITP group compared to the trauma group
(Table 1). One month after surgery, there was a sig-
nificant increase in MCVs in the trauma group. How-
ever, these declined to preoperative values after
6 months (Table 2).

Platelet count

There was a significant increase in postoperative
platelet counts in both groups (Table 2). One month
after surgery, the increase in platelet count was more
prominent in the trauma group but declined slightly
overtime. The preoperative and postoperative 1%-
month platelet counts were statistically higher in the
trauma group. However, the difference disappeared
after 6 months (Table 1).

Leukocyte count

The preoperative leukocyte count was statistically
higher in the trauma group. There was no statistical
difference between the groups on postoperative
courses (Table 1). There was a significant decrease
in postoperative leukocyte counts in the trauma group,
although they were still above the normal range
(Table 2). However, we did not find any significant
change in leukocyte count in the ITP group.

Neutrophil count

The pre-operative neutrophil count was statistically
higher in the trauma group (Table 1). There was no
statistical difference between the groups on post-op-
erative courses (Table 1). There was a significant
decrease in post-operative neutrophil counts in both
groups (Table 2).
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Table 1. The characteristics of the patients and comparison of the laboratory values of ITP patients with those of trauma patients

Laboratory findings Total (n: 52) Trauma (n: 22) ITP (n: 30) p
mean * SD or n (%) mean = SD or n (%) mean = SD or n (%)

Age (years) 371+ 154 35.6+ 188 382+ 125 0.176

Gender
Male 25 (48.1) 17.(77.3) 8(26.7) 0.000
Female 27 (51.9) 5(22.7) 22 (73.3)

Pre - operative
Hematocrit value 376+6.2 355+6.6 392+55 0.035
Hemoglobin value 125+ 2.07 119+22 129+19 0.112
Platelet value 189.7 + 101.8 247 +64.9 147.7 £ 104.2 0.000
White blood cell count 152+ 6.5 19.4+6.2 121+49 0.000
Neutrophil count 1147 £ 6.4 154 +6.3 8.56 + 4.8 0.000
Lymphocye count 275+14 28+205 2.7+0.76 0.304
Neurophil percentage 70.4 + 16.6 775+ 15.07 65.2 +15.9 0.005
Lymphocye percentage 20.6+ 119 1565 +12.7 244 +99 0.005
Eisonphil percentage 1+1.29 0.37 £ 0.38 1.46 + 1.52 0.011
Basophil percentage 053 +0.78 054 +1.13 0.53 £ 0.37 0.032
Monocyte percentage 6.35+56 6.03 + 8.43 6.6+19 0.000
Neutrophil-to-lymphocyte ratio 6.1+6.1 94+76 372+32 0.005
Platelet-to-lymphocyte ratio 94.1+97.2 141.2 + 115.8 59.6 + 49.7 0.001
Mean corpuscular volume 846 +6.7 87 +£6.4 82.8+6.5 0.002

Post- operative 18 month
Hematocrit value 395+52 38.3+4.6 40.4 + 5.58 0.156
Hemoglobin value 128 +17 125+ 14 13.1 + 1.86 0.279
Platelet value 496.7 + 298.7 692.4 + 301.7 353.26 + 201.7 0.000
White blood cell count 11.6+4.3 124 £ 51 11.05 + 3.64 0.251
Neutrophil count 6.8 +4.08 8.03 £ 5.1 6.06 £ 2.9 0.067
Lymphocye count 3.15 £ 1.06 2.8 +1.083 3.4 +£0.96 0.027
Neurophil percentage 56.6 £ 12.9 60.1 £ 14.4 53.1 £ 10.85 0.021
Lymphocye percentage 285+ 116 246 +11.8 31.4+10.7 0.036
Eisonphil percentage 3.02 £ 2.68 2.8+ 3.1 3.1+£2383 0.541
Basophil percentage 1.36 £ 1.79 1.3+2.04 14+16 0.224
Monocyte percentage 9.7+272 9.5+ 31 99+24 0.664
Neutrophil-to-lymphocyte ratio 26+24 35+£33 1.89 + 0.98 0.009
Platelet-to-lymphocyte ratio 187.8 + 152.5 292.7 = 171 1109+ 726 0.000
Mean corpuscular volume 85.9 + 6.1 89.05 + 3.7 83.6+6.5 0.001

Post- operative > 6 month
Hematocrit value 426 +5.3 443 +5.3 414 +£5.16 0.052
Hemoglobin value 139+ 19 146+ 17 13.4 +1.92 0.021
Platelet value 375.2 £ 138.7 412 £ 757 348.3 + 167.1 0.295
White blood cell count 11.2+29 121+ 3.4 10.57 £ 2.4 0.071
Neutrophil count 56+19 6.1+21 526+ 1.6 0.122
Lymphocye count 41+£14 43+16 39+12 0.447
Neurophil percentage 49.8 + 8.3 50.2 + 8.5 49.4 £82 0.731
Lymphocye percentage 36.8+8.4 36.3+8.9 37.1+841 0.754
Eisonphil percentage 24+18 21+£18 258 +1.85 0.364
Basophil percentage 09+06 0.86 + 0.75 1.04 £ 0.55 0.038
Monocyte percentage 99+28 10.2 £ 3.37 97+25 0.774
Neutrophil-to-lymphocyte ratio 15+0.74 1.5+0.89 146 +0.6 0.704
Platelet-to-lymphocyte ratio 104.7 £+ 62.4 1055+ 38.9 1041 +£759 0.604
Mean corpuscular volume 85.9 £ 7.33 886+ 4.6 83.7 £ 8.29 0.012

Surgical technique
Open 28 (53.8) 22 (100) 6 (20) 0.000
Laparoscopic 24 (46.2) - 24 (80)

Transfusion of blood

components
Yes 25 (48.1) 19 (86.4) 6 (20) 0.000
No 27 (51.9) 3(13.6) 24 (80)

Lenght of hospitalization (day) 99+158 17.8 £ 22 4122 0.000
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Lymphocyte count

The pre-operative lymphocyte counts were not dif-
ferent between the groups (Table 1). One month after
surgery, there was no change in lymphocyte count in
the trauma group. However, it increased significantly
after 6 months (Table 2). There was a significant in-
crease in post-operative lymphocyte counts in the ITP
group, which was predominant 6 months after surgery
(Table 2). The post-operative 1s-month lymphocyte
count was significantly higher in the ITP group, but the
difference disappeared within 6 months (Table 1).

The percentages of neutrophils,
lymphocytes, monocytes, eosinophils, and
basophils

The pre-operative percentages of neutrophils and
basophils were significantly higher in the trauma
group. The pre-operative percentages of lympho-
cytes, eosinophils, and monocytes were significantly
higher in the ITP group (Table 1).

In the trauma group, there was a significant decrease
in the percentage of neutrophils, while an increase in
the percentages of lymphocytes and eosinophils. Al-
though the percentage of monocytes increased, it was
statistically significant 6 months after surgery. The
changes in the percentages of neutrophils, lympho-
cytes, and monocytes were more prominent 6 months
after surgery. Although the percentage of basophils
increased, it was not statistically significant (Table 2).

In the ITP group, there was a significant decrease
in the percentages of neutrophils, while there was an
increase in the percentages of lymphocytes, eosino-
phils, basophils, and monocytes. The changes in the
percentages of eosinophils, basophils, and mono-
cytes were more prominent 1 month after surgery,
while the changes in the percentages of neutrophils
and lymphocytes were more prominent 6 months after
surgery (Table 2).

The percentage of neutrophils decreased, while the
percentage of lymphocytes increased in both groups
(Table 2). The percentage of neutrophils was significantly
higher in the trauma group, while the percentage of lym-
phocytes was significantly higher in the ITP group 1 month
after surgery (Table 1). There were no statistical differ-
ences between the groups in terms of postoperative per-
centages of eosinophils and monocytes (Table 1). Six
months after surgery, there was no significant difference
between the groups in terms of neutrophils, lymphocytes,

eosinophils, and monocytes. Only the percentage of ba-
sophils was significantly higher in the ITP group 6 months
after surgery (Table 1).

NLR

The preoperative NLR was significantly higher in the
trauma group (Table 1), but it decreased over time in
both groups (Table 2). The NLR of the trauma group
was significantly higher 1 month after surgery, but the
difference disappeared over time (Table 1).

PLR

The preoperative PLR was significantly higher in the
trauma group (Table 1). It increased in both
groups 1 month after surgery and was more prominent
in the trauma group (Table 2). Although the change in
PLR in the ITP group remained stable over time, it
declined to preoperative values in the trauma group
(Table 2). Thus, PLR values were comparable be-
tween the groups 6 months after surgery (Table 1).

Discussion

It was not surprising that hematocrit and hemoglobin
values increased within the normal range after therapy
in both groups. The post-operative 18-month increase in
MCVs in trauma patients was thought to be a compensa-
tory mechanism for blood loss. ITP, as a chronic inflam-
matory disease, had lower hematocrit, hemoglobin, and
MCYV levels compared to those of trauma patients in the
post-operative period even after iron repletion.

Thrombocytosis is defined as a platelet count
>500x109/L, and extreme thrombocytosis is defined as
a platelet count >1,000x109/L. Thrombocytosis is either
a reactive process (secondary to infection, trauma, sur-
gery, and malignancy) or is caused by a clonal bone
marrow disorder®. It is a normal physiologic response
to splenectomy, which may persist in up to 30% of
splenectomized patients, and cessation of splenic se-
questration is thought to be a major participatory mech-
anismé. In the current study, 1 month after surgery, the
increase in platelet count was more prominent in the
trauma group but declined slightly overtime. The pre-
operative and postoperative 1s-month platelet counts
were statistically higher in the trauma group. However,
the difference disappeared = 6 months after. All ITP
patients had a complete response to splenectomy.

Leukocytes constitute the cellular components of
the immune system and participate in host defense.
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Table 2. The paired-sample t-test for comparison of the changes of laboratory values, at the 15! month and > 6 months after surgery

Laboratory findings Pre-operative Post-operative 1 month p Post-operative > 6 month p
mean = SD mean x SD mean = SD

Trauma Patients
Hematocrit value 355 +6.6 38.3+46 0.118 443+53 0.000
Hemoglobin value 11.9+22 125+1.4 0.288 146 +1.7 0.000
Platelet value 247 £ 64.9 692.4 + 301.7 0.000 412 £ 75.7 0.000
White blood cell count 19.4+£6.2 12.4 + 5.1 0.000 121+ 34 0.000
Neutrophil count 154 +6.3 8.03 + 5.1 0.000 6.1+21 0.000
Lymphocye count 2.8+205 2.8+ 1.03 0.927 43+16 0.006
Neurophil percentage 775+ 15.07 60.1+14.4 0.001 502+ 85 0.000
Lymphocye percentage 155+ 127 246 +11.8 0.007 36.3+89 0.000
Eisonphil percentage 0.37 £ 0.38 2.8 £ 31 0.001 21+£18 0.000
Basophil percentage 0.54 +£1.13 1.3+2.04 0.156 0.86 £ 0.75 0.289
Monocyte percentage 6.03 + 8.43 95+ 31 0.082 10.2 £ 3.37 0.049
Neutrophil-to-lymphocyte ratio 94+76 35+33 0.001 1.56+0.89 0.000
Platelet-to-lymphocyte ratio 1412+ 115.8 292.7 £ 171 0.002 105.5 + 38.9 0.206
Mean corpuscular volume 87 +6.4 89.05 £ 3.7 0.047 88.6 + 4.6 0.124

ITP Patients
Hematocrit value 39.2+55 40.4 + 558 0.123 414 +516 0.005
Hemoglobin value 129+ 1.9 13.1+1.86 0.449 13.4 +1.92 0.050
Platelet value 147.7 £ 104.2 353.26 + 201.7 0.000 348.3 + 167.1 0.000
White blood cell count 121 +4.9 11.05 + 3.64 0.342 1057 £ 2.4 0.092
Neutrophil count 8.56 + 4.8 6.06 +2.9 0.034 526+ 1.6 0.001
Lymphocye count 2.7+0.76 3.4 +0.96 0.002 39+12 0.000
Neurophil percentage 652+ 159 53.1+ 10.85 0.003 494 +8.2 0.000
Lymphocye percentage 244 +99 31.4+10.7 0.006 37.1+841 0.000
Eisonphil percentage 1.46 + 1.52 31+283 0.001 2.58 +1.85 0.012
Basophil percentage 0.53 + 0.37 14+£16 0.008 1.04 +0.55 0.000
Monocyte percentage 6.6+19 99+24 0.000 9.7+£25 0.000
Neutrophil-to-lymphocyte ratio 372+32 1.89 + 0.98 0.007 146 + 0.6 0.001
Platelet-to-lymphocyte ratio 59.6 +49.7 1109+ 726 0.002 104.1+£759 0.012
Mean corpuscular volume 828 +6.5 83.6+6.5 0.302 83.7 +8.29 0.435

Total
Hematocrit value 376+6.2 39.5+562 0.030 426 +£5.3 0.000
Hemoglobin value 12.5+2.07 128+ 17 0.186 139+ 19 0.000
Platelet value 189.7 + 101.8 496.7 + 298.7 0.000 375.2 + 138.7 0.000
White blood cell count 152 +6.5 116 +4.3 0.001 112+29 0.000
Neutrophil count 11.47 + 6.4 6.8 +4.08 0.000 56+19 0.000
Lymphocye count 275+ 14 3.15+ 1.06 0.088 41+14 0.000
Neurophil percentage 70.4 £ 16.6 56.6 + 12.9 0.000 49.8 +8.3 0.000
Lymphocye percentage 206+ 119 285+ 116 0.000 36.8 8.4 0.000
Eisonphil percentage 1+1.29 3.02 + 2.68 0.000 24+18 0.000
Basophil percentage 0.53+0.78 1.36+1.79 0.005 09+06 0.003
Monocyte percentage 6.35+5.6 9.7+272 0.000 99+28 0.000
Neutrophil-to-lymphocyte ratio 6.1+6.1 26+24 0.000 1.5+0.74 0.000
Platelet-to-lymphocyte ratio 941972 187.8 + 152.5 0.000 104.7 £ 62.4 0.508
Mean corpuscular volume 846 +6.7 85.9 £ 6.1 0.031 85.9 +7.33 0.121

Normal levels of leukocytes are 4.000-11.000 per mi-
croliter of blood. Leukocytosis is an expected finding
after splenectomy; thus, the diagnosis of postopera-
tive infection in those patients may be a challenge™.
Leukocyte count rises, irrespective of the reason for
splenectomy’. The increase is initially confined to neu-
trophils. However, neutrophil count returns to within
the normal range within weeks or months, and lym-
phocyte and monocyte counts rise steadily’.

Leukocytosis is a well-known response of the body to
trauma. It is mainly due to neutrophilia, caused by redis-
tribution of neutrophils from the storage pool to the cir-
culation, and not due to increased production'.
Neutrophils are one of the first defenders of inflamma-
tory cells to migrate toward the site of injury. So, leuko-
cytosis, especially neutrophilia, is an expected finding in
trauma patients as in the current study. In trauma pa-
tients, the leukocyte count decreased compared to that
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recorded preoperatively, but it was still above the normal
range. In ITP patients, the leukocyte count did not
change statistically following splenectomy, though leu-
kocytosis was present already before the surgery. Neu-
trophil counts decreased permanently in both groups
during the period of recovery from surgery. The change
in lymphocyte and monocyte counts followed a different
pattern between the groups. In trauma patients, lympho-
cyte and monocyte counts initially did not change but
increased = 6 months after surgery. However, in ITP
patients, lymphocyte and monocyte counts increased
gradually overtime. The postoperative 15-month lympho-
cyte count was significantly higher in the ITP group, but
the difference disappeared within 6 months.

Which mechanism, therefore, is responsible for leu-
kocytosis after splenectomy? The spleen participates
in the regulation of leukocytes. Along with the preser-
vation of lymphoid tissue, it may also sequester leu-
kocytes produced elsewhere’. Thus, the removal of
the spleen causes the leukocyte count to rise. Could
there be any mechanism other than the cessation of
sequestration that could cause leukocytosis? In order
to determine this, several questions must be an-
swered. First: why does the leukocyte count not
change significantly in ITP patients, while it remains
stable above the normal range in trauma patients?
Second: why do lymphocyte and monocyte counts in
trauma patients increase several months later than
those of ITP patients? Third: could the high basophil
level in ITP patients be a unique finding?

ITP is an autoimmune disease, and inflammation plays
a central role in pathogenesis. It was clear that neutro-
phils were responsible for the preoperative leukocytosis
in ITP patients, and neutrophilia was ameliorated by both
splenectomies, and also the withdrawal of steroid treat-
ment in some patients. Thus, despite the increase in
lymphocytes, monocytes, eosinophils and basophiles,
total leukocyte count, which was already above the nor-
mal range, did not change in this group. The NLR and
PLR have been found to be potential markers of systemic
inflammation and used to predict prognosis and treat-
ment response in various benign and malign diseas-
es", The NLR was used in a small number of studies
for the prediction of treatment response to medical ther-
apy in ITP patients, and their results were contradicto-
ry*+*. In a recent study, it was concluded that splenectomy
might improve the weakened immune system of patients
with cirrhosis, possibly by reducing suppressive cell frac-
tions and amplifying the effector cell population. In that
study, splenectomy was found to decrease NLR'. We
supposed that, based on the decrease in the NLR and

PLR, splenectomy did not only eliminate sequestration
but also ameliorated the inflammation in ITP patients.

In ITP patients, the effect caused by the cessation
of sequestration on lymphocytes and monocytes is
likely to emerge several weeks to months later as in
the trauma patients. It seems there was another
mechanism responsible for the early increase in lym-
phocyte and monocyte counts. This mechanism,
causing lymphocyte and monocyte counts to increase
without inflammatory effects, must be particularly
complex, and its effect must not have lasted longer
than a few months as the leukocyte counts were com-
parable with those of the trauma patients, = 6 months
after splenectomy. Furthermore, it must have been
negated in the presence of a spleen. Although the
mechanism that triggers inflammation in ITP has not
yet been determined, direct interaction of monocytes
with stimulated T- lymphocytes might be a major path-
way for the production of proinflammatory cytokines
and their inhibitors in monocytes, which has been
postulated as a possible mechanism in the pathogen-
esis of any chronic inflammation'”®. Depending on
T-cell type and T-cell stimulus, multiple ligands/coun-
ter-ligands are involved in the contact-mediated acti-
vation of monocytes, and the outcome of the
inflammatory process is determined by the balance
between proinflammatory cytokines and their inhibi-
tors, which are produced in the monocytes. We sup-
pose that ITP, as a chronic inflammatory disease,
might possess similar inflammatory processes'.
Further research is needed to identify inhibitory and/
or stimulatory molecules involved in the inflammatory
process.

Basophils are the least common type of leukocytes,
constituting about 0.5-1% of circulating leukocytes. In
the current study, basophils were the only leukocyte
type, which was significantly higher in the ITP group
> 6 months after surgery. Basophils participate in the
regulation of immune response and allergic reactions
by producing histamine and serotonin. They also se-
crete endogenous heparin for anticoagulation'. Low
basophil percentages or counts are thought to be re-
sponsible for the increased risk of thrombosis®. Al-
though patients with ITP have a low platelet count with
a tendency to bleeding, they occasionally develop ve-
nous and/or arterial thromboembolic events by a mech-
anism, which has not yet been fully elucidated. It may
occur as a result of inflammatory processes acting on
thrombosis, or as a result of complications of medical
and/or surgical treatment. Comorbid diseases may also
increase the risk for thromboemboli in ITP patients?'. It
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was not known whether the increase in basophil per-
centage was a compensatory mechanism in the protec-
tion of ITP patients against thromboembolism or
whether it was a participant in the inflammatory pro-
cess itself. Only three patients of the study population,
two patients with ITP and the other with trauma, devel-
oped thromboembolic complications following splenec-
tomy. Further research is needed for clarification.

Small case numbers and a retrospective design
were weaknesses of the current study, while the com-
parison with a normal population (trauma patients)
was a strength.

Conclusions

Splenectomy, irrespective of the indications, result-
ed in an increase in hemoglobin concentration, hema-
tocrit, and platelet levels. It did not alter leukocyte
count in ITP patients but led to leukocytosis in trauma
patients. Although lymphocyte, monocyte, and eosin-
ophil counts increased after splenectomy in both
groups, total leukocyte count, which was already
above the normal range, did not change in ITP pa-
tients. Neutrophils were responsible for the preopera-
tive leukocytosis in ITP patients, and neutrophilia was
ameliorated by splenectomy and also withdrawal of
the steroid therapy in some patients Decreased NLR
and PLR supported the finding that splenectomy ame-
liorated inflammation in ITP patients. Splenectomy re-
sulted in a change in percentages of leukocytes in
favor of basophils in ITP patients, but did not result in
any change in trauma patients. It is not known whether
the increase in basophil percentage was a compensa-
tory mechanism to protect ITP patients against throm-
boembolism or whether it was a participant in the
inflammatory process itself. There are many issues
that require clarification with regard to the inhibitory
and/or stimulatory molecules involved in the inflam-
matory process in ITP patients. Our knowledge of the
spleen is encompassed by the literature, and every-
thing we don’t yet know falls outside of that repository.
Further research is needed to illuminate this mysteri-
ous organ.

Funding
The author reports no sources of funding.
Conflicts of interest

The author reports no conflicts of interest.

Ethical disclosures

Protection of human and animal subjects. The
author declares that no experiments were performed
on humans or animals for this study.

Confidentiality of data. The author declares hav-
ing followed the protocols in use at their working cen-
ter regarding patients’ data publication.

Right to privacy and informed consent. Patients
were informed that their data could be used for re-
search and informed consents were obtained from all
patients prior to surgery. The corresponding author is
in possession of this document.

References

1. Vasilescu C. Functions of the spleen and their evaluation. In: Pe-
troianu A, editor. The Spleen. Brazil: Bentham Science Publishers; 2011.
p. 20-36.

2. Steiniger BS. Human spleen microanatomy: why mice do not suffice.
Immunology. 2015;145:334046.

3. Luu S, Woolley IJ, Andrews RK. Platelet phenotype and function in the
absence of splenic sequestration (Review). Platelets. 2021;32:47-52.

4. Chaturvedi S, Arnold DM, McCrae KR. Splenectomy for immune throm-
bocytopenia: down but not out. Blood. 2018;131:1172082

5. Park YM, Park J, Jo Y, Kim SH, Shin KC, Won IS, et al. Prolonged ex-
treme thrombocytosis in a postsplenectomy patient with hereditary sphe-
rocytosis. Korean J Hematol. 2009;44:298-303.

6. Murphy MF, Wainscoat JS, Pasi KJ. Hematological diseases. In: Ku-
mar P, Clark M, editors. Kumar and Clark’s Clinical Medicine. 8" ed.
Edinburgh, New York: Saunders/Elsevier; 2012. p. 371-430.

7. McBride JA, Dacie JV, Shapley R. The effect of splenectomy on the
leucocyte count. Br J Haematol. 1968;14:225-31.

8. Horowitz J, Leonard D, Smith J, Brotman S. Postsplenectomy leukocyto-
sis: physiologic or an indicator of infection? Am Surg. 1992;58:387-90.

9. Waghorn DJ. Overwhelming infection in asplenic patients: current best
practice preventive measures are not being followed. J Clin Pathol.
2001;54:214-18.

10. Santucci CA, Purcell TB, Mejia C. Leukocytosis as a predictor of severe
injury in blunt trauma. West J Emerg Med. 2008;9:8105.

11. Fu H, Qin B, Hu Z, Ma N, Yang M, Wei T, et al. Neutrophil-and plate-
let-to-lymphocyte ratios are correlated with disease activity in rheumatoid
arthritis. Clin Lab. 2015;61:269073.

12. Ozmen S, Timur O, Calik I, Altinkaynak K, Simsek E, Gozcu H, et al.
Neutrophil-lymphocyte ratio (NLR) and platelet-lymphocyte ratio
(PLR) may be superior to C-reactive protein (CRP) for predicting the
occurrence of differentiated thyroid cancer. Endocr Regul.
2017;51:131-6.

13. Faria SS, Fernandes PC Jr., Silva MJ, Lima VC, Fontes W,
Freitas-Junior R, et al. The neutrophil-to lymphocyte ratio: a narrative
review. Ecancermedicalscience. 2016;10:702.

14. Eren R, Unaldi M, Karismaz A, Dogu MH, Kéker HT, Altindal S, et al.
Neutrophil lymphocyte ratio in estimating response to corticosteroid treat-
ment in immune thrombocytopenia patients. Istanbul Med J. 2019;20:54-7.

15. Demircioglu S, Gurbuz AF. Determinants of recurrence in ITP treatment.
Int J Clin Exp Med. 2020;13:995-1001.

16. Hirakawa Y, Ogata T, Sasada T, Yamashita T, ltoh K, Tanaka H, et al.
Immunological consequences following splenectomy in patients with liver
cirrhosis. Exp Ther Med. 2019;18:848-56.

17. Burger D. Cell contact-mediated signaling of monocytes by stimulated T
cells: a major pathway for cytokine induction. Eur Cytokine Netw.
2000;11:346-53.

18. Burger D, Dayer JM. The role of human T-lymphocyte-monocyte contact
in inflammation and tissue destruction. Arthritis Res. 2002;4:169-76.

19. Parwaresch MR. Biochemistry and functions of blood basophils. In: Len-
nert K, editor. The Human Blood Basophil: morphology, Origin, Kinetics
Function, and Pathology. Berlin, Heidelberg: Springer-Verlag; 1976.
p. 100-33.

20. Naser HA, Ibrahem AF, Hashim HA. Basophil count as a predictor to the
deep vein thrombosis and the thromboembolization. Muthanna Med J.
2018;5:95-106.

21. Takagi S, Suzuki I, Watanabe S. Risk of thromboembolism in patients
with immune thrombocytopenia. J Hematol Thrombo Dis. 2015;3:185.



CIRUGIA Y CIRUJANOS ‘ M) Check for updates

ORIGINAL ARTICLE

Impact of COVID-19 on surgical residency training programs in
Mexico City: The third victim of the pandemic. A resident’s
perspective

Impacto del COVID-19 en los programas de residencias quirurgicas en la Ciudad de
Meéxico: La tercera victima de la pandemia. Perspectiva de los residentes
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Abstract

Objective: The aim of this study is to assess the perceptions of the impact of health-care disruption due to COVID-19 on the
academic training and skills of surgical trainees. Material and Methods: We developed a 32-question survey assessing the
clinical and surgical impact of COVID-19 on surgical training programs and proposals to compensate for the decrease in sur-
gical education. We got 453 responses of surgical trainees in Mexico City. Results: Sixty-six percent of the respondents an-
swered that their centers had converted to the exclusive attention of COVID-19 patients. Ninety-five percent reported a decrease
in surgical skills learning and 91.8% reported a decrease to clinical exposure. On proposals, 75.6% reported that it is essential
fo take the necessary measures to recover the clinical and surgical milestones lost. In the binary logistic regression analysis,
we found that the postgraduate year (= PG-Y3) was statistically significant factor (p < 0.000) related to a favorable opinion
to developing an academic contingency plan and postponing the end of the academic residency year. Conclusion: More than
90% of the survey respondents reported having been affected by COVID-19 mitigation strategies. Our data calls for urgent
training adjustments by hospital and university program leaders to mitigate downstream educational repercussions.

Keywords: COVID-19. Mexico. Surgery. Surgical residency programs.
Resumen

Objetivo: Evaluar las percepciones del impacto de la interrupcion de la atencion médica por COVID-19 en la formacion aca-
démica y las habilidades de los residentes quirdrgicos. Material y Métodos: Realizamos una encuesta de 32 preguntas,
evaluando el impacto clinico y quirdrgico del COVID-19 en los programas de entrenamiento quirdrgico y propuestas para
compensar la disminucion de la educacion quirdrgica. Obtuvimos 453 respuestas de residentes quirdrgicos en la Ciudad de
México. Resultados: El 66% respondio que sus centros se convirtieron en atencion exclusiva de pacientes con COVID-19.
El 95% presentd una disminucion en el aprendizaje de habilidades quirdrgicas y el 91. 8% presentd una disminucion de la
exposicion clinica. El 75.6% considerd fundamental tomar las medidas necesarias para recuperar las destrezas clinicas per-
didas. En el andlisis de regresion logistica binaria, encontramos que el afio de posgrado (> PG-Y3) fue un factor estadistica-
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mente significativo (p <0,000) relacionado con una opinion favorable para desarrollar un plan de contingencia académica y
posponer el final del afio de residencia académica. Conclusion: Mds del 90% de los encuestados fueron afectados por las
estrategias de mitigacion de COVID-19. Nuestros datos exigen ajustes urgentes por parte de los lideres de programas de
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hospitales y universidades para mitigar las repercusiones educativas posteriores.

Palabras clave: COVID-19. México. Cirugia. Programas de residencia quirdrgica.

|ntroduction

Since the beginning of the SARS-CoV-2 pandemic in
late 2019', worldwide medical care has been dramati-
cally impacted. Medical centers across the globe have
adopted multiple coping strategies, either directly pri-
oritizing patients affected with COVID-19, or indirectly
by reducing elective surgical procedures?®, and the
care of patients in outpatient areas. All in a desperate
effort to increase the surge capacity to avoid or mitigate
the swamping of health-care facilities and also to stew-
ard as many scarce resources as possible and reduce
the risk of contagion for health personnel and
patients’.

One of the drawbacks of the world’s massive re-
sponse to COVID-19 has been a widespread disrup-
tion of medical education. Surgical cases have
plunged, leading to very limited hands on training,
loss of external rotations, and educational opportuni-
ties such as specialty meetings*®. However, resi-
dency programs have either partially or totally
changed to a remote education, and surgical
simulation.

As the pandemic unfolds there is also a growing
uncertainty about the future of surgical training and
a real potential for future epidemic outbreaks, limited
data exist on the residents perception of COVID-19
mitigation measures on the safety, continuity, and
efficacy of their training, especially since in some
countries academic calendar, the disease has already
used up to 30-40% of their academic year (e.g., In
Mexico the academic year runs from March to
February).

We sought to collect information on surgical train-
ees, using a qualitative approach to document if a
reduced clinical (office consults and operative time)
exposure would lead to a decreased perception of
surgical preparedness among the different surgical
specialty programs in our city. The secondary objec-
tive was to explore proposals to compensate for the
decrease in learning opportunities of the different sur-
gical specialties and different hospital centers
in Mexico City.

Materials and methods

After ethics committee approval (URO-3406-20-21-1),
we performed a cross-sectional survey of surgical
trainees in Mexico City; the target population was
extracted from the 18 surgical programs accredited by
the National Autonomous University of Mexico
(UNAM), which is the largest university in the state.
The study universe comprised 3015 eligible residents
or fellows affiliated to a general surgery, gynecology/
obstetrics, ENT, orthopedics, vascular surgery, urol-
ogy, oncological surgery, plastic surgery and pediatric
surgery, and related fellowships. A sample size of 341
subjects was calculated using a 95% confidence in-
terval and a 5% margin of error using an online sam-
ple size calculator (http:/fluidsurveys.com).

We recruited participants through a closed group
direct invitation to all the surgical residents and fel-
lows of the UNAM, otherwise the survey was not pub-
licly announced or open on the internet, participation
was voluntary, and no incentives were provided for
study participation. The survey was administered
through electronic means only (Google Forms and
Google LLC) and informed consent was tacitly re-
quested at the initial page of the survey, which in-
cluded an information letter informing the purpose and
length of the survey, no personal data or identifiers
were collected from the subjects, and the study was
performed according to the precepts of the Helsinki
Declaration.

The survey was available for response from April
27, 2020, and closed on May 11, 2020.

Survey design

We developed an ad hoc 32-question survey di-
vided into eight domains assessing demographic, out-
patient, and emergency care, surgical exposure, and
skills development, educational modifications (aca-
demic and research), perceptions of the impact of
COVID-19 on surgical their training programs and pro-
posals to compensate for the decrease in the learning
opportunities due to the COVID-19.



C.E. Mendez-Probst et al.: Impact of COVID-19 on surgical residency training

The survey was then uploaded to the survey pro-
gram for distribution and automatic response collec-
tion; this also allowed the use of special features such
as adaptive questioning, review, and answer change.
The survey was composed of two electronic pages
(page 1 informed consent and page 2 actual survey).

Incomplete surveys, from residents from non-surgi-
cal specialties and from different states than Mexico
City, were excluded from further analysis.

Statistical analysis

Responses were exported from Google Forms to
Microsoft Excel database and all statistical analyses
were performed with Statistical Package for the Social
Sciences 26" version (SPSS, Chicago, IL, USA).

All survey questions responses were coded as binary
or categorical variables. Descriptive statistics of the
overall cohort were performed. p < 0.05 was considered
significant.

Results
Demographics

We received 453 (15% of the study universe) survey
responses from 18 surgical programs from Mexico City.
Of the total participants, 287 (63.4%) were male and
166 (36.6%) were female. The mean age was
29 + 2 years. Most responses came from general surgery
residents (21.4%). An important proportion was junior
residents (44.4% post graduate year [PGYs] 1-2). We de-
scribe the rest of demographics and details in table 1.

Impact of the COVID-19 pandemic

Of all the responders 302 (66.7%) answered that their
centers had been converted to the exclusive attention of
COVID-19 patients (COVID-19 Centers). Only 7% re-
sponded that they work normally, the rest are not involved
in daily hospital work. Patient care is mostly performed
through telemedicine and the majority of elective surgical
cases have been canceled. Not surprisingly, the number
of Non-COVID-19 cases in the outpatient clinics and in
the emergency department has significantly declined, as
shown in figures 1 and 2, respectively.

Resident training and academics

A worrisome finding was that most of the resi-
dents reported a decrease in surgical skill learning,

Table 1. Demographics details

Year of residency Percentage (n)

PGY1 23.2 (105)
PGY 2 21.2(96)
PGY 3 17.4(79)
PGY 4 15.2 (69)
PGY 5 9.1 (41)
PGY 6 0.4(2)
PGY 7 0.2(1)
1styear Fellow 10.2 (46)
2" year Fellow 3.1(14)

Residency program Percentage (n)

General Surgery 21.4(97)
Fellowship 11 (55)
Neurosurgery 9.5 (43)
Oncology Surgery 7.3(33)
Gynecology and obstetrics 7.5(34)
Urology 6.8 (31)
Traumatology and Orthopedics 6 (27)
Plastic Surgery 6 (27)
Pediatric Surgery 6 (27)
Otorhinolaryngology 4.9 (22)
Ophthalmology 2.6(12)
Vascular Surgery 2.2 (10)
Cardiothoracic surgery 1.3(6)
Others 7.5(29)

275 (60.8%) felt completed affected and 154 (34.1%)
as partially affected (Figure 3). In addition, the vast
majority (91.8%) reported a decrease in clinical expo-
sure (Figure 4). Only (41.2%) of the respondents were
practicing surgical skills in simulators outside of hos-
pital settings (e.g., at home), and just 53% of the re-
sponders use their time to research activities.

All respondents reported discontinuation of in-per-
son conferences, with most (82.4%) transitioning to
distance learning through virtual platforms (e.g.,
Zoom, WebEx, Google Meets, or Hang outs), this last
scenario had a positive impact with 70.4% of respon-
dents reporting at least the same or an increased
quality of virtual classes compared to traditional ones.

As a perception of the negative downstream effects
on surgical training programs, most residents reported
being in agreement with the statement indicating that
converting into COVID-19 centers had negatively im-
pacted their surgical training.

Proposals and alternatives to reach the
objectives in the academic programs

Due to negative concerns about their training, 75.6%
of the surveyed cohort reported that it is essential to
take necessary measures to recover the clinical and
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Figure 1. Comparison between the patient volume in outpatient clinics before and after COVID-19 pandemic.
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Figure 2. Comparison between the patient volume for non COVID-19 cases in emergency department before and after COVID-19 pandemic.

surgical milestones lost during pandemic. The most
common expressed proposals were related exclusive-
ly to recovering surgical exposure (48.7%), and (34.1%)
related to recovering surgical exposure and increasing
theoretical learning (Figure 5). Drastically 52% of the
responders though that the most feasible alternative
to achieve this is to postpone the end of the academic
residency year.

Inferential analysis

Since almost a quarter of the trainees were not in
favor of developing an academic contingency plan and

slightly < %2 of the respondents were against extend-
ing the academic year, we performed univariate and
multivariate binary logistic regression analysis looking
for factors that correlated with this choice, we found
that the PGY was the only statistically significant fac-
tor (Tables 2-5).

Discussion

We report a survey of surgical residency programs
assessing the modifications and their impact on train-
ees. Our main findings show that 66% of the surveyed
programs had undergone conversion to COVID-19
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H Completely affected
m Partially affected
= Without changes

Figure 3. Impact on surgical skill learning.

m Completely affected
m Partially affected
= Without changes

Figure 4. Impact on theoretical learning.

B No
M Yes

Figure 5. Residents in favor of the extension in the academic year of
residence.

only centers, the respondents felt that this had im-
pacted their surgical training, either by partially/totally
disrupting their surgical skills (94.9%), or their clinical
exposure and theoretical learning (91.8%). During the
pandemic, many of the surveyed surgical residents

Table 2. Predictive factors to agreeing to the question: that some
measures should be taken to recover the objectives. Results of
the univariate analysis of binary logistic regression

Factors p value OR 95% ClI
Sex 0.376 0.813  0.513-1.287
Male (reference)
Female
Age dicotomical 0.057 0.653  0.422-1.012
>29 years (reference)
< 28 years
Year of residency dicotomical 0.000 0.366  0.233-0.574
>PGY 3 (reference)
PGY 1/PGY2
COVID-19 Centre 0.530 1.157  0.733-1.826

No (reference)
Yes

Table 3. Predictive factors to agreeing to the question: that some
measures should be taken to recover the objectives. Results of
the multivariate analysis of binary logistic regression

Factors p value OR 95% CI
Sex 0.381 0.808  0.768-1.995
Male (reference)
Female
Age dicotomical 0.637  0.891  0.696-1.809
>29 years (reference)
<28 years
Year of residency dicotomical 0.000 0.378  0.234-0.611
>PGY 3 (reference)
PGY 1/PGY2
COVID-19 Centre 0.307 1.279 0.487-1.54

No (reference)
Yes

have been assigned to provide first-line care for pa-
tients with suspected SARS-CoV2 at their emergency
departments. All national and international meetings
and hands-on courses have been so far canceled, this
data allow us postulate that surgical residents have
become the third major victim of the COVID-19 (after
patients and health-care workers respectively).
Recent studies have shown similar findings, a study
at a tertiary care hospital in Pakistan evaluated the
impact of surgical residency programs on 112 surgical
residents from all departments of surgery. They ob-
served that 86.6% stated that their surgical exposure
duration was adversely affected by the pandemic?. In
addition, in a survey of urological training programs in
the United States, 26% reported being asked to
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Table 4. Predictive factors for agreeing to postpone residency
graduation. Results of the univariate analysis of binary logistic
regression

Factors p value OR 95% Cl
Sex 0.627 0.909  0.619-1.335
Male (reference)
Female
Age dicotomical 0.126 0.745  0.512-1.086
>29 years (reference)
< 28 years
Year of residency dicotomical 0.000 0.419  0.286-0.612
>PGY 3 (reference)
PGY 1/PGY2
COVID-19 Centre 0.716 0930  0.628-1.376

No (reference)
Yes

Table 5. Predictive factors for agreeing to postpone residency
graduation. Results of the multivariate analysis of binary logistic
regression

Factors p value OR 95% Cl
Sex 0.792 1.055 0.636-1.412
Male (reference)
Female
Age dicotomical 0.960 1.011 0.669-1.528
>29 years (reference)
< 28 years
Year of residency dicotomical 0.000 0.419 0.278-0.630
>PGY 3 (reference)
PGY 1/PGY2
COVID-19 Centre 0.934 0.983 0.656-1.474

No (reference)
Yes

redeploy residents. Nearly all urology programs were
willing to send residents for redeployment if needed,
with the corresponding impact in clinical and surgical
exposure.

Our data also parallels the Italian experience, where
surgical training was also several affected. All weekly
lessons were suspended, as well as seminars, work-
shops, and practical courses (e.g., suture courses,
laparoscopic simulators, and cadaver lab). Moreover,
due to the interruption of the elective surgery (mostly
benign pathology), which are most frequently per-
formed by residents as the operator, there was a fail-
ure in achieving the minimum number of interventions
required for surgical certification’. In our study, we

found that only the 41% of responders practice their
surgical skills with simulators. Nowadays, the use of
simulators training (e.g., laparoscopic or virtual reality)
can provide a safe and standardized method for train-
ing in surgery without the risks that come with operat-
ing on real patients during this pandemic®°.

One of the possible solutions could be the use of
technology to continue clinical and academic tasks,
such as virtual lectures or in real-time
videoconferencing, journal clubs, and watching
surgical videos followed by discussing the surgical
steps with the attending professors. We found that
the 87.9% of the residents are taking virtual lectures
to attain the theoretical goals of their different
residency programs.

In this era of competency based certification, the
pandemic has the potential to derail the current
trainees cohort (PGY 4-5), by making surgical
milestones unattainable, although each surgical
residency program has its own objectives and
requirements'®'2, surgical authorities like the American
Board Of Surgery in United States®'®, require that
candidate applicants have had performed at least 200
surgical procedures during their senior year.
Furthermore, this may also impact downstream
cohorts as well, since it also requires that trainees
perform at least 850 operative procedures as the
surgeon over 5 years, and at least 250 operations
(including as operating surgeon or first assistant) by
the beginning of PGY-3 year'.

Our study has some limitations. As a survey study,
it is subject to response bias, although we accrued a
robust sample size, the study population only com-
prises 15% of the resident population currently train-
ing to become a surgical specialist, our target
population was limited to a geographical region (the
State of Mexico City) so our findings might not apply
to surgical programs outside this area; however, this
region comprises most of the surgical infrastructure
and academic programs of the country as well as
hospital beds, making it by far the mayor medical hub
nation-wide. The strengths of our study are that we
exceeded our calculated sample size thus can con-
clude that our sample was a representative portion of
the surgical residents currently undergoing training in
the state of Mexico City.

As the long-term effects of this outbreak on world-
wide health systems are still unknown, we believe it
is crucial to incorporate the trainee’s worldview. Our
data serves as a potential guide for education policy
makers, as it reflects the worries and anxieties of the
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COVID-19 surgical resident. New strategies involving
trainees should be developed that consider the
training needs of the residents. Appropriate
modifications to the format and timing of the current
residency paradigm should be considered, including
restructuring the academic programs (e.g., adapting
and extending the academic year program or replacing
the time-based standards with volume-based or
competency-based standards).

Despite this pandemic, many programs have not
established plans for the post-COVID-19 world. Faculty
leaders, universities and governing bodies (Health
authorities) should consider options to compensate the
missed hands-on exposure, providing didactic resources
(e.g., medical simulators and access to on-line content,
in addition to personal, and workplace safety).

Conclusions

During the spring and summer of 2020 due to the
COVID-19 pandemic, surgical residency programs in
Mexico City underwent significant modifications,
including a marked decrease in surgical procedures.
More than 90% of the survey respondents report
having been affected by these mitigation strategies,
mostly by the lack of surgical, academic, and clinical
exposure, thus surgical residents have become the
pandemic’s third casualty. Our data calls for urgent
training adjustments by hospital and university
program leaders to mitigate downstream educational
repercussions.
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Mortality after kidney transplantation: 10-year outcomes
Mortalidad después del trasplante de rinon: resultados a 10 ahos
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Abstract

Objectives: In the past decade, advances in immunological therapy have increased the survival of kidney recipients and their
grafts. However, it has not achieved the desired level of improvement. This study aims to reveal the mortality among kidney
recipients. Methods: Medical data of the patients, who had undergone kidney transplantation (KT) between November 2010
and December 2020, were retrospectively reviewed. Inclusion criteria were adult kidney recipients, who had died. Exclusion
criteria were pediatric recipients, recipients of en bloc and dual KT, recipients with missing data, and recipients with a primary
non-functioning graft. The recipients were grouped according to their donor type; Group 1 (from a living donor) and Group 2
(from a deceased donor). Subgroup analyses were done for mortality by time-period post-transplant and for infectious causes
of mortality. Results: Of 314 recipients, 35 (11.14%) died. Twenty-nine recipients were included in the study (Group 1: 17 and
Group 2: 12). The most common cause of mortality was infection (58.6%), and the second was cardiovascular disease (CVD)
(24.1%). Sepsis developed in 29.4% of infection-related deaths, while COVID-19 constituted 23.5% of infection-related deaths.
Conclusion: Early diagnosis and treatment of infectious and CVD are important to improve survival in kidney recipients.

Keywords: Cardiovascular. COVID-19. Infection. Kidney transplantation. Mortality.
Resumen

Objetivos: En la ultima década, los avances en la terapia inmunoldgica han aumentado la supervivencia de los receptores
de rifién y sus injertos. Sin embargo, no se pudo lograr el nivel de mejora deseado. Este estudio tiene como objetivo revelar
la mortalidad entre los receptores de rifion. Materiales y métodos: Se revisaron retrospectivamente los datos médicos de los
pacientes, que se habian sometido a un trasplante de rifidn entre Noviembre de 2010 y Diciembre de 2020. Los criterios de
inclusion fueron los receptores de rifidn adultos, que habian fallecido. Los criterios de exclusion fueron los receptores pedia-
tricos, los receptores de trasplantes de rifion dual y en bloque, los receptores con datos faltantes y los receptores con un
injerto primario no funcionante. Los receptores se agruparon segun su tipo de donante; Grupo 1 (de un donante vivo) y Gru-
po 2 (de un donante fallecido). Se realizaron andlisis de subgrupos para la mortalidad por periodo de tiempo posterior al
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trasplante y para las causas infecciosas de mortalidad. Resultados: De 314 beneficiarios, 35 (11,14%) fallecieron. Se inclu-
yeron 29 receptores en el estudio (Grupo 1:17; Grupo 2:12). La causa mas comun de mortalidad fue la infeccion (58,6%) y
la segunda fue la enfermedad cardiovascular (24,1%). La sepsis se desarrollé en el 29,4% de las muertes relacionadas con
la infeccion, mientras que el COVID-19 constituyo el 23,5% de las muertes relacionadas con la infeccion. Conclusion: E/
diagndstico y tratamiento tempranos de enfermedades infecciosas y cardiovasculares es importante para mejorar la supervi-

vencia de los receptores de rifion.

Palabras clave: Cardiovascular. COVID-19. Infeccion. Trasplante de rifion. Mortalidad.

|ntroduction

Kidney transplantation (KT) is the best treatment
option for patients with end-stage renal disease
(ESRD) compared with dialysis therapy. It is associ-
ated with improved quality of life and better survival
in patients with ESRD'®. Advances in immunological
therapy and management strategy have increased the
survival of kidney recipients and their grafts. Despite
short-term increases in graft and patient survival,
long-term outcomes are still not as expected*'. Mor-
tality after KT is still a serious problem.

In developed countries, underlying causes of deaths
among kidney recipients have changed over time, and
infection-related mortality has decreased, while cardio-
vascular diseases (CVDs) have become the leading
causes of mortality™®'*. Since the incidence of fatal in-
fections after KT has decreased over time, current data
on specific infectious causes of mortality are scarce™.

This study aims to share 10-year outcomes after KT
and reveal the diseases leading to death among kid-
ney recipients.

Materials and methods

Medical data of the patients, who had undergone
KT at a tertiary center between November 2010 and
December 2020, were retrospectively reviewed. Inclu-
sion criteria were adult kidney recipients, who had
died. Exclusion criteria were pediatric recipients, re-
cipients of en bloc and dual KT (EBDK), recipients
with missing data, and recipients, who had died with
a primary non-functioning graft (PNFG). Figure 1
shows the flowchart of the recipients. Six recipients,
who had died (2 pediatric recipients, 2 recipients of
EBDK, 1 recipient with missing data, and 1 recipient,
who died with a PNFG) were excluded from the study.
The recipients were grouped according to their donor
type: Group 1 (from a living donor) and Group 2 (from
a deceased donor). Subgroup analyses were done for
mortality by time-period post-transplant (within the

1styear and after the 1%t year) and for infectious causes
of mortality.

Evaluation of living donors and recipients

All recipients and living kidney donors (LKDs) un-
derwent detailed clinical examination. A six-step pro-
cess (Malatya Algorithm) was used for evaluation of
both potential LKDs and recipients'. The evaluation
of LKDs with standard criteria was conducted accord-
ing to the principles set out by the Amsterdam Fo-
rum'®. Due to serious organ shortage, as is the case
globally, kidneys were recovered from the donors with
both standard criteria and extended criteria (ECD).
There are no universal criteria defining ECD. This re-
fers to a higher risk when compared to that with a
standard donor. The risk could be a disadvantage in
the future not only for recipients, but also for LKDs.
Table 1 provides a definition for ECD, which was ap-
plied and/or recommended by our clinic.

Delayed graft function (DGF) was defined as the
need for dialysis within the 1t week of transplantation.
The recipients were followed by the Nephrology Out-
patient Clinic after having been discharged.

Immunosuppressive regimen

Immunosuppressive regimen included induction
therapy with a polyclonal antibody preparation (anti-
thymocyte globulin) or an anti-CD25 monoclonal anti-
body (basiliximab) and maintenance therapy (triple
therapy with a calcineurin inhibitor [tacrolimus], an
adjunctive agent [mycophenolate mofetil or mycophe-
nolic acid], and corticosteroids). Short courses of “res-
cue” therapy were also required to treat episodes of
acute rejection in some recipients.

Antimicrobial prophylaxis and treatment

All kidney donors received a single-dose of 2 g Cefazo-
lin 1V. Kidney recipients either received a Cefazolin 1 g IV
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Total number of KTs: 314 (100%)
The number of LDKTSs: 228 (72.6%)
The number of DDKTs: 86 (27.4%)
Total number of patients alive: 279 (88.9%)
Total number of deaths: 35 (11.1%)
The number of deaths among recipients of LDKTs: 18 (7.9%)
The number of deaths among recipients of DDKTs: 17 (19.8%)

1

Adult Recipients

285 (90.8%)

Adult recipients
278 (88.5%)

Pediatric Recipients (EXCLUDED)

29 (9.2 %)

(LDKTs: 10 and DDKTs: 19)
(2 pediatric recipients of DDKTs died))

Recipents of EBDKs (EXCLUDED)

5 (1.59%)
(2 recipients of EBDKs died)
&

Recipients with missing data (EXCLUDED)

(1recipient of LDKTs died)

(EXCLUDED) (1recipient of DDKTs died)

&
Recipients, who died with a primary non-functioning graft

Grup 1(from a I|V|ng donor)

The number of deaths

Grup 2 (from a deceased donor)

The number of deaths

\/

The study included 29 recipients, who had died

Figure 1. Flowchart of the patients in the study.

every 8 h for 24 h (before 2013) or a single-dose of 1 g
Cefazolin IV (through 2013 and beyond). In addition to
Cefazolin prophylaxis, both empirical and adjusted anti-
microbial therapies were given to recipients of donors with
microbial growth on urine/blood/tracheal aspirate cultures
and recipients with any infectious complications.

All kidney recipients received 3 months of Valganciclo-
vir prophylaxis for CMV infection and 1-2 years of Trim-
ethoprim/Sulfamethoxazole prophylaxis for Pneumocystis
carinii infection. Kidney recipients, who were at a high
risk of developing tuberculosis (Tbc), received 9 months
of isoniazid prophylaxis. Kidney recipients, who required
AntiHBV therapy, received Entecavir or Tenofovir.

Ethics

The study was conducted according to the prin-
ciples set forth by the Helsinki Declaration of 1975.

Approval from the Human Ethics Committee of the

Institution was obtained (approval number:
2021/1767).
Statistical analysis

The data were analyzed using SPSS 17.0 for Win-
dows (SPSS Inc., Chicago, USA). Continuous vari-
ables were presented as means with standard
deviations (SDs), categorical variables were present-
ed as numbers with percentages. The Shapiro-Wilk
test was used to analyze normality of the groups. The
Student’s t-test was used for continuous variables
with normal distribution. The Mann-Whitney U-test
was applied for non-normally distributed variables.
The Chi-squared test or Fisher’s exact test was used
for categorical variables.
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Deceased donor

Living donor

Donor aged (> 60 and < 5)

Vascular or anatomic variations

Kidney with simple cysts and/or stones
Presence of infection (except sepsis)

Ischemia time longer than 24 h

Grafts with ATN (especially when CPR applied)
ABO incompatible donors

* Itis not applicable in our country

Donation after cardiac death

* It is not applicable in our country

Donor aged (> 50 - < 60), who have at least two of the following
criteria

— Cerebrovascular accident

- Hypertension

- Diabetes Mellitus

— Serum creatinine>1.5 mg/dL at time of donation

Donor aged (> 5 - < 50), who have at least one of the following criteria
— Cerebrovascular accident
- Hypertension
- Diabetes Mellitus
— Serum creatinine>1.5 mg/dL at time of donation

Donor aged > 60

Vascular or anatomic variations

Simple kidney cysts and/or stones in one kidney, which is planned to
be recovered. Donors with multiple cysts in one kidney or simple cysts
and/or stones in both kidneys are not eligible for donation.

ABO incompatible donors

* It is not applicable in our country

Donor aged (> 50 - < 60), who have at least one but no more than two
of the following criteria
— Previous history of cerebrovascular accident without serious
sequelae
- Hypertension (uncomplicated)
— Diabetes Mellitus (uncomplicated)
— Connective tissue disease (uncomplicated)

Donor aged (> 30 - < 50), who have only one of the following criteria.
Donation is not eligible if the potential donors have two or more of the
criteria.

- Hypertension (uncomplicated)

- Diabetes Mellitus (uncomplicated)

- Connective tissue disease (uncomplicated)

*** Qur clinic recommends not to recover kidney from the potential
living donor aged (> 18 - < 30) securing donor interests

If it is preferred, it would be appropriate for donor not to have
additional diseases

ATN: acute tubular necrosis, CPR: cardiopulmonary resuscitation.

Results

Three hundred and fourteen patients had under-
gone KT between November 2010 and December
2020. Of these, 228 were living-donor KT (LDKT) and
86 were deceased-donor KT (DDKT). Of 314 recipi-
ents, 35 (11.14%) died. Twenty-nine recipients with a
mean age of 51.7 = 11.9 years (12 females and
17 males) were included in the study.

Immunosuppressive regimen included induction ther-
apy with an antithymocyte globulin (n = 25) or basilix-
imab (n = 4) and maintenance therapy (triple therapy
with a tacrolimus (n = 29), an adjunctive agent (myco-
phenolate mofetil (n = 16) or mycophenolic acid (n =
13), and corticosteroids (n = 29). Twenty recipients
(68.9%) remained on their discharge immunosuppres-
sive regimens, while nine recipients (31.1%) not. Short
courses of “rescue” therapy were required to treat epi-
sodes of acute rejection in 6 recipients. Seven kidney
recipients received a Cefazolin 1 g IV every 8 h for
24 h, eight recipients received a single-dose of 1 g
Cefazolin IV. In addition to Cefazolin prophylaxis, both
empirical and adjusted antimicrobial therapies were

given to seven recipients of donors with microbial
growth on urine/blood/tracheal aspirate cultures and
seven recipients with any infectious complications.

The number of recipients in Group 1 and Group 2
was 17 and 12, respectively. The mean follow-up pe-
riod of recipients was 34.41 + 35.30 months and
25.25 + 34.41 months in Group 1 and Group 2, re-
spectively. The difference was not statistically signifi-
cant (p = 0.478) (Table 2).

There was not significant differences between the
groups in terms of recipients’ gender (p = 0.471) and
donors’ gender (p = 0.449). The mean age of recipients
was significantly higher in Group 2 (60.25 + 7.87 years)
compared to that in Group 1 (45.76 + 10.68 years)
(p = 0.000). The mean age of donors was
48.76 + 10.34 years and 53.08 + 22.77 years in Group 1
and Group 2, respectively. The difference was not sta-
tistically significant (p = 0.495) (Table 2). The mean
warm ischemic time was 196.2 + 74.7 s in Group 1.
The mean cold ischemic time was 1204.25 + 246.9 min
in Group 2.

Twenty-five recipients had comorbid diseases,
while four recipients did not. Comorbid diseases
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Table 2. The characteristics of the recipients and donors according to type of donors

Characteristics Total (n = 29) Group I (n=17) Group Il (n =12) (p)
Age (recipient) 51.75+ 11.93 45.76 + 10.68 60.25 + 7.87 0.000
Age (donor) 50.55 + 16.41 48.76 + 10.34 53.08 + 22.77 0.495
Gender (recipient)
Female 12 6 6 0.471
Male 17 11 6
Gender (donor)
Female 10 7 3 0.449
Male 19 10 9
Ischemia time 196.2 + 74.7 1204.25 + 246.9
(WIT, s) (CIT, min)
Follow-up time (months) 30.62 + 34.62 34.41 + 35.30 2525 + 34.41 0.478
Causes of ESRD
Idiopathic 14 8 6
DM 7 5 2
HT 2 ) 2
GN 3 2 1
Others 3 2 1
Comorbid disease (recipient)
Yes 25 17 8 0.021
No 4 (-) 4
Pre-transplantation RRT
Preemptive 4 4 ¢)
HD 18 9 9
PD 4 3 1
HD-PD 3 1 2
Mean duration of RRT (month) 74.08 + 66.29 22.07 + 26.52 130.4 + 46.5 0.000
Extended criteria donor 16 5 11 0.001
Delayed graft function 12 3 9 0.006
Death with functioning graft 23 13 10 1.000
Gender (recipients with functioning graft)
Female 6 2 4 0.002
Male 17 11 6
Return to dialysis 6 4 2 1.000
RRT options from graft loss to mortality
HD 5 3 2
HD-PD 1 1 (-)
Gender of recipients, who return to dialysis
Female 6 4 2 0.002
Male ) () ()
Gender of donors, whose recipients return to dialysis
Female 1 1 (-) 0.633
Male 5 3 2

LDKT: living donor kidney transplantation, DDKT. deceased donor kidney transplantation, WIT: warm ischemia time, CIT: cold ischemia time, ESRD: end stage renal disease,
DM: diabetes mellitus, HT: hypertension, GN: glomerulonephritis, RRT: renal replacement therapy, HD: hemodialysis, PD: peritoneal dialysis.

were more common in Group 1 (n = 17) compared to
Group 2 (n = 8) (p = 0.021). The most common cause
of ESRD was idiopathic (n: 14), the second was dia-
betes mellitus (DM) (n = 7). Hemodialysis was the

most applied dialysis type before KT. The mean du-
ration of pre-transplantation dialysis was significantly
higher in Group 2 (130.4 + 46.5 months) compared
to that in Group 1 (22.07 + 26.52 months) (p = 0.000)



(Table 2). ECDs were preferred in 16 recipients,
which was significantly higher in Group 2 (n = 11)
compared to Group 1 (n = 5) (p = 0.001). DGF de-
veloped in 12 recipients, which was significantly
higher in Group 2 (n = 9) compared to that in Group 1
(n = 3) (p = 0.006). Thirteen recipients in Group 1
and 10 recipients in Group 2 died with a functioning
graft (DWFG). The difference was not statistically
significant (p = 1.000). The female-to-male ratio of
DWFG recipients was 6/17. This ratio was 2/11 and
4/6 in Group 1 and Group 2, respectively. The differ-
ence was statistically significant (p = 0.002). Only six
patients, all of whom were female, returned to dialy-
sis before death (p = 0.002). Four of them were in
Group 1, and two patients were in Group 2 (p = 1.000)
(Table 2).

About 52% of the deaths occurred within the 1%t year
of KT. Underlying causes of mortality were not differ-
ent between the two groups (p = 0.407), with infection
the leading cause (58.6%), followed by CVD (24.1%).
Although infection-related mortality was higher within
the 1%t year, it was not statistically significant
(p = 0.396). It was noteworthy that infection (n = 5)
was the only cause of mortality within the first
2 months of KT. Malignancy developed only in the late
period (> 1 year) (Table 3). Sepsis developed in 29.4%
of infection-related deaths. COVID-19 constituted
23.5% of infection-related deaths. Two recipients in
Group 1 and three recipients in Group 2 died from
sepsis, while two recipients in Group 1 and two recipi-
ents in Group 2 died from COVID-19 infection. One
recipient in Group 1 and two recipients in Group 2
died from bacterial pneumonia/sepsis. One recipient
in Group 2 died from meningitis. One recipient in
Group 2 died from invasive fungal infection (IFI) + Thc.
One recipient in Group 1 died from IFI. Two recipients
in Group 1 died from viral infection (Table 4).

Both empirical and adjusted antimicrobial therapies
were used during the peritransplant period in 59%
(10/17) of the infection-related deaths, half of which
were administered for donor-derived infections. They
were used in 33.3% (4/12) of the non-infectious
deaths, half of which were also administered for do-
nor-derived infections.

Discussion

Despite the short-term increase in graft and pa-
tient survival, long-term outcomes are still not as
expected*'2. The survival of kidney recipients is still
shorter than that of the general population?. We

A. Simsek et al.: Mortality after kidney transplantation

Table 3. The causes of death according to the both mortality by
the time period post-transplantation and donor type

Donor type  Mortality by the time period post-transplantation
<1year(n=15)>1year (n=14) Total death
(n=29)

Group 1Group 2Group 1Group 2 Group 1 Group 2
(n=7) (n=8) (n=10) (n=4) (n=17) (n=12)

Causes of

death
Infection/ 4 6 4 3 8 9
Sepsis
CVD 2 1 3 1 5 2
CVA 1 1 1 - 2 1
Malignancy - - 2 - 2 0

CVD: cardiovascular disease, CVA: cerebrovascular accident.

Table 4. Infectious causes of death according to the both mortality
by the time period post-transplantation and donor type

Donor type  Mortality by the time period post-transplantation

< 1year(n=10) >1year (n=7) Total death (n=17)

Group 1 Group 2 Group 1 Group 2 Group 1 Group 2
(n=4) (n=6) (n=4) (n=3) (n=8) (n=9)

Causes of

death
Sepsis 1 2
COVID-19 - 1 2 1 2 2
infection
Bacterial 1 1 - 1 1 2
pneumonia/
Sepsis
Menengitis - 1 - - - 1
IFI+Tbc - 1 - - - 1
IFI 1 - - - 1 -
Viral 1 - 1 - 2
infections

-
—
N
w

IFI: invasive fungal infection, Tbc: tuberculosis.

evaluated the mortality after KT among kidney re-
cipients, comparing several parameters. There was
no statistical difference between two groups in terms
of donor age, gender (both recipients and their do-
nors) and mean follow-up time. However, the mean
age of recipients in Group 2 was significantly higher
than in Group 1, which might be attributed to the
prolonged waiting period for DDKT. There is a seri-
ous organ shortage in our country as well as glob-
ally®. Patients have to wait for many years to be
transplanted from deceased donors, which leads to
an increase in the pre-transplantation dialysis peri-
od, as in the current study. As a result of this, the
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pre-transplantation dialysis period was longer in
Group 2 than in Group 1.

Due to organ shortage, we perform KTs from
ECDs, as with many transplant centers®. There are
no universal criteria defining ECD. The current study
shared the definition of ECD, which was applied and/
or recommended by our clinic. Sixteen recipients
(55.1%) had received kidney grafts from ECDs, the
majority of whom were in Group 2. It was not surpris-
ing that the development of DGF was more common
in Group 2, which included deceased donors. Mor-
tality after KT, especially with a functioning graft, is
still a serious problem?#6881.12 Of || cases, 79.3%
died with a functioning graft. DWFG was not associ-
ated with donor type. However, it was more common
in male recipients, especially those who had re-
ceived kidneys from living donors. This might be
attributable to underlying health problems in males,
irrespective of their grafts. Only six patients, all were
female, returned to dialysis before death. Neither
donor type nor donor gender affects the rate of re-
turn to dialysis. Female recipients had experienced
higher graft loss.

Some authors have revealed that infection is the
leading cause of mortality after KT, followed by gastro-
intestinal disease and CVD’8. Others have reported
that CVD is the most common cause of mortality and
neoplasia the second®. Mazuecos et al. stated that in-
fection was the most common cause of mortality within
1 year of KT, while CVD was the leading cause of
mortality thereafter. They found that malignancy was
the second common cause of mortality 1-year post-
transplant®. According to the current study, causes of
mortality after KT were similar to those in some studies,
but not to those in others®®. Aimost over half of deaths
occurred within the 1%t year of KT and infection was the
leading cause, which was followed by CVD in both
groups. Not only recipient-derived microorganisms but
also donor-derived microorganisms led to infections
after KT. The current study showed that, in a develop-
ing country such as Turkey, infection continued to be
a major cause of death after KT, both within the 1%t year
of transplantation and thereafter. This was a descriptive
study without a comparator, and thus cannot be used
to make conclusions on the efficacy and safety of im-
munosuppressive therapies. However, it was clear that
infection was the only cause of mortality within the first
2 months of KT, in which immunosuppressive therapy
was used intensively. Thus, modulation of immunosup-
pressive regimen and antimicrobial therapy according
to supposed risk of recipient and donor-derived

infections may be necessary. Optimization and stan-
dardization of donor management are also essential. It
was noteworthy that mortality due to COVID-19, which
has been present for the last year, constituted almost
25% of infection-related mortality after KT over 10 years.

Retrospective design and small case number were
the limitations of the study. It was a descriptive re-
search, and presented the characteristics of the kid-
ney recipients, who had died. However, it did not
reveal the underlying causes of mortality. While the
findings from the current study were not evidence of
causality, they helped to distinguish variables that
might be important in explaining mortality after KT
from those that were not. Thus, it can be used to gen-
erate hypotheses that should be tested using more
rigorous designs, including immunosuppressive regi-
men, antimicrobial therapy, recipient and donor-de-
rived infections.

Conclusion

To reduce mortality after KT, KT recipients should
be encouraged to increase their preventive mea-
sures against infections, and they should be edu-
cated about lifestyle and dietary habits, especially
in developing countries. Modulation of immunosup-
pressive regimen and antimicrobial therapy accord-
ing to supposed risk of recipient and donor-derived
infections and early diagnosis and treatment of CVD
is also important in decreasing mortality in KT
recipients.

Within a relatively brief period of time, the current
COVID-19 pandemic has resulted in a significant pro-
portion of infection-related mortality after KT. As in the
management of other infectious diseases, a multidis-
ciplinary approach should be implemented in the man-
agement of COVID-19 infection.
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Abstract

Objective: The objective of the study was to systematically evaluate the effect of coronary artery bypass grafting (CABG) or
CABG combined with mitral valve surgery (cMVS) on post-operative survival in patients with moderate ischemic mitral valve
regurgitation. Materials and methods: Databases including PubMed, Web of Science, COCHRANE LIBRARY, WanFang Data,
and CNKI Data were searched from inception to January 2020. According to the inclusion criterion, relevant articles were
screened. After that we extracted data, assessed quality, and performed meta-analysis using RevMan 5.2. Results: A total of
4 randomized controlled trial and 14 retrospective study involving 4476 patients were included in the study. The CABG group
was 2278 and the cMVS group was 1698. The results of meta-analysis showed that compared with CABG group, there were
no statistically significant differences in the recent mortality (odds ratio [OR] = 0.88, p = 0.62), 1-year survival (OR = 1.03,
p=0.82), 1-year survival (OR = 1.07, p = 0.62), and long-term survival (OR = 0.95, p = 0.61) of the cMVS group. Conclusion: Current
evidence indicates that patients in the cMVS group did not benefit from CABG group in survival after surgery.

Keywords: Ischemic mitral regurgitation. Coronary artery bypass grafting. Meta-analysis.
Resumen

Objetivo. Evaluar sistematicamente el efecto del injerto de derivacion de la arteria coronaria (CABG) o el injerto de derivacion
de la arteria coronaria combinados con la cirugia de la vélvula mitral (¢cMVS) sobre la supervivencia posoperatoria en pacien-
tes con insuficiencia valvular mitral isquémica moderada. Material y métodos. Se realizaron busquedas en bases de datos
que incluyen Pubmed, Web of Science, COCHRANE LIBRARY, WanFang Data y CNKI Data desde el inicio hasta enero de
2020. De acuerdo con el criterio de inclusion, se seleccionaron los articulos relevantes. Después de eso, extrajimos los datos,
evaluamos la calidad y realizamos el metandlisis con RevMan 5.2. Resultados. Se incluyd un total de 4 ensayos controlados
aleatorios (ECA) y 14 estudios retrospectivos con 4476 pacientes. El grupo CABG fue 2278, el grupo cMVS fue 1698. Los
resultados del metandlisis mostraron que, en comparacion con el grupo CABG, no hubo diferencias estadisticamente signifi-
cativas en la mortalidad reciente (OR = 0.88, p = 0.62), supervivencia a 1 afio (OR = 1.03, p = 0.82), supervivencia a 1 afio
(OR = 1.07, p = 0.62) y supervivencia a largo plazo (OR = 0.95, p = 0.61) del grupo cMVS. Conclusion. La evidencia actual
indica que los pacientes del grupo cMVS no se beneficiaron del grupo CABG en la supervivencia después de la cirugia.

Palabras clave: Insuficiencia mitral isquémica. Cirugia de revascularizacion coronaria. Metaanalisis.
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|ntroduction

Ischemic mitral regurgitation (IMR) is one of the com-
mon complications after myocardial infarction and an
important factor leading to heart failure and death. At
present, the surgical treatment of severe IMR has been
clear, but it is still controversial whether surgical treat-
ment should be performed in patients with moderate
IMR. Relevant research results showed that the long-
term survival rate of patients with IMR combined with
surgery was low, the residual rate of mitral regurgita-
tion, the recurrence rate of mitral regurgitation, and the
incidence of postoperative adverse events were higher,
so coronary artery bypass grafting (CABG) combined
with mitral valve surgery was not recommended’.
Hamouda et al. retrospective studies have found that
CABG combined with valve surgery in IMR can signifi-
cantly improve the cardiac function and prognosis*
compared with CABG alone. At present, there are many
studies on the choice of treatment for IMR, but the re-
sults are still not uniform. By searching the relevant
literature at home and abroad, we meta analyzed the
influence of CABG combined with mitral valve surgery
(cMVS) on the survival rate of patients with IMR, and
provided some reference for the selection of clinical
treatment.

Materials and methods
Retrieval strategy

This  study retrieves  PubMed,iWeb  of
SciencelCOCHRANE LIBRARYIWanFang Data, and
CNKI Data databases with the English keywords in-
clude “IMR,” “Ischemic mitral insufficiency,” “coronary
artery bypass,” “off-pump coronary artery bypass sur-
gery,” “OPCABG,” and “CABG” and the Chinese key-
words include “ischemic mitral insufficiency,” “IMR,”
“CABG,” “CABG,” and “non-stop CABG.” The year
restriction is limited to the establishment of the library
to January 2020, as an example of PubMed, the
search is shown in figure 1.

Permission and exclusion standard

All patients included in the study were moderate mi-
tral regurgitation or insufficiency caused by coronary
heart disease, excluding mild and severe and excluded
patients with rheumatic heart valve disease, congenital

J. Lv et al.: Meta-analysis of effect of coronary artery

{{{{coronary artery bypass[Title/Abstract] OR off-pump coronary artery bypass surgery[Titl
elAbstract]) OR OPCABG[Title/Abstract]) OR CABG[Title/Abstract]) AND "humans"[MeSH

Terms]) AND ({ mitral i [Tl ] OR ic: mitral

y[Tithe/Abstract]) AND “humansMeSH Terms]) AND “humansMeSH Terms]

Figure 1. Meta-analysis results are represented by forest maps.

heart valve disease, infective endocarditis, and so on.
All included studies had related follow-up results.

Document extraction

The literature was selected by two authors (Chen
Shao-chien and Lu Jing), If there are different opinions,
the two authors will decide whether to be selected after
discussion. The included literature was divided into ran-
domized controlled trials or retrospective cohort con-
trolled studies. The extraction results included: (1)
literature information: author, country, publication time
of the literature; (2) literature type: randomized con-
trolled study, retrospective cohort controlled study; (3)
literature characteristics: sample size, sex, age; and (4)
observation events: post-operative perioperative mor-
tality, the survival rate of 1 year after operation, the
survival rate of 1-3 years after operation, and the sur-
vival rate of more than 3 years after operation.

Statistical methods

The Revman 5.2 software provided by Cochrane
Collaboration Network was used for meta-analysis,
and the confidence level was set as 95%. The hetero-
geneity of the effect value of each independent study
was tested. If there was no statistical heterogeneity
(p > 0.1), the fixed effect model was used; if there was
statistical heterogeneity (p < 0.1), and the random
effect model was used. The results of meta-analysis
were represented by forest map.

Results

Results and basic information of literature
retrieval

There are 1466 documents were initially retrieved,
remove the irrelevant research, review and repetitive
literature by reading the article title and abstract. Finally,
4 randomized controlled studies and 15 retrospective
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Figure 2. Meta-analysis of post-operative perioperative mortality two groups.
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Figure 3. Meta-analysis of 1-year survival after operation in two groups.

controlled studies were included in the study from 2001
to 2018%2°. A total of 4476 patients were enrolled in this
study, including 2778 patients in CABG group and
1698 patients in CMVs group. The baseline levels were
compared between groups; there was no significant dif-
ference between the two groups. The basic information
of the literature included is shown (Table 1).

Meta-analysis results
PERIOPERATIVE MORTALITY

The 16 studies* 3151820 reported perioperative mortal-
ity after surgery, and the results showed statistical het-
erogeneity (p = 0.06, I> = 38%), so the random effect
model was used for meta-analysis. The results showed
that there was no significant difference in perioperative
mortality between CABG group and CMVs Group (odds

ratio [OR] = 0.88, 95% confident interval [CI] [0.54,
1.44], p = 0.62) (Fig. 2).

1-YEAR POST-OPERATIVE SURVIVAL

The 11 studies®>689141619 reported the survival rate of
1 year after operation, and the results of each study were
not statistically heterogeneous (p = 0.85, I> = 0%), so the
fixed effect model was used for meta-analysis. The re-
sults showed that there was no significant difference in
1-year survival rate between CABG group and CMVs
Group (OR =1.03, 95% CI1[0.80, 1.32], p = 0.82) (Fig. 3).

1-3 YEARS AFTER SURGERY

The 11 studies>®'18'7 reported the survival rate of
1-3 years after surgery, and the results of each study



Table 1. Inclusion of basic literature

J. Lv et al.: Meta-analysis of effect of coronary artery

Author Follow-up time Date of Country Type of Age Sample size  Observation of

(month) publication study outcome

CABG cMVS CABG cMVS
(year)

Goland, 61.2+43.2 2009 us. Retrospective 69 + 11 68 +9 55 28 0.0,
20092
Smith, 12 2014 u.s. Randomized 652+ 113 64.3 +£9.6 150 151 O.®
2014°
Hamouda, 48 2017 Arabia  Retrospective 67 +7 63+5 69 77 0.0
20174
Bonacchi, 32+ 11 2006 Italy Retrospective 645+6 646+6 40 54 @O.®. 0.
2006°
Bouchard, 12 2014 Canada Randomized 65+ 12 69 +7 16 15 O.®
20148
Buja, 34.9 + 14.6 2006 [taly Retrospective 75+74 72 +9.1 50 39 .. @
20067
Chan, 12 2012 UK Randomized 704 +79 70.9 £ 10.5 38 33 O.®
20128
Diodato, 50 £ 20 2004 us. Retrospective 69 + 11 65+ 10 51 51 O.@.0.®
2004°
Harris, 60 2002 u.s. Retrospective 68.8 +9.8 65.6 + 10.8 142 34 O.®
2002"
Jeong, 96 2012 Korea  Retrospective 65.4 9.1 63.9+09.1 77 63 O.®
2012"
Kim, 33.6-115.9 2018 Korea  Retrospective 65.2 + 838 63.7 +9.4 594 116 O.®
2018%
Kim, 60 2005 us. Retrospective 71 £ 11 72+9 168 187 @
2005
Michler, 24 2016 u.s. Randomized not described 151 150 @. ®
2016
Mihaljevic, 120 2007 u.s. Retrospective 66 +9.2 66 + 9.6 100 290 0.0,
2007
Prifti, 36 2001 Italy Retrospective 645 +6 63.4+5 50 49 O.0.0
2010
Saskin, 51.3+26.8 2017 Turkey  Retrospective  65.66 +9.95  64.1 +8.74 74 58 ®
20177
Toktas, 17 2016 Turkey  Retrospective 6327 61+32 46 44 ®
2016
Trichon, 60 2003 UK Retrospective 68 (61, 74) 68 (62, 74) 687 228 O, @, ®. @
2003
Wong, 12 2005 us. Retrospective not described 220 31 (ONI®)
20052

CABG: coronary artery bypass grafting, cMVS: coronary artery bypass grafting mitral valve surgery. (DPostoperative perioperative mortality, @1-year survival, ®)1-year survival,
@®3-year survival greater than 3-year survival

were not statistically heterogeneous (p = 0.41, I2 =2%),
so the fixed effect model was used for meta-analysis.
The results showed that there was no significant

difference in 1-3-year survival rate between CABG
group and cMVS group (OR = 1.07, 950 CI [0.83, 1.37],
p = 0.62) (Fig. 4).
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Figure 4. Meta-analysis of 1-3-year survival rate between the two groups.
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Figure 5. Meta-analysis of survival rate greater than 3 years after operation in both groups.

POSTOPERATIVE SURVIVAL RATE GREATER THAN
3 YEARS

The 11 studies®”%'2' reported the survival rate of
more than 3 years after operation. and the studies of
each study were not statistically heterogeneous
(p=0.14, I> = 35%), so the fixed effect model was used
for meta-analysis. The results showed that there was
no significant difference in post-operative survival
rate of more than 3 years between CABG group and
cMVS group (OR =0.95, 95%CI [0.79, 1.15], p = 0.61),
(p = 0.61) (Fig. 5).

Discussion

IMR is one of the common complications after ischemic
heart disease and myocardial infarction caused by coro-
nary atherosclerosis. It can be divided into acute and
chronic IMR. The IMR is an important factor leading to
heart failure and death. There were no typical pathological

changes in the mitral lobe and subvalvular structure of
IMR patients. Patients with acute IMR were mainly due to
acute papillary muscle infarction and rupture, which
causes increased left heart volume load and left heart
function decompensation, which can lead to heart source
Sexual shock. Chronic IMR patients are secondary to the
phenomenon of left ventricular remodeling caused by local
myocardial ischemia, resulting in the expansion and de-
formation of the mitral valve annulus, subvalvular struc-
tural displacement or traction, which are involved in the
formation of IMR, so IMR is considered to be a function
Sexual mitral regurgitation?'22, The current surgical treat-
ment of IMR mainly includes three surgical methods: sim-
ple CABG, CABG combined with mitral valve replacement,
and CABG combined with mitral valve repair. At present,
there are many clinical studies on the choice of surgical
methods for moderate IMR, but the post-operative effects
of different surgical methods are still controversial.

The results of meta-analysis of this study showed that
there was no significant difference in perioperative mor-
tality, 1-year survival rate, 1-3-year survival rate, and



more than 3-year survival rate between the two
groupsicompared with simple CABG, CMVs group had
no obvious advantage in post-operative survival rate.
Mallidi et al.?® studies found that the perioperative risk of
CMVs group was nearly 2 times higher than that of
CABG alone. Complications caused by cardiopulmonary
bypass cannot be avoided to a great extent with the de-
velopment of CABG technology, especially the develop-
ment and promotion of off-pump coronary artery bypass
technology. Mallidi et al.® research found that the peri-
operative risk of cMVS group increased nearly 2 times
compared with simple CABG. With the development of
CABG, in particular, the development and promotion of
CABG, complications due to cardiopulmonary bypass
cannot be avoided to a great extent. Fatouch et al.?* ran-
domized controlled study results showed that CMVs
group had more advantages in NYHA cardiac function
classification and left ventricular diameter reduction, and
mitral regurgitation was significantly improved in patients
with postoperative mitral regurgitation. However, 40% of
patients in CABG group had residual moderate to severe
mitral regurgitation during long-term follow-up. Jeong et
al." found that for patients with IMR with a left ventricular
ejection fraction <40%, cMVS can improve their post-
operative residual mitral regurgitation, which is conducive
to postoperative recovery and improves the quality of life,
but its opening to exposed heart and longer turnaround
time increase the risk of perioperative death. Kim et al.'
found that cMVS increased the risk of early post-opera-
tive death and complications compared with simple
CABG, and there seems to be no significant clinical ben-
efit in long-term clinical and echocardiographic results.

Minghui et al.?® suggested that individualized surgical
scheme should be formulated for each patient, which
is more favorable for the long-term prognosis of pa-
tients. For patients with multiple coronary artery dis-
ease, short life expectancy (< 5 years), and with large
area of viable myocardium or normal papillary muscle
function, simple CABG operation can be considered;
for young patients with good pre-operative basic condi-
tion and stable condition, simple CABG can be consid-
ered, and CMVs should be considered actively.

The shortcomings of this study are as follows: (1)
most of the references are retrospective controlled
studies, which have some limitations. (2) The annual
span of this study is large. Although the relevant lit-
erature is widely searched, there will still be unpub-
lished literature and conference literature not included.
Therefore, larger sample randomized controlled stud-
ies are needed to further verify this conclusion.
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The increased ratio of Treg/Th2 in promoting metastasis of
hepatocellular carcinoma

El aumento de la proporcion de Treg/Th2 en la promocion de la metastasis del carcinoma
hepatocelular
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Department of Hepatobiliary and Pancreatic Surgery, Jinan Central Hospital, Cheeloo College of Medicine, Shandong University, Shandong, China

Abstract

Objective: Liver cancer is the fifth most common cancer in the world. Research on the pathogenesis and detailed molecular
mechanisms of liver cancer is very important. The immune system plays an important role in regulating the incidence and
metastasis of liver cancer. Materials and methods: This work collected 20 blood samples from patients with clinical hepatocel-
lular carcinoma without metastasis, 20 blood samples from patients with metastatic hepatocellular carcinoma, and 20 blood
samples from healthy subjects. Flow cytometry was used to analyze the content of Treg and Th2 cells in the three groups of
blood samples. Immunofluorescence was applied to analyze the relative expression of CTLA-4 and CD28 in lymphocytes of
each group of blood samples. Western blot was used to analyze the T cell surface protein CTLA-4, CD28, GATAS, and FOXP3
expression in each group of blood samples. Results: The expression of CD28 and GATAS3 in the blood of patients with hepa-
tocellular carcinoma without metastasis was obviously higher than that of patients with metastasis of hepatocellular carcinoma,
which is contrary to the expression trend of CTLA-4 and FOXP3, and corresponds to the content ratio of Treg and Th2 cells,
thus verifying the relationship between Treg/Th2 ratio and metastasis of hepatocellular carcinoma. Conclusions: In the micro-
environment of liver cancer, the ratio of Treg/Th2 will increase significantly, thereby promoting the metastasis of hepatocellular
carcinoma.

Keywords: Hepatocellular carcinoma. Treg cells. Th2 cells. CTLA-4. CD28.
Resumen

Objetivo: El cancer de higado es el quinto cancer mds comun en el mundo. La investigacion sobre la patogenia y los meca-
nismos moleculares detallados del cancer de higado es muy importante. El sistema inmunoldgico juega un papel importante
en la regulacion de la incidencia y metastasis del cancer de higado. Material y métodos: Este trabajo recogié 20 muestras
de sangre de pacientes con carcinoma hepatocelular clinico sin metastasis, 20 muestras de sangre de pacientes con carci-
noma hepatocelular metastdsico y 20 muestras de sangre de sujetos sanos. Se utilizo citometria de flujo para analizar el
contenido de células Treg y Th2 en los tres grupos de muestras de sangre. Se aplicé inmunofluorescencia para analizar la
expresion relativa de CTLA-4 y CD28 en linfocitos de cada grupo de muestras de sangre. Se utilizo Western blot para anali-
zar la expresion de la proteina de superficie de células T CTLA-4, CD28, GATA3, FOXP3 en cada grupo de muestras de
sangre. Resultados: La expresion de CD28 y GATAS en la sangre de pacientes con carcinoma hepatocelular sin metastasis
fue obviamente mayor que la de pacientes con metastasis de carcinoma hepatocelular, lo cual es contrario a la tendencia de
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expresion de CTLA-4 y FOXP3, y corresponde al contenido relacion de células Treg y Th2, verificando asi la relacion entre
la relacion Treg/Th2 y la metdstasis del carcinoma hepatocelular. Conclusiones: En el microambiente del cancer de higado,
la proporcion de Treg/Th2 aumentara significativamente, promoviendo asi la metastasis del carcinoma hepatocelular.

Palabras clave: Carcinoma hepatocelular. Células Treg; Células Th2. CTLA-4. CD28.

|ntroduction

Liver cancer is the fifth most common cancer in the
world, and liver cancer is the main cause of death in
patients with liver cirrhosis'2. Hepatocellular carci-
noma is one of the common malignant tumors in our
country, with a high incidence in the southeast coast-
al areas. The median age of liver cancer patients in
our country is 40-50 years old, and it is more common
in men than women. Under normal circumstances,
the immune system can recognize and eliminate tu-
mor cells in the tumor microenvironment. However, to
survive and grow, tumor cells can adopt different
strategies to suppress the body’s immune system and
not be killed normally®. Therefore, research on the
pathogenesis and detailed molecular mechanisms of
liver cancer is very important, and research in this
area has been a hot spot for many years®.

Regulatory T cells (Tregs) are a type of T cell
subgroup that controls autoimmune reactivity in the
body and were also called suppressor T cells in the
early stage®. Regulatory T cells are one of the im-
portant factors for maintaining immune tolerance of
the body. They are secreted by thymus, exported to
the periphery, and inhibit the potential self-reactivity
existing in the normal body through active regula-
tion. The activation and proliferation of T cells regu-
late the body’s immunity®”. At present, the
immunosuppressive function of tumor-related Treg
cells is the main obstacle to improving the effective-
ness of immunotherapy?®.

T helper2 cell (Th2) is a subset of T cells that can
secrete Th2-type cytokines (such as interleu-
kins [IL-4], IL-5, IL-10, and IL-13). These cytokines can
promote the proliferation of Th2 cells and inhibit the
proliferation of Thi cells, and, at the same time, assist
B cell activation and exert humoral immunity®. T help-
er cells play a central role in the regulation of immune
responses. In addition to effector cells, Th cells are
also regulated by regulatory T cells™.

Cytotoxic T Lymphocyte Associated Protein-4
(CTLA-4) is a protein receptor that acts as an im-
mune checkpoint and downregulates the immune

response. CTLA-4 is constitutively expressed in reg-
ulatory T cells but is only upregulated in conventional
T cells after activation and this phenomenon is par-
ticularly pronounced in cancer'. When it binds to
CDB80 or CD86 on the surface of antigen presenting
cells, it acts as a “off” switch. CTLA-4 is the target
gene of the transcription factor Forkhead Box P3
(FOXP3) and a protein on the surface of T lympho-
cytes, which plays an important role in downregulat-
ing the immune response™. CD28 is a
specific glycoprotein on the surface of T cells, in-
volved in inducing T cell activation, T cell prolifera-
tion and cytokine production, and promoting T cell
survival®.

Both CD28 and CTLA-4 can bind ligands CD80 and
CD86 to regulate the function of T cells. Therefore, in
the liver cancer microenvironment, the balance be-
tween the expression of CTLA-4 and CD28 on the
surface of T cells determines the immune surveillance
of T cells™.

This work collected 20 blood samples from patients
with clinical hepatocellular carcinoma without metasta-
sis, 20 blood samples from patients with metastatic
hepatocellular carcinoma, and 20 blood samples from
healthy subjects. Flow cytometry (FCM) was used to
analyze the content of Tregs and Th2 cells in each
group of blood samples. Immunofluorescence was
used to analyze the relative expression of CTLA-4 and
CD28 in lymphocytes of each group of blood samples.
Western blot was used to analyze the T cell surface
protein CTLA-4, CD28, GATA-binding protein 3
(GATA3), FOXP3 expression in each group of blood
samples.

Materials and methods
Experiment design

Twenty blood samples were collected from patients
with clinical hepatocellular carcinoma without metas-
tasis (Ca-N-M), 20 blood samples from patients with
metastatic hepatocellular carcinoma (Ca-M), and 20
blood samples from healthy subjects (NC). The con-
tent of Treg and Th2 cells in each group of blood
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samples was detected by FCM. The relative expres-
sion of CTLA-4 and CD28 in lymphocytes of each
group of blood samples were analyzed by immuno-
fluorescence technology. Finally, the expression of T
cell surface proteins CTLA-4, CD28, GATA3, and
FOXP3 in each group of blood samples was deter-
mined by Western Blot analysis.

FCM analysis

The single cell suspension was added to a 2 ml cen-
trifuge tube, centrifuged at 1500 rpm for 5 min, and the
supernatant was discarded. Use 4% paraformaldehyde
(PFA) to fix at 4°C for 30 min, and then use 0.1% Triton
X-100 to fix at room temperature for 10 min. Add 200
ul of the primary antibody diluted with PBA, incubate at
4°C for 2 h, then centrifuge to remove the supernatant
and wash with PBS. Add 200 ul of fluorescein-labeled
secondary antibody diluted with PBA, and incubate for
30 min at 4°C in the dark. Finally, the cells were re-
suspended in 500 ul PBS, placed in a flow tube, and
detected by FCM.

Immunofluorescence analysis

Select the appropriate fluorescein-labeled antibody
to stain CTLA-4 and CD28 in the lymphocytes of each
group of blood samples, and then use DAPI to stain
the nuclei in dark environment and observe through
a fluorescence microscope.

Western blot analysis

Collect T cells from each blood sample group, and
add 200 ul of cell lysate to each six-well plate. After
sonication, the cells were lysed on ice for 1 h. The lysed
cell sample was centrifuged at 12,500 rpm for 15 min
at 4°C. Then, transfer the supernatant in the centrifuge
tube to a clean centrifuge tube. BCA protein quantifica-
tion kit was used to quantify protein concentration. The
measured protein samples were stored at -80°C. In
Western blot electrophoresis, the protein loading con-
centration was 50 ug per well. After SDS-PAGE elec-
trophoresis, the membrane was transferred and
blocked. CTLA-4, CD28, GATA3, FOXP3, and B-actin
(1: 500, anti-human, Abcam, USA) primary antibody
were diluted to the concentration which can be used.
The samples were incubated overnight on a shaker
at 4°C. After washing with PBS, the samples were in-
cubated with the secondary antibody (1: 1000,

anti-human, Abcam, USA) for 30 min at room tempera-
ture in the dark. Finally, the developer was used for
development and photography.

Statistical analysis

The experimental results are expressed as mean +
standard deviation. Statistical analysis was performed
using SPSS 22.0 software. The figures were produced
with Origin 2020 software.

Results
The content of Treg and Th2 cells

The data obtained by FCM showed that the content
of Treg and Th2 cells showed different trends among
the three groups. The content of Treg cells in the three
groups from large to small was Ca-M group, Ca-N-M
group, and NC group. The content of Th2 cells in the
three groups from large to small was Ca-N-M group,
Ca-M group, and NC group (Fig. 1).

Relative expression of CD28 and CTLA-4

Immunofluorescence analysis technology was used
to determine the relative expression of CTLA-4 and
CD28 in lymphocytes of each blood sample group,
and the results are shown in figure 2. It can be seen
from the figure that the relative expression of CTLA-4
in Ca-M group is higher than that in Ca-N-M group,
while the expression in Ca-N-M group is higher than
NC group. For CD28, the relative expression in Ca-M
group is lower than Ca-N-M group and at the same
time higher than NC group.

The expression level of CD28, CTLA-4,
GATA3, and FOXP3

The expression level of CD28, CTLA-4, GATAS, and
FOXP3 was obtained from Western blot analysis. B-
actin was the internal reference protein in this Western
blot analysis experiment (Fig. 3). For Ca-N-M group
compared to NC group, the expression level of CTLA-
4 and FOXP3 is higher, while that of CD28 and GATA3
are much higher. For Ca-M group, the expression level
of CD28 and GATAS is higher than that of NC group,
and while that of CTLA-4 and FOXP3 is much
higher.
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Figure 1. The flow cytometry results of The content of Treg and Th2 cells. The data of NC group are all equivalent to that of healthy peo-
ple. A: Treg cells (first row) and Th2 cells (second row) of NC, Ca-N-M, and Ca-M group. B: The percentage of target cells (Treg and Th2 cells)
in total cells. The symbol ** means p < 0.01, *** means p < 0.001, **** means p < 0.0001 (compared to the NC group).

Discussion

For Tc and Th cells, costimulatory signal trans-
duction lowers the threshold of T cell activation
and promotes the proliferation and differentiation
of T cells. In the absence of CD28 co-stimulation,
naive T cells will not be activated and will not re-
spond®™. The co-stimulation of CD28 has many im-
portant molecular effects: 1. Induces the expression
of IL-2 receptor (IL-2R) on the surface of T cells,
thereby allowing cells to receive the third signal;
2. Make Th cells begin to secrete a large number
of cells Factors and chemokines; and 3. Induces
and upregulates the expression of other co-stimu-
latory and regulatory molecules in Th and Tc
cells®,

CTLA4 is homologous to the T cell costimulatory
protein CD28, and these two molecules, respectively,
bind to CD80 and CD86 (also known as B7-1 and B7-2)
on antigen presenting cells. Compared with CD28,
CTLA-4 has a higher affinity for CD80 and CD86, which
makes it perform better than CD28 ligand. CTLA4
transmits inhibitory signals to T cells, while CD28 trans-
mits stimulation signals'®. CTLA4 is also present in
regulatory T cells (Treg cells), which contributes to its
inhibitory function. T cell activation through T cell

receptors and CD28 leads to the increased expression
of CTLA-4",

FOXP3 is a member of the fork-head transcrip-
tion factor family and is considered to be a marker
molecule of regulatory T cells (Treg)?®?'. Mutations
of FOXP3 gene can cause serious autoimmune
diseases. Therefore, FOXP3 plays a key role in
regulating the body’s immune stability. As a tran-
scriptional regulatory factor, FOXP3 regulates the
activity of Treg by directly regulating a variety of
genes?. FOXP3 cannot only be used as a marker
molecule of CD+4T and CD+25T cells, but also a
key factor that determines the function of CD+4T
and CD+25T cells. FOXP3 secretes TGF-f and IL-
10 for CD-127T, CD+4T, and CD+25T cells, which
two are related to its immunoregulatory
function,

The transcription factor GATAS is a key factor regu-
lating cell differentiation and cytokine expression and
is a specific transcription factor for Th2 cells?. Th2 cells
express IL-4, IL-5, IL-13, and other cytokines, promote
the production of antibodies, mediate humoral immune
response, fight against pathogens outside the cell, and
inhibit the function of anti-tumor immunity. GATAS is
critical in regulating the expression of cytokines in T
cells and is limited in the expression of Th2 cells®.
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Figure 2. The immunofiuorescence results of relative expression of CTLA-4 and CD28. All pictures have the same magnification scale, and the
scale bar is shown in A. The average fluorescence intensity was calculated by the software ImagedJ. The data of NC group are all equivalent to
that of healthy people. A: Relative expression of CTLA-4 in NC, Ca-N-M, and Ca-M group. B: Relative expression of CD28 in NC, Ca-N-M, and
Ca-M group. C: The average fluorescence intensity of CTLA-4 (Red) in three groups. D: The average fluorescence intensity of CD28 (Red) in
three groups. The symbol * means p < 0.05, ** means p < 0.01, *** means p < 0.001 (compared to the NC group).
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Figure 3. The Western blot analysis results of protein CTLA-4, CD28, GATA3, and FOXP3. The data of NC group are all equivalent to that of
healthy people. A: Original gel electrophoresis image. B-F: The ratio of protein CTLA-4, CD28, GATA3, and FOXP3 expression compared to NC
group. The symbol ** means p < 0.01, *** means p < 0.001 (compared to the NC group).

191



192

Cirugia y Cirujanos. 2022;90(2)

Conclusions

CTLA-4, CD28, GATAS3, and FOXP3 are all critical
factors in regulating the expression level of Treg and
Th2 cells. The expression of CD28 and GATA3 in the
blood of patients with hepatocellular carcinoma with-
out metastasis is obviously higher than that of patients
with metastasis of hepatocellular carcinoma, which is
contrary to the expression trend of CTLA-4 and
FOXP3 and corresponds to the content ratio of Treg
and Th2 cells, thus verifying the relationship between
Treg/Th2 ratio and metastasis of hepatocellular carci-
noma. The results indicate that in the microenviron-
ment of hepatocellular carcinoma, the ratio of Treg/
Th2 will increase significantly, thereby promoting the
metastasis of hepatocellular carcinoma.
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Comparison of the non-absorbable polymer clips, knot-tying,
and loop ligature appendiceal stump closure methods in
laparoscopic appendectomy

Comparacion de los métodos de cierre del munon apendicular con clips de polimero no
absorbible, anudado y ligadura de bucle en la apendicectomia laparoscopica

Hakan Ozdemir and Oguzhan Sunamak™
Department of General Surgery, Haydarpasa Numune Training and Research Hospital, Istanbul, Turkey

Abstract

Obijective: In laparoscopic appendectomy (LA), closure of the appendix stump is important. This method must be safe and
easy-to-use as well as an economical one. We compared three methods of the appendix stump closure in terms of safety,
easiness, and financial cost. Materials and methods: Three-hundred and ten LA patients operated between January 2011
and December 2019 and appendix stump was closed using one of the three methods, namely, non-absorbable polymeric
clips (Group 1, n = 126), knot-tying group (Group 2, n = 101), and laparoscopic loop ligature group (Group 3, n = 83) were
retrospectively analyzed in terms of stump leakage, infection, operation, and hospital stay duration. Results: There were
148 female and 162 male patients. The mean age was 33.57 + 12.60 years. There was not any appendiceal stump leakage
nor intra-abdominal infection in none of the groups. Local trocar site infection in 11 patients was medically treated. Surgical
site infection and hospital stay period did not show statistically important difference among the groups. The operation duration
in Group 1 was found to be shorter compared to the other groups. Conclusions: All three techniques are safe in LA. Non-
absorbable polymer clips provide a shorter operation time. Extracorporeal knot-tying with knot-pusher provides the cheapest

closure of the stump.
Keywords: Appendectomy. Laparoscopy. Clips. Ligature.

Resumen

Objetivo: En la apendicectomia laparoscopica (LA), el cierre del mufidn del apéndice es importante. Comparamos tres me-
todos de cierre de tocones del apéndice en términos de seguridad, facilidad y costo financiero. Materiales y métodos: Se incluyeron
310 pacientes de AL intervenidos entre 2011-2019 con cierre del mufion del apéndice mediante uno de los tres métodos: clips
poliméricos no absorbibles (grupo 1), grupo de anudado (grupo 2) y grupo de ligadura de asa laparoscdpica (grupo 3). Se
analizaron las complicaciones, la operacion y la duracion de la estancia hospitalaria. Resultados: Hubo 148 pacientes muje-
res y 162 hombres. La edad media fue de 33.57 + 12.60 afios. No hubo ninguna fuga del mufion apendicular ni infeccion
intraabdominal en ninguno de los grupos. La infeccion local del sitio del trocar en 11 pacientes fue tratada médicamente. La
infeccion del sitio quirdrgico y el periodo de estancia hospitalaria no mostraron diferencias estadisticamente importantes entre
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los grupos. Conclusiones: Las tres técnicas son seguras en LA. Los clips de polimero no absorbible brindan un tiempo de
operacion mas corto. El atado de nudos extracorpdreo con empujador de nudos proporciona el cierre mas econdmico del

munon.

Palabras clave: Apendicectomia. Laparoscopia. Clips. Ligadura.
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Acute appendicitis (AA) is a common surgical emer-
gency. Since its first use in 1983, laparoscopic ap-
pendectomy (LA) has become widely used'. There are
lots of studies on the advantages of LA%**. Among
them, better cosmetic appearance, earlier return to
daily life, and less pain feeling can be mentioned.
Having been a safe and efficient method, LA is sug-
gested as the first choice in the treatment of AA®.

In LA, closure of the appendix stump is an important
step and various ligature methods have been used.
Of course, this method must be safe and easy-to-use
as well as an economical one. The most preferred
ones in stump closure are non-absorbable polymeric
clips, laparoscopic staplers, endoloop ligature, titani-
um endoclips, and knot-tying ligation®. Every center
might use one closure method more frequently than
others, depending on the habits of the surgeon and
the preference of the center.

Certainly, the easiness to use and financial cost
should be taken into consideration when choosing the
technique. Despite knot-tying suture is of low cost, no
absorbable polymer clips and end-loop ligature are
preferred more due to their ease of use.

In this study, comparison of non-absorbable poly-
meric clips, knot-tying, and endoloop ligature closure
of the appendix stump was aimed.

Materials and methods

This retrospective study involved the AA patients older
than 18 years of age who underwent LA between Janu-
ary 2011 and December 2019 and in whom the appendix
stump was closed using one of three methods. Group 1
was non-absorbable polymeric clips (Click'a ligating
clips, Grena, UK); Group 2 was knot-tying 0 polyglactin
suture (Sterilactin, YU-CE, Turkey), and Group 3 was the
endoloop ligature used patients, respectively. In Group 2,
knot-pusher was used for ligation. In Group 3, laparo-
scopic loop ligature (Surgitie, Medtronics, US) was used.

The retrospective study approval was taken from
the hospital education board. The informed consent
of all patients was taken.

The data of 338 patients were analyzed and 28 of
them were excluded as they could not be followed
postoperatively.

The age, gender, surgical site infection, post-oper-
ative complication, and hospital stay periods were
recorded.

SPSS 23.0 program was used for data analysis.
Categorical parameters were number and per cent;
continuous parameters were mean, standard devia-
tion, minimum, and maximum.

The compatibility of parameters to normal distri-
bution was analyzed using visual (histograms and
possibility graphics) and analytic (Kolmogorov—
Smirnov/Shapiro-Wilk Tests) methods. The cate-
gorical parameters were compared using the
Chi-square test and Fischer’s exact test. The pa-
rameters non-compatible to normal distribution
were analyzed using the Kruskal-Wallis test. Bon-
ferroni post hoc method was used to find the cause
of difference among the groups. P < 0.05 was sig-
nificant for all tests.

Results

There were 310 patients of whom 148 (47.7%) were
female and 162 (52.3%) were male. The mean age
was 33.57 + 12.60 years. Group 1 was non-absorbable
polymeric clips; Group 2 was knot-tying suture, and
Group 3 was the endoloop ligature used patients,
respectively. Non-absorbable polymeric medium and
large clips were used in Group 1 and 2/0 coated
polyglactin was used in Group 2, respectively.
Endoloop ligature was 0 coated polyglactin.

There were 126, 101, and 83 patients in Group 1,
2, and 3, respectively (Table 1). There was neither
appendiceal stump leakage nor intra-abdominal in-
fection in none of the groups. There was a local
trocar site infection only in 11 patients and was medi-
cally treated. There was not any statistically impor-
tant difference in terms of surgical site infection
among the groups (Table 2). Furthermore, hospital
stay duration did not show any difference between
the groups. However, operation duration in Group 1
was found to be shorter compared to the other
groups (Table 3) (Fig. 1).
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Table 1. Patient demographics

Groups Total p
Group1 Group2 Group3
Gender
Female
n 63 47 38 148 0.801
% 50.0% 46.5% 458%  47.7%
Male
n 63 54 45 162
% 50.0% 53.5% 54.2%  52.3%
Table 2. Port-site infection
Group Total p
Group1 Group2 Group3
Infection
negative
n 122 98 79 299  0.763
% 96.8% 97.0% 952%  96.5%
positive
n 4 3 4 11
% 3.2% 3.0% 4.8% 3.5%
Table 3. Operation time and hospital stay period
n Mean + SD p
Operation Time (min)
Group 1 126 51.35 £ 16.95
Group 2 101 55.99 + 17.61 0.012
Group 3 83 5494 £ 17.12
Length of Hospital Stay (Day)
Group 1 126 1.37 £ 0.55
Group 2 101 1.30 + 0.58 0.384
Group 3 83 1.36 + 0.55
Discussion

The incidence of AA is said to be 8%". Such a
common cause of acute abdomen results in serious
time and financial cost on emergency services and
operation theatres. Having the advantages of de-
creasing hospital stay, post-operative pain, and re-
turn to daily life, LA should also be taken into
consideration because of its cost. The closure of the
appendix stump is an important step in LA'8, The
safety, cost-effectivity, and easy applicability of the
closure technique are the reasons for preference.
However, there is not a consensus on an optimum
closure technique.
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Figure 1. Operation time graphics.

The knot-tying suture is a more difficult technique
to use and necessitates more experience compared
to the others, which might prolong the operation time
and results in less preference of it by the inexperi-
enced surgeons®. It can be ligated either intracorpore-
ally or extracorporeally using a knot-pusher. We used
extracorporeal technique in our patients and it was
easy to push and ligate it using the knot-pusher. We
used 2/0 coated polyglactin and it was very cost-ef-
fective with its price of 0.48 US dollar and very
advantageous.

Non-absorbable polymer clips have been reported
to be preferred one as a safe, practical, and cost-ef-
fective method®'. We detected that it was the most
preferred method in our study with the number of
126 cases in Group 1. The lock system is its advan-
tage making it safer.

It costs US$ 16.9, and it is more expensive than that
of the knot-tying suture. However, it shortened the
operation duration significantly and seems to be its
advantageb10-12,

Endoloop ligature seems to be the most expensive
technique with its cost of 24 US dollars in our study.
Along with its cost, its easiness-to-use was found to
be more difficult compared to that of clips; especially
in extremely inflamed appendix tissue, its sliding from
tip around the tissue to the base was reported not to
be so easy™.

Another advantage of non-absorbable polymeric
clips is the presence of five clips in one package com-
pared to the one laparoscopic loop in a package,
which enables us to re-try the closure using the con-
tent of the same package in clips use if any failure
occurs or more ligatures are needed. However, we did
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not find any superiority of the endoloop ligature to the
clips in terms of operation duration in our study.

This study showed that all three techniques were
safe in stump closure as any leakage or abscess for-
mation was not observed in any of the groups. In light
of this information, residents and inexperienced sur-
geons are better to use non-absorbable polymer clips
or extracorporeal knot-tying during the learning peri-
od. The surgeons experienced in laparoscopic intra-
corporeal suture ligation might prefer intracorporeal
tying. Still, the optimum one is extracorporeal knot-
tying with knot pusher use in terms of financial cost
and operation duration.

The shortest mean operation duration was found to
be 51.35 + 16.95 min in Group 1 and it was significant
in our study. This result reveals that non-absorbable
polymer clips use provides a more practical and faster
stump closure. This shorter operation duration means
shorter operation room occupying, decreasing the op-
erative cost per cases.

As a result, although all three techniques are safe in
LA, having a shorter operation time, thus less general
anesthesia exposure, less experience need, and being
practical-to-use, non-absorbable polymer clips can be
used. Another useful alternative, despite it prolongs the
operation time, is extracorporeal knot-tying with knot-
pusher use with the most economical cost.
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Effectiveness of acute post-operative pain management by the
acute pain service
Efectividad del manejo del dolor agudo postoperatorio por el Servicio de Dolor Agudo

Walter Osorio, Cesar Ceballos, and Jairo Moyano*
Anesthesia Department, Pain Service, Hospital Universitario Fundacion Santa Fe de Bogota, Bogota, Colombia

Abstract

Background: Analgesia by specialists with formal training in pain management could be more effective, to find out, the results
of a team of an acute pain service will be determined. Methods: Retrospective study (n = 108) of post-operative (POP) analge-
sia; two evaluations were taken: before starting analgesics in the immediate POP period and the second at 24 h. A multivariate
analysis was performed to establish independent risk factors associated with the effectiveness of the treatment. Results: The
effectiveness was 81.48% at 24 h. The risk factors associated with poor management effectiveness were: a comorbidity, preva-
lence ratio (PR) = 1.22; fibromyalgia (PR = 8.47), and cancer (PR = 2.47). The duration of surgery was associated with poor
control PR = 1.10 for each hour elapsed. Protective factors for poor pain control: administration of non-steroidal anti-inflammato-
ry drugs during the POP period (PR = 0.11) and use of analgesia controlled by the patient (PR = 0.29). Conclusion: POP pain
relief is multifactorial; the participation of specialists was very effective. Identification of risk factors led to closer follow-up.

Keywords: Acute pain. Analgesia. Pain postoperative. Treatment outcome
Resumen

Objetivo: La analgesia por especialistas con entrenamiento formal en manejo del dolor podria ser mas efectiva, para averi-
guarlo se determinaran los resultados de un servicio de dolor agudo. Material y métodos: Estudio retrospectivo (n = 108) de
analgesia postoperatoria; se tomaron dos evaluaciones: antes de iniciar analgésicos en el postoperatorio inmediato y la se-
gunda a las 24 horas. Se realizé un analisis multivariado para establecer los factores de riesgo independientes asociados con
la efectividad del tratamiento. Resultados: La disminucion promedio fue 51,75% en el primer dia postoperatorio. La efectividad
fue del 81,48% a las 24 horas. Los factores de riesgo asociados con la mala efectividad del manejo fueron: una comorbilidad,
razon de prevalencia (RP) = 1,22; fibromialgia (RP = 8,47) y cancer (RP = 2,47). La duracidn de la cirugia se asocio con un
mal control PR = 1,10 por cada hora transcurrida. Factores protectores para el mal control del dolor: administracion de anti-
inflamatorios no esteroideos durante el postoperatorio (RP = 0,11) y uso de analgesia controlada por el paciente (RP = 0,29).
Conclusion: el alivio del dolor posoperatorio es multifactorial, la participacion de especialistas fue muy eficaz. La identificacion
de los factores de riesgo condujo a un seguimiento mas estrecho.

Palabra clave: Dolor agudo. Analgesia. Dolor postoperatorio. Resultado del tratamiento
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Managing post-operative (POP) pain can be challeng-
ing and continues to be a serious problem for health-
care institutions around the world, even though there are
many analgesia protocols. In this regard, it has been
reported that 86% of surgical patients experience POP
pain, and, out of these, 75% describe it as moderate or
severe within the first 24 POP h'2. Inadequate pain man-
agement leads to multiple cardiovascular, pulmonary,
metabolic, immunological, and hematological complica-
tions, especially in elderly or obese patients, and in
those with cardiovascular or pulmonary comorbidities®.

In the United States, hospitals with pain services
range from 42% to 73%'#, while in Europe, according
to a survey conducted in European countries, only
34% have a pain service®.

Despite the implementation of pain services world-
wide, about one-third of patients experience moderate-
to-severe pain during their POP period, which can turn
into chronic POP pain in 10-85% of these patients®”.
The evidence of poorly managed acute pain in most
surgical patients, and wide variation in analgesic treat-
ments, showed the need of formal standardized acute
pain medicine services, based in anesthesiology. In
this sense, a committee of experts has recommended
basic quality criteria to be considered by pain services
to have an efficient performance and, this way, achiev-
ing favorable outcomes in pain management. Some-
how, in a survey conducted in European countries,
found that < 10% of pain services met the quality cri-
teria for being considered a “good pain service™.

Worldwide, most pain services oversee nursing or
anesthesia care®. Analgesic management may be
more effective when a pain management specialist is
responsible for it, yet, currently, there is not enough
evidence supporting this association.

Taking this into account, the main objective of this
study was to determine the effectiveness of the analge-
sic management provided by the pain management
specialists of a pain service for reducing acute pain
during the first 24 POP h. In addition, a second objec-
tive was to identify the independent risk factors associ-
ated with the effectiveness of said pain management.

Materials and methods

Study setting and design

This was a single-center retrospective service evalua-
tion conducted at a 200 beds University Hospital. The

acute pain service (APS) is an anesthesiology-based POP
pain service. Their responsibilities include coordinating
hospital-wide acute POP pain services, teaching, imple-
mentation, and monitoring of acute pain guidelines.

Study population

Patients over 18 years of age who received analge-
sic management by the pain specialists’ team of the
Pain Service of the University Hospital and who met
the following inclusion criteria:

— Being in their immediate POP period (up to 24 h)

- Being classified as ASA I, ASA Il, or ASA lll pa-

tients according to the ASA Physical Status Clas-
sification System

- Having a pain score = 6/10 in the Numerical

Rating Scale (NRS) in the first pain
assessment.

The following patients were excluded from the
study: those who underwent an emergency surgical
procedure, those with a history of dementia, schizo-
phrenia, delirium, or cognitive deficit (Mini-Mental
State Examination score < 24/30), and women who
underwent any surgical procedure other than a cesar-
ean section during pregnancy. Effectiveness was de-
fined as the reduction of 2 points in the NRS (from 0
to 10 points), a 20% decrease in the NRS score or
achieving an NRS score <4/10 24 h after the estab-
lishment of the analgesic management.

Statistical analysis

For the primary outcome, difference in pain intensity
(NRS) between first and final pain assessments, dif-
ferences of at least 20% were considered clinically
relevant. A sample size of 108 patients was calculated
using a o < 0.05 and a statistical power of 80%. A uni-
variate analysis was performed to establish the occur-
rence of the events and their magnitude through the
distribution of absolute and relative frequencies for
qualitative variables; in the case of quantitative vari-
ables, data normality was determined by means of the
Shapiro-Wilks test. A bivariate analysis was per-
formed to evidence the relation between variables,
and to identify possible associations. Then, a multi-
variate analysis was carried out using the Poisson
regression model to calculate prevalence ratios (PR),
establishing the independence of each risk or protec-
tive factor. A significance value of p <0.05 and a con-
fidence interval of 95% were used for all statistical
tests.



A simple random sampling of all patients treated at
the pain service of the hospital from August 2016 to
July 2017 was performed. Using these patients’ medi-
cal records, a list of all those who were potentially eli-
gible for the study was established, and out of this list,
participants were randomly chosen using the Ran-
dom.org service.

Variables that could be associated with the effec-
tiveness of the analgesic treatment were assessed,
namely: age; sex; history of smoking or being a smok-
er; having a comorbidity; history of anxiety, depres-
sion, chronic pain, chronic opioid use, and chronic
benzodiazepine use; previous surgical procedures;
surgical approach; surgical site; surgery duration; an-
esthetic technique used during the surgery; intraop-
erative use of opioids; intraoperative use of
nonsteroidal anti-inflammatory drug (NSAID); intraop-
erative use of acetaminophen; POP administration of
NSAID; POP use of acetaminophen; opioid PCA;
scheduled opioid use and/or rescue doses use; ad-
ministration of dexmedetomidine, analgesic lidocaine,
ketamine, and gabapentinoids; POP NRS score; POP
descriptive scale of pain; NRS score after 24 h; de-
scriptive scale of pain after 24 h; opioid consumption
within 24 h; POP nausea and/or vomiting; effective-
ness of treatment at 24 h; and POP use of opioids.
Data were entered into and stored in an Excel data-
base (Microsoft Excel 2016 TM), in which, all variables
had already been preset. Data were processed using
Stata software, version 12. A statistical significance
higher than 95% with a type | error probability of < 5%
(p < 0.05) was considered in all statistical tests. We
hypothesized that the pain management protocol of-
fered by the pain service is effective for reducing
acute POP pain within the first 24 h after the
procedure.

Results

A total of 1078 patients were treated by the pain
service during the study period, from those patients,
a sample of 108 was randomly selected for the study
(Table 1).

Univariate analysis

Participants’ mean age was 58.2 years (SD = 15.37)
and most of them were male (67.59%); 25% had a
history of smoking, either they were or had been
smokers. In addition, 77.78% had had some comorbid-
ity, being arterial hypertension (HT) and cancer the

J. Moyano et al.: Acute pain service effectiveness

Table 1. Socio-demographic and clinical characteristics of the
study population (n = 108)

Feature n (%)
Aget 58.20 (15.37)
Female 35 (32.41)
Male 73 (67.59)
Non-smoking 81 (75.00)
Smoking 27 (25.00)
Comorbidities* 84 (77.78)
High blood pressure 28 (25.93)
Mellitus diabetes 4 (3.70)
Fibromyalgia 3(2.78)
Neoplasm 24 (22.22)
Other 25 (23.15)
Other chronic conditions
Anxiety* 4(3.70)
Depression* 5(4.63)
Chronic pain* 20 (18.52)
Chronic opioid use* 12 (11.11)
Chronic benzodiazepine use* 2(1.85)
Previous surgeries* 92 (85.19)

S. Wilk = 0.0624
*Absolute frequency (Relative frequency)

most frequent. Furthermore, 85.19% had undergone
previous surgeries, and 18.52% and 11.11% had a his-
tory of chronic pain and chronic opioid consumption,
respectively (Table 1).

The most frequently performed procedures were
limbs surgeries which were done in 38.89% of patients
followed by abdominal surgeries done in 37.96%
(Table 2). Intraoperative remifentanil was used in the
majority of patients, n = 98 (90.74%). General anes-
thesia was performed in 77 (77.3%) patients. Mean
operative time was 204.5 min (interquartile range =
157.5-300.0).

Other findings observed in the POP follow-up in-
clude that 36 (33.33%) patients were administered
NSAIDs, 100% were given acetaminophen, and that
in 91.67%, intravenous opioid PCA was used. In ad-
dition, hydromorphone was the opioid most frequently
used in the POP period (n = 64, 59.26%) followed by
morphine (n = 32, 29.63%) and oxycodone (n = 9,
8.33%) and the median total consumption of oral mor-
phine equivalents in 24 h was 31.5 mg (interquartile
range = 13.5-58.5).

The average NRS score in the immediate POP pe-
riod (first assessment) was 7.9/10 (standard deviation
[SD] = 1.2), while in the second assessment (at 24 h
of starting analgesia) it was 3.7/10 (SD = 2.4), that is,
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Table 2. Characteristics of the surgical patients (n = 108)

Surgical site* n (%)
CNS 2(1.85)
Thorax 13 (12.04)
Abdomen 41 (37.96)
Spine 8(7.41)
Urinary tract 2(1.85)
Limbs 42 (38.89)
Endoscopic surgery* 20 (18.52)
Open surgery* 88 (81.48)
Regional anesthesia 8 (7.41)
General anesthesia 77 (71.30)
TIVA anesthesia 4(3.70)
Combined (general and regional) anesthesia 19 (17.59)

*Absolute frequency (Relative frequency)
ORL: Otorhinolaryngology, TIVA: Total intravenous anesthesia, CNS: Central nervous
system

Table 3. Pain intensity variations after surgery

Variable n=108 S. Wilk
NRS POP* 7.89(1.18) 0.9589
NRS 24Ht 3.71(2.39) 0.0633
NRS DIFt 4.18(2.72) 0.9430
NRS DIF %* 51.75(32.15) 0.3023
Effectiveness at 24H* 88.00 (81.48)

*Absolute frequency (Relative frequency), 'Mean (Standard deviation),
POP: post-operative, H: hours, DIF: percentual change.

an average decrease of 4.2 points at 24 h, which is
equivalent to approximately a 52% decrease in pain
intensity during the first POP day.

Based on the definition of effectiveness used in the
present study, that is, a decrease of at least 2 points
or a 20% decrease in the NRS score or having a NRS
score < 4/10, an overall effectiveness of 81.48% was
observed during the first 24 POP h (Table 3).

The independent risk factors associated with poor
effectiveness of the analgesic management were hav-
ing a comorbidity (PR = 1.22), having fibromyalgia
(PR = 8.47), and being a cancer patient (PR = 2.47).
The duration of the surgical procedure was also as-
sociated with poor pain control with a PR = 1.10 for

each hour elapsed. Furthermore, the administration of
POP NSAIDs (PR = 0.11) and the use of opioid PCA
(RP = 0.29) were factors for ineffective pain control
(Table 4).

Discussion

The results of this study suggest that POP pain man-
agement, when provided by a group of specialized an-
esthesiologists, is highly effective, since the overall
effectiveness during the first 24 POP h was 81.48%. This
high rate might be explained by several reasons. First,
in the health institution where the study was carried out,
there is an institutional pain management policy that
guides health-care personnel to screen patients admit-
ted to the hospital as well as POP patients with severe
pain, looking for early recognition and proper treatment,
this approach has been recommended to improve out-
comes in hospitals'. Second, the POP pain manage-
ment protocols and analgesic guidelines used by the
pain service of the hospital are based on the best clinical
evidence and the service works 24/7. It has been shown
that evidence-based management recommendations
provide better outcomes'". However, these good results
cannot be attributed to one isolated factor, but to several
variables, including the involvement of anesthesiologists
in the pain management of patients. The participation of
the anesthesia group supporting the acute pain group is
essential because only the existence of protocols does
not lead to an adequate treatment of pain as it was rati-
fied in a study conducted in 1490 inpatients during their
POP period; it was reported that 41% experienced mod-
erate-to-severe pain during the first POP day and that,
despite following analgesic protocols for POP pain con-
trol, this intensity remained until the 4" day in 14% of
them. In addition, recent studies have found that up to
86% of surgical patients experience POP pain, and that,
out of these, 75% rate it as moderate or severe in the
first 24 h. Identifying the risk factors associated with
poor effectiveness of analgesic management (i.e., hav-
ing a comorbidity, fibromyalgia, or cancer) allows estab-
lishing multimodal analgesia and close follow-up;
however, this does not ensure adequate pain control.
Additional studies are needed to improve clinical out-
comes in this population.

Furthermore, since they require less time and cause
less surgical trauma, minimally invasive surgical tech-
niques should be preferred to achieve better POP pain
control. Likewise, the implementation of multimodal
analgesic management protocols that include the use
of opioid patient controlled analgesia, NSAIDs, and
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Table 4. Independent prognostic factors associated with pain control

Feature PR (¢]] P
Previous illness

Fibromyalgia 1.22 1.04-1.42 0.028

Oncological disease 8.47 7.563-9.52 0.000

Duration of surgery 2.47 1.32-4.62 0.000

POP NSAID 1.10 1.03-1.15 0.005

PCA 0.11 0.02-0.79 0.028

PR: prevalence ratio, Cl: confidence intervals, POP: post-operative, PCA: analgesia controlled by the patient.

non-pharmacological treatments is recommended for
the proper management of pain in these patients. The
limited use of NSAID indicates the need for further
education in the use of non-opioid drugs. Similarly,
the high number of patients who use opioids before
their surgery indicates the need for multimodal
therapies and institutional guidelines that promote the
limitation of this type of medication.

In this study, the acute pain team services made an
impact on pain management on surgical wards; in other
words, the pain team is an option to improve pain relief
as previously shown®. However, it is only a small
percentage of surgical patients. To optimized resources,
APS should provide pain treatment for carefully selected
patients who undergo surgery. Although data appear to
have benefited from the interventions of an APS, the
data must be interpreted with care because of
retrospective nature of the study and the small sample
size. Despite these limitations, this service audit allows
to show areas of improvement both in the monitoring of
the services provided and in their outcomes. Similar pain
services can find relevant data for their own practice.

Conclusions

A hospital group of anesthesiologists specializing in
the management of acute POP pain management can
contribute to obtaining better results. The factors that
contribute to these results are the institutional policy
for the treatment of pain, the training of specialists,
and timely access to services.
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AZFa, AZFb, AZFc and gr/gr Y-chromosome microdeletions in
azoospermic and severe oligozoospermic patients, analyzed
from a neural network perspective

Microdeleciones de las regiones AZFa, AZFb, AZFc y gr/gr del cromosoma Y en pacientes
con azoospermia y oligozoospermia severa, analisis desde una perspectiva de red
neuronal
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Abstract

Aim: Analysis of male infertility by molecular methods has increased since recognition of genetic risk factors. The AZFa,
AZFb, AZFc, and gr/gr regions on the Y-chromosome can cause male infertility. The aim of this study was to determine the
prevalence of Y-chromosome microdeletions in these regions in infertile Mexican patients. Material and methods: We re-
cruited 57 infertile patients with abnormal sperm count (26 azoospermic and 31 oligozoospermic) and 55 individuals with
normal sperm count. Analysis of the regions of interest was performed by PCR. Results: 15.8% of infertile patients pre-
sented Y-chromosome microdeletions, whereas no deletions were found in the control group. Deletions were observed in all
the analyzed regions except in AZFa. Additionally, the neural network model revealed a mild genotype-phenotype correlation
between deletion of the sY1191, sY1291 and sY254 markers with oligozoospermia, azoospermia and cryptozoospermia,
respectively. Conclusions: Our data show that AZFb, AZFc, and gr/gr microdeletions are significantly associated with infer-
tility in Mexican population. In addition, the neural network model revealed a discrete genotype-phenotype correlation between
specific deletions and a particular abnormality. Our results reinforce the importance of the analysis of AZF regions as part of
the clinical approach of infertile men.

Keywords: Male infertility. Y-Chromosome microdeletions. AZF region. Azoospermia. Oligozoospermia.
Resumen
Objetivo: La utilizacion de técnicas moleculares para estudiar la infertilidad masculina se ha incrementado desde el recono-

cimiento de factores genéticos. Las regiones AZFa, AZFb, AZFc, y gr/gr del cromosoma Y son causa de infertilidad masculi-
na. El objetvo de este estudio fue determinar la prevalencia de microdeleciones en estas regiones en pacientes infértiles
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Mexicanos. Material y métodos: Reclutamos 57 pacientes infértiles con cuentas espermdticas anormales (26 con azoosper-
mia y 31 con oligozoospermia) y 55 individuos con cuentas espermdticas normales. El andlisis de las regiones se realizé
mediante PCR. Resultados: 15.8% de los pacientes infértiles presenté microdeleciones, no se encontraron microdeleciones
en el grupo control. Las microdeleciones fueron observadas en todas las regiones excepto en AZFa. Adicionalmente, el mo-
delo de red neuronal reveld una leve correlacion genotipo-fenotipo entre microdeleciones de los marcadores sY1191, Sy1291
y sY254 con oligozoospermia, azoospermia y criptozoospermia, respectivamente. Conclusiones: Nuestros datos muestran
que las microdeleciones en AZFb, AZFc, y gr/gr se asocian significativamente con infertilidad en la poblacion Mexicana. Ade-
mas, el modelo de red neuronal reveld una discreta correlacion genotipo-genotipo entre microdeleciones especificas con una
anormalidad en particular. Nuestros resultados refuerzan la importancia del anélisis de las regiones AZF en el abordaje de la
infertilidad masculina.

Palabras clave: Infertilidad masculina. Microdeleciones del Cromosoma Y. Region AZF. Azoospermia. Oligozoospermia.

|ntroduction

Approximately 7% of men present fertility problems
during their lives, resulting in a public health issue'2.
Male infertility is a complex pathology defined by the
failure to achieve a clinical pregnancy after 12 months
of regular unprotected sexual intercourse, according to
international consensus®. Male contribution to infertility
represents 45%—-50% in childless couples*S. Diagnosis
is made based on abnormal semen analysis according
to the WHO criteria. Based on sperm count, patients can
be classified as azoospermic, defined as the absence
of sperm in at least two different ejaculate samples (in-
cluding the centrifuged sediment), or oligozoospermic
when sperm account is <15 million/mL. In addition, se-
vere oligozoospermia is considered with sperm concen-
tration <5 million/mL and criptozoospermia when sperm
is only visualized after centrifugation®. Azoospermia is
classified into two groups: 1) obstructive, caused by ob-
structive factors along the seminal pathways, and 2) se-
cretory or non-obstructive azoospermia (NOA), which is
commonly related to gonadal dysfunction. NOA is ex-
plained by genetic factors in 21%—-29% of cases, where-
as in 12%—-41% of cases, the cause is idiopathic and
probably related to unknown genetic factors™. The main
genetic cause involved in male infertility are abnormali-
ties of the Y chromosome', such as numerical and
structural alterations. In addition, epigenetic modifica-
tions, such as decreased DNA methylation of the IGF2-
H19 region, autosomal gene mutations, i.e. in the gene
CFTR and in the X chromosome, the CAG polymor-
phism in the androgen receptor gene, have also been
involved'™3, Of interest is the azoospermia factor region
(AZF region) localized on Yq, which contains genes in-
volved in the control of male meiosis'. Six AZF regions
are known, AZFa, AZFb, AZFc, and their combinations'®.
Non allelic homologous recombination between

repetitive sequences can lead to chromosome deletions
or duplications, this mechanism is believed to account
for the random appearance of de novo AZF microdele-
tions'™. AZF microdeletions have been proved to be in a
clear cause-effect relationship with spermatogenic im-
pairment'*'"'8, Microdeletions are detected in 10%—15%
of patients with NOA and 5%-10% of patients with se-
vere oligozoospermia'®?. The most frequent deletion
occurs in the AZFc region (~80%), followed by AZFb
(1%—5%), AZFbc (1%-3%) and AZFa (0.5%—4%)?'. Pa-
tients harboring deletion of AZFa can present hypo-
spermatogenesis and inhibition of the production and
maturation of germ cells?%, The phenotype observed
in patients with AZFb deletion is a pre-meiotic arrest with
normal spermatogonia and primary spermatocytes.
AZFb overlaps with the AZFc region®. The AZFc region
contains critical transcripts for normal spermatogenesis.
Spermatid or sperm maturation anomalies have been
found in patients with AZFc microdeletions'.

While the analysis of AZF deletions have been in-
troduced as a routine genetic test for infertile patients,
the role of partial AZFc deletions, i.e., gr/gr deletion,
b1/b3, and b2/b3, has been the focus of long-lasting
debate. The risk associated with this genetic anomaly
varies between populations, reaching the highest OR
in Italians (OR 7.9, 95% CI 1.8-33.8)%. Current evi-
dence suggest that the gr/gr deletion is a significant
risk factor for impaired sperm production.

We designed the present study to analyze the fre-
quency of microdeletions in the AZF region in a group
of Mexican mestizo infertile men.

Materials and Methods
Patients

This study was performed at the Genetics and Genom-
ics Department of the National Institute of Perinatology
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in Mexico during a four years period, all procedures were
approved by the institutional ethics committee. Patients
with idiopathic infertility were referred from the Andrology
Department. Participants were invited to the study and
signed an informed consent form. A total of 57 patients
were included, 26 had azoospermia and 31 had severe
oligozoospermia (12 criptozoospermic and 19 oligozoo-
spermic), all of them underwent to a GTG karyotype. The
control group was composed by 55 males with normal
spermatobioscopy.

Molecular analysis

Genomic DNA was isolated from peripheral blood
with the Wizard Genomic DNA Purification Kit (Pro-
mega) according to the manufacturer’s instructions.
A NanoDrop 2000 Spectrophotometer (Thermo Sci-
entific) was used to determine DNA purity and
concentration.

Two multiplex PCR reactions were performed to ana-
lyze the AZFa, AZFb, and AZFc regions and singleplex
PCR reaction to analyze the gr/gr region, as described
elsewhere'. The multiplex PCR reaction employed the
primers ZFX/Y, sY86, sY127, sY254 and the singleplex
used the primers sY14 (SRY), sY84, sY134, and sY255.
We confirmed the deletions using a single PCR reac-
tion. For amplification of the gr/gr region, we used the
primers sY1291 and sY1191. The heterochromatic Yq
region was analyzed with the sY160 marker. The list
of primer sequences, and expected product sizes has
been previously published'.

Each multiplex or singleplex PCR reaction con-
tained 0.7-1 ug of DNA, 200 nM of each primer and
1.5 units of HotStarTaq Master Mix Kit. Cycling condi-
tions were as previously described?®. PCR products
were size separated by electrophoresis in a 2.5%
agarose gel (Invitrogen, Carlsbad, CA, USA).

Statistical analysis

Descriptive statistics are presented for all variables.
Kruskall Wallis test was performed to evaluate quan-
titative variables. Pearson's y%? test was used to com-
pare proportions between study groups.

A multilayer perceptron neural network model was
executed to determine whether the presence of a deter-
mined deletion could predict azoospermia, criptozoo-
spermia, or oligozoospermia. A classification and
regression tree (CRT) was later used to corroborate
neural network predictions and as a predictive model for

Table 1. Percentage of patients and controls with and without
microdeletions

Group Without deletion With deletion Total P*
n (%) n (%)

Patients 48 (84.2%) 9(15.8%) 57 0.002

Controls 55 (100%) 0 55

Total 103 (92.0%) 9 (8.0%) 112

*Statistically significant difference between patients and controls by Pearson 2.

azoospermia, cryptozoospermia, or oligozoospermia,
according to the presence of deletions in the different
regions analyzed. Lastly, another CRT model was exe-
cuted to determine whether the number of deletions in
the evaluated regions could be related to any of the
three diagnoses. Statistical analyses were performed
using IBM SPSS Statistics (Armonk, NY, USA), ver-
sion 22. The significance level was o = 0.05.

Results

We analyzed 55 individuals with normal spermato-
bioscopy as controls and 57 diagnosed with infertility.
All participants had a normal karyotype. Within the
infertility group, 26 were azoospermic (45.6%) and 31
were severely oligozoospermic, from these, 12 (21.1%)
were criptozoospermic and 19 (33.3%) oligozoosper-
mic. The mean age of participants was 32.7 (SD 6.7)
years and mean semen sample volume was 2.56 (SD
1.86) mL. Kruskall Wallis tests showed no significant
difference in participants’ age and semen sample vol-
ume among the different diagnoses (azoospermia,
cryptozoospermia, and oligozoospermia).

None of the controls presented microdeletions with-
in the STSs analyzed. We found a microdeletion in
9 (15.8%) individuals from the infertility group. When
we compared the proportion of individuals with micro-
deletions through a Pearson X2 test we observed a
statistically significant difference (p=0.002) (Table 1).

Table 2 shows the number of patients with microde-
letions according to the clinical diagnoses within the
infertility group. We did not find statistically significant
differences when comparing individuals with azo-
ospermia versus severe oligozoospermia (Pearson X2
test, p=0.615).

Among azoospermic patients, one had a complete
deletion of the AZFb region (absence of sY127 and
sY134 markers; Figure 1A and B, patient AZP3). Another
had a complete deletion of the AZFc region (absence of
sY254 and sY255 markers, AZP4) (Fig. 1A and B). Two
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Figure 1. AZFa, AZFb, AZFc, and gr/gr microdeletions in azoospermic or severe oligozoospermic Mexican patients. A: representative image
of multiplex PCR reaction A to analyze the presence/absence of STS sY86 (AZFa), sY127 (AZFb) and sY254 (AZFc), and the positive control
ZFX/Y. B: representative image of multiplex PCR reaction B to analyze the presence/absence of STS sY84 (AZFa), sY134 (AZFb) and sY255
(AZFc), and the positive control sY14 (SRY). C: representative image of singleplex PCR reactions to analyze the presence/absence of STS
sY1291 and sY1291. White arrows show the presence of microdeletion. AZP: azoospermic patients, C: controls, NC: negative controls, SOP:

severe oligozoospermic patients.

Table 2. Proportion of azoospermic or severe oligozoospermic
patients with microdeletions

Diagnosis Without deletion With deletion Total
Azoospermic 22 (84.6 %) 4(15.4%) 26
Severe oligozoospermic
Criptozoospermic 9(75%) 3(25%) 12
Oligozoospermic 17 (89.5%) 2(10.5%) 19
Total 48 (84.2%) 9(15.8%) 57

No statistically significant differences were observed between azoospermic and severe
oligozoospermic patients by Pearson y? (p = 0.615).

of them had the gr/gr microdeletion (absence of sY1291
and presence of sY1191 markers, patients AZP1 and
AZP2) (Fig. 1C). Within the severe oligozoospermic
group, two patients had a complete deletion of the AZFc
region (Fig. 1A and B) (patients SOP4 and SOP5).
Patient SOP4 presented absence of the sY1291 gr/gr
marker (Fig. 1C), while patient SOP5 had absence of

both gr/gr markers (Fig. 1C). One patient had a partial
microdeletion of AZFc (absence of sY254 marker, SOP3)
(Fig. 1A). Another had a complete gr/gr microdeletion
(absence of sY1291 marker, SOP1) (Fig. 1C). Another
patient presented a partial gr/gr microdeletion (absence
of sY1191 marker, SOP2) (Fig. 1C). Table 3 summarize
microdeletions findings.

A multilayer perceptron neural network model using
the sigmoid activation function was performed to de-
termine if the presence of deletions in the sY127,
sY134, sY254, sY255, sY1291, or sY1191 regions were
associated with azoospermia, cryptozoospermia, or
oligozoospermia. The data were divided randomly into
a training group (70%) and a holdout group (30%) with
n1/n2 cross-validation to evaluate the accuracy of the
network model. The model was re-run several times
with different random starting seeds to ascertain that
the results were consistent. The area under the curve
for azoospermia, cryptozoospermia, and oligozoo-
spermia in the training set were 0.640, 0.643, and
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Table 3. Summary of Y-chromosome microdeletions found in infertile patients

Diagnosis AZFb AZFc gr/gr
SY127 SY134 SY254 SY255 SY1291 SY1191

Azoospermic AZP1 X

Azoospermic AZP2 X

Azoospermic AZP3 X X

Azoospermic AZP4 X X

Severe oligozoospermic SOP1 (Criptozoospermic) X

Severe oligozoospermic SOP2 (Criptozoospermic) X

Severe oligozoospermic SOP3 X

Severe oligozoospermic SOP4 (Criptozoospermic) X X X

Severe oligozoospermic SOP5 X X X X

0.635, respectively. The model accurately predicted
54.3% of training cases. The regions with the highest
importance to the model were sY254 (100%),
sY1191 (99%), sY1291 (66.8%), and sY255 (65.2%).
The predicted values for deletions in the regions with
highest importance to the model according to diagno-
sis are presented in Figure 2. The model predicted
that deletions in sY1191 were more likely related to
oligozoospermia, while deletions in sY1291 were more
related to azoospermia and deletions in sY254 were
more related to cryptozoospermia. A follow-up CRT
decision tree indicated that deletions in the sY1191
region were mainly associated with oligozoospermia
(n = 2, 100%), whereas the absence of deletion in
sY1191 and the presence of deletion in sY254 were
mostly related to cryptozoospermia (n = 2, 66.7%) and
to azoospermia (n = 1, 33.3%). On the other hand,
neither deletion in sY1191 nor deletion in sY254, ac-
companied by a deletion in sY1291 was mainly related
to azoospermia (n = 2, 66.7%) and to cryptozoosper-
mia (n = 1, 33.3%) (data not shown). The most impor-
tant predictive variables in the model were sY1191,
sY254, and sY1291. It is noteworthy that none of the
patients with azoospermia or cryptozoospermia had
deletions in sY1191.

Finally, a CRT model was executed to determine if not
only the presence of deletion for each region but the
total number of deletions could predict any of the three
diagnoses. The tree indicated that the most important
independent variable predicting diagnosis was the total
number of deletions (normalized importance of 100%),
followed by sY1191. The model showed that patients with

deletions in the sY1191 region were more likely to have
oligozoospermia, but patients with no deletion in the
sY1191 and one or more deletions in any of the other
regions were more likely to belong to the azoospermia
or cryptozoospermia groups (57.1% and 42.9%, respec-
tively). The decision tree is shown in figure 3.

Discussion

We investigated Y-chromosome microdeletions in
patients diagnosed with infertility. We screened micro-
deletions using STS markers for the AZFa, AZFb,
AZFc, and gr/gr regions. Regardless of deletion type,
the overall deletion frequency in azoo-/severe oligo-
zoospermic men was higher than in normozoospermic
(15.8% vs. 0). The statistical analysis showed that
microdeletions are significantly associated with infer-
tility in our population (p = 0.002). This result suggests
that such deletions could be a risk factor for impaired
spermatogenesis in the Mexican population. There
are few studies in Mexican populations analyzing the
prevalence of Yq deletions in infertile men. Pifa et al,
studied the presence of Yq microdeletions in Mexican
men from couples with recurrent pregnancy loss, they
did not find microdeletions®. Martinez-Garza S.G,
et al found that 12.2% of infertile males had micro-
deletions of AZFb or AZFc, however they did not ana-
lyze gr/gr microdeletions®”. Our results, including gr/gr
deletions, showed a higher percentage (15.8%), com-
pared to their results. It is noteworthy that they used
other STS markers, they found two patients with dele-
tion of sY121 and/or sY128 in AZFb. However, the
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Figure 2. Stacked bar charts of the predicted values for azoospermia, oligozoospermia, and cryptozoospermia according to microdeletions
obtained from a neural network model. The top left bar chart shows that the model predicted that patients with the sY1191 deletion were more
likely to be oligozoospermic. The top right bar graph shows that the model predicted that patients with sY1291 deletions were more likely to be
azoospermic. The bottom charts show that the model predicted that patients with sY255, and especially those with sY254, were more likely to be

cryptozoospermic (criptozoospermic and oligozoospermic).

aforementioned markers are not included in the
EAA/EMQN Guidelines 20132°. These STS markers
could be important in the analysis of Mexican popula-
tions and could be analyzed in future studies.

The impact of gr/gr deletions on male fertility is un-
clear. Gianchini et al, found that the frequency of gr/gr
deletions was significantly higher in the infertile group
compared to controls, suggesting a possible deleteri-
ous effect on spermatogenic efficiency. They reported
an OR of 10.1, indicating that gr/gr deletions could be
considered a risk factor for oligozoospermia. How-
ever, other studies have not detected strong associa-
tion. Hucklenbroich et al, did not find significant
differences of gr/gr deletions in German population
when compared men with NOA versus normospermic
men?. A lack of association was also observed by
Machev et al in Italian population®. They observed
that 5.3% of infertile men (7/150) had gr/gr deletions
compared to 0.5% of fertile individuals (1/189).

Although these data suggested a significant associa-
tion, from these seven patients, four were defined as
idiopathic, one had a history of cryptorchidism and
two had varicocele®'.

In our study, from the infertile men who only pre-
sented a complete deletion of the gr/gr region, 2/26
were azoospermic (7.7%) and 1/31 (3.2%) had severe
oligozoospermia (criptozoospermia). Whereas, none
of the controls presented the deletion. There were
significant differences in various parameters associ-
ated with semen quality in men with gr/gr subdele-
tions, mainly in the sperm concentration, which further
reinforces the point that these mutations may be as-
sociated with spermatogenesis impairment. This ob-
servation has been described previously2. To further
define the genotype-phenotype correlation, we found
the role of partial gr/gr subdeletions to be more com-
plicated than previously thought and probably is re-
lated to the study population®,
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Figure 3. Classification and regression tree. The CRT indicates that the tree split first according to sY1191 deletions and that 100% of patients
with this type of deletion had oligozoospermia. However, in those patients that did not have sY1191 deletions, the most important variable defin-
ing the infertility categories was the number of deletions per participant. The final nodes in the tree indicate that patients with one or more dele-

tions were more likely to have azoospermia or cryptozoospermia.

The Pearson »2 test did not find differences in the
STSs deleted between azoospermic and severely oli-
gozoospermic patients. However, the neural network
model showed that some STS deletions could be re-
lated to azoospermia, criptozoospermia, or oligozoo-
spermia. The model showed that the sY1191 deletion
could predict oligozoospermia, while the sY1291 dele-
tion may predict azoospermia and the sY254 deletion
could be related to criptozoospermia. These results
were corroborated by a classification and regression
tree (CRT). We also performed a CRT to determine if
the number of deletions per patient could predict any
of the diagnoses. Again, the CRT model showed that
patients with deletions in the sY1191 region were more
likely to have oligozoospermia, and patients without
sY1191 deletion and one or more deletions in any of
the other regions were more likely to be azoospermic
or cryptozoospermic.

Although this study reports novel findings concerning
the potential correlation between certain microdeletions
with azoospermia, cryptozoospermia, and oligozoo-
spermia, it has some limitations. Certainly, the sample
size and the small number of microdeletions found may
have influenced our results. A study with a larger sam-
ple size is necessary to confirm our results.

Future studies in larger groups should focus on the
combined definition of the type and copy number of the
AZFc genes deleted in men with partial deletions and the
haplogroup of the Y chromosome. A detailed analysis of
these and other yet unidentified genetic factors is neces-
sary prior to offer assisted reproductive techniques.

Conclusions

Our findings corroborate the importance of micro-
deletions of the AZF region in infertile patients.
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Despite the controversy of the gr/gr deletion as a risk
factor for male infertility, we did not observe this dele-
tion in fertile controls. More studies with lager samples
in ours and other populations are needed to define
the gr/gr deletion as a factor compromising fertility.
Nevertheless, the study of AZF microdeletions has to
be included in the clinical approach of infertile males.
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Selective radical resection for unresectable pancreatic cancer
Reseccion radical selectiva para el cancer de pancreas irresecable
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Abstract

Objective: The objective of the study was to evaluate safety and value of radical resection for unresectable pancreatic cancer
(UPC). Materials and methods: Clinical data were analyzed retrospectively. In unresectable group, 360° resection of the in-
volved artery sheath, resection and reconstruction of the involved artery, resection and reconstruction of the involved vein as
well as resection and reconstruction of combined organs were, respectively, performed. Operation time, intraoperative blood
loss, intensive care unit (ICU) transitional treatment, pancreatic fistula, bleeding, reoperation, and survival time were analyzed
for two groups. Results: Operation time and intraoperative blood loss were greatly increased in the unresectable group. The
incidence of intractable diarrhea and abdominal hemorrhage in the unresectable group was higher. However, the rate of ICU
transitional therapy, delayed gastric emptying, and reoperation was lower. Grade C pancreatic fistula occurred in neither group.
Conclusions: Surgical treatment through strict selection for patient with UPC is safe and their median survival time is similar
fo patient with resectable pancreatic cancer.

Keywords: Pancreatic cancer. Radical resection. Complications. Survival time. Prognosis.
Resumen

Objetivo: evaluar la seguridad y el valor de la reseccion radical para el cdncer de pdncreas irresecable (CPU).
Material y métodos: Los datos clinicos se analizaron de forma retrospectiva. En el grupo irresecable, se realizé reseccion de
360° de la vaina de la arteria afectada, reseccion y reconstruccion de la arteria afectada, reseccion y reconstruccion de la
vena afectada, asi como reseccion y reconstruccion de organos combinados, respectivamente. Se analizaron el tiempo ope-
ratorio, la pérdida de sangre intraoperatoria, el tratamiento transitorio en la UCI, la fistula pancredtica, el sangrado, la reinter-
vencion y el tiempo de supervivencia para dos grupos. Resultados: El tiempo de operacion y la pérdida de sangre intraope-
ratoria aumentaron considerablemente en el grupo irresecable. La incidencia de diarrea intratable y hemorragia abdominal en
el grupo irresecable fue mayor. Sin embargo, la tasa de terapia de transicion en la UCI, el retraso del vacia-
miento gastrico y la reintervencion fueron menores. La fistula pancredtica de grado C ocurrio en ninguno de los
grupos. Conclusiones: el tratamiento quirdrgico mediante seleccion estricta del paciente con CP irresecable es seguro y su
mediana de supervivencia es similar a la del paciente con CPR.

Palabras clave: Pancreatic cancer. Radical resection. Complications. Survival time. Prognosis.
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|ntroduction

Patients with pancreatic cancer have poor progno-
ses'2. Because pancreas is closely related to blood
vessel and pancreatic cancer infiltratively grows, it is
prone to invade portal vein, superior mesenteric vein
(SMV) and superior mesenteric artery (SMA) to make
its operation more difficult. In domestic and foreign
guidelines for diagnosis and treatment of pancreatic
cancer, based on the relationship between tumor and
blood vessel, pancreatic cancer is divided into three
types: resectable, borderline resectable and unresect-
able. For pancreatic head carcinoma, if (1) SMA is
encapsulated by the tumor more than 180° and the
tumor is close to celiac artery trunk; or if (2) SMV or
portal vein is involved to make resection or recon-
struction impossible; for pancreatic carcinoma of body
and tail, if (1) SMA or celiac artery trunk is encapsu-
lated more than 180°; or if (2) SMV and portal vein is
involved to make resection or reconstruction impos-
sible, the tumor is considered to be unresectable®*.
However, in addition to pre-operative imaging evalua-
tion, the resectability of pancreatic cancer is closely
related to experience and ability of surgeons®®. There
is no identical standard for clinical application in un-
resectable pancreatic cancer (UPC)"8. We selectively
carried out radical surgery on some patients with UPC
and explored its safety and significance compared
with the surgery for resectable pancreatic cancer
(RPC).

Material and Methods
Patients

Patients with pancreatic cancer who underwent rad-
ical resection from August 2010 to January 2018 in
Affiliated Hangzhou First People’s Hospital, Zhejiang
University School of Medicine and had complete fol-
low-up data were selected. Inclusion criteria were the
patients being diagnosed as pancreatic cancer before
operation through enhanced CT and/or enhanced
MRI, together with tumor markers; no distant metas-
tasis; with resectable tumor according to pre-opera-
tive imaging and intraoperative judgment, vascular
invasion and possible arterial sheath resection or vas-
cular segmental resection and reconstruction. There
were 77 patients with pancreatic cancer undergoing
radical surgery during the above period, including
43 males and 34 females, aged 47-79 years, with a
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median age of 63.5 years. There was no significant
difference in gender and age between the two groups
(p > 0.05), which was comparable. According to the
guideline®, 69 cases were resectable (to form a re-
sectable group) and eight cases were unresectable
(to form an unresectable group) for more than 180° of
arterial encapsulation or vein invasion for neither re-
section nor reconstruction. There were 56 cases and
six cases of pancreatic head carcinoma, respectively,
in the resectable group and in the unresectable group,
and 13 cases and two cases of pancreatic carcinoma
of body and tail in the two groups. There were seven
cases of tumor invading artery and one case of tumor
invading vein for carrying out neither resection nor
reconstruction in the unresectable group (Table 1).

Treatment and surgical procedures

Radical resection with no pre-operative chemo-
therapy was performed on the patients in the resect-
able group. While pancreaticoduodenectomy (PD)
with standard or extended lymphatic dissection was
performed upon the patients with pancreatic head
carcinoma, pancreatic splenectomy with standard or
extended lymphatic dissection was performed on the
patients with pancreatic carcinoma of body and tail.
Chemotherapy was performed for three cases in the
unresectable group before operation, of which, two
cases were treated with gemcitabine and one case
was treated with modified Folfirinox. The other five
cases refused preoperative chemotherapy, so they
were not treated with it. PD was performed on the
patients with pancreatic head carcinoma in the un-
resectable group. According to preoperative imaging
and intraoperative vascular exploration, we per-
formed 360° arterial sheath resection or resection
and reconstruction of the involved artery and the
involved vein. Pancreatic splenectomy was per-
formed on the patients with pancreatic carcinoma of
body and tail in the unresectable group. According
to pre-operative imaging examination, intraoperative
vascular exploration and adjacent organ involve-
ment, 360° arterial sheath resection or resection and
reconstruction of the involved artery and combined
organs were performed. 360° arterial sheath resec-
tion was performed (Figure 1) while SMA or celiac
trunk artery sheath was encapsulated more than
180° but arterial sheath was not involved. Arterial
resection and reconstruction were performed on the
patients with arterial adventitia and intimal infiltration
(Figure 2). Respective anastomosis of Y-type iliac
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Table 1. The data of the unresectable group

Case 1 Case 2 Case 3 Case 4 Case 5 Case 6 Case 7 Case 8
Age (years) 68 54 63 64 61 64 64 55
Gender male male male female Male male male female
Position head of head of pancreatic pancreatic body  head of head of head of head of
pancreas pancreas body and tail  and tail pancreas pancreas pancreas pancreas
Tumor more than SMVwas all  more than 180° more than 180° more than more than more than more than
vascular 180° of SMA involved with  of celiac trunk  of celiac trunk, 180° of SMA 180° of SMA  180° of SMA  180° of SMA
invasion encapsulation jejunal vein,  encapsulation hepatic artery encapsulation  encapsulation encapsulation encapsulation
ileum vein, and splenic artery and splenic vein and SMV
and portal encapsulation involvement invasion
vein
Pre-operative  No No Yes Yes No Yes No No
chemotherapy
Operation PD+360° PD+resection 360° celiac resection of celiac PD+SMAroot ~ PD+360° PD+360° PD+360°
SMA sheath  of affected trunk artery trunk and common resection, left ~ SMA sheath  SMA sheath  SMA sheath
resection segment vein+ sheath hepatic artery gastric artery resection+  resection resection
reconstruction resection+ with end-to-end  anastomosis affected SMV
of Y-type iliac  pancreas body anastomosis+ with SMA resection and
artery and tail pancreas body end-to-end and  end-to-end
portal vein splenectomy  tail splenectomy  reconstruction,  anastomosis
and jejunal resection+total resection splenic vein reconstruction
ileovenous  gastrectomy resection in the
anastomosis  resection+left invaded segment
lateral lobe and other splenic
resection vein exclusion
Operation 340 450 300 360 630 600 330 350
time (min)
Intraoperative 700 800 900 700 900 1000 500 600
blood
loss (mb)
ICU transitional No No No No No No No No
treatment
Pancreatic No No No Grade B No No No Grade A
fistula
Diarrhea Yes No No No Yes Yes No Yes
Delayed gastric No No No No No No No No
emptying
Postoperative  No No No Yes No No No No
bleeding
Reoperation ~ No No No No No No No No
Post-operative  No Yes No Yes Yes No No Yes
chemotherapy
Survival 8.1 125 26.3 13.1 13.2 10.3 16.6 15.4

time (months)

Survival time has been followed up until August 1, 2018.

artery allografts with portal vein and venae jejunales
et ilei was performed on the patients whose SMV
was all involved, with portal vein involvement at the

top and jejunal ileal vein below (Figure 3). Extended
lymphatic dissection was performed on the patients
in the unresectable group.



Figure 1. Case 6 in the unresectable group. A: pancreatic CT showed
that superior mesenteric artery was encapsulated more than 270°. B:
CT showed that the tumor completely invaded superior mesenteric vein
and occluded it to about 1.5 cm long. The arrow points to the occluded
superior mesenteric vein. C: SMA sheath has been removed by 360°.
D: in the isolated specimen, superior mesenteric artery, and vein
appeared to be encapsulated by the tumor more than 270°.

Intraoperative and post-operative
observation indicators

Operation time, intraoperative blood loss, post-op-
erative intensive care unit (ICU) transitional treatment,
post-operative pancreatic fistula, bleeding, reopera-
tion, and survival time were recorded.

Statistical method

SPSS 16 software was used for statistical analysis.
Its measurement data were expressed by x + s and
unpaired Student t-test or Welch’s t test was adopted
on the comparison between two groups, while count-
ing data were expressed by rate and Pearson X2 or
Fisher's exact test was adopted on the comparison
between groups. Survival analysis was performed by
Log rank test. The difference with p < 0.05 was con-
sidered to be statistically significant.

Results

In this research, no deaths occurred during periopera-
tive period in any group. Compared with the resectable
group, operation time and intraoperative blood loss in
the unresectable group were greatly increased (p <
0.01). For post-operative complications, the incidence of
intractable diarrhea and abdominal hemorrhage in the
unresectable group was obviously higher than those in
the resectable group (p < 0.01). The rate of ICU

C. Yang et al.: Selective Radical Resection for UPC

Figure 2. Case 5 in the unresectable group. Left gastric artery and
Superior mesenteric artery were anastomosed and reconstructed.
Left gastric artery was obliquely cutoff to enlarge its lumen diameter.
Distal left gastric artery was ligated and proximal left gastric artery was
pulled down from splenic artery to anastomose with superior mesen-
teric artery. Triangular arrow points to left gastric artery and the arrow
points to superior mesenteric artery.

Figure 3. Case 2 in the unresectable group. SMV was all involved,
with portal vein involvement at the top and jejunal ileal vein below,
respective anastomosis of Y-type iliac artery with portal vein, and jeju-
nal ileum vein.

transitional therapy, delayed gastric emptying, and reop-
eration in the unresectable group was significantly lower
than the resectable group (p < 0.01). The patients in the
unresectable group have a higher incidence of pancre-
atic fistula than the patients in the resectable group (p
< 0.01), but Grade C pancreatic fistula occurred in nei-
ther group. There were three cases (4.4%) in the resect-
able group of post-operative abdominal hemorrhage, of
which, two cases received interventional embolization to
stop bleeding and one case received reoperation to stop
bleeding. In the unresectable group, one case (12.5%)
of abdominal hemorrhage received interventional embo-
lization to stop bleeding and no reoperation occurred. In
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the unresectable group, reoperation rate was signifi-
cantly lower than that in the resectable group. Post-
operative survival time of 69 patients with RPC was
8.2-72.4 months and median survival time was
15.8 months. In the unresectable group, post-operative
survival of 8 patients was 8.1-26.3 months and median
survival time was 14.3 months. With the same median
survival time of the two groups (p > 0.01), there were
three cases (4.4%) in the resectable group with survival
time of longer than 5 years, but in the unresectable
group, survival time of all the cases was < 3 years. Long-
term survivors in the resectable group were significantly
more than the unresectable group (p > 0.01) (Table 2).

Discussion

In domestic and foreign guidelines, surgical treat-
ment is not recommended for the patients with UPC,
but some scholars performed radical surgery on the
patients with UPC after strict selection®® and achieved
a similar survival time with the patients with RPC""°,
Research shows that even if radical RO resection is
not achieved, the prognosis of locally advanced pan-
creatic cancer could be improved™'2.

In this research, after rigorous and systematic selection,
360° arterial sheath resection was performed on the pa-
tients with pancreatic cancer while arterial sheath was
encapsulated more than 180° without arterial adventitia
involved. Arterial resection and reconstruction with radical
operations were performed on the patients with arterial
adventitia and intimal infiltration. Reconstruction of Y-type
iliac artery allografts to make portal vein and jejunal ileo-
venous anastomosis was performed on the patients whose
SMV was all involved, with portal vein involvement at the
top and jejunal ileal vein below. These radical operations
have all achieved good efficacy. In this study, death oc-
curred during perioperative period in neither group. Al-
though operation time and intraoperative blood loss in the
unresectable group were significantly greater than those
in the resectable group, the rate of post-operative ICU
transitional therapy, delayed gastric emptying, and reop-
eration was significantly lower than the resectable group
(p < 0.01), and there was no Grade C pancreatic fistula.
These indicate that it is safe to undergo surgical treatment
for the patients with UPC by strict selection. In this re-
search, median survival time was 15.8 months in the re-
sectable group and 14.3 months in the unresectable
group. There was no significant difference in median sur-
vival time between the two groups (p > 0.01). The patients
in the unresectable group had the same median survival
time of 11-18 months reported in the previous literatures'?

Table 2. Intraoperative and post-operative comparison between the two groups (cases [%)])

After the operation

In the operation

Cases

Group

median survival
time (months)

death during
perioperative period

intractable delayed gastric intraperitonealreoperation

diarrhea

operation time intraoperative blood loss ICU transitional pancreatic

hemorrhage

emptying

treatment fistula

(ml, x £ s)

(min, x £ s)

15.8

1/69 (1.4)

5/69 (7.2) 3/69 (4.4)

1/69 (1.4)

9/69 (13.0)

3/69 (4.4)

478.3 £ 190.0

69 329.4 £ 450

Resectable

14.3

2/8(25.00  4/8 (50.0)® 0/8(0)2 1/8(12.5)2 0/8(0)2

762.5 + 168.52 0/8(0)

8 4325 + 124.0¢

Unresectable

ap < 0.01



for the patients with RPC. This proofs that surgical resec-
tion for UPC patients who are strictly selected is effective.
However, long-term survival rate in the resectable group
was significantly higher than that in the unresectable group
(p>0.01). Three cases (4.4%) in the resectable group had
a survival time of more than 5 years and no patients (0%)
in the unresectable group had a survival time of more than
3 years. Even there were two patients in the unresectable
group in this research with all negative lymph nodes (case
4, 0/16 and case 5, 0/27), their survival time was only
13 months. One died of Budd-Chiari syndrome with liver
metastasis and the other died of consumption and malnu-
trition caused by refractory diarrhea. This indicated that
even if arteriovenous invasion of pancreatic cancer was
caused only by specific site of the tumor, it was also prone
to early local recurrence and metastasis to result in poor
long-term prognosis. Neoadjuvant chemotherapy is still the
first choice for UPC. Operation should be performed after
conversion therapy. Intractable diarrhea is the most com-
mon complication after extended radical resection of pan-
creatic cancer, especially SMA sheath resection and SMA
reconstruction. About 50% of cases in the unresectable
group presented with intractable diarrhea and one of them
died of intractable diarrhea. Retaining artery sheath at the
root of SMA as far as possible may reduce its incidence
and severity.

At present, resectability assessment of pancreatic
cancer is based on preoperative imaging, so there is
the possibility of over-diagnosis and under-diagnosis®.
Many guidelines consider > 180° of main artery encap-
sulation as a criterion of UPC, but for many these pa-
tients, the tumor has been proven in surgery technically
resectable and biological benefits have been achieved®.

The present study also has some limitations. First,
the sample size is listed,

Conclusions

In this research, radical operations including 360° arte-
rial sheath resection and arterial resection and reconstruc-
tion were performed on the patients with main artery were
encapsulated more than 180° or even 270° based on
pre-operative assessment. There was no death during
perioperative period and the patients even achieved the
same survival time as the resectable group to suggest that
radical resection for some patients with UPC is technically
feasible. Therefore, the author believes that it could be
regarded as an option to give active surgical treatment to
UPC cases with rejection of neoadjuvant chemotherapy,
unsatisfactory response or intolerance to chemotherapy,
good general condition and no distant metastasis, which

C. Yang et al.: Selective Radical Resection for UPC

can alleviate the symptoms and provide a good basis for
follow-up combined treatment. Of course, both arterial re-
section and reconstruction and 360° arterial sheath resec-
tion are technically difficult, which require sophisticated
surgical planning, elaborate surgical operation and expe-
rienced surgical, and anesthetic teams as the guarantee.
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Abstract

Background: Esophagojejunal anastomotic leakage (EJAL) is among the most feared complications after gastric cancer
surgery; they entail an uncertain prognosis and relate with increased morbidity and mortality. Factors associated with their
development are not well determined, and their diagnosis and treatment vary between institutions. Material and methods:
Retrospective case-control study of patients operated of total gastrectomy with Roux-en-Y esophagojejunostomy from January
2002 to December 2018. We divided our sample into two groups based on the presence of EJAL, and compared demographic,
clinical, and histologic variables. We performed a logistic regression model to search risk factors associated with EJAL and
described the management offered in our center. Results: We included 58 patients of which 8 (13.7%) presented clinically
relevant EJAL. On the comparative analysis, albumin levels and diffuse histology presented a statistically significant difference
between groups and presented association with EJAL in the logistic regression model. Regarding treatment of EJAL, ten
patients (55.5%) required only conservative measures, whereas eight patients (44.4%) warranted an endoscopic or surgical
intervention. Conclusion: Our retrospective analysis identified some factors that may be associated with the development of
EJAL after gastric cancer surgery. High suspicion and prompt identification of this complication is essential to improve
postoperative outcomes in this group.

Keywords: Total gastrectomy. Gastric cancer. Gastric adenocarcinoma. Esophagojejunal anastomotic leak. Postopera-
tive leak.

Resumen

Introduccion: Las fugas de la anastomosis esofago-yeyunal se encuentran entre las mds temidas complicaciones de la ciru-
gia para cancer gastrico. Estas conllevan un mal prondstico con una alta mortalidad y morbilidad. Los factores asociados a
su desarrollo no estdn bien determinados y su diagndstico, y tratamiento varian ampliamente entre instituciones.
Material y métodos: Estudio retrospectivo de casos y controles en pacientes operados de gastrectomia total con eséfa-
go-yeyuno anastomosis en Y de Roux en el periodo de enero 2002 a diciembre 2018. Nuestra muestra fue dividida en dos
grupos con base al desarrollo de fuga de anastomosis en el postoperatorio. Se realizé un andlisis comparativo de caracteris-
ticas demogréficas, clinicas y histoldgicas. Se realizé ademas una regresion logistica para identificar factores de riesgo aso-
ciados al desarrollo de fuga de anastomosis en nuestra serie. Resultados: Incluimos a 58 pacientes de los cuales 8 (13.7%)
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presentaron fuga de anastomosis clinicamente relevante. En el estudio comparativo: Niveles disminuidos de albumina e his-
tologia difusa fueron significativamente mayores en el grupo de fuga y se asociaron en el modelo de regresion logistica. En
cuanto al tratamiento, diez pacientes (55%) requirieron tnicamente tratamiento conservador, mientras que ocho pacientes
(44.4%) fueron sometidos a maniobras endoscdpicas o quirdrgicas. Conclusién: Nuestro andlisis retrospectivo identifico
factores asociados al desarrollo de fuga de anastomosis posterior a cirugia de cancer gastrico. Una alta sospecha diagndsti-

ca es esencial para mejorar el prondstico de estos pacientes.

Palabras clave: Gastrectomia Total. Cancer Géstrico. Adenocarcinoma Gastrico. Fuga anastomdtica. Fuga postoperatoria

|ntroduction

According to GLOBOCAN 2018, gastric cancer is
considered the sixth most common cause of cancer
worldwide'. It is, currently, the fifth cause of cancer
death and is considered one of the main contributors to
the disability-adjusted life year burden among all types
of malignancy?. Its incidence is especially high in Asia,
Latin America, and the center and east of Europe®.

Several different classifications have been utilized
for this entity*°. However, the most used divides it in
two main types depending on its histologic character-
istics, diffuse, and intestinal®.

Nowadays, surgical resection remains the only cu-
rative approach in the treatment of gastric cancer. The
objective of such operation is the complete excision
of the tumor aiming for a free 5 cm margin and proper
lymph node dissection (D1 + D2 with a goal of exam-
ining at least 15 lymph nodes) with subsequent gas-
trointestinal reconstruction, which is usually achieved
with a Roux en Y esophagojejunostomy (EJ). An RO
resection is accomplished in 45-60% of the cases
subjected to surgical treatment. Most of those cases
usually require a total gastrectomy (TG) due to the
characteristics of the tumor and its relation with adja-
cent structures. Those cases with pre-operative evi-
dence of invasion to distant or adjacent structures are
not considered surgical candidates on an initial basis
and benefit from neoadjuvant chemoradiotherapy and
subsequent re-staging of the disease to assess for the
most convenient approach”®.

Esophagojejunal anastomotic leakage (EJAL) is
among the most feared complications after gastric can-
cer surgery; both subclinical and symptomatic cases
entail an uncertain prognosis and relate with increased
morbidity and mortality. The reported incidence of this
complication is quite variable worldwide®; this has a
strict correlation with the heterogeneity of their opera-
tive definition, which has further complicated the devel-
opment of generalized algorithms for their treatment
and early recognition. Studies have demonstrated that

the presence of EJAL is associated to prolonged hos-
pitalization and a significant risk of death™. Further-
more, there is evidence suggesting that infectious
complications after gastric cancer surgery are associ-
ated with increased rates of cancer recurrence'.

Factors associated with the development of EJAL
after gastric cancer surgery are not well determined.
A large retrospective study from Asia, suggest that
older age (> 65 years), increased intraoperative blood
loss and comorbidities may be related'?. However,
such findings have not been reproduced consistently
by others™5. EJAL can present in two different clinical
scenarios. The first and most indolent, is in asymp-
tomatic patients that undergo either routine imaging
studies before starting oral feeding or an imaging
study requested for another reason; and in symptom-
atic patients who frequently present with abdominal
pain, fever, peritoneal irritation, and saliva or intestinal
content in perianastomotic drains after the procedure
or when the start of oral intake is attempted. The di-
agnostic approach and treatment varies depending on
the particular case. However, there is marked diversity
between institutions®1°,

The purpose of this study was to identify risk factors
for the development of EJAL in patients subjected to
TG in a third level university based oncologic center
and describe the treatment algorithm utilized to man-
age this complication in our hospital.

Materials and methods

We performed a retrospective analysis of our hos-
pital registry to identify the subjects of this study. All
patients over 18 years old with the diagnosis of gastric
cancer, who were subjected to TG with Roux en Y EJ
at our third level academic center between January
2002 and December 2018, were included in the study.
Patients with incomplete data were excluded from the
analysis. This study received approval of the local
Institutional review board. All patients were ap-
proached by laparotomy and operated by a board-
certified surgical oncologist.
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EJAL was defined as any clinical or imaging evi-
dence of luminal spillage adjacent to the EJ; Including
evidence of intestinal contents or saliva in perianas-
tomotic drains, evidence of extraluminal contrast ma-
terial in imaging studies (esophagogram and
contrast-enhanced Computed tomography [CT] scan)
or fluid collections adjacent to the EJ in CT scan or
ultrasound. All post-operative imaging studies of ana-
lyzed patients were reviewed for the purpose of this
study to decrease risk of bias, some of which were
requested for an alternate diagnostic suspicion.

The variables age, gender, comorbidities (Type 2
diabetes, high blood pressure, hypothyroidism, or dys-
lipidemia) perioperative chemotherapy, histologic
type, and presence of signet ring cells were recorded.
Relevant routine preoperatory laboratory values, ob-
tained at admission 1 day previous to the operation,
were also registered, including hemoglobin, total leu-
kocytes, total neutrophils, total lymphocytes, neutro-
phil to lymphocyte ratio platelets, and albumin levels.
Variables related to the surgical procedure such as
surgical technique (hand sewn vs. stapled anastomo-
sis), operative time and operative bleeding were in-
cluded in the study.

Our sample was divided in two groups for statistical
analysis, based on the presence of EJAL during their
post operatory period. Variables were compared be-
tween these two groups.

All patients were assessed by a multidisciplinary
team, and were operated by a certified surgical on-
cologist. The pre-operative assessment and post-
operative routine were according current international
practice guidelines. The standard protocol was early
feeding as tolerated, total parenteral nutrition (when
required and progression of analgesia to achieve
early discharge.

Patients with identified EJAL were defined as as-
ymptomatic when no clinical symptoms suggestive of
secondary abdominal sepsis (such as pain, oral intol-
erance, or peritonitis) were present during serial ex-
aminations and were treated with supportive treatment
including nothing by mouth, intravenous hydration,
analgesia, and antibiotics and fluid collection drainage
with interventional approaches when appropriate.
Such patients were followed closely with clinical ex-
aminations and serial imaging. None of these patients
required invasive interventions.

Symptomatic patients were assessed and treated
according their particular presentation. Our general
approach included nothing by mouth, early nutritional
support, intravenous antibiotics, drainage of fluid

collections, and depending on the nature of the case
either endoscopic revision with fibrin glue, clip, or
stent placement over defect or surgical management.
All such procedures were considered emergency
interventions.

We also included the variables hospital stay, peri-
operative mortality, and overall survival for descriptive
purposes.

Statistical analysis

Categorical variables were presented as total fre-
quencies (n), proportions and percentages (%). Con-
tinuous variables were analyzed for normal distribution.
Variables with normal distribution were presented as
means and standard deviations (+ SD) and those with
non-normal distribution were presented as medians
and ranges. Categorical variables were compared
within groups using Chi-square test or Fischer’s exact
test, whereas continuous variables were compared
using Student’s t-test or Mann-Whitney U test. All
tests were two sided and utilized an alpha of 0.05.

Univariate logistic regression analysis was per-
formed utilizing the included variables. Odds ratios
and 95% confidence intervals were calculated. All
values were two tailed in this analysis and p <0.05
was considered to be statistically significant. The
analysis was performed employing SPSS Version
22.0 (IBM Corporation, Armonk, New York, NY).

Results

We included a total of 58 patients subjected to TG
in our sample. No patients were excluded due to lack
of available data after our review. All included patients
were analyzed.

A total of 18 patients (31.03%) fulfilled our definition
of EJAL during their post operatory period. All patients
were diagnosed within 1 week of their operation and
were still hospitalized when the EJAL was identified.
Ten cases (55.5% of the anastomotic leaks) were clas-
sified as asymptomatic and were identified during the
post-operative period through either routine imaging
(contrast-enhanced esophagogram) requested before
starting oral intake, or imaging studies pursuing alter-
nate diagnostic suspicion.

The remaining eight patients with EJAL, were con-
sidered symptomatic and presented with fever (100%),
diffuse abdominal pain (25%), peritonitis (25%), oral
intolerance (75%), leukocytosis > 12.500 x 10%L, 75%),
elevated acute phase reactants (CRP >1.5 mg/d|,
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Table 1. Clinical and histologic variables

Table 2. Laboratory and procedure related variables

All Patients  EJAL No EJAL p<0.05 EJAL No EJAL p<0.05
(n=58) (n=18) (n =40) (n=18) (n =40)
Age (years) 615 63.8 60.5 0.21 Hemoglobin (g/dl) 12.4 (10.03-14.81) 12(9.38-14.64) 0.56
Gender Total Leukocyte count 7.5(3.6-8.5) 6.7 (6.0-13.7) 0.14
Male 22 (37.9%) 12(66.6%) 20(50%) 0.268 (cells/microL)~
Female 26. (44.8%) 6(33.3%) 20 (50%) }
Total Neutrophil count 49(2.05-6.35) 4.0(35-11.8) 0.31
Comorbidities (cells/microL)~
With 33(56.89%) 10(55.5%) 23(57.5%) 1.0
Type 2 diabetes 17(29.3%) 8 (44%) 9 (22.5%) T Lymphocyte count 19(0.78-27) 1.6(0.18-854) 0.19
Dyslipidemia 7(12%)  3(16.6%) 4 (10%) (cells/microlL)~
;'r'gssi'g’d 19(32.7%)  6(33.3%) 13(32.5%) Total Neutrophil/ 23(0.91-215) 23(0.83-148) 0.65
Lymphocyte ratio~
Hypothyroidism ~ 2(0.1%)  2(11.1%)  0(0%) ymphocyte rafio
Others 10(17.4%) 4(222%)  6(15%) Platelets (x 10°/L) 260.2 2753 0.77
Without 25(43.10%) 8(44.4%) 17 (42.5%) (126.9-393.4) (211.2-339.2)
Perioperative Serum albumin (mg/dl)  3.5(2.66-4.34)  3.9(3.38-4.44) 0.02
Chemotherapy o .
No 19 (32.7%) 6(33.3%) 13(32.5%) 0.17 Operative time (min) 268.3 2753 0.64
Neoadjuvant 11(18.9%) 6(33.3%) 5(12.5%) (223-313.6) (211.2-339.2)
Adjuvant 10 (17.24%) 1(5.55%) 9 (22.5%) .
) : Operative Blood loss 498.9 530.5 0.66
0 0 0
Perioperative 18 (31.03%) 5(27.77%) 13(32.5%) M) (258.5-739.2) (257.1-803.3)
Histologic Type .
- o o o Type of Anastomosis
Intestinal 19(32.7%) 4 (222%) 15 (37.5%) 005 Mechanic (Stapled) 16 (88.8%)  29(725%)  0.30
Diffuse 29(50%) 9 (50%) 20 (50%) Manual (Hand Sewn) 2 (11.1%) 11 (27.5%)
Mixed 10(12%) 5(27.7%) 5(12.5%)
Variables with normal distribution were expressed as means+STD. Non-normal variables
Presence of Signet (~) were expressed as median+ranges.
ring cells
With 35(60.3%) 9(50%) 26(65%) 0.385
Without 23(39.6%) 9(50%) 14 (35%)

100%), or intestinal content on the perianastomotic
drain (50%).

The mean age of our patients was 61.5 years with
no statistically significant difference found between
groups. In the initial comparative analysis, we found
no significant difference in the clinical variables gen-
der, comorbidities, perioperative chemotherapy, and
presence of signet ring cells in histology. With the
variable histologic type reaching p = 0.5 (Table 1).

Variables related to the surgical procedure and lab-
oratory values were similar between groups with ex-
ception of serum albumin levels, which were
significantly lower in the EJAL group (mean 3.9 mg/dI
vs. 3.5 mg/dl p = 0.02) (Table 2).

On univariate analysis (Table 3), patients were more
likely to develop EJAL if they presented diffuse gastric
adenocarcinoma, according to the post-operative pa-
thology report. The rest of the variables included in
the analysis did not presented a significant associa-
tion with the development of EJAL in our sample.

Mean hospital stay was 29.5 days in the EJAL group
and 12 days in the control. The mean overall survival
in our entire sample was 26.97 months with no differ-
ence between groups.

Regarding treatment of the symptomatic EJAL, six
patients required percutaneous drainage of fluid col-
lections (10.3%). Four patients with symptomatic EJAL
(6.8%) required an endoscopic intervention, involving
application of fibrin glue in three patients and endo-
scopic clip in one patient. Two patients (3.4%) were
treated with a primary operative intervention due to
sepsis. Both were approached through laparotomy
and were subjected to remodeling of the EJ and
closed drain placement. One of such patients died in
the post operatory period secondary to severe sepsis
and multiorgan failure. The rest of the EJAL identified
were treated conservatively.

Discussion

This study aimed to identify the incidence of EJAL
after gastric cancer surgery, as well as risk factors
that were associated with their development in west-
ern population.
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Table 3. Univariate logistic regression analysis of factors

associated with EJAL

Risk Factor for EJAL Unadjusted OR  p < 0.05
(95% Cl)

Gender 0.50 (0.15-1.59) 0.241
Comorbidities 0.92 (0.30-2.83) 0.89
(+) Signet ring cells 0.53(0.17-1.66) 0.28
Manual anastomosis vs. Mechanic 3.03(0.59-15.41) 0.18
Chemotherapy 0.28 (0.02-2.90) 0.29
Histologic type

Diffuse/Intestinal 9.32 (1.29-67.64) 0.02

Mixed/Intestinal 5.55(0.90-34.24) 0.06
Hemoglobin (g/dl) 0.93 (1.29-67.64) 0.56
Leukocyte count (cells/microL) 1.13(0.94-1.37) 0.17
Total Neutrophil count (cells/microlL) 1.18 (0.9-1.37) 0.23
T. Lymphocyte count (cells/microL) 1.15(0.91-1.46) 0.21
Total Neutrophil/Lymphocyte ratio 1.05 (0.89-1.23) 0.55
Platelets (x 10%L) 0.99 (0.99-1.004) 0.76
Serum albumin (mg/dl) 0.82(0.72-1.37) 0.07
Operative time (min) 0.99 (0.98-1.008) 0.67
Operative Blood loss (MI) 1(0.99-1.002) 0.66

We realized that there is a very limited amount of
research papers studying this complication in the con-
text of gastric cancer, and that most of the studies are
based on retrospective data, and focused mainly on
Asian population™". This is concerning because of
the well-known differences in the perioperative ap-
proach paradigms and patient characteristics between
western and eastern institutions'®. The prevalence of
EJAL following open gastrectomy for gastric cancer
has been reported to range from 2.1 to 14.6%"'7, with
mortality associated with EJAL ranging from 0 to
50%"8. The differences in the literature may be ex-
plained by variations in study design, study cohort
size, country, and study periods'™. The EJAL incidence
and mortality tend to be lower in Asian countries (in-
cluding Japan) than in Western countries. The inci-
dence of EJAL following open TG was 4.4% in a
prospective cohort study from a Japanese nationwide
registry?, whereas the incidence ranged from 4 to
26% in phase Ill studies conducted in Western coun-
tries?"22, This difference may be attributed to the high-
er incidence of cardiopulmonary comorbities and
intra-abdominal complications in patients with gastric

cancer from Western countries as well as the higher
incidence of gastric cancer in Asian patients®*?.

Identification of the risk factors of EJAL helps to
decrease its incidence. The reported risk factors in-
clude patient and tumor characteristics and intraop-
erative factors. The impact of a challenging
anastomosis on the occurrence of EJAL indicates that
prevention is crucial to reduce this complication. Migi-
ta et al.® found that blood loss was significantly great-
er in gastrectomy with a complicated anastomosis
(783 vs. 423 g, p < 0.05). Furthermore, gastrectomy
with anastomotic complications tended to have a lon-
ger median duration of operation in comparison to that
without it (351 vs. 290 min, p = 0.0682). These results
indicate that more complicated gastrectomy is associ-
ated with higher incidence of the anastomotic compli-
cations. In our study, variables related to the surgical
procedure were similar between groups.

On the other hand, anemia and malnutrition may
result in insufficient blood and energy supplies to the
anastomosis, which might affect the healing of the
anastomosis and reduce the levels of inflammatory
cells, inflammatory factors, and administered antibiot-
ics, thereby increasing the risks of infection and of
anastomotic leakage®%. In our series, we demon-
strated significantly lower albumin levels in patients
who present EJAL, which is widely known as a predic-
tor of EJAL, but has merely been described in this
specific context?*®, Furthermore, to the best of our
knowledge, no previous study had determined diffuse
histologic type to be related to EJAL; this could relate
to a more increased local inflammatory reaction elic-
ited by this aggressive type of neoplasm but again,
more studies are needed to better understand this
concept on a molecular basis.

Furthermore, we are aware that our series demon-
strate a higher incidence of EJAL than other contem-
porary literature. However, we believe that this is due
to the marked heterogeneity in the diagnostic ap-
proach and definition of EJAL. Most studies include
only clinically significant EJAL and exclude perianas-
tomotic fluid collections from their operative definition
and thus describe higher rates of invasive
interventions.

In comparison most of our EJAL were subclinical.
The percentage of patients which required an inter-
vention (either endoscopic or surgical) was 13.7%,
which is similar to that reported in other series®32, We
still decided to include all the patients with any evi-
dence of contrast extravasation either clinical or sub-
clinical for the comparison as even asymptomatic
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Figure 1. Contrast-enhanced esophagogram performed 4 days after
total gastrectomy showing evidence of EJAL (yellow circle).

leaks resulted in a deviation from the conventional
post operatory management in our institution either
because of increased hospital stay, medication regime
and serial follow-up studies and allocation of
resources.

Concerning the diagnostic approach of EJAL, some
authors have proposed the performance of contrast-
enhanced esophagogram previous to start oral feed-
ings in their patients®*** (Fig. 1).

However, further evidence has demonstrated that
this practice has a low diagnostic yield and should not
be done on a regular basis®®. On a study performed
in our center, routine contrast enhanced esophago-
gram revealed to have a sensitivity of 86%, specificity
100%, positive predictive value 100%, and negative
predictive value of 86% for detection of EJAL®.

In our institution, perioperative practices have evolved
through the years, showing a tendency to perform more
imaging studies to our patients, attempting to identify
complications earlier and improve prognosis.

As described earlier, all our patients received mul-
tidisciplinary expert care but still, the criteria to subject
the patients to post operatory imaging for different
reasons, varied depending on the physician in charge;
this variable criteria for the performance of imaging
studies it is the main limitation of this retrospective
review, in conjunction with its limited power.

Regarding the treatment of patients with EJAL, we
usually perform a step up approach depending on the
clinical presentation; our approach starts with nothing
per mouth, naso-jejunal tube placement, intravenous
hydration, early nutritional support, analgesia and an-
tibiotics, followed by multidisciplinary consensus for
the most appropriate invasive intervention which usu-
ally includes percutaneous treatment, endoscopic
placement of sealants, clips or stents and surgical
remodeling of the EJ, which is usually reserved for
patients with large dehiscence of the anastomosis.
This approach is similar to other current practices
described in the literature.

Conclusions

EJAL is among the most feared complications after
gastric cancer surgery; they entail an uncertain prog-
nosis and relate with increased morbidity and mortal-
ity. Our retrospective analysis identified some factors
that may be associated with the development of
EJAL after gastric cancer surgery. High suspicion
and prompt identification of this complication are es-
sential to improve postoperative outcomes in this

group.
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Resumen

Objetivo: Determinar la sensibilidad y la especificidad del indice neutrdfilo/linfocito (INL) en pacientes pedidtricos con apen-
dicitis aguda complicada. Método: Estudio transversal, observacional, descriptivo y retrospectivo. Se seleccionaron pacientes
de 4 a 16 afios con diagndstico de apendicitis aguda a quienes se realizo apendicectomia de enero 2017 a diciembre 2019.
Se calculd el INL de cada paciente. Para analizar las variables se utilizo la prueba de Mann-Whitney y se valoraron la sensi-
bilidad y la especificidad del INL. Resultados: Se estudiaron 245 pacientes, 81 con apendicitis simple y 144 con apendicitis
complicada. Se realizaron 27 apendicectomias laparoscdpicas. El INL tuvo una media de 10.48 en la apendicitis simple y de
13.03 en la complicada (p = 0.02). Con un drea bajo la curva de 0.622 se estimé un punto de corte para el INL de 8.2 en los
pacientes con apendicitis complicada. Conclusiones: E/ INL ha sido poco estudiado en pacientes pediatricos con apendicitis
aguda. En el presente estudio, el INL resultd con valor significativo en los casos de apendicitis aguda complicada en pacien-
tes pedidtricos, con sensibilidad intermedia y especificidad relativamente baja.

Palabras clave: indice neutrdfilo/linfocito. Apendicitis. Nifios. Apendicectomia.

Abstract

Objective: Establish the sensibility and specificity of the neutrophil-lymphocyte rate (NLR) in pediatric patients with acute
complicated appendicitis. Method: Transversal, observational, descriptive, and retrospective study of pediatric patients between
4 to 16 years old with diagnosis of acute appendicitis, who had appendectomy, from December 2017 to January 2019. We
calculated the NLR in every patient. To analyze the variables, we used the test of Mann-Whitney and we value the sensibility
and specificity of the NLR. Results: There were 245 patients, 81 with simple appendicitis and 144 with complicated appendi-
citis. Just 27 of them were laparoscopic appendectomy. The NLR had a media of 10.48 in simple appendicitis, and 13.03 in
complicated ones, with a p value of 0.02. the area under the curve was 0.622. There was a rate of 8.2 in complicated ap-
pendicitis to the NLR. Conclusions: The NLR has been poorly studied in pediatric patients with acute appendicitis. In this
study the NLR had a significant value in the patients with acute complicated appendicitis, with medium sensibility and a rela-
tively low specificity.

Keywords: Neutrophil-lymphocyte rate. Acute appendicitis. Children. Appendectomy.
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|ntroducci6n

La apendicitis aguda es la emergencia quirdrgica
mas frecuente en la infancia'. En la mayoria de los
casos su diagndstico depende de la clinica del pa-
ciente, pero en los pacientes pediatricos es dificil
distinguir la apendicitis de otros padecimientos. Solo
del 10 al 36% de los pacientes pediatricos presenta-
ran la sintomatologia clasica de un cuadro apendicu-
lar, a diferencia de los adultos, que la presentan en
un 60-70%2%. De aqui la importancia del uso de au-
xiliares diagndsticos para un tratamiento oportuno.

Se ha reportado el indice de neutrofilos/linfocitos
(INL) como un complemento util en la prediccién de
la gravedad de la apendicitis, las complicaciones po-
soperatorias y la duracion de la estancia. Es un mar-
cador de inflamacidn, que resulta de dividir la cifra
absoluta de neutrofilos entre la cifra absoluta de lin-
focitos. El INL puede ser util como diagndstico y pro-
nostico en diversas patologias inflamatorias*. Algunas
publicaciones informan que el INL se relaciona con la
infeccion bacteriana grave y con la respuesta inflama-
toria sistémicaS. Hay escasos estudios en poblacién
pediatrica que analizan la utilidad del INL en el diag-
nodstico de apendicitis aguda®.

La apendicitis aguda constituye la primera causa de
abdomen agudo quirdrgico en la edad pediatrica. De-
tectar oportunamente un cuadro apendicular lleva a
la disminucién de numerosas complicaciones, como
infeccion del sitio quirdrgico, perforacion apendicular,
absceso apendicular, peritonitis generalizada, adhe-
rencias y sepsis; ademas, disminuye la mortalidad y
la estancia hospitalaria, y por tanto evita altos costos
hospitalarios.

El objetivo principal de este estudio fue determinar
la sensibilidad y la especificidad del INL en pacientes
pediatricos con apendicitis aguda complicada.

Método

Se realizd6 un estudio transversal, observacional,
descriptivo y retrospectivo. Se recolectaron los datos
de los pacientes pediatricos operados de apendicec-
tomia de enero de 2017 a diciembre de 2019. Se in-
cluyeron los expedientes clinicos de pacientes entre
4 y 16 afos tratados en el Hospital General Zona Sur
de Puebla Eduardo Vazquez Navarro con diagndstico
principal de apendicitis aguda. Se excluyeron expe-
dientes clinicos incompletos, pacientes con interven-
ciéon quirdrgica en otra unidad y pacientes con

apendicectomia profilactica. Se eliminaron los expe-
dientes clinicos de los pacientes operados de apen-
dicectomia que en el posoperatorio fueron trasladados
a otra unidad.

Se registraron las siguientes variables: edad, sexo,
cuenta de leucocitos, cifra absoluta de neutrdfilos,
cifra absoluta de linfocitos, INL, abordaje quirdrgico
para la apendicectomia, tipo de apendicitis y dias de
estancia hospitalaria. Se tomé como referencia la
biometria hematica al ingreso del paciente y se cal-
culd el INL dividiendo la cifra absoluta de neutrdfilos
entre la cifra absoluta de linfocitos en cada
paciente.

La apendicitis no complicada es aquella que no
tiene datos de perforacion. Se consideraron compli-
cadas aquellas apendicitis agudas perforadas, con o
sin absceso localizado, o con peritonitis purulenta.

La muestra fue convencional, siendo el nimero de
casos que se presentaron en esta unidad hospitalaria
durante el periodo de estudio.

Se elaboré una hoja de recoleccién de datos, la
informacién se concentré en el software Microsoft
Excel version 2013 y los datos se analizaron con el
software IBM SPSS Statistic, version 25.

En el andlisis estadistico, las variables continuas se
expresaron como media y desviacion estandar. Para
las variables continuas distribuidas normalmente se
utilizé la prueba t de Student de muestras indepen-
dientes, y para analizar los datos continuos no distri-
buidos normalmente se utilizd la prueba de
Mann-Whitney. La significancia estadistica se esta-
bleci6 en p < 0.05.

La sensibilidad y la especificidad para el diagnosti-
co de apendicitis aguda complicada se determinaron
mediante curvas ROC (Receiver Operating Characte-
ristic). También se calcul6 el punto de corte de maxi-
ma precision diagnostica para cada parametro
analitico mediante el indice de Youden.

Este estudio fue aprobado por el comité de ética de
investigacion del Hospital General Eduardo Vazquez
Navarro.

Resultados

Se analizaron 295 expedientes clinicos de pacien-
tes pediatricos con diagndstico de apendicitis aguda
y se excluyeron 70 por datos incompletos, resultando
una muestra de 225 expedientes clinicos: 81 con
diagndstico transoperatorio de apendicitis aguda sim-
ple y 144 con diagnéstico de apendicitis aguda com-
plicada (Fig. 1). De los expedientes clinicos de
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Enero 2017 a diciembre
de 2019

}

295 expedientes con
diagnéstico de
apendicitis aguda

I

225 pacientes incluidos

70 pacientes se
excluyeron

Ninguno se eliminé

T

Apendicitis aguda
simple n = 81

Apendicitis aguda
complicada n =144

Figura 1. Diagrama de flujo de los pacientes incluidos en el estudio.

Tabla 1. Variables analiticas estudiadas

Apendicitis simple (n = 81)

Apendicitis complicada (n = 144)

Variable Media DE Rango Media DE Rango p
Leucocitos 14636 5406 1344-1583 16886 5117 1604-1772 0.02*
Neutrdfilos 12066 5010 1095-1317 14118 4.604 1336-1487 0.02*
Linfocitos 1638 863 1447-1829 1442 818 1307-1577 0.062f
Bandas 2.23 2.55 1.67-2.80 3.77 4.11 3.09-4.45 0.07f
Estancia hospitalaria 2.36 1.34 2.06-2.66 4.31 2.25 3.94-4.68 of

DE: desviacion estandar.
*Prueba t de Student para muestras independientes.
Prueba U de Mann-Whitney.

pacientes con apendicitis aguda simple, 51 fueron de
sexo masculino y 30 de sexo femenino, con una edad
promedio de 11 afios (desviacion estandar [DE]: + 3).
De los expedientes de pacientes con apendicitis agu-
da complicada, 94 fueron de sexo masculino y 50 de
sexo femenino, con una edad promedio de 10 afos
(DE: = 4).

En cuanto al abordaje quirdrgico de la apendicec-
tomia, la técnica fue abierta en 198 pacientes (71 con
apendicitis aguda simple y 127 con apendicitis aguda
complicada) y laparoscépica en 27 pacientes (10 con
apendicitis aguda simple y 17 con apendicitis aguda
complicada).

En los pacientes con apendicitis simple, el INL resulté
con una media de 10.48 (DE: + 8.4) y un rango de 8.6-
12.36, mientras que en los pacientes con apendicitis

complicada la media fue de 13.03 (DE: = 10.24) y el
rango fue de 11.34-14.72 (p = 0.02). Enlatabla 1 se mues-
tran las otras variables estudiadas.

El INL en los pacientes con apendicitis complicada
tuvo un area bajo la curva (AUC) de 0.622 y un inter-
valo de confianza del 95% (IC95%) de 0.542-0.702,
considerandose su punto de corte en 8,2, con una
sensibilidad del 70% y una especificidad del 46%
(p = 0.02). Para los neutréfilos se encontré un AUC
de 0.621 (IC95%: 0.545-0.697), con un punto de corte
de 17.390, con una sensibilidad del 25% y una espe-
cificidad del 99% (p = 0.03). Para los leucocitos se
obtuvo un AUC de 0.12 (IC95%: 0.536-0.688), con un
punto de corte de 19.785, con una sensibilidad del
27% y una especificidad del 99% (p = 0.05) (Tabla 2

y Fig. 2).
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Tabla 2. Area bajo la curva ROC para el diagnéstico de apendicitis complicada

Apendicitis complicada AUC 1C95% Punto de corte Sensibilidad (%) Especificidad (%) p
indice neutréfilo-linfocito 0.622 0.542-0.702 8.2 70 46 0.02
Neutréfilos 0.621 0.545-0.697 17.390 25 99 0.03
Leucocitos 0.12 0.536-0.688 19.785 27 99 0.05
AUC: é&rea bajo la curva; IC95%: intervalo de confianza del 95%
1.0 =t 7
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Figura 2. Curva ROC para el diagndstico de apendicitis aguda complica.

Discusion

El INL es un marcador de inflamacién sistémica que
puede ser adecuado para pronosticar la gravedad de
las enfermedades cardiovasculares, oncoldgicas e in-
fecciosas. Este indice también es valioso al momento
del diagndstico de apendicitis aguda.

El objetivo fue alcanzado al determinar la sensibili-
dad y la especificidad del INL en pacientes pediatri-
cos con apendicitis aguda complicada. De nuestra
muestra, mas del 50% de los pacientes presentaron
este diagnostico y es importante destacar que su INL
tuvo un punto de corte alto y con sensibilidad diag-
ndstica intermedia.

Hay informes de que el INL es un marcador prome-
tedor que puede predecir tanto el diagndstico como
la gravedad de la apendicitis, con sensibilidad y es-
pecificidad aceptables, lo que potencialmente facilita
la toma de decisiones, al tener pacientes pediatricos
con el diagndstico de apendicitis aguda, dandoles

prioridad para realizar su tratamiento quirdrgico de
emergencia’.

Yazici et al.® publicaron un estudio con 240 pacien-
tes con edades de 3 a 16 afios, que dividieron en dos
grupos: el primero, 183 pacientes con diagndstico de
apendicitis aguda, y el segundo, 57 pacientes con
dolor abdominal no especifico. Encontraron un INL de
3.5 como punto de corte para los pacientes con apen-
dicitis aguda, con una especificidad del 88% y una
sensibilidad del 90%. En este estudio no se analizd
la asociacién con apendicitis complicada.

Tuncer et al.® reportaron en su estudio la gran utili-
dad del INL para diferenciar a pacientes pediatricos
con apendicitis aguda de pacientes con fiebre medi-
terranea familiar o con linfadenitis mesentérica. Sin
embargo, tampoco asocian especificamente las apen-
dicitis complicadas.

Yilmaz et al." informaron datos similares en un es-
tudio descriptivo y retrospectivo, en pacientes meno-
res de 18 afos, con una edad promedio de 11.35
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anos, que investigaron en dos grupos: uno de 628
pacientes con apendicitis aguda y tratados con apen-
dicectomia, y otro con otras patologias abdominales.
En el primer grupo, los resultados del AUC fueron de
0.694 para el INL, con un valor de corte de 3.5, con
una sensibilidad del 84.2% y una especificidad del
56.7% (p = 0.008). También evaluaron el INL como
predictor en el diagndstico de apendicitis aguda en
poblacién pediatrica.

Delgado et al.® evaluaron los parametros analiticos
de la biometria hematica en nifios entre 5y 16 afios
con diagndstico de peritonitis secundaria a apendicitis
aguda complicada, y encontraron al INL con un AUC
de 0.783, un punto de corte de 8.3, una sensibilidad
del 75% y una especificidad del 72.2%. El INL no
tiene valores fijos, sino que dependen de la patologia
en estudio y la evolucidn clinica del paciente, y por lo
tanto modifican la sensibilidad y la especificidad, en-
contrandose este valor mas elevado en pacientes con
apendicitis aguda complicada.

Nazik et al." realizaron un estudio en el que valo-
raron la relaciéon entre apendicitis y distintos marca-
dores, uno de ellos el INL. Incluyeron 63 pacientes
pediatricos: 30 con apendicitis y 33 controles. Repor-
taron que el grupo de pacientes con apendicitis obtu-
vo un INL significativamente mayor que los pacientes
sanos.

Godinez et al.’ publicaron un estudio retrospectivo
en pacientes adultos jévenes, con una edad promedio
de 36.4 anos, en el que compararon el INL con otros
biomarcadores, asi como con escalas de gravedad.
Se determind la gravedad de la patologia relacionada
con apendicitis aguda complicada, con un punto de
corte del INL de 12, relacionado con peritonitis gene-
ralizada y apendicitis perforada, con una sensibilidad
del 86%, una especificidad del 68% y un AUC de
0.756 (p = 0.023). Este estudio concluye que el INL
puede emplearse para identificar aquellos pacientes
con mayor riesgo de complicaciones y, por lo tanto,
los casos que requieren una vigilancia posoperatoria
mas estrecha.

Ozaydin et al.”? sefialan que el INL es un marcador
relativamente nuevo que se asocia con una escasa
supervivencia en muchas enfermedades. Los autores
evaluaron a 154 pacientes entre 18 y 65 afios (media:
34,2 afios) en dos grupos: con apendicitis aguda com-
plicada y con apendicitis no complicada. Obtuvieron
en el primer grupo un AUC del INL de 0.856, con un
valor de corte de 7.3, una sensibilidad del 75.8% y
una especificidad del 81.8%. Por otro lado, Celik et
al.”® analizaron pacientes pediatricos en dos grupos,

con apendicitis aguda complicada y no complicada, y
obtuvieron un AUC de 0.717, una sensibilidad del
61.1% y una especificidad del 73.2% para diferenciar
las apendicitis complicadas.

Los resultados de los estudios previamente mencio-
nados son similares a los obtenidos en el nuestro; sin
embargo, la mayoria no han evaluado pacientes pe-
diatricos con apendicitis aguda complicada y en Mé-
xico no encontramos estudios realizados en poblacién
pediatrica. Invitamos a otros investigadores a realizar
mas estudios relacionados con este enfoque para
incrementar la evidencia, y proponemos que se apli-
que en la practica clinica.

Conclusiones

En algunos casos no es suficiente la clinica del pa-
ciente para establecer el diagndstico de apendicitis y
es necesario recurrir a otras herramientas diagndsti-
cas. En el presente estudio, el INL resulté con valor
significativo en los casos de apendicitis aguda com-
plicada en pacientes pediatricos, con sensibilidad in-
termedia y especificidad relativamente baja. Aplicar
este indice en la practica clinica puede apoyar tem-
pranamente el diagndstico en pacientes con apendici-
tis y proporcionar el tratamiento quirdrgico oportuno.

Proponemos que el punto de corte obtenido para el INL
sea tomado en consideracion, pues aunado a una alta
sospecha clinica de apendicitis aguda puede ayudar a
reducir exploraciones quirdrgicas con apendicitis negati-
vas, dias de estancia intrahospitalaria y complicaciones
en pacientes pediatricos con cuadro apendicular.
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Precision de la calculadora de riesgo quirurgico ACS NSQIP
para predecir morbilidad y mortalidad en pacientes mexicanos

Accuracy of the ACS NSQIP surgical risk calculator to predict morbidity and mortality in
Mexican patients
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Resumen

Antecedentes: E/ American College of Surgeons (ACS) desarrolld la calculadora de riesgo quirdrgico ACS NSQIP que predice
los resultados de las cirugias electivas y de urgencia. Dicha herramienta ha sido (til para mejorar las cifras de morbilidad y
mortalidad en hospitales de los Estados Unidos y Canada. Objetivo: Evaluar la utilidad de la calculadora de riesgo ACS NSQIP
para predecir complicaciones posquirdrgicas en pacientes mexicanos. Método: Estudio prospectivo, observacional y analitico.
Se registraron los pacientes sometidos a cirugia abdominal, se capturaron 21 variables preoperatorias y se ingresaron en la
calculadora. Se vigilaron hasta cumplir 30 dias de posoperatorio y se identificaron 14 tipos de complicaciones posoperatorias.
Resultados: Se registraron 109 pacientes y se hizo una comparacion entre las probabilidades de complicaciones calculadas
y observadas, obteniendo una buena correlacion en las complicaciones de paro cardiaco, infeccion de sitio quirdrgico, reinter-
vencion quirdrgica, sepsis y mortalidad (p < 0.05). Conclusiones: La calculadora de riesgo ACS NSQIP es dtil en la poblacion
mexicana, ya que el puntaje obtenido predice la mayoria de las complicaciones posoperatorias, incluida la mortalidad. EI uso
de esta herramienta ofrece una oportunidad para mejorar la toma de decisiones en la atencion del paciente quirdrgico.

Palabras clave: Morbilidad. Mortalidad. México.

Abstract

Background: American College of Surgeons (ACS) developed the ACS NSQIP surgical risk calculator that predicts the results
of elective and emergency surgical procedures. This tool has been useful improving the morbidity and mortality in hospitals in
the United States and Canada. Objective: To evaluate the usefulness of the ACS NSQIP risk calculator for predicting post-
operative complications in Mexican population. Method: Prospective, observational, analytical study. Patients undergoing
abdominal surgery were recorded, 21 preoperative variables were captured and entered into the calculator. They were followed
up to 30 days postoperatively, identifying 14 types of postoperative complications. Results: 109 patients were registered.
A comparison was made between the calculated and observed complications, obtaining a good correlation in the complications
of cardiac arrest, surgical site infection, reoperation, sepsis and mortality (p < 0.05). Conclusions: ACS NSQIP risk calculator
is useful in the Mexican population, since the score obtained predicts most postoperative complications including mortality.
The use of this tool offers an opportunity to improve decision-making in the care of the surgical patient.
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|ntroducci6n

El American College of Surgeons (ACS) desarrolla
desde el afio 2005 el National Surgical Quality Impro-
vement Program (NSQIP). Este programa recolect6
informacién de alta calidad que incluia factores de
riesgo preoperatorio y complicaciones posoperatorias
de 1,414,006 pacientes provenientes de 393 hospita-
les pertenecientes al NSQIP'2. La informacion fue
utilizada por el ACS para desarrollar la calculadora de
riesgo quirdrgico ACS NSQIP (http:/riskcalculator.
facs.org)?. La calculadora universal utiliza 21 variables
predictoras (demogréaficas y comorbilidad) y el proce-
dimiento planeado, e informa sobre ocho resultados
posoperatorios a 30 dias?. Cabe mencionar que esta
herramienta se encuentra en constante mejora, sien-
do calibrada y actualizada con frecuencia para ofrecer
resultados mas precisos y confiables?3.

Algunos estudios han comprobado que la precision
de la calculadora ACS NSQIP en cirugia electiva es
bastante buena*’; sin embargo, la precision en cirugia
de urgencia no ha sido ampliamente evaluada. En este
escenario de urgencias, algunas series demuestran una
adecuada precision de la herramienta®®, pero otros es-
tudios reportan cifras subestimadas de morbilidad y
mortalidad'®'®. Existen pocos estudios sobre la efectivi-
dad de la calculadora ACS NSQIP en cirugia tanto elec-
tiva como de urgencia en la poblacién mexicana™.

El objetivo de este estudio es evaluar la utilidad de
la calculadora de riesgo para predecir complicaciones
posquirdrgicas en pacientes operados en el escenario
de urgencia por el servicio de cirugia general.

Método
Tipo de estudio

Se realizd un estudio prospectivo, observacional,
analitico y unicéntrico.

Poblacion y muestra

Se registraron los datos de los pacientes sometidos
a cirugia abdominal de urgencia por el servicio de
patologia quirirgica aguda de cirugia general del
Hospital General de México, de mayo a julio de 2019,
y se vigild la evolucidn clinica hasta cumplir 30 dias
de posoperatorio. Se obtuvo una muestra por conve-
niencia no probabilistica con los pacientes atendidos,
mismos que se registraron en la base de datos de la

clinica como poblacién de estudio. Se excluyeron pa-
cientes sometidos a cirugia electiva, aquellos en los
que no se completd el periodo de vigilancia de 30 dias
de posoperatorio, los sometidos a cirugia por otro
servicio quirdrgico y los que no quisieron formar parte
del protocolo de estudio.

Procedimiento y analisis estadistico

Se utilizé la calculadora de riesgo quirdrgico ACS
NSQIP, que se encuentra disponible en internet (http://
riskcalculator.facs.org/RiskCalculator/index.jsp). Di-
cha calculadora se utilizé para predecir las probabili-
dades de complicaciones posoperatorias, y se
registraron el porcentaje de probabilidad y la estancia
hospitalaria calculada. Se emplearon estadisticos
descriptivos para la presentacion de los datos anali-
zados. Las variables ordinales se presentaron como
media, mediana, rangos y varianzas, en tablas de
contingencia, y para la comparacion entre grupos se
presentaron en graficos de cajas. En cuanto a las
variables cuantitativas, se utilizaron medias, desvia-
ciones estandar y prueba de varianzas empleando la
prueba de Levene. Se dividieron los grupos de acuer-
do con los resultados obtenidos: los que no presen-
taron la complicacién y los que si la presentaron. Se
compararon ambas poblaciones mediante la prueba t
de Student y posteriormente se realiz6 la prueba de
hipétesis utilizando la prueba no paramétrica de
muestras independientes U de Mann-Whitney en to-
dos los resultados posoperatorios posibles. Se consi-
der6 un valor de p < 0.05 como criterio para rechazar
la hipétesis nula de diferencias entre grupos.

Aspectos éticos y de bioseguridad

El protocolo fue aprobado por el comité de ética del
Hospital General de México, en mayo de 2019, con la
clave de registro DI/19/305/03/033. La informacion re-
colectada se utilizd exclusivamente para fines acadé-
micos y de investigacion. La informacion se manej6 de
tal forma que se garantizaron la proteccion de los de-
rechos individuales y la confidencialidad. Se solicitd la
firma del consentimiento informado a todos los pacien-
tes para la inclusién dentro del protocolo de estudio.

Resultados

Del periodo comprendido de mayo a julio de 2019 se
logré integrar una muestra de 109 pacientes operados
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por el servicio de cirugia general que cumplian los cri-
terios de inclusién. En la tabla 1 se resumen los datos
demograficos de la poblacion de estudio, asi como las
variables clinicas preoperatorias predictoras que son
utilizadas por la calculadora ACS NSQIP para predecir
el riesgo quirdrgico para morbilidad y mortalidad.

Resultados posoperatorios

Una vez realizadas la valoracion preoperatoria y la
prediccion de riesgos, se sometié a los pacientes a
los procedimientos quirurgicos, siendo la apendicec-
tomia el procedimiento mas frecuente, con 53 (48.7%)
intervenciones, de las cuales 38 (34.9%) fueron abier-
tas y 15 (13.8%) laparoscopicas. El resto de los pro-
cedimientos fueron 26 (23.9%) laparotomias
exploradoras, 16 (14.7%) colecistectomias laparosco-
picas y 4 (3.7%) colecistectomias abiertas, 4 (3.7%)
plastias femorales, 4 (3.7%) plastias inguinales y
2 (2.7%) plastias de pared.

Los diagnosticos posoperatorios se muestran en la
tabla 2.

Frecuencia de complicaciones

Las complicaciones posoperatorias observadas se
detallan en la tabla 3. Es necesario mencionar que
ningun paciente presentdé tromboembolia venosa o
pulmonar ni evento vascular cerebral posquirlrgico.

Comparacion de resultados

Se realiz6 la comparacion entre los resultados cal-
culados y los observados en las variables de morbi-
lidad y mortalidad de los pacientes operados durante
el periodo de estudio. En la tabla 4 se muestra un
resumen del andlisis multivariado de los resultados
calculados y observados, asi como la comparacion
mediante la prueba de hipdtesis mediante el test U
de Mann-Whitney. Las variables de complicaciones
graves, total de complicaciones, paro cardiorrespira-
torio, infeccion de sitio quirdrgico, reintervencion qui-
rurgica no programada, sepsis posoperatoria y
mortalidad obtuvieron un valor de p < 0.05, por lo que
consideramos que la calculadora de riesgo estimo
adecuadamente los pacientes con probabilidad de
tener dichas complicaciones. En contraste, con las
variables de neumonia, infeccion de vias urinarias y
reingreso hospitalario no fue precisa para determinar

Tabla 1. Datos demograficos y variables clinicas preoperatorias

Frecuencia  Porcentaje (%)
(n=109)
Edad media, afios 43 (18-88)
Sexo
Masculino 57 52
Femenino 52 48
indice de masa corporal
Normal 46 422
Sobrepeso 40 36.7
Obesidad 23 21.1
Estatus funcional
Independiente 100 91.7
Parcialmente dependiente 7 6.4
Totalmente dependiente 2 1.8
Clasificacion ASA
1 17 15.6
2 57 52.3
3 31 28.4
4 3 2.8
5 1 0.9
Uso de esteroides
No 109 100
Ascitis
No 109 100
Sepsis preoperatoria
No 39 35.8
SIRS 25 22.9
Sepsis 44 40.4
Choque séptico 1 0.9
Ventilacién mecanica
preoperatoria
No 108 99.1
Si 1 0.9
Cancer diseminado
No 107 98.2
Si 2 1.8
Historia de EPOC grave
No 109 100
Diabetes
No 98 89.9
Tratamiento oral 6 55
Insulina 5 4.6
Hipertension arterial sistémica
No 93 85.3
Si 16 14.7
Insuficiencia cardiaca
preoperatoria
No 108 99.1
Si 1 0.9
Disnea preoperatoria
No 109 100
(continua)
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Tabla 1. Datos demograficos y variables clinicas preoperatorias
(continuacion)

Frecuencia Porcentaje (%)
(n=109)

Paciente fumador

No 91 83.5

Si 18 16.5
Uso de didlisis

No 109 100
Falla renal preoperatoria

No 96 88.1

Si 13 11.9
Ajuste de cirujano

Sin ajuste 98 89.9

Riesgo alto de 10 9.2

complicaciones

Riesgo muy alto de 1 0.9

complicaciones

ASA: American Society of Anesthesiologists; EPOC: enfermedad pulmonar obstructiva
cronica; SIRS: sindrome de respuesta inflamatoria sistémica.

Tabla 2. Diagndsticos posoperatorios

Frecuencia Porcentaje

Apendicitis

No complicada 25 23

Complicada 30 27
Colecistitis aguda 20 18
Hernias

Inguinal 5 4.6

Femoral 5 4.6

Ventral 4 3.7
Cancer 4 3.7
Perforacion intestinal 3 2.8
Enfermedad diverticular complicada 2 1.8
Oclusion intestinal por adherencias 2 1.8
Enfermedad inflamatoria pélvica 2 1.8
Hernia interna 2 1.8
ileo biliar 2 1.8
Trauma penetrante 2 1.8
Laparotomia no terapéutica 1 0.9

quiénes las presentarian, obteniendo un valor de p de
0.118, 0.256 y 0.311, respectivamente. No se incluyen
la tromboembolia venosa ni la lesion renal aguda, ya
que no se cuenta con muestra suficiente para realizar
un analisis comparativo.

Tabla 3. Frecuencia de complicaciones observadas

Frecuencia Porcentaje

(n=109)
Mortalidad 5 4.5
Neumonia 3 2.75
Paro cardiorrespiratorio 3 2.75
Infeccién de sitio quirtrgico
Superficial 5 46
Profunda 2 18
Organo-espacio 9 8.3
Infeccién de vias urinarias 5 4.59
Falla renal posoperatoria 1 1.05
Reintervencion quirdrgica no programada 9 8.26
Sepsis posoperatoria 11 10
Readmision hospitalaria 3 2.75
Dehiscencia de herida quirdrgica 3 2.75

Mediante la calculadora de riesgo ACS NSQIP se
estimaron los dias de estancia hospitalaria (x: 4.87
dias) y se compararon con los dias de estancia hos-
pitalaria reales de los pacientes (x: 5.37 dias). Se
utilizé la prueba t de Student para comparar las po-

blaciones, obteniendo un valor de p < 0.001.
Discusion

En nuestro estudio se incluyeron 109 pacientes,
una muestra representativa de la poblacion general,
ya que esta conformada por un 47.7% de mujeres y
un 52.3% de hombres, con una edad promedio de
43 afos (desviacion estandar: + 18.6). El indice de
masa corporal coincide con el de la poblacién ge-
neral, siendo ligeramente menor en cuanto a los
indices de sobrepeso y obesidad, ya que obtuvimos
una prevalencia combinada del 57.8%, la cual con-
trasta con la prevalencia combinada de sobrepeso
y obesidad del 72.5% en la poblacion mexicana
adulta®.

La calculadora de riesgo ACS NSQIP es una herra-
mienta efectiva para estimar la probabilidad de compli-
caciones posoperatorias en un paciente quirdrgico
individual®s. El propdsito de este estudio fue determinar
si la calculadora es capaz de predecir complicaciones
posoperatorias en poblacion mexicana y en escenario
de urgencia. En cirugia de urgencia, el paciente tiene
un riesgo mas alto de complicaciones debido a la na-
turaleza de su enfermedad y a la incapacidad de opti-
mizar la comorbilidad'®.

Los resultados de nuestro estudio indican que el
puntaje obtenido con la calculadora ACS NSQIP
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Tabla 4. Comparaciéon de complicaciones calculadas frente a

observadas
Variables n Riesgo calculado (%) p
observadas
Media DE

Complicaciones <0.001
graves

No 90 8.48 6.92

Si 19 20.95 11.04
Cualquier <0.001
complicacion

No 85 11.05 8.18

Si 24 25.03 12.40
Neumonia 0.118
posoperatoria

No 106 2.01 2.51

Si 3 4.26 3.05
Paro 0.007
cardiorrespiratorio

No 106 1.18 2.25

Si 3 6.86 5.20
Infeccion de sitio 0.026
quirdrgico

No 93 3.40 2.31

Si 16 4.41 1.27
Infeccion de vias 0.250
urinarias

No 104 0.79 0.98

Si 5 1.32 0.97
Reingreso 0.311
hospitalario

No 106 7.44 4.44

Si 3 10.46 6.08
Reintervencion 0.003
quirdrgica no
programada

No 100 2.74 2.05

Si 9 478 1.80
Sepsis 0.011

No 98 0.49 1.15

Si 1 1.48 1.38
Mortalidad 0.002

No 104 293 6.89

Si 5 25.08 20.79

DE: desviacion estandar.

predice la mayoria de las complicaciones posopera-
torias, incluyendo paro cardiaco, infeccion de sitio
quirdrgico, reoperacion no programada, sepsis y mor-
talidad. Sin embargo, la calculadora no fue precisa
para predecir la probabilidad de neumonia, infeccion
de vias urinarias y readmisién hospitalaria, de modo
similar a lo reportado en otro estudio mexicano®. En
el caso de la tromboembolia pulmonar y la falla renal

aguda, la muestra fue insuficiente para determinar la
precision de la calculadora.

De manera global se compararon las poblaciones
que presentaron complicaciones graves y aquellas que
no lo hicieron, y mediante la prueba U de Mann-Whit-
ney se observé que la calculadora es precisa para di-
ferenciar los pacientes con complicaciones graves
(8.48% vs. 20.95%; p < 0.001) y para predecir la pre-
sentacion de cualquier complicacion, incluyendo infec-
cion de sitio quirdrgico superficial, apoyo ventilatorio y
Enfermedad Vascular Cerebral (EVC) (11.05% vs.
25.03%; p < 0.001).

La mortalidad global de nuestra poblacién fue del
4.5%, siendo un total de cinco pacientes: tres por
choque séptico debido a peritonitis secundaria que
ameritaron manejo en la unidad de cuidados intensi-
VOS, Uno que presentd broncoaspiracion con diagnds-
tico de oclusién intestinal por adherencias, y otro que
presento falla renal aguda en el posoperatorio y no
aceptd terapia de sustitucion renal (de lo contrario,
tenia posibilidad de mejoria). La calculadora fue ca-
paz de predecir mortalidad posoperatoria comparan-
do los puntajes de ambas poblaciones (2.93% vs.
25.08%; p = 0.002). Estos resultados coinciden con
lo publicado en la literatura médica internacional®®'"16,
aunque un estudio mexicano reporta una baja preci-
sion de la calculadora en la variable de mortalidad™.

En el escenario de infecciéon del sitio quirdrgico
observamos una prevalencia del 14.68%, con una
distribucion del 4.6% superficial, el 1.8% profunda y
el 8.3% de drgano-espacio. La prevalencia general de
la infeccidn de sitio quirdrgico es similar a la reporta-
da en otros estudios®®. Sin embargo, se observé una
prevalencia alta de infeccién de drgano-espacio
(8.3%) en comparacion con los otros tipos de infec-
cion, lo cual puede deberse a varios factores: nuestra
alta incidencia de apendicitis aguda complicada con
perforacion o peritonitis, el inconstante uso de anti-
biéticos de manera preoperatoria, que puede retrasar
el diagndstico y enmascarar la patologia de base, o
el incremento en las resistencias bacterianas por uso
de los mismos. Es necesario realizar mas estudios
para definir los principales factores de riesgo para la
infeccion de sitio quirdrgico en nuestro hospital. Aun-
que de manera preoperatoria la calculadora de riesgo
ACS NSQIP no permite incluir mas de un procedi-
miento quirdrgico ni considera el diagndstico de in-
greso, si pudo predecir la infeccidn de sitio quirdrgico
en nuestro estudio (3.4% vs. 4.41%; p = 0.026).

Las cirugias realizadas durante el periodo de estu-
dio fueron, por orden de frecuencia, apendicectomia,
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laparotomia y colecistectomia; estas se reportan de
manera similar en la literatura, asi como en los regis-
tros anuales de nuestro hospital®. Sin embargo, una
parte de los pacientes requirieron mas procedimien-
tos adicionales a la cirugia planeada, como reseccion
intestinal, anastomosis intestinal, formacion de esto-
mas, drenaje de colecciones y enterotomias, entre
otros. Consideramos un defecto de la calculadora que
unicamente se puede introducir un solo procedimiento
planeado (Cddigo CPT); es evidente que, si se llevan
a cabo varios procedimientos de manera simultanea,
se pueden alterar los resultados posoperatorios. Al-
gunos autores han reportado que los procedimientos
concurrentes impactan en la estimaciéon de complica-
ciones graves en la reparacion de hernia ventral®, la
cistectomia radical™ y la cirugia hepatobiliar'®. Consi-
deramos que la inclusién de mas procedimientos adi-
cionales en la calculadora de riesgo quirdrgico puede
mejorar su precision para predecir complicaciones.

En cuanto al tiempo de estancia hospitalaria, la
calculadora estimé de manera precisa los dias de
estancia hospitalaria: 4.8 dias calculados frente a 5.3
dias observados (p < 0.001. En algunos estudios se
considera que la calculadora subestima el tiempo de
estancia®%8'7, \Vélez-Pérez et al."”, en su estudio rea-
lizado en un hospital privado de la Ciudad de México,
reportan una baja precision de la calculadora para
estimar la estancia hospitalaria; sin embargo, en
nuestro estudio la calculadora fue precisa.

Limitantes del estudio

Podemos considerar que es un estudio prospectivo
de un Unico centro hospitalario de la Ciudad de Mé-
xico, por lo que nuestros resultados pueden ser dife-
rentes de los de otros hospitales mexicanos'. También
consideramos que la muestra poblacional, tanto por
su tamafo como por la obtencion por conveniencia
no probabilistica, aunque es suficiente para realizar
el estudio, limita el poder realizar inferencias sobre
todos los resultados predichos por la calculadora de
riesgo ACS NSQIP, lo cual es motivo para continuar
con nuestra investigaciéon a mayor escala.

Conclusiones

La calculadora de riesgo ACS NSQIP es util en la
poblacion mexicana, ya que el puntaje obtenido pre-
dice la mayoria de las complicaciones posoperatorias
(paro cardiaco, infeccién de sitio quirdrgico, reopera-
cién no programada, sepsis y mortalidad), y también

permite estimar los dias de estancia hospitalaria de
los pacientes operados en el escenario de urgencia.
No obstante, es necesario realizar un estudio a mayor
escala para poder definir su precision en la poblacién
mexicana.

El uso de esta herramienta ofrece una oportunidad
para mejorar la toma de decisiones en la atencién del
paciente quirdrgico, y asi mismo plantea de manera
objetiva y realista las expectativas de la cirugia y la
recuperacion del paciente. EI NSQIP ha demostrado
mejores resultados en la atencién quirdrgica, con dis-
minucion en morbilidad y mortalidad, e incluso en
gastos de atencién en salud. Consideramos que es
una buena herramienta para utilizarla en otros hospi-
tales de nuestro pais.
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ARTICULO ORIGINAL

Relacion entre la medicion por tomografia y ecografia del
diametro de la vaina del nervio optico como estimador no
invasivo de la presion intracraneal

Relationship between the measurement by tomography and ultrasound of the diameter of
the optic nerve sheath as a non-invasive estimator of intracranial pressure

Tania Rojas-Murillo* y Natael Olvera-Gonzalez
Servicio de Anestesiologia, Centro Médico Naval, Ciudad de México, México

Resumen

Objetivo: Comparar el didmetro de la vaina del nervio dptico (DVNO) medido por ultrasonografia (USG) y tomografia com-
putarizada (TC) en pacientes con diagndstico de hipertension intracraneal. Método: Estudio prospectivo, transversal, obser-
vacional y analitico. Se incluyeron 105 pacientes divididos en dos grupos: sanos (grupo control) y pacientes que presentaran
datos clinicos de hipertension intracraneal (grupo de estudio). Se midié el DVNO por USG y TC. Para comparar el DVNO
entre los pacientes se utilizd la prueba de Kruskal-Wallis, y para evaluar la correlacion entre USG y TC se utilizo la prueba
de Spearman. Un valor de p < 0.05 fue considerado estadisticamente significativo. Resultados: De los 105 pacientes, el
58.1% eran hombres y el 41.9% mujeres. El grupo de estudio incluyd 14 pacientes con traumatismo craneoencefélico (TCE),
evento vascular cerebral (EVC), neoplasia intracraneal o neuroinfeccion. La mayor mediana de DVNO por USG la tuvo el
grupo de EVC, seguido de los pacientes con TCE, neoplasia y neuroinfeccion, y la menor la tuvo el grupo control (7.5, 7.0,
6.8, 6.8 y 5.2 mm, respectivamente), siendo estas diferencias estadisticamente significativas (p < 0.001). En el andlisis de
correlacion entre USG y TC se encontrd una buena correlacion positiva estadisticamente significativa (rho = 0.893, p < 0.001).
Conclusiones: La evaluacion por USG del DVNO ha demostrado ser una prueba confiable para el diagndstico y el monito-
reo no invasivo de la hipertension intracraneal.

Palabras clave: Neuromonitoreo. Nervio dptico. Presion intracraneal.

Abstract

Objective: To compare the ONSD measured by ultrasound and tomography in patients with a diagnosis of intracranial hyper-
tension. Method: Prospective, transversal, observational, analytical study. 105 patients were included, divided into two groups:
healthy (control group) and patients presenting clinical data of intracranial hypertension (study group). ONSD was measured
by ultrasound and tomography. The Kruskal-Wallis test was used to compare the ONSD between the patients, and the Spear-
man test was used to assess the correlation between USG and CT. A value of p <0.05 was considered statistically significant.
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T. Rojas-Murillo, N. Olvera-Gonzélez: Evaluacién de la vaina del nervio éptico

Results: Of the 105 patients, 58.1% were men and 41.9% women. The study group included 14 patients with TBI, CVD, in-
tracranial neoplasia, or neuroinfection. The highest median of ONSD by Ultrasound was in the CVD group, followed by TBI,
neoplasia and neuroinfection and the lowest was in the control group (7.5, 7.0, 6.8, 6.8 and 5.2 mm respectively); these dif-
ferences being statistically significant (p < 0.001). In the correlation analysis between Ultrasound and CT, a good statistically
significant positive correlation was found (rho = 0.893, p < 0.001). Conclusions: The ultrasound evaluation of ONSD has
proven to be a reliable test for the diagnosis and non-invasive monitoring of intracranial hypertension.

Keywords: Neuromonitoring. Optic nerve. Intracranial pressure.

|ntroduccién

El uso de la ecografia se ha convertido en parte inte-
gral de la atencion critica en los Ultimos afos. Propor-
ciona una evaluacion rapida, repetible y multisistémica
para guiar el diagndstico y el tratamiento de pacientes,
sin requerir que estos sean transportados fuera de su
entorno clinico para la obtencién de imagenes'2.

En comparacion con los métodos convencionales
de neuroimagen (como la tomografia computarizada
[TC] o la resonancia magnética), la ultrasonografia
(USG) ofrece, ademas, un sistema de monitorizacion
neuroldgica continua®4. El uso combinado de multi-
ples herramientas o «monitoreo multimodal» es fre-
cuente en las &reas de atencion de pacientes en
estado critico. Su aplicacion se basa en complemen-
tar el examen neuroldgico y evaluar la progresion de
la enfermedad en pacientes cuyas caracteristicas cli-
nicas del padecimiento se ven confundidas por los
efectos de la sedacion, la analgesia o el bloqueo
neuromuscular, entre otros, y en pacientes comatosos
(p. ej., edema cerebral grave, convulsiones e isque-
mia cerebral) en los que las respuestas neurolégicas
se acercan al minimo y se vuelven insensibles a la
evaluacion clinica®.

La presion intracraneal (PIC) elevada, o hiperten-
sion intracraneal, es un problema frecuente en los
pacientes después de una lesion cerebral. No solo es
un problema neuroldgico agudo, sino que también
contribuye a malos resultados, pues se relaciona di-
rectamente con el incremento de la mortalidad, o bien
puede conducir a secuelas neuroldgicas permanen-
tes®”. El incremento de la PIC puede surgir de una
lesién traumatica, hemorragias, lesiones ocupativas
(neoplasicas), alteracion de la circulacién del liquido
cefalorraquideo, obstruccién de los senos venosos
mayores u ocasionalmente ser idiopatica. La hiper-
tensién intracraneal practicamente reduce el calibre
de la vasculatura cerebral y, por lo tanto, reduce el
fluyjo sanguineo y las presiones de perfusion
cerebral®?®.

El objetivo principal de la monitorizacién de la PIC
es guiar las terapias que limitan la hipertension intra-
craneal y optimizar la perfusion cerebral®. El método
de referencia actual para monitorizar los cambios en
la PIC es el transductor de presién intraventricular o
intraparenquimatoso, colocado en el parénquima ce-
rebral. Sin embargo, muchos pacientes pueden no
recibir este monitoreo debido a los riesgos asociados,
como infecciones y hemorragia, asi como por la poca
disponibilidad del recurso®°.

Como resultado, se ha tratado de desarrollar méto-
dos no invasivos, ampliamente disponibles y faciles
de usar para monitorear los cambios en la PIC de
pacientes con lesiones cerebrales®°.

El uso de la USG en el campo de la neurologia fue
descrito por primera vez por Karl Dussik en 1942, en
la Universidad de Viena, para el diagnostico de tumo-
res cerebrales. A pesar de la naturaleza ecogréafica
impenetrable del hueso, existen dos &reas en la ca-
beza (de un adulto) para obtener una ventana acusti-
ca: la ventana ocular y las ventanas transcraneales
en el perimetro del craneo'.

Actualmente se puede incluir, entre muchas otras
aplicaciones, la identificacion de un aumento de la
PIC a través de imagenes del diametro de la vaina
del nervio dptico (DVNO). En un reciente metaanali-
sis, Robba et al.”? concluyeron que el DVNO puede
ser Util para el monitoreo de la PIC, como un indicador
de hipertension intracraneal, cuando los monitores
invasivos estandar no estan disponibles 0 no estan
indicados™.

El nervio optico esta rodeado por las capas menin-
geas y el liquido cefalorraquideo fluye libremente en-
tre el espacio subaracnoideo intracraneal e
intraorbitario, los cuales experimentan los mismos
cambios de presiéon. En 1968, Hayreh establecid la
presencia de una comunicacion constante entre el
espacio subaracnoideo de la vaina del nervio 6ptico
y la cavidad intracraneal™'". El nervio ¢ptico se en-
cuentra envuelto en esta vaina que contiene liquido
cefalorraquideo, por lo que en condiciones de incre-
mento de la PIC aumenta el didmetro de la vaina™.
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Por lo tanto, el ancho (o diametro) de la vaina del
nervio Optico visto por USG es util como medio no
invasivo para evaluar los cambios de PIC, principal-
mente la hipertensién intracraneal™.

Se ha demostrado que las mediciones por USG de
méas de 5.0 mm de DVNO se correlacionan con un
incremento de la PIC, y en un ensayo prospectivo
mostraron una sensibilidad del 100% y una especifi-
cidad del 63% para identificar la elevacion de la PIC
por este método™.

El DVNO tiene utilidad para la medicion de la PIC
en la hemorragia intracraneal y el accidente cerebro-
vascular isquémico, la meningitis y la encefalitis, y la
hipertensién intracraneal idiopatica''”.

La técnica de medicion del nervio dptico para esti-
mar la PIC, basada en el concepto de que el nervio
optico es una extensién del sistema nervioso central,
fue descrita por primera vez por Helmke y Hansen en
1997,

Un DVNO «normal» en la ecografia se considera
< 5.0 mm para adultos; los valores por arriba del in-
dicado se consideran anormales?''. Comparando mo-
delos de regresion lineal, el DVNO es un predictor
mucho mas fuerte de hipertension intracraneal en
comparacion con otras caracteristicas de la TC'®'9,

La medicién por USG del DVNO se propone como
una herramienta no invasiva, rapida y accesible para
identificar la hipertension intracraneal. El objetivo
principal del presente estudio fue comparar y corre-
lacionar el DVNO obtenido mediante TC y USG en
pacientes con diagndéstico clinico de hipertension in-
tracraneal, con alguna lesion del sistema nervioso
central asociada.

Método

Se realizé un estudio prospectivo, transversal, ob-
servacional y analitico, con 105 pacientes adultos
(mayores de 18 afios) divididos en dos grupos: sanos
(grupo control) y pacientes con alguna lesién del sis-
tema nervioso central que presentaran datos clinicos
de hipertension intracraneal (grupo de estudio).

El grupo de estudio incluyd 14 pacientes con datos
clinicos de hipertension intracraneal y con alguna de
las siguientes lesiones: traumatismo craneoencefdli-
co, evento vascular cerebral, algun tipo de neoplasia
intracraneal o diagnéstico de neuroinfeccion. Ademas
de la lesién del sistema nervioso central, en la TC se
evalué la presencia de desplazamiento de la linea
media, borramiento de las cisuras o edema cerebral
grave sugestivo de hipertension intracraneal. Los

datos clinicos considerados fueron la hipertension, la
bradicardia y las alteraciones en el patrén respiratorio
(triada clasica), ademas de alteraciones de la cons-
ciencia (somnolencia, estupor o coma), cefalea per-
sistente progresiva, vémito expulsivo (en proyectil),
papiledema, vision borrosa o tinnitus; se incluyeron
aquellos pacientes con cuatro 0 més de estos
sintomas.

Se midié el DVNO por USG en el grupo control, y
por USG y TC en el grupo de estudio. Para realizar
las mediciones por USG se utilizé un equipo marca
Philips, modelo Affiniti 70, con transductor lineal de
7.5 MHz, en modo bidimensional a 3 mm detrds del
globo ocular. La evaluacion por TC se realizd con un
equipo marca Siemens, Somatom Sensation 64. Se
utilizaron siempre los mismos equipos en todos
pacientes.

Se realizd un andlisis estadistico descriptivo de la
informacién. Las variables cualitativas se expresaron
mediante frecuencias simples y porcentajes, mientras
que las variables numéricas (edad, DVNO) se expre-
saron con mediana y rango intercuartilar (diferencia
entre los percentiles 75 y 25), debido a su distribucién
no normal.

Los pacientes fueron agrupados en sanos y enfer-
mos, y para comparar la distribucién de las variables
entre estos grupos se utilizaron las pruebas ¥? y U de
Mann-Whitney. Para comparar el DVNO entre los pa-
cientes (sanos, traumatismo craneoencefdlico, neo-
plasia intracraneal, evento vascular cerebral vy
neuroinfeccion) se utilizéd la prueba de Kruskal-Wallis.
Finalmente, para evaluar la correlacion entre el DVNO
por USG y TC se construy6 una gréfica de dispersion
de puntos y se utilizé la prueba de Spearman. Un
valor de p < 0.05 fue considerado como estadistica-
mente significativo. Este estudio se realizd bajo las
condiciones éticas de la unidad.

Resultados

Se incluyeron en el estudio 105 sujetos, de los cua-
les el 58.1% eran hombres y el 41.9% eran mujeres.
La mediana de edad fue de 30 afos y el 91.4% tenian
entre 20 y 39 afios (Tabla 1).

Pertenecieron al grupo control (sanos) 91 pacientes
(86.7%) y en el grupo de estudio se incluyeron 14
pacientes: ocho con traumatismo craneoencefalico,
tres con neoplasia intracraneal, dos con neuroinfec-
cién y uno con evento vascular cerebral (Fig. 1).

Al comparar los sujetos sanos y enfermos, se en-
contré que la mediana de edad fue mayor en el grupo
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Tabla 1. Caracteristicas generales de los pacientes

Caracteristicas n=105
Sexo
Masculino 61 (58.1%)
Femenino 44 (41.9%)
Edad, afios 30 + 4
20-39 96 (91.4%)
40-59 7(6.7%)
60 y mas 2(1.9%)
Grupos de pacientes
Sanos 91 (86.7%)
Trauma craneoencefélico 8(7.6%)
Neoplasia intracraneal 3(2.9%)
Neuroinfeccion 2(1.9%)
Evento vascular cerebral 1(1%)

Los datos se muestran como nimero (%) o mediana + rango intercuartilar.

Tabla 2. Caracteristicas en los sujetos enfermos y sanos

Caracteristicas Enfermos Sanos Ambos grupos p*

n 14 91 105
Sexo
Masculino 7(50%) 54(59.3%) 61(58.1%)
Femenino 7(50%) 37(40.7%) 44(41.9%) 0510
Edad, aros 45+16 30+4 30+4 < 0.001
20-39 6 (42.9%) 90 (98.9%) 96 (91.4%)
40-59 6(429%) 1(1.1%) 7(6.7%)
60 y mas 2(14.3%) 0(0%) 2(1.9%) <0.001
DVNO por USG,mm 6.9 +05 4.2+04 52+05 <0.001

DVNO por TC,mm 6.8 +0.4 ND 6.8+04 ND

DVNO: didmetro de la vaina del nervio 6ptico; ND: no disponible; TC: tomografia
computarizada; USG: ultrasonografia.

Los datos se muestran como nimero (%) o mediana + rango intercuartilar.
*Valor de p mediante prueba y* o U de Mann-Whitney.

de enfermos (45 vs. 30 afos; p < 0.001), con diferen-
cias en la distribucion por grupos de edad. En la dis-
tribucién por sexo no se encontraron diferencias entre
los grupos (Tabla 2).

La mediana del DVNO por USG fue notoriamente
superior en el grupo de enfermos (6.9 mm) que en el
de sanos (4.2 mm; p < 0.001) (Fig. 2).

La mayor mediana del DVNO por USG la tuvo el grupo
con evento vascular cerebral, seguido de los pacientes
con traumatismo craneoencefalico, neoplasia y neuroin-
feccidn, y la menor la tuvo el grupo control (7.5, 7.0, 6.8,
6.8 y 5.2 mm, respectivamente), siendo estas diferencias
estadisticamente significativas (p < 0.001) (Fig. 3).

Ademas de la medicién por USG, se realizé estudio
de TC de craneo al grupo de estudio y se midio el
DVNO también por este método (Tabla 3).

TCE 76

Neoplasia | 28

Neuroinfeccion | 19

F T T T T T

Porcentaje

Figura 1. Gréfica que muestra la distribucion de los pacientes. EVC:

evento vascular cerebral; TCE: trauma craneoencefalico.

1

6.5 7.0 7.5

6.0

5.5

p=<0.001

Didmetro de la Vaina del Nervio Optico por USG

5.0

Sanos Enfermos.

Figura 2. Didmetro medido de la vaina del nervio dptico por USG en
sanos y enfermos. USG: ultrasonografia.

Diametro de la Vaina del Nervio Optico por USG
55 60 65 7.0 75

5.0

Sano TCE Neoplasia EVC Neuroinfeccién

Figura 3. Didmetro de la vaina del nervio dptico medido por USG de
acuerdo con el tipo de paciente. EVC: evento vascular cerebral; TCE:
trauma craneoencefalico; USG: ultrasonografia.

Con relacion a las mediciones de DVNO por TC
realizadas en los pacientes enfermos, estas fueron
muy similares entre los grupos (p = 0.406) (Fig. 4).
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Tabla 3. Diametro de la vaina del nervio 6ptico segun el grupo
de pacientes

Grupos DVNO por USG DVNO por TC
Sanos 52 + 04 ND
Trauma craneoencefélico 70 £ 05 71+ 05
Neoplasia intracraneal 6.8 + 0.2 6.7 £ 01
Neuroinfeccion 6.8 + 0.1 6.7 + 0.2
Evento vascular cerebral 750 69 £ 0
[oN < 0.001 0.406

DVNO: didmetro de la vaina del nervio 6ptico; ND: no disponible; TC: tomografia
computarizada; USG: ultrasonografia.

Los datos se muestran como numero (%) o mediana + rango intercuartilar.
*Valor de p mediante prueba y* o U de Mann-Whitney.
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T
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-
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Didmetro de la Vaina del Nervio Optico por TC
7.0
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Sano TCE

6.6

Neuroinfeccion

Figura 4. Didmetro de la vaina del nervio dptico medido por TC de
acuerdo con el tipo de paciente. EVC: evento vascular cerebral; TC:
tomografia; TCE: trauma craneoencefdlico.
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Figura 5. Correlacion entre el didmetro de la vaina del nervio dptico
(DVNO) por ultrasonografia (USG) y tomografia computarizada (TC)
en pacientes enfermos. DVNO: didmetro de la vaina del nervio dptico;
TC: tomografia; USG: ultrasonografia.

En el analisis de correlacién entre el DVNO por
USG y TC en el grupo de estudio, se encontr6 una
buena correlacion positiva estadisticamente significa-
tiva (rho: 0.893; p < 0.001) (Fig. 5).

Discusion

Las imagenes son indispensables en el diagndstico
y el manejo del paciente con enfermedad neuroldgica,
quizas mas que en otra area de la medicina'®®,

Los cambios del DVNO vy la medicién por USG pa-
recen relacionarse de manera mas lineal con el au-
mento de la PIC; esta relacion y la alta sensibilidad
demostrada proporcionan una herramienta util para
descartar la hipertensién intracraneal como causa del
estado mental alterado en un paciente critico™.

Se estima que la curva de aprendizaje para los
médicos experimentados en el uso de la USG puede
incluir tan solo 10 pacientes para realizar el estudio
con precision, mientras que los médicos que no estan
familiarizados con la USG pueden necesitar cerca de
25 escaneos para obtener la destreza necesaria y
evaluar con precision el DVNO?,

Son mudltiples las causas de elevacion de la PIC,
por lo que se considerd incluir en este estudio distin-
tas patologias que afectan al sistema nervioso cen-
tral. La finalidad en este trabajo fue evaluar a los
pacientes con datos clinicos de hipertension intracra-
neal, independientemente del factor desencadenante,
pero que de acuerdo con los resultados pudiera en-
contrarse una relaciéon directa con la causa
especifica.

El grupo control fue util para adquirir una mayor
habilidad en la evaluacioén por USG del nervio 6ptico
y su medicién en sujetos sanos. La muestra obtenida
del grupo de estudio fue uniforme en cuanto al sexo
de los pacientes evaluados (50% hombres y 50%
mujeres), y mas del 75% se encontraban en un rango
de edad de 28 a 49 afos, con una media de 45.4
anos y una mediana de 45, mostrando una distribu-
cién normal o similar en el grupo de pacientes con
datos de hipertensidn intracraneal.

Se observo que el 100% de los pacientes con diag-
nostico clinico de hipertensidn intracraneal y con una
lesién neuroldgica asociada presentaron un aumento
del DVNO, medido con USG y corroborado por TC, y
de acuerdo con nuestros resultados existe una fuerte
correlacion positiva entre ambos métodos, la cual se
consider6 estadisticamente significativa (p < 0.001).

El presente estudio demuestra que la medicion del
DVNO por USG es un método no invasivo, de bajo
costo, facil de operar y que puede realizarse a la ca-
becera del paciente, y que debe considerarse en el
abordaje inicial del paciente neurocritico y para el
monitoreo estrecho de su evolucién.
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Conclusiones

La PIC elevada es una condicién comun con malos
resultados clinicos y altas tasas de mortalidad. El
objetivo principal de la monitorizacién de la PIC es
guiar las terapias que limitan la hipertension intracra-
neal, optimizar la perfusion cerebral e implementar y
evaluar la respuesta a las intervenciones realizadas.

Actualmente, la ecografia enfocada es utilizada por
varias especialidades en diversas situaciones de mo-
nitoreo, diagndstico y de intervencion. Las medicio-
nes del DVNO se correlacionan con mediciones no
invasivas e invasivas de la PIC y con los hallazgos
tomograficos de las diferentes lesiones cerebrales
que pueden ser la causa de la elevacién de la PIC.
La evaluacion por USG del DVNO ha demostrado ser
una prueba confiable para el diagnéstico no invasivo
de PIC elevada en pacientes neurocriticos.

Debe reconocerse que ningiin monitor al final cam-
biara el resultado. En cambio, como se integra e in-
terpreta esa informacion en la toma de decisiones es
lo que influira en la evolucién del paciente.
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Heridas por asta de toro, analisis de 138 casos
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Resumen

Objetivo: Las heridas por asta de toro (HAT) poseen caracteristicas unicas y existe literatura escasa en esta drea. Presentamos
un andlisis de 11 afos de pacientes con HAT. Método: Estudio retrospectivo y analitico de 138 casos durante un periodo de 11
afios, de pacientes ingresados durante mds de 24 horas por HAT. Clasificamos a los pacientes en dos grupos: grupo A, sometidos
a procedimientos bajo anestesia general, y grupo B, sometidos a procedimientos bajo anestesia local. Variables recogidas: edad,
sexo, mes del suceso, hospitalizacion (dias), region afectada, Comprehensive Complication Index (CCI), Injury Severity Score (ISS),
ingreso y estancia en la unidad de cuidados intensivos (UCI) y mortalidad. Analisis estadistico: t de Student, ANOVA, y2, regresion
lineal y logistica. Resultados y conclusiones: E/ ISS se relaciona directamente con la estancia hospitalaria, el CCl, el ingreso en
UCI y el tratamiento recibido. Entre ambos grupos se evidencio una diferencia significativa en edad, ISS y estancia hospitalaria,
siendo mayores en el grupo A. Existe un mayor riesgo de necesitar cirugia conforme aumentan la edad, el ISS y las heridas en
térax, abdomen o pelvis. El CCI puede ser un buen método para cuantificar la morbilidad posoperatoria en pacientes politraumati-
zados o con lesiones en otras dreas distintas del abdomen.

Palabras clave: Ganado. Lesiones. Heridas penetrantes. Trauma. Heridas.
Abstract

Objective: Bull-horn injuries (BHI) are unique and there is reduced published literature about it. We present an analysis of a 11-
year BHI case series. Method: Study of 138 cases developed during a 11-year period with hospitalization admission greater than
24 hours with diagnosis of BHl/contusion. We classified patients in two groups: group A, patients undergoing procedures under
general anaesthesia and group B undergoing procedures under local anaesthesia. Variables: age, sex, date, hospitalization length,
main region affected, Comprehensive complication index (CClI, ISS, intensive care unit (ICU) admission, stay and mortality. Sta-
tistical analysis: t-Student test, ANOVA, x2 and linear or logistic regression. Results and conclusions: ISS was related to hospi-
tal stay, CCI, ICU admission and type of treatment applied. The comparative statistical analysis of variables between both groups
determined a significant difference in age, ISS and hospitalization length, being greater in those belonging to group A. There is a
more risk of undergoing surgery by increasing age, ISS and presenting the wounds in thorax-abdomen-pelvis area. CCl may be
a good method of quantifying postoperatory morbidity in polytraumatized patients or in other areas besides the abdomen.

Keywords: Cattle. Injuries. Penetrating wounds. Trauma. Wounds.

Correspondencia:
*Anibal A. Medina-Velasco

Calle Valencia, 1 Fecha de recepcion: 09-11-2020 Cir Cir. 2022;90(2):242-247
Algete C.P. 28110, Madrid, Espaha Fecha de aceptacion: 11-01-2021 Contents available at PubMed
E-mail: animedv90 @gmail.com DOI: 10.24875/CIRU.20001237 www.cirugiaycirujanos.com

0009-7411/© 20xx Academia Mexicana de Cirugia. Publicado por Permanyer. Este es un articulo open access bajo la licencia CC BY-NC-ND
(http://creativecommons.org/licenses/by-nc-nd/4.0/).


http://crossmark.crossref.org/dialog/?doi=10.24875/CIRU.20001237&domain=pdf
mailto:animedv90%40gmail.com?subject=
http://dx.doi.org/10.24875/CIRU.20001237

|ntroducci6n

Las heridas por asta de toro (HAT) ocurren con
frecuencia en zonas donde los festejos taurinos son
practica habitual, especialmente en Iberoamérica’.
La tauromaquia, de talpog, tadros (toro), y ulyououd,
mdchomai (luchar), se define como el espectaculo en
el que el toro y el peleador (a pie o a caballo) se en-
frentand. Las HAT suelen producir dafios tan graves
que toda persona que las sufre debe ser considerada
como un paciente politraumatizado. Los avances en
la cirugia en estos pacientes han permitido reducir
hasta el 5% la mortalidad en HAT que en otros tiem-
pos eran mortales?.

La provincia de Guadalajara, en Espafia, con una
poblacion aproximada de 253,000 habitantes en el
afio 2017, celebra entre 500 y 600 festejos taurinos al
aho*®, Las HAT tienen unas caracteristicas propias
dentro de los pacientes politraumatizados, tales como
desgarros tisulares amplios, multiples trayectos de
lesion, presencia de cuerpos extrafios e inoculacion
masiva de gérmenes, pudiendo comprometer la vida'.
La mortalidad, generalmente secundaria a shock hi-
povolémico y sepsis, suele ser menor del 5%"2. En la
actualidad existe literatura escasa y heterogénea,
siendo objeto de investigacion en las zonas de eleva-
da incidencia. Como objetivo de este estudio, presen-
tamos un analisis estadistico basado en la morbilidad
de 138 casos de HAT en los ultimos 11 afos en nues-
tro hospital.

Método

Estudio de serie de casos consecutivos, retrospec-
tivo, analitico y observacional, desarrollado en el Hos-
pital General Universitario de Guadalajara (hospital
de segundo nivel) durante el periodo de enero de
2006 a diciembre de 2016. Se revisaron las historias
clinicas electrénicas (Mambrino XXI®) de ese periodo
de pacientes atendidos por el servicio de urgencias,
segun manejo ATLS (Advanced Trauma Life Support)
e ingresados durante mas de 24 horas con el diag-
nostico de «herida/traumatismo por asta de toro». La
disponibilidad de la atencién por parte del servicio de
urgencias fue de 24 horas durante los 7 dias de la
semana, con posibilidad de recursos para reanima-
cion, cirugia y cuidados intensivos de la mayoria de
los pacientes politraumatizados (nivel Ill de trauma
segun la clasificacion americana). Ademas del trata-
miento especifico en funcidn del érgano afectado, el
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tratamiento quirdrgico bajo anestesia general consis-
tié en el lavado de la herida con solucion antiséptica,
Friedrich y sutura de piel sobre drenajes no aspirati-
vos. En la mayoria de los casos se utilizd para el
cierre de la herida material de sutura no reabsorbible,
utilizando el reabsorbible en ocasiones para sitios de
mayor profundidad a la piel. En los procedimientos de
cirugia bajo anestesia local se utilizd mepivacaina al
1%, con posterior limpieza de la herida con solucion
antiséptica y sutura de la piel con colocacion de dre-
najes no aspirativos. La terapia antimicrobiana fue de
amplio espectro, con pauta empirica de amoxicili-
na-acido clavulanico o gentamicina mas metronidazol
en caso de alergia a los betalactamicos, modifican-
dose en funcién de la antibioticoterapia especifica en
casos de infeccién de las heridas. El tipo de trauma-
tismo atendido en este ambito fue variable, desde una
simple contusion o laceracion por asta de toro hasta
desgarros musculares amplios, con penetracion a la
cavidad abdominal/toracica, pudiendo estar acompa-
fiados de lesiones viscerales o vasculares.

Clasificamos a los pacientes en dos grupos segun el
tipo de tratamiento empleado: el grupo A incluy6 aque-
llos sometidos a procedimientos bajo anestesia general
y el grupo B aquellos con procedimientos bajo aneste-
sia local. Se excluyeron del analisis por grupos los
pacientes que no fueron intervenidos quirdrgicamente
(10 pacientes). Las variables estudiadas en ambos gru-
pos fueron edad, sexo, mes del suceso, dias de hospi-
talizacion, regién principal afectada, Comprehensive
Complication Index (CCI) (solo el grupo A), complica-
cion y numero de complicaciones (solo el grupo B),
Injury Severity Score (ISS), ingreso y estancia en la
unidad de cuidados intensivos (UCI), y mortalidad.

El andlisis estadistico fue realizado mediante el sof-
tware SPPS v.20. Para la descripcién de las variables
categdricas y cuantitativas se utilizaron las frecuencias
y medianas y el rango intercuartil (Rl), respectivamen-
te. Para la comparacion de medias de las variables
entre ambos grupos se utilizd la prueba t student o
ANOVA para las variables cuantitativas, y la prueba de
y? para las cualitativas. Para el andlisis multivariable
se realizo regresion lineal o logistica en funcion de que
la variable dependiente fuese lineal o binaria. Todos
los contrastes fueron en dos colas y se considero sig-
nificacion estadistica un valor de p < 0.05.

Resultados

Se analizaron 138 casos, con una mediana de edad
de 34.7 afos, de los cuales 10 fueron mujeres (7%)

243



244

Cirugia y Cirujanos. 2022;90(2)

y 128 fueron hombres (93%). Los meses de mayor
incidencia fueron agosto y septiembre (35% y 38%,
respectivamente). La mediana de hospitalizacién fue
de 5 dias (RI: 4-9). La region principal afectada fueron
los miembros inferiores, con 83 casos (60%), segui-
dos del tronco (térax, abdomen y pelvis) con 45 casos
(33%), los miembros superiores con 6 casos (4%), y
cabeza y el cuello con 4 casos (3%) (Fig. 1). EI ISS
tuvo una mediana de 1 punto (RI: 1-9). El ingreso en
UCI fue necesario en 12 pacientes (9%), con una me-
diana de estancia de 8,5 dias (RI: 2-21). En nuestra
serie no hubo fallecimientos (Tabla 1). El andlisis des-
criptivo por grupos resultd segun lo reflejado en la
tabla 2.

La intervencién quirdrgica mas frecuente fue Frie-
drich (50%), seguida de la laparotomia exploradora
(10%); el resto de las intervenciones se detallan en la
tabla 3.

El andlisis estadistico comparativo de variables en-
tre ambos grupos determind una diferencia significa-
tiva con respecto a edad, ISS y dias de hospitalizacion,
siendo mayor en los pertenecientes al grupo A. Por
otra parte, en dicho grupo hubo una predominancia
de localizacion de HAT en el térax, el abdomen y la
pelvis (50.7%), a diferencia del grupo B (15.4%), en el
que predominaron en los miembros inferiores o supe-
riores (odds ratio [OR]: 5.66; intervalo de confianza
del 95% [IC95%]: 2.5-12.9; p < 0.001). El resto de las
variables no arrojaron diferencias significativas
(Tabla 4).

El andlisis estadistico multivariante (ajustado por
edad y sexo) en la poblacion total mostré que el ISS
se relaciona con la estancia hospitalaria, la morbi-
lidad posoperatoria (CCl), el ingreso en UCl y el tipo
de tratamiento aplicado (grupo A o grupo B). Si el
ISS se incrementa en una unidad, la estancia media
hospitalaria se prolonga 0.39 dias (IC95%: 0.19-
5.59; p < 0.001). Por cada incremento en una unidad
de ISS aumenta en 1.04 puntos el CCl (IC95%:
0.50-1.59; p < 0.001). Ademas, los pacientes con
mayor ISS incrementan su probabilidad de ingreso
en UCI (OR: 1.23; IC95%: 1.11-1.37; p < 0.001). De
igual modo, por cada incremento en 1 unidad de
ISS, la probabilidad de presentar un tratamiento del
grupo A se incrementa en un 14% (OR: 1.14; 1C95%:
1.07-1.22; p < 0.001). Por ultimo, a su vez, por cada
incremento en 1 unidad del ISS, la frecuencia de
las HAT en las regiones expuestas a traumatismos
viscerales (térax, abdomen y pelvis) se incrementa
en un 20% (OR: 1.20; 1C95%: 1.12-1.29; p < 0.001)
(Tabla 5).

= MMII

= MMSS

Tronco H Cabeza y cuello

Figura 1. Distribucion de las heridas por asta de toro, region principal
afectada. MMII: miembros inferiores; MMSS: miembros superiores.

Tabla 1. Caracteristicas principales de los pacientes con heridas
por asta de toro

Edad, mediana (RI) 34 (26-50)
Hombre 128 (93%)
Mujer 10 (7%)

Mes del evento Agosto (35%) y septiembre (38%)

Tiempo de hospitalizacion, 5 (4-9) dias
mediana (RI)

Grupo A, casos 72 (52%)
Grupo B, casos 66 (48%)
ISS, mediana (RI) 1(1-9) puntos
Ingreso en UCI 12 casos (9%)
Estancia en UCI, mediana (RI) 9 dias (2-21)
Fallecimientos 0%

ISS: Injury Severity Score; RI: rango intercuartil; UCI: unidad de cuidados intensivos.

Discusion

Las HAT son lesiones con elevada incidencia en
paises donde la practica recreativa del toreo es fre-
cuente’. Nuestra serie coincide demograficamente
con las principales publicadas en la literatura, siendo
mas frecuente la afectacion del sexo masculino y con
una media de edad entre la segunda y la tercera dé-
cadas de la vida'25%, Shukla et al.® han descrito otro
subgrupo de pacientes en zonas rurales de la India
en los que predomina el sexo femenino. Esto podria



Tabla 2. Descripcion por grupos de los pacientes con heridas
por asta de toro
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Tabla 3. Procedimientos quirdrgicos en pacientes con heridas
por asta de toro

Variables Grupo A Grupo B Tipo Frecuencia Porcentaje
Casos 72 (52%) 66 (48%) Friedrich 58 50
Edad en afnos, mediana (RI) 39 (29-52) 31(23-42) Laparotomia exploradora 11 10
Hombres 67 (93%) 61(92%) Sutura diafragmatica 4 4
Mujeres 5(7%) 5(8%)
By-pass femoropopliteo 4
Tiempo de hospitalizacion, 6 (4-9) dias 4 (4-7) dias ) )
mediana (RI) Sutura intestinal 3 3
ISS, mediana (RI) 7(1-16) puntos 1 (1-1) puntos ~ 1oracostomia: tubo de térax Argyll 3 3
Ingreso en UCI 9(13%) casos 3 (5%) casos ~ Heduccion y osteosintesis 3 3
Estancia en UCI, mediana (RI) 15(5-26) dias 2 (1-2)dias  Reparacion parietal abdominal 3 3
ISS: Injury Severity Score; RI: rango intercuartil; UCI: unidad de cuidados intensivos. Artrodesis 2 2
Clavo intramedular 2 2
Hepatectomia 2 2
. . ‘. . Reseccion intestinal 2 2
explicarse porque la interacciéon con estos animales
es con finalidad laboral y no recreativa, pudiendo ha-  Packing abdominal 2 2
ber predominio del sexo femenino en este &mbito. Colostomia P D)
El periodo anual mas frecuente son los meses de 5 ,
. ~ Reconstruccion auricular 1 1
agosto y septiembre, verano en Espafa, fechas en
las que son mas frecuentes las fiestas locales. Para  Procedimiento endovascular 1 1
disminuir la morbilidad y la mortalidad es necesaria  colgajo cutaneo 1 1
la di icion n servicio médico-quirdrgi r-
a disposicion de un servicio led co qu1 urg cq pe Esfinteroplastia | ]
manente o temporal en cercania a las instalaciones
donde se celebren espectaculos taurinos2. También  Reconstruccion peneana 1 1
se podria plantear la dotacion con mas personal sa-  Sutura pulmonar 1 1
nitario a los centros hospitalarios de referencia en los L
. . Reconstruccion de mucosa anal 1 1
meses en que prevalecen los festejos, especialmente
en provincias con mayor cantidad de festejos taurinos ~ ©iStostomia ! !
al afio, considerando nuestra provincia como perte-  Nefrectomia 1 1
neciente g este grupo. . . . Colectomia ’ ’
La mediana de estancia hospitalaria en nuestro
i i : 1 1
centro fue casi un 50% menor que en la mayora de  SUUra e parpado
las series (5 dias), encontrandose en estas una media  Reseccion clavicular (parcial) 1 1
inel,379
de 10-15 dias : Stent endovascular 1 1
Las caracteristicas de las HAT dependen del me- .
. .. . . . Anastomosis venosa poplitea 1 1
canismo de lesion, ligada al contexto de convivencia
con el animal (festividad, crianza). Las cornadas no Total 15 100

estan condicionadas solo por la forma del asta, sino
principalmente por la clase de toro y el sentido o la
disposicion de este durante la cornada. Por leyes de
balistica y de agresiones por arma blanca, en estas
existe una relacion directa entre la posicién del agre-
dido y el arma, pero en las HAT este principio no se
cumple del todo, pudiendo encontrar trayectos y le-
siones graves a distancia de la puerta de entrada de
la cornada. Sin embargo, lo que si esta relacionado
es la disposicion del agredido, ya que difiere si esta

en sedestacion o en decubito. Al encontrarse con los
musculos tensos durante el movimiento o de pie, el
desgarro muscular puede ser de mayor profundidad
y, por ende, de mayor gravedad'.

Nuestro sitio de lesién més frecuente en ambos gru-
pos fueron los miembros inferiores, similar a lo encon-
trado en la literatura™"". Sin embargo, esta frecuencia
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Tabla 4. Anélisis comparativo de variables entre ambos grupos

Variables Grupo A Grupo B p Diferencias de media 1C95%
Edad. afios 413 35.1 0.024 6.2 0.84-11.52
ISS 8.8 3.1 <0.001 5.69 3.25-8.12
Dias hospitalizacion, mediana 9.3 55 0.01 38 0.95-6.66
1C95%: intervalo de confianza del 95%,; ISS: Injury Severity Score.
Tabla 5. Andlisis multivariable ajustado por edad y sexo inferiores, realizando como tratamiento quirdrgico
Variables Coeficiente/  p 1C95% procedimientos de partes blandas en su mayoria (p.
OR* Coeficiente/OR*  ej., Friedrich), pudiendo extrapolase a procedimientos
Dias de hospitalizacién 039 < 0.001 0.19-5.59 de cirugia general (p. €j., hernioplastias, linfadenec-
. tomias). Los estudios en el area de la cirugia ortopé-
CClI (puntuacion) 1.04 < 0.001 0.50-1.59 . , . . ,
dica estan comenzando a aplicar el CCl en la cirugia
Ingreso en UCI* 1.23 <0001 1.11-1.33 de miembros™. Debido a esto, hemos decidido em-
Tipo de tratamiento 114 <0.001 1.07-1.22 plearlo como herramienta de recoleccion de la mor-
(grupo A)* bilidad, siendo el primer estudio en la literatura de
Heridas viscerales vs. 12 <0001  1.12-1.29 HAT que lo utiliza, englobando complicaciones que
miembros superiores e pudieran pasar desapercibidas en otras series.
inferiores™

*Andlisis mediante OR. CCl: Comprenhensive Complication Index; 1C95%: intervalo de
confianza del 95%; OR: odds ratio; UCI: unidad de cuidados intensivos

cambia en el andlisis por grupos, ya que en los inter-
venidos quirirgicamente la region afectada con mayor
frecuencia fue el térax-abdomen-pelvis, probablemen-
te secundario a una mayor gravedad del politraumatis-
mo, al estar propensos a lesiones viscerales en estas
regiones, que a su vez coincidié con un mayor puntaje
de ISS en este grupo. Por otra parte, en una serie de
101 casos relacionados con el ambito laboral predomi-
naron las lesiones perineales y toracoabdominales’®.
Posiblemente se deba a que los pacientes en ese mo-
mento no se encontrasen en estado de alerta, o en
disposiciones en el area laboral distintas a las de hui-
da, como suelen encontrarse en los festejos taurinos.
En la mayoria de las series, como en la nuestra, el
tratamiento predominante fue quirdrgico'3791.

El CCI es una herramienta cuantitativa (0-100) para
calcular la morbilidad posoperatoria, englobando to-
dos los datos recolectados mediante la clasificacion
de Clavien-Dindo en los pacientes intervenidos qui-
rurgicamente, evitando sefialar solo la complicacion
mayor, lo cual puede ser un sesgo''3. Cabe destacar
que esta ultima esta disefiada para procedimientos
en el &mbito de la cirugia general, sin incluir la cirugia
en extremidades'. La region afectada con mayor fre-
cuencia en nuestro estudio fueron los miembros

Las complicaciones mas frecuentes publicadas en
otras series fueron infeccion de herida/absceso y necro-
sis cutanea™"". En nuestra serie, en los pacientes que
no se realizaron procedimientos en el quiréfano de forma
inicial, la complicacion mas frecuente fue el hematoma,
seguido de infeccidon de herida/absceso que necesitd
drenaje, remarcando la importancia de la adecuada ex-
ploracion quirdrgica, Friedrich y cura de la herida.

Al ser considerados como pacientes politraumatiza-
dos, cuantificamos el grado de afectacion mediante
el 1SS, siendo realizado previamente solo por Gar-
cia-Marin et al.%; sin embargo, estos autores utilizan
una medida de tendencia central (media) no adecua-
da para el analisis del mismo. En nuestro estudio, al
correlacionar el ISS con la morbilidad posoperatoria
(CClI), el tipo de tratamiento, la estancia hospitalaria
y la necesidad de UCI, conseguimos una relacién
directa entre la magnitud/gravedad del traumatismo y
el prondstico del paciente, siendo el primer estudio
analitico de la literatura de HAT.

Conclusiones

Existe un mayor riesgo de ser intervenido quirurgi-
camente conforme aumentan la edad, el ISS y las
zonas de riesgo de lesidn visceral (térax, abdomen y
pelvis). El ISS se relaciona directamente con la es-
tancia hospitalaria, la morbilidad posoperatoria (CCI)
y el ingreso en UCI, asi como también el tipo de tra-
tamiento a recibir, apuntando mas hacia el quirdrgico



cuanto mayores sean el ISS y la edad de los pacien-
tes con HAT. Consideramos que el CCl puede ser un
buen método de cuantificacion de la morbilidad poso-
peratoria en los pacientes politraumatizados o con
lesiones en otras zonas ademas del abdomen. Con
respecto a los parametros descriptivos, el resto de los
resultados fueron similares a los de otras series: la
mayoria de los pacientes con HAT son de sexo mas-
culino, predominan los miembros inferiores como sitio
de lesion principal y ocurren en la época del afio en
que son mas frecuentes los festejos taurinos.
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CASO CLIiNICO

Infarto cerebral embdlico como complicacidn perioperatoria de
un mixoma auricular
Embolic stroke as a perioperative complication of atrial myxoma
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Resumen

El accidente cerebrovascular perioperatorio es una de las complicaciones que pueden presentarse durante el proceder qui-
rdrgico y hasta los 30 dias posteriores al mismo. Se presenta el caso de una mujer de 52 afios, sin sintomas neuroldgicos y
con diagndstico de masa intracardiaca. Se le realizo cirugia cardiaca con reseccion del tumor, que resultd compatible con
mixoma auricular. En el posoperatorio inmediato presentd sintomatologia neuroldgica y se diagnosticé infarto de ganglios
basales de etiologia embdlica. El accidente cerebrovascular perioperatorio aparece con mayor frecuencia en las cirugias
cardiovasculares, pero rara vez es reportado en cirugias de exéresis de tumores cardiacos.

Palabras clave: Accidente cerebrovascular. Cirugia tordcica. Mixoma.

Abstract

Perioperative stroke is one of the complications that can occur during the surgical procedure and up to 30 days after it.
A 52-year-old woman with no neurological symptoms and a diagnosis of intracardiac mass. She underwent cardiac surgery
with resection of the tumor that was compatible with atrial myxoma. In the immediate postoperative, she presented neuro-
logical symptoms and was diagnosed with basal ganglia infarction of embolic etiology. Perioperative stroke appears most
frequently in cardiovascular surgery but is rarely reported in heart tumor resection surgery.

Keywords: Stroke. Thoracic surgery. Myxoma.

realizada de manera electiva o urgente, y estd aso-
ciada a la aparicion de complicaciones, que ocurren

La cirugia es considerada uno de los pilares tera- no solo durante el proceder quirdrgico, sino hasta en
péuticos de importancia en todo el mundo, ya que |0s 30 dias posteriores. El riesgo de complicaciones
existen diversas enfermedades que requieren de ella  producto de la cirugia depende tanto de la enferme-
como método de tratamiento. Esta puede ser dad del paciente como de la existencia de
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Figura 1. Mixoma auricular. Se aprecian las caracteristicas macros-
copicas de su superficie.

comorbilidad, el tipo de cirugia y la magnitud y la du-
racion del procedimiento. El accidente cerebrovascu-
lar perioperatorio puede aparecer como una de estas
complicaciones, asociandose a diferentes grados de
morbimortalidad. La mayoria ocurren dentro del pri-
mer dia posoperatorio, siendo el accidente cerebro-
vascular isquémico el que con mas frecuencia se
reporta en relacion con el hemorragico'.

Caso clinico

Mujer de 52 afios, con antecedentes de asma bron-
quial y episodios de disnea de esfuerzo de mas de 6
meses de evolucion. Fue evaluada en su area de
salud, donde clinicamente y con estudios comple-
mentarios se constata la presencia de una masa in-
tracardiaca, siendo derivada al servicio de cirugia
cardiovascular. En este, en un ecocardiograma trans-
toracico se corrobord la presencia de una masa, de
superficie irregular, que ocupaba gran parte de la
auricula izquierda, definiéndose su tratamiento quirur-
gico. Por el tamafo de la lesion, se decidi6 el abor-
daje auricular mediante la técnica de Guiraudon, que
logra un mejor campo quirdrgico. En el transoperato-
rio se constatd un tumor de aproximadamente 8 cm
de diametro, bilobulado, con aspecto gelatinoso y
friable, de color verdoso y rojizo, adosado a la pared
lateral y el techo de la auricula izquierda (Fig. 1). Se
realizo su exéresis completa, con un tiempo de paro
andxico de 20 minutos y un tiempo total de circulacion
extracorpdrea de 65 minutos. El estudio anatomopa-
tolégico de la pieza informd tumor auricular de apro-
ximadamente 8 x 3 cm, contornos irregulares, color
pardo grisaceo, que al corte presentaba color pardo

y zonas blanquecinas, histolégicamente compatible
con mixoma auricular.

La paciente evolucioné con una hemodinamia favo-
rable en el posoperatorio inmediato, pero con una
disfuncién neuroldgica inicial caracterizada por perio-
dos de agitacion que no permitieron su extubacion
temprana. Posteriormente presentd una hemiparesia
izquierda que evoluciond a una hemiplejia izquierda
a predominio crural. Se realizé tomografia computada
simple de créneo (Fig. 2), que concretd el diagndstico
de infarto de ganglios basales del lado derecho de
etiologia embdlica, decidiéndose comenzar con su
rehabilitacion cerebrovascular. Fue egresada a los 15
dias de posoperatorio y en la actualidad se encuentra
en clase funcional Il de la New York Heart Associa-
tion; neurolégicamente mantiene una hemiparesia iz-
quierda residual.

Discusion

El accidente cerebrovascular perioperatorio varia se-
gun el tipo de procedimiento quirdrgico realizado, apa-
reciendo con mas frecuencia en las cirugias
cardiovasculares, como cirugia de revascularizacion
miocardica con colocacion de puentes aortocoronarios,
cirugias valvulares y cirugias carotideas, en compara-
cidn con las cirugias no cardiovasculares. En los pacien-
tes sometidos especificamente a cirugias cardiacas, la
presencia de una lesion neuroldgica perioperatoria cons-
tituye un factor de mal prondstico en la evolucion, repor-
tandose con una mayor incidencia en aquellos pacientes
a quienes se realizan cirugias de revascularizacion mio-
cardica con colocacion de puentes aortocoronarios con
necesidad de circulacién extracorpérea. Se han pro-
puesto varios mecanismos para explicar el desarrollo de
los eventos isquémicos asociados con la cirugia cardia-
ca, entre los cuales aparecen hipoperfusién, respuesta
inflamatoria sistémica, desorden metabdlico y embolia,
siendo esta Ultima la mas cominmente reportada'2.

A pesar de que los tumores cardiacos son conside-
rados de rara aparicion, el mixoma cardiaco es uno
de los tumores cardiacos primarios de etiologia be-
nigna que con mayor frecuencia se reporta, con una
incidencia aproximada de 0,5-1% por millén de habi-
tantes. La sintomatologia de estos pacientes varia en
dependencia de las caracteristicas que presente el
tumor: tamafo, morfologia, movilidad y localizacion;
sin embargo, un 3.2-46.4% de los casos pueden ser
asintomaticos. Entre las manifestaciones clinicas neu-
roldgicas asociadas a una alta morbimortalidad estan
las embolizaciones periféricas, que pueden aparecer
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Figura 2. Tomografia computada simple de craneo. Se aprecia una imagen hipodensa que ocupa la cabeza del niicleo caudado y los nucleos
grises basales derechos, sin efecto de masa sobre las estructuras de la linea media, en relacién con lesion isquémica a este nivel de probable
etiologia embdlica por los antecedentes de la paciente.

aproximadamente en un 20-50% de los casos. El
grado de embolizacién se asocia en general a las
caracteristicas del tumor, antes mencionadas, sobre
todo a las particularidades de su superficie. Segun su
aspecto, durante el estudio ecocardiogréafico o ma-
croscopicamente durante la cirugia o el estudio ana-
tomopatoldgico del tumor, se evidencian dos tipos de
superficie: lisa con aspecto polipoide y consistencia
compacta, o irregular con multiples extensiones ve-
llosas y consistencia suave. Esta ultima es la que
habitualmente se asocia a fendmenos embdlicos,
pues contribuye a la fragmentacién tumoral®.

La exéresis quirdrgica es una técnica que reporta
una baja incidencia de complicaciones, siendo con-
siderada como el tratamiento mas efectivo y la inter-
vencidon preventiva de eleccion en pacientes
asintomaticos con diagndstico de mixoma cardiaco,
sobre todo de aquellos con superficie irregular. El
accidente cerebrovascular perioperatorio es una
complicacién de rara aparicion en este tipo de ciru-
gia. En el presente caso se considera que ocurrid
como producto de un accidente transoperatorio, de-
bido a las caracteristicas propias del tumor y a su
manipulacion durante la extraccién, que conllevaron
el desprendimiento de algun fragmento tumoral que
posteriormente emboliz6 y causo el infarto cerebral
en los ganglios basales derechos. Existen otras tras
alteraciones que también pueden estar vinculadas al
accidente cerebrovascular perioperatorio, pero que
no fueron reportadas en la paciente, como ateroma-
tosis en la zona seleccionada para la colocacién de
la pinza de clampaje aértico, embolia gaseosa duran-
te el proceso de canulacién o descanulacién, cam-
bios hemodindmicos con hipotension e hipoperfusion
cerebral, enfermedad carotidea previa y alteraciones
de la coagulacion*®.
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CASO CLIiNICO

Diagnéstico de un quiste duodeno-coldnico con contenido
inflamatorio derivado de la metastasis de adenocarcinoma de
vesicula biliar: reporte de caso

Diagnosis of a duodenal-colonic cyst with inflammatory content derived of a metastatic
gallbladder adenocarcinoma: a case report
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Maria A. Caceres- Bedoya®
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Resumen

La existencia de un quiste cuyas paredes se originaron de una metdstasis de adenocarcinoma de vesicula biliar es infrecuen-
te. Vardn de 68 afios con distension abdominal, hiporexia e ictericia. En la laparotomia exploratoria se evidencia un quiste
duodeno-coldnico de paredes conformadas por células metastdsicas producto de un adenocarcinoma de vesicula biliar. La
meldstasis del adenocarcinoma de vesicula biliar hacia colon transverso y duodeno formaron adherencias entre ambos drga-
nos, conduciendo a la formacion de una masa quistica. Las células cancerigenas pueden adaptarse de muchas maneras para
sobrevivir en entornos adversos.

Palabras clave: Adenocarcinoma. Vesicula biliar. Masa quistica. Reporte de caso.
Abstract

The existence of a cystic mass which walls originated from a metastatic gallbladder adenocarcinoma is infrequent. We present
the case of 68-year-old male that present to the emergency department with abdominal distention, hyporexia and jaundice.
Upon exploratory laparotomy, a duodeno-colonic cyst with walls formed by metastatic cells derived from a Gallbladder Adeno-
carcinoma. Metastatic disease from a gallbladder adenocarcinoma to transverse colon and duodenum formed adherences
between both organs, leading to the formation of cystic mass. Cancer cells have multiple adaptation mechanisms in order to
survive harsh environments.

Keywords: Adenocarcinoma. Gallbladder. Cystic Mass. Case Report
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|ntroducci6n

El adenocarcinoma de vesicula biliar (ACVB) es la
neoplasia de vesicula biliar mas frecuente; tiene un
prondstico desfavorable con un rango de superviven-
cia de menos del 5% en 5 afios, usualmente a causa
de su presentacién asintomatica en la mayoria de los
casos'2,

Las manifestaciones clinicas usualmente son difi-
ciles de diferenciar de una enfermedad benigna, a
causa de su presentacion inespecifica. Por este mo-
tivo, aproximadamente de 40 a 75% de los casos,
usualmente presentan sintomas que son diagnostica-
dos en estadios avanzados de la enfermedad.? Los
sintomas observados en la enfermedad metastasica
son producto de la invasion local del ACVB a las
estructuras cercanas como el higado y los nédulos
linfaticos y se manifiestan como dolor abdominal,
ictericia, pérdida de peso y malestar general. De for-
ma menos frecuente, la diseminacion local de ACVB
se podria propagar al duodeno, manifestdndose con
cambios en el ritmo defecatorio.® Este es el caso de
un paciente con una presentacion atipica de ACVB
con metastasis al duodeno y al colon, cuyas células
formaron un quiste.

Reporte de caso

Un hombre de 68 afios, ganadero de oficio, se pre-
sentd al departamento de emergencia con una histo-
ria de enfermedad de 6 semanas caracterizada por
distension abdominal, malestar y vomitos. Dentro de
la evolucion, también se presentd intolerancia oral
asociada a hiporexia, astenia y leve pérdida de peso
inintencionada. Al momento del diagndstico, el pa-
ciente padecia, también, de diarrea intermitente y
constipacién. En la dltima semana antes del ingreso,
se evidencid una ictericia lentamente progresiva con
sensacion de plenitud abdominal a predominio del
cuadrante superior derecho. Al examen fisico en ad-
mision, se encontraba con ictericia mucocutanea ge-
neralizada. Ademads, se evidencié distension
abdominal a nivel de hipocondrio derecho con una
matidez focal a la percusion de dicha zona. Al ingre-
so, se planted como diagndstico un quiste hidatidico
con compromiso hepatico, por lo que se le solicitd
bioquimica sanguinea, dando como resultados PCR
y VSG elevados, marcadores tumorales ne-
gativos, bilirrubina total elevada, a predominio directo
(8 mg/dl), y un patrén obstructivo colestasico.

La TAC abdominal contrastada reveld una coleccion
hipodensa a nivel de la segunda porcién del duodeno
y la presencia de una masa quistica de 12 x 14cm de
contenido hipodenso, que comprometia las paredes
del duodeno y del colon transverso (FIG. 1). Por este
motivo, fue admitido al servicio de cirugia hepatobiliar.
El primer dia después de la admision, se le realiz6
una endoscopia, la cual mostrd una disminucion del
lumen en la segunda porcion del duodeno con una
masa exofitica y una reaccion de mucosa (FIG. 2). Se
tomaron biopsias del tejido comprometido. Tres dias
después de la admision, las muestras revelaron Duo-
denitis Histiocitaria Cronica Granulomatosa sin signos
de infiltracion maligna. Al cuarto dia después de ad-
mision, se le realizé una ecografia guiada para dre-
naje del quiste intraabdominal, obteniendo casi 1500
cc de fluido de tipo exudativo, alinfocitico con un gram
y cultivo positivo a Enterococco Durans, alejando de
esta forma el diagndstico de quiste hidatidico plantea-
do al inicio, orientando hacia un absceso intraabdo-
minal. Debido a esto, se inicid terapia antibidtica
durante el quinto dia de hospitalizacion, con Genta-
micina 420 mg dividida cada 8 horas y Vancomicina
EV 2 gr dividida cada 12 horas por 5 dias. Durante el
curso del tratamiento antibidtico, se solicitaron exa-
menes de funcién renal que no mostraron elevacion
significativa de creatinina o Urea. A pesar de la terapia
antibidtica durante cinco dias, no se evidencié una
remision clinica, por lo que el paciente fue programa-
do a cirugia con el fin de observar el tamafio de la
masa quistica y las estructuras circundantes compro-
metidas. Durante la intervencion, se evidenciaron ad-
herencias abdominales extendidas en la zona superior
ademds de una vesicula engrosada, hemorragica y
atréfica de 1 x 2 cm con un didmetro de 2 cm y micro
abscesos dentro de la pared. También, se evidencid,
una masa quistica bifasica de 10 x 8 cm, con un gro-
sor de pared de 3cm, dependiente de la segunda
porcion de duodeno, localizada a 3cm de la ampolla
de Vater, comprimiéndola. Macroscépicamente, el hi-
gado no mostré ningun signo de extension local de
enfermedad. Esta masa, también, se extendi6 al co-
lon ascendente y al transverso, infiltrando la capa
serosa en ambas porciones del 6rgano (FIG. 3); la
masa reveld contenido seroviscoso amarillento, leve-
mente hematico. Por este motivo, se procedio a re-
moverla del abdomen con escisién de las paredes de
duodeno y colon comprometidas. Luego, se llevo a
cabo la anastomosis de las terminaciones libres; no
hubo complicaciones. Se tomaron biopsias y mues-
tras apropiadas del procedimiento.
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Figura 1. TAC abdominal contrastada: engrosamiento de paredes de
Vesicula Biliar y presencia de una masa quistica dependiente de duo-
deno y de colon.

Figura 2. Endoscopia: presencia de una masa exofitica, de la segunda
porcién duodeno, que demuestra la reactividad de la mucosa frente a
la respuesta cronica inflamatoria.

El diagndstico post operatorio fue una masa quisti-
ca dependiente de colon transverso y de duodeno
ademas de un engrosamiento patoldgico de vesicula
biliar a descartar neoplasia maligna. El examen his-
topatoldgico de las muestras remitidas, reveld un
adenocarcinoma moderadamente diferenciado, ulce-
rado e infiltrante de vesicula biliar, de extensién pre-
dominantemente superficial con necrosis extensa

_

Figura 3. Escision intraoperatoria de lamasa quistica duodeno-coldnica.

coagulativa de las paredes (FIG 4). El quiste duode-
no-colénico poseia paredes compuestas de células
metastasicas provenientes de la neoplasia primaria.
Las muestras de biopsias hepaticas no mostraron
signos de diseminacion local. Después de quince dias
de hospitalizacion, se concluyd que la gradacién del
tumor fue de T4N4M1 y el paciente empezé cui-
dados paliativos. A pesar del tratamiento adecuado,
el paciente falleci6 a causa de la enfermedad
metastasica.

Discusion

El presente reporte, describe la formacion atipica
de un quiste dependiente de colon y duodeno, cuyas
paredes estan formadas por células metastasicas
producto de un ACVB. EI ACVB representa la forma
de proliferaciéon neoplasica mas frecuente de la vesi-
cula biliar, sin embargo, es la neoplasia de tracto biliar
maligna menos comun. Dentro de los factores de
riesgo asociados al origen de ACVB, estan usualmen-
te, el sexo femenino, la edad avanzada y el antece-
dente de colecistitis crénica calculosa.?

Las manifestaciones clinicas del ACVB son inespe-
cificas; generalmente, la pared de la vesicula biliar
presenta una calcificacién distréfica, lo cual no se
observd en el paciente. En adicion a esto, el diagnds-
tico pre quirdrgico es usualmente infrecuente vy, a
veces, conlleva a la necesidad de realizar biopsias
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Figura 4. Hallazgos histopatoldgicos: Diseminacion metastdsica de
un Adenocarcinoma de Vesicula Biliar moderadamente diferenciado

intraoperatorias para alcanzar el diagndstico, lo cual
esta demostrado apropiadamente en este caso.

La metastasis del ACVB puede ser local o disemina-
da. Cuando es de extension local, por contiguidad, afec-
ta principalmente al higado (86%)y a los ganglios
linfaticos (60%) adyacentes. Por otro lado, la metastasis
extrahepatica, es decir, al colon y al duodeno, es muy
infrecuente y manifiesta, desde ya, una enfermedad
avanzada.* 5 En el presente caso, tanto las paredes
del duodeno como las del colon, estaban adheridas una
a la otra a causa de la enfermedad metastasica del
ACVB. Ademas, se evidenci6 un claro compromiso de
la serosa de dichos drganos, mas no de la mucosa
como es comun observar. Todo esto permitid la crea-
cion de un ambiente dptimo para el crecimiento bacte-
riano de Enterococco Durans. Este hecho conllevo al
crecimiento de la masa quistica no dependiente del
higado, como se muestra en las biopsias tomadas,
comprimiendo la ampolla de Vater y con ello originando
el cuadro ictérico en el paciente, ademéas de cambios
en el ritmo defecatorio por la compresion del duodeno
y colon transverso. Debido a la presentacion atipica del
cuadro del paciente y,a sus antecedentes, se procedié
a realizar una laparotomia exploratoria para determinar
el diagnostico. En el presente caso, no hubo momento
en la historia de la enfermedad, en el que el higado
mostrara signos de expansion local de enfermedad pri-
maria. Ademas, la formacién quistica, producto de la
enfermedad metastasica, pudo haber sido un mecanis-
mo celular adaptativo al nuevo medio ambiente, lo cual

les permitio proliferar y sobrevivir en su nueva locacion.”
Por otro lado, la formacién quistica y el fluido producido
por las glandulas del adenocarcinoma, presentes en las
paredes, pudo haber facilitado la translocacion bacte-
riana de Enterococco Durans, quienes estan particular-
mente, presentes en esta porcién del tracto, como se
dijo anteriormente. Estos microorganismos usualmente
sobreviven en ciertos ambientes dentro del tracto col6-
nico, lo cual les permite ser un reservorio con capacidad
de diseminacidn. En este caso, la presentacion inespe-
cifica de este tipo de quiste, conllevd a realizar una
puncién guiada por ecografia para el drenaje y el estu-
dio de la masa quistica abdominal.

Por ultimo, la presencia de necrosis coagulativa en
la pared del quiste, sugiere que la resolucion esponta-
nea de la ictericia fue producto de la atrofia transitoria
del quiste por muerte celular en la pared de la lesion.

Conclusion

En conclusion, las células neoplasicas pueden
adaptarse a sobrevivir en ambientes dificiles y pue-
den simular otra enfermedad con sintomatologia ines-
pecifica asociada, demorando asi el proceso
diagndstico ¢ desviandolo de la enfermedad subya-
cente. Tal como en el caso presentado, pueden simu-
lar un quiste inflamatorio o, por los antecedentes del
paciente, un quiste hidatidico, desviando asi el diag-
nostico final. Por este motivo, debe realizarse una
historia médica apropiada, resaltando los anteceden-
tes del paciente, y un plan de trabajo adecuado.
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Resumen

La hemorragia por ruptura hepdtica es una rara y letal complicacion, de etiologia desconocida. Obliga al equipo multidiscipli-
nario a la interrupcion del embarazo, al tratamiento agresivo y al manejo de la paciente en una unidad de cuidado intensivo
(UCI). Se presentan dos pacientes con embarazo de término con ruptura de hematoma hepatico subcapsular asociado a
sindrome HELLP (hemolysis, elevated liver enzymes, low platelet count), asintomaticas, durante operacion cesdrea, con ma-
nejo en UCI, ambas con evolucion torpida; una fallece y la otra se egresa. La ruptura hepatica requiere una alta sospecha y
un manejo multidisciplinario oportuno, agresivo en todos los casos y de intervencion quirdrgica en quienes desarrollen ruptu-
ra hepadtica, para mejorar la supervivencia.

Palabras clave: Hematoma hepatico. Ruptura hepatica. Sindrome HELLP. Preeclampsia. Eclampsia.
Abstract

Hemorrhagic liver rupture is a rare and deadly complication. The pathogenesis is unknown. This situation forces the multidis-
ciplinary team, the immediate termination of pregnancy, the treatment and management of the patient in an intensive care unit
(ICU). We report the results of two patients with spontaneous rupture of the liver during pregnancy and HELLP (hemolysis,
elevated liver enzymes, low platelet count) syndrome, asymptomatic, during cesarean section, with management in ICU, poor
evolution without adequate response; one died and the other leaves hospital. Liver rupture requires high suspicion and timely,
aggressive multidisciplinary management in all cases and surgical intervention in those who develop liver ruptura, to improve
survival.

Keywords: Liver hematoma. Hepatic rupture. HELLP syndrome. Preeclampsia. Eclampsia.

preeclampsia-eclampsia, caracterizado por hemdlisis
(microangiopatia hemolitica), elevacion de las enzimas

El sindrome HELLP (hemolysis, elevated liver enzy- hepaticas (aminotransferasa de dos a diez veces los
mes, low platelet count) fue descrito por Weinstein, en  valores normales) y trombocitopenia (<100,000/mm?)'.
1982, como un cuadro clinico incluido dentro del am-  La etiopatogenia se desconoce con exactitud. Se ha
plio espectro de las alteraciones que complican la sefalado que probablemente esté relacionada con el
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dafno del endotelio vascular que se produce en la en-
fermedad hipertensiva del embarazo, con depdsito de
plaquetas (trombocitopenia) y fibrina local, y el paso
de los hematies por las arteriolas con deposito de fi-
brina, que deforman y fragmentan los hematies apa-
reciendo los esquistocitos o células en erizo. La
obstruccion del flujo sanguineo en las sinusoides por
los depdsitos de fibrina seria la causa de las altera-
ciones hepaticas, con congestion vascular y aumento
de la presion intrahepatica, con distension de la cap-
sula de Glisson, provocando hematoma subcapsular
y ruptura hepatica®. La hemorragia con ruptura hepa-
tica es una rara y letal complicacién durante el emba-
razo; se presenta un caso por cada 45,000 a 260,000
gestaciones. El sindrome HELLP se desarrolla en
aproximadamente el 0.1-0.8% de los embarazos y en
el 10-20% de las gestantes con preeclampsia grave o
eclampsia®. Su mortalidad es del 2-3%, y asociado a
hematoma subcapsular hepatico es del 59-62%*. En
una larga revisién?, la incidencia de hemorragia hepa-
tica con ruptura fue de 1 por 45,000 nacidos vivos. Se
observo que las pacientes que presentaron hematoma
y ruptura hepética eran afiosas y multiparas?. Indiscu-
tiblemente, es una de las pocas urgencias reales,
como cualquier trastorno hemorragico del organismo,
por lo que el diagndstico debe ser lo mas temprano
posible y lo méas preciso posible para normar la con-
ducta. Clinicamente se manifiesta con dolor abdomi-
nal (epigastrio e hipocondrio derecho, en ocasiones
irradiado al dorso), nduseas y vomitos, signos de hi-
poperfusion o anemia aguda (hipotensidn, taquicardia,
compromiso del estado general, etc.) y sufrimiento
fetal agudo®. Por lo tanto, es imperante obtener en
breve (si se sospechamos en clinica) un estudio de
imagen que permita evaluar la anatomia y la estructu-
ra hepatica, asi como el resto de los 6rganos abdomi-
nales (intraperitoneales y extraperitoneales). Esta
situacion obliga al equipo multidisciplinario a la inte-
rrupcién inmediata del embarazo, el tratamiento de la
ruptura hepatica por un cirujano de experiencia y el
manejo de la paciente en una unidad de cuidado in-
tensivo  (UCI) por el grave compromiso
multisistémico®.

Casos clinicos
Caso 1
Mujer de 27 afios, union libre, secundaria incomple-

ta, dedicada al hogar. Gestas 5, partos 4. Fecha de
la ultima regla: no confiable. Inicia con sangrado

transvaginal escaso, epigastralgia y cefalea, en
urgencias de ginecologia y obstetricia, con presion
arterial 160 / 100 mmHg, frecuencia respiratoria
18 rpm, frecuencia cardiaca 65 Ipm, temperatura
36.9 °C, sin datos de abdomen agudo e hiperrefléxica.
Se ingresa por embarazo de 35.1 semanas, trabajo
de parto en fase dinamica y sindrome HELLP, con
hemoglobina 13.1, hematocrito 39.9, leucocitos 8.8,
plaquetas 62,000, bilirrubina total 2.2, bilirrubina indi-
recta 1.8, bilirrubina directa 0.4, aspartato transami-
nasa 563, alanina aminotransferasa 297, lactato
deshidrogenasa 924, fosfatasa alcalina 158, glucosa
96, nitrdgeno ureico en sangre 11.37, creatinina 0.66,
acido urico 24.33. Examen general de orina: protei-
nuria 300. Se realiza cesarea por bradicardia fetal de
90 Ipm y se obtiene un recién nacido con Apgar 6 / 8,
que 30 minutos mas tarde se ingresa a UCI neonatal
por distrés respiratorio. En revisién se observa san-
grado de un hematoma subcapsular hepatico roto en
los segmentos IV, V, VI, VIl y VIII, con sangrado activo
y hemoperitoneo de 1300 ml. Se inicia transfusién de
hemoderivados y se decide realizar empaquetamiento
hepatico para posterior control de dafos, enviandose
a UCl intubada. Estudios de control: hemoglobina 5.1,
hematocrito 24.8, leucocitos 16.5, plaquetas 120,000
(posterior a transfusion de 10 concentrados plaqueta-
rios), albumina 2.47, globulina 2.36, bilirrubina total
2.0, bilirrubina indirecta 1.4, bilirrubina directa 0.6,
aspartato transaminasa 196, alanina aminotransfera-
sa 138, lactato deshidrogenasa 1426. Examen gene-
ral de orina: proteinuria 600. A las 4 horas de su
ingreso presenta deterioro progresivo y se indica la-
parotomia exploradora de urgencia. Durante el tras-
lado al quiréfano presenta paro cardiorrespiratorio y
se realizan maniobras de reanimacion avanzada, sin
obtencién de respuesta. Se declara el fallecimiento
por choque hipovolémico, ruptura hepatica de hema-
toma subcapsular y sindrome HELLP.

Caso 2

Mujer de 28 afios. Gestas 5, partos 4. Ingresa con
embarazo de 39.2 semanas con preeclampsia con
criterios de gravedad. Para mejorar el prondstico fetal
se realiza cesarea, obteniéndose un recién nacido
vivo con Apgar 6 / 8, Capurro 40 semanas de gesta-
cién y peso 3000 g, que pasa a alojamiento conjunto.
En revision, sangrado de origen hepatico por ruptura
de hematoma hepatico en los segmentos V y VI (y
probablemente VII-VIII), por lo que se realizan cole-
cistectomia y ligadura de la arteria hepatica derecha
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por cirugia general; 2000 ml de hemoperitoneo y
300 ml de cesérea, con transfusion de tres paquetes
globulares y dos de plasma fresco congelado. Ingresa
ala UCly se le realiza tomografia computada simple
abdominal-pélvica (Figs. 1 a 3), complementandose
con ultrasonido abdominal (Figs. 4 y 5). A las 12 horas
del evento quirdrgico, la paciente presenta tendencia
a la oliguria e hipoglucemia, con aumento de transa-
minasas y lactato deshidrogenasa, coagulopatia, con
datos de falla hepatica agua, funcién renal compro-
metida (aumento de azoados) e hiperpotasemia, y
evolucion térpida. Se inicia hemodialisis con cuatro
sesiones y se recupera la funcion renal. También me-
joran la funcion hepatica y el estado hemodinamico.
Se traslada a piso de ginecologia para vigilancia,
control tomogréfico a los 8 dias (Fig. 6) y posterior a
5 dias se egresa por mejoria.

Discusion

El sindrome HELLP fue referido por primera vez por
Weinstein en 1982 como una forma extremadamente
progresiva de gestosis. Ademas de los sintomas,
como proteinuria e hipertension, el cuadro clinico se
caracteriza por hemdlisis, microangiopatia, tromboci-
topenia y, especialmente, deterioro de la funcién he-
patica. Dentro de este cuadro clinico pueden ocurrir
complicaciones graves, como ataques eclampticos,
disfuncion renal, hemorragia intracraneal, hemorragia
intrahepatica y coagulopatia’. Ocurre comunmente
entre las 28 y 36 semanas de gestacion, pero también
puede ocurrir posparto o incluso durante el trabajo de
parto®. En los dos casos presentados, la ruptura fue
espontanea, sin sintomatologia previa. Se asocia con
una tasa de mortalidad materna del 3.3%. Sin embar-
go, cuando hay hematomas hepaticos, o cuando se
produce la ruptura hepatica, la mortalidad y la morbi-
lidad aumentan significativamente®.

Su etiopatogenia aun no ha sido aclarada; se con-
sidera la necrosis parenquimatosa periportal y focal
secundaria a depdsitos hialinos y de fibrina en las
sinusoides hepaticas, 10 que causa congestion vas-
cular, aumento de la presion intrahepatica, dilatacion
de la capsula de Glisson y formacion del hematoma'.
Clinicamente se caracteriza por epigastralgia o dolor
en barra en el cuadrante superior derecho del abdo-
men, dolor referido en el hombro derecho, nauseas,
vomito, distensién abdominal y choque hipovolémi-
co'®. En estos casos no se manifestd dolor, sino dete-
rioro del estado hemodinamico y sufrimiento fetal, lo
que refleja la heterogeneidad y la variabilidad clinica

Figura 1. Tomografia en reconstruccion coronal, observando en el
higado una imagen tubular a nivel subcapsular hiperdensa, bien defi-
nida, con indices de atenuacion de 45 UH (densidad sangre), en rela-
cién a un hematoma subcapsular.

Figura 2. Tomografia en corte axial a nivel de los segmentos VIl y VIl
hepaticos, identificando en el higado la misma imagen hiperdensa de
la figura 1, subcapsular, conservando el resto del parénquima hepa-
tico su densidad normal.

Figura 3. En cortes mas inferiores que en la figura 2 se continia
observando la imagen subcapsular en relacion a un hematoma activo
(por la hiperdensidad), pero bien delimitado.
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Figura 4. Imagen de ultrasonido obtenida con transductor convexo, en
la cual se observa el higado a nivel del segmento VI (flecha fina), a nivel
marginal una imagen hipoecoica, heterogénea, con dreas de mayor y
menor ecogenicidad, y adyacente se observa una zona hiperecogenica
difusa, la cual podria corresponder a sangrado activo (flecha gruesa).

Abd.-Gral.

Figura 5. Imagen de ultrasonido del segmento VI (cruz) en la que se
observan los hallazgos antes comentados y puede verse la distribucion
subcortical del hematoma, con areas de sangrado activo adyacente (aste-
risco). El espacio de Morrison (flecha) se observa sin liquido libre ni colec-
ciones, otro dato que descarta liquido libre al momento del ultrasonido.

Figura 6. Control tomogrdfico a los 8 dias, con datos de hematoma
que no presenté evolucion ni progresion (flechas).

de esta patologia. El diagndstico fue intraoperatorio y
se realizé durante la cesarea de emergencia indicada
por bradicardia fetal, en la cual se observé hemope-
ritoneo masivo, condicionado por la ruptura de los
segmentos IV, V, VI, VIl y VIII, lo que a su vez produjo
un choque hemorragico.

De acuerdo con lo mencionado en la literatura,
cuando se diagnostica un hematoma subcapsular
(que no es el tema) o una ruptura hepatica en una
paciente obstétrica tenemos la necesidad imperiosa
de interrumpir el embarazo (via abdominal)'. Aunque
todavia no hay un acuerdo sobre el mejor enfoque
para tratar la ruptura hepatica, el manejo consiste en
una monitorizacion continua, ya que la paciente pre-
sentard inestabilidad hemodinamica (choque, hipoten-
sién, anuria, vasopresores), rotura con hemoperitoneo
y pérdida hematica continua. En cualquier caso, cuan-
do se sospecha ruptura hepética, se debe realizar
una laparotomia exploradora.

La compresion manual es sin duda uno de los alia-
dos mas importantes, con lo cual se permite el control
inicial del sangrado con aspiracion completa del he-
moperitoneo, y estabilizar hemodinamicamente a la
paciente, reanimarla y tomar la decision del paso a
seguir; uno de ellos es la maniobra de Pringle®, que
consiste en la diseccion del hilio hepatico en donde
podemos comprimir tanto la vena porta como la arte-
ria hepatica para asi disminuir el sangrado, y tener
mayor oportunidad de controlarlo segun su
profundidad.

El empaquetamiento hepético'® consiste en una téc-
nica de control de dafos, siendo asi el método mas
utilizado, por ser uno de los mas exitosos, incluyendo
la pared anterior del torax, el diafragma vy el retroperi-
toneo. Proporciona hemostasia practicamente de ma-
nera inmediata, obteniendo como respuesta una
estabilizaciéon hemodinamica en la UCI. Con él se
puede lograr un 86% de sobrevida, seccionando los
ligamentos falciforme, coronario, triangular derecho y
triangular izquierdo (excepto si tienen hematoma entre
sus hojas), realizandose en forma temprana durante
la laparotomia, teniendo dentro de sus complicaciones
un sindrome compartimental abdominal®®, siendo ma-
nejado como abdomen abierto, asi como el propio
retiro de las compresas, ya que puede iniciar un se-
gundo cuadro hemorrdgico, por lo cual es necesario
humedecer con solucién salina. Tiene la mortalidad
mas baja (25-30%) y por ello se utiliza como trata-
miento quirlrgico de primera opcidn'.

¢Cuando retirar el empaquetamiento? Existen di-
ferentes opciones (la mayoria de ellas
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individualizadas), siendo una de ellas la correccidn
de la acidosis, la hipotermia y las alteraciones de
la coagulacion en 24-48 horas'. Diferentes autores
comentan que existe un 83% de riesgo de sepsis
perihepatica si es mayor de 3 dias y un 27% de
riesgo de sepsis abdominal si es menor de 3 dias.
La recomendacidén concreta es retirarlo antes de las
72 horas'®, siendo un retiro efectivo de coagulos y
de material desvitalizado. Se puede realizar tam-
bién un empaquetamiento con el epipldn' ocupan-
do el espacio muerto con tejido vivo, ya que favorece
la actividad de los macréfagos, obteniendo un 95%
de éxito al detener el sangrado, con un 8% de mor-
talidad, y no es necesario retirarlo. Otras opciones
de tratamiento (tras el empaquetamiento), como la
lobectomia hepatica, la ligadura de la arteria hepa-
tica y la embolizacion hepatica, tienen una alta
mortalidad, del 75%, el 40% y el 35%, respectiva-
mente; se pueden utilizar si el empaquetamiento no
funciona’®,

Utilizar hemostaticos también es una medida que
puede ayudar, como selladores de fibrina' para esta-
bilizar el coagulo, que pueden ser de fibrindgeno mas
fibrina, cloruro de calcio y aprotinina, N-acetil gluco-
samina acetilada (gasa 4 x 4 cm) y factor Vlla recom-
binante?®, que estimula la formacién de tapones
hemostaticos, existiendo el riesgo de eventos trom-
béticos, embolia pulmonar y coagulacion intravascular
diseminada. En casos extremos se puede utilizar la
ligadura de la arteria hepatica, que puede hacerse de
manera quirdrgica o por medio de angiografia, ha-
ciendo uso de ella en menos del 1%, debiendo ser
durante la laparotomia y posterior a un empaqueta-
miento fallido, solo en pacientes con disminucion del
sangrado después de la maniobra de Pringle, tenien-
do un bajo riesgo de disfuncién hepatica en pacientes
hemodinamicamente estables, riesgo de isquemia,
necrosis y sepsis en pacientes en estado de choque,
y finalmente puede requerir incluso trasplante hepa-
tico?22 de urgencia, indicado en pacientes con falla
hepatica aguda pero sin dafio neurolégico, hemodi-
namicamente estables, con correccion de factores de
coagulacion y que se tenga disponibilidad de donador
en menos de 36 horas en fase anhepatica®.

En lo que respecta a nuestro enfoque quirdrgico, se
realizé un empaquetamiento hepatico inmediato como
primera medida apoyado por el servicio de cirugia
general de nuestro hospital; sin embargo, no se pudo
contener el sangrado masivo y, condicionado por el
estado de coagulopatia de la paciente, no se logrd su
supervivencia.

La supervivencia y el prondstico dependen del re-
conocimiento precoz de los signos y sintomas, asi
como de la pronta intervencion quirdrgica. A pesar del
tratamiento quirdrgico oportuno, la mortalidad mater-
na alcanza cifras del 40% y la fetal es aun mas ele-
vada. En las pacientes en que desdichadamente no
se instala la terapéutica quirtrgica, la mortalidad al-
canza cifras del orden del 100%. La hemorragia he-
patica incontrolable exacerbada a un estado de
coagulopatia es la principal causa de la muerte?.

Nos es de vital importancia dar a conocer estos
casos porque la presentacion clinica del hematoma
subcapsular roto no fue manifestado por el dolor
caracteristico. Esto, aunado a la infrecuencia del
cuadro, provoca que muchos casos no sean sospe-
chados, el diagndstico sea demorado y la terapéu-
tica desconocida, siendo un hallazgo durante la
laparotomia, y por lo tanto con un alto indice de
mortalidad.

Conclusiones

Tomando en cuenta la frecuencia de preeclamp-
sia-eclampsia y sindrome HELLP, es importante tener
una alta sospecha clinica de esta para establecer el
diagndstico temprano de la ruptura hepatica, ya que
al ser una complicacién poco frecuente asociada al
sindrome HELLP representa un cuadro de morbilidad
materna extremadamente grave, con una elevada
mortalidad. Es indispensable realizar un manejo mul-
tidisciplinario oportuno, agresivo en todos los casos
y de intervencion quirdrgica en quienes desarrollen
esta patologia, individualizando el manejo, segun sea
el caso, para mejorar la supervivencia materna.
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CASO CLIiNICO

Reporte de caso: hipoglucemia grave como manifestacion
tardia de sindrome de Sheehan
Case report: severe hypoglycaemia as a late manifestation of Sheehan’s syndrome
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Resumen

Antecedentes: E/ sindrome de Sheehan es un hipopituitarismo secundario a necrosis de la gldndula hipdfisis causado por
una hemorragia posparto. La presentacion frecuentemente es como amenorrea y agalactia; la hipoglucemia como presentacion
solitaria es infrecuente. Caso clinico: Mujer de 68 afios con antecedente de hemorragia posparto hace 35 afios. Curso con
dos episodios de hipoglucemia. Durante su hospitalizacion se detecta panhipopituitarismo y se corrobora por resonancia
magneética la silla turca vacia. Conclusiones: Es recomendable que el personal médico sospeche un sindrome de Sheehan
ante cualquier mujer con hipoglucemia inespecifica y sin antecedente de enfermedad crdnica degenerativa.

Palabras clave: Sindrome de Sheehan. Hipoglucemia. Presentacion atipica.

Abstract

Background: Sheehan’s syndrome is a hypopituitarism secondary to necrosis of the pituitary gland caused by massive
postpartum bleeding. The presentation is frequently amenorrhea and agalactia; hypoglycemia as a solitary presentation is
uncommon. Case report: 68-year-old female with a history of postpartum hemorrhage 35 years ago. She had two episodes
of hypoglycemia. During her hospital stay, panhypopituitarism was detected and the empty sella was confirmed by magnetic
resonance imaging. Conclusions: It is recommended that medical personnel suspect Sheehan’s syndrome in any woman
with nonspecific hypoglycemia and no history of chronic degenerative disease.

Keywords: Sheehan’s syndrome. Hypoglycemia. Atypical presentation.
la necrosis de la glandula hipdfisis causada por hipo-

tension arterial sistémica secundaria a sangrado ma-
sivo durante el trabajo de parto®. Ocurre en el 1-2%

|ntroduccién

El sindrome de Sheehan es una complicacion de la
hemorragia posparto’, que fue descrito por primera de las mujeres* y su incidencia en México es de
vez por el patélogo britanico H.L. Sheehan en 19372,  1/10,000 partos®. En Islandia, la prevalencia es de
Se presenta como un hipopituitarismo secundario a 5 casos por cada 100,000 mujeres®.
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Durante el embarazo se desarrolla una hiperplasia
de la glandula hipdfisis, sobre todo en la regién ante-
rior, con la finalidad de aumentar la producciéon de
prolactina necesaria para la lactancia®. La irrigacion
de la glandula hipofisis predispone a isquemia arterial
durante periodos de hipotension arterial, puesto que
la arteria hipofisaria superior penetra en el hipotalamo
para formar el sistema portal de capilares, que cursa
por el tallo hacia la hipofisis anterior, por lo que es
perfundida con presidn venosa®. La glandula hipdfisis
esta formada por un Iébulo anterior que segrega pro-
lactina, hormona del crecimiento, gonadotropinas,
adrenocorticotropina y tirotropina; el I6bulo medio se-
grega melanotropinas, y en el I18bulo posterior se al-
macenan la oxitocina y la hormona antidiurética
secretadas por el hipotdlamo’. Durante el parto, la
presencia de una hemorragia masiva produce hipo-
tension arterial, y en consecuencia se pueden gene-
rar areas de necrosis®.

Las pacientes suelen presentarse meses o afnos
después del episodio de hemorragia posparto®, con
un tiempo medio que varia de 2 a 33 afios™, debido
a un dafio hipofisario incompleto y una progresion
lenta del dafo'. En las formas tardias, los sintomas
son variables dependiendo del déficit hormonal, sien-
do frecuentes los sintomas inespecificos en mas del
50% de las mujeres'’, seguidos de amenorrea, este-
rilidad y disminucion del vello por déficit de gonado-
tropinas, astenia, fatiga, intolerancia al frio vy
envejecimiento prematuro por déficit de tiroxina y de
hormona del crecimiento*'". Las pacientes pueden
presentar una crisis suprarrenal por deficiencia de
cortisol 0 coma mixedematoso'.

Caso clinico

Mujer de 68 afos con antecedente de hemorragia
posparto a los 33 afios de edad, sin secuelas clinicas
tras dicho evento (agalactia ni amenorrea). Sin ante-
cedentes familiares de insulinoma. Se le diagnosticd
trastorno depresivo mayor a los 38 afios, en manejo
con fluoxetina. En la entrevista negd otras enfermeda-
des cronicas degenerativas. Su padecimiento actual
inicié el dia 12 de abril de 2019, cuando acudié a un
hospital privado por presentar astenia, adinamia, dia-
foresis, debilidad, confusion y somnolencia; el manejo
médico inicial incluyd control de deshidratacion grave
y de hipoglucemia mediante soluciones glucosadas
parenterales, siendo egresada al tercer dia por apa-
rente mejoria general. Veinticinco dias después del
inicio de este cuadro presentd de nuevo la misma

Tabla 1. Estudios de laboratorio al ingreso de la paciente al
servicio de urgencias, en los que son evidentes la hipoglucemia
grave y la anemia

Parametro Valor Rango normal
Glucosa | 30 mg/dl 60-100 mg/dl
Nitrégeno ureico en 7 mg/dl 8-20 mg/dl
sangre

Urea 15 mg/d| 10-40 mg/dl
Hemoglobina 1 9.0 g/dl 14 £ 2 gr/dl
Hematocrito 1 24.4 (%) 42 £ 5(%)
VCM 87 fl 80-97 fl
HCM 31 pg 27-31.2 pg
Leucocitos 1 3.9 x10% 4.5-11.5 x109/
Plaquetas 309,000 cel/mm?®  150,000-450,000 cel/mm?

HCM: hemoglobina corpuscular media; VCM: volumen corpuscular medio.

sintomatologia, pero en esta ocasion fue llevada al
servicio de urgencias de nuestro hospital. A su ingre-
so, la paciente presentaba un cuadro clinico caracte-
rizado por hipoglucemia grave con debilidad, mareo,
confusion y somnolencia. Los exdmenes de laborato-
rio mostraron una concentracion de glucosa sérica de
30 mg/dl y una anemia normo-normo (volumen cor-
puscular medio [VCM] de 87 fl y hemoglobina corpus-
cular media [HCM] 31 pg) asociada a hemoglobina de
9.0 g/dl, hematocrito del 24.4% y leucocitopenia de 3.9
x 10 %/I. Se le administré una carga de solucién glu-
cosada al 50% por via parenteral que condiciond un
alivio casi inmediato de los sintomas, lo que se conoce
como la triada de Whipple (baja concentraciéon de
glucosa en sangre, sintomas de hipoglucemia y mejo-
ria una vez normalizada la glucemia). Fue ingresada
al servicio de medicina interna para continuar con el
protocolo de estudio de la hipoglucemia. En la tabla 1
se detallan los estudios de laboratorio al ingreso de la
paciente en el servicio de urgencias, en los que son
evidentes la hipoglucemia grave y la anemia. Tras su
ingreso al servicio de medicina interna, la exploracion
fisica reveld despigmentacion de la piel principalmente
de las aréolas mamarias, involucion mamaria y pérdi-
da del vello axilar y pubico; no se encontraron estig-
mas de hepatopatia cronica. Los signos vitales eran
normales. La presencia de insuficiencia renal, hepa-
topatia cronica e hipoglucemia secundaria a medica-
mentos u otras sustancias, tales como insulina,
sulfonilureas, glinidas o alcohol, se descartd por la
informacion y los antecedentes obtenidos en la
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Tabla 2. Estudios de laboratorio durante la estancia de la paciente
en el servicio de medicina interna, en los que son evidentes el
hipopituitarismo y la hipoinsulinemia

Parametro Valor Rango normal
Hormona del crecimiento 0.07 ng/ml <10 ng/ml
Somatomedina 1 3 ng/ml 17-241 ng/ml
Hormona estimulante del foliculo L OmuUl/ml 27-133 mUl/ml
Hormona luteinizante 1 0.1 mUl/ml 0.9-10.9 mUl/ml
Hormona estimulante de tiroides | 0.27 uU/ml  0.47-5.01 uU/ml
Cortisol sérico matutino 10,30 ug/dl  6.2-19.4 pg/dl
Tiroxina libre 1 0.43 ng/dl  0.70-1,46 ng/dl
Insulina endogena | 1.0uUl/ml 3.2-16.3 uUl/ml

historia clinica. Se indagd acerca de algun proceso
séptico o inanicién que explicaran la hipoglucemia, sin
éxito. Para la evaluacion de hipocortisolismo e hiper-
insulinismo como causa de la hipoglucemia se deter-
minaron el cortisol sérico y la insulina enddgena; con
los resultados obtenidos se pudo determinar la pre-
sencia de hipocortisolismo y valores disminuidos de
insulina enddgena, al contrario de lo que se podria
esperar en una hiperinsulinemia. En la tabla 2 se
muestran los resultados de los estudios de laboratorio
realizados durante la estancia de la paciente en el
servicio de medicina interna, en los que son evidentes
el hipopituitarismo y el hipotiroidismo. En la tomografia
computarizada de abdomen no se evidenciaron masas
tumorales en el pancreas ni en la cavidad abdominal,
y por lo tanto se descarté la hipétesis de un insulinoma
como causante de la hipoglucemia. En virtud de los
valores bajos de cortisol sérico se realizé una reso-
nancia magnética de craneo en busca de alteraciones
anatomicas, y el resultado fue la presencia de una silla
turca vacia, por lo que con el antecedente de hemo-
rragia posparto, el panhipopituitarismo y el estudio de
imagen se considerd que se trataba de un sindrome
de Sheehan. En la figura 1 se muestra el resultado de
la resonancia magnética de craneo que mostro la silla
turca vacia. Una vez con el diagndstico, se inici6 tra-
tamiento con reemplazo hormonal. Se administrd
prednisona a dosis de 5 mg/24 h por via oral. Se eligié
este farmaco porque es el disponible en nuestra ins-
titucién. Las guias recomiendan el uso de hidrocorti-
sona por via oral como primera opcion de tratamiento
hormonal sustitutivo'?™, pero en México no contamos
con este preparado. Se administré levotiroxina

Figura 1. Resonancia magnética de craneo en corte sagital en
secuencia T1 que muestra la presencia de la silla turca vacia.

ajustada de acuerdo con el peso de la paciente a dosis
de 1.6 ug/kg de peso corporal cada 24 horas (dosis
final de 100 pg al dia) para controlar los sintomas hi-
potiroideos y prevenir complicaciones como el coma
mixedematoso. La mejoraria del cuadro clinico fue
evidente a los 14 dias de iniciado el tratamiento.

Discusion

La falla de la glandula pituitaria ocurre bajo varias
condiciones: enfermedades hipotalamicas como cra-
neofaringiomas, metastasis de tumores primarios de
pulmén o mama, secundaria a radiacion del sistema
nervioso central, infecciones como meningitis tuber-
culosa y traumaticas, y enfermedades hipofisiarias
como adenomas o quiste de hipdfisis, cirugia hipofi-
saria, radiacion hipofisaria, hemocromatosis, infec-
cién o absceso hipofisario, y causas vasculares como
apoplejia y sindrome de Sheehan. El hipopituitarismo
relacionado con el sindrome de Sheehan es poco
frecuente. El sindrome de Sheehan es mas comun en
los paises en vias de desarrollo®™. Su diagndstico se
fundamenta en el antecedente de hemorragia pospar-
to, falla en la lactancia, deficiencia de hormonas hi-
pofisarias y presencia de una imagen radioldgica de
silla turca vacia en un estudio de resonancia magné-
tica de craneo™. Nuestra paciente cumplia todos los
criterios, pero su presentacion atipica ocurrié 35 afios
después del evento de hemorragia posparto y sin falla
en la lactancia ni amenorrea. En los ultimos afos se
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han publicado varias series de casos sobre la presen-
tacion clinica tardia del sindrome de Sheehan'’-22,

En un estudio realizado en la India en 2016" se
reportd la pérdida hormonal en un grupo de 21 muje-
res con diagndstico de sindrome de Sheehan, y se
encontré que la pérdida mas frecuente fue para pro-
lactina, gonadotropinas y hormona del crecimien-
to'6-192224 - con manifestacion clinica de insuficiencia
para la lactancia y amenorrea. Es comun encontrar
que la caida en las cifras de cortisol se presente en
un 50% de los casos. Otro estudio publicado en Xin-
jiang, China, en 2015, con 97 mujeres con sindrome
de Sheehan, obtuvo resultados similares: la presen-
tacion clinica mas frecuente fue la pérdida del vello
axilar o pubico en el 85.6% de los casos estudiados,
amenorrea en el 82.5% y agalactia en el 74.2%%.

Otros estudios han sugerido que la presentacion
aguda mas comun se asocia a crisis suprarrenal con
colapso cardiovascular, hipoglucemia, hiponatremia y
choque'™". La presentacién cronica mas frecuente es
con amenorrea por déficit de gonadotropinas, agalac-
tia e involucion mamaria, pudiendo iniciarse incluso
después de varios afios del evento hemorragico pos-
parto con crisis suprarrenal o hipotiroidismo, como
sucedio en este caso”'5:2223:27,

El principal diagndstico diferencial es la hipofisitis
linfocitica, la cual puede presentarse en nifios y adul-
tos de ambos sexos, comunmente asociada a otras
enfermedades autoinmunitarias, ocurre sin el antece-
dente de hemorragia posparto, las hormonas mas
habitualmente afectadas son el eje corticoide vy tiroi-
deo, se asocia a hiperprolactinemia y diabetes insipi-
da, y en la resonancia magnética se observa como
masa hipofisaria'?’, por lo que, por las caracteristi-
cas, el cuadro clinico y los resultados de laboratorio
y de imagen de la paciente, es improbable este
diagndstico.

La presentacion clinica de nuestra paciente
consistio en dos episodios de hipoglucemia con un
mes de diferencia, lo cual es una presentacion atipica
no reportada en otros estudios. La hipoglucemia
como parte de una crisis suprarrenal aguda es un
evento clinico relativamente frecuente, pero en este
caso la paciente no cursé con crisis suprarrenal, sino
solo con hipoglucemia aislada. En una serie de casos
publicado por Ozkan y Colak?® en 2005 se encontrd
la presencia de hipoglucemia e hipotiroidismo en el
15% de las pacientes, lo cual confirma la baja preva-
lencia de esta presentacion clinica. Kumar, et al.?®
reportaron el caso de una hipoglucemia recurrente
comopresentacion tardia del sindrome de Sheehan.

Otra forma de presentacion reportada es con episo-
dios de hipoglucemia e hiponatremia®.

En este caso, una vez que se realizé el diagnostico
de sindrome de Sheehan se inicid su tratamiento hor-
monal sustitutivo que produjo mejoria clinica y alta del
hospital en poco tiempo. Es necesario que el personal
médico tenga conocimiento de este hecho, dado que
un diagndstico y un tratamiento de reemplazo opor-
tunos tienen un gran impacto en la morbilidad y la
mortalidad de las pacientes.
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Resumen

Los tumores del estroma gastrointestinal (GIST) suponen el 1-2% de los tumores digestivos, siendo su localizacion mas fre-
cuente el estémago (55-60%) y el intestino delgado (30%). Los avances mds importantes sucedidos en los ultimos afios se
centran en cuatro dreas: biologia molecular, abordaje quirdrgico laparoscdpico, manejo técnico del GIST en localizaciones
inusuales y tratamiento e integracion de la cirugia en el manejo del GIST avanzado. Los avances en el conocimiento de la
biologia molecular del GIST han dado lugar a la progresiva identificacion de nueva mutaciones oncogénicas que hacen del
concepto wild type obsoleto. Estos avances han permitido el desarrollo de dos nuevos farmacos, avapritinib y ripretinib, lo que
permite el tratamiento de pacientes con mutaciones resistentes a las tres lineas terapéuticas cldsicas. El tratamiento quirdr-
gico del GIST se rige por unos principios técnicos bien establecidos que el abordaje laparoscdpico debe cumplir, abordaje
que queda limitado por dos factores clave: localizacion y tamafio. EI GIST de localizacion infrecuente (eséfago, duodeno o
recto, o extradigestivo) supone un reto terapéutico. Estos pacientes deben ser manejados en un contexto multidisciplinario.
La cirugia queda integrada en el manejo del GIST avanzado, considerdndose como adyuvante a los inhibidores de Ia tirosina
cinasa.

Palabras clave: Tumor del estroma gastrointestinal (GIST). Inhibidores de la tirosina cinasa (ITQ). Imatinib. Laparoscopia.
Equipo muiltidisciplinario.

Abstract

Gastrointestinal Stromal Sarcomas (GIST) are mesenchymal neoplasms whose incidence accounts for 1-2% of digestive tu-
mors, being located in the stomach (55-60%) and small intestine (30%). The advances in its knowledge and management
succeeded in the last years have being spectacular. This review aims to summarize the most important of them for surgeons.
We identified four areas of interest: molecular oncology, laparoscopic approach, management of GIST located at unusual loca-
tions, and management of advanced GIST. Advances in the field of molecular oncology lead to the discovery of new onco-
genic mutations making the term Wil Type GIST obsolete. Moreover, these advances allow for the development of 2 new
drugs: Avapritinib and Ripretinib, that added to the previous 3 commercially available drugs (imatinib, sunitinib and regorafenib)
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make possible the management of GIST with resistant mutations. The principles of the surgical management of primary GIST
are well stablished which laparoscopic approach must accomplish. This approach is limited by 2 main factors: location and
size. The diagnosis of GIST in unusual locations as esophagus, duodenum, rectum of out of the gastrointestinal tract (EGIST),
implies an extraordinary therapeutic challenge, being imperative to manage them by surgeons and oncologist among others
in the setting of a multidisciplinary team. The management of advanced/metastatic GIST has changed in a revolutionary fash-
ion because surgery is now part of its treatment as adjuvant to tyrosine kinase inhibitors.

Keywords: Gastrointestinal stromal tumors (GIST). Tyrosine kinase inhibitors (TKI). Imatinib. Laparoscopy. Multidisciplinary teams.

|ntroducci6n

La presente revision trata de resumir los avances
sucedidos en el campo de los tumores del estroma
gastrointestinal (GIST) en los ultimos afos. Este texto
esta dirigido a cirujanos generales con interés en esta
patologia.

Los principales avances quedan circunscritos a
cuatro areas bien definidas: biologia molecular tumo-
ral y desarrollo de nuevos farmacos; consolidacion de
los principios técnicos de la cirugia del GIST y el
papel de la laparoscopia; y manejo del GIST en loca-
lizaciones infrecuentes y del GIST avanzado.

Avances en la biologia molecular y
farmacologia del tumor del estroma
gastrointestinal

Biologia molecular del tumor del estroma
gastrointestinal

La identificacion de la mutacion oncogénica en
GIST es basica, tanto desde un punto de vista pro-
nostico como terapéutico. La mayoria de los GIST
presentan alteraciones en la secuencia de c-KIT que
en la mayoria de los casos afectan al exdn 11, seguido
de alteraciones en el ex6n 9, siendo menos frecuen-
tes las mutaciones en los exones 13 y 17, que se
asocian a fendmenos de resistencia'. En 2003 se
identificaron alteraciones en PDGFRA, que son exclu-
yentes respecto de las de c-KIT, y que se localizan
en los exones 12, 14 y 18, con mayor presencia de la
mutacion de resistencia primaria, D842V, localizada
en el exdn 182. Aquellos casos en los que no se iden-
tifican alteraciones en estos genes se conocen como
wild type (15%). Las alteraciones a lo largo de la se-
cuencia de estos dos receptores influyen en el diag-
ndstico, prondstico y prediccion de respuesta al
tratamiento, por lo que su determinacion inicial se
considera como imprescindible para el manejo de
estos pacientes®.

El 15% de casos sin alteraciones en c-KIT o PD-
GFRA incluyen muy diversas alteraciones molecula-
res (Tabla 1). Las dos mas frecuentes son las de la
via BRAF y del complejo SDH*. Los tumores sin al-
teraciones en KIT, PDGFRA, BRAF o SDH se deno-
minan cuadruple wild type. En este grupo se incluyen
alteraciones como la presencia de fusiones que
afectan al receptor neurotrofico de tipo 3 (NRTK3) y
al factor de crecimiento de fibroblastos (FGFR1), o
el factor de transcripcion ETV?. Asi pues, el término
de GIST wild type ha ido evolucionando y fraccio-
nandose con el tiempo, englobando en primer lugar
aquellos tumores sin alteraciones en c-KIT, e inclu-
yendo posteriormente a tumores sin alteraciones en
PDGFRA, BRAF y SDH. Por ello parece mas ade-
cuado abandonar la terminologia GIST wild type y
sustituirla por la de «tumores sin mutaciones identi-
ficadas» (GIST NOS)®.

Nuevos farmacos y estrategias de
combinacion

La activacion oncogénica de los receptores tirosina
cinasa KIT o PDGFRA constituye el evento central
que rige el curso evolutivo de los GIST. La funcién de
KIT o PDGFRA continta siendo esencial en el man-
tenimiento del fenotipo tumoral’, hasta el punto de que
las estrategias farmacoldgicas aprobadas a dia de
hoy, y también las que se encuentran en investiga-
cidn, estan centradas en su inhibicién.

La mutacion oncogénica en c-KIT o PDGFRA es el
evento fundamental de la biologia del GIST. Su blo-
queo con imatinib ha mostrado un gran beneficio clini-
co comunicandose tasas de respuesta (TR) del 51%
con un 90% de beneficio clinico y una supervivencia
libre de progresidn (SLP) cercana a los dos afos’. Este
farmaco también ha sido aprobado para su uso de
forma adyuvante tras reseccion quirdrgica®.

La mayor parte de los pacientes con GIST avanza-
do o metastasico desarrollan a la larga una resisten-
cia al tratamiento con imatinib, normalmente a los dos



Tabla 1. Fragmentacién y subdivision del tumor del estroma
gastrointestinal (GIST) wild type
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Tabla 2. Inhibidores de la tirosina cinasa (ITQ) aprobados o
investigados tras progresién a imatinib

GIST wild type (KIT/PDGFRA)

SDH Deficientes

BRAF
NF-1
Cuédruple WT  Mutaciones CBL MAX
Sométicas  APC MEN-1
CTDNN2 BCOR
TP53 CHD4
ARID1A
Fusiénde  FGFR1 p.N546K KIT-PDGFRA

FGFR1-KOOK3 MARK2-PPFIA-1
FGFR1-TACC1  SPRED2-NELFCD
ETV6-NTRK3

genes

Adaptada de Liegl et al®

anos de su inicio, aunque hasta un 33% de pacientes
tienen la enfermedad controlada durante cinco afos
0 mas, y hasta un 6-9% durante 10 afios 0 mas’. El
principal mecanismo de resistencia (90% de los ca-
s0s) consiste en el crecimiento de subpoblaciones
celulares o clones con mutaciones secundarias que
confieren resistencia al farmaco®. Durante los ultimos
15 anos se han desarrollado inhibidores de la tirosina
cinasa (ITQ) con un espectro de actividad mas amplio
frente a diversas mutaciones secundarias en KIT. Asi,
en 2006 se aprobo el sunitinib™ y en 2012 el regora-
fenib", ambos con un amplio espectro de inhibicion.
Tras progresion a imatinib, la TR es pobre (<10%), con
un intervalo libre de progresion de 4-6 meses inde-
pendientemente de la linea de tratamiento empleada
(Tabla 2)1,

En 2020 asistimos al desarrollo de mdltiples ITQ
(Tabla 3) y la aprobacién por parte de la FDA (Food
and Drug Administration) de dos nuevos y revolucio-
narios ITQ: avapritinib y ripretinib.

El avapritinib (BLU-285) se une de forma especifica,
y con gran potencia de inhibicién, a la forma activa
de KIT y PDGFRA, siendo altamente especifico frente
a mutaciones en el dominio de activacién, lo que es
muy relevante en GIST con la mutacion D842V en el
exon 18 de PDGFRA. Esta mutacién es intrinseca-
mente resistente a cualquier ITQ aprobado hasta la
fecha. Asi, se observa que hasta el 95% de los pa-
cientes con esta mutacién tratados con avapritinib
obtuvieron una disminucién del tamafo tumoral, ex-
hibiendo TR del 86%, la mayoria durante >12 meses.
El avapritinib es eficaz en pacientes con mutaciones

ITQ Linea Tasas de SLP  Estado
terapéutica respuesta (%) (meses) (fase)

Sunitinib 2.2 7 6.1 Aprobado
Regorafenib 37 45 4.8  Aprobado
Dasatinib 27 ND 2.0 Il
Dovitinib >27 5 4.6 Il
Masitinib 2° ND 3.7 I
Nilotinib 32 0 6.0 I

32 3 3.7 I

32 <1 3.6 Il
Pazopanib >28 0 1.9 Il

>2° 0 3.4 Il
Ponatinib >2° 8 4.3 1
Sorafenib >2° 13 4.9 1

>32 13 5.2 Il

SLP: supervivencia libre de progresién; ND: no definido

Tabla 3. Estrategias terapéuticas en desarrollo en tumor del
estroma gastrointestinal (GIST)

Estrategia Ejemplo (s)

Inhibidores pan-KIT Ripretinib (DCC-2618)

Inhibidores selectivos de
mutaciones

Avapritinib (BLU-285)

Estabilidad proteica de KIT Inhibidores de HSP90 o de HDAC

Vias de sefalizacion de KIT Inhibidores de PI3K o de MEK

Adaptacion a la inhibicion Inhibidores de MET o de FGFR

de KIT

Heterogeneidad de KIT Rotacion rapida de ITQ

ITQ: inhibidores de la tirosina cinasa.

primarias en progresion a todas las lineas de trata-
miento estandar, con TR del 22% con una duracion
media de 10 meses'.

El ripretinib (DCC-2618) es un inhibidor pan-KIT
que interfiere en la activacion de la cinasa indepen-
dientemente del tipo de mutacidn secundaria existen-
te. Su uso en pacientes refractarios a todo tipo de
tratamientos para enfermedad metastasica ha de-
mostrado lograr tasas de SLP de 6.3 meses con TR
cercanas al 10%".
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Tabla 4. Mutaciones y sensibilidad al tratamiento del tumor del
estroma gastrointestinal (GIST) segun tipo de mutacion

Tabla 5. Consideraciones técnicas en la cirugia del tumor del
estroma gastrointestinal (GIST) primario localizado

Mutacion Tratamiento (sensibilidad) Objetivos y principios técnicos generales de la cirugia del GIST
KIT exén 11 Imatinib, regorafenib Exploracion abdominal completa

KIT ex6n 9 Imatinib (800 mg/dia). Sunitinib ) }

KIT exén 13 Sunitinib, ripretinib Reseccion macroscdpicamente completa con mérgenes
KIT exén 14 Sunitinib, regorafenib, ripretinib negativos (RO)

KIT exén 17 Regorafenib, ripretinib , o .

KIT exon 18 Dasatinib, ripretinib Margenes amplios innecesarios (1 cm)

PD,GFRA Da42v AV&P”“”'? cre.nolallnllb Pseudocapsula intacta sin rotura tumoral

exoén 18 Resistencia al imatinib.

No mutacion KIT/ Regorafenib (si SHD deficiencia). La linfadenectomia no esta indicada

PDGFRA WT Dasatinib

La posibilidad de tratar a estos pacientes con cinco
lineas de tratamiento (Tabla 4) supondra un aumento
de la supervivencia global de estos pacientes, lo que
hara plantearnos su manejo a lo largo del tiempo, el
orden en el empleo de estos farmacos y la posibilidad
de tomar decisiones quirurgicas a lo largo de la evo-
lucién de la enfermedad.

Avances en la cirugia del tumor del
estroma gastrointestinal

Principios de la cirugia del tumor del
estroma gastrointestinal y su manejo
laparoscopico

La cirugia del GIST primario localizado consiste en
la extirpacion de la lesién con margenes quirdrgicos
libres (RO) sin linfadenectomia'. En este contexto, el
abordaje laparoscopico del GIST se ha visto muy fa-
vorecido, pues tanto las caracteristicas de estos tu-
mores como los principios que rigen su cirugia
(Tabla 5) son facilmente aplicables''. A estos prin-
cipios™, que son los mismos que en cirugia abierta,
habria que afadir una serie de consideraciones
(Tabla 6)™:

— Se debe evitar su uso si no fuera posible obtener

una reseccion RO.

— No debe emplearse en tumores >10 cm debido
al alto riesgo de rotura tumoral. Su uso debe
restringirse a GIST <5 c¢cm en localizaciones ana-
tomicas favorables'®.

— Debe limitarse a tumores localizados en la cur-
vatura mayor, fundus y cara anterior gastrica.
Localizaciones con la union gastroesofégica, car-
dias, curvatura menor, cara posterior o antro/pi-
loro plantean problemas técnicos que favorecen
el empleo del abordaje abierto.

Si margenes microscopicos afectos (R1) considerar la re-reseccion
caso a caso

Tabla 6. Consideraciones técnicas en la cirugia laparoscépica del
tumor del estroma gastrointestinal (GIST) primario localizado

Objetivos y principios técnicos generales de la cirugia
laparoscopica del GIST

Mismos principios técnicos que en cirugia abierta
Solo por grupos con experiencia

Extraccion de la pieza en bolsa protectora
Aceptable si permite reseccion RO

Limite de su aplicacién marcado por el tamafio tumoral (4> 5 cm?)

- La extraccion de la pieza quirdrgica siempre
debe efectuarse en bolsa a fin de evitar implan-
tes en la pared abdominal a nivel del orificio de
extraccion.

- La experiencia del equipo quirurgico es clave. No
solo cuenta la experiencia en cirugia laparosco-
pica, sino también en estos tumores en
particular.

El empleo de este abordaje proporciona una serie
de ventajas propias a todo abordaje laparoscopico:
utilizacion de incisiones mas pequefas, menor mani-
pulacidn intestinal, reduccion del dolor postoperatorio,
mas rapida recuperacion de la funcionalidad digestiva
y una disminucion de la estancia hospitalaria'".

En la actualidad no existen estudios prospectivos
aleatorizados que comparen el abordaje abierto frente
al laparoscdpico. Sin embargo, si que se dispone de
diversos metaanalisis''® que evidencian, en primer lu-
gar, la existencia de un fuerte sesgo de seleccion a
favor del grupo laparoscopico: estos pacientes poseen
un menor tamafo tumoral; y ademas, la localizacion de
los tumores suele ser mas favorable al situarse con



mas frecuencia en la curvatura mayor. Por el contrario,
en el grupo abierto existe una tendencia a GIST loca-
lizados en posiciones poco favorables, lo que junto a
su mayor tamafio obliga con mayor frecuencia a resec-
ciones gastricas mayores. En segundo lugar, se advier-
te un menor tiempo operatorio en el abordaje
laparoscdpico, lo que se explica porque la reseccién
«en cufia» es técnicamente mas sencilla, con menores
tasa de complicaciones postoperatorias y bajas tasas
de conversion a cirugia abierta (4.7-5.2%), lo que en-
fatiza la reproducibilidad y seguridad del procedimiento
laparoscépico. Ademas, este abordaje se asocia a una
reduccién en la estancia hospitalaria, con un menor
dolor postoperatorio y una rapida reincorporacion so-
cio-laboral. Finalmente, cuando se efectua un analisis
de los resultados oncoldgicos por grupos en igualdad
de técnica quirurgica, tamafio o localizacion, no se
aprecian diferencias en el intervalo libre de enfermedad
0 en la supervivencia global®,

Las evidencias disponibles en GIST yeyuno-ileal son
mucho menores'®. En esta situacion se recomienda
una cirugia precoz, a fin de evitar una obstruccion in-
testinal o hemorragia grave. La cirugia «en cufia» solo
es factible en lesiones <1 cm, indicandose en el resto
la reseccion segmentaria. Los principales factores que
desaconsejan el abordaje laparoscopico en esta loca-
lizacién son la presencia de adherencias, la perforacion
tumoral, la proximidad al duodeno, la presencia de
enfermedad avanzada y la necesidad de resecciones
concomitantes'.

Finalmente, comentar el auge experimentado en los
ultimos afios de la cirugia laparoscopica ayudada por
la endoscopia intraoperatoria?’. Su uso facilita la locali-
zacion de GIST intragastricos, no objetivables en la
superficie gastrica; permite asegurar una reseccion on-
coldgica con margenes dptimos; permite el chequeo de
la sutura mecanica y permite, finalmente, comprobar la
ausencia de estenosis postoperatorias. Otros abordajes
de alta complejidad descritos recientemente incluyen la
cirugia intragastrica o intraluminal®', efectuada a través
de una gastrotomia en la cara anterior, que permite el
manejo de tumores de la pared posterior y el fundus,
técnica que puede efectuarse asistida con la mano o
combinada con endoscopia, y la cirugia robética®.

Manejo del tumor del estroma
gastrointestinal en localizaciones
Infrecuentes

Los GIST se suelen localizar en el estémago (55-60%)
e intestino delgado (30%). Otras localizaciones muy
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Figura 1. Trdnsito eséfago-gdstrico donde se evidencia defecto de
replecion en 1/ 3 medio esofdgico de gran tamafio que corresponde a
tumor del estroma gastrointestinal esofagico.

infrecuentes son el eséfago, el duodeno o el recto y
localizaciones extradigestivas como el omento, el me-
senterio, la pelvis o el retroperitoneo. En estos casos
no se dispone de recomendaciones claras respecto de
su diagndstico y tratamiento, por lo que su manejo su-
pone un reto extraordinario.

En una reciente revision, el GIST esofagico suponia
el 23% de los tumores en esta localizacion, habién-
dose descrito en los ultimos 15 afos alrededor de 150
casos en todo el mundo?®. Afecta predominantemente
a varones con una edad media de 60 afos. La ma-
yoria de los pacientes manifiestan disfagia (36-51%)
y pérdida de peso (20%), siendo el 30% de ellos
asintomaticos?.

El diagndstico diferencial*! se plantea con diversos
tumores, aunque el mas importante es con el leiomio-
ma?, El transito esdéfago-gastrico (Fig. 1) y la ecoen-
doscopia (EE) ayudan a diferenciar entre lesiones
submucosas y mucosas®, advirtiéndose que la ulce-
racién mucosa es caracteristica del GIST. La EE per-
mite valorar tamafo, forma, aspecto intratumoral y
relacion con las capas musculares del eséfago. La
tomografia computarizada (TC) y la resonancia mag-
nética (RM) describen los GIST, a diferencia de los
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Figura 2. Imdgenes de tomografia computarizada donde se apre-
cian masas ocupantes de espacio a nivel esofagico discretamente
homogéneas.

leiomiomas, como tumores grandes, distales e hiper-
vascularizados y de aspecto heterogéneo (Fig. 2). En
la tomografia por emisién de positrones, el GIST po-
see una captacion intensa y homogénea que casi
nunca poseen los leiomiomas?. La biopsia, mediante
puncion aspirativa con aguja fina (PAAF/PAB) guiada
por EE permite el estudio histolégico e inmunohisto-
quimico del tumor*. El 80% de estos tumores se lo-
calizan en el tercio distal esofagico, suelen ser >5 cm
y con >5 mitosis/50 CGA, por lo que deben ser con-
siderados como tumores con alto riesgo de
recidiva?2s.

La principal controversia terapéutica consiste en
saber si es la enucleacion o la esofaguectomia la
técnica quirdrgica de eleccion. Asi, la enucleacion
ofrece una mayor seguridad técnica, aunque puede
favorecer resecciones incompletas?®; mientras que la
esofagectomia ofrece una mayor seguridad oncoldgi-
ca a expensas de una mayor morbimortalidad. En las
series publicadas, la enucleacion posee mejores re-
sultados a largo plazo que la esofagectomia, pues
trata tumores de menor tamafio y por ello se asocian
a un menor riesgo de recidiva. Es decir, que el factor
prondstico clave en el GIST esofégico es el tamafo
tumoral y el numero de mitosis®. En caso de rotura
tumoral o reseccion R1, independientemente de la
técnica quirurgica empleada, la tasa de recurrencias
alcanza el 35-50%, mientras que es del 0% en caso
de ausencia de estos factores. La eleccion de una u
otra técnica dependera, pues y sobre todo, del tama-
fio tumoral y la experiencia del grupo quirdrgico. En
general, se recomienda la enucleacién en pacientes
asintomaticos con tumores <2 cm?. En grupos

Figura 3. Imagen de tomografia computarizada en donde se eviden-
cia tumor del estroma gastrointestinal duodenal en 2.2 porcion.

experimentados incluso es posible la enucleacion via
toracoscopica en tumores de hasta 5 cm. Cuando el
GIST esofagico es >10 cm se recomienda la esofa-
gectomia. El manejo en casos con tamafo intermedio,
entre 2 'y 10 cm, es mucho mas controvertido y de-
pendera de la presencia de ulceraciéon mucosa, del
indice mitético y de su proximidad a la unién eséfa-
go-gastrica. Por tanto, los factores determinantes
para la seleccién de la técnica son el tamafo, locali-
zacion, presencia o no de ulceracion mucosa, riesgo
operatorio y experiencia del equipo quirurgico.

En GIST cercanos a la unién gastro-esofagica exis-
te una clara controversia entre los defensores de la
enucleacion, que se apoyan en la eficacia de los ITQ
preoperatorios; y los que defienden la esofagogas-
trectomia®*?’. El uso neoadyuvante de ITQ puede me-
jorar la situacion local del tumor y favorecer una
reseccion mas conservadora. Los pacientes con im-
portantes factores individuales de alto riesgo pueden
beneficiarse de un tratamiento exclusivo y de por vida
con ITQ?7,

Globalmente, la supervivencia observada es del
45-85% a los cinco afnos, con una tasa de recurrencia
del 22-39%, identificandose como principales factores
de riesgo el tamano tumoral (>5 cm) y el indice mité-
tico (>5 / 5 mm?)%.

Los GIST duodenales, normalmente localizados en
la 2.2 porcién (Fig. 3), suponen el 30% de todos los
tumores duodenales y solo el 2-3% de todos los
GIST#%. En caso de enfermedad localizada o local-
mente avanzada, se recomienda el tratamiento con
ITQ neoadyuvante con el fin de reducir el tamafo
tumoral®®. Seran candidatos ideales aquellos



pacientes en los que la cirugia que efectuar de entra-
da sea una duodeno-pancreatectomia cefédlica; y
aquellos con tumores en los que una reduccién de
volumen tumoral favorezca una reseccion con marge-
nes negativos e incluso la posibilidad de realizar re-
secciones limitadas?°.

Las técnicas quirdrgicas que emplear dependen del
tamario tumoral, de la relacién con la cabeza del pan-
creas, ampolla de Vater y colédoco terminal, y de su
situacion mesentérica o antimesentérica. Las diferen-
tes opciones quirdrgicas incluyen:

— Reseccion limitada en cufa de la pared o wedge

resection. Aplicable en tumores pequefios (<3-
4 cm), localizados a una distancia >2 cm de la
papila 'y que asientan en el borde
antimesentérico®.

- Reseccion segmentaria duodenal. Empleada en
tumores ubicados en la tercera o cuarta porcion
duodenal, su reconstruccion pasa por el empleo
de un asa en Y de Roux anastomosada a la
2.2porcidn duodenal. Es un procedimiento poten-
cialmente ejecutable via laparoscépica®®®'.

- Duodenectomia con preservacion pancreética.
Consiste en la reseccion de todo el duodeno y
la posterior colocacion de un asa de yeyuno a la
que se anastomosa el duodeno yuxtapilérico, la
via biliar y el conducto pancreatico®.

— Duodenopancreatectomia cefdlica. Indicada en
GIST >5 cm localizados en la 2.2 porcion duodenal
con invasion de la papila de Vater o pancreas.
Suelen ser tumores de alto indice mitético y com-
portamiento méas agresivo, lo que explica su peor
prondstico, no relacionado con la cirugia per s*°3.

El abordaje laparoscépico en los GIST duodenales
es posible, especialmente en tumores <5 cm en loca-
lizaciones anatémicas favorables (1.2 y 3.2/4.2 porcion
duodenal), aunque solo deberia emplearse por gru-
pos de alta experiencia. Los GIST de gran tamafo
(>5-7 cm) tienen un mayor riesgo de ruptura, por lo
que en estos casos es mas recomendable la cirugia
abierta®.

Se considera que los GIST duodenales tienen un
comportamiento menos agresivo que los GIST ubica-
dos en otras localizaciones, con una tasa de super-
vivencia a cinco anos del 94.9%. A pesar de ello,
presentan una tasa de recidiva del 10-20%, incluso
tras cirugia RO. La tasa libre de enfermedad a uno y
tres afnos después de una reseccidon completa varia
del 86 al 100%%2.

Los GIST rectales representan la tercera localiza-
cién mas frecuente, aunque solo suponen el 1.6-5%
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Figura 4. Resonancia magnética de tumor del estroma gastrointesti-
nal rectal que permite apreciar sus relaciones anatémicas en pelvis.

de todos los GIST®. No tienen sintomas especificos,
por lo que frecuentemente se confunden con otras
patologias anorrectales. Los sintomas mas frecuentes
son el sangrado (28.9%) y el dolor anal (17.8%). En
ocasiones son hallazgos incidentales. La TC y la RM
(Fig. 4) son muy utiles para su diagndstico y estadifi-
cacion, ademas de permitir determinar una posible
afectacion de o6rganos pélvicos. La ecografia endo-
rrectal localiza el tumor y determina el tamafo y su
relacion con los esfinteres®%,

La eleccidn del tipo de cirugia debe individualizarse
segun el estado del paciente, la localizacion y tamafo
del tumor, el grado de la extension e invasion local y
la experiencia del equipo quirdrgico33®. La reseccion
quirdrgica puede ser muy dificultosa en situaciones
de pelvis profunda y estrecha, tal y como ocurre en
varones; 0 en caso de tumores muy préximos a es-
finteres anales u otros drganos vecinos. En estas
condiciones, la reseccién R0 solo se llega a conseguir
en un 40-60% de los pacientes.

Las opciones técnicas son:

- Escision local. Indicada en GIST pequefos
(<2 cm) localizados en recto distal con posibili-
dad de margenes >1 cm sin afectacion del esfin-
ter anal. En tumores de situacion anterior existe
el riesgo de fistula recto-vaginal en mujeres, o
de lesidn uretral en hombres®.

— Reseccion local bajo vision directa. Indicada en
tumores muy proximos al margen anal. Técnicas
como la TAMIS (cirugia transanal a través de
puerto unico), la TEM (microcirugia transanal) e
incluso la TAMIS robdtica®* mejoran la vision,
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Figura 5. Efectos del tratamiento neoadyuvante en tumor del estroma
gastrointestinal rectal, antes (izquierda) y después (derecha) del tra-
tamiento con imatinib, apreciandose una importante disminucion del
tamanio tumoral.

facilitdndose la reseccion. Otras vias de resec-
cion local incluyen la via transesfinteriana, la
transvaginal o la trans-sacra de Kraske3#3°,

— Resecciones amplias de recto. Indicadas en le-
siones de mayor tamafio (=2 cm) con invasion
profunda y afectacion esfinteriana. En estos ca-
sos se debe de tener en cuenta las comorbilida-
des del paciente, el tamafio y localizacion del
tumor, y las posibilidades de preservacion esfin-
teriana®®. Se puede optar entre una cirugia radi-
cal sin escision del mesorrecto como la reseccion
anterior baja, la amputacién abdomino-perineal
(de eleccién en tumores de recto distal con im-
posibilidad de preservacion esfinteriana) y la
exanteracion pélvica, indicada en tumores los
localmente avanzados®®.

Los GIST rectales localmente avanzados, no can-
didatos a una cirugia de reseccion «de entrada», de-
ben someterse a tratamiento neoadyuvante (Fig. 5)
para reducir su tamafio y facilitar la preservacion es-
finteriana*4. La combinacion de neoadyuvancia y
cirugia es factible en mas de la mitad de los
casos*oH,

La presencia de células intersticiales de cajal (CIC)
en varios érganos o tejidos conectivos del organismo
puede explicar la aparicion de GIST en localizaciones
extragastrointestinales (EGIST)*>“4. ElI GIST mesen-
térico posee una incidencia muy baja (5-12%), suele
ser solitario y afecta mas a mujeres entre los 60 y 65
afos, con un tamafio medio de 12 cm**-#, Los sinto-
mas mas frecuentes son el dolor y/o la presencia de
una masa abdominal de crecimiento lento e indolente,

Figura 6. Imagen de resonancia magnética de tumor del estroma gas-
trointestinal mesentérico.

lo que facilita grandes tamarios tumorales (Fig. 6). El
tratamiento de elecciéon del EGIST localizado es la
cirugia exerética «en bloque». En caso de enferme-
dad avanzada deben ser tratados de inicio con ITQ,
y solo en caso de obtener una buena respuesta po-
dria plantearse una cirugia de rescate. Los principales
factores de mal prondstico son el tamafio, la presen-
cia de necrosis, un elevado indice de mitosis por
campo y un ki-67 elevado*>44,

Tumor del estroma gastrointestinal
diseminado y/o metastasico

El principal avance en el manejo del GIST avanzado
ha sido la incorporacién de la cirugia como adyuvante
al tratamiento médico. Este tratamiento médico esta
basado en el uso continuado de ITQ, el cual posee
algunas peculiaridades*>6;

- El imatinib es el farmaco de eleccién, dada la
mas frecuente mutacion c-KIT en el exén 11. En
caso de mutaciones en PDGFRA (exdn 18) o sin
mutacion KIT/PDGFRA (wild type), se deben em-
plear otros ITQ (Tabla 4). Asi, en caso de muta-
ciones PDGFRA D842V deberian emplearse
farmacos como el avapritinib o el crenolanib;
mientras que el subgrupo WT SDH deficiente
puede ser candidato a tratamiento con sunitinib,
pero con TR bajas.

— El tratamiento debe durar un minimo de 6-9 me-
ses previamente a una reseccion, debido a que
la exposicion mantenida al farmaco favorece el



desarrollo de resistencias antes de los dos afnos
en hasta el 50% de los pacientes.

- Los ITQ deben emplearse también de forma ad-
yuvante incluso en aquellos pacientes en los que
se han podido resecar todas las lesiones metas-
tasicas, y ademas, de forma indefinida hasta la
aparicién de resistencias, pues su suspension se
asocia a una rapida progresién de la
enfermedad.

— Tratamientos como la ablacién o la radioterapia
paliativa también pueden ser de utilidad en casos
bien seleccionados con progresion locorregional
no subsidiaria de reseccién quirurgica.

Los GIST que desarrollan sarcomatosis peritoneal o
GISTosis*#8, de forma espontanea o secundaria a una
ruptura del tumor durante la cirugia, tienen un mal pro-
nostico. En esta situacion, la cirugia de citorreduccion
de inicio no supone ningun beneficio, siendo la adminis-
tracion de ITQ el tratamiento de eleccidn. La cirugia ci-
torreductora estaria indicada cuando puede conseguirse
una reseccion completa en pacientes con una buena
respuesta al imatinib. En caso de resistencia al imatinib,
la cirugia de citorreduccién estaria tan solo indicada en
aquellos pacientes con progresion limitada en los que
pueda conseguirse una reseccion completa.

Cerca del 20% de los GIST presentan, en el momen-
to del diagndstico o bien en el curso evolutivo de la
enfermedad, metastasis hepaticas. Se calcula que la
cirugia del GIST metastasico puede realizarse Unica-
mente en el 30% de los casos, con una supetrvivencia
media de 19 meses. En este contexto, la cirugia adyu-
vante puede prolongar la supervivencia en pacientes
seleccionados con respuesta a ITQ, siendo ineficaz en
caso de progresion tras la administracion de ITQ*.
Un estudio de la European Organisation for Research
and Treatment of Cancer (EORTC)®' evidencia la posi-
bilidad de conseguir elevadas tasas de resecciones RO
y de una mayor supervivencia, especialmente si la ci-
rugia es completa (R0) y si es seguida de un tratamien-
to continuado con ITQ. Esta estrategia es claramente
aceptada cuando las metastasis hepaticas son técni-
camente resecables*®". En 2015, el Grupo Espafiol
para Investigaciones en Sarcomas (GEIS) publicé®® un
andlisis sobre 171 pacientes con GIST metastasico no
resecable y no refractario al tratamiento con imatinib,
concluyéndose que con base en la superior supervi-
vencia obtenida en los pacientes incluidos en el grupo
con cirugia de rescate, esta estrategia debe ser valo-
rada en todos los pacientes con GIST metastasico
hepético siempre que muestren una buena respuesta

V. Artigas-Raventds et al.: Avances en GIST

Figura 7. Imagen radioldgica (tomografia computarizada) en donde se
aprecia una recurrencia dentro de un nédulo («ndédulo dentro de nédulo»).

a ITQ preoperatorio. La indicacion de la cirugia de res-
cate debe hacerse a partir de los seis meses de iniciar
el tratamiento con imatinib, ya que es en este momento
cuando aparece la maxima respuesta tumoral. Esta
cirugia debe efectuarse dejando el menor intervalo po-
sible preoperatorio y postoperatorio sin tratamiento con
imatinib®. En pacientes sin estabilizacidn de las lesio-
nes metastasicas, la exéresis de toda la masa tumoral
posible (debulking), asociada o no a otras terapias de
destruccion tisular como la radiofrecuencia®, puede
conseguir ocasionalmente una mejor supervivencia,
pero en ningun caso superior a la de los pacientes con
una buena respuesta a imatinib. Es por ello que esta
indicacién quirdrgica debe ser restringida y valorada en
casos excepcionales en un contexto multidisciplinario®.
Los pacientes sometidos a una exéresis de metasta-
sis hepaticas de GIST, tras una buena respuesta a
imatinib, pueden crear resistencias y desarrollar de nue-
VO una progresion hepatica en forma de «nddulo dentro
de nddulo hialinizado» (Fig. 7). En esta situacion, la
re-reseccion de estas metastasis ofrece una mejor su-
pervivencia que si fueran tratados solo con imatinib54.
La cirugia adyuvante al tratamiento con ITQ en GIST
metastasico hepatico es una estrategia terapéutica de
gran valor en enfermos seleccionados. Otras opciones
como la radiofrecuencia®® o la embolizacion arterial®
también deben ser consideradas caso a caso. La posi-
bilidad del trasplante en hepético en GIST metastasico
irresecable es una opcion recientemente explorada®.

Financiamiento

Los autores expresan no haber recibido financia-
miento para la elaboracién de este trabajo.

275



276

Cirugia y Cirujanos. 2022;90(2)

Conflicto de intereses

No existe ningun conflicto de intereses por parte de
los autores.

Responsabilidades éticas

Proteccion de personas y animales. Los autores
declaran que para esta investigacion no se han reali-
zado experimentos en seres humanos ni en animales.

Confidencialidad de los datos. Los autores decla-
ran que han seguido los protocolos de su centro de
trabajo sobre la publicacion de datos de pacientes.

Derecho a la privacidad y consentimiento infor-
mado. Los autores declaran que en este articulo no
aparecen datos de pacientes.

Bibliografia

14.

. Corless CL, Barnett CM, Heinrich MC. Gastrointestinal stromal tumours:

origin and molecular oncology. Nat Rev Cancer. 2011;11(12):865-78.

. Corless CL, Schroeder A, Griffith D, Town A, McGreevey L, Harrell P,

et al. PDGFRA mutations in gastrointestinal stromal tumors: frequency, spec-
trum and in vitro sensitivity to imatinib. J Clin Oncol. 2005;23(23):5357-64.

. ESMO Guidelines Committee. Appendix3: Soft tissue sarcoma: MCBS

eUpdate published online 5 May 2017(www.esmo.org/Guidelines/Sarco-
ma-and-GIST). Ann Oncol. 2017;28(suppl 4):iv147-iv148.

. Daniels M, Lurkin I, Pauli R, Erbstésser E, Hildebrandt U, Hellwig K,

et al. Spectrum of KIT/PDGFRA/BRAF mutations and Phosphatidylino-
sitol-3-Kinase pathway gene alterations in gastrointestinal stromal tumors
(GIST). Cancer Lett. 2011;312(1):43-54.

. Brenca M, Rossi S, Polano M, Gasparotto D, Zanatta L, Racanelli D,

et al. Transcriptome sequencing identifies ETV6-NTRK3 as a gene fusion
involved in GIST. J Pathol. 2016;238(4):543-9.

. Nannini M, Urbini M, Astolfi A, Biasco G, Pantaleo MA.The progressive

fragmentation of the KIT/PDGFRA wild-type (WT) gastrointestinal stromal
tumors (GIST). J Transl Med. 2017;15(1):113.

. Casali PG, Zalcberg J, Le Cesne A, Reichardt P, Blay JY, Lindner LH,

et al. Ten-year progression-free and overall survival in patients with
unresectable or metastatic Gl stromal tumors: Long-term analysis of the
european organisation for research and treatment of cancer, Italian Sar-
coma Group, and Australasian Gastrointestinal Trials Group Inter-
group Phase Ill Randomized Trial on Imatinib at Two Dose Levels. J Clin
Oncol. 2017;35(15):1713-20.

. Laurent M, Brahmi M, Dufresne A, Meeus P, Karanian M, Ray-Coquard I,

et al. Adjuvant therapy with imatinib in gastrointestinal stromal tumors
(GISTs)-review and perspectives. Transl Gastroenterol Hepatol.
2019;4:24.

. Liegl B, Kepten |, Le C, Zhu M, Demetri GD, Heinrich MC, et al. Hete-

rogeneity of kinase inhibitor resistance mechanisms in GIST. J Pathol.
2008;216(1):64-74.

. Demetri GD, van Oosterom AT, Garrett CR, Blackstein ME, Shah MH,

Verweij J, et al. Efficacy and safety of sunitinib in patients with advanced
gastrointestinal stromal tumour after failure of imatinib: a randomised
controlled trial. Lancet. 2006;368(9544):1329-38.

. Demetri GD, Reichardt P, Kang YK, Blay JY, Rutkowski P, Gelderblom H,

et al. Efficacy and safety of regorafenib for advanced gastrointestinal
stromal tumours after failure of imatinib and sunitinib (GRID): an inter-
national, multicentre, randomised, placebo-controlled, phase 3 trial. Lan-
cet. 2013;381(9863):295-302.

. Avapritinib. Ficha técnica [Internet]. European Medicines Agency. Dispo-

nible en: https://www.ema.europa.eu/en/documents/product-information/
ayvakyt-epar-product-information_es.pdf

. Blay JY, Serrano C, Heinrich MC, Zalcberg J, Bauer S, Gelderblom H,

et al. Ripretinib in patients with advanced gastrointestinal stromal tumor
(GIST): a randomized, double-blind, placebo-controlled phase 3 study
(INVICTUS). Lancet Oncol. 2020;21(7):923-34.

Fernandez JA. Principios técnicos generales y objetivos de la cirugia. En:
Fernandez JA, Martinez-Marin V, editores. Tumores del estroma gastroin-
testinal. GIST. Manejo multidisciplinar en el siglo XXI. Primera edicién.
Murcia, Espafia: Editorial Diego Marin Librero-Editor; 2017. pp. 285-290.

19.
20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.
36.

37.

38.

41.

. Tabrizan P, Nguyen SQ, Divino CM. Laparoscopic management and

longterm outcomes of gastrointestinal stromal tumors. J Am Coll Surg.
2009;208:80-6.

. Xiong H, Wang J, Jia Y, Ye C, Lu Y, Chen C, et al. Laparoscopic surgery

versus open resection in patients with gastrointestinal stromal tumors:
An updated systematic review and meta-analysis. Am J Surg.
2017;214(3):538-46.

. Chen K, Zhou YC, Mou YP, Xu XW, Jin WW, Ajoodhea H. Systematic review

and meta-analysis of safety and efficacy of laparoscopic resection for gas-
trointestinal stromal tumors of the stomach. Surg Endosc. 2015;29(2):355-67.

. Piessen G, Lefevre JH, Cabau M, Duhamel A, Behal H, Periceni T, et al.

AFC and the FREGAT working group. Laparoscopic versus open surgery
for gastric gastrointestinal stromal tumors: What is the impact on postope-
rative outcome and oncologic results? Ann Surg. 2015;262(5):831-40.
Small bowel gist laparoscopy.

Wilhelm D, von Delius S, Burian M, Schneider A, Frimberger E,
Meining A, et al. Simultaneous use of laparoscopy and endoscopy for
minimally invasive resection of gastric subepithelial masses - analysis of
93 interventions. World J Surg. 2008;32:1021-8.

Conrad C, Nedelcu M, Ogiso S, Aloia TA, Vauthey JN, Gayet B. Lapa-
roscopic intragastric surgery for early gastric cancer and gastrointestinal
stromal tumors. Ann Surg Oncol. 2014;21(8):2620.

Arseneaux M, Yarbrough D, Nagamoto T. Robotic-assisted free-handed,
full-thickness gastric GIST resection with primary repair in unfavorable
locations. J Robot Surg. 2019;13(3):491- 4.

Hihara J, Mukaida H, Hirabayashi N. Gastrointestinal stromal tumor of
the esophagus: current issues of diagnosis, surgery and drug therapy.
Trans| Gastroenterol Hepatol. 2018;3:6.

Winant AJ, Gollub MJ, Shia J, Antonescu C, Bains MS, Levine MS.
Imaging and clinicopathologic features of esophageal gastrointestinal
stromal tumors. Am J Roentgenol. 2014;203(2):306-14.

Choi H, Charnsangavej C, Faria SC, Macapinlac HA, Burgess MA,
Patel SR, et al. Correlation of computed tomography and positron emis-
sion tomography in patients with metastatic gastrointestinal stromal tu-
mor treated at a single institution with imatinib mesylate: proposal of new
computed tomography response criteria. J Clin Oncol. 2007;25:1753-59.
Schizas D, Bagias G, Kanavidis P, Moris D, Spartalis E, Damaskos C,
et al. Prognostic factors affecting mortality in patients with esophageal
GISTs. J BUON. 2020;25(1):497-507.

von Rahden BH, Stein HJ, Feussner H, Siewert JR. Enucleation of
submucosal tumors of the esophagus: minimally invasive versus open
approach. Surg Endosc. 2004;18(6):924-30.

Lee SJ, Song KB, Kim SC, Hwang DW, Lee JH, et al. Clinicopathologic
characteristics and optimal surgical treatment of duodenal gastrointesti-
nal stromal tumor. J Gastrointest Surg. 2019;23(2):270-9.

Chok AY, Koh YX, Ow MY, Allen JC Jr, Goh BK. A systematic review
and meta-analysis comparing pancreaticoduodenectomy versus limited
resection for duodenal gastrointestinal stromal tumors. Ann Surg Oncol.
2014;21(11):3429-38.

Popivanov G, Tabakov M, Mantese G, Cirocchi R, Piccinini |, D’Andrea V,
et al. Surgical treatment of gastrointestinal stromal tumors of the duode-
num: a literature review. Transl Gastroenterol Hepatol. 2018;3:71.

Zioni T, Dizengof V, Kirshtein B. Laparoscopic resection of duodenal
gastrointestinal stromal tumour. J Minim Access Surg. 207;13:157-60.
Imamura M, Komoto I, Doi R, Onodera H, Kobayashi H, Kawai Y. New
pancreas-preserving total duodenectomy technique. World J Surg.
2005;29(2):203-7.

Shen Z, Chen P, Du N, Khadaroo PA, Mao D, Gu L. Pancreaticoduode-
nectomy versus limited resection for duodenal gastrointestinal stromal
tumors: a systematic review and meta-analysis. BMC Surg.
2019;19(1):121.

lizerman NS, Mohammadi M, Tzanis D, et al. Quality of treatment and
surgical approach for rectal Gastrointestinal Stromal Tumour (GIST) in a
large European cohort. Eur J Surg Oncol. 2020;46(6):1124-30.

Kane WJ, Friel CM. Diagnosis and treatment of rectal gastrointestinal
stromal tumors. Dis Colon Rectum. 2019;62:537-41.

Alavi K. Expert commentary on the diagnosis and treatment of rectal
GIST tumors. Dis Colon Rectum. 2019;62:540-1.

Spinelli A, Carvello M, Sacchi M, Bonifacio C, Bertuzzi A, Tuynman J,
et al. Transanal minimally invasive surgery (TAMIS) for anterior rectal
GIST. Tech Coloproct. 2019;23:501-2.

Shuck RL, Larach SW, Atallah S. Robotic TAMIS for local excision of
ultra-distal neoplasia. Tech Coloproctol. 2019;23:395.

. Centonze D, Pulvirenti E, Pulvirenti D’Urso A, Franco S, Cinardi N,

Giannone G. Local excision with adjuvant imatinib therapy for anorectal
gastrointestinal stromal tumors. Tech Coloproctol. 2013;17:571-4.

. Kaneko M, Emoto S, Murono K, Sonoda H, Hiyoshi M, Sasaki K,

et al. Neoadjuvant imatinib therapy in rectal gastrointestinal stromal tu-
mors. Surg Today. 2019;49(6):460-6.

Wang SY, Wu CE, Lai CC, Chen JS, Tsai CY, Cheng CT, et al. Prospective
evaluation of neoadjuvant imatinib use in locally advanced gastrointestinal
stromal tumors: emphasis on the optimal duration of neoadjuvant imatinib
use, safety, and oncological outcome. Cancers (Basel). 2019;11:424.



43.

44.

45.

46.

47.

48.

49.

. Reith JD, Goldblum JR, Lyles RH, Weiss SW. Extragastrointestinal (soft

tissue) stromal tumors: an analysis of 48 cases with emphasis on histo-
logic predictors of outcome. Mod Pathol. 2000;13:577-85.

Yi JH, Park BB, Kang JH, Hwang |G, Shin DB, Sym SJ, et al. etrospec-
tive analysis of extra-gastrointestinal stromal tumors. World J Gastroen-
terol. 2015;21:1845-50.

Barros A, Linhares E, Valaddo M, Gongalves R, Vilhena B, Gil C,
et al. Extragastrointestinal stromal tumors (EGIST): a series of case
reports. Hepatogastroenterology. 2011;58:865-8.

Séanchez-Hidalgo JM, Duran-Martinez M, Molero-Payan R, Rufian-Pefia S,
Arjona-Sanchez A, Casado-Adam A, et al. Gastrointestinal stromal tu-
mors: a multidisciplinary challenge. World J Gastroenterol.
2018;24(18):1925-41.

Casali PG, Abecassis N, Aro HT, Bauer S, Biagini R, Bielack S, et al. on
behalf of the ESMO Guidelines Committee and EURACAN. Gastrointes-
tinal stromal tumours: ESMO-EURACAN Clinical Practice Guidelines for
diagnosis, treatment and follow-up. Ann Oncol. 2018;29(suppl 4):iv68-
iv78.

Bryan ML, Fitzgerald NC, Levine EA, Shen P, Stewart JH, Votanopoulos KI.
Cytoreductive surgery with hyperthermic intraperitoneal chemotherapy in
sarcomatosis from gastrointestinal stromal tumor. Am  Surg.
2014;80(9):890-5.

Medina Fernandez FJ, Mufioz-Casares FC, Arjona-Sanchez A,
Casado-Adam A, Rufian Pefia S. Gistosis peritoneal: Papel de la cirugia
de citorreduccion y quimioterapia intraperitoneal perioperatoria. Cir
Esp. 2014;92(4):289-90.

Turley RS, Peng PD, Reddy SK, Barbas AS, Geller DA, Marsh JW,
et al. Hepatic resection for metastatic gastrointestinal stromal tumors in
the tyrosine kinase inhibitor era. Cancer. 2012;118:3571-8.

50.

51.

52.

53.

54.

55.

56.

V. Artigas-Raventds et al.: Avances en GIST

DeMatteo RP, Maki RG, Singer S, Gonen M, Brennan MF, Antonescu CR.
Results of tyrosine kinase inhibitor therapy followed by surgical resection
for metastatic gastrointestinal stromal tumor. Ann Surg. 2007;245:347-52.
Bauer S, Rutkowski P, Hohenberger P, Miceli R, Fumagalli E,
Siedlecki JA, et al. Long-term follow-up of patients with GIST under-
going metastasectomy in the era of imatinib-analysis of prognostic
factors (EORTC-STBSG collaborative study). Eur J Surg Oncol.
2014;40(4):412-9.

Rubio-Casadevall J, Martinez J, Garcia-Albeniz, Calabuig S,
Lopez-Pousa A, Garcia del Muro X, et al. Role of surgery in patients with
recurrent metastasic, or unresectable locally advanced GIST sensitive to
imatinib: a retrospective analysis of spanish group for research on sar-
coma (GEIS). Ann Surg Oncol. 2015;22(9):2948-57.

Hakimé A, Le Cesne A, Deschamps F, Farouil G, Boudabous S,
Aupérin A, et al. A role for adjuvant RFA in managing hepatic metastases
from gastrointestinal stromal tumors (GIST) after treatment with targeted
systemic therapy using kinase inhibitors. Cardiovasc Intervent Radiol.
2014;37(1):132-9.

Hasegawa J, Kanda T, Hirota S, Fukuda M, Nishitani A, Takahashi T,
et al. Surgical interventions for focal progression of advanced gastroin-
testinal stromal tumors during imatinib therapy. Int J Clin Oncol.
2007;12(3):212-7.

Cao G, Li J, Shen L, Zhu X. Transcatheter arterial chemoembolization
for gastrointestinal stromal tumors with liver metastases. World J Gas-
troenterol. 2012;18(42):6134-40.

Lesari S, Mocchegiani F, Nicolini D, Benedetti A, Coletta M, Montalti R,
et al. Liver transplantation for metastatic wilditype gastrointestinalstromal
tumor in the era of molecular targeted therapies: Report of a first case.
Am J Transplant. 2019;19:2939-43.

277



CIRUGIA Y CIRUJANOS ‘ M) Check for updates

CARTA AL EDITOR
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El gen ATM con locus en 11g22.3 codifica para la
proteina cinasa nuclear de la ataxia telangiectasia
(ATM), que regula el ciclo celular a través de las pro-
teinas P53, BCRA1y RB'. Lo conforman 66 exones y
65 intrones (Fig. 1A)'. Algunas de sus variantes gené-
ticas se relacionan con enfermedades como la ataxia
telangiectasia y otras patologias inmunometabdlicas
(Fig. 1)"2. En poblacién mexicana solo se han reporta-
do variantes de este gen en el cancer de mamad. El
SNV rs11212617, el cual consiste en una transversion
A>C en un marco de lectura abierto (C110rf65), ha sido
asociado también con diabetes y patologias cardiovas-
culares*, mas no se ha estudiado en México. Con estas
consideraciones se analizé el SNV rs11212617 en
mexicanos mestizos de acuerdo con los criterios de
seleccién de Chakraborty para la proporcion del alelo
menor del SNV, por lo cual se incluyeron 269 muestras
de DNA de individuos sanos*. La deteccion del SNV se
realizd mediante PCR-RFLP (Polymerase Chain
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Reaction-Restriction Fragment Length Polymorphism)
y electroforesis por isoelectroenfoque por SSCP
(Single-Strand Chain Polymorphism), como se report6
previamente (Fig. 1B)®, y fue corroborado por secuen-
ciacion automatizada. Asi, la distribucion de alelos en
la poblacion analizada muestra las siguientes frecuen-
cias relativas: alelo ancestral A 0.7918 (n = 426) y
0.2081 (n = 112) para el alelo C. Genotipos: homoci-
gotos A 0.639 (n = 172), heterocigotos 0.304 (n = 82)
y homocigotos C 0.055 (n = 15). La distribucion no
presenta diferencias significativas con las frecuencias
esperadas (y2=1.528; p = 0.216), por lo que la variante
esta en equilibrio Hardy Weinberg (Tabla 1). La hete-
rocigosidad observada fue de 0.82, la esperada de
0.88 y la maxima de 0.5 (p = 0.71).

En conclusion el presente reporte es el primer estu-
dio regional y nacional del SNV rs11212617 del gen
ATM en mexicanos mestizos, y crea un referente para
la realizacion de futuros estudios de asociacion en en-
fermedades metabdlicas, vasculares, oncoldgicas e in-
fecciosas en poblacion mexicana.
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Alteraciones endocrinas: Resistencia a la Insulina, Obesidad
Diabetes mellitus tipo 2, Higado graso no alcohdlico, Disgenesia gonadal, infertilidad,
Envejecimiento prematuro

Ataxia telangiectasia

Ataxia telangiectasia variante Fresno
Telangiectasia perifoveal

Defectos del aprendizaje

Retardo mental

Radiosensibilidad/Fotosensibilidad

Predisposicion para el desarrollo de cancer:

Mama, melanoma, Leucemias, Linfomas no Hodgkin,
Meduloblastoma.

Predisposicion para infecciones virales; SARS-Cov-2, VEB, VIH.
Predisposicidn para infecciones bacterianas de vias
respiratorias.

Inmunodeficiencia primaria

Sindrome de Hiper IgM-ATM
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Figura 1. A: espectro clinico del varioma y proteoma del gen de la ataxia telangiectasia (ATM). B: electroforesis PAGE20% homogénea y elec-
troferograma de la secuenciacion por Sanger de los productos de PCR-FRLP del SNV rs11212617. Las condiciones de amplificacion de la PCR
y digestion enzimatica con HpyCH4lll fueron las descritas previamente®. La electroforesis de los productos de digestion de PCR se corrieron
mediante el equipo PhastSystem™ (Amersham Biosciences) por 1.5 horas. Fase 1.1 10 Vh, 10 mA, 2.0 W, 5 °C, 55 Vh. Fase 1.2 150 V, 1 mA,
2.5 W, 5 °C, 10 Vh, y se diferenciaron por los tamafios y cortes. El fragmento de 209 pb genera dos productos, uno de 153 pb y otro de 56 pb.
La banda de 209 pb corresponde al genotipo homocigoto (A/A) (carriles 1y 2 del gel). Cuando estan presentes tres bandas, 209, 153 y 56 pb,
respectivamente, corresponde al genotipo heterocigoto (A/C) (carriles 5, 6 y 7 del gel). Finalmente, si hay dos bandas, 153 y 56 pb, corresponde
al genotipo homocigoto (C/C) (carriles 3 y 4 del gel), lo cual se corrobora por la secuenciacion por Sanger.
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Tabla 1. Frecuencias globales alélicas y genotipicas del SNV rs11212617 del gen ATM

Poblacién Frecuencia alélica Frecuencia genotipica
N.2 sujetos A Cc AA AC cc x2 p

Presente estudio 269 0.7918 0.2081 0.639 0.304 0.055 1.5280 0.2164
Sur de India* 112 0.65 0.35 0.39 0.52 0.09 2.2219 0.1361
Caucésicos* 113 0.54 0.47 0.27 0.54 0.19 0.8784 0.3486
China* 43 0.31 0.69 0.09 0.44 0.47 0.0284 0.8662
Japoén* 86 0.38 0.67 0.19 0.39 0.42 2.3156 0.1281
Africa* 113 0.19 0.81 0.02 0.34 0.65 1.3993 2.2368
Africa

GnomAD 8682 0.2752 0.7248 NR NR NR NR NR
Asia

1000 genomas/Sur de Asia 978 0.627 0.373 NR NR NR NR NR

gnomAD/Este de Asia 1552 0.3595 0.6405 NR NR NR NR NR
Europa

ALFA 82410 0.5793 0.4206 NR NR NR NR NR

gnomAD 18866 0.5760 0.4239 NR NR NR NR NR
América

PAGE/Nativos americanos 1260 0.523 0.477 NR NR NR NR NR

PAGE/Nativos de Hawai 4534 0.400 0.599 NR NR NR NR NR

PAGE/Africa-americanos 32516 0.277 0.722 NR NR NR NR NR

PAGE/Ancestria mexicana 10808 0.621 0.378 NR NR NR NR NR

PAGE/Puerto Rico 7918 0.520 0.479 NR NR NR NR NR

PAGE/Cuba 4230 0.557 0.442 NR NR NR NR NR

PAGE/Republica Dominicana 3828 0.448 0.551 NR NR NR NR NR

Nota: dbSNP 2021.

ALFA: frecuencias agregadas de alelos y genotipos; gnomAD: base de datos de agregacion del genoma;
NR: datos no reportados; PAGE: Estudio de Arquitectura de la Poblacién usando Genémica y Epidemiologia; SGDP_PRJ: Proyecto de diversidad del genoma Simons

*Datos tomados de Vilvanathan S et al.®
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Retomamos con gran interés el articulo de Cervantes
et al.', y en este sentido Oaxaca esta muy alejado de
la Agenda 2030 para el Desarrollo Sostenible asociado
a la pandemia de COVID-19. En los municipios con el
sistema de «Partidos Politicos»2, como es el caso de
Miahuatlan de Porfirio Diaz, Oaxaca, esta agravada la
crisis sanitaria por la falta de capacidades del municipio
en el control sanitario, asociado a factores epidemiold-
gicos como la negacion de la enfermedad o la partici-
paciéon en tertulias religiosas (Tabla 1). A nivel
econdmico, el municipio es una poblacion comerciante
y ganadera, y en este sentido no existe un adecuado
manejo sanitario de comercios, mercado y puestos
ambulantes relacionados con esta actividad. Demogra-
ficamente, persiste el incremento de migrantes extran-
jeros, mexicanos y universitarios, lo cual implica la
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movilizacion de diferentes variantes genéticas de inte-
rés (VOI), siendo las mas frecuentes la clase alfa y
beta en adultos, y preocupantes (VOC) como la delta
en jovenes®. En la practica médica privada son limita-
dos los médicos certificados para el manejo de la CO-
VID-19, y se realizan practicas de diagndstico viral
inadecuadas, como el test de antigeno rapido, que se
traducen en un incremento de presintomaticos. Ha fal-
tado la vigilancia gendmica mediante técnicas de se-
cuenciacion masiva para el monitoreo de las VOI y las
VOC en los usuarios de los servicios de Salud, IMSS,
ISSSTE, DIF, hospitales y clinicas particulares para
iniciar un tratamiento temprano®*. También hay falta de
subsidio de medicamentos emergentes. Por otra parte,
no se realiza el Pooled Testing gRT-PCR en los servi-
cios publicos, comercios, centros de trabajo ni escue-
las, lo cual ha reducido la deteccién de portadores
asintomaticos®. Existe un desacoplamiento entre el
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M.E. Aguilar-Aldrete et al.: Crisis sanitaria por COVID-19

Tabla 1. Factores epidemioldgicos de la crisis sanitaria por COVID-19 en Miahuatlan de Porfirio Diaz, Oaxaca, México

Factores socioculturales
y religiosos

Factores
sanitarios

Factores demograficos

Factores de la practica
médica

Politicas publicas

Negacion de la existencia
de la enfermedad

Procesiones de culto
religioso y misas
(catolicos)

Reuniones y asambleas
religiosas o de sectas
(no catolicos)

Tertulias religiosas,
bautizos, bodas,
comuniones,
confirmaciones

Realizacion de cabos
funerarios; semanal,
mensuales, anuales

Festejos familiares
abiertos a publico

Cabalgatas, asi como
jaripeos publicos y
privados

Renuencia a la
vacunacion

Falta del uso de
cubrebocas

No se conserva la
cultura de la sana
distancia

Falta de la cultura
de la sanitizacion
y lavado de
manos

No control
sanitario del
mercado
municipal

No control
sanitario de
los comercios
ambulantes y
estables

Falta control
sanitario

del tianguis
para la venta de
ganado

Migrantes extranjeros
(turismo)

Migrantes paisanos que
radican fuera de México

Migrantes universitarios
del Estado de Oaxaca
(alumnos)

Migrantes universitarios
de fuera de Oaxaca
(alumnos)

Migrantes universitarios
del Estado de Oaxaca
(docente)

Migrantes universitarios
de fuera de Oaxaca
(docente)

Falta de confinamiento
entre las personas de
las colonias y barrios

Falta de médicos
certificados para la
atencion de COVID-19

Uso de tratamientos
no adecuados por las
instituciones oficiales
de salud

Tratamientos exagerados
en el ambito privado,

se aplican mas de

20 medicamentos
simultaneamente

No hay deteccion
subclinica por falta
de pericia

Falta pericia para

la deteccion de la
coinfeccién con neumonias
bacterianas, neumonia de
la comunidad y neumonia
por influenza

Diagnostico mediente
prueba rapida de antigeno

No hay médicos
certificados en
rehabilitacion pulmonar
y oxigenoterapia

Falta de campanfas de
deteccion de portadores
asintomaticos y
presintomaticos por Pooled
Testing RT-PCR, asf como por
secuenciacion genémica

No se han comprado
medicamentos emergentes
con actividad antiviral

No se subsidia a la poblacion
la compra de medicamentos
de soste y de tanques con
oxigeno

No se subsidian estudios de
secuenciacion gendmica para
identificar variantes genéticas
de interés y preocupantes de
SARS-CoV-2

No se subsidian los estudios
de carga viral y actividad
patogénica a los pacientes
infectados

Desacoplamiento entre la
préctica médica institucional
y privada

No hay una liberacion de
vacunas para la venta al
publico

gobierno municipal y el sector de salud institucional y
privado, y no se ha generado un manual policéntrico
con las pautas para el manejo local, lo cual explica la
existencia de mas casos de los que reportan las insti-
tuciones oficiales que atienden COVID-19, cuyo control
escapa a las funciones organicas de la regiduria de
salud local (Fig. 1).
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Medicina Institucional ~ Medicina Privada

Servicios de Salud Oaxaca; Servicios Médicos Particulares:
1053 Confirmados gRT-PCR 1709 Confirmados por gRT-PCR
52 Defunciones 2 Defunciones
39 Activos 56 Activos

35% Mediante Test
de Antigeno Rapido
Clinica OSMO y
Gobierno Municipal

En mds de 400 personas

Servicios de Salud ~ Servicios Médicos
Oaxaca; Particulares;
17 sospechosos 3520 personas

Poblacién pre-sintomatica ?

Poblacion asintomatica ?

Servicios de Salud g E
Oaxaca; Poblacién sana?

536 Negativos

Figura 1. Crisis sanitaria por COVID-19 en Miahuatldn de Porfirio Diaz, Oaxaca, México. Los pacientes que se detectan en la practica privada
superan los casos confirmados por las instrucciones oficiales del semaforo epidemioldgico en el municipio. Los casos activos solo representan
la punta del iceberg, pero en realidad la cantidad de personas contagiadas es mayor.

3. Pan American Health Organization/World Health Organization. Occurren-
ce of variants of SARS-CoV-2 in the Americas. Washington, D.C.: PAHO/
WHO; 2021. p. 1-9.
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Existen puntos de controversia en el tratamiento del
cancer de laringe, lo cual es evidente en el interesante
articulo de Gurrola et al.! recientemente publicado. Lo
mas importante es obtener los estandares de control
local y supervivencia con base en la evidencia exis-
tente de las diversas asociaciones terapéuticas. Por
ello llama la atencidn que solo el 65% de los pacientes
con etapas Ill-IVA fueran considerados operables,
cuando se agrupan en ellas desde T1,N1 hasta
T4A,N2, que son por definicidn operables y muchos
de ellos no candidatos a preservacion de 6rgano. Los
autores reportan que la asociacién de cetuximab y
radioterapia, que no es el tratamiento estandar?, ofre-
ce la mejor supervivencia; sin embargo, casi un tercio
(27%) de los pacientes recurren y solo el 9% pueden
ser rescatados, lo cual implica mal control si, por ejem-
plo, de pacientes T3,NO se trataba. En esta serie, los
que reciben induccién con quimioterapia tienen mejor
supervivencia, pero el papel de esta es identificar pa-
cientes candidatos a conservacion no quirdrgica y no
tiene impacto alguno en la supervivencia®. En etapa
IVA (T1,N2 a T4A,N2, cuyo tratamiento estandar es la
cirugia) se reporta algo similar; aunque no se desglo-
san los tratamientos, la supervivencia es mejor con
quimioterapia de induccion seguida de bio-radiotera-
pia, pero solo controla al 56% Yy hay recurrencia en
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casi la mitad (41%), y solo el 8% pueden ser rescata-
dos. La inadecuada seleccion del tratamiento inicial
con intento conservador no quirdrgico ha traido como
consecuencia un incremento en la mortalidad por can-
cer laringeo, y esto parece reflejarse en la presente
serie, en la cual la supervivencia a 5 afios en etapa
[l es del 46.5% y en etapa IV es del 28.3%, cuando
los estandares son el 80% y el 70%, respectivamente.
El tratamiento estandar con intento conservador no
quirdrgico es la asociacion de quimio-radioterapia®. La
quimioterapia de induccion selecciona pacientes a
esta terapéutica. Los pacientes que no tienen funcién
laringea adecuada, independientemente de la etapa,
deben ser sometidos a laringectomia, la cual ofrece el
mejor control y la mayor supervivencia.
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realizado experimentos en seres humanos ni en
animales.

Confidencialidad de los datos. Los autores decla-
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