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ORIGINAL ARTICLE

Superior versus anteroinferior plating for mid-shaft clavicle
fractures: a randomized clinical trial

Fracturas diafisarias de clavicula manejadas con placa superior versus anterior:
ensayo clinico aleatorizado

Gustavo Rivera-Saldivar* and José Antonio Manrique-Avila
Department of Traumatic Diaphysis, Hospital of Traumatology and Orthopedics, IMSS, Puebla, México

Abstract

Background: Clavicle fractures represent 2.5-4% of all fractures observed in emergency services. 80% occurs in the middle third.
Treatment by plating requires a higher level of evidence. Objective: To compare the functional outcomes of mid-shaft clavicle
fractures managed with superior plating compared to anteroinferior plating. Trial Design: A randomized, double-blind, parallel,
superiority clinical trial. Patients and methods: Patients with fractures of the clavicles AO15B1 and AO15B2 were studied. Patients
were randomized to be treated with either 3.5 mm superior or anteroinferior plating. A rehabilitation program was designed for both
groups. The primary outcome measure was the Disability of Arm, Shoulder, and Hand (DASH) score; secondary outcomes inclu-
ded pain, union rate, and complication rates. Results: Twenty-eight patients were studied and were eligible for analysis. Significant
differences were found in the function assessed with the DASH score at 30 days for the superior plating compared with anteroin-
ferior (43.74 vs. 29.26, respectively, p = 0.027), 60 days (23.97 vs. 11.18, p = 0.021), and 90 days (9.52 vs. 3.5, p = 0.016). One
loosening with superficial infection was found with superior plating. Conclusions: Using an anteroinferior reconstruction plate in
diaphyseal fractures offers better functional results than the upper plate in patients with fractures of the middle third of the clavicle.

Keywords: Clavicle. Bone fractures. Surgical technique. Bone plates. Treatment outcome.
Resumen

Antecedentes: Las fracturas de clavicula comprenden el 2.5-4% de todas las fracturas observadas en los servicios de emer-
gencia. EI 80% se presentan en el tercio medio. La posicion de la placa como tratamiento requiere mayor nivel de evidencia.
Objetivo: Comparar los resultados funcionales de las fracturas diafisarias de clavicula manejadas con placa superior versus
placa anteroinferior. Método: Ensayo clinico aleatorizado, doble ciego, paralelo, de superioridad. Se estudiaron pacientes con
fractura diafisaria de clavicula AO15B1 y AO15B2. Se manejaron con placa de reconstruccion de 3.5 mm colocada en forma
superior o anteroinferior. Se disefié un programa de rehabilitacion para ambos grupos. El resultado primario fue medido con
el cuestionario DASH y los resultados secundarios incluyeron dolor, presencia de consolidacion y complicaciones.
Resultados: Fueron elegibles para andlisis 28 pacientes. Se encontraron diferencias significativas de la escala DASH a los
30 dias para la maniobra superior comparada con la inferior (43.74 vs. 29.26, respectivamente; p = 0.027), a los 60 dias
(23.97 vs. 11.18; p = 0.021) y a los 90 dias (9.52 vs. 3.5; p = 0.016). Conclusiones: E/ uso de placa de reconstruccion an-
teroinferior en las fracturas diafisarias ofrece mejores resultados funcionales en comparacion con la placa superior en pacientes
con fracturas de tercio medio de clavicula.

Palabras clave: Clavicula. Fracturas éseas. Técnica quirdrgica. Placas dseas. Resultados de tratamiento.
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|ntroduction

Clavicle fractures involve approximately 2.4-4% of
all body fractures and represent 44% of shoulder
fractures. 80% of these fractures occur in the middle
third of the clavicle'. This condition is more common
in men and occurs most often between the ages of
30 and 702. Clavicle fractures have been treated con-
servatively for decades, but the increase in pseudo-
arthrosis has forced to review other treatments®. In
the '60s, percentages of 0.8-0.13% of pseudoarthro-
sis were described*®. In the ‘90s, the frequency of
pseudoarthrosis was described as around 13-15%°".
Surgical management of displaced fractures with re-
construction plates, which have acceptable biome-
chanical resistance®™, is currently encouraged.
Several publications analyze the advantages of supe-
rior and anteroinferior techniques of reconstruction
plating for fractures of the mid-shaft of the clavicle,
with results based on fracture union and some as-
pects related to surgical technique3, without mea-
suring clinical outcomes.

The clinical outcomes with superior and anteroinfe-
rior plating are very important for the return to daily
living activities and the return to work. In countries
with emerging economies, where social security ser-
vices cover periods of paid incapacity, a rapid return
to work without relapses or physical restrictions is a
priority in terms of the effectiveness and efficiency of
the treatment.

The main objective of the present study is to com-
pare the functional outcomes of patients with mid-
shaft clavicle fractures managed with 3.5 mm superior
reconstruction plating compared to anteroinferior plat-
ing. Our research hypothesis is that the anteroinferior
reconstruction plating has at least 10% better out-
comes measured with the Disability of Arm, Shoulder,
and Hand (DASH) score, pain, and complications as-
sociated compared with superior reconstruction plat-
ing in AO 15B1 and B2 mid-shaft clavicle fractures.

Patients and methods
Study design and ethical approval

Ethical approval for the study was granted by the
Local Committee for Research and Research Ethics,
registered number R-2017-2105-2, and ClinicalTrials.
gov: NCT03533634. Ethical approval was granted for
two treatment groups: superior reconstruction plating,

considered the “control” or “conventional” surgical
management, and anteroinferior reconstruction plat-
ing. This is a randomized, parallel, double-blinded
clinical trial in patients with AO15B1 and AO15B2 clav-
icle fractures in a third-level trauma and orthopedics
hospital conducted between 2018 and 2020. During
the study period, 327 patients were received with
clavicle fractures, and 77% had fractures of 15B1 and
B2 (Fig. 1). The exclusions were mainly due to the
presence of obesity and/or associated comorbidities.
When the calculated sample size, the effect size of
our research hypothesis, and a statistical power > 0.80
were reached, the Ethics Committee was informed to
conclude with recruitment. Patients who met the cri-
teria for inclusion were extensively explained the pur-
pose of the study and its objectives and were invited
to participate. Patients had the opportunity to assimi-
late this information and ask questions before con-
senting to the trial. Patients who agreed to participate
in the study signed informed consent, and their demo-
graphic data were collected. A soft sling was placed
on the affected side to prevent fracture displacement.
The corresponding pre-surgical protocol was carried
out (complete blood count, blood chemistry test, pro-
thrombin time, activated partial thromboplastin time
test, ABO group, Rh type test, electrocardiogram, and
chest X-rays).

Inclusion criteria were patients with isolated mid-
shaft clavicle fractures AO15B1 and B2, in the age
range of 18-60 years with a closed fracture of trau-
matic origin with < 7 days of evolution. Patients had
to be able to consent to the trial.

Exclusion criteria included poly-trauma, patients
with associated systemic diseases, patients with a
previously injured shoulder, patients with a body mass
index (BMI) > 35, and the inability to give consent.

The primary outcome measure was clinical assess-
ment using the DASH scale, and secondary measures
included pain, mobility, loosening of metalwork, and
infection.

Randomization

Once the patient met the criteria for inclusion, ran-
domization was performed by using sealed and
opaque envelopes containing a sequence of random
even and odd numbers in a 1:1 ratio. Even numbers
were assigned to anteroinferior management and odd
numbers to superior plating. Patients were blinded to
their surgical procedure. Randomization was performed
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Clavicle fractures during
the study period:

Clavicle Fractures
AO15B1 and B2:

Patients who met
inclusion criteria:

70 (28%)

Patients did not meet
inclusion criteria:

257 (78%)

Randomized to
anteroinferior plating:

Randomized to
superior plating:

Patients did not consent to
trial or were received after
completing the sample size:

Figure 1. Flow diagram demonstrating distribution of patients in the study.

by traumatology and orthopedics residents blinded to
the implementation of the present study.

Physicians who evaluated the clinical data during
the follow-up were previously standardized for the ap-
plication of the DASH scale and blinded to the surgical
procedure performed. Statistical analysis was also
performed without the information of the treatment
applied.

Superior reconstruction plating method

Under general anesthetic and with antibiotic prophy-
laxis, the patients were placed in a beach chair posi-
tion. The operating side was prepped and draped, and
a longitudinal incision was made on the anterior edge
of the clavicle over the area of the fracture site. The
morphology of the fracture was corroborated. Open
reduction was performed with reduction clamps.
A malleable plate was then placed on the superior
surface of the clavicle, molded anatomically, and used
to measure the length of the implant. Reconstruction
plates with seven or more holes were selected. The
goal was to achieve three bi-cortical screws in both
the proximal and distal fragments as a minimum. The
selected implant was molded with the malleable plate
as a template, and its correct position was verified.
Cortical screws (3.5 mm) were inserted, and implant
stability was verified (Fig. 2). Subcutaneous tissue
was closed with an absorbable suture of 2-0 and the

skin with a nylon suture of 3-0. The wound was cov-
ered with sterile gauze and a transparent adhesive
dressing (Tegaderm).

Anteroinferior reconstruction plating
method

Under general anesthetic and with antibiotic prophy-
laxis, the patients were placed in a beach chair posi-
tion. The operating side was prepped and draped, and
a longitudinal incision was made one centimeter below
the anterior edge of the clavicle over the area of the
fracture site. The morphology of the fracture was cor-
roborated. Open and direct reduction was performed
with reduction clamps. A malleable plate was then
placed on the anteroinferior surface of the clavicle,
molded anatomically, and used to measure the length
of the implant. Reconstruction plates with seven or
more holes were selected. The goal was to achieve
three bi-cortical screws in both the proximal and distal
fragments as a minimum. The selected implant was
molded with the malleable plate as a template, and its
correct position was verified. Cortical screws (3.5 mm)
were inserted, and implant stability was verified
(Fig. 3). Subcutaneous tissue was closed with an ab-
sorbable suture of 2-0 and the skin with a nylon suture
3-0. The wound was covered with sterile gauze and a
transparent adhesive dressing (Tegaderm).
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Figure 2. Post-operative X-rays with superior reconstruction plating.

Figure 3. Post-operative X rays with anteroinferior reconstruction
plating.

Post-op management

All patients received prophylactic antibiotics, proper
analgesia, and a soft sling placed on the operated
side. Patients were clinically reviewed within a post-
operative week, surgical wound healing was evaluated,
and they were referred to physiotherapy to begin with
glenohumeral range of motion exercises. Patients
received training to perform Codman’s pendulum
exercises, abduction, and flexion limited to 90 degrees
from the first to the 4" week. From the fourth to the
8" week, isotonic and isometric strengthening
exercises were performed. From the 6" week onwards,
they were given full ranges of mobility.

Follow-up

Patients were observed in the consultation by the at-
tending physicians and surgical team. Anteroposterior

X-rays were performed at the second and 6" weeks, at
3 months, and at 6 months, 1 year, and 2 years, to as-
sess consolidation. DASH score was conducted at ev-
ery visit. Throughout the follow-up period, patients were
monitored for wound or metalwork complications.

Outcome scoring

Outcome scoring was performed by a trained ortho-
pedist, unaware of the type of surgery performed. The
primary evaluation was the DASH score, which evalu-
ates the abilities to perform activities of daily living,
medium- and high-effort activities, the pain, and the
social impact related to the injury of the affected ex-
tremity. The DASH scale is evaluated with a score
from 0 to 100 points, with 0 points being the best pos-
sible rating (absence of disability). The secondary
outcomes were evaluated with a visual analog scale
(VAS) (0-10), a range of active and passive mobility,
and metalwork complications (X-ray interfaces, screw
loosening).

Calculation of the sample size

The sample size calculation was based on a pro-
spective study of mid-shaft clavicle fractures. A sta-
tistical power of 0.80 and a statistical significance of
0.05 were assumed, with a standard deviation of 7.4,
to detect a difference of 10% in the primary measure-
ment (DASH scale; 2-tail test),”® estimating 14 patients
per group. Demographic data, functional outcome
data, and complications were analyzed using the sta-
tistical program SPSS V21.0 (Demo).

Results

During the study period, 28 patients with clavicle
fractures (AO 15B1 and 15B2) were recruited, ran-
domly assigned to the treatment group, and distrib-
uted equally. Fourteen patients for anteroinferior
plating and fourteen for superior plating. Superior plat-
ing was considered the “control” maneuver. Patient
exclusions were mainly due to the presence of obesity
and associated comorbidities.

We recruited 24 male and 4 female patients with a
median age of 24.5 + 9.87 years (range, 18-56). We
had a male-to-female ratio of 6:1, but the gender dis-
tribution for both treatment arms had no statistically
significant differences. The demographic data are
shown in table 1.
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Table 1. Demographics and results of patients with clavicle
fracture AO 15B1 y 15B2 treated with reconstruction plate
anteroinferior vs superior (n = 28)

Variable Anteroinferior ~ Superior  p (U Mann-
Whitney)

Number of patients 14 14

Male: Female Ratio 12:2 12:2

Mean Age (years) 277144 318+ 121 0.310

Mean Weight (kg) 69.42 + 11.7 7428 +16.0 0.511

Mean Height (m) 1.55+39 1.7+94 0.085

Mean BMI 25621 +3.7 2504+325 0.734

Mean time of fixation 114+135  1.07 +0.51 0.482

(days)

Mean DASH (90 days) 327+58 9.7+88 0.004

Mean VAS (90 days) 0.06+0.24 0.45+0.7 0.125

Number United 14 (100%) 14 (100%)

BMI: body mass index kg/m?.

Most patients had no pathological personal history,
and only one presented metalwork loosening and in-
fection (Table 2). The patient was conventionally man-
aged with reoperation, surgical debridement, and
antibiotic management. The patient had radiographic
evidence of union and no relapse of infection at
90 days.

The sample was evaluated by the DASH and VAS
scales at 30, 60, and 90 days, 6 months, 1 year, and
2 years post-operatively. In both groups, the days of
evolution (time from the fracture to surgical
management) had a median of 1 day (range 0-4 days).

The homogeneity of the sample is shown in
table 3.

The mean DASH score in the anteroinferior plating
group was 3.5, and in the superior plating group was
9.52. The mean pain measured 0.06 in the
anteroinferior plating group and 0.45 in the superior
group, both measured at 90 days. Significant
differences were found between groups in the DASH
score at 30 days for the superior plating compared to
the anteroinferior (43.74 vs. 29.26, respectively,
p = 0.027; Cl 95% 2.3|26.59) and the visual analog
scale at 30 days for the superior plating compared to
the anteroinferior (5.11 vs. 3.44, respectively, p = 0.003;
Cl 95% 0.39|2.94). Significant differences were also
found in DASH scores at 60 and 90 days and VAS
between groups at 60 days. No differences in VAS
were found from day 90 between groups (Table 4).

Table 2. Distribution of the qualitative characteristics of the
sample

(n=28) Frequency % Rate Ratio(R/l) 95%IC
Gender

Male 24 85.71 0.85 6.0 0.27]1.32
Female 4 14.28 0.14 0.16

PPH

Absent 26 92.85 0.928 13 -2.39/0.16
Endometriosis 1 3.57 0.035 0.07

Asthma 1 3.57 0.035 0.07
Affected side

Right 14 50.0 0.5 1.0 0.68|31.4
Left 14 50.0 0.5 1.0

Lateral dominancy

Dominant 15 53.57 0.535 1.15 0.64|27.95
Non-dominant 13 46.42 0.464 0.86

Loosening

Absent 27 96.42 0.964 27 -3.30.1
Present 1 3.57 0.035 0.03

Infection

Absent 27 96.42 0.964 27 -3.3/0.1
Present 1 3.57 0.035 0.03

BMI

Normal 13 46.42 0.464 0.86 0.72]35.09
Overweight 13 46.42 0.464 0.86

Obesity 2 7.14 0.071 0.07

Rate per 1000 inhabitants, PPH: pathological personal history; BMI: body mass index;
95% Cl: 95% confidence interval.

One patient underwent metalwork removal of the su-
perior plating group due to soft tissue irritation. The
metalwork removal was performed after 2 years of
surgical management, and the patient achieved com-
plete fracture union.

DASH scores at 30, 60, and 90 days were catego-
rized at a 50% cut-off point to perform dichotomic
adjustment and obtain the risks associated with the
interventions performed. VAS was categorized into
adverse pain (greater than or equal to 7) and non-
adverse pain (< 7) for the creation of associated risks.
The “control” was superior plating and was analyzed
as the exposure factor (Table 5).

Discussion

In the present study, mid-third clavicle fractures AO
15B1 and B2, managed with superior and anteroinfe-
rior reconstruction plating, achieved a 100% union
rate with no major complications and avoidance of
persistent pain, weakness, or alterations in shoulder
mobility. This patient was treated at a tertiary referral
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Table 3. Homogeneity of the sample obtained from patients with
clavicle fracture AO 15B1 and 15B2

Variable SUP plate  AINF plate r?  p*value
n (%) n (%)

Gender
Male 12 (42.9) 12 (42.9) 0.00 1.00
Female 2(7.1) 2(7.1)

PPH
Absent 13 (46.4) 13 (46.4) 2.0 0.368
Endometriosis 0(0.0) 1(3.6)
Asthma 1(3.6) 0(0.0)

AO
15B1.2 3(10.7) 4(14.3) 1.762  0.890
15B1.3 3(10.7) 1(3.6)
15B2.1 3(10.7) 4(14.3)
15B2.2 3(10.7) 4(14.3)
15B2.3 2(7.1) 1(3.6)

Lateral Dominance
Right-handed 13 (46.4) 12(429) 0373 0500
Left-handed 1(3.6) 2(7.1)

Affected Side
Right 10 (35.7) 4(14.3) 5143  0.023
Left 4(14.3) 10 (35.7)

Loosening 13 (46.4)
Absent 1(3.6) 14 (50.0)  1.307 1.000
Present 0(0.0)

Infection
Absent 13 (46.4) 14(50.0)  1.307 1.000
Present 1(3.6) 0(0.0)

BMI
Normal 7(25.0) 6(21.4) 2.769 0.250
Overweight 5(17.9) 8(28.6)
Obesity 2(7.1) 0(0.0)

SUP; Superior, AINF; Anteroinferior. * x 2 de Pearson o Fisher's exact test, a =0.05;
PPH: pathological personal history; BMI: body mass index.

center with a mean follow-up of 2 years. All fractures
presented union 6 months after the surgical proce-
dure. The last evaluations were performed via tele-
phone secondary to the social distancing due to the
SARS-CoV-2 pandemic.

Clavicle fractures represent 2-5% of injuries in
adults and 10-15% of injuries in children. They repre-
sent 44-66% of shoulder girdle fractures. We found
no bimodal distributions in the presentation of our
cases and found a mean age of 27.7 years, not differ-
ent from that found in the literature that marks a mean
age of 29.3 years (p < 0.05), and the presentation
between men and women in our sample was 6-1, con-
trasting with what was previously reported of a 3:1
ratio’®. In the sample obtained, weight, height, and
BMI showed independence with the results of the

fracture and with the functional results. No reports in
the literature make a causal relationship between
these variables and the presence of fractures. How-
ever, in post-menopausal patients with decreased
bone quality in a study conducted by Compston et al.,
the only factor that was associated with proximal hu-
merus fractures and clavicle fractures was not the
weight or BMI but height, where, for every 10 cm of
height, the risk of suffering a clavicle fracture in-
creased by 73%". In the Gnudi et al. series, BMI was
considered a risk factor for proximal humerus frac-
tures (OR 1.077)®. Our patients managed normal or
overweight BMIs, and only two were obese. We did
not find a relationship between height, weight, BMI,
and clavicle fractures or a relationship with the type
or fracture complexity in our analysis. Our sample size
was not calculated to this objective, and results finding
no causality or risk should be interpreted carefully.
Clavicle fractures are poorly characterized in terms of
their relationship with other comorbidities. In our sam-
ple, we had two people with previous diseases that
did not modify the result after surgery; one of the
patients had endometriosis, and another patient was
asthmatic. Our criteria excluded all chronic diseases
to accomplish better control; further investigation of
patients with associated comorbidities should be
done.

Clavicle fractures are usually also associated with
head injuries, chest injuries, or vascular injuries'. No
patient in our study has these associations, so we
treated isolated medium-energy mid-shaft clavicle
fractures.

The complications associated with clavicular frac-
tures range from damage to the subclavian vascula-
ture to neuropraxia of the posterior branches of the
brachial plexus, hemothorax, and pneumothorax.
Complications related to the surgical procedure are
the non-union, the migration of osteosynthesis mate-
rial, paresthesia, and vascular or nerve lesions®. We
had one patient with metalwork loosening and an in-
fection. This patient was re-operated and managed
conventionally for the infection, achieving an adequate
evolution with consolidation and absence of infection
at 3 months. A neat surgical technique and careful
control of the post-operative period allow adequate
control of complications. Although the follow-up was
performed for 2 years, satisfactory results were ob-
tained within 90 days of the post-operative period with
complete recovery. Return to activities and reduction
of pain were two variables found with no statistical
difference after 90 days. Both surgical techniques
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Table 4. Comparative analysis between the two assigned treatment groups (superior reconstruction plate vs. anteroinferior) for

patients with clavicle fracture AO 15B1 and 2 (n = 28)

Variable Group Media SD p*-value Cl 95% of the difference Power (1-B)

Days to fixation Superior 0.5 0.51 0.161 -1.4/0.06 41.65
AINF 1.21 1.31

DASH 30 Superior 43.74 20.06 0.027 2.3|26.59 > 80
AINF 29.26 9.16

DASH 60 Superior 23.97 13.98 0.021 3.55/22.01 > 80
AINF 11.18 9.3

DASH 90 Superior 9.52 9.1 0.016 0.09]11.9 > 80
AINF 35 57

DASH 180 Superior 6.63 6.8 0.009 -0.298.72 78.26
AINF 2.41 4.6

DASH 360 Superior 511 5.58 0.016 -0.47|7.21 > 80
AINF 1.75 4.2

DASH 720 Superior 3.44 4.3 0.044 -0.95/5.01 > 80
AINF 1.4 3.32

VAS 30 Superior 5.11 1.97 0.003 0.392.94 > 80
AINF 3.44 1.22

VAS 60 Superior 2.67 1.65 0.006 0.672.99 >80
AINF 0.8357 1.30

VAS 90 Superior 0.45 0.70 0.125 -0.02/0.79 >80
AINF 0.0643 0.24

VAS 180 Superior 0.35 0.49 0.114 0.08|0.063 >80
AINF 0.0 0.0

VAS 360 Superior 0.28 0.46 0.210 0.02/0.54 >80
AINF 0.0 0.0

VAS 720 Superior 0.21 0.42 0.325 -0.01]0.44 > 80
AINF 0.0 0.0

AINF: anteroinferior; SD: standard deviation; *U de Mann-Whitney, CI95%: Confidence interval; DASH: The disabilities of the arm, shoulder and hand score; VAS: visual analogue scale.

presented good results after 3 months of follow-up;
however, the anteroinferior plating showed better
functional results after 6 months of treatment. We
found among our colleagues the perception that an-
teroinferior plating technique is more complex than
superior plating. The anteroinferior technique requires
adequate molding of the plate and requires a stable
instrumented reduction to obtain satisfactory results.
Anatomically, the anteroposterior placement of the
screws decreases the likelihood of injury to the sub-
clavian vessels below the clavicle. Which are more
exposed to injury when the screws are introduced
cephalocaudally. By placing the superior reconstruc-
tion plate, the plate requires a slight pre-molding, and
even in clavicles with a sufficient anteroposterior length

(clavicular width, at least greater than one cm), the
plate may not even require pre-molding. This makes
the superior plating technique apparently simpler but
more likely to cause inadvertent arterial injury, espe-
cially among surgeons with poor training placing
screws in high-risk sites.

The functional outcomes assessed by the DASH
scale showed significant differences throughout fol-
low-up in both treatment groups. During the 1%t year
of the post-operative period, the anteroinferior plating
technique had better functional outcomes for the per-
formance of activities of daily living and work com-
pared with superior plating. This result remained until
the 2" year of the post-operative period. The place-
ment of anteroinferior pre-molded plates does not
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Table 5. Risk measures for patients with clavicle fracture AO
15B1 and 15B2, treated with open reduction and reconstruction
anteroinferior plate (factor group) versus superior (control)
(n=28)

Risk measure DASH > 50 VAS adverse (> 7)
ER -0.429 -0.214
Cl95% 2.44/-3.3 1.07]-1.5
ARR 0.429 0.214
Cl95% 4.74]-6.02 1.49|-1.07
NNT 2.333 4.667

Cl 95% 3.29|-2.44 -1.67|-7.66
RR 0.17 0.33

Cl 95% 1.58)4.77 1.46|3.53

DASH: the disabilities of the arm, shoulder and hand score; VAS: visual analogue scale;
ARR: absolute risk reduction; ER: excess risk; NNT: number needed to treat; RR: relative
risk; Cl95%: confidence interval 95%.

interfere with the mobility of the clavicle; they are not
placed subcutaneously, and the integral mobility of
the shoulder girdle is not compromised?'. Pain was
controlled with both techniques from the 3 month of
treatment, showing no differences until the 2™ year of
management, which is comparable with the literature
previously analyzed. However, no study has per-
formed long-term management up to 2 years post-
operatively as the present one'??',

In the present study, we used molded reconstruction
plates due to their low cost compared to other types
of blocked anatomical plates. In emerging economies,
this is a factor of great importance. The use of these
reconstruction plates was a feasible option with ade-
quate results in the short, medium, and long term. The
use of reconstruction plates reduces costs compared
to low-contact anatomical plates.

Due to social distancing related to the SARS-CoV-2
pandemic, follow-up in the 2" year was necessary to
be carried out strictly by telephone, which constitutes
a source of bias for such evaluations.

Conclusions

Our results provide evidence that surgically man-
aged AO 15B1 and B2 fractures present adequate
clinical and functional outcomes. Anteroinferior re-
construction plating in mid-shaft clavicle fractures
offers better outcome scores compared to superior
plating. The pain was significantly less in anteroinfe-
rior plating in the first 3 months of follow-up. After

this period, the differences were not statistically sig-
nificant (2 years of follow-up). Functional results ob-
tained by the DASH scale showed better results
using anteroinferior plating compared to superior
plating. Both methods achieved 100% union, and
only the superior plating technique presented minor
complications that did not affect the functionality af-
ter 90 days of the post-operative period. We recom-
mend the use of anteroinferior plating for clavicle
mid-shaft fractures as a safer and more stable meth-
od compared to superior plating, which maintains its
outcomes 2 years after surgery.
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Abstract

Objective: The objective of the study was to explore red cell distribution width (RDW) as a surrogate marker of inflammation,
alone and in conjunction with muscle wasting to predict malnutrition-related adverse outcomes. Methods: This was a single-
center observational study including adult hospitalized patients. Demographic variables, malnutrition criteria, and RDW were
captured within 24 hours of hospital admission. Correlation tests and regression models were performed between these vari-
ables (RDW and muscle wasting) and adverse outcomes (in-hospital mortality and unplanned transfer to critical care areas
(CCA). Results: Five hundred and forty-five patients were included in the final analysis. Muscle wasting showed an indepen-
dent association with adverse outcomes in every regression model tested. RDW alone showed fair predictive performance for
both outcomes’ significance and the adjusted model with muscle wasting showed association only for unplanned transfer to
CCA. Conclusion: RDW did not improve the prediction of adverse outcomes compared to muscle wasting assessed by
physical examination and simple indexes for acute and chronic inflammation. Malnourished patients presented higher RDW
values showing a possible metabolic profile (higher inflammation and lower muscle). It is still unknown whether nutrition support
can influence RDW value over time as a response marker or if RDW can predict who may benefit the most from nutritional
support.

Keywords: Malnutrition. Inflammation. Muscle. Red cell distribution width. Adult
Resumen

Objetivo: Explorar el ancho de distribucion eritrocitaria (ADE) como un marcador subrogado de inflamacion, individualmente
y en conjunto con el desgaste muscular, para predecir resultados adversos asociados a la desnutricion. Método: Estudio
unicéntrico, observacional, incluyendo pacientes adultos hospitalizados. Se capturaron variables demogréficas, criterios de
desnutricion y el ADE en las primeras 24 horas de ingreso. Se realizaron pruebas de correlacion y modelos de regresion
entre dichas variables (ADE y desgaste) y resultados adversos (mortalidad hospitalaria y traslado no planeado a dreas criticas).
Resultados: Se incluyeron 545 pacientes. El desgaste muscular mostrd asociacion independiente con los resultados adversos
en cada modelo. El ADE individualmente mostré un desempefio aceptable para la prediccion de ambos resultados, y en
modelos ajustados con desgaste muscular mostré asociacion Unicamente con traslado no planeado a dreas criticas.
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Conclusiones: E/ ADE no mejord la prediccion de resultados adversos comparado con el desgaste muscular por exploracion
fisica e indices simples de inflamacion. Los pacientes con desnutricion presentaron mayores valores de ADE, mostrando un
posible perfil metabdlico (mayor inflamacion y menos musculo). Aun se desconoce si el soporte nutricional puede influenciar
el ADE como un marcador de respuesta o si puede predecir una respuesta favorable al soporte nutricional.

Palabras clave: Desnutricion. Inflamacion. Musculo. Ancho de distribucion eritrocitaria. Adulto.

|ntroduction

Malnutrition is known as a risk factor for a large
number of adverse outcomes in hospitalized adult
patients'2. Malnutrition diagnosis has been recently
proposed using the Global Leadership Initiative on
Malnutrition (GLIM, core leadership: ASPEN: Ameri-
can Society for Parenteral and Enteral Nutrition, ES-
PEN: European Society for Parenteral and Enteral
Nutrition, FELANPE; Federacion Latino Americana de
Terapia Nutricional, Nutricién Clinca y Metabolismo
and PENSA: The Parenteral and Enteral Nutrition So-
ciety of Asia) criteria. The presence of at least one
phenotypic criterion (unplanned weight loss, low body
mass index [BMI], and decreased muscle mass) and
one etiologic criterion (reduced nutrient intake, altered
nutrient assimilation or absorption, acute and chronic
inflammation) is required to diagnose malnutrition.
Once diagnosed the severity of malnutrition will be
determined by specific thresholds based on pheno-
typic criteria®.

A previous study has shown a correlation between
malnutrition and its severity, according to the GLIM
criteria, with adverse outcomes such as mortality or
worsening of the clinical condition requiring unplanned
transfer to critical care areas (CCA). Muscle wasting
and inflammation were found to be independent risk
factors for such outcomes, as previously shown these
are malnutrition characteristics. However, muscle wast-
ing was assessed by physical examination and inflam-
mation was determined using simple indexes related to
chronic and acute illness inflammation such as the
Charlson comorbidity index (CCI) and the NRS2002
iliness severity accordingly (Fig. 1, upper panel)'.

The inclusion of more objective markers related to
muscle mass and inflammation in the nutritional as-
sessment could improve its precision and perfor-
mance to detect adverse outcomes in adult hospitalized
patients.

Red cell distribution width (RDW) shows the dis-
crepancy between red cell volume, represented as a
percentage of dispersion or coefficient of variance,
representing ineffective erythropoiesis. Previous

studies have shown a correlation between higher
RDW values and mortality in adult critically ill patients,
mainly during sepsis*®. One study showed a correla-
tion between higher RDW and sarcopenia measured
with dual-energy X-ray absorptiometry (DEXA), espe-
cially in patients with overweight and obesity'. It has
been theorized that the RDW can be a marker of
chronic inflammatory states, given red cells’ life span
(approximately 120 days) directly affecting erythropoi-
esis by chronic inflammation and concomitant oxida-
tive stress''2,

RDW can be considered a routine test in hospital-
ized patients, and its use usually does not increase
workload and costs of attention, highlighting the rel-
evance of exploring this laboratory test as an inflam-
matory marker. Given the correlation of muscle
wasting and inflammation with adverse outcomes in
adult inpatients, we included RDW as a biomarker
related to inflammation alone and adjusted for muscle
wasting by physical exploration to explore its utility in
predicting adverse outcomes (Fig. 1, lower panel).

Methods
Study design and center

This was a single-center observational study carried
out in a private (78 beds) teaching hospital. This cen-
ter has a wide span of capacity for attention to differ-
ent medical and surgical specialties (orthopedic
surgery, general surgery, neurology, neurosurgery,
cardiology, geriatrics, internal medicine, gynecology,
oncology, etc.).

Inclusion of patients started on the April 21 and
ended on the July 31, 2021 (102 days), follow-up end-
ed at hospital discharge.

Inclusion criteria

Every non-pregnant adult patient (=18 years old)
was admitted to regular hospital wards, with RDW
processed at the hospital’s laboratory within the first
24 h of admission to the ward.
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Patients discharged from CCA to the regular ward
were included; the assessment was performed at the
moment they arrived in the regular ward. Patients ad-
mitted from other hospitals for continuity of care were
included (as “Other hospital”). Programmed admission
(elective) was considered for every patient coming
from home to receive previously planned treatment.
Previous hospitalization within 6 months before
current admission was captured as a binary variable
(yes/no).

Exclusion criteria

Patients admitted for bariatric and/or esthetic sur-
gery, previous neuromuscular disease (because mus-
cle mass physical assessment could be biased),
admitted for palliative care, or with do not resuscitate
order. Patients with hematological malignancies as a
history or recent diagnosis (within actual hospitaliza-
tion), patients admitted for chronic anemia, or with
RDW processed after 24 h of admission or in another
center were excluded from the study.

Elimination criteria

If information was not provided due to denial of the
routine evaluation or inability to communicate and
without any family or caregiver to provide the request-
ed information. Patients transferred to another hospi-
tal for continuity of care were also eliminated.

Screening and assessment

Nutritional assessment was carried out by the nutri-
tion department by direct interview with the patient or
caregiver if communication with the patient was not
possible. During the routine evaluation, the clinician
searches for phenotypic criteria, such as unplanned
weight loss, low BMI (according to age), and muscle
wasting; along with etiologic criteria such as low in-
take and gastrointestinal conditions impairing nutri-
tional intake®. Physical assessment was performed
searching for reduced muscle mass (as one pheno-
typic criterion) following the recommendations of the
Subjective Global Assessment and Fischer et al.
(searching for signs of decreased muscle at the tri-
ceps, chest, quadriceps, deltoids, trapezius, tempora-
lis, hands, mild axillary line, etc.). Decreased muscle
mass was rated as 0: none, 1+: mild deficit, 2+: mod-
erate deficit, 3+: severe deficit™".

Chronic inflammation was determined by the CCI
given that considers only chronic conditions (present
if = 1 point), and acute inflammation was determined
by the injury score of the NRS 2002 (present if = 1

point), both considered independent etiologic
criteria.
Biochemical markers

Hemoglobin (g/dL) and RDW (%) as determined by
the local laboratory. Hemoglobin normal value: 12.0-
16.0g/dL, RDW normal value: 11.5-15.0%.

Finally, the diagnosis of malnutrition (at least one
phenotypic and one etiologic criterion present) and its
severity were determined according to the GLIM crite-
ria (3), and a nutritional therapy plan was proposed.

Data collection

The study team collected the variables (including
demographic ones) after every screening/assessment
(or at the end of the shift).

Outcomes

Mortality and unplanned transfer to CCA were ob-
tained using the information provided by the Rapid
Response Team monthly report and the Clinical file
service.

Statistical analysis

For the statistical analysis, the Shapiro-Wilk test
was used to determine the type of distribution of the
quantitative variables, presenting them as mean (stan-
dard deviation) or median (interquartile range) if pre-
sented normal or non-normal distribution, respectively.
Qualitative variables are presented as frequency
(percentage).

Receiver operating characteristics (ROC) curves
were used to explore the performance of RDW to pre-
dict adverse outcomes, showing its Area Under the
Curve (AUC).

Finally, binary logistic regression was modeled us-
ing different pre-planned models:

Model 1: Muscle wasting, acute inflammation (as
NRS2002 injury score), and chronic inflammation
(CClI) versus mortality.
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Variables Malnutrition
No (n = 408) Yes (n =137) Total

Age (years) 46 (35-66)° 70 (48-82) 52 (36-71)
Gender

Male 203 (49.8) 54 (39.4)% 257 (47.2)

Female 205 (50.2)% 83 (60.6)° 288 (52.8)
CCl 0(0-1) 1(0-3)% 0(0-2)
BMI 26.63 23.39 26.03

(24.33-29.74)% (20.82-26.37)* (23.44-29.28)

Previous hospitalization* 49 (12.0)% 41 (29.9)% 90 (16.5)
Source of admission

Emergency room 326 (79.9) 116 (84.7) 442 (81.1)

Programmed (elective) 58 (14.2) 10 (7.3) 68 (12.5)

Critical areas 18 (4.4) 9(6.6) 27 (5.0)

Other hospital 6(1.5) 2(1.5) 8(1.5)
Total NRS2002 (points) 1(0-2)% 4(3-5)° 1(1-3)
Hemoglobin (g/dL) 14.7 (13.3)% 13.4 (11.5-14.7) 14.4 (12.9-15.7)
RDW (%)* 13.0 (12.5-13.9)* 14.3 (13.0-15.8)* 13.1(12.5-14.3)
Mortality 2(0.5)° 11 (8.0)¢ 13 (2.4)
Unplanned transfer to 5(1.2)* 16 (11.7)* 21(3.9)

CCA

RDW: red cell distribution width; CCA: Critical care area; CCI: Charlson comorbidity index; BMI: body mass index;

*within the last 6 months; *Red cell distribution width; fthe difference between groups (p < 0.05).

Hemoglobin normal value: 12.0-16.0 g/dL; RDW normal value: 11.5-15.0%.

Model 2: Muscle wasting, acute inflammation (as
NRS2002 injury score), and chronic inflammation
(CClI) versus unplanned transfer to CCA.

Model 3: Muscle wasting and inflammation (RDW)
versus mortality.

Model 4: Muscle wasting and inflammation (RDW)
versus unplanned transfer to CCA.

Every model was adjusted for possible confounding
variables observed during the initial analysis.

The Local Ethics Committee approval was obtained
previously.

R studio cloud ® and SPSS 24.0 (BMI) were used
for statistical analysis considered significant every
p < 0.05.

Results

A total of 545 patients were included in the final
analysis, with a malnutrition prevalence of 25.14%.
General characteristics are presented in Table 1.

Malnourished patients showed a higher age, iliness
severity, CCI, and RDW, but lower hemoglobin and
BMI. A higher proportion of malnourished patients was

female and showed adverse events (mortality and
unplanned transfer to CCA) and previous hospitaliza-
tion (within 6 months).

Malnutrition using the GLIM criteria was correlated
with mortality (Odds Ratio [OR] 17.72, 95% Confi-
dence interval [95%CI] 3.88-81.02) and unplanned
transfer to CCA (OR 10.66, 95%CI 3.83-26.69).

Given the differences in age and gender, every
model was adjusted for such variables, showing no
correlation with adverse events in all of them.

Models 1 and 2:

To compare and assess the correlation of RDW with
adverse outcomes, these initial models do not include
RDW. Instead, the inclusion of CCl and NRS2002 ill-
ness severity were used as inflammatory markers and
the only variable that remained was muscle wasting.

Muscle wasting severity and acute inflammation
(NRS2002 illness severity) correlated with adverse
outcomes, but chronic inflammation (CCI) did not
reach significance in both models (Fig. 2).

ROC curves are shown in Fig. 3 and their analysis
is in Table 2.
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Figure 1. Previous findings and actual hypothesis. RDW: red cell distribution width; CCA: critical care areas. Continuous line: findings of a previ-

ous study (1); Dotted line: actual study hypothesis.

Table 2. ROC curve analysis

Variable AUC p 95% confidence interval
Inferior Superior
limit limit

Mortality

RDW 0.76  0.002 0.67 0.86
Unplanned transfer to
critical care areas

RDW 0.79 < 0.001 0.72 0.87

ROC: receiver operating characteristics; RDW: red cell distribution width; AUC: area
under the curve.

RDW alone showed fair performance to predict mor-
tality and unplanned transfer to CCA.

Final models (3 and 4) were constructed as follows
(Fig. 4).

Using RDW as an inflammatory marker showed sig-
nificance in model 4 as an independent risk factor but

did not increase the percentage of correct classifica-
tion in both models compared with the initial models
(Fig. 2). Again, muscle wasting was correlated with
adverse outcomes in both models (3 and 4).

Discussion

In the present study, muscle wasting and inflamma-
tion showed to be independently correlated with ad-
verse outcomes. Using RDW as an inflammatory
biomarker showed statistical performance in the ROC
curves predicting unplanned transfer to CCA and in-
hospital mortality. RDW did not add classification per-
formance in the regression analysis adjusted with
muscle wasting, searching for correlations with
adverse outcomes, and compared more simplistic
models using the CCl and the NRS2002 iliness
severity score. However, RDW remained an
independent risk factor for clinical deterioration requir-
ing transfer to CCA.
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Figure 2. Initial regression analysis. Mortality, Hosmer Lemeshow test p > 0.05, percentage of correct 97.6%. Unplanned transfer to critical care
areas. Hosmer Lemeshow test p > 0.05, percentage of correct 96.0%. Acute inflammation according to NRS2002 illness severity (0-3 points),
and chronic inflammation according to the Charlson comorbidity index. CCI: Charlson comorbidity index; MW: muscle wasting; GenderM: gender

male; aOR: adjusted odds ratio; Error bars: 95% confidence interval.

It is worth to mention the significant difference in
RWD between both groups (well-nourished and mal-
nourished), suggesting a profile in malnourished pa-
tients with a physiological association such as muscle
wasting and inflammation. Being that those patients
with malnutrition showed higher RDW values.

RDW has shown a correlation with mortality mainly
in critically ill adult patients. Recently, Moreno—Torres
et al. observed a group of 203 septic patients admitted
to the intensive care unit, showing higher values of
RDW in non-survivors, but also RDW remained ele-
vated (during the first 7 days from admission) when

compared with non-survivors. Using ROC curves ad-
justed for CCI, immunosuppression, nosocomial infec-
tion, National Early Warning Score 2, Sequential
Organ Failure Assessment, Simplified Acute Physiol-
ogy Score-ll, and hemoglobin, RDW at admission pre-
sented an AUC of 0.812 for in-hospital mortality. RDW
showed an AUC of 0.76 for mortality in our model, but
when adjusting for muscle wasting resulted in a small
(but significant) correlation with clinical deterioration
requiring transfer to CCA and no correlation with mor-
tality, this contrast remarks the importance of muscle
mass during inflammatory conditions®.
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Figure 3. Receiver operating characteristics curves. A: RDW versus mortality. B: RDW versus unplanned transfer to critical care areas.

RDW: red cell distribution width.

Zhang et al. conducted a meta-analysis to explore
the role of RDW as a prognostic marker in critically ill
patients with sepsis. Including 11 studies with a total
of 17,961 patients a hazard ratio of 1.14 (1.09-1.20) for
mortality was found for elevated RDW values®.

Kim et al. evaluated the relation between RDW and
muscle mass measured by DEXA in participants of the
National Health and Nutrition Examination Survey
(NHANES) 1999-2006. Low muscle mass was defined
by skeletal muscle index or ASM (appendicular skeletal
muscle [kg]/body weight [kg] x 100) using a cutoff point
estimated from the mean ASM and its standard devia-
tions (11,761 patients) and then adding low gait speed
(< 0.8 m/s in a 20ft walk test) to define sarcopenia
(2825 patients). Higher RDW was significantly associ-
ated with a higher risk for low muscle mass and sarco-
penia, and when adjusting for BMI the relation was
significant only in overweight and obese patients,
showing the poor utility of BMI for nutritional status as-
sessment'®. The physiological explanation for these
results remains to be elucidated, but if RDW really can
be translated as a marker of inflammation (and perhaps
as a chronic inflammation marker), and conditions such
as obesity are considered proinflammatory's, the loss
of muscle mass, and function associated with inflam-
mation could be the explanation for such results.

Inflammation has an influence in protein metabolism
and muscle wasting, given that during the inflamma-
tory process, gluconeogenesis and production of

acute phase reactants as repair measures need ami-
no acid mobilization from muscles, resulting in muscle
wasting, a cardinal sign of malnutrition'.

A recent secondary analysis of the study by Merker
et al. was nutritional support in high nutritional risk
patients (total NRS2002 = 3 points) correlated with
lower 30-day mortality, compared to standard of care.
This correlation disappeared when analyzing the re-
sults between patients presenting high inflammation
(C reactive protein > 100 mg/L) with patients with low-
to-moderate inflammation (C reactive protein
< 100 mg/L). Furthermore, nutritional support did not
influence C reactive protein levels during the interven-
tion”. These results underline the influence of inflam-
mation with malnutrition, being that both conditions
correlate with worse outcomes when they are present
at the same time.

Limitations of the present study are its observational
nature increasing the risk for residual confounders
and being a single-center study reduces the external
validity. Furthermore, there is a high risk for an im-
pression when there is a low prevalence of the out-
comes, 2.38% (13/545) for mortality and 3.85%
(21/545) for unplanned transfer to CCA, showing that
the population observed was at an overall lower risk
for adverse events. The use of physical examination
searching for muscle wasting introduced a wide con-
fidence interval given the lack of precision. Finally,
patient-centered outcomes were not considered.
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Figure 4. Final regression analysis. Mortality, Hosmer Lemeshow test p > 0.05, percentage of correct 97.6%, 0% mortality was shown in muscle
wasting 1+ subgroup. Unplanned transfer to critical care areas, Hosmer Lemeshow test p > 0.05, percentage of correct 96.0%. Inflammation
according to red cell distribution width. RDW: red cell distribution width; MW: muscle wasting; GenderM: gender male; aOR: adjusted odds ratio.

Error bars: 95% confidence interval.

Strengths are the high number of patients observed
and a preceding study in our center confirming the
greater risk for adverse outcomes related to malnutri-
tion. Furthermore, the observational nature shows a
daily practice approach.

Conclusion
Physical examination searching for muscle wasting

remains a valid tool to detect patients with malnutrition
and the corresponding high risk for adverse outcomes.

RDW in conjunction with muscle wasting remained as
an independent risk factor for unplanned transfer to
CCA (clinical deterioration) but not mortality. It is still
unknown whether RDW can detect patients who ben-
efit the most from nutritional support or if RDW chang-
es can be used as a response marker for nutritional
support. More studies in different centers, controlling
for different nutritional approaches during malnutrition
and using biomarker kinetics over time are needed to
fully understand the association of RDW, muscle
wasting, and clinical outcomes.
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Comparison of the two histological subtypes of ampullary
adenocarcinoma: a retrospective study

Comparacion de los dos subtipos histologicos del adenocarcinoma ampular:
un estudio retrospectivo
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Abstract

Objectives: This study aimed to compare the intestinal and pancreatobiliary subtypes of ampullary adenocarcinoma in a large
patient group due to limited data on survival and risk factors. Methods: A retrospective analysis of the clinical and pathologi-
cal findings and the survival of 184 patients with ampullary adenocarcinoma who underwent curative operation between 2007
and 2018 was performed. Results: Pancreatobiliary subtype had a higher prevalence of jaundice before operation than the
intestinal subtype (p < 0.05). Pancreatobiliary subtype had a larger tumor size (> 2 mm) (p < 0.01) and poorer differentiation
(p < 0.05) than the intestinal subtype. Perineural invasion more frequently occurred in pancreatobiliary subtype than the intes-
tinal subtype (p < 0.01) and pancreatobiliary subtype had a higher prevalence of positive dissected lymph nodes (p < 0.05)
with an advanced disease stage (p < 0.01) than the intestinal subtype. Patients of the pancreatobiliary subtype had poorer
disease-free and overall survival than patients of the intestinal subtype. No survival benefit of adjuvant chemotherapy was
found in either patients of the intestinal subtype or pancreatobiliary subtype. No significant difference was found in any subtypes
regarding the recurrent regions. Conclusions: Pancreatobiliary subtype exhibited a higher recurrence rate and a poorer over-
all survival rate with- more unfavorable pathological characteristics than the intestinal subtype.

Keywords: Ampullary adenocarcinoma. Histological subtype. Survival, prognosis.
Resumen

Objetivos: Los datos sobre la supervivencia y los factores de riesgo del adenocarcinoma ampular son limitados debido a su
rareza. Este estudio buscé comparar el subtipo intestinal y el subtipo pancreatico-biliar en pacientes con adenocarcinoma
ampular. Métodos: Andlisis retrospectivo de hallazgos clinicos y patoldgicos y la supervivencia de 184 pacientes con adeno-
carcinoma ampular tratados entre 2007 y 2018. Resultados: E/ subtipo pancreatico-biliar tuvo una mayor prevalencia de
ictericia antes de la operacion y un tamafio de tumor mayor, y una peor diferenciacion, que el subtipo intestinal. La invasion
perineural fue mds frecuente en el subtipo pancreatico-biliar, con una mayor prevalencia de linfonodos disecados positivos y
un estadio avanzado de la enfermedad. Los pacientes del subtipo pancreatico-biliar tuvieron una supervivencia libre de enfer-
medad y una supervivencia general peores que los pacientes del subtipo intestinal. No se encontrd ningtn beneficio de la
quimioterapia adyuvante en pacientes del subtipo intestinal o pancreatico-biliar. No hubo diferencia significativa en las regiones
recurrentes. Conclusion: El subtipo pancreatico-biliar mostré una tasa de recurrencia y una tasa de supervivencia general
peores, con caracteristicas patoldgicas mas desfavorables que el subtipo intestinal.

Palabras clave: Adenocarcinoma ampular. Subtipo histoldgico. Supervivencia. Prondstico.
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|ntroduction

The ampullary adenocarcinoma is a malignancy
arising from the periampullary region'. It has been
classified as intestinal and pancreatobiliary subtypes
in histopathology?. The previous studies suggested
that the prognosis was directly correlated with sub-
types of ampullary adenocarcinoma®*. Since the dis-
ease is rare, data on survival and the risk factors are
limited. Most studies focusing on the histopathological
predictors of ampullary adenocarcinoma have a small
study population. The aim of this study is to compare
the intestinal subtype and the pancreatobiliary sub-
type of ampullary adenocarcinoma in a large cohort
of patients.

Methods
Patients

The findings on 184 consecutive patients who were
operated on for ampullary adenocarcinoma from Janu-
ary 2007 and December 2018 at Shanghai Jiao Tong
University Affiliated Sixth People’s Hospital and Hei-
longjiang Provincial Hospital Affiliated to Harbin Institute
of Technology were retrospectively reviewed. The popu-
lation of this study consisted of 34 patients undergoing
curative Whipple procedure and 150 patients undergo-
ing curative pylorus-preserving procedure (PPPD). This
study was approved by the ethics committee of Shang-
hai Jiao Tong University and was conducted according
to the principles outlined in the Declaration of Hel-
sinki. Written informed consent was obtained from each
patient.

Surgical procedure and chemotherapy

Curative resection was regarded as a negative resec-
tion margin and the complete resection of all metastatic
lymph nodes. All patients underwent surgery with stan-
dard regional lymphadenectomy including the peripan-
creatic lymph nodes, the common and proper hepatic
artery lymph nodes, the hepatoduodenal ligament lymph
nodes, and those along the right lateral area of the
superior mesenteric vessel. The aortocaval or paraaortic
lymph nodes were dissected when they were enlarged
seen in pre-operative imaging. Referral for adjuvant
chemotherapy was done based on a consensus of the
local multidisciplinary team. The chemotherapy regime
was chosen at the discretion of the treating oncologist.

No patients received radiotherapy. Chemotherapy regi-
mens were extremely heterogeneous, but gemcitabine-
based regimens were the most frequently adopted.

Pathological examination

One experienced pathologist in each center indepen-
dently made the diagnoses and classified the histo-
pathological subtypes. The classification was conducted
as described previously?*. Protein expression of CDX2,
CK20, CK7, MUC2, MUC1, and MUC5a was detected
by immunochemistry. The intestinal subtype was defined
as positive immunostaining of CDX2, CK20, and MUC2,
whereas the pancreatobiliary subtype was defined as
positive immunostaining of MUC1, MUC5a, and CK?7.
TNM staging was performed according to the American
Joint Committee on Cancer 8" edition®.

Follow-up

Follow-up at 3-month intervals comprised of physi-
cal examination, laboratory tests, and tumor markers.
CT or MR was arranged every 3 months in the 1% year
and then every 6 months in the 2" year. CT of the
thorax, bone scan, and MR of the brain were per-
formed if clinical examination led to a suspicion of
metastasis or PET-CT was performed if other metas-
tasis was suspected. The primary endpoint of the
study was recurrence. The secondary endpoints were
and disease-free survival and overall survival.

Statistical analysis

Continuous variables were expressed as median
and range or mean = standard deviation. Categorical
variables were expressed as numbers and percent-
ages. Normally distributed data were expressed as
mean + standard deviation and those that are not
normally distributed were expressed as median and
range. Chi-squared test was used for normal data.
Univariate analysis was performed using the 2 test or
Fisher’s exact test for categorical variables. When the
data did not normally distribute, the non-parametric
Mann-Whitney U test was used. The survival was
analyzed by Kaplan—-Meier method with a log-rank
test. Significant factors in univariate analysis were
subjected to multivariate analysis by cox proportional
hazard regression. Data were considered significant
for p < 0.05. SPSS 20 statistical software (SPSS, Chi-
cago, IL) was used for analyses.



Results

Comparison of the characteristics of
intestinal and pancreatobiliary subtypes

The characteristics of intestinal and pancreatobiliary
subtypes of ampullary adenocarcinoma were com-
pared in table 1. Pancreatobiliary subtype had a
higher prevalence of jaundice before operation than
the intestinal subtype (58.3% vs. 45.7%, p < 0.05)
whereas the pancreatobiliary subtype had a larger
tumor size (> 2 mm) (p < 0.01) and poorer differentia-
tion (p < 0.05) than intestinal subtype. Perineural inva-
sion more frequently occurred in pancreatobiliary
subtype than the intestinal subtype (p < 0.01). In addi-
tion, pancreatobiliary subtype had a higher prevalence
of positive dissected lymph nodes (p < 0.05) with a
more advanced disease stage (T, N, and TNM stages)
(p < 0.01) than the intestinal subtype.

Comparison of survivals of intestinal and
pancreatobiliary subtypes

Patients with pancreatobiliary subtype had poorer
disease-free and overall survival than patients with the
intestinal subtype (p < 0.05 and p < 0.01) (Fig. 1A and B).
In multivariate analysis, jaundice, N stage, and perineu-
ral invasion were independently associated with dis-
ease-free and overall survival in patients with intestinal
subtype. Meanwhile, T stage, N stage, and perineural
invasion were independently associated with disease-
free and overall survival in patients with pancreatobiliary
subtype (Table 2). In addition, adjuvant chemotherapy
was administered to 34.6% of the patients with the
intestinal subtype and 26.2% of the patients with the
pancreatobiliary subtype. No survival benefit of adjuvant
chemotherapy was found in either patients with intestinal
subtype or pancreatobiliary subtype (p > 0.05) (Table 3).

Comparison of recurrent patterns of
intestinal and pancreatobiliary subtypes
after curative resection

Eighty-eight patients experienced tumor recurrence.
The patterns of recurrence are shown in table 4. Dis-
tant recurrence was found more frequently occurred
than locoregional recurrence in both intestinal and
pancreatobiliary subtypes. In distant recurrence
patients, liver metastasis was identified as the most
frequent occurrence, followed by distant lymph node

Z. Xu et al. Subtypes of ampullary adenocarcinoma

metastasis and lung metastasis. No significant differ-
ence was found in any subtypes regarding recurrent
regions (p > 0.05) (Table 4).

Discussion

Ampullary adenocarcinoma is a rare cancer. It is
proven to have a better prognosis than bile duct cancer
and pancreatic cancer. A 5-year survival rate of 45%
was found in ampullary adenocarcinoma patients®. It is
reasonable that an early symptom occurred due to
obstructive jaundice caused by distal bile duct occlu-
sion explains partially the better prognosis of ampullary
carcinoma. It seems that tumor biological characteris-
tics contribute to the favorable prognosis.

Noticeably, ampullary adenocarcinoma may arise
from duodenal, pancreatic, or biliary epithelia. Two dis-
tinct histological subtypes (intestinal and pancreatobili-
ary) were identified based on the original epithelium. In
this study, 81 carcinomas were classified into the intes-
tinal (44.0%) and 103 into pancreatobiliary subtypes
(56.0 %). We found that patients of pancreatobiliary
subtype had poorer disease-free and overall survival
than patients of the intestinal subtype. Furthermore, the
pepancreatobiliary subtype was associated with a big-
ger tumor size, an advanced tumor stage, poorer dif-
ferentiation, and more lymph node metastasis and
perineural invasion, consisting with Kim’s findings’.
This could explain the poor prognosis of the pancrea-
tobiliary subtype. Furthermore, jaundice, N stage, and
perineural invasion were independently associated with
disease-free and overall survival in patients of the intes-
tinal subtype. Meanwhile, T stage, N stage, and peri-
neural invasion were independently associated with
disease-free and overall survival in patients of the pan-
creatobiliary subtype.

The effect of adjuvant chemotherapy remains indis-
tinct for ampullary adenocarcinoma. Kurihara found
that adjuvant chemotherapy did not show any survival
benefits®. Although histological subtypes of ampullary
adenocarcinoma have been widely admitted, the
impact of subtypes on the response to chemotherapy
is not clear. Ecker reported that there was no correla-
tion between adjuvant chemotherapy and survival,
regardless of histological subtypes®. In this study, no
survival benefit of adjuvant chemotherapy was found
in either patients of the intestinal subtype or pancrea-
tobiliary subtype. In line with the previous reports®®.

In addition, patterns of recurrence after curative
resection are not well known. We analyzed 88 patients
experiencing tumor recurrence in the present study.
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Table 1. Characteristic comparison between intestinal and pancreatobiliary subtypes of ampullary adenocarcinoma

Characteristic Intestinal (n = 81) Pancreatobiliary (n = 103) p value
Gender, n (%) NS
Male 42 (51.9%) 56 (54.4%)
Female 39 (48.1%) 47 (45.6%)
Mean age (years), (+ SD) 64.7 + 11.7 676+ 116 NS
Mean BMI, (+ SD) 23.6 £ 3.6 23.6 £ 3.6 NS
CA199 (U/ml), (median [range]) 51 (1.5-559) 62.2 (1.5-728) NS
Bilibubin (mg/dL), (median [range]) 5.6 (1.4-10.5) 8.1(1.5-13.8) NS
Jaundice, n (%) <0.05
Absent 44 (54.3%) 43 (41.7%)
Present 37 (45.7%) 60 (58.3%)
Type of surgery, n (%) NS
Whipple 17 (21.0%) 17 (16.5%)
PPPD 64 (79.0%) 86 (83.5%)
Tumor size (cm), (+ SD) 22+1.2 26+1.2 <0.01
T stage, n (%) < 0.01
T1+T2 81(100.0%) 0(0.0%)
T3+ T4 0(0.0%) 103 (100.0%)
N stage, n (%) <0.01
Node negative 65 (80.2%) 67 (65.0%)
Node positive 16 (19.8%) 36 (35.0%)
TNM stage, n (%) < 0.01
[+11 81(100.0%) 79 (76.7%)
n+1v 0(0.0%) 24 (23.3%)
Differentiation, n (%) < 0.05
Well 30 (37.0%) 27 (26.2%)
Moderate 46 (56.8%) 64 (62.1%)
Poor 5 (6.2%) 12 (11.7%)
Perineural invasion, n (%) <0.01
Absent 69 (85.2%) 73(70.9%)
Present 12 (14.8%) 30(29.1%)
Lymphovascular invasion, n (%) NS
Absent 54 (66.7%) 65 (63.1%)
Present 26 (33.3%) 38 (36.9%)
Total lymph node harvested, n (median range) 10 (0-38) 12(0-43) NS
Positive lymph node, n (median range) 1(0-11) 1(0-14) NS
Lymph node ratio, (median range) 0.05 (0.00-0.50) 0.09(0.00-1.00) <0.05
Adjuvant chemotherapy, n (%) NS
Absent 53 (65.4%) 76 (73.8%)
Present 28 (34.6%) 27 (26.2%)

NS: not significant; PPPD: pylorus-preserving pancreaticoduodenectomy.

Distant recurrence was found more frequently occurred
than locoregional recurrence in both the intestinal sub-
type and pancreatobiliary subtype. In distant recur-
rent patients, liver metastasis was identified as most
frequently occurring, followed by distant lymph
node metastasis and lung metastasis. No significant

difference was found in any subtypes regarding recur-
rent regions.

In the queue of patients we studied, all patients were
eligible for pancreaticoduodenectomy or PPPD after
evaluation, compared to endoscopic papillectomy and
transduodenal local resection, pancreaticoduodenectomy
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Figure 1. Diseaese-free survival and overall survival of patients. A: patients of pancreatobiliary subtype had poorer disease-free than patients
of intestinal subtype (p < 0.05). B: patients of pancreatobiliary subtype had poorer overall survival than patients of intestinal subtype (p < 0.01).

Table 2. Multivariate analysis for predictive factors influencing
survival in patients with intestinal and pancreatobiliary subtypes
of ampullary adenocarcinoma

Table 3. Univariate analysis for adjuvant chemotherapy
influencing intestinal and pancreatobiliary subtypes of ampullary
adenocarcinoma

Subtype Disease-free survival ~ Overall survival
HR 95% Cl p value HR95% Cl p value
Intestinal
Jaundice 241248 <005 3416-70 <0.01
N stage 26 14-41 <001 271242 <001
Perineural invasion 3.11.4-71 <0.01
Pancreatobiliary
T stage 231239 <001 261344 <0.01
N stage 311646 <001 201231 <0.01
Perineural invasion 2.0 1.1-3.4 < 0.01 1.91.1-32 <0.05

has a more thorough surgical margin and lower recur-
rence rate, but with slightly higher perioperative morbidity
and mortality rates'™. In addition, whether adjuvant che-
motherapy was used had no impact on DFS and OS in
either intestinal or pancreatobiliary subtypes. Although
the choice of chemotherapy drugs may differ, the most
commonly used drug in our center is gemcitabine, which
is contradictory to the research results of Duke Univer-
sity, which showed that adjuvant radiotherapy and che-
motherapy had a significant effect on the 3-year local
recurrence (88% vs. 55%, p = 0.001) and was beneficial
for disease-free survival (66% vs. 48%, p = 0.09) and
overall survival (62% vs. 46%, p = 0.074)"". In addition,
there is evidence to suggest that gemcitabine-based
regimens may be particularly useful for patients with

Disease-free Overall survival

survival

Subtype

HR 95% CI p value HR 95% Cl p value

Intestinal (n = 81) 0.8 0.4-1.7 >0.05
Absent (n = 53)

Present (n = 28)

1.005-1.9 >0.05

Pancreatobiliary (n = 103) 1.4 0.8-2.4 > 0.05
Absent (n = 76)
Present (n = 27)

1.4 0.8-23 >0.05

Table 4. Patterns of recurrence after curative resection

Site No of recurrence (n = 88) p value
Intestinal Pancreatobiliary
(n=33) (n = 55)

Locoregional, n (%) 8 (24.2%) 14 (25.5%) NS
Distant, n (%) 25 (75.8%) 41 (74.5%)

Liver 12 (48.0%) 20 (48.8%) NS
Lymph node 5(20.0%) 8(19.5%) NS
Lung 5(20.0%) 6 (14.6%) NS
Seeding 3(12.0%) 3(7.3%) NS
Bone 0(0.0%) 2(4.9%) NS
Brain 0(0.0%) 2(4.9%) NS

NS: not significant
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pancreaticobiliary-type ampullary carcinoma, while 5-flu-
orouracil-based regimens may be beneficial for those
with intestinal-type ampullary carcinoma'. It is possible
that differences in the selection of chemotherapy agents
and the histological composition of patient populations
may have led to different conclusions in different research
centers.

In addition, molecular alterations in ampullary ade-
nocarcinoma are receiving increasing attention. Differ-
ent histological subtypes involve different molecular
changes, which can also lead to differences in prog-
nosis. Studies have shown that chromosomal 17p
deletion is an indicator of poor prognosis and can help
determine whether patients need adjuvant therapy
beyond surgery. In addition, molecular changes involv-
ing TP53, K-RAS, APC, ELF-3, and ERBB2 in ampul-
lary cancer are being increasingly discovered'®s,
These molecules activate pathways such as WNT and
PI3K, and increase microsatellite instability, which is
becoming increasingly important for treatment and
prognosis'.

This study had some limitations due to its retrospec-
tive character. Although there were limitations in this
study, the differences between the groups were
dramatic.

Conclusions

Patients of pancreatobiliary subtype exhibited a
higher risk of recurrence and disease-related death
with more unfavorable pathological characteristics
than patients of the intestinal subtype. Therefore, it is
important to strengthen the pre-operative classifica-
tion and post-operative follow-up of these patients,
select the most appropriate treatment method accord-
ing to different subtypes, and improve the prognosis
of patients, which can greatly reduce the risk of death
from ampullary adenocarcinoma.
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Protective effects of Passiflora Incarnata on
ischemia-reperfusion injury in testicular torsion:
an experimental study in a rat model
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Abstract

Objective: The current study aimed to explore the potential protective effect of Passiflora Incarnata L., (Pl) in treating IR injury
after testicular torsion in rats. Materials and methods: This research investigated the impact of Pl on IR damage in male
Wistar albino rats. Animals were divided to three groups: group 1 (sham), group 2 (IR), and group 3 (IR+PI). Results: The
malondialdehyde (MDA), myeloperoxidase (MPO) and glutathione (GSH) levels did not significantly differ across the groups
(p = 0.830, p = 0.153 and p=0.140, respectively). However, Group 3 demonstrated a superior total antioxidant status (TAS)
value compared to Group 2 (p = 0.020). Concurrently, Group 3 presented a significantly diminished mean total oxidant status
(TOS) relative to Group 2 (p = 0.009). Furthermore, Group 3 showed a markedly improved Johnsen score relative to Group 2
(p < 0.01). IR caused cell degeneration, apoptosis, and fibrosis in testicular tissues. Pl treatment, however, mitigated these
effects, preserved seminiferous tubule integrity and promoted regular spermatogenesis. Furthermore, it reduced expression of
tumor necrosis factor-alpha (TNF-o.), Bax, and Annexin V, signifying diminished inflammation and apoptosis, thereby support-
ing cell survival (p < 0.01, p < 0.01, p < 0.01, respectively). Conclusions: This study revealed that Pl significantly reduces
oxidative stress and testicular damage, potentially benefiting therapies for IR injuries.

Keywords: Passiflora Incarnata. Ischemia reperfusion. Testicular torsion. Testicular damage. Spermatogenesis.
Resumen

Objetivo: Explorar el posible efecto protector de Passiflora incarnata L. (Pl) en el tratamiento de la lesion por isquemia-reper-
fusion (IR) después de una torsion testicular en ratas. Método: Se estudio el impacto de Passiflora incarnata en el dafio por
IR en ratas Wistar albinas machos. Los animales se dividieron tres grupos: 1 (simulado), 2 (IR) y 3 (IR+PI). Resultados: Los
niveles de malondialdehyde (MDA), myeloperoxidase (MPO) y glutathione (GSH) no difirieron significativamente entre los
grupos (p = 0.830, p = 0.153 y p = 0.140, respectivamente). Sin embargo, el grupo 3 tuvo un valor de estado antioxidante
total (TAS) superior en comparacion con el grupo 2 (p = 0.020). Al mismo tiempo, el grupo 3 presenté un estado oxidante
total (TOS) medio significativamente disminuido en comparacion con el grupo 2 (p = 0.009). El grupo 3 mostré una mejora
notable en la puntuacion de Johnsen en comparacion con el grupo 2 (p < 0.01). La IR causé degeneracion celular, apoptosis
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y fibrosis en los tejidos testiculares. El tratamiento con Pl mitigd estos efectos, preservo la integridad de los tubulos semini-
feros y promovid la espermatogénesis regular. Ademds, redujo la expresion de factor de necrosis tumoral alfa, Bax y anexina
V, lo que significa una disminucion de la inflamacion y de la apoptosis, respaldando asi la supervivencia celular (p < 0.01,
p <0.01yp<0.01, respectivamente). Conclusiones: Este estudio reveldé que Pl reduce significativamente el estrés oxidativo
y el dafio testicular, beneficiando potencialmente las terapias para lesiones por IR.

Palabras clave: Passiflora incarnata. Isquemia-reperfusion. Torsion testicular. Dafio testicular. Espermatogénesis.

|ntroduction

Acute scrotum, a urological emergency, presents as
sudden scrotal pain, redness, and swelling. Testicular
torsion (TT), which makes up approximately 35% to
42% of acute scrotal conditions, is the culprit behind
this urological issue'. This condition results from a
twisted spermatic cord, interrupting the flow of blood to
the testicle. It's imperative to intervene early to prevent
tissue damage resulting from ischemia'2. Instead of
being employed as a diagnostic method, the preferred
approach to treating testicular torsion involves execut-
ing manual or surgical detorsion as an emergency pro-
cedure. Literature suggests that detorsion, either
manual or surgical, carried out within the initial six
hours results in a high rate of testicular tissue preserva-
tion?. The reported rates of orchiectomy vary widely,
with most studies indicating a range between 39% to
71%3. The principal factors contributing to the damage
of testicular parenchymal tissue include elevated reac-
tive oxygen species (ROS) levels, increased calcium
levels within mitochondria, and cellular apoptosis. In an
effort to limit the negative impacts of ischemia-reperfu-
sion injury, a variety of medical treatments, used in
tandem with manual or surgical detorsion, are currently
under investigation*®.

The passionflower, scientifically known as Pl is a
perennial plant capable of reaching heights of up to
10 meters, bearing egg-shaped edible fruits. Originally
found in South America, Australia, and Southeast
Asia, it is now cultivated for pharmaceutical applica-
tions. Among the Passiflora genus’, Pl is recognized
for its documented therapeutic benefits. Various parts
of the plant, including aerial parts, flowers, and fruits,
are harnessed for medicinal uses due to their anthel-
mintic, antispasmodic, and anxiolytic properties. Pas-
sionflower is employed as a treatment for a variety of
conditions, ranging from burns and diarrhea to painful
menstruation, neurotic disorders, and insomnia,
among others®7. Soumya et al.’s study first revealed
that passionflower extract juice could mitigate myocar-
dial infarction, partially through oxidative stress

inhibition®. It’s also useful in treating morphine depen-
dency and can be beneficial for convulsions or
neuralgia’®.

The current study aimed to investigate the potential
protective effect of Pl in treating ischemia-reperfusion
injury after testicular torsion in rats. To the best of our
knowledge, this is the first study administering Pl to
rats in a testis torsion-induced model.

Materials and methods

This research investigated the impact of Pl on isch-
emia-reperfusion damage in male Wistar albino rats.
A total of 21 rats, each 12 weeks old and weighing an
average of 240 g, were used in compliance with the
guidelines of the institution and the National Research
Council’s principles for the Care and Use of Labora-
tory Animals. The Dicle University Animal Studies
Ethical Committee granted ethical clearance for the
research (approval number: 2023/08, date:30.03.2023).

The rats were kept under conditions with a tempera-
ture between 20-23°C and a light/dark cycle of
12 hours. Their diet consisted of standard pellets and
water supplied freely. They were randomly separated
into three groups: Group 1 (sham), Group 2 (isch-
emia-reperfusion), and Group 3 (treatment). In
group 1, all surgical procedures except for testicular
torsion-detorsion were performed. This was done to
establish base values for all parameters. The testicle
was extracted via a scrotal incision and then placed
back in its usual position within the scrotum. No tes-
ticular torsion was applied in this particular group.
Group 2 experienced testicular torsion and detorsion
without any medication. Group 3 was administered
500 mg/kg/day of Pl orally (Pasiflora incarnata tablet
form, Megafarma- Istanbul, Turkey) for 5 days prior
to performing I/R. The Pl was diluted with a 0.9%
saline solution just before use. In Groups 2 and 3,
ischemia-reperfusion injury was induced in the rat
testes using a method that involved pulling out the
testis through an inguinoscrotal incision, rotating it
720 degrees clockwise, and then securing it to the
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scrotum for two hours using a 5.0 prolene suture. The
aim was to establish a controlled testicular torsion
model to investigate the impact of ischemia and the
subsequent reperfusion. Post-ischemia, the testis was
detorsioned and allowed to remain in its regular posi-
tion for four hours to evaluate reperfusion damage.
Finally, orchiectomy was performed to obtain testis tis-
sue for histopathological examination, and blood was
drawn via cardiac puncture for biochemical analysis. All
surgical procedures were carried out under appropriate
anesthesia and sterile conditions. For this, rats were
given a mix of two anesthetic drugs, xylazine hydro-
chloride (Rompun 2%, Bayer, Turkey) and ketamine
hydrochloride (Alfamine 10%, Ege Vet, Turkey) at
dosages of 10 mg/kg and 50 mg/kg respectively, both
administered intraperitoneally. Xylazine hydrochlo-
ride served as a sedative and muscle relaxant,
whereas ketamine hydrochloride was used for its
dissociative anesthetic effects. The use of these
agents helped ensure the rats’ comfort and pain
minimization during the procedures (Fig. 1).

Biochemical evaluation

Following a cardiac puncture, blood samples were
swiftly moved to the biochemistry lab on ice. These
samples were then centrifuged at 4,000 rotations per
minute for 5 minutes, and the serum was isolated.
Analyses were done for total antioxidant status (TAS),
total antioxidant status (TOS), Malondialdehyde
(MDA), Myeloperoxidase (MPO), and Glutathione
(GSH). Using an Abbott Architect C16000 auto ana-
lyzer, the TAS and TOS levels were gauged via com-
mercial kits supplied by Rel Assay Diagnostics from
Gaziantep, Turkey, and through automated colorimet-
ric methods designed by Erel et al'®'. The TAS find-
ings are given in micromolar trolox equivalent per
liter, while the TOS findings are provided in micro-
molar hydrogen peroxide equivalent per liter. MDA
content was assessed through a spectrophotometric
method based on the color change that occurs when
thiobarbituric acid reacts with MDA, as previously
described™. Similarly, MPO activity was also evalu-
ated spectrophotometrically, as mentioned before8®,
The method proposed by Paglia et al., was utilized
to measure the glutathione peroxidase (GSH-Px)
activity, which checks the enzyme’s capacity to aid
the conversion of reduced glutathione (GSH) into
oxidized glutathione (GSSG) in the presence of
hydrogen peroxide*™.

Figure 1. A: preoperative. B: before torsion procedure. C: torsion was
performed. D: detorsion.

Immunohistochemical examination

Testicular tissues were excised for histological sam-
pling. Dissected cerebral samples were further ana-
lyzed for histological evaluation. Samples were
immersed in zinc-formalin and dehydrated through
grading alcohol series and incubated in paraffin wax.
5 um sections were cut from paraffin blocks and
stained for hematoxylin eosin dye and immune stain-
ing. Testicular sections were dewaxed, hydrated in
grading alcohol series and washed in distilled water. 3%
hydrogen peroxide (H202) was dropped on slides to
block endogen peroxidase activity. After washing in
PBS, sections were incubated with anti-blood brain bar-
rier (catalog no:836804, Biolegend, California, US).
Annexin V (catalog no:0902012, Boster Biology Tech.,
1/100) and TNF-o. and Bax (catalog no: 15970 and
17069, Biorbyt, 1/100) overnight at + 4°C. Sections were
biotinylated and allowed to react with streptavidin per-
oxidase solution (Thermo Fischer, US) for 15 minutes.
After PBS washing, diaminobenzidine (DAB) chromogen
was used as a chromogen to observe color change. The
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reactions were stopped with PBS solution and sections
were counter stained with hematoxylin dye. Slides were
mounted and imaged with Zeiss Imager A2 light micro-
scope. All images were processed and quantified using
Imaged software.Staining intensity of protein expression
was measured by Image J software (version 1.53,
http://imagej.nih.gov/ij). Measurement was calculated by
method of Crowe et al.” Spermatogenesis were histo-
logically evaluated for each sample with ten fields count
by method of Johnsen et al."® A Johnsen score of 10
indicates maximum spermatogenesis activity, whereas a
score of 1 indicates complete absence of germ cells.
Histological scoring was performed by two blind experts
(Table 1).

Statistical analysis

The statistical analysis was carried out with IBM
SPSS 25.0 software (IBM, Armonk, New York, US). The
data distribution was determined by applying the Shap-
iro-Wilk and Kolmogorov-Smirnov tests. If the data con-
formed to a normal distribution, it was recorded as the
mean and standard deviation, and the ANOVA test was
used. If not, data was presented as the median (IQR).
For comparisons involving more than two groups, the
non-parametric Kruskal-Wallis test was employed, and
due to the small sample size in the groups, the post-hoc
Dunn test was used. Statistical significance was recog-
nized for values less than 0.05.

Results

The MDA levels were similar across all groups, with
means of 1.36+0.55, 1.26+0.15, and 1.25+0.18 for
groups 1, 2, and 3, respectively (p = 0.830). Similarly,
MPO and GSH levels did not significantly differ across
the three groups (p = 0.153 and p = 0.140, respec-
tively). However, TAS levels were significantly different
between groups 2 and 3 (p = 0.031) and groups 1 and
3 (p = 0.049) with an overall p-value of 0.020. TOS
levels significantly varied between groups 2 and 3
(p = 0.026), and groups 1 and 2 (p = 0.012) with an
overall p-value of 0.009. The tissue assessments
revealed significant disparities in the Johnson score, a
metric for testicular damage evaluation. Group 1 and
Group 2 showed a clear difference, as did Group 2 and
Group 3, with the overall p-value being less than 0.01.
The same significant differences were observed for
TNF-o, Bax, and Annexin V immunostaining percent-
ages (p < 0.01 for each), reflecting the inflammation and

Table 1. Johnsen scoring for spermatogenesis

Johnsen Biopsy parameters Score
Regular, dense spermatogenesis and tubule structure 10
Dense spermatozoa in the lumen but irregularity in the 9
spermatogenic line

The small amount of spermatozoa present in the lumen 8
No spermatozoa in the lumen but spermatids are present 7
The low number of spermatids 6
No spermatozoa and spermatids but dense 5
spermatocytes

Low amount of spermatocytes 4
Only Spermatogonia available 3
There are no germ cells 2
No germ cells or Sertoli cells 1

apoptosis brought about by ischemia-reperfusion and
the protective effects of the treatment (Table 2).

The hematoxylin and eosin staining of the testicular
tissues is displayed in Fig. 2. In the sham group sec-
tions, a normal testicular tissue structure was observed.
The seminiferous tubule membranes and spermato-
genic line were seen naturally. Leydig cells were local-
ized in the interstitial area. In the IR group, it was
observed that spermatogenic cells were undergoing
degeneration and apoptosis, the seminiferous tubule
membranes were thickened, and fibrosis was develop-
ing in the interstitial area. Pycnosis was seen in the
nuclei of Leydig cells. In the group where ischemia-
reperfusion and Pl were applied (group 3), improvement
in the histopathology resulting from the IR damage was
observed. It was seen that the integrity of the seminifer-
ous tubule was preserved, the cells in the spermatogen-
esis line were regular, and the blood vessels and Leydig
cells in the interstitial area looked almost normal histo-
logically after the IR damage.

The immunoreactivity of TNF-a in the testicular tis-
sues is demonstrated in Fig. 3. In the sham group,
TNF-o expression was generally negative in the semi-
niferous tubules, spermatogenic cells, and interstitial
area. In the IR group, TNF-o expression was intensely
observed in the spermatogenic cells, interstitial area,
and the membrane of the seminiferous tubule. After
Passiflora treatment, a decrease in the TNF-co immune
reaction was observed. It could be stated that due to
Passiflora’s anti-inflammatory effect.
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Table 2. Biochemical and immunohistopathological parameters of all groups

Group 1 Group 2 Group 3 p-value Meaningful comparisons
(intergroup)
Blood
MDA 1.36 + 0.55 1.26 £ 0.15 1.25+0.18 0.830
MPO 12.01+2.83 11.83 £ 0.76 14.61 + 3.69 0.153 2and 3 (p =0.031); 1and
GSH 183.44 + 66.94 166.45 + 43.82 243.56 + 89.15 0.140 3 (p =0.049)
TAS 0.65+0.08 0.62 +0.12 0.93 +0.29 0.020 2and 3 (p = 0.026); 1 and
TOS 14.20 + 8.49 136.58 + 104.19 32.85 +43.33 0.009 2(p=0012)
Tissue
Johnson score 9(9-10) 3(1.25-3) 6 (5.25-7) <0.01 1and 2;2and 3
TNF-o. immunostaining* 17.52% 41.20% 21.87% <0.01 1and 2;2and 3
Bax immunostaining* 12.73% 39.22% 23.20% <0.01 1and 2;2and 3
Annexin V immunostaining* 13.88% 42.50% 30.03% <0.01 1and 2;2and 3

*Percentage.

MDA: malondialdehyde; MPO: myeloperoxidase; GSH: glutathione; TAS: Total Antioxidant Status; TOS: Total Oxidant Status; TNF-c.: tumor necrosis factor-alpha.

seminiferous tubule basement membrane. Scale bar: 100 um; magnification: 10x.

The immunoreactivity of Bax in the testicular tissues
is illustrated in figure 4. In the sham group, the nega-
tive Bax expression was observed in the epithelium
of seminiferous tubules, spermatogenic cells, and in the
interstitial area. IR damage activated the apoptotic path-
way and increased Bax expression. The Bax immune
reaction was intensely observed in spermatogenic
cells, the interstitial area, and the membrane of the
seminiferous tubule. Due to Passiflora’s antiapoptotic

effect, proapoptotic Bax expression decreased and
cell survival was supported. The Bax immune reactiv-
ity showed a decrease in the seminiferous tubules,
spermatogenic cells, and Leydig cells.

The immunoreactivity of Annexin V in testicular tissues
is presented in figure 5. In the sham group, Annexin V
immune reactivity was mostly observed to be negative.
Negative Annexin V reactions were detected in the epithe-
lium of seminiferous tubules, spermatogenic cell lines, and

169



170

Cirugia y Cirujanos. 2024;92(2)

o
s

atn

Figure 3. TNF-o immunostaining. A: sham group. B: IR group. C: IR+PI group. S: spermatogenic cell line; Arrow: leydig cells; arrowhead: semi-
niferous tubule basement membrane. Scale bar: 100 um; magnification: 10x.

Leydig cells. In the IR group, due to the activation of the
apoptotic pathway resulting from IR, Annexin V expression
was observed intensely in spermatogenic cells, in the
interstitial area, and the membrane of the seminiferous
tubule. Due to the antiapoptotic effect of Passiflora, there
was a significant decrease in the immune reaction of
Annexin V, which is used as a marker of apoptotic cells.
Annexin V expression showed a decrease in the seminifer-
ous tubules, spermatogenic cells, and Leydig cells.

Discussion

Testicular torsion is a urological emergency that can
cause infertility, damage to germ cells, and testicular
atrophy. Urologists must take prompt action to treat the
urgent situation of testicular torsion. One in 4000 guys
between the ages of one and 25 experience this disor-
der annually”. Since severe testicular ischemia damage
can happen after four to eight hours, prompt diagnosis
and treatment are essential to preserve both testicular
function and fertility. When surgical exploration is per-
formed within six hours of the onset of symptoms, the
testicles can be saved with a reported success rate of
90% to 100%'®. When symptoms last for more than 12
hours, the rates drop to 50%, and when they last for 24
hours or longer, they often drop below 10%'". The

literature has a wide range of orchiectomy rates, with
the majority of series showing a range of 39% to 71%"
1S, The main treatment for testicular torsion is surgical
surgery, which involves reversing the torsion and restor-
ing blood flow to the testis'*. Given that the length of
the torsion is strongly related to the chance of losing a
testicle, prompt surgical intervention is absolutely nec-
essary. In an effort to reduce IR damage related to TT,
several strategies have been used such as cordycepin,
roflumilast and ibuprofen, arbutin, thymoquinone, and
syringic acid*®2022, However this is the first study To the
best of our knowledge, this is the first study administering
PI to rats in a testis torsion-induced model.

The study of Okur et al.® found that cordycepin signifi-
cantly reduced TNF-o. and MDA levels and increased
TAS while decreasing TOS in the testicular tissue of rats
subjected to I/R, compared to the I/R group without
cordycepin treatment, indicating its potential protective
effect against I/R-induced testicular damage. Ozgir
et al.® study highlighted that both ibuprofen and roflumi-
last offer protective effects as antioxidant treatments in
testicular ischemia-reperfusion injury, with roflumilast
demonstrating superior benefits. Gokge et al.?? study
found that in the testicular IR group, TOS, OSI, and MDA
levels were higher than in the control group, while Thy-
moquinone (TQ) treatment effectively reduced MDA,
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Figure 4. Bax immunostaining. A: sham group. B: IR group. C: IR+PI group. S: spermatogenic cell line; Arrow: leydig cells; arrowhead: seminifer-
ous tubule basement membrane. Scale bar: 100 um; magnification: 10x.

TOS, and OSI values, but had no impact on TAC and
MPO activity. The research conducted by Sarikaya and
his colleagues®, revealed that syringic acid could mitigate
the tissue damage brought about by ischemia-reperfusion.
They noted an elevation in serum levels of antioxidants
like SOD and GSH-Px, along with a reduction in MDA,
which signifies lipid peroxidation. Moreover, rats treated
with syringic acid exhibited improved seminiferous tubule
morphology, spermatogenesis processes, and scores on
both the Johnsen and Cosentino scoring systems, sug-
gesting enhanced germ cell maturation. The results of
their experimental study suggest the potential of syringic
acid as an effective alternative therapeutic method to
mitigate ischemia-reperfusion damage post-detorsion
procedures in rats suffering from testicular torsion.

On the other hand, Pl is highly regarded for its proven
therapeutic advantages. Due to the plant’s anthelmintic,
antispasmodic, and anxiolytic characteristics, various
components, including the aerial parts, flowers, and
fruits, are used medicinally?®. Pl has shown potential in
reducing stress, enhancing motivation, improving mem-
ory, managing insomnia, and alleviating anxiety and
depressive states®. Pre-treatment with Pl juice (2 ml/kg)
for 28 days followed by isoproterenol treatment demon-
strated protective effects against 1ISO-induced myocar-
dial infarction in rats®. Another study concluded that

Passiflora species, via their extracts and flavonoids such
as quercetin, apigenin, and vitexin, have the potential to
serve as a robust source of anti-inflammatory and anti-
oxidant treatments®. These could be instrumental in
preventing and controlling a wide range of diseases
marked by complex inflammatory processes.

The findings from our research indicate that no sig-
nificant differences in MDA, MPO, and GSH levels
across the three groups. However, the Total Antioxidant
Status (TAS) and Total Oxidant Status (TOS) levels
varied significantly between the groups, particularly
between groups 2 and 3 and groups 1 and 2, indicat-
ing variations in oxidative stress. The Johnson score, a
metric for testicular damage, also showed significant
differences between the groups, reflecting inflammation,
apoptosis, and the impact of treatment with PI. The pro-
tective effects of treatment with Pl were further con-
firmed by immunostaining results for TNF-c, Bax, and
Annexin V. The histopathology analysis showed normal
tissue structure in the control group, degeneration, and
fibrosis in the ischemia-reperfusion group, and an improve-
ment in tissue structure in the group treated with PI. Simi-
larly, immunoreactivity for TNF-o,, Bax, and Annexin V in
testicular tissues further confirmed the protective effect of
PI, demonstrating a reduction in inflammation and apop-
tosis after the administration of PI.
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Figure 5. Annexin V immunostaining. A: sham group. B: IR group. C: IR+PI group. S: spermatogenic cell line; Arrow: leydig cells; arrowhead:

seminiferous tubule basement membrane. Scale bar: 100 pm; magnification: 10x.

As evidenced by past research, various molecules
have been employed to mitigate ischemic and reperfu-
sion damage in testes. Additionally, Pl has been proven
to possess anti-inflammatory, antioxidant, analgesic,
anthelmintic, antispasmodic, anxiolytic properties, and
the ability to inhibit oxidative stress. Notably, this study
represents the first exploration of Pl impact on testicular
ischemia-reperfusion. Overall, the results of this study
showed the protective effect of on testicular torsion.

Conclusions

This study demonstrated that PI significantly miti-
gates oxidative stress and histopathological damage
in testicular torsion. It reduced inflammation and
apoptosis, confirming its potential as a therapeutic
strategy against ischemia-reperfusion injury. To clarify
the precise mechanism of the protective effects of PI,
further studies are needed, and in progress.
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Abstract

Introduction: Transversus abdominis plane (TAP) block is a widely used anesthetic technique of the abdominal wall, where
ultrasound guidance is considered the gold standard. In this study, we aimed to compare the effectiveness of laparoscopic-assisted
TAP (LTAP) block with ultrasound-assisted TAP (UTAP) block for post-operative pain, nausea, vomiting, duration of the block,
and bowel function. Materials and methods: This study included 60 patients who were randomly assigned to two groups to
undergo either the LTAP or UTAP block technique after laparoscopic cholecystectomy. The time taken for administering the
block, post-operative nausea and vomiting, post-operative pain, respiratory rate, bowel movements, and analgesia requirements
were reported. Results: The time taken for the LTAP block was shorter (p < 0.001). Post-operative mean tramadol consumption,
paracetamol consumption, and analgesic requirement were comparable between the two groups (p = 0.76, p = 0.513, and
p = 0.26, respectively). The visual analog scale at 6, 24, and 48 h was statistically not significant (p = 0.632, p = 0.802, and
p = 0.178, respectively). Nausea with vomiting and the necessity of an antiemetic medication was lower in the UTAP group
(p = 0.004 and p = 0.009, respectively). Conclusion: The LTAP block is an easy and fast technique to perform in patients as
an alternative method where ultrasound guidance or an anesthesiologist is not available.

Keywords: Laparoscopic cholecystectomy. Transversus abdominis plane block. Perioperative analgesia. Visual Analog
Scale. Pain.

Resumen

Antecedentes: E/ bloqueo del plano transverso del abdomen (TAP) es una técnica anestésica de la pared abdominal
ampliamente utilizada, en la cual la guia ecogrdfica se considera el método de referencia. Objetivo: Comparar la efectividad
del bloqueo TAP asistido por laparoscopia (LTAP) con el bloqueo TAP asistido por ultrasonido (UTAP) para el dolor posoperatorio,
las nduseas y los vomitos, y la funcion intestinal. Método: El estudio incluyd 60 pacientes que fueron asignados aleatoriamen-
te a dos grupos para someterse a la técnica de bloqueo LTAP o UTAP después de una colecistectomia laparoscdpica. Se in-
formaron el tiempo de administracion del bloqueo, las nduseas y los vémitos posoperatorios, el dolor posoperatorio, la frecuen-
cia respiratoria, las evacuaciones y los requerimientos de analgesia. Resultados: El tiempo de bloqueo LTAP fue menor (p <
0.001). EIl consumo medio de tramadol, el consumo de paracetamol y el requerimiento de analgésicos posoperatorios fueron
comparables entre los dos grupos (p = 0.76, p = 0.513 y p = 0.26, respectivamente). El dolor en la escala analdgica visual a
las 6, 24 y 48 horas no fue estadisticamente significativo (p = 0.632, p = 0.802 y p = 0.173, respectivamente).
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Conclusiones: E/ bloqueo PATL es una técnica facil y rapida de realizar en pacientes como método alternativo cuando no se

dispone de guia ecogréfica o anestesidloga.

Palabras clave: Colecistectomia laparoscopica. Bloqueo del plano transverso abdominal. Analgesia perioperatoria. Escala

visual analdgica. Dolor.

|ntroduction

Post-operative pain following cholecystectomy is an
important morbidity and a common reason for pro-
longed hospitalization. Nearly, 55% of patients experi-
ence moderate-to-severe pain and complications may
arise in up to one-third of patients within the post-operative
30-day period. A statistically significant association has
been shown between post-operative pain and the oc-
currence of post-operative complications. Post-opera-
tive pain impairs mobilization and coughing, thus
increasing the risk of respiratory complications such as
atelectasis and pulmonary infections. Both post-operative
pain and the adverse effects of analgesics may delay
oral intake and impair bowel function after surgery'.
Several intravenous treatments and regional anesthetic
techniques have been studied for establishing high-
quality post-operative analgesia. Studies showing the
effect of post-operative analgesia techniques such as
opioids and regional analgesia on morbidity and mortal-
ity are also present in the literature?.

Laparoscopic cholecystectomy offers major benefits
to patients such as early mobilization, shorter duration
of hospital stay, smaller incisions, fewer wound infec-
tion rates, and less post-operative pain. Although lap-
aroscopic cholecystectomy is considered the gold
standard procedure, post-operative pain is still associ-
ated with moderate-to-severe complications, espe-
cially within the first 24 h of surgery3*.

Several methods have been studied to decrease
post-operative pain following laparoscopic cholecys-
tectomy. These include pre-operative, intraoperative,
and post-operative use of analgesics such as NSAIDs,
paracetamol, dexamethasone, opioids, the use of a
local anesthetic into the wound, establishing a low-
pressure pneumoperitoneum, local lavage with saline
and suction, and miniport laparoscopic techniques.

Transversus abdominis plane (TAP) block provides
a sensorial block between the internal oblique muscle
and transverse abdominis muscle by innervating
spinal nerves. The local anesthetic infiltration in the
TAP block affects 7-12™ thoracic intercostal nerves, the
ilioinguinal nerve, the iliohypogastric nerve, and
1-3 lumbar nerves in the lateral cutaneous branches®.

TAP block is usually performed under ultrasound guid-
ance while laparoscopic guidance has become an
area of interest”. Several studies on the use of ultra-
sound-guided TAP block on pain management are
available®®. The aim of this study was is to compare
laparoscopic-assisted TAP (LTAP) block with ultra-
sound-assisted TAP (UTAP) block in patients under-
going elective laparoscopic cholecystectomy.

Materials and methods

Ethics approval was obtained from the Health Sci-
ences University Prof. Dr. Cemil Tascioglu Hospital
Ethics Committee (September 24, 2019/1427). This
study was performed on patients undergoing elective
laparoscopic cholecystectomy between October 2019
and March 2020. Patients older than 18 years of age
and those with ASA 1 and 2 participated in the study.
Patients with a history of a local anesthetic allergy,
history of opioid or alcohol addiction, diagnosis of pre-
operative and perioperative acute cholecystitis, a con-
traindication for laparoscopic surgery, and those with
ASA 1lI-IV score were excluded from the study.

This prospective study was performed on 60 pa-
tients. The patients were randomly divided into two
groups using closed envelopes, where 50% (n = 30)
of the patients received LTAP block and the other 50%
(n = 30) received UTAP block. At the end of the study,
randomization was planned to check that there was no
difference between the groups in terms of age, gender,
body mass index, ASA score, and comorbidities.

The LTAP block was performed by a single surgeon.
A pilot study was done to understand the efficacy of
analgesia in ten patients before the study. The UTAP
block was performed by a single anesthesiologist with
11 years of experience.

Standardized general anesthesia was applied to all
patients. Propofol 2 mg/kg and rocuronium 0.5 mg/kg
were utilized for induction. The endotracheal intuba-
tion was performed and anesthesia was maintained
with 50-50% O,-air mixture and sevoflurane.

The UTAP block was performed after intubation.
The probe was placed below the 12" costal margin
and rectus abdominis muscles, and the posterior
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Figure 1. Administration of bupivacaine into the transversus abdomi-
nis plane.

rectus sheath and transversus abdominis muscles were
identified. Block needle of 100 mm, 22G (Stimuplex Pa-
junk, Germany) was targeted in the TAP (Fig. 1). Bupi-
vacaine 20 mL of 0.25% was administered bilaterally.

After induction of general anesthesia, the first 10-mm
trocar was inserted and an abdominal pressure of
12 mmHg was established. Puncture with a 100 mm
22G block needle (Stimuplex Pajunk, Germany) was
performed at the intersection point of the midclavicular
line and the 12" costa bilaterally. Under the view of
laparoscopy, 20 mL of 0.25% bupivacaine was admin-
istered and Doyle’s bulge, which is a local anesthetic
infiltration where the peritoneum is pushed internally,
was seen by visualizing laparoscopic camera
(Fig. 2)™'". After both methods, standard cholecystec-
tomy was performed. No perioperative complications
were observed in the patients.

All patients received tramadol of 1 mg/kg before ex-
tubation and were taken to the recovery room. Nausea
and vomiting were evaluated in the recovery room.
Post-operative pain scores at 6™, 24" and 48" h were
documented using the VAS score. The patients re-
ceived 1 g of paracetamol when the VAS score was >4.
Post-operative respiratory rates at 6", 24", and 48" h,
time of passage of first flatus and stool, nausea, vomit-
ing, the necessity of antiemetic medication use, and
analgesic consumption were collected and recorded.

Statistical analysis was performed using the SPSS
program. Age, gender, body mass index, ASA, comor-
bidities, and operation times were evaluated and com-
pared within the groups. The Student’s t-test was used
to compare, the time taken for the block, the time of
passage of first flatus and stool, post-operative pain

Dovle's bulge|

'.3_5".'; /]
s AR ‘!

Figure 2. Visualization of the Doyle’s bulge after local anesthetic
infiltration.

Table 1. Comparison of patient characteristics

Parameters LTAP (n=30) UTAP(n=30) p-value
Age* 43.7 + 15.54 48.97 + 13.68 0.16
Sex 1
Male 6 6
Female 24 24
BMI* 28.33 + 5.11 27.33 + 3.46 0.377
ASA class 0.44
I 15 18
Il 15 12
Comorbidities 0.3
DM 6 4
HT 7 4
DM and HT 2 3
Operation Time (min)* 46.83 + 10.70  45.03 + 8.38 0.419

*Mean + standard deviation. LTAP: laparoscopic TAP block; UTAP: ultrasound TAP
block; BMI: body mass index; DM: diabetes mellitus; HT: hypertension; min: minute.

scores, post-operative respiratory rates, and periop-
erative and post-operative analgesic consumption.
A Chi-square test was used to compare post-operative
nausea and vomiting and antiemetic use, amount of
analgesic consumption in the post-operative period,
and nausea and vomiting in the recovery room. p < 0.05
was considered to be statistically significant.

Results

The demographic data of the patients are shown in
table 1. The mean time taken for performing the LTAP
group was 3.57 + 0.47 min and that in the UTAP group
was 8.09 + 1.55 min. The difference between the groups
was statistically significant (p < 0.001) (Table 2 and Fig. 3).
The VAS score at 6 h was found to be 5.13 + 1.279 in
the LTAP group and 4.97 + 1.402 in the UTAP group.
The VAS score at 24 h was found to be 2.97 + 1.732



Table 2. Comparison of time taken for block, post-operative analgesic requirements (tramadol), post-operative analgesic requirements

(paracetamol), and time of passage of first stools
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Parameters

LTAP UTAP p-value
Time taken for block (min)* 3.57 £ 0.47 8.09 £ 1.55 < 0.001
Post-operative analgesic requirements (Tramadol) (mg)* 73.33 £ 12.954 72.33 £ 12.229 0.76
Post-operative analgesic requirements (Paracetamol) (gr)* 1.03 +0.765 0.90 + 0.803 0.513
Time of passage of first stools (hour)* 12.03 + 2.834 11.20 £ 2.074 0.199
*Mean + standard deviation.
min: minute; mg: milligram; gr: gram; LTAP: laparoscopic TAP block; UTAP: ultrasound TAP block.
600 73.6
<0.001 | 734 0.
500 s 73.2 niocis
400 73
728
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Postoperative analgesic requirements (paracetamol)
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Figure 3. Comparison of time taken for block, post-operative analgesic requirements (tramadol), post-operative analgesic requirements

(paracetamol), and time of passage of first stools.

in the LTAP group and 2.87 + 1.306 in the UTAP group.
The VAS score at 48 h was found to be 0.90 = 1.470
in the LTAP group and 0.50 + 0.572 in the UTAP group.
The differences were statistically not significant when
compared between the two groups (Table 3 and Fig. 4).

The mean post-operative paracetamol consumption
in the LTAP group was 1.03 + 0.765 gr which was
comparable with a mean value of 0.90 + 0.803 gr in
the UTAP group. No statistically significant differ-
ence was found between the two groups (p = 0.513)
(Table 2 and Fig. 3). In the study, 18 patients did not
require post-operative analgesia management. Groups
were evaluated according to the patients’ VAS scores
at 6, 24, and 48" h. Paracetamol of 1 g as rescue
analgesia was given to patients having VAS score > 4.

In the study, 37 patients who had a VAS score > 4 at
6 h received 1 g of paracetamol, seven patients who
had a VAS score > 4 at 24 h received 1 g of
paracetamol, and two patients who had a VAS score
>4 at 48 h received 1 g of paracetamol. In each group,
one patient received an additional 1 g of paracetamol.

The post-operative mean respiratory rate at 6 h in
the LTAP group was 23.07 + 3.290 and in the UTAP
group, it was 23.40 + 3.883 with no significant differ-
ence (p = 0.721). The post-operative mean respiratory
rate at 24 h in the LTAP group was 21.60 + 3.510 and
in the UTAP group, it was 20.70 + 3.436 with no
significant difference (p = 0.320). The post-operative
mean respiratory rate at 48 h in the LTAP group
was 19.77 + 3.170 and in the UTAP group, it was
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Comparison of postoperative pain score

Postoperative respiratory rate

é p:0.721
: 25
p:0.632 p:0.32
5 p:0.296
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4
p:0.802 *LTAP 15 *LTAP
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:0.173
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Figure 4. Comparison of post-operative pain scores and post-operative respiratory rate.
Table 3. Comparison of post-operative pain scores and post-operative respiratory rate
Parameters Post-operative pain scores* Post-operative respiratory rate*
LTAP UTAP p-value LTAP UTAP p-value
6" h 513 £1.279 4.97 +1.402 0.632 23.07 £ 3.290 23.40 + 3.883 0.721
241 h 297 +£1.732 2.87 + 1.306 0.802 21.60 £ 3.510 20.70 + 3.436 0.32
48" h 0.90 + 1.470 0.50 + 0.572 0.173 19.77 + 3.170 19.00 + 2.407 0.296

*Mean =+ Standard deviation.
LTAP: laparoscopic TAP block; UTAP: ultrasound TAP block.

Table 4. Comparison of nausea and vomiting in the recovery room

Parameters Yes (%) No (%) p-value
0" min
LTAP 7(23.3) 23(76.7) 0.754
UTAP 6(20) 24 (80)
10" min
LTAP 5(8.3) 25 (41.7) 1
UTAP 5(8.3) 25 (41.7)
20" min 3(5) 27 (45)
LTAP 1(1.7) 29 (48.3) 0.306
UTAP
30™ min
LTAP 2(3.3) 28 (46.7) 0.5
UTAP 3(5) 27 (45)

min: minute; LTAP: laparoscopic TAP block (n: 30); UTAP: ultrasound TAP block (n: 30).

19.00 + 2.407 with no significant difference (p = 0.296)
(Table 3 and Fig. 4). However, post-operative nausea
and vomiting at patient wards and the necessity of
using an antiemetic medication between the two
groups were found to be statistically significant. Nau-
sea, vomiting, and the necessity of using an anti-
emetic medication were found less in the UTAP group
when compared with the LTAP group (p = 0.004 and

Table 5. Comparison of post-operative nausea vomiting, nausea
requiring an antiemetic medication, and post-operative analgesic
requirements

Parameters LTAP UTAP p-value
(n=30)(%) (n=230) (%)
Post-operative
nausea vomiting 0.004
Yes 19 (63.3) 8(26.7)
No 11(36.7) 22 (73.3)
Nausea requiring
antiemetic
Yes 18 (60) 8(26.7) 0.009
No 12 (40) 22 (73.3)
Post-operative
analgesic requirements
Yes 23 (76.7) 19 (63.3) 0.26
No 7(23.3) 11(36.7)

LTAP: laparoscopic TAP block; UTAP: ultrasound TAP block.

p = 0.009, respectively). There was no statistical sig-
nificance between the two groups for nausea and
vomiting in the recovery room (Table 4). Post-operative
analgesia requirements between the two groups were
not found to be statistically significant (p = 0.260)
(Table 5).



Discussion

Ravichandran et al. have reported that the mean
time taken for the LTAP block was 5.38 min, while the
mean time taken for the UTAP block was 13.6 min and
the difference between the two groups was found to
be statistically significant®. In our study, the time taken
for the blocks was the most significant difference be-
tween the two techniques. The mean LTAP block time
was 3.57 = 0.47 min and the mean UTAP block time
was 8.09 + 1.55 min. The difference between the
groups was statistically significant (p < 0.001). This
leads to the conclusion that the LTAP technique leads
to a shorter duration of medication administration,
which is advantageous for the patient.

The most significant advantage of TAP block is re-
ducing the consumption of opioids and thereby its
associated adverse effects. In several studies evaluat-
ing the efficacy of LTAP and UTAP blocks after lapa-
roscopic cholecystectomy, morphine was used as an
opioid analgesic, and TAP block provided better pain
scores and a reduced intake of morphine. Some stud-
ies in the literature compared LTAP with UTAP blocks
and reported that the total consumption of morphine
was less in the UTAP block group?®. Bhatia et al. re-
ported that the 24-h analgesic requirement was 125 mg
opioid in the control group, 89 mg opioid in ultrasound-
guided posterior TAP block, and 27 mg opioid in ultra-
sound-guided subcostal TAP block and a standard
post-operative analgesic regime consisting of intrave-
nous paracetamol of 1 g every 6 h was used in all pa-
tients™. In our study, the mean tramadol and paracetamol
consumption and the number of patients who received
analgesics in the LTAP group were higher than the
UTAP group; however, the post-operative analgesia re-
quirements reduced similarly in both two groups.

Post-operative pain and opioids can also induce
bowel dysfunction and constipation. Ravichandran
et al. reported that the mean time taken for patients
to notice the passage of the first flatus postoperatively
was 30.2 h in the LTAP group and 32.17 h in the UTAP
group. They observed that the mean time taken for
passage of first stools was 42.8 h in the UTAP group
and 51.3 h in the LTAP group. The difference between
the two groups was found to be statistically signifi-
cant®. In our study, the time of passage of first stools
was less in the UTAP group when compared with the
LTAP group.

Post-operative pain and opioid use have been re-
lated to post-operative nausea, vomiting, and requir-
ing the use of antiemetic medication. Ravichandran

N.T. Uzunay et al. Laparoscopic-guided TAP block

et al. have reported that in the LTAP group, 53.3% did
not have nausea, 10% of the patients had nausea,
16.7% had experienced vomiting, and 20% had the
necessity of antiemetic medication usage. In the
UTAP group, 50% of the patients did not have nausea,
30% of patients had nausea, 16.7% of the patients
had nausea requiring an antiemetic medication, and
3.3% of the patients experienced vomiting®. In our
study, we found that in the LTAP group, 63.3% of the
patients had nausea, and 60% of the patients had
nausea requiring an antiemetic medication. On the
contrary, in the UTAP group, 26.7% of patients had
nausea, and 26.7% of patients had nausea requiring
an antiemetic medication. No statistical significance
between the two groups for nausea and vomiting was
observed in the recovery room. Although LTAP block
reduced nausea and vomiting in the early post-operative
period, it did not reduce vomiting and the requirement
of an antiemetic medication in the following hours.
Another side effect of post-operative pain is that in-
creases the risk of pulmonary complications by reduc-
ing coughing and deep inspiration. Some studies have
reported that patients in the UTAP group had a higher
peak expiratory flow rate when compared with the LTAP
group®®. In our study, the efficacy of TAP block on
respiratory system evaluated with respiratory rate
showed comparable results between the two groups.
According to a meta-analysis by Peng et al. which
compared UTAP block and a control group in laparo-
scopic cholecystectomy, significantly lower pain
scores at all times were reported in patients receiving
TAP blocks compared with those receiving conven-
tional treatment, except for the data at post-operative
6" h'*. Elamin et al. observed that the VAS score at
3 and 6™ h was significantly different in the LTAP
group; however, VAS scores at 12 and 24" h were
not statistically significant between the LTAP and the
control group®. Tihan et al. reported that patients in
the LTAP group had lower VAS scores at 24 h when
compared with the control group and this difference
was statistically significant'®. Ravichandran et al. re-
ported that patients in the UTAP group had lower VAS
scores at 6 and 24" h when compared with the LTAP
group. However, this difference was not statistically
significant®. Venkatraman et al. evaluated that patients
in the UTAP group had a lower VAS score at 8 h than
the LTAP group, a higher VAS score at 8-18 h, and a
lower VAS score at 18 h8. Studies that compared
UTAP block or LTAP block with control groups have
shown that TAP block decreased pain scores. In our
study, we compared LTAP block with UTAP block and
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we have noticed that patients in the UTAP group had
lower pain scores, although this finding was not sta-
tistically significant.

This study has some limitations. First, there are a
relatively small number of patients. Second, the inves-
tigator who evaluated the results of the study knew
which technique was used for TAP block in patients.
Another limitation is that there was not a control group
in the study.

Conclusion

Pain management after laparoscopic cholecystec-
tomy has been an important criterion for early mobili-
zation, recovery, discharge, and return to daily
activities. Similar to the current literature, no signifi-
cant difference was observed between TAP block
groups in most of the parameters evaluated in our
study. The UTAP block has some disadvantages such
as a longer duration of time, the necessity of an ex-
perienced physician, and requires additional equip-
ment. In addition, it is difficult to perform UTAP block
in patients with high body mass index. In light of
these, an alternative method, the LTAP block, is equal-
ly efficacious, faster, and easy to perform in patients
than UTAP block and does not require additional
equipment and an experienced anesthesiologist.
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Lymphocyte-to-C-reactive protein ratio as a new biomarker for
predicting mortality and morbidity in Fournier’s gangrene

El cociente linfocito-proteina C reactiva como nuevo marcador predictivo de mortalidad y
morbilidad en la gangrena de Fournier
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and Namik Ozkan’
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Abstract

Objective: The purpose of this study was to research the neutrophil-lymphocyte ratio (NLR), lymphocyte-to-C-reactive protein
ratio (LCR), and Fournier’s Gangrene Severity Index (FGSI) for predicting prognosis and mortality in patients with Fournier’s
gangrene (FG). Material and Methods: Patients diagnosed with FG and treated in a tertiary referral hospital in the period from
January 2013 to June 2020 were reviewed. LCR, FGSI, and NLR values were calculated. Results: Our series included a total
of 41 patients. Of the patients, 78% survived and 21.9% (n = 9) died. Survivors were significantly younger than non-survivors
(p = 0.009). Hospital costs were higher in non-survivors and close to statistical significance (p = 0.08). The ROC analysis
revealed that the FGSI, LCR, and NLR parameters were significant in identifying survivors and non-survivors (AUC = 0.941
[0.870-1.000], p < 0.001; AUC = 0.747 [0.593-0.900], p = 0.025; and AUC = 0.724 [0.548-0.900], p = 0.042). Conclusion: A low LCR
value can be used as a marker to assess mortality and disease severity in patients with Fournier's gangrene.

Keywords: Fournier’s gangrene. Lymphocyte C-reactive protein ratio. Mortality. Cost effective.
Resumen

Objetivo: Investigar el cociente neutrdfilos-linfocitos (CNL), el cociente linfocitos-proteina C reactiva (CLP) y el indice de
gravedad de la gangrena de Fournier (IGGF) para predecir el prondstico y la mortalidad en pacientes con gangrena de
Fournier (GF). Método: Se revisaron los pacientes diagnosticados de GF y atendidos en un hospital de tercer nivel de refer-
encia en el periodo de enero de 2013 a junio de 2020. Se calcularon los valores de CLP, IGGF y CNL. Resultados: Nuestra
serie incluyd 41 pacientes, de los cuales el 78% sobrevivieron y el 21.9% (n = 9) fallecieron. Los supervivientes eran signifi-
cativamente mds jovenes que los no supervivientes (p = 0.009). Los costes hospitalarios fueron mayores en los no supervivientes
y cercanos a la significacion estadistica (p = 0.08). El analisis ROC reveld que los parémetros IGGF, CLP y CNL fueron sig-
nificativos para identificar supervivientes y no supervivientes (AUC: 0.941 [0.870-1.000], p < 0.001; AUC: 0.747 [0.593-0.900],
p = 0.025; AUC: 0.724 [0.548-0.900], p = 0.042). Conclusiones: Un valor bajo de CLP se puede utilizar como marcador para
evaluar la mortalidad y la gravedad de la enfermedad en pacientes con GF.

Palabras clave: Gangrena de Fournier. Cociente linfocitos-proteina C reactiva. Mortalidad. Coste-efectividad.
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|ntroduction

Fournier’'s gangrene (FG) is quickly progressing fas-
ciitis of the perianal and genital regions. Because lag
in diagnosis and treatment can be fatal, it is crucial
not to overlook any symptoms, even if they are non-
specific. Although initially described by Bauriene in
1764, the disease was named in 1883 after Jean Al-
fred Fournier, a dermatologist and venereologist from
Paris'. The infection can progress rapidly, extending
throughout the fascial planes toward the abdominal
wall, legs, and the thorax®. Mortality rates for FG
range from 3% to 45%3. Previous case series of FG
reported a mortality rate of almost 80%, which later
decreased to below 40% over the last 15 years*. Eke
investigated 1726 cases and found a total mortality
rate of 16% in the study®. Several studies have dem-
onstrated prognostic factors that unfavorably act on
survival including advanced age, disseminated dis-
ease, delayed treatment, a positive blood culture, dia-
betes, high urea levels, an anorectal origin of infection,
presence of shock or sepsis at admission, and immu-
nosuppressive states?.

With regard to the prognosis of the disease, Laor et al.®
have developed the Fournier's Gangrene Severity Index
(FGSI) by adjusting the acute physiology and chronic
health evaluation (APACHE II) scoring system. The au-
thors showed that FGSI scores could be used to predict
mortality and survival reliably at rates of 75% and 78%,
respectively. However; there is an ongoing debate in the
current literature about the prognostic value of FGSI. An
increased neutrophil-lymphocyte ratio (NLR) has been
shown to predict poor prognosis in FG patients’. There-
fore, we aimed to evaluate whether different parameters
could help predict the course of the disease.

Today, lymphocyte-to-C-reactive protein ratio (LCR)
has been used to predict prognosis and mortality,
especially in reflecting the state of inflammation in
different cancer cases. In our prior study, we demon-
strated that low pre-operative LCR values could be
used to predict strangulation in incarcerated abdomi-
nal wall hernias®. Furthermore, it has been demon-
strated that LCR can be used to predict prognosis in
many cancer types®'°. One recent study has reported
that high low LCR levels predicted a bad prognosis
and higher in-hospital mortality in patients with coro-
navirus disease 2019 (COVID-19)".

The aim of this study is to determine the prognostic
significance of LCR, a new inflammatory marker, to
predict mortality in patients with FG.

Materials and methods

We case series analysis reviewed patients treated
for FG in the School of Medicine Hospital of the Tokat
Gaziosmanpasa University in the period from January
2013 to June 2020. The study was approved by the
Ethics Committee of the School of Medicine of Tokat
Gaziosmanpasa University (20- KAEK-293).

The diagnoses and International Classification of Dis-
eases-10 (N49.3) code of the patients were retrieved from
the hospital database and recorded. The recorded data
included demographic information; clinical, laboratory, and
radiological findings; and medical history, comorbidities,
the length of hospital stay, the time elapsed from the time
of admission until surgery, further debridements, intestinal
diversion, and the need for orchiectomy. The diagnosis
was made based on the clinical examination findings of
foul odor, skin necrosis, and subcutaneous crepitations in
the perianal region and/or based on the observation of
perianal abscess and foci of air in radiological imaging
tests. A definitive diagnosis was made based on the clas-
sical tissue appearance observed during surgery. Patients
with less medical records, restricted perianal or scrotal
abscesses, and no soft-tissue extension were excluded
from this study. The patients were separated into two
groups as survivors and non-survivors. The parameters
that could be associated with mortality were evaluated.

Laboratory tests consisted of complete blood count
and biochemical and microbiological tests at admis-
sion including the levels of serum glucose, serum
creatinine, serum electrolytes, and C-reactive protein
and blood gas analysis, lymphocyte count, neutrophil
count, and wound cultures.

The LCR was obtained as the ratio of the lympho-
cyte count (count per microliter) to the CRP level (mg/l).
NLR was obtained as the neutrophil count (count per
microliter) to the lymphocyte count (count per micro-
liter). Mean LCR, NLR, and FGSI values were com-
pared between the groups of survivors and
non-survivors to examine the association of these
parameters with poor prognosis and mortality.

Treatment costs were calculated as the amount in-
voiced to the social security institution covering the
period from the time of admission to the hospital
discharge.

Statistical analysis

In our study, statistical analyses were performed
with the SPSS package program (Version 22.0, SPSS



Inc., Chicago, IL, USA, License: Gaziosmanpasa Uni-
versity). Restrictive statistics were offered as mean +
standard deviation for normally distributed continuous
data, median (min—-max) for non-normally distributed
continuous data, percentage (%), and number for cat-
egorical data. The normal distribution of the data was
analyzed with the Shapiro-Wilk test. In comparing
numerical variables between two free groups, the Stu-
dent's t-test was used for normally distributed data,
and the Mann- Whitney U test was used for non-
normally distributed data. The Receiver Operating
Characteristic (ROC) analysis method was used to
evaluate whether NLR, LCR, and FGSI values can be
used to predict survival and non-survival mortality
status. The Youden Index (maximum specificity and
sensitivity) was used to determine the most cutoff
point in the ROC analysis. For the statistical signifi-
cance level, p < 0.05 was accepted.

Results

A total of 41 patients participated in the study. Of
the patients, 26.8% (n = 11) were women and 73.2%
(n = 30) were men. The mean age of the patients
was 58.17 + 14.91 (24-95) years. Of the patients,
78% (n = 32) survived but 21.9% (n = 9) died. The
mean age was statistically significantly higher in non-
survivors (p = 0.009). There was a statistically sig-
nificant difference between the groups in terms of
the length of hospital stay, body temperature, and
heart rate (p = 0.027, p < 0.001, and p = 0.035, re-
spectively, Table 1). There were no significant differ-
ences in the other parameters between the groups
(p > 0.05). Descriptive statistics and the comparisons
of the other parameters between the groups are pre-
sented in table 1.

Of the comorbidities and predisposing factors, dia-
betes mellitus (DM) was the most common as it was
found in 26 (63.4%) patients. DM was followed by
congestive heart failure in four patients (9.8%), hyper-
tension and paraplegia in five (12.2%), malignancy in
three, and chronic renal failure in two patients. Im-
munosuppression was present in two patients due to
chemotherapy and in one patient due to chronic cor-
ticosteroid use. Three patients had chronic alcohol
use and 12 had a habit of smoking. Comorbidities
were similar between survivors and non-survivors. As
for the history of surgery, two patients underwent left
hemicolectomy and low anterior resection due to co-
lon/rectum tumors, two underwent surgery for inguinal
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hernia, one was operated on for a brain tumor, and
two patients were operated for anal fistulas.

The most common complaint at admission was peri-
anal pain and swelling (64.5%) followed by fever
(50.1%-49.1%), purulent discharge in the perianal re-
gion (41.86%), and poor general condition (52.4%).
The most common clinical presentation was necrosis
in the perineal and scrotal regions.

Diverting colostomy was performed on nine survi-
vors and six non-survivors. Orchiectomy was per-
formed on two survivors and three non-survivors.

Etiological factors for mortality in non-survivors
included severe sepsis (n = 3), acute renal failure
(n = 1), multiple organ failure (n = 3), respiratory
failure due to lung cancers (n = 1), and congestive
heart failure (n = 1). All of the non-survivors and
40.6% of the survivors were treated in the intensive
care unit. Patients hospitalized in the intensive care
unit were compared between survivors and non-
survivors, and it was found to be statistically signifi-
cant in favor of survivors (p = 0.02) (Table 1). This
showed us the importance of mechanical ventilator
support and combating sepsis in the intensive care
unit.

Hospital costs were higher in non-survivors com-
pared to survivors and the difference was close to
statistical significance (p = 0.08) (Table 1).

The comparison of the laboratory test results and
the values of NLR, LCR, and FGSI between non-
survivors and survivors are presented in Table 2.
There were statistically significant differences in cre-
atinine, hematocrit, CRP, and lactic acid levels in the
neutrophil count, and in the values of NLR, LCR, and
FGSI between the groups (p = 0.003, p = 0.020,
p = 0.004, p < 0.001, p < 0.001, p = 0.041, p = 0.024,
p < 0.001, respectively; Table 2). However, the levels
of sodium (Na), potassium (K), glucose, white blood
cell, serum bicarbonate, and lymphocyte counts were
not statistically significantly different between the
groups (p = 0.343, p = 0.210, p = 0.060, p = 0.376,
p = 0.889, p = 0.722, respectively, Table 2). Non-
survivors had significantly higher FGSI and NLR val-
ues and significantly lower LCR values compared to
survivors (Table 2 and Fig. 1).

The results of the ROC analysis; the sensitivity, speci-
ficity, and positive and negative predictive values; and the
likelihood ratios (+) of the FGSI, NLR, and LCR param-
eters are presented in table 3. Figure 2 shows the ROC
curves. The ROC analysis revealed that the FGSI, LCR,
and NLR parameters were significant in distinguishing
between survivors and non-survivors (AUC = 0.941
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Table 1. Comparison of baseline characteristics describing survivors and non-survivors

Variables Total n (%) Survivor n (%) Non-survivor n (%) p-values
(n=41) (n=32) (n=9)
Gender
Female 11(26.8) 10 (90.9 1(9.1) 0.401*
Male 30(73.2) 22 (733 8(26.7)
Comorbidity
DM
- 15 (36.6) 11(73.3) 4(26.7) 0.701*
+ 26 (63.4) (80.8) 5(19.2)
CHF
37(90.2) 28 (75.7) 9(24.3) 0.559*
+ 4(9.8) 4 (100) 0(0)
HT
- 36 (87.8) 28 (77.8) 8(22.2) 1.000*
+ 5(12.2) 4(80) 1(20)
Asthma
- 38(92.7) 29 (76.3) 9(23.7) 1.000*
+ 3(7.3) 3(100) 0(20)
CRF
- 39(95.1) 31(79.5) 8(20.5) 0.395*
+ 2(4.9) 1(50) 1(50)
Paraplegia
- 6(87.8) 27 (75) 9 (25) 0.568*
+ 5(12.2) 5 (100) 0(0)
Colon/Rectum tumor
- 36 (87.8) 30(83.3) 6(16.7) 0.395*
+ 2(4.9) 1(50) 1(50)
CAH
- 37(90.2) 29 (78.4) 8(21.6) 1.000*
+ 4(9.8) 3(75) 1(25)
Brain tumor
- 40 (97.6) 32 (80) 8 (20) 0.220*
+ 1(2.4) 0(0) 1(100)
Lung tumor
- 40 (97.6) 32 (80) 8 (20) 0.220*
+ 1(2.4) 0(0) 1(100)
Colostomy
- 6 (63.4) 23(88.5) 3(11.5) 0.053*
+ 15 (36.6) 9 (60) 6 (40)
Orchiectomy
- 36 (87.8) 30(83.3) 6(16.7) 0.061*
+ 5(12.2) 2 (40) 3(60)
Debridement
1 11(26.8) 11 (100) 0(0) 0.083"
>1 (73.2) 21 (70) 9 (30)
Intensive care
- 19 (46.3) 19 (100) 0(0) 0.002*
+ 22 (53.7) 13 (59.1) 9(40.9)
Bacterial Cultures
Bacteria reproduction
- 8(19.5) 8 (100) 0(0) 0.164*
+ 33(80.5) 24(72.7) 9(27.3)
Escherichia coli
- 17 (41.5) 15(88.2) 2(11.8) 0.262*
+ 4 (58.5) 17 (70.8) 7(29.2)
Staphylococcus
- 35(85.4) 27(77.1) 8(22.9) 1.000*
+ 6(14.6) 5(83.3) 1(16.7)
Pseudomonas
- 36 (87.8) 28 (77.8) 8(22.2) 1.000*
+ 5(12.2) 4 (80) 1(20)
Others (Streptococcus, Klebsiella, Acinetobacter,
Staph saprophyticus, Enterococcus)
- 31(75.6) 25 (80.6) 6(19.4) 0.662*
+ 10 (24.4) 7(70) 3(30)
VAC
- 21(51.2) 16 (76.2) 5(23.8) 1.000*
+ 0 (48.8) 16 (80) 4(20)
(Continues)
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Variables Total n (%) Survivor n (%) Non-survivor n (%) p-values
(n=41) (n=32) (n=9)
Median Median Median (min-max)
(min-max) (min-max)
Age 57 (24-95) 56.5 (24-95) 77 (48-81) 0.0097
Length of hospital stay, days 20 (3-75) 20.5 (7-75) 15 (3-45) 0.027t
Time between application date and surgery date 3(1-8) 3(1-8) 3(1-6) 0.466"
(Hours)
Cost, $ 2316 1823 3432 0.080f
(181-14492) (181-14448) (637-14492)
Temperature, °C 37 (36-39) 37 (36-38) 39 (37-39) <0.001f
Heart rate, bpm 100 (68-130) 96.5 (68-130) 115 (88-120) 0.0357
Respiration rate, rpm 20 (16-26) 20 (16-24) 20 (18-26) 0.653

*Fisher exact test. TMann-Whitney U test with median (min-max).
DM: diabetes mellitus; CHF: congestive heart failure; HT: hypertension; CRF: chronic kidney diseases; CAH: coronary artery disease; bpm: beats per minute; rom: breaths per minute;

tm: tumor; VAC: vacuum-assisted closing.

Table 2. Comparison of laboratory values NLR and LCR values of patients according to mortality status

Variables Survivor (n = 32) Non-survivor (n = 9) p-values
Na, mmol/L 134.5 (119-153) 135 (131-143) 0.343*
K, mmol/L 4.22+0.79 459 +0.65 0.210f
Creatinine, mg/dL 1.03 (0.42-3.67) 3(0.92-4) 0.003*
Het, % 35.6 (25-43.2) 29.5 (20-37.3) 0.020*
WBC, x1000/mm? 12 (2.87-26.8) 14.6 (8.13-26.31) 0.060*
Lactic acid, mmol/L 2 (1-3) 3(2-4) < 0.001*
Glucose, mg/dL 151.1 (22-729) 214.5(80.7-653.2) 0.376*
Venous bicarbonate, mmol/L 21(16-29.2) 22 (18-28.1) 0.889*
Neutrophil count 10.71 £ 4.41 17.92 + 4.06 < 0.001f
Lymphocyte count 1.08 (0.5-2.61) 1.20(0.6-1.8) 0.722*
CRP, mg/dL 110.3 (8-435.6) 211 (140-400) 0.004*
NLR 9.43 (1.2-24) 14.09 (7.78-38.33) 0.041*
LCR 0.0116 (0.0024-0.1) 0.0057 (0.0028-0.0075) 0.024*
FGIS 516 +2.49 10.11+£1.76 < 0.001t
*Mann-Whitney U test with median (min-max). 'Student's t-test with Mean=SD.

FGIS: Fournier's gangrene severity index; LCR: lymphocyte-to-C-reactive protein ratio; NLR: neutrophil-to-lymphocyte ratio; WBC: white blood cell; Htc: hematocrit; Na: sodium;

K: potassium.

[0.870-1.000], p < 0.001; AUC = 0.747 [0.593-0.900], p =
0.025; AUC = 0.724 [0.548-0.900], p = 0.042, respec-

tively, table 3). At the same time, the R

OC areas under

the curve (ROC AUC) were statistically compared. The
AUC value for FGIS (0.941) was significantly higher (p =
0.038) than the AUC value of the LCR (0.747). AUC value

for FGIS was significantly higher (0.724) than NLR’s AUC
value (p = 0.0499). There was no significant difference
between the AUC values of LCR and NLR (p = 0.824).
ROC analysis was performed for CRP and neutro-
phil. ROC AUC for CRP 0.806 (0.671-0.940). The
ROC AUC for neutrophil is 0.903 (0.806-0.999).
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Table 3. ROC analysis results for FGIS, LCR, and NLR values with sensitivity, specificity, positive-negative predictive values, and

likelihood ratio (+) values

Variables FGIS LCR NLR

AUC (95% Cl) 0.941 (0.870-1.000) 0.747 (0.593-0.900) 0.724 (0.548-0.900)
p-values < 0.001 0.025 0.042
Cut-off 6.5 0.0088 9.19
Sensitivity (95% Cl) 1(0.628-1) 1(0.628-1) 0.889 (0.506-0.994)
Specificity (95% Cl) 0.812 (0.629-0.921) 0.563 (0.379-0.732) 0.5(0.322-0.677)
PPV (95% CI) 0.6 (0.328-0.825) 0.391(0.205-0.612) 0.333 (0.164-0.553)

NPV (95% CI) 1(0.839-1)

LR + (95% Cl) 5.33 (2.59-10.97)

1(0.781-1) 0.941 (0.692-0.996)

2.29 (1.54-3.39) 1.78 (1.17-2.70)

FGIS: Fournier's gangrene severity index; LCR: lymphocyte-to-C-reactive protein ratio; NLR: neutrophil-to-lymphocyte ratio; AUC: area under the ROC curve; Cl: confidence interval;
PPV: positive predictive values; NPV: negative predictive values; LR: likelihood ratio; ROC: receiver operating characteristic.

10000 40,00 =
125 5
08000
30,00
10,0 <
06000
@ 75 & % 2000
o ] ° 3
04000
5.0
10,00
254 02000
=
0 00000 00
T T T T T T
Survival Non-survival Survival Non-survival Sunvival Non-survival
Mortality status Mortality status Mortality status

Figure 1. Comparison of FGIS, LCR, and NLR values between mortality groups by box plot.
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Figure 2. Receiver operating characteristic curves.

The cutoff point for FGSI was 6.5. For this cutoff
point, classification success was determined as 100%
sensitivity  (62.8-100%) and 81.2% specificity
(62.9-92.1%) (Table 3). The cutoff point for LCR was
found to be 0.0088. For this cutoff point, classification
success was determined as a sensitivity value of
100% (62.8-100%) and a specificity value of 56.3%
(87.9-73.2%) (Table 3). The cutoff point for NLR was
9.19. For this cutoff point, classification success was
determined through a sensitivity value of 88.9%
(50.6-99.4%) and a specificity value of 50%
(32.2-67.7%) (Table 3).

Discussion

FG is associated with high mortality rates when
emergency intervention is not performed. Several



scoring systems and biomarkers have been used to
predict prognosis and mortality in patients with FG. In
our study, we investigated the usability of LCR, a new
inflammatory marker, to predict mortality in FG. We
found out in our study that a low LCR value is a free
prognostic factor for mortality in patients with FG.
Furthermore, NLR and FGSI values were significantly
higher in non-survivors compared to survivors.

Despite the advanced diagnostic methods, treat-
ment approaches, and intensive care facilities we
have today, mortality rates for FG remain high. Stone
and Martin (1972) reported the mortality rate as 88%
in the study of 33 patients'2. Mortality rates in FG
range from 3% to 45% in recent case series in the
literature. In our current series, the mortality rate was
found as 21.9%, which falls within the range reported
in the literature®'®. The key reasons for high mortality
rates are the aggressive nature of the infection and
the devastating effects of the accompanying predis-
posing factors.

In the past, FG was thought to occur only in young
men. Recent studies have reported a gradual in-
crease in the age of FG patients'™. The effect of ad-
vanced age on mortality has been discussed in many
studies; however, the results are conflicting. Sorensen
et al.”® in a large-scale population-based study on
1641 patients and Bozkurt et al."® reported that ad-
vanced age has been associated with mortality. In our
study, the mean age of the patients was 57 years and
survivors were significantly younger than non-
survivors as reported by the previously mentioned
studies. On the contrary, some authors have reported
no significant differences in age between survivors
and non-survivors'1,

Several scoring systems have been developed for
determining the severity of the infection and predicting
prognosis in patients with FG. The most commonly
used scoring system is FGSI developed by Laor et al.®
A threshold parameter is used in the FGSI system to
predict outcomes. It is reported that an FGSI value of
< 9 corresponds to a survival rate of 78% and an FGSI
value of = 9 corresponds to a probability of death at
a rate of 75%. In our series, FGSI scores were signifi-
cantly lower in non-surviving patients compared to
survivors (p = 0.001). The mean FGSI score of survi-
vors was about half of the mean FGSI score of non-
survivors (5.11 + 2.49 and 10.11 + 1.76, respectively)
and the cutoff value was 6.5. There are other studies,
which demonstrated that the FGSI scoring system was
not associated with mortality and did not predict
prognosis.

M. Yildirim et al. LCR and Fournier’s gangrene

Several studies about various diseases have dem-
onstrated that NLR is associated with the severity of
systemic inflammation and indicate the disease sever-
ity'"°. We found only a few studies about the prog-
nostic significance of NLR and its association with
mortality in FG patients in the scientific literature. In
a 33-patient series study by Bozkurt et al., NLR, FGSI,
and the Laboratory Risk Indicator for Necrotising Fas-
ciitis scoring system were investigated. That study
reported that all three parameters could be used to
predict poor prognosis, including mortality and the
need for mechanical ventilation'. In another study, the
authors reported that FG patients, who needed mul-
tiple debridements, had higher mean NLR levels (> 8)
compared to the patients, who needed only one de-
bridement procedure’. In our study, NLR was signifi-
cantly higher in non-survivors compared to survivors
(p = 0.04). We associated increased NLR levels with
poor prognosis and high mortality.

LCR has recently received attention and has been
reported as a potential predictor of prognosis and in-
flammation. Recent studies have demonstrated that
LCR predicted prognosis in specific types of cancer
such as colon and stomach cancers. In patients with
colorectal cancer, low pre-operative LCR levels were
associated with the highest recurrence rate®. In a
recent study of 2,424 stage IV cancer cases, 13 dif-
ferent inflammatory markers were studied. Research-
ers stated that LCR score can be used to predict
prognosis in stage IV patients according to other eval-
uated inflammation indicators®. In another study
about stomach cancer, low pre-operative LCR levels
were associated with peritoneal metastasis, advanced
stage, and distant organ metastasis. In long-term re-
sults, low pre-operative LCR levels have been re-
ported as an independent prognostic factor for both
disease-free survival and overall survival®. LCR has
also been employed in global studies about the coro-
navirus disease 2019 (COVID-19) pandemic caused
by the novel severe acute respiratory syndrome coro-
navirus-2. Those studies have reported that the use
of LCR is feasible as an indicator of systemic inflam-
mation caused by the cytokine storm®. In a meta-
analysis, Lagunas-Rangel reviewed six studies and
concluded that increased NLR and decreased LCR
values might be associated with the severity of CO-
VID-19'. In light of the abovementioned data, we in-
vestigated whether LCR could predict disease severity
and mortality in patients with FG. In our series, LCR
values were significantly lower in non-survivors com-
pared to survivors (p = 0.025).
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Our study had certain limitations. First, our study
had a small sample size because of the retrospective
design and the rarity of the disease. Second, the
study was carried out in only one tertiary referral hos-
pital, meaning that the patients may have been treated
by different surgeons and through different methods.
There is a need for a multi-center prospective study
with a larger sample size to further confirm the prog-
nostic value of LCR and its association with mortality
in FG.

Conclusion

FG continues to be an important health problem
with high mortality rates. Early diagnosis and treat-
ment are extremely crucial in FG. Low LCR and high
FGSI and NLR values can be used for predicting poor
prognosis and mortality. This is the first study in the
literature that investigated the possible association of
LCR with the prognosis in FG. However, although
FGSI has the best area under the curve and has been
proven in many studies, we think that this area should
be kept in mind in LCR. However, prospective multi-
center studies are needed on this subject.
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Comparison of early and late removal of the urinary catheter
after rectal cancer surgery

Comparacion de la retirada precoz y tardia de la sonda urinaria tras la cirugia de
cancer rectal

Tevfik Kivilcim-Uprak®, Kaan Ciciboga, Ayse Eren-Kayaci, and Wafi Attaallah

Department of General Surgery, Marmara University School of Medicine, Istanbul, Turkey

Abstract

Objective: This study is aiming to compare the results of early and late removal of urinary catheters after rectal cancer
surgery. Materials and methods: Patients who undergone rectal cancer surgery in a single center were included in this
prospective randomized study. The timing of the urinary catheter removal was randomized by a computer-assisted program
and divided into 2 groups, which are early (first 48 h) and late (after 48 h). The primary outcome of this study was to compare
the urinary retention and re-catheterization rates between patients with early and those with late catheter removal.
Results: Sixty-six patients were included in this study. The median age was 60 (31-88 years), and the patient group was
predominantly male (n: 40, 60.9%). Urinary retention after catheter removal developed in 8 (12%) of 66 patients. There was
no difference between the two groups in terms of the need for re-catheterization (14% vs. 10%, p: 0.63). All the patients who
required re-catheterization (n: 8) and were discharged with a urinary catheter (n: 4) were male. When the male and female
patients were evaluated separately, there was no difference in urinary retention in the early or late groups.
Conclusions: Early or late removal of the catheter does not play a role in the development of urinary retention in patients
undergoing rectal cancer surgery.

Keywords: Rectal cancer. Catheter. Catheter removal time. Pelvic surgery.
Resumen

Objetivo: Comparar los resultados de la retirada precoz y tardia de la sonda urinaria tras la cirugia de cancer rectal.
Método: Estudio prospectivo aleatorizado que incluyd pacientes sometidos a cirugia de cancer rectal en un unico centro. El
momento de la retirada de la sonda urinaria se aleatorizo y se dividié en dos grupos: primeras 48 horas y después de 48
horas. Se compararon las tasas de retencion urinaria y de nueva cateterizacion entre los pacientes con retirada precoz y
tardia de la sonda. Resultados: Se incluyeron 66 pacientes, con una mediana de edad de 60 afios (31-88 afios) y predominio
del sexo masculino (n = 40, 60.9%). Se produjo retencion urinaria tras la retirada de la sonda en 8 (12%). No hubo diferencias
entre los dos grupos en cuanto a necesidad de nueva cateterizacion (14% frente a 10%, p = 0.63). Todos los pacientes que
precisaron un nuevo cateterismo (n = 8) y fueron dados de alta con una sonda urinaria (n = 4) eran varones.
Conclusiones: La retirada precoz o tardia de la sonda no influye en la aparicion de retencidn urinaria en pacientes interveni-
dos de cancer de recto.

Palabras clave: Cdncer rectal. Catéter. Tiempo de retirada del catéter. Cirugia pélvica.
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|ntroduction

Before abdominal surgery, a urinary catheter is usu-
ally inserted to allow for better visualization of the
operative field. The catheter protects the bladder from
injury and allows for easier monitoring of kidney func-
tion during and after surgery. Because of the high risk
of nerve injuries resulting in urinary retention or blad-
der dysfunction, it is especially useful during rectal
cancer surgery'. The time to remove the catheter var-
ies depending on the operation. The catheter is typi-
cally kept for 7 days because early removal of the
urinary catheter has been linked to an increased risk
of urinary retention?3.

Acute urinary retention affects approximately 20%
of patients after abdominopelvic surgery*. Elderly pa-
tients and male patients with benign prostatic hyper-
trophy are at increased risk. It may cause bladder
outlet obstruction by activating a-adrenergic receptors
in the bladder neck through various mechanisms after
pelvic surgery®. Therefore, a urethral catheter is
placed during rectal surgery to prevent retention.
However, urinary catheters are associated with an
increased risk of urinary tract infection (UTI) with the
duration of catheterization®. Enhanced recovery after
surgery (ERAS) guidelines recommend withdrawal
within 48 h of colon or rectal surgery post-operative
period. Especially long-term catheters in place pro-
longed the hospitalization period of the patient and,
at the same time, increased UTIs. The results of stud-
ies trying to determine the optimal duration of cathe-
terization after rectal surgery are variable, and the
risk-benefit balance of early catheter removal remains
unclear.

In this prospective randomized study, we aimed to
compare the outcomes between the patients with ear-
ly or late catheter removal.

Materials and method

This prospective randomized trial was conducted at
a single center in Marmara University Hospital All
patients who underwent elective rectal surgery be-
tween March 2021 and March 2022, either low ante-
rior resection (LAR), Low very anterior resection
(VLAR), or Abdominoperineal resection (APR), were
included in the study. Randomization was performed
according to a computer randomization program. Pa-
tients who have urgent surgery, a previous history of
urinary tract malignancy, a chronic indwelling urethral

catheter, a neurogenic bladder, previous lower urinary
tract surgery, a history of prior ureteral stent place-
ment, and those who did not give consent to partici-
pate in this trial were excluded from the study.

A single dose of intravenous prophylactic antibiotics
was given to all patients 1 h before the incision. Uri-
nary catheters were placed before the incision. Cath-
eter removal time was conducted according to a
randomization scale. Urine culture and urine analysis
were performed for all the patients after the removal
of the urinary catheter.

Early removal was defined as the removal of the
catheter within 48 h post-operative. Late removal was
defined as the removal of the catheter after a period
of 48 h.

Data including age, gender, body mass index (BMI),
American Society of Anesthesiologists classification
(ASA), neoadjuvant chemoradiotherapy, surgical ap-
proach (laparoscopic or open), type of surgery (LAR,
VLAR, or APR), Foley catheter removal time, post-
operative urinary retention, and post-operative hospi-
tal stay were collected prospectively.

The primary outcome of this study was to compare
the urinary retention and re-catheterization rates be-
tween patients with early and those with late catheter
removal. Secondary outcomes were investigating the
possible associated factors may related to urinary
retention after catheter removal.

This study was approved by Marmara university
Ethics and Research committee also, registered in the
Clinical Trial Identifier with no: NCT05020613.

Statistical analysis

We performed statistical analyses using the Statisti-
cal Package for Social Sciences for Windows ver-
sion 20 (SPSS Inc.; Chicago, IL, USA). To compare
categorical variables, two-tailed Chi-square or Fisher
exact tests were used. An independent 2-sample t-
test, or Mann-Whitney U, was performed for compari-
son of ordinal data. p < 0.05 were considered
statistically significant.

Results

Between March 2021 and March 2022, 101 patients
underwent rectal surgery. Among them, a total of
31 patients were excluded from the study because of
urgent surgery, neurogenic bladder, and who did not
give consent to participate in this trial. Four patients
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I n:101 patients I

Table 1. Comparison of demographics and post-operative
outcomes between early and late removal group

early catheter
removal
n:34 patients

Figure 1. Flowchart of the study.

study (Fig. 1).

Variables Early Late p-value
neurogenic bladder n:1 removal removal
b urgent surgery n:26 (n=34) (n=32)
, Age 61 58 0.38
n:74 patients )
Gender 0.76
data loss at follow up n:1 Female 14 (41) 12 (37)
> not participate study n:26 Male 20 (59) 20 (62)
BMI 27.2 27.7 0.67
n:66 patients
ASA 0.32
1 1(4) 4(13)
/\ 2 26 (77) 21(65)
3 7(20) 7(22)
late catheter Neoadjuvant therapy 17 (563) 17 (50) 08
removal
n:32 patients BPH presence 3(8) 4(12) 0.8
Operation type 0.42
VLAR 9(26) 6(18)
LAR 21(62) 18 (56)
APR 4(12) 8(25)
. Tumor Stage 0.6
were excluded because of loss of follow-up during the o 2(6) 3(9)
1 8 (24) 4(12)
A total of 66 patients were included in the study. g 185((23) 12&3
There were 34 patients in the early catheter removal 4, 1(3) 1(3)
group and 32 patients in the late removal group. The Urinary Retent 5 (14) 3(10) 05
. rinar etention .
median age of all cohorts was 60 (31-88 years), and y
the majority of patients (n = 40, 60.9%) were male. Hospital Stay 6.6 59 0.3
VLAR was performed in 15 (23%) patients, LAR in  Discharge with urinary Catheter 3(9) 1(3) 0.3

39 (59%) patients, and APR in 12 (18%) patients. Only
2 (3%) patients underwent laparoscopic operation.
Out of the 66 patients included, eight (12%) developed
urinary retention after catheter removal. No significant
difference was observed between the 2 groups re-
garding age, gender, BMI, ASA scores, and neoadju-
vant chemotherapy.

No significant difference was found between the two
groups in terms of urinary retention (14% vs. 10%,
p: 0.63) (Table 1).

All the patients with urinary retention (n: 8) were
male. Male and female patients were evaluated sepa-
rately regarding urinary retention after catheter re-
moval. No significant difference was observed
between the 2 groups (early and late removal) in each
gender regarding age, gender, BMI, ASA scores, and
neoadjuvant chemotherapy. Furthermore, there was
no significant difference between the two groups in
terms of urinary retention (0% vs. 0%, p = 1.0) or (25%
vs. 15%, p: 0.42) for each gender, respectively
(Tables 2 and 3). Among 8 male patients who revealed
urinary retention, only 3 (37%) had a history of BPH.

Discussion

This study prospective randomized study showed
that urinary retention rates were similar in both early
and late catheter removal groups in both genders.

Urinary catheter removal timing is still a controver-
sial issue in both clinical studies and daily practice.
Very few randomized prospective studies in the litera-
ture discuss this issue. Therefore, this prospective
randomized study highlighted this issue and may fill
the gap in the less discussed issue in the literature.
Patients were evaluated separately according to gen-
der, which may prevent selection bias during statisti-
cal analysis. The small sample size and small number
of patients with laparoscopic approaches, the lack of
power analysis, and the loss of data regarding epi-
dural analgesia were the limitations of this study.

In recent studies, including randomized controlled
studies, early removal of the urinary catheter was
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Table 2. Comparison of demographics and post-operative
outcomes between early and late removal group in female patients

Table 3. Comparison of demographics and post-operative
outcomes between early and late removal group in male patients

Variables Early Late p-value  Variables Early Late p-value
removal removal removal removal
(n=14) (n=12) (n=20) (%) (n=20)(%)
Age 59 59 0.96 Age 58 62 0.85
BMI 28.3 27.3 0.49 BMI 27 27.2 0.9
ASA 0.26 ASA 0.74

1 0(0) 2(17) 1 1(5) 2(10)

2 12 (86) (75) 2 14 (70) 12 (60)

3 2(14) 1(8) 3 5(25) 6 (30)
Neoadjuvant Therapy 6 (43) 7 (58) 0.43 Neoadjuvant Therapy 11 (55) 10 (50) 0.75
Operation Type 0.39 Operation Type 0.15

VLAR 1(7) 3(25) VLAR 8 (40) 3(15)

LAR 10 (71) 6 (50) LAR 11 (55) 12 (60)

APR 3(22) 3(25) APR 1(5) 5(25)

Tumor stage 0.8 Tumor Stage 0.59

0 1(7) 1(8) 0 1 (5) 2(10)

1 3(21) 2(17) 1 5(25) 2(10)

2 5(36 6 (50) 2 3(15) 4 (20)

3 4(29) 3(25) 3 11 (55) 11 (55)

4 1(7) 0(0) 4 0(0) 1(5)

Urinary retention 0 0 1.0 BPH presence 2(10) 4 (20) 0.66
Hospital stay 4.9 59 0.27 Urinary Retention 5(25) 3(15) 0.42
Hospital Stay (median) (range) 6 (4-22) 5(3-14) 0.12

associated with increased urinary retention®®. While
others claimed the opposite and reported contradic-
tory results, early removal on post-operative day 1
was thought to be similar to late catheter removal®°.

In the meta-analysis, although urinary retention
rates were not different between the 1% and 3" days
post-operatively, significantly more retention was ob-
served compared to the 5" day. On the contrary, UTI
was much higher in the late group’. In a prospective
study after pelvic surgery, three groups were com-
pared. Post-operative 1, 3, and 5 days were selected
for catheter removal. Urinary retention was higher on
the 1%t and the 5™ days. It was concluded that the op-
timal timing was 3 days'".

Operations such as APR and total proctocolectomy
are associated with increased retention rates due to
nerve dissection compared to other colorectal opera-
tions. In addition, operations performed for malignan-
cy increase the size of the mesorectal dissection and
therefore the risk of post-operative retention'?'3, Our
study did not detect any difference between opera-
tions in terms of retention in patients who underwent
rectal surgery. The ERAS protocol is now commonly

recommended for patients who have undergone
colorectal surgery. In a recent study, which includes
the ERAS protocol, it was also shown that the optimal
timing for a urinary catheter was post-operative 3 days
for improved urinary retention and infection rates'™. In
our study, early removal of the urinary catheter was
not associated with increased urinary retention rates
in patients undergoing rectal cancer surgery. This
supported the data on early removal recommenda-
tions and consistent with the ERAS protocol. Although
it is one of the components of ERAS protocol, epidural
analgesia is suggested to be a risk factor for urinary
retention’.

While older age, male gender, history of benign
prostatic hyperplasia, and epidural anesthesia are
considered as risk factors for retention'®, none of them
was shown to be a risk factor in this study, which could
be explained by the small number of the study cohort.
However, all the patients with urinary retention were
male. In our study, there was no documented data
regarding epidural analgesia, but it is usually applied
routinely to patients who underwent open colorectal
surgery in our practice.
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In a recent prospective study, it was shown that
urinary catheter removal after laparoscopic colorectal
surgery is safe'®. Nevertheless, in our study, the lack
of a laparoscopic approach in the study cohort is con-
sidered as another limitation of the study. Further
prospective randomized studies with a large number
of patients are needed in the future.

Conclusion

This study showed that early urinary catheter re-
moval is not associated with increased urinary reten-
tion rates. Thus, early catheter removal is safe and
could be recommended after rectal cancer surgery.
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Effect of three training programs on surgical performance in
single-port laparoscopic surgery
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Abstract

Objective: The aim of this study was to evaluate the effect of three training methodologies on the acquisition of psychomotor
skills for laparoendoscopic single-site surgery (LESS), using straight and articulating instruments. Methods: A prospective
study was conducted with subjects randomly divided into three groups, who performed a specific training for 12 days using
three laparoscopic tasks in a laparoscopic simulator. Group-A trained in conventional laparoscopy setting using straight instru-
ments and in LESS setting using both straight and articulating instruments. Group-B trained in LESS setting using straight and
articulating instruments, whereas Group-C trained in LESS setting using articulating instruments. Participants’ performance
was recorded with a video-tracking system and evaluated with 12 motion analysis parameters (MAPs). Results: All groups
obtained significant differences in their performance in most of the MAPs. Group-C showed an improvement in nine MAPs,
with a high level of technical competence. Group-A presented a marked improvement in bimanual dexterity skills.
Conclusions: Training in LESS surgery using articulating laparoscopic instruments improves the quality of skills and allows
smoother learning curves.

Keywords: Laparoscopy. Single-incision. Articulating instruments. Objective assessment. Performance.
Resumen

Objetivo: Evaluar el efecto de tres métodos de entrenamiento en la adquisicion de habilidades psicomotrices para la cirugia
laparoendoscdpica por puerto tnico (LESS, laparoendoscopic single-site surgery) utilizando instrumental recto y articulado.
Método: Se realizo un estudio prospectivo con sujetos divididos aleatoriamente en tres grupos, quienes realizaron un entre-
namiento especifico durante 12 dias utilizando tres tareas laparoscdpicas en un simulador laparoscdpico. El grupo A entrend
en el entorno laparoscdpico convencional con instrumentos rectos, y en el entorno LESS con instrumentos rectos y articulados.
El grupo B entrend en el entorno LESS con instrumentos rectos y articulados. El Grupo C entrend en el entorno LESS con
instrumentos articulados. El desempefio de los participantes se registrd con un sistema de sequimiento en video y fue evaluado
con 12 parametros de andlisis de movimiento (MAP, motion analysis parameters). Resultados: Todos los grupos obtuvieron
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diferencias significativas en su desempefio para la mayoria de los MAP. El grupo C mostré una mejora en nueve MAP, con
un alto nivel de competencia técnica. El grupo A mostré una marcada mejora en la habilidad de destreza bimanual.
Conclusiones: El entrenamiento en cirugia LESS con instrumentos articulados mejora la calidad de las habilidades adquiridas

y permite curvas de aprendizaje mas suaves.

Palabras clave: Laparoscopia. Incision unica. Instrumentos articulados. Evaluacion objetiva. Desempefio.

|ntroduction

In recent years, one of the main targets in the field
of surgery has been the reduction of iatrogenic trauma
caused during surgical procedures. This objective has
led to the innovation and invention of new techniques,
which are included in what is called minimally invasive
surgery (MIS)'. Within this surgical field, laparoscopic
surgery has been the choice of surgeons for many
years due to the miniaturization of large incisions,
resulting in a reduction of tissue trauma, fewer post-
operative complications, and better cosmetic results?.
However, the need arises to implement a structured
educational program for these surgical techniques,
where the necessary technical skills and cognitive
knowledge can be acquired to perform laparoscopic
surgery in a safe and reliable manner.

In the education context, the American Society of
Gastrointestinal and Endoscopic Surgeons developed
the Fundamentals of Laparoscopic Surgery (FLS)
educational program, in which surgeons can acquire
and refine the minimally invasive technique through
its basic laparoscopic training modules®*. Neverthe-
less, the European Association of Endoscopic Sur-
gery (EAES) has recently analyzed the current needs
of skills training in MIS, detecting a significant educa-
tional gap, in which trainees were not undertaking
enough training activities to feel confident in their
skills®. Recently, new surgical techniques have been
developed to further reduce the invasiveness gener-
ated by laparoscopic surgery, such as the case of
laparoendoscopic single-site (LESS) surgery, where a
single incision is made in the umbilicus through which
a multi-access port is placed and can be used as the
main access to the patient’s abdominal cavity in its
four quadrants®. This LESS technique, similar to con-
ventional laparoscopic surgery (CLS), has demon-
strated safety and efficacy, so it could therefore be
considered a good surgical treatment option. How-
ever, it shows some disadvantages with respect to
CLS such as a long learning curve, greater complex-
ity, execution time, and higher cost in certain proce-
dures, and poor ergonomics for the surgeon’s,

Some of the aforementioned limitations when per-
forming surgical procedures by means of the LESS
technique include the loss of triangulation with the
reduction of the field of vision, inverted manipulation
of the instruments due to the crossing of tools, less
intuitive and imprecise movements requiring greater
concentration, visual interference between the surgi-
cal instruments and the endoscopic camera due to the
reduced working space, and the use of instruments
with unfamiliar characteristics, making it difficult to
maintain surgical safety for the patient and a signifi-
cant technical challenger®'°. On the other hand, the
use of articulating instruments can help to minimize
these problems because they expand the work area
and their steerable tips allow to perform triangulation
more easily, making this kind of instrument the recom-
mended choice when performing LESS procedures.

Regarding LESS learning, the EAES has recently
published a consensus on LESS surgery, which gath-
ers all the available evidence on this topic and out-
lines the advantages and disadvantages of LESS,
addressing the general aspects of this surgical proce-
dure as well as organ-specific issues'’. There is a
need to redesign specific training programs for the
acquisition of skills in LESS, where surgeons can be
prepared for the drawbacks related to this surgical
technique. Several studies have been published
regarding the learning process of LESS surgery. Most
of them conclude that specific training in LESS is
necessary and therefore a specific educational pro-
gram for LESS surgery is needed. Therefore, training
oriented to the use of the different specific access
devices for LESS surgery', as well as the different
types of laparoscopic instruments, such as straight,
curved, and articulating, can considerably improve the
quality of the surgeon’s performance in this surgical
technique™.

The aim of this study is to evaluate the impact of
three training settings on the acquisition of surgical
skills for LESS surgery, using straight and articulating
laparoscopic instruments. The study was conducted
using a laparoscopic box trainer, adapted both for con-
ventional and single-port laparoscopy configurations,
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Figure 1. A: experimental setup of the laparoscopic box simulator. B: adaptation allowing the use of the SILS™ access port. Motion tracking
of the articulating laparoscopic instruments with the orthogonal video-based tracking system of the simulator. C: top. D: front views of the color

markers in the instruments.

with an integrated video tracking system. The perfor-
mance of the participants was analyzed at the begin-
ning and the end of the study using 12 motion analysis
parameters (MAPs). With these training programs, we
studied if acquiring experience in CLS with straight
instruments before jumping to LESS with articulating
instruments has an effect on the final proficiency
achieved for LESS surgery. We hypothesized that dedi-
cated training in a single-port surgery setting with artic-
ulating laparoscopic instruments would improve the
acquisition and quality of skills, as well as the surgeon’s
performance metrics in basic laparoscopic tasks.

Materials and methods
Participants

A total of 30 final-year medical students from the
Faculty of Medicine of the National Autonomous Uni-
versity of Mexico (UNAM) were invited to participate in
the study. Thirty participants (14 female and 16 male)
all right-handed and with no previous experience in
minimally invasive surgical techniques, voluntarily
enrolled in this study. At the time of the invitation, writ-
ten informed consents were obtained from all indi-
vidual participants included in this study. This research
was approved by the Ethics, Biosafety, and Research
Committee of the Faculty of Medicine at UNAM, under
the number code 015/2016.

Equipment

For this study, a laparoscopic box trainer with a
built-in orthogonal camera system inside was used,
which allows the tracking and motion analysis of the
surgical instruments (Fig. 1A). This orthogonal camera
system captures the three-dimensional (3D) move-
ments of the laparoscopic instruments within the
workspace by means of color markers™' (Figs. 1 C
and D). In the study, this box trainer was adapted for
training in two configurations: (1) CLS and (2) LESS
surgery (Fig. 1B). As an intracorporeal camera, with
0-degree optics, a 750TVL resolution color mini-cam-
era installed below the semicylindrical cavity of the
box trainer was used. To simulate the single-port lapa-
roscopic surgery configuration, a SILS™ access port
(Medtronic, Minneapolis, MN, USA) was inserted in
the center of the semicylindrical cavity, through which
the surgical instruments were inserted inside the sim-
ulator. In the study, a set of 5-mm standard straight
and articulating laparoscopic instruments, which
include dissectors, forceps, and scissors (Medtronic,
Minneapolis, MN, USA), was used to perform the
training tasks with the laparoscopic box trainer in both
settings. The straight laparoscopic instruments used
include a pair of graspers with atraumatic tips, a pair
of Maryland dissection forceps, and scissors, which
allow 4° of freedom (DoFs) of movement around the
incision point, whereas the articulating laparoscopic
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Figure 2. Laparoscopic training tasks. A: peg transfer. B: labyrinth. C: circular cutting.

instruments used include a pair of graspers with atrau-
matic tips, a pair of Maryland dissection forceps and
scissors, which allow two additional DoFs of move-
ment at their tips and they are deflectable up to 80°
with respect to the incision point.

Tasks

Participants performed three laparoscopic tasks in
this study, based on the FLS program and the MIS-
TELS protocol'®', for 12 consecutive days. The tasks
were performed in the following order:

- Peg transfer (PT): This task consisted of lifting
six rubber rings (one by one) from one set of
curved posts with the left laparoscopic grasper,
transferring them to the right laparoscopic
grasper, and placing them on the second set of
curved posts (Fig. 2A)

- Labyrinth (L): This task entailed passing a thread
through a circuit of five posts with rings placed
at different positions and heights. The thread was
inserted into each of the rings according to the
assigned numbering and direction using both
graspers (Fig. 2B)

- Circular cutting: This task consisted of cutting a 4.5-
cm circle line on a latex glove stretched on a plat-
form. Participants had to cut along the marked line
as precisely as possible using the scissors while
applying traction to the latex using the grasper. The
task ended when the circle was completely cut out
and separated from the glove (Fig. 2C).

Study design

The participants were randomly divided into three
groups using the block randomization technique,
Group-A, Group-B, and Group-C, of 10 participants
each. Figure 3 shows a schematic illustrating the
experimental study design. Group-A performed the

three training tasks for 12 consecutive days in three
phases. In the first phase, the participants trained in
CLS setup using straight laparoscopic instruments for
4 days. In the second phase, they switched to LESS
setup and trained for 4 days crossing the straight
laparoscopic instruments. In the third phase, they con-
tinued in LESS setup and trained for the remaining
4 days crossing the articulating laparoscopic instru-
ments. Group-B performed the three training tasks for
12 consecutive days in two phases. In the first phase,
the participants trained in LESS setup for 6 days
crossing the straight laparoscopic instruments. In the
second phase, they continued in LESS setup and
trained to cross the articulating laparoscopic instru-
ments for the remaining 6 days. Finally, Group-C per-
formed the three tasks in LESS setup and trained to
cross the articulating laparoscopic instruments for 12
consecutive days. Before starting their specific train-
ing, all participants received instructions on how to
perform and complete each of the three training tasks,
as well as technical information about the use and
degrees of freedom of straight and articulating laparo-
scopic instruments. The laparoscopic simulator was
placed at a suitable height and position to comfortably
perform all three tasks. To ensure the same conditions
for all participants in the study, the position of the tasks
inside the box trainer, the configuration of the input
ports for conventional and single-port laparoscopy,
and the position of the camera were standardized for
each of them. During each day of the training process,
all participants performed a minimum of three repeti-
tions for each task, and no maximum limit of daily
repetitions was imposed on them during the study.

Assessment of the psychomotor skills
In this study, the psychomotor MIS skills of all par-

ticipants were evaluated before and after their 12-day
assigned training program, using the box trainer in
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Figure 3. Study protocol design. CLS+SI: conventional laparoscopic surgery configuration with straight instruments. LESS+SI: laparoendoscopic
single-site configuration with straight instruments. LESS+AI: laparoendoscopic single-site configuration with articulating instruments.

LESS surgery setting, (i.e., crossing the articulating articulating laparoscopic instruments were analyzed
laparoscopic instruments and performing the three using 12 MAPs (Table 1)*%. These MAPs were cal-
laparoscopic tasks). The recorded motion data of the ~culated from the position [x(t),y (t),z(t)}_s] of the
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Table 1. Selection of MAPs for assessing the LESS performance

Metrics Definition Equation

Time (T) The total time T
required to perform the task. (seg)

Bimanual dexterity (BD)  The correlation between the velocities of

N _ —
both instruments during the task. (-) Zn:1(v,ef,(n) - v,eﬁ)(v,,gm(n) - v,,-g[h)
N _ 2 N _ 2
\/ Z n:1(vleft(’7) ~Viett) Zn:1(vright(”) - Vr/gm)
Path length (PL) Total path followed by the tip of the > > >
instrument while performing the task. (m) IT ax + a + gz dt
=0\\ at at at

Depth perception (DP) Total distance traveled by the instrument > 5
long its axis. (m) T lay az
along ‘ J. — | +|—| dt
t=o0 |\ at at

Motion smoothness (MS)  Abrupt changes in acceleration result in
jerky movements of the instrument. (m/s®)

2 2 2
75 J'T a3x a3y a3z
— | || | —F at
2.p2 Ji=0|| at® atd dtd

Average velocity (V) Rate of change of the position of the . > 5 >
instrument. (mm/s) l.[ ax )L () (2] 4
T Ji—o\\ at at at
Average acceleration (A)  Rate of change of the velocity of the 2 5 5
instrument. (mm/s?) 107 | ?x d?y d°z
- J. — | +|—=| +|—=| dt
T Ji=o\| at? dt® at?
Idle time (IT) Percentage of time where the instrument 7 P > 5
. . o, j
was considered still. (%) u yo 1 ax . ay . az dt <5
T TJi—o\\ dt dt dt

Economy of area (EOA)  Relation between the maximum surface v i 1Y Vi
area covered by the instrument and the \/[ ax (x) = Min(x) ] [Max(y ) - Min(y)]
total path. (-) PL

T T T
Zz:o‘x"‘g + Zrzo‘y"z + 21:0‘2/“2

[ Max (x) - Min(x)]-[ Max(y)-Min(y)]-[ Max(z) - Min(z) |

Economy of volume (EOV) Relation between the maximum volume 5 - - -
covered by the instrument and the total \/[/\/Iax(x) - M’”(X)} : [Max(y) - I\/I/n(y)} [Max(z) - Min(z)]

path. (-) PL
Energy of area (EA) Energy inverted by the instrument over the T 5 T 5
surface area covered. (J/cm?) Z |X,'| + Z |Y/|
=0 =0

[Max (x)- Min(x)} [Max(y)-Min(y)]

Energy of volume (EV) Energy is inverted by the instrument over

the volume covered. (J/cm?) z:_o|x,-|2 + Z:_O|y,-|2 + Z:_O|z,-|2
[Max(x) - M/n(x)} . [I\/Iax(y) - M/n(y)} ~[Max(z) - Min(z)}
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surgical instruments recorded by the video-based
tracking system installed in the simulator and computed
in MATLAB Release 2020b (MathWorks, Natick, MA).

Statistical analysis

The MAPs’ results were statistically analyzed using
SPSS version 20.0 software for Windows (SPSS Inc.,
Chicago, IL, USA). Non-parametric tests were per-
formed to analyze the data derived from the MAPs.
To verify that the three groups confirmed the same
level of psychomotor MIS skills at the beginning of the
study, the Kruskal-Wallis and Mann-Whitney tests
were used to find statistically significant differences in
the initial performance between the three groups and
for each pair of groups, respectively. Likewise, the
Mann-Whitney test was performed to identify statisti-
cally significant differences between the initial and
final performance of each of the three groups. In addi-
tion, the Kruskal-Wallis test was used to compare the
performance between the three groups, and, where
statistically significant differences were found, the
Mann-Whitney test was used for pairwise compari-
sons of groups. In all cases, a value of p < 0.05 was
considered statistically significant.

Results

A total of 27 participants completed the training dur-
ing the study. Three participants, two in Group-A and
one in Group-C, were unable to complete their
assigned training due to conflicts with their schedules.
The performance results of the 27 participants before
and after specific training are presented in table 2. All
MAPs, apart from time and bimanual dexterity, are
presented separately for both the right and left hand.

Statistical analysis of the initial performance of the
three groups did not show statistically significant dif-
ferences in MAPs, confirming that they had a similar
level of psychomotor MIS skills for the three laparo-
scopic tasks before starting their specific training in
this study.

In general, all groups obtained statistically signifi-
cant differences in their pre- and post-training in most
of the MAPs analyzed for the three laparoscopic
tasks. Group-B was the one that showed statistically
significant improvement in performance for a higher
number of MAPs after their assigned training, except
for the PT task, in which it presented the same num-
ber of MAPs as Group-C. Furthermore, Group-B
showed improvements in all their MAPs, except for

bimanual dexterity, for the PT and L tasks. In addition,
this group was the only one to achieve an improve-
ment in idle time and energy invested in the working
area and volume for both hands in all tasks. In the
cutting task, none of the three groups showed signifi-
cant changes in velocity and acceleration during the
use of the articulated laparoscopic instruments. On
the other hand, Group-A significantly improved biman-
ual dexterity in all three laparoscopic tasks. However,
this group tended to hold both laparoscopic instru-
ments longer in an idle state.

Concerning the PT task, after training, Group-C
reduced the distance traveled by the instrument on
the dominant hand and improved depth perception, the
economy of the area, and energy invested in the vol-
ume of work by the non-dominant hand instrument with
respect to Group-B. Group-C significantly reduced the
energy invested in the working area by the instrument
of the non-dominant hand with respect to the rest of
the study groups. Regarding the L task, Group-C
improved the motion smoothness in the use of the
instrument handled by the dominant hand and
increased the speed of movements and their accel-
eration with respect to Group-A. Similarly, for the
instrument on the non-dominant hand, depth percep-
tion was improved. In the case of the cutting task,
Group-C improved its bimanual dexterity. However, no
significant differences were shown between study
groups for the parameters evaluated for both the right
and left hands.

Discussion

LESS surgery is considered an evolution from CLS
due to the cosmetic advantages it presents?'. How-
ever, this surgical approach involves important new
technical challenges for the surgeon, different from
those in CLS. The purpose of this study was to com-
pare the acquisition of surgical skills for LESS surgery
through three training modalities using straight and
articulating instruments. We also evaluated trainees’
performance and skill transfer in this single-access
surgical technique using MAPs on a laparoscopic box
trainer simulator with a video-based motion tracking
system.

In the study, all three training groups showed
improvement in their surgical performance using the
LESS setting (Table 2). In particular, Group-C obtained
the best results in their LESS performance after the
12-day training, reflecting an overall improvement in
MAPs, with respect to the other groups for all three
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Table 2. Results of the assessment Pre- versus Post-training in LESS configuration for the three laparoscopic tasks. For each MAPs,

p-values are given

MAPs Peg transfer Labyrinth Circular cutting
A B Cc A B Cc A B Cc
Time (s) 0.002 0.000 0.000 0.001 0.000 0.000 0.001 0.000 0.000
Bimanual Dexterity (-) 0.002 0.218 0.051 0.015 0.853 0.258 0.021 0.579 0.006
Right hand
Path Length (cm) 0.007 0.000 0.008" 0.007 0.005 0.003 0.003 0.000 0.001
Depth Perception (cm) 0.007 0.000 0.006 0.015 0.007 0.001 0.002 0.000 0.002
Motion Smoothness (cm/s®) 0.002 0.000 0.000 0.000 0.000 0.000¢ 0.003 0.000 0.000
Velocity (mm/s) 0.005 0.000 0.000 0.083 0.000 0.011* 0.798 0.218 0.050
Acceleration (mm/s?) 0.007 0.000 0.000 0.130 0.000 0.040¢ 0.328 0.247 0.063
Idle time (%) 0.021 0.000 0.002 0.234 0.001 0.051 0.328 0.035 0.113
EOA(-) 0.005 0.000 0.003 0.010 0.002 0.006 0.003 0.000 0.002
EQV (-) 0.005 0.000 0.0041 0.005 0.002 0.002 0.003 0.000 0.002
Energy in the Area (J/cm?) 0.002 0.001 0.000 0.021 0.019 0.031 0.130 0.011 0.113
Energy in the Volume (J/cm?®) 0.002 0.019 0.001 0.105 0.000 0.222 0.195 0.035 0.063
Left hand
Path Length (cm) 0.003 0.000 0.004 0.001 0.001 0.008 0.003 0.000 0.000
Depth Perception (cm) 0.003 0.001 0.0041 0.003 0.001 0.014+ 0.007 0.001 0.000
Motion Smoothness (cm/s®) 0.002 0.000 0.000 0.000 0.000 0.000 0.001 0.000 0.001
Velocity (mm/s) 0.049 0.000 0.000¢ 0.007 0.001 0.008 0.442 0.912 0.436
Acceleration (mm/s?) 0.028 0.000 0.000 0.065 0.001 0.024 0.382 0.971 0.340
Idle time (%) 0.105 0.003 0.000 0.130 0.007 0.004 0.234 0.579 0.258
EOA (-) 0.002 0.001 0.0017 0.002 0.000 0.011 0.007 0.000 0.000
EOV (-) 0.002 0.000 0.000° 0.001 0.001 0.014 0.001 0.000 0.000
Energy in the Area (J/cm?) 0.038 0.000 0.002+ 0.005 0.003 0.063 0.574 0.001 0.931
Energy in the Volume (J/cm?®) 0.105 0.000 0.0041 0.007 0.004 0.063 0.798 0.029 0.730

Mann-Whitney U-test, significant differences at the p < 0.05 level are indicated in bold. Significant differences in final performance between groups B and C are marked as *, and

between groups A and C are marked as *.

training tasks. These results confirm our initial hypoth-
esis that this training focused solely on the single-port
surgery approach with articulating instruments
improves the acquisition and quality of LESS skills,
achieving a decrease in the scores of all the MAPs
analyzed. We believe that this is because the partici-
pants of this group quickly learned to master the LESS
technique, as well as the coordination of movement
and spatial orientation of the articulated instruments,
(which makes this surgical technique more complex),
and to correct the mistakes they made as the training
progressed.

Group-A presented improvement in the ability to
control both instruments in a coordinated fashion,
being the only group to achieve statistically significant
differences in the bimanual dexterity parameter for the
three laparoscopic tasks performed. This interesting
result could be due to this group had the opportunity
to train with all instrument configurations (straight and
articulating) and with all types of surgical approaches
(standard ports and single-port), which most likely
contributed greatly to improving the spatial orientation

and movement coordination in the use of the surgical
instruments with both hands. This finding suggests that
Group-A learns quickly to master the skills and compe-
tencies required for the surgical modality in shift, such as
conventional laparoscopy or single-port surgery. How-
ever, further studies are needed to explain this hypothesis.
Group-B showed improvement in their performance,
obtaining statistically significant differences in most of
the MAPs analyzed for the three laparoscopic tasks.
However, this group did not show improvement in the
coordinated control of both instruments, as measured by
the bimanual dexterity parameter. We believe that these
results are due to participants having started their
assigned training with straight instruments and a single-
port approach, which greatly limited the spatial orienta-
tion and freedom of maneuvering in the handling of the
instruments at the beginning of their training, which
they had to correct later with the change to articulating
instruments.

Comparing the final proficiency between the three
groups, we found a few significant differences (Table 2).
In the transfer task, 6 MAPs presented significant
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differences between groups B and C, between groups A
and C only two MAPs presented significant differences,
and no significant differences were found between
groups A and B. For the L task, four MAPs presented
significant differences between groups A and C, mean-
while, no differences were found between groups B and
C or A and B. Finally, in the cutting task, no significant
differences were found in the final performance between
any of the three groups. These results indicate us that
the three groups’ final proficiency significantly increased
compared to their initial proficiency, as demonstrated by
the improvement of most MAPs between the individual
measures pre- and post-training, showing the effective-
ness of the training schedules.

Overall, results showed that switching from straight
instruments to articulating instruments had little influ-
ence on participants’ skills training; however, the change
of surgical configuration, from conventional laparoscopy
to LESS setup, did prove to be a challenge in the pro-
cess of acquiring LESS skills and competence of the
participants. We believe that this finding was due to the
ergonomic differences that exist between both surgical
configurations, as LESS technique spatial location of
instruments within the abdominal cavity is more com-
plex, which does not allow for completely transfer the
skills acquired in the traditional surgical technique and
vice versa. However, more studies will be done to con-
firm this hypothesis.

Regarding the configuration of instruments for the
acquisition of surgical skills, a previous study evalu-
ated the relative technical difficulty and performance
of articulating and curved instruments, combined or
not with conventional laparoscopic tools, during the
performance of two basic simulator tasks for LESS
surgery?22, This study showed a significant improve-
ment in the quality of surgical performance and execu-
tion time in basic simulator coordination tasks after
LESS training using a combination of articulating and
conventional straight instruments compared to both
articulating instruments. The EAES consensus state-
ment on single-incision endoscopic surgery also rec-
ommended the use of a combination of one straight
and one articulating/curved instrument during the
learning curve of LESS surgery. Therefore, as a fur-
ther study, it would be worthwhile to comprehensively
analyze the effect of LESS surgery training on the use
of articulating instruments in comparison with the
combination of articulating and flexible instruments,
including more advanced tasks such as intracorporeal
suturing. As we have observed with Group-A of the
present study, the inclusion in the LESS surgery

training program of conventional laparoscopic training
does not seem to present a significant improvement
in surgical skills, except in bimanual dexterity. Other
studies have also shown that previous experience in
laparoscopic surgery does not lead to a significant
improvement in the quality of surgical performance after
training in LESS surgery?..

Our study had some limitations, such as the use of
only one type of access port for LESS surgery. For
this investigation, we chose the Medtronic SILS™ sin-
gle port due to its ease of adaptation to the laparo-
scopic box trainer and the video-based motion tracking
system employed in this study. Although we believe
that this decision did not generate a significant impact
on surgical performance or alter the learning curve of
the participants, in future work we will study the use
of other commercial devices (e.g., XCone and Gel-
Point) and their combination with different types of
instruments for LESS surgery (straight and articulat-
ing). Another limitation of our study is found in the
post-training evaluation of the three groups, where
LESS surgery configuration and articulating instru-
ments were used to evaluate the skills and technical
competence of the participants at the end of the study.
We believe that this method could put Group-C at an
advantage because they had the opportunity to prac-
tice in this surgical configuration for longer, obtaining
better results in the post-training evaluation. In future
work, we will evaluate the acquisition of laparoscopic
MIS skills by combining in the final evaluation the two
surgical configurations (conventional laparoscopy and
LESS surgery) with both types of instruments (straight
and articulating) and different training tasks in all study
groups to assess the level and quality achieved of
these skills learned through their type of assigned train-
ing. We will also study the introduction of a specialized
training program for LESS surgery in the training cur-
riculum of surgical residents and its impact on conven-
tional laparoscopic surgical skills. Another important
aspect to investigate will be possible improvements in
the design of instruments for LESS surgery that improve
surgical performance and surgeon ergonomics, as well
as the creation of specific tasks that help in the acquisi-
tion of surgical skills and abilities in LESS surgery.

Further research is still required in aspects concern-
ing the quality and structure of training. In this sense,
this study did not include outcome measures of the
task but rather relied on motion analysis of laparo-
scopic instruments, which has been linked to surgical
skills?528, Furthermore, future studies should consider
aspects related to skill retention to design and structure
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training programs; in this sense, several studies have
shown that spacing of the training can increase its
effectiveness on skills’ acquisition and retention?. In
our study, the intensity of training was equal for all
three groups and massed in 12 days. Future studies
will be planned considering different temporal spans for
training and measuring skill retention at different
moments after completing the program.

Conclusions

The study demonstrated that dedicated training in LESS
surgery settings with articulating laparoscopic instruments
improves the quality of skills and the performance of the
surgeons, reflected in an overall improvement in MAPs.
Training with different surgical configurations, conventional
laparoscopy, and single-port surgery, improves the ability
to control both instruments in a coordinated manner, par-
ticularly the surgeons’ bimanual dexterity. Prolonged use
of articulating laparoscopic instruments in this LESS sur-
gery setting demonstrated a more efficient learning curve,
with rapid adaptation to the reduced working space, result-
ing in a similar and smooth performance for all three train-
ing tasks. Overall, the results of this study suggest that
structured laparoscopic skills training in LESS surgery
should be included in existing surgical residency curricula
to enhance the education of residents in conventional and
LESS surgery. This training program would improve their
skills in instrument handling and triangulation, hand-eye
coordination, and a two-dimensional view of the operative
field.
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Erector spinae plane block as a rescue therapy in following
cholecystectomy: a historical cohort study

Bloqueo del plano erector espinal como terapia de rescate tras colecistectomia: un
estudio de cohorte historica
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'Department of Anesthesiology, Basaksehir Cam and Sakura City Hospital, University of Health Sciences; ?Department of Anesthesiology, Istanbul
Faculty of Medicine, University of Istanbul. Istanbul, Turkey

Abstract

Objective: The aim of this study is to evaluate the effect of erector spinae plane block (ESPB) as a rescue therapy in the re-
covery room. Materials and methods: This single-center historical cohort study included patients who received either ESPB or
intravenous meperidine for pain management in the recovery room. Patients' numeric rating scale (NRS) scores and opoid
consumptions were evaluated. Results: One hundred and eight patients were included in the statistical analysis. Sixty-two (57%)
patients received ESPB postoperatively (nESPB) and 46 (43%) patients were managed with IV meperidine boluses only (V).
The cumulative meperidine doses administered were 0 (0-40) and 30 (10-80) mg for the pESPB and IV groups, respectively
(p < 0.001). NRS scores of group pESPB were significantly lower than those of Group IV on T30 and T60. Conclusion: ESPB
reduces the frequency of opioid administration and the amount of opioids administered in the early post-operative period. When
post-operative rescue therapy is required, it should be considered before opioids.

Keywords: Laparoscopic cholecystectomy. Acute post-operative pain. Regional anesthesia.
Resumen

Obijetivo: Evaluar el efecto del bloqueo del plano erector espinal (ESPB) como terapia de rescate en la sala de recuperacion.
Método: Este estudio de cohortes histdrico de un solo centro incluyd a pacientes que recibieron ESPB o meperidina intrave-
nosa para el tratamiento del dolor en la sala de recuperacion. Se evaluaron las puntuaciones de la escala de calificacion
numeérica (NRS) de los pacientes y los consumos de opidceos. Resultados: En el andlisis estadistico se incluyeron 108 pa-
cientes. Recibieron ESPB 62 (57%) pacientes y los otros 46 (43%) fueron manejados solo con bolos de meperidina intrave-
nosa. Las dosis acumuladas de meperidina administradas fueron 0 (0-40) y 30 (10-80) mg para los grupos de ESPB y de
meperidina sola, respectivamente (p < 0.001). Las puntuaciones de dolor del grupo ESPB fueron significativamente mds bajas
que las del grupo de meperidina sola en T30 y T60. Conclusiones: EI ESPB reduce la frecuencia de administracion de
opidceos y la cantidad de estos administrada en el posoperatorio temprano. Cuando se requiera terapia de rescate posope-
ratoria, se debe considerar antes que los opidceos.

Palabras clave: Colecistectomia laparoscdpica. Dolor posoperatorio agudo. Anestesia regional.
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|ntroduction

Laparoscopic cholecystectomy, one of the most
commonly performed abdominal surgeries, is a gold
standard therapy for the surgical treatment of benign
biliary diseases. It has many advantages over open
surgery including less surgical trauma and bleeding,
better cosmetic results, early discharge from hospital,
and reduced post-operative pain. Nonetheless, some
patients may be suffered from moderate or even
severe post-operative pain, and it may cause negative
consequences such as prolonged hospital stay, so
this requires well-planned analgesia management.
The pain in this patient group consists of the following
components: somatic pain on surgical port entries,
visceral pain on the gallbladder resection area, and
shoulder tip pain caused by peritoneal carbon dioxide
exposure and peritoneal distension'. Multimodal anal-
gesia is a mainstay strategy as it provides a synergis-
tic analgesic effect using different analgesics together.
Therefore, this strategy reduces the total doses of
opioid and non-opioid analgesic agents used and pro-
tects patients from their side effects?®. There is even
a suggestion that opioids should not be routinely
included in analgesia protocols after laparoscopic
cholecystectomy and should be used only for rescue
therapy*. As clinical experience in the use of truncal
blocks increases, the frequency of their use in post-
operative analgesia management also increases as a
new part of multimodal analgesia with the potential to
reduce post-operative pain and opioid consumption.

Erector spinae plane block (ESPB) was first pre-
sented in 2016 as the treatment of neuropathic pain in
a case series, and gained popularity very quickly due
to its safety applicability, and effect on both the visceral
and parietal component of pain by providing paraverte-
bral, transforaminal, and epidural spreads®. Pre-opera-
tive application of ESPB has taken its place as a part
of multimodal analgesia in laparoscopic cholecystec-
tomy cases over time and has been shown to reduce
post-operative pain scores and opioid consumption and
to improve quality of recovery scores”°. However,
there is no data regarding the use of ESPB in the post-
operative period as a rescue therapy.

The aim of this study is to evaluate the effect of ESP
block as a rescue therapy retrospectively in terms of
opioid consumption and numeric rating scale (NRS)
scores in patients underwent laparoscopic cholecys-
tectomy and needed additional analgesics in the
recovery room.

Methodology
Study design and patient selection

This study was designed as a single-center histori-
cal cohort study of consecutive patients who needed
intervention for pain management in the post-opera-
tive anesthesia care unit (PACU) following elective lap-
aroscopic cholecystectomy between February 2022 and
May 2022. Ethical approval was obtained from the Clini-
cal Research Ethics Committee of Istanbul Basaksehir
Cam and Sakura City Hospital, Turkey (2021.11.254)
on November 24, 2021. The study was registered in
clinical trials with the number NCT05706233. Written
informed consent was waived due to the retrospective
design of the study. Patients with the following condi-
tions were excluded: ASA score > 2, age > 65, surgery
following biliary pancreatitis, use of any regional tech-
nique preoperatively or intraoperatively, violation of the
standard analgesia protocol for any reason, duration of
surgery > 90 min or < 45 min.

Anesthesia management

A standardized perioperative care management pro-
tocol is applied for all laparoscopic cholecystectomy
procedures in our department. Briefly, all patients are
informed about ESPB and offered its application pre-
operatively. Patients who refuse pre-operative ESPB
are also informed regarding the post-operative anal-
gesic alternatives which are ESPB or meperidine, if
needed. Following the premedication with 2 mg mid-
azolam intravenously, patients are transferred to the
operating room. Anesthesia is induced with 2 mcg/kg
fentanyl, 2 mg/kg propofol, and 0.6 mg/kg rocuronium
following the standard monetization. Anesthesia is
maintained with sevoflurane (1-2%, 1 minimum alveo-
lar concentration), remifentanil (0.05-0.2 mcg/kg/min)
infusion and oxygen/air mixture (50%/50%), and remi-
fentanil (0.05-0.3 mcg/kg/min) infusion to keep the
heart rate and blood pressure within 20% of baseline.
Isotonic saline solution (4 mL/kg/h) with 50 mg/kg
magnesium sulfate is infused during the perioperative
period. Patients receive 20 mg tenoxicam, 0.1 mg/kg
dexamethasone, 1 g paracetamol, and 1.5 mg/kg tra-
madol intraoperatively for analgesia. After the surgery,
2 mg/kg sugammadex is used for the reversal of neu-
romuscular blockade and tracheal extubation occurs
when adequate muscle strength is established. All
patients are followed up for 60 min in the PACU.
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Patients underwent laparoscopic
cholecystectomy
(n=318)

v
Patients needed intervention for pain
management
(n=192)

Excluded patients (n = 84)

*ASA> 2 (14)

* Violation of standard protocol (17)

« Surgery under epidural anesthesia (2)
* Preoperative ESPB applied (18)

v

Patients entered statistical analysis
(n=108)

» Missing data (13)
« Surgery duration > 90 min or <45min (8)
* Age > 65 (12)

Figure 1. Flow chart. Eighty-four patients were excluded in line with the exclusion criteria and 108 patients were included in the statistical

analysis.

Post-operative pain management

As part of the standardized perioperative care in our
clinic, the pain management is routinely carried out as
follows: Patients with a NRS score of > 3 receives either
an IV meperidine bolus dose or ESPB in line with their
selections. Following the initial intervention, patients are
evaluated every 5 min in terms of their NRS scores until
sufficient pain relief is secured (defined as NRS score of
< 4). If the NRS score is not reduced by at least 20%
when compared to the prior one, additional meperidine
bolus is applied. All meperidine boluses are dosed in line
with the pain intensity as follows: 10 mg if NRS score
> 3, 20 mg if NRS score > 5, and 30 mg if NRS score
> 8. NRS scores and meperidine boluses applied are
recorded on the PACU follow-up form.

Ultrasound (USG)-guided ESPB

All blocks were performed by an anesthesiologist,
who is in charge of post-operative pain control in the
recovery room and is experienced in the application
of truncal blocks. The patients are placed in the left
lateral recumbent position following the intravenous
administration of 10 mcg of remifentanil. Blocks are
applied using a high-frequency (12-15 MHz) linear
USG transducer (Hitachi Arietta 65 USG device) and
a 22G, 80-mm, peripheral nerve block needle. After
skin disinfection is ensured, the level of the lower end
of the scapula is determined and accepted as T7 level
and the probe is placed longitudinally 2.5-3 cm lateral
to the T8 level. Transverse process and erector spinae

muscle are visualized. The needle is advanced up to
the transverse process at the T8 level with an out-of-
plane approach. After negative aspiration and con-
firming the location with physiological saline, 5 cc 2%
lidocaine and 20 cc 0.5% bupivacaine are injected and
its spread is visualized under USG. The indicated
doses are within the safe dose range for all patients
to be used according to their weight. Blocks are
applied unilaterally (right). The patients are evaluated
every 5 min in terms of their NRS scores until NRS
< 4 is achieved. Additional meperidine doses are
applied when the target NRS is not achieved.

Data collection

Data regarding patients’ sex, age, ASA score, body
mass index, duration of surgery, and pre-operative/
intraoperative use of regional techniques were obtained
from intraoperative follow-up forms. Data regarding
post-operative pain management (patients’ NRS scores,
number of meperidine boluses and cumulative meperi-
dine doses applied, application of ESPB) and whether
the patients had nausea and vomiting were obtained
from PACU follow-up forms. Five time points were
determined for data recording: admission to PACU (T0),
and 5", 15" 30", and 60" min in the PACU (T5, T15,
T30, and T60, respectively).

Statistical analysis

Our primary outcome was to evaluate the effect of
ESPB applied postoperatively on meperidine
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Table 1. Characteristic of patients

Variables ESP (62) 1V (46) p-value
Age 43 £12 44 + 11 0,37
Sex 0.96
Male 24 (39%) 18 (38%)
Female 38 (61%) 30 (62%)
ASA Score 0.66
1 20 (32%) 17 (35%)
2 42 (68%) 31 (65%)
BMI (kg/m?) 26.4+39 263+42 0.85
Duration of Surgery (min) 68 + 14 65+ 14 0.64

Values are expressed as mean + SD, or frequency (percentage). Chi-square and
Student's t-tests were used for the comparison of categorical and continuous variables,
respectively. BMI: body mass index

Table 2. NRS scores in rest at the post-operative time points

Groups TO T5 T15 T30 T60 pintragroup
ESP 8(7-9) 6(5-8) 4(3-5) 3(2-3) 2(1-3) p,< 0.001
v 8(6-9) 6 (5-7) 4(3-6) 3(2-4) 2(2-3) p,< 0.001

p intergroup p: 0.4 p:0.5 p:0.12 p: 0.03p < 0.007

Values are expressed as median (25"-75" percentile). Friedman test and Mann-Whitney
U-test were used for intergroup and intragroup comparisons, respectively. Statistically
significant post hoc analyses: p; statistical significance was observed between all-time
points (p < 0.05).

consumption in PACU. We expected at least a 20 mg
reduction in the cumulative meperidine dose applied.
A sample size of 89 patients was calculated to reveal
this reduction assuming o of 5% (two-tailed) and f§ of
10% using the power analysis program (G-Power, P.S.
version 3.1.2).

Data distribution was evaluated by Shapiro-Wilk test.
Normally distributed data were presented as mean + stan-
dard deviation and compared with Student’s t-test. Non-
normally distributed data were presented as median
(25" percentile-75" percentile) unless stated otherwise.
Categorical data were presented as frequency (percent-
age) and compared with a Chi-square test. NRS scores
and cumulative meperidine consumption were compared
between and within the groups using the Mann-Whitney
U-test and Friedman/Wilcoxon test, respectively.

Results

A total of 318 patients underwent laparoscopic cho-
lecystectomy between February 2022 and May 2022,
and 192 of them had a NRS score > 3 at admission
to the PACU. Eighty-four patients were excluded in

Table 3. Frequencies of analgesic doses at post-operative time
points

Patients received a T0 T15 T30 Total
meperidine dose
ESP nfa  12(19%) 4(6%) 12 (19%)
Y 46 28 (58%)  11(23%) 46 (100%)
p intergroup nfa  p<0.001 p: 0.009 p < 0.001

Values are expressed as frequency (percentage) and compared with the Chi-square test

Table 4. Post-operative analgesic requirements

Use of meperidine TO T15 T30 pintragroup
Cumulative dose
administered (mg)

ESP ESP 0(0-40) 0(0-40) p: 0.06

Y 20 (10-30) 30 (10-60) 30 (10-80) p, < 0.001
p intergroup n/a p <0.001 p<0.001

Values are expressed as median (minimum - maximum). Mann-Whitney U-test was used
for intergroup comparisons. In accordance with the number of paired groups compared,
the Wilcoxon/Friedman test was used for intragroup comparisons. Statistically significant
post hoc analyses: p,; statistical significance was observed between all subgroup
comparisons (p < 0.05)

Numeric Rating Scale

1 1
TO T5 T15 T30 T60
Time

Figure 2. NRS scores over time. Trends of the groups’ NRS scores
over time.

line with the exclusion criteria and 108 patients were
included in the statistical analysis (Fig. 1). The patients
were allocated into two groups: 62 (57%) patients
received ESPB postoperatively (pESPB group) and
46 (43%) patients were managed with IV meperidine
boluses only (IV group). Data regarding the patients’
demographic characteristics, ASA scores, and sur-
gery durations are given in Table 1.

There was no statistically significant difference in
terms of NRS scores between the groups on TO0, T5,
and T15 while the NRS scores of the pESPB group
were significantly lower than those of the IV group on
T30 and T60 (Table 2). Trends of the groups’ NRS scores
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over time were placed in figure 2. In the pESPB group,
12 (19%) patients needed at least one meperidine bolus
while 50 (81%) patients recovered without the need
for any additional meperidine application (Table 3).
Cumulative doses of meperidine used between and
within the groups are shown in Table 4. In the pESPB
group, 58 (94%) patients had a NRS score < 4 on T30
while 35 (77%) patients in the IV group reached this
outcome at the same time point (p = 0.009). There
was no patient with a NRS score > 3 on T60.

Three patients (4.8%) in the pESPB group and
9 (19.5%) patients in the IV group had nausea at T60
(p = 0.02). One patient in the pESPB group and one
patient in the IV group suffered from vomiting during
the follow-up (1.6% and 2.2%, respectively, p = 0.61).

No major complications occurred due to the block
application.

Discussion

The current study shows that in patients undergoing
laparoscopic cholecystectomy, USG-guided unilateral
ESPB reduces both the number of patients requiring
opioid administration and the total dose of opioids
used when applied as rescue therapy in the PACU.
NRS scores are statistically lower in patients who
receive ESPB. Furthermore, ESPB is related to lower
time duration for achieving a NRS score < 4. These
results are in line with recent studies showing that
ESPB application reduces opioid consumption in the
post-operative period”-"". Several meta-analyses have
shown that ESP block reduces the 24-h consumption
of opioids in different surgical settings'™. In a study
conducted in laparoscopic cholecystectomy patients,
Cesur et al." reported a 26% reduction in 24-h mor-
phine consumption due to the unilateral application of
ESP block. However, in these studies, ESP block was
performed preoperatively or after the completion of
surgery but before the termination of general anesthe-
sia. To the best of our knowledge, this is the first study
in which ESP block was applied as a post-operative
rescue therapy.

There is no gold standard for the application level
of the ESP block, as well as for the concentration,
volume, and type of local anesthetics used in patients
undergoing laparoscopic cholecystectomy. ESPB has
been applied successfully from the levels between
T7-T9 in different studies for this patient group”". We
applied ESP at the T8 level and visualized local anes-
thetic spread in the craniocaudal direction in each
patient under USG guidance. There are studies

indicating that the ESP block only shows ipsilateral
efficacy because it does not spread to the paraverte-
bral/epidural spaces.!>® Therefore, it has been per-
formed bilaterally in many studies for laparoscopic
cholecystectomy.”®'27 However, we performed the
ESPB unilaterally to avoid double injection in awake
patients, as it has been shown that ESPB can result
in bilateral sensory blockage with local anesthetic
spread when applied unilaterally®'*'8, We preferred
0.5% as the bupivacaine concentration since there are
studies in the literature showing that the duration of
sensory block is longer when the local anesthetic
concentration is higher'®2, One of the reasons for the
unilateral application of the block was the need to
divide the maximum dose of local anesthetic admin-
istered when the block was applied bilaterally, which
would lead to a decrease in concentration. In this
study, ESPB was used as a rescue therapy in the
post-operative period. Therefore, we needed to initiate
the analgesic effect as quick as possible. In line with
this aim, we chose to use lidocaine along with bupi-
vacaine due to its shorter onset of action?.

Opioids might be insufficient in somatic pain control
and are associated with many post-operative compli-
cations, including nausea and vomiting®?2. Therefore,
it is clear that we need strategies that will relieve
patients of their opioid overload. Compared with the
IV group, the number of patients who suffered from
post-operative nausea was lower in the pESPB group
(p: 0.02 at T60). This difference can be explained by
the lower total opioid consumption in the pESPB
group. There was no significant difference in terms of
post-operative vomiting. These data are consistent
with studies showing that ESP block reduces the inci-
dence of PONV when applied in spinal surgery and
breast surgery®®2,

This study has some limitations. First, the study was
conducted retrospectively with a relatively small sam-
ple size. In the future, multi-center, prospective ran-
domized controlled studies with larger sample sizes
are needed to evaluate any possible advantages and
disadvantages of post-operative ESPB for patients
undergoing laparoscopic cholecystectomy. Second,
the pain follow-up of the patients was performed only
in the recovery room, and long-term results were not
evaluated due to the absence of NRS score documen-
tation in the clinics. Third, ESPB was applied unilater-
ally from the T8 level using both lidocaine and
bupivacaine. Different interventional approaches might
result in different outcomes.
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Conclusion

When ESPB is applied as a post-operative rescue
analgesic technique, the frequency of opioid adminis-
tration and the amount of opioids administered are
both reduced in the early post-operative period. There-
fore, in case ESPB is not performed preoperatively, it
is rational to apply the block postoperatively. This
approach should be considered before opioid admin-
istration in terms of avoiding systemic side effects and
ensuring a faster and stronger analgesic efficacy.
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Effect of stainless-steel wire internal fixation on intracapsular
condylar fracture

Efecto de la fijacion interna de alambre de acero inoxidable en la fractura condilar
intracapsular

Zhiwei Jiang, Yang Li, Yong Liu, Zhonghou Wang, Zhanlong Wang*, and Zhigiang Liu
Department of Oral and Maxillofacial Surgery, The First Affiliated Hospital of Baotou Medical College, Inner Mongolia University of Science and
Technology, Baotou, China

Abstract

Objectives: The aim of the study was to investigate the clinical effect of stainless-steel wire fixation on the early mouth-
opening movement of an intracapsular fracture involving the condylar process. Materials and methods: In this study, patients
who underwent mandibular condylar intracapsular fracture surgery in our hospital from 2012 to 2020 were selected as research
subjects. A total of 44 patients received steel wire internal fixation treatment, 32 patients received titanium plate-and-nail rigid
internal fixation, and 28 patients underwent conservative non-surgical treatment. Results: For the patients in the stainless-steel
wire group, the degree of mouth opening reached normal levels of 3.7 cm approximately 10 days after surgery. The recovery
time for the patients in the titanium plate-and-nail rigid internal-fixation group was 21 days, while the patients in the conserva-
tive treatment group needed 60 days to recover. Conclusion: The treatment of fixation with a stainless-steel wire for intracap-
sular condylar fracture reduced the time taken to perform mouth-opening exercises and improved the recovery rate of patients.

Keywords: Fixation method. Intracapsular condyle fracture. Fixation with stainless-steel wire. Fixation with titanium plate and
titanium nail. Conservative treatment.

Resumen

Objetivo: Explorar el efecto clinico de la fijacion de alambre de acero inoxidable en el movimiento temprano de apertura de
la boca en la fractura interna del condilo. Método: Este estudio selecciond a pacientes que se sometieron a cirugia de fractura
intracapsular de condilo en nuestro hospital de 2012 a 2020 como sujetos de investigacion. Un total de 44 pacientes recibie-
ron tratamiento de fijacion interna de alambre de acero, 32 recibieron placa de titanio y fijacion interna con clavos, y 28
recibieron tratamiento conservador no quirdrgico. Resultados: En los pacientes del grupo de alambre de acero inoxidable,
alrededor de 10 dias después de la cirugia el grado de apertura de la boca alcanzé un valor normal de 3.7 cm. El tiempo de
recuperacion de los pacientes en el grupo de fijacion interna con clavos y placa de titanio fue de 21 dias, mientras que los
pacientes en el grupo de tratamiento conservador tardaron 60 dias en recuperarse. Conclusiones: La fijacion con alambre
de acero inoxidable para el tratamiento de la fractura intracapsular del condilo acorta el tiempo hasta la apertura de la boca
y mejora la tasa de recuperacion de los pacientes.

Palabras clave: Método de fijacion. Fractura interna de la cdpsula del condilo. Fijacion con alambre de acero inoxidable.
Fijacion con placa de titanio y clavos. Tratamiento conservador.
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|ntroduction

Condylar fracture is a common mandible break with
a high incidence, accounting for approximately 30% of
mandibular fractures'. Patients with a condylar fracture
experience pain in the temporomandibular joint, local-
ized tenderness in the jaw area, limited mouth move-
ment, prominent local swelling, and occlusion of the
teeth. Other symptoms of a condylar fracture include
pathological changes of the temporomandibular joint,
osteonecrosis, a skewed lower facial area, and true anky-
losis of the temporomandibular joint®. The clinical treat-
ment of a condylar fracture requires anatomical structural
healing and functional reconstruction. On the one hand,
after surgical treatment or non-surgical conservative
treatment, the condylar fracture site heals anatomically
at the temporomandibular joint. Conversely, the disloca-
tion of the two fractured ends of the condylar break
relocates due to the action of the lateral pterygoid mus-
cle, necessitating local structural function reconstruc-
tion®”. Hlawitschka and Eckelt® divided intracondylar
cyst fractures into the following three types: Type A: a
condylar cyst fracture with no displacement, where the
height of the ascending ramus of the mandible remains
unchanged. Type B: The intracondylar fracture breaks
through the joint capsule, and the height of the ascend-
ing ramus of the mandible decreases. Type M: Com-
minuted fractures in the condyle are associated with
damage to the joint capsule and disc®".

If the correct treatment is not applied following a
condylar fracture, the patient will experience dyskine-
sia related to the opening and closing of the mouth as
well as condylar malunion; furthermore, the growth of
the mandible will be affected’. Due to the complex
anatomical structure of the area near the temporo-
mandibular joint, surgery can easily cause a series of
complications, such as intraoperative bleeding and
postoperative facial paralysis; therefore, most doctors
recommend non-surgical conservative treatment's.
Other oral and maxillofacial surgeons prefer surgical
treatment of intracapsular condylar fractures. During
surgery, the displaced fracture piece is relocated to
its original position by the accurate anatomical reduc-
tion of soft and hard tissue, reliable fixation, and mini-
mal injury. At present, the main fixation methods for
the clinical surgical treatment of intracapsular condy-
lar fracture are lag screws, steel wires, and miniature
titanium plates™®, with different fixation methods hav-
ing their own advantages and disadvantages. As for
the choice between reduction and internal fixation,

there is no research showing which fixation method has
the best effect. In addition, different types of condylar
fractures have different clinical symptoms and treat-
ment plans'. Therefore, the treatment plan should be
determined according to the type of condylar fracture.
Different types of condylar fractures can be treated dif-
ferently. At present, the treatment of intracondylar type-
B fractures remains controversial in both research and
clinical contexts.

This study aimed to compare the effects of two dif-
ferent fixation methods (stainless-steel wire internal
fixation and titanium plate-and-nail rigid internal fixa-
tion) and non-surgical conservative treatment on
Type-B intracapsular condylar fractures of the man-
dible and explore the effects of the two different fixa-
tion methods in the surgical treatment of intracapsular
condylar fractures to provide a reference for the treat-
ment of such injuries.

Materials and methods
Research subjects

Patients with unilateral intracondylar capsular Type-B
fractures who were admitted to the oral and maxillofacial
surgery ward of our hospital between 2012 and 2020
were analysed retrospectively. Of these, 104 patients
met the inclusion criteria of this study, and their com-
plete clinical data were obtained. A total of 44 patients
received steel wire internal fixation treatment, 32 patients
received rigid internal fixation with a titanium plate/tita-
nium nail, and 28 patients undertook conservative non-
surgical treatment. Oral mandibular computed tomography
images or curved mandibular tomography images were
obtained for all the participants with intracapsular con-
dylar fractures before surgery to identify the location of
the fracture and the subsequent displacement resulting
from the break. This study was conducted in accor-
dance with the principles of the Declaration of Helsinki
and approved by the ethics committee of our hospital.
All participants signed an informed consent form for
inclusion in the study.

Inclusion and exclusion criteria

The inclusion criteria were as follows: (1) Patients
who were diagnosed with an intracapsular condylar
fracture, (2) patients who had stable vital signs without
other surgical contraindications, (3) patients who were
older than 18 years, and (4) patients with complete
medical records and available relevant imaging data.



The exclusion criteria were as follows: (1) patients with
severe heart, liver, or kidney dysfunction, (2) patients
with an advanced malignant tumor, (3) patients with
incomplete data, and (4) patients with other surgical or
non-surgical treatment failures before admission.

Treatment protocols
STEEL WIRE INTERNAL FIXATION

The procedure for intracapsular condylar fracture
with stainless-steel wire fixation was as follows. The
skin was incised along the fracture site, the subcuta-
neous tissue was separated, and the joint capsule
was exposed. The exposure range of the surgical field
was up to the zygomatic temporal process and down
to the sigmoid notch. The fracture fragment was
looked for intraoperatively, and the reduction was
accompanied by a repair of the joint disc. Holes were
drilled with a high-speed power handpiece at two bro-
ken end-to-end marks and fixed with a 0.2-cm stain-
less-steel wire. The teeth were examined to be in
good apposition and were sutured in layers, and drain-
age was maintained for 24-48h after surgery.

TITANIUM PLATE-AND-NAIL INTERNAL FIXATION

The procedure for the titanium plate-and-nail rigid
internal fixation for the treatment of intracapsular con-
dylar fractures was as follows. An incision in the skin
and subcutaneous tissue was made at the fracture site.
The condylar tissue structure was anatomically sepa-
rated, and on reaching the outside of the condylar joint
capsule, the adhesion of the joint disc and the ends of
the fracture were peeled. The ends of the intracapsular
condylar fracture were fixed using small or miniature
titanium plates (0.2 mm) and nails (6, 8, and 10 mm).
After surgery, it was important to suture the tear or the
joint disc that had been cut during the operation.

CONSERVATIVE NON-SURGICAL TREATMENT

The conservative non-surgical treatment of intra-
capsular fractures was as follows: rather than using
the open reduction method, local anti-inflammatory
and detumescence drugs were applied to the fracture.
The maxillary and mandibular teeth were tractioned
and fixed using circular rubber wire to maintain the
occlusion function and stabilize the mandible. The
typical traction time was 2-3 weeks. At the end of the

Z. Jiang et al. Fracture with wire internal fixation

elastic intermaxillary traction period, the patient was
guided to perform mouth-opening exercises.

Early postoperative mouth-opening
exercise

The mouth-opening exercise procedure was as fol-
lows: mandibular opening and closing training began
on day 4 after surgery for an intracapsular condylar
fracture using the stainless-steel wire internal-fixation
method. Mouth-opening training was performed using
a mouth-opening device from day 4 until day 7 after
surgery. Five to seven days after mouth-opening train-
ing, the extent of mouth opening and the occlusion
function of all patients were examined. A curved man-
dibular tomogram was obtained after surgery to deter-
mine the fixation of the condylar structure for the
intracapsular condylar fracture and determine whether
the mandibular ascending height was normal.

Observational indicators

The main observational indicators included condylar
function, the degree of mouth opening and the time
required to reach the mouth-opening exercise standard.

The secondary outcome indicator included post-
operative complications. For the observation of compli-
cation indicators, the presence of infection and facial
paralysis was observed within 1 week after surgery,
and the presence of occlusal relationship disorder, joint
popping, joint pressure pain, and joint ankylosis com-
plications were examined 6 months after surgery.

Statistical analysis

We used the SPSS Statistics 20.0 (IBM, Chicago,
USA) software program for the statistical analysis. The
continuous variables of a normal distribution were
expressed as mean =+ standard deviations, the continu-
ous variables of a non-normal distribution were
expressed as medians (interquartile range), and the
categorical variables were expressed as frequencies
(percentage). For multiple comparisons, each value
was compared using a one-way analysis of variance
following Dunnett’s test when each datum conformed
to a normal distribution; non-normally distributed con-
tinuous data were compared using non-parametric
tests. Count data were tested using the Chi-squared
test or Fisher's exact test. A value of p < 0.05 was
considered statistically significant.
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Table 1. Information of all patients in the groups of Stainless steel-wire internal fixation, titanium-plate and nail rigid internal fixation,

and conservative treatment

Index Stainless steel-wire internal Titanium plate and nail rigid Conservative non-surgical p-value
fixation group (n = 44) internal fixation group (n = 32) treatment group (n = 28)
Type of fracture 0.052
Intracapsular condyle 14 14 14
fractures (left)
Intracapsular condyle 18 18 14
fractures (right)
Intracapsular condyle 12 0 0
fractures (bilateral)
Gender 0.700
Male 30 18 16
Female 14 14 12
Age 19-58 22-45 11-36
Average age 318 29.7 22.6 0.447

Results

General characteristics

The characteristics of the study participants are
listed in table 1. There were 44 patients in the stain-
less-steel wire internal-fixation group, 32 patients in
the titanium plate-and-nail rigid internal-fixation group
and 28 patients in the conservative non-surgical treat-
ment group.

In the stainless-steel wire internal-fixation group,
there were 44 cases of intracapsular condylar frac-
tures, of which 32 were unilateral fractures, and 12
were bilateral fractures. Among the 32 patients with
unilateral intracapsular condylar fractures, 14 had left
intracapsular fractures, and 18 had right intracapsular
fractures. The patients ranged in age from 19 to
58 years, with an average age of 31.8 years.

In the intracapsular condylar fracture with a titanium
plate-and-nail treatment group, 32 patients had a uni-
lateral intracapsular condylar fracture. Among them,
18 were male, and 14 were female; there were
14 cases of a fracture in the left condylar sac and
18 cases of a fracture in the right condylar sac. The
age of the patients ranged from 22 to 45 years, with
an average age of 29.7 years.

In the non-surgical conservative treatment group, all
28 patients had a unilateral intracondylar fracture; 14
were on the left, and 14 were on the right side of the
temporomandibular joint. Among these 28 patients, 16
were male, and 12 were female; their ages ranged between
11 and 36 years, with a mean age of 22.6 years.

Comparison of the degree of mouth
opening between different groups

The degree of mouth opening of the patients is
shown in table 2. The results reveal that the degree
of mouth opening for the patients treated with stain-
less-steel wire fixation reached 3.7 cm, which is the
normal extent, after only 10 days after surgery, while
the titanium plate-and-nail fixation group required
21 days to achieve the same result. The conservative
treatment group required the longest time, with
patients needing 60 days to recover. The best post-
operative bone reconstruction results of the condylar
fractures were in the stainless-steel wire internal-fix-
ation group compared with the other two treatment
methods.

Comparison of recovery at 8 months after
surgery between different groups

Of the patients, 90.9% (40/44) were healed within
8 months after surgery in the stainless-steel wire fixa-
tion group. A total of 62.5% (20/32) of patients in the
titanium plate-and-nail group and 50.0% (14/28) of
patients in the conservative treatment group were
healed within 8 months after surgery. The stainless-
steel wire internal-fixation group had a much higher
cure rate than the other two groups (p = 0.016)
(Table 3). The incidence rate of temporomandibular
joint ankyloses was 0% after surgery for all three treat-
ment methods.
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Table 2. Comparison of the effectiveness of three groups

Number of days
after the clinical

Extent of mouth opening
(mm) for stainless steel

Extent of mouth opening (mm)
for titanium plate and nail rigid

Extent of mouth opening
(mm) for conservative

treatment wire internal fixation internal fixation non-surgical treatment
3 1512212 0 0

7 25.32 £ 1.98 15.62 + 0.54 0

10 35.52 +1.76 21.16 £ 0.84 0

14 3762+ 172 25.52 + 0.54 15.06 + 0.50

21 37.58£2.08 37.55+£048 32.74+0.26

30 37.08+ 178 36.85+0.64 36.32+0.24

60 3742 +£192 37.22+£196 37.02+£0.22

Table 3. Comparison of recovery at 8 months after operation between different groups

Index Stainless steel-wire internal  Titanium plate and nail rigid = Conservative non-surgical  p-value
fixation group (n = 44) internal fixation group (n =32) treatment group (n = 28)
Number of healing cases (n [%]) 40 (90.9%) 20 (62.5%) 14 (50.0%) 0.016

Comparison of mouth-opening degree and
lateral mandibular shift at 30 days after
treatment

After 30 days of treatment with the three methods,
the measurement results for the degree of mouth
opening and the lateral mandibular shift during mouth
opening in the stainless-steel wire internal-fixation
group were 37.08 + 1.78 mm and 7.04 = 1.08 mm,
respectively. In the titanium plate-and-nail rigid inter-
nal-fixation group, the extent of mouth opening was
36.85 + 0.64 mm, and the lateral mandibular shift was
6.76 + 0.32 mm. In the conservative treatment group,
the extent of mouth opening was 36.32 + 0.24 mm,
and the lateral mandibular shift was 6.27 + 0.32 mm.
These details are listed in table 4.

Comparison of the incidence of post-
operative complications

In this study, two cases in each of the stainless-steel
wire internal-fixation group and the titanium plate-and-
nail rigid internal-fixation group developed infections,
eight cases in the stainless-steel wire internal-fixation
group had joint popping, 10 cases in the titanium plate-
and-nail rigid internal-fixation group had joint popping,
and six cases in the conservative non-surgical

treatment group had joint popping. Two cases of facial
palsy were observed in each of the three groups. There
was no statistically significant difference in the inci-
dence of postoperative infection, joint popping, joint
tenderness and facial palsy among the three groups (p
> 0.05), and no joint ankylosis or disturbed occlusal
relationship occurred in any of the three groups
(Table 5).

Discussion

For the surgical treatment of intracapsular condylar
fractures, based on the condylar and extrapteral mus-
cles in the joint capsule, it is necessary to perform a
surgical reduction of the fracture in the joint capsule
to ensure the stability of the biomechanical function-
ing of the temporomandibular joint'”*. For the surgical
reduction of the ends of the intracapsular fracture,
efforts should be made to minimise damage to the
temporomandibular joint capsule and the mandibular
joint disc during surgery and achieve the safest and
most effective treatment for each patient°.

The results of this study showed that the new stain-
less-steel wire internal-fixation method is an effective
treatment for intercapsular condylar fractures, with
less trauma, earlier recovery of mouth opening and no
temporomandibular joint ankyloses. The performance
of this method exceeded that of the titanium plate-and
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Table 4. Comparison of the mouth opening degree and the lateral mandibular shift during mouth opening at 30 days after the treatments

between different groups

Index Stainless steel wire internal Titanium plate and nail rigid Conservative non-surgical p-value
fixation group (n = 44) internal fixation group (n = 32) treatment group (n = 28)

Extent of mouth opening 37.08 £ 1.78 mm 36.85 + 0.64 mm 36.32 £ 0.24 mm 0.039

Lateral mandibular shift 7.04 £1.08 mm 6.76 £ 0.32 mm 6.27 £ 0.32 mm <0.001

Table 5. Comparison of the incidence of post-operative complications

Stainless steel-wire internal
fixation group (n = 44)

Index

Titanium plate and nail rigid Conservative non-surgical p-value
internal fixation group (n = 32)

treatment group (n = 28)

Infection (n [%]) 2 (4.55%)
Facial paralysis (n [%]) 2 (4.55%)
Occlusal relationship disorder (n [%]) 0
Joint pressure pain 4(9.09%)
Joint ankylosis 0
Joint popping 8(18.18%)

2 (6.25%) 0 0.657

2 (6.25%) 2(7.14%) 0.944
0 0 /

6 (18.75%) 4 (14.29%) 0.686
0 0 /

10 (31.25%) 6 (21.43%) 0.631

nail rigid internal fixation and conservative treatment
methods and is thus a promising candidate for the
treatment of intracapsular condylar fractures. The new
surgical method for the treatment of intracapsular con-
dylar fractures with stainless-steel wire fixation is easy
to perform and reduces surgery time compared with
using titanium plates and nails in rigid internal-fixation
procedures.

However, there is some controversy about the clini-
cal treatment of intracapsular condyle fractures?'.
Some researchers believe that the actual fracture of
an intracapsular condylar break cannot be treated with
surgery and suggest that intracondylar fracture treat-
ment is best applied using non-surgical conservative
treatment, particularly in children?23, However, in
some cases, the non-surgical conservative treatment
of these fractures can result in symptomatic temporo-
mandibular joint ankylosis, such as restricted mouth
opening?. Other researchers believe that surgical
incision reduction should be performed in the early
stages of treatment to prevent the development of
temporomandibular joint stiffness®. In this study, we
also examined the prognosis of the non-surgical con-
servative treatment of intracapsular condylar frac-
tures. We observed a loss in the vertical mandibular
height of the fracture side compared with the healthy
side in patients undergoing conservative treatment,

and a significant bulging deformity was observed on
the affected side of the jaw. A recent study showed
that there are many shortcomings in the non-surgical
conservative treatment of intracapsular condylar frac-
tures®®. The conservative treatment of intracondylar
fractures does not allow precise anatomical reposi-
tioning, and it may cause occlusal disorders, restricted
opening, chronic joint pain, and joint popping®.

The extensor pterygoid muscle is the mouth-opening
muscle. The contraction of one side of the extensor
pterygoid muscle turns the mandible to the opposite
side, and the contraction of the posterior fibers of the
temporalis muscle pulls the mandible backwards?.
Occlusal disturbances and restricted opening, which
are common sequelae of intracondylar capsule frac-
tures, can occur after both surgical and conservative
treatment?. Occlusal disorder after condylar fracture
is caused by the fracture block being pulled forward
medially by the extra-pterygoid muscle and the change
in height of the mandibular ascending branch, which
makes the affected posterior teeth contact early under
the action of the ascending muscle group®®. Moreover,
following trauma, there may be varying degrees of
opening restriction due to muscle spasm, edema and
blood accumulation in the joint.

After 30 days of treatment, the degree of mouth
opening and the lateral shift were examined for all



three treatment methods (titanium plate-and-nail rigid
internal fixation, conservative treatment, and stainless-
steel wire internal fixation). There were no differences
in the average degree of mouth opening and the lateral
shift between the three treatments. This may have
been due to the selection of the treatment methods,
which strictly followed the symptoms of the fractures
in our department. It can be seen that the different
methods had little influence on opening tension.

Surgical treatment is performed with stainless-steel
wire fixation, and the fracture fragment can produce
a micro-movement under the traction of the extensor
pterygoid muscle, stimulating the periosteum to form
a fibrous crust and cartilage crust, thus promoting
fracture healing. The small size of the wire causes
less damage to the articular disc, which has the
unique advantage of fixation in the case of small frac-
ture fragments, and the degree of tightening of the
wire can be controlled during fixation. In practice, the
choice of fixation method sometimes depends on the
actual situation of the patient. For the treatment of
condylar fractures, a treatment plan is determined
according to the location of the condylar fracture, the
vital signs of the patient and the degree of displace-
ment of the ends of the condylar fracture caused by
external force or local muscle traction.

There were several limitations in this study. First, this
trial was not a randomized controlled trial. Second, the
sample size of this study was limited; therefore, larger
trials with more participants should be conducted in
the future. Third, the clinical follow-up time was short.
In the future, we need to collect data on different fixa-
tion methods of intracondylar capsule fractures and
study the clinical treatment effects of different fixation
methods for intracondylar capsule fractures of the
mandible according to the typology of such fractures.
In addition, we need to discuss the choice of fixation
methods for intracondylar capsule fractures, summa-
rize the advantages and disadvantages of different
fixation methods, and provide a reference basis for the
treatment of intracondylar capsule fractures.

Conclusion

The treatment of intracondylar capsule fractures with
stainless-steel wire fixation facilitates improvement in
the degree of opening and promotes patient recovery.
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Utilidad diagnodstica de la escala de Alvarado en adultos
mayores con sospecha de apendicitis aguda
Diagnostic utility of the Alvarado scale in older adults with suspected acute appendicitis

Luis C. Dominguez-Torres* y Neil V. Vega-Pefa
Departamento de Cirugia, Universidad de La Sabana, Chia, Colombia

Resumen

Antecedentes: La apendicitis aguda es un diagndstico diferencial en el adulto mayor con dolor abdominal. La escala de
Alvarado se utiliza para orientar el diagndstico y el tratamiento. Las caracteristicas operativas de la escala son poco conocidas
en este grupo de pacientes. Método: Revision sistemdtica de estudios originales publicados entre 1986 y 2022 que evaluaron
el rendimiento diagndstico de la escala de Alvarado en adultos mayores con sospecha de apendicitis aguda, con base en la
declaracion PRISMA. La evaluacion de la calidad metodoldgica de los estudios se realizé con los criterios ROBINS-I.
Resultados: Se identificaron cuatro estudios originales de disefio retrospectivo que incluyen 480 pacientes. La heterogeneidad
y la baja calidad metodoldgica limitaron un analisis estadistico agregado (metaandlisis). El valor de la curva ROC de la esca-
la varia entre 0.799 y 0.969. En los estudios disponibles, el valor de la curva ROC es inferior al de la escala RIPASA y simi-
lar al de la escala de Lintula. Conclusiones: La evidencia que sustenta el rendimiento diagndstico de la escala de Alvarado
en los adultos mayores es limitada. La pobre calidad de los estudios disponibles advierte sobre el uso prudente de esta he-
rramienta en este grupo poblacional. Los hallazgos identificados ofrecen oportunidades de investigacion futura.

Palabras clave: Apendicitis aguda. Escala de Alvarado. Prediccion. Adulto mayor. Dolor abdominal agudo.
Abstract

Background: Acute appendicitis remains as a differential diagnosis in older patients with abdominal pain. The Alvarado scale
may assist to guide the diagnosis and treatment of this entity. The operative characteristics of the scale are little known in this
population. Method: We conducted a systematic review of original studies published between 1986 and 2022 evaluating the
diagnostic performance of the Alvarado scale in older adults with suspected acute appendicitis. The review was conducted
according to the PRISMA statement. The evaluation of the methodological quality of the studies was performed according to
the ROBINS-| criteria. Results: Four original studies of retrospective design including 480 patients were identified. The het-
erogeneity and poor methodological quality limited an aggregate statistical analysis (meta-analysis). The value of the ROC
curve of the scale varies between 0.799 and 0.969. From the available studies, the value of the ROC curve is lower in com-
parison to the RIPASA scale and comparable to the Lintula scale. Conclusions: The evidence on the diagnostic performance
of the Alvarado scale in older adults is limited. The poor methodological quality of the available studies calls for a prudent use
of this tool in this population. Our findings offer opportunities for future research.

Keywords: Acute appendicitis. Alvarado score. Prediction. Elderly. Acute abdominal pain.
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|ntroducci6n

La prevalencia de apendicitis aguda a lo largo de la
vida se encuentra en un 7-8%'. Con el crecimiento de
la expectativa de vida también ha aumentado la preva-
lencia de la apendicitis aguda en la poblacién mayor de
65 anos?®. En este grupo de pacientes, la prevalencia
es similar a la de la poblacién general, pero la tasa de
perforacion es mayor (35% vs. 13%)*. Ademas, es bien
sabido que con la edad incrementa la ocurrencia de
patologias abdominales de tipo inflamatorio, vascular y
oncoldgico, entre otras, y el nimero de adultos mayores
ocupa una proporcién significativa de los pacientes que
consultan a los servicios de urgencias®. La apendicitis
aguda continua siendo una causa de dolor abdominal
agudo cercana al 15% y representa la segunda causa
de dolor abdominal luego de la enfermedad biliar®. Por
estas razones, es recomendable que en todos los pa-
cientes se estratifique la probabilidad de apendicitis agu-
da para orientar el diagnostico y el tratamiento®. En
general, quienes presentan alta probabilidad de apendi-
citis deben ser operados, quienes presentan baja pro-
babilidad deben ser observados ambulatoriamente y
quienes se encuentran en una zona gris, o de incerti-
dumbre diagndstica, deben ser estudiados con técnicas
de imagen, idealmente con tomografia computarizada
contrastada abdominal. Este tipo de estratificacion se
realiza mediante escalas diagndsticas que combinan
sintomas, hallazgos de la exploracién fisica y pruebas
bioquimicas. Las mas recomendadas son la de Alvarado
y la Appendicitis Inflammatory Response (AIR)®. La es-
cala de Alvarado, en particular, es aceptada entre la
comunidad cientifica por el extenso cuerpo de evidencia
empirica que la respalda desde la década de 19807. En
su version original, la escala fue desarrollada para eva-
luar la probabilidad de apendicitis aguda en la poblacién
general®. Sin embargo, el rendimiento de la escala de
Alvarado no es completamente conocido en los adultos
mayores. Estos pacientes representan una poblacion
especial, junto con los nifios, las mujeres en embarazo
y los pacientes con inmunosupresion. Por tal motivo, se
recomienda una evaluacién cuidadosa ante la posibili-
dad de otras patologias abdominales, asi como por la
coexistencia de enfermedades cronicas, uso medica-
mentos, fragilidad, cambios cognitivos y alteraciones en
la funcionalidad, entre otros. Estas razones llevan a que
muchos cirujanos e instituciones, como parte de la aten-
cién segura, evallen a todos los adultos mayores con
imagenes diagndsticas, independientemente del punta-
je, o incluso sin aplicar ninguna escala diagndstica. No

obstante, en la practica diaria es habitual que los adultos
mayores continden estratificandose con escalas de la
misma forma que la poblacién general. Frente a esta
controversia en el abordaje diagndstico del adulto mayor
con dolor abdominal agudo, el objetivo de este estudio
fue revisar la evidencia disponible sobre el rendimiento
de la escala de Alvarado en la probabilidad de apendi-
citis aguda en esta poblacion.

Método

Se realizd una revision sistematica de la literatura
de pruebas diagndsticas, de acuerdo con la declara-
cion PRISMA (Preferid Reporting Items for Systematic
reviews and Meta- Analyses)®. Este estudio fue apro-
bado por la Comision de Investigacién de la Facultad
de Medicina de la Universidad de La Sabana
(MEDEsp-41-2020).

Seleccion de los estudios

Los criterios de inclusién fueron ser estudios origina-
les publicados en inglés o espafol que evaluaran el
rendimiento diagndstico de la escala de Alvarado (indi-
vidual o en comparacién con otras escalas) en adultos
mayores de 65 afios con sospecha clinica o diagnéstico
de apendicitis aguda. Para este propoésito se seleccio-
naron ensayos clinicos, estudios de cohorte prospecti-
va y retrospectiva, y series de casos, publicados desde
enero de 1986 hasta diciembre de 2022. Se excluyeron
revisiones narrativas de la literatura, cartas al editor,
resimenes, pdsteres y presentaciones en congresos.

La busqueda se realizé en las bases de datos Pub-
Med, Scopus, LILACS, Cochrane y BIREME. Se utili-
zaron los siguientes términos clave en inglés: “Alvarado
scale”, “Alvarado score”, “acute apendicitis”, “elderly”,
“older adults”, “diagnostic scale”, “predictive scale” y
“appendectomy”. Se utilizaron los siguientes términos
clave en espafol: “escala de Alvarado”, “puntaje de
Alvarado”, “apendicitis aguda”, “ancianos”, “adultos
mayores”, “escala diagnodstica”, “escala predictiva” y
“apendicectomia”. La blusqueda también incluy6 refe-
rencias cruzadas. Los titulos y los resimenes de todos
los articulos fueron evaluados independientemente
por cada autor y luego seleccionados en consenso.

Desenlaces
— Primarios: caracteristicas operativas de la escala

de Alvarado. Se evaluaron los puntos de corte
ideales, los valores de la curva ROC (Receiver
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Operating Characteristics), la sensibilidad, la es-
pecificidad, el valor predictivo positivo, el valor
predictivo negativo, la razén de verosimilitud po-
sitiva, la razén de verosimilitud negativa, la exac-
titud diagndstica y la capacidad discriminativa.

— Secundarios: morbilidad, mortalidad, readmision,
estancia hospitalaria y costos.

Extraccion de los datos de los estudios

Se obtuvieron los siguientes datos demograficos de
cada estudio: autor, afio de publicacion, pais, disefio
del estudio, objetivo, método, poblacion, sexo, edad,
tiempo de evolucién de los sintomas, promedio en la
escala de Alvarado, distribucién de la poblacién en la
escala de Alvarado, estudio histopatoldgico y uso de
pruebas diagnodsticas complementarias. Luego se
realizé la extraccion de los datos correspondientes a
los desenlaces propuestos.

Evaluacion de la calidad de la evidencia

Se realizé por consenso entre los dos autores de la
revision siguiendo los criterios ROBINS-1 (Risk Of
Bias In Non-randomized Studies - of Interventions)™.

En cada estudio se identificaron los siguientes tipos
de sesgos: confusion, seleccion de los participantes
en el estudio, clasificacidn de las intervenciones, des-
viaciones de las intervenciones previstas, falta de
datos, medicion de los resultados y seleccién del
resultado informado.

Analisis estadistico

Se calcularon las estadisticas descriptivas para las
variables demogréficas. Las variables continuas se ex-
presaron en promedios, desviaciones estandar y rangos.
Las variables categdricas se expresaron en frecuencias
y porcentajes. De acuerdo con los resultados de evalua-
cion de la calidad metodoldgica, en caso de identificar
homogeneidad en los estudios, se planed un analisis
estadistico agregado de los datos (metaanalisis).

Resultados

Caracteristicas de los estudios y aspectos
demograficos

Cuatro estudios cumplieron los criterios para ser
incluidos en la revision sistematica de la literatura'-',

El diagrama de flujo para la seleccién de los estudios
se presenta en la figura 1. Dos estudios (50%) fueron
realizados en Turquia''2 y los otros dos en los Esta-
dos Unidos de América''. Todos son de disefio re-
trospectivo; dos de ellos corresponden a estudios de
cohorte y los otros dos a series de casos. Dos estu-
dios comparan el rendimiento de la escala de Alvara-
do frente a las escalas de Raja Isteri Pengiran Anak
Saleha Appendicitis (RIPASA)" y Lintula™. En todos
los estudios, el computo del puntaje de la escala de
Alvarado fue realizado retrospectivamente.

Los estudios seleccionados incluyen un total de 480
pacientes. El porcentaje de mujeres varié entre el
42% vy el 58.3%. En dos estudios, el diagndstico de
apendicitis aguda fue realizado por tomografia com-
putarizada en méas del 95% de los pacientes' . Otros
aspectos demogréficos de la poblaciéon se muestran
en la tabla 1.

La evaluacion de la calidad metodoldgica de los
estudios se encuentra en la figura 2. En general, los
estudios incluidos demostraron un alto riesgo de ses-
gos y heterogeneidad metodoldgica, que limitan con-
ducir un andlisis estadistico agregado (metaanalisis).

Caracteristicas diagnosticas operativas de
la escala de Alvarado

Dos estudios reportaron la curva ROC de la escala
de Alvarado, en comparaciéon con otras escalas. El
valor de la curva ROC de la escala de Alvarado, con
un punto de corte > 4, en comparacioén con la de RI-
PASA, fue 0.799 versus 0.886". Con un punto de
corte > 5, en comparacién con la escala de Lintula,
el valor de la curva ROC fue 0.969 versus 0.92%. La
exactitud diagndstica solo fue reportada por un estu-
dio y correspondié al 88.7%'". Otras caracteristicas
operativas se encuentran descritas en la tabla 2.

Con respecto a la capacidad de discriminacion de la
escala, independientemente de la gravedad de la apen-
dicitis aguda, un estudio reporté que la distribucion de
los pacientes fue similar cuando el puntaje fue = 7
(complicada = 61.8, no complicada = 63.2; p no signi-
ficativa)™. No obstante, las caracteristicas diagndsticas
operativas de la escala con respecto a la gravedad de
la apendicitis no fueron reportadas en ningun estudio.

Desenlaces secundarios

De acuerdo con la informacién disponible en dos
estudios, la tasa de complicaciones varié entre el
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Identificacion

Elegibilidad

)

[

l Inclusion ’ [

Identificacion de estudios en bases de datos

Estudios identificados desde
1986 hasta 2022:

PubMed: 649

LILACS: 34

Scopus: 1891

Cochrane: 43

BIREME: 1160

Estudios seleccionados: 167

\4

Estudios solicitados para
evaluacion: 47

\4

Estudios evaluados para
elegibilidad: 40

Estudios eliminados antes de

la evaluacion:
> Duplicados: 1600

llegibles: 250

Otras razones: 2010
> Estudios excluidos: 120
—> Estudios no recuperados: 7
_— Estudios excluidos: 36

A4

Estudios incluidos: 4

Reporte de estudios incluidos: 4

Figura 1. Diagrama de flujo siguiendo la declaracion PRISMA.

Risk of bias domains

D4

Overall

Study 1

Study 2

Study

Study 3

Study 4

®O0O0]2

Domains:

: Bias due to confounding.

: Bias due to selection of participants.

: Bias in classification of interventions.

: Bias due to deviations from intended interventions.
: Bias due to missing data.

: Bias in measurement of outcomes.

: Bias in selection of the reported result.

Figura 2. Evaluacion de la calidad metodoldgica de los estudios incluidos.
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Tabla 2. Caracteristicas operativas de la escala de Alvarado en pacientes mayores de 65 anos
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Con respecto al estudio original (1986) se encontraron
diferencias en la distribucion de los puntajes entre 5-6

0.001)

0.001) y 9-10 (9.7% vs. 32.1%; p

(37.8% vs. 15%; p

ND

88.7

ND

89.7 90.0 875 ND

ND 87.8

0,969 (0,94-0,998)

Alvarado 5

Konan
etal.”?

ND ND 87,5 ND

87

88

87.2

87.8

ND

0,928 (0,874-0,982)
1C95%: intervalo de confianza del 95%; ND: no descrito; RIPASA: Raja Isteri Pengiran Anak Saleha Appendicitis; ROC: Receiver Operating Characteristics; RVN: razén de verosimilitud negativa; RVP: razon de verosimilitud positiva; VPN: valor predictivo negativo;

VPP: valor predictivo positivo.

12

Lintula

22% vy el 37%'3'. Las tasas de reoperacion y de mor-
talidad reportadas en un estudio fueron del 1.2% vy el
5.3%, respectivamente™. La tasa de apendicectomia
negativa fue reportada en un estudio (24.4%)". Nin-
gun estudio incluye informacién relacionada con los
costos. Asimismo, ningun estudio informé sobre el
comportamiento de los desenlaces secundarios en
funcién del puntaje en la escala de Alvarado. En la
tabla 3 se muestran otros hallazgos.

Discusion

Los resultados de la presente revision indican que
existe un numero limitado de estudios originales, de
pobre calidad metodoldgica, sobre la utilidad de la
escala de Alvarado en la prediccion de apendicitis
aguda en el adulto mayor. Dos estudios comparan el
rendimiento diagnostico frente a las escalas de RIPA-
SA y Lintula, respectivamente; en estos el valor de la
curva ROC de la escala de Alvarado fue inferior al de
la RIPASA y préacticamente igual al de la Lintula.

Esta es la primera revision sistematica de la litera-
tura que ofrece una sintesis clara y estructurada de
la informacion disponible sobre este tema. Estudios
previos dan cuenta del aceptable rendimiento diag-
ndstico de la escala en pacientes pediatricos, emba-
razadas y poblacién general, y soportan su uso en la
practica clinica®'®'®, Con respecto a los hallazgos,
esta revisién identifica varias limitaciones de la evi-
dencia disponible, que en su conjunto dan cuenta de
los sesgos de estudios publicados en las dos décadas
anteriores, las cuales ofrecen oportunidades de nue-
vos estudios. A continuacion, se enumeran algunas
de las limitaciones mas importantes, asi como algu-
nas propuestas para la agenda de investigacion:

— Todos los estudios primarios disponibles sobre
el rendimiento diagndstico y las caracteristicas
operativas de la escala de Alvarado en adultos
mayores son de disefio retrospectivo. La valida-
cion de pruebas diagndsticas con base en dise-
Aos retrospectivos representa una amenaza para
la confiabilidad de los resultados". Los nuevos
estudios deben enfocarse en la validacion pros-
pectiva de la escala.

— El principal criterio de validez de una prueba diag-
nostica es su capacidad para clasificar correcta-
mente si un paciente tiene la enfermedad
(sensibilidad) o no la tiene (especificidad). Es fre-
cuente una «sobreestimacion» del resultado de la
prueba diagndstica en estudios cuando se conoce
previamente el desenlace y se asignan de esta
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Tabla 3. Desenlaces posoperatorios y costos

Autores Abordaje Complicaciones Mortalidad Estancia Reoperacion  Apendicetomia  Costos
quirdrgico hospitalaria negativa (%)
Tekyol et al." ND ND ND ND ND 24,4 ND
Deiters et al.™® Laparoscépico: Apendicitis 1 5.34 £ 5.56 ND - ND
88.8% complicada: 37%
Conversion: o
8.8% Apendicitis no 0 3.12+2.86
complicada: 22%
Shchatsko ND 33 1.2 5.88 + 1.02 53 - ND
etal.
Konan et al.™ ND ND ND ND ND - ND

ND: no descrito.

forma componentes de la prueba a los enfermos'®.
En todos los estudios incluidos en esta revision,
el cdmputo del puntaje de Alvarado se realizé a
posteriori sobre datos disponibles en registros cli-
nicos. Por la naturaleza del disefio de investiga-
cion, algunos hallazgos clinicos en la exploracion
fisica (por ejemplo, el signo de Blumberg) pueden
ser dificiles de evaluar de forma retrospectiva, a
menos que estén adecuadamente consignados
en la historia clinica, y ser interpretados como
positivos. En estrecha relacion con el disefio pros-
pectivo, es necesario que en los nuevos estudios
el célculo del puntaje de la escala se realice en
tiempo real con base en los hallazgos clinicos
observados por el examinador.

— En tres de los cuatro estudios incluidos en esta
revision, la poblacion correspondié a sujetos que
presentaron apendicitis aguda confirmada por
estudio histopatoldgico, considerado el método
de referencia. Por lo tanto, estos estudios cuen-
tan con un importante sesgo de medicion rela-
cionado con la exclusion de sujetos no enfermos,
es decir, sin apendicitis aguda. Debido a ello, el
computo de la sensibilidad y la especificidad po-
dria sobre- o subestimarse. Aunque el método
de referencia es crucial en cualquier estudio de
pruebas diagndsticas, los nuevos estudios deben
incluir pacientes con dolor abdominal agudo con
y sin apendicitis aguda. Con este tipo de pobla-
cién, la sensibilidad y la especificidad podrian ser
confiables. Ademas, este tipo de analisis permi-
tiria conocer el comportamiento de los falsos
positivos (por ejemplo, qué otras patologias ab-
dominales se encuentran en la poblacion). Este
sesgo también afecta otras caracteristicas

operativas de la escala; por ejemplo, el computo
de la razén de verosimilitud positiva, entendida
como la razén entre la tasa de verdaderos posi-
tivos y la tasa de falsos positivos, e igualmente
la razén de verosimilitud negativa.

Los estudios incluidos en esta revisién informan
pobremente sobre el espectro de gravedad de la
enfermedad en la poblacién. El comportamiento
de la escala debe tenerse en cuenta en pacientes
con apendicitis complicada y no complicada.
Aunque dos estudios informan sobre la gravedad
de la apendicitis, no reportan las caracteristicas
operativas de la escala en cada grupo. Estos es-
tudios unicamente ofrecen porcentajes sobre la
positividad de la escala por encima de determi-
nados puntos de corte en individuos con diferen-
testipos de apendicitis. Un estudio adecuadamente
disefiado deberia incluir pacientes con diferente
gravedad de la apendicitis e informar sobre las
caracteristicas operativas en cada uno de ellos.
La comparacion disponible sobre la validez pre-
dictiva de la escala de Alvarado con otras esca-
las es limitada. Dos estudios fueron realizados
con las escalas RIPASA y Lintula. Existen limita-
ciones metodoldgicas en estos estudios propias
del célculo retrospectivo de los puntajes. Adicio-
nalmente, la escala de Lintula fue disefiada para
la poblacién pediatrica'. Es necesario conducir
estudios que comparen la validez predictiva
frente a escalas de uso creciente y adecuado
rendimiento diagndstico en adultos, como AIR%,
RIPASA?' y Diagnostic Score®?. Llamativamen-
te, no existen estudios que evaluen el rendi-
miento de estas Ultimas escalas en poblacion
geriatrica.
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— Las limitaciones anteriores afectan la estimacion
de los puntos de corte éptimos de la escala con
los cuales se obtienen las mejores sensibilidad
y especificidad. En los estudios incluidos, los
calculos de estas caracteristicas operativas fue-
ron realizados basandose en los puntos de corte
de la escala para la poblacion general. Adicio-
nalmente, los adultos mayores con sospecha de
apendicitis aguda presentan comorbilidad cerca-
na al 44%, asi como otras patologias abdomina-
les concomitantes cercanas al 85%, que podrian
afectar los puntos de corte y el rendimiento de
la escala®. En la préctica, estos aspectos indican
la necesidad de explorar cuidadosamente al pa-
ciente y no atenerse Unicamente a los items de
la escala. Si bien la escala de Alvarado puede
tener utilidad en el tamizaje, es necesario que
los nuevos estudios ajusten dinamicamente los
puntos de corte para mejorar las caracteristicas
operativas de la prueba.

— En tres estudios incluidos en la revision, el diag-
nostico de apendicitis aguda fue confirmado por
técnicas de imagen. Aunque el disefio de los
estudios fue retrospectivo y el puntaje de la es-
cala no contribuyé a orientar la solicitud de prue-
bas diagndsticas, los nuevos estudios deben
tener en cuenta este aspecto.

— Aunque dos estudios informan sobre la morbili-
dad, la mortalidad y la estancia hospitalaria de
la poblacion, se desconoce el impacto de la es-
cala de Alvarado sobre estos indicadores. Los
nuevos estudios deben analizar cuidadosamente
el comportamiento de la escala de Alvarado en
la reduccion de la morbilidad asociada al trata-
miento de la apendicitis aguda.

— Se desconoce el impacto de la escala de Alva-
rado en los costos directos e indirectos del cui-
dado clinico. Los nuevos estudios también deben
considerar este aspecto.

— Los estudios disponibles incluidos en esta revi-
sién fueron realizados en los Estados Unidos de
América y en Turquia. Se desconoce el rendi-
miento de la escala en otros contextos de asis-
tencia clinica (por ejemplo, Europa vy
Latinoamérica).

Conclusion
El dolor abdominal agudo es un reto diagndstico en

el adulto mayor. De acuerdo con los aspectos men-
cionados, y pese a algunas limitaciones propias de

las revisiones sistematicas de la literatura relaciona-
das con la cantidad y la calidad de los estudios, asi
como la falta de evaluacion de literatura gris, la escala
de Alvarado tiene una utilidad limitada en esta pobla-
cion. Una alta concurrencia de patologias que con-
funden el diagndstico en estos pacientes, una mayor
posibilidad de una respuesta inflamatoria modificada
(ingesta cronica de medicamentos, condicion de fra-
gilidad, etc.) y la pertinencia de efectuar pruebas de
alto rendimiento diagndstico para otras condiciones
inflamatorias intraabdominales (tomografia computa-
rizada o resonancia magnética)?2* limitan la utilidad
de la escala de Alvarado como un elemento diagnds-
tico determinante de una conducta quirdrgica o ex-
pectante. La presente revision sistematica de la
literatura identifica algunos vacios de conocimiento
relacionados con este tema y contribuye con algunas
propuestas para la investigacion futura.
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Resumen

Objetivo: Describir la discriminacion que vive la cirujana general en México. Método: Estudio prospectivo, transversal y des-
criptivo, con una encuesta de 30 preguntas cerradas, de manera andnima, voluntaria y confidencial, distribuida a través de
un enlace en el chat de WhatsApp en un grupo cerrado de cirujanas de todo el pais que son miembros de la Asociacion
Mexicana de Cirugia General. Resultados: Participaron 146 cirujanas, con un porcentaje de respuesta del 58.4%. La discri-
minacion percibida por las cirujanas en formacion fue de 86 (58.9%), frente a 28 (19.2%) cuando ya son cirujanas, al no
permitirles realizar los mismos procedimientos que sus pares. La discriminacion por parte de los pacientes fue de 72 (49.3%).
No las llaman doctoras sino «sefioritas» en 126 (86.3%) y les solicitan hacer funciones de enfermeria en 120 (82.2%). Tam-
bién existe discriminacion hacia las cirujanas por el personal de enfermeria en 87 (59.6%). Conclusiones: La discriminacion
hacia las cirujanas es frecuente en los tres ambitos: pares, pacientes y personal de enfermeria. Este es un trabajo inicial,
donde se realiza la cuantificacion de la discriminacion en México. Se deberan implementar las estrategias para evitar la dis-
criminacion a las cirujanas y estar en un ambiente de igualdad.

Palabras clave: Cirujanas. Discriminacion. Género.

Abstract

Objective: To describe the discrimination experienced by the general female surgeon. Method: Prospective, cross-sectional
and descriptive study, with a survey of 30 questions, closed, anonymous, voluntary and confidential, distributed through a link
in the WhatsApp chat in a closed group of female surgeons who are members of the Asociacion Mexicana de Cirugia General.
Results: 146 female surgeons participated, with a response rate of 58.4%. The discrimination perceived by female surgeons
in training was 86 (58.9%), and 28 (19.2%) when they are already surgeons by not allowing them to perform the same proce-
dures as their peers. Regarding the patients, discrimination against female surgeons was 72 (49.3%). They do not call them
doctors, but “ladies”, in 126 (86.3%), and they are asked to perform nursing duties in 120 (82.2%). On the other hand, there
is also discrimination against female surgeons by nursing staff in 87 (59.6%). Conclusions: Discrimination is common in the
daily surgical practice of female surgeons in all three areas: peers, patients, and nursing staff. This is an initial work, where
the quantification of discrimination in Mexico is carried out. Strategies must be implemented to avoid discrimination against
female surgeons and be in an environment of equality.

Keywords: Female surgeons. Discrimination. Gender.
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|ntroducci6n

La discriminacién que sufre la mujer es un fenéme-
no social universal, que se manifiesta en los diferen-
tes paises de acuerdo con el grado educativo y
econdémico, como lo documenta el Global Gender
Gap Index de 2021'.

La tendencia y el prejuicio directo contra médicos
por diversos antecedentes, por parte de los pacientes,
es frecuente que ocurra. Las doctoras tienen una lar-
ga experiencia de discriminacion en el sistema de
salud basada en su género®.

Aungue hay reconocimiento de la contribucién histé-
rica en la practica quirdrgica de la mujer, se sienten
percibidas con desigualdad por su contraparte mascu-
lina; sin embargo, existe poca evidencia reportada®.

A través de la historia, la mujer ha participado en
la medicina y posteriormente en la cirugia, pero ha
sido muy dificil la introduccion al mundo del dominio
del hombre en los diferentes siglos. Para ello se ha
tenido que vestir como hombre para su aceptacién
como estudiante de la licenciatura de medicina y en
el ejercicio de la medicina o de la cirugia. En la ac-
tualidad no requiere realizar esto, pero aun las ciru-
janas son objeto de discriminacién. Por lo tanto, este
grupo minoritario sigue siendo un grupo vulnerable,
aunque ellas en algunos casos no lo perciban. La
discriminacion se origina en las distintas relaciones
sociales, muchas veces desde la familia, a través de
la formacidn de estereotipos y prejuicios®.

Discriminar significa seleccionar excluyendo, esto
es, dar un trato de inferioridad a personas o grupos
a causa de su origen étnico o nacional, religion, edad,
sexo, opiniones, preferencias politicas, preferencias
sexuales, condiciones de salud, discapacidades, es-
tado civil u otra causa. Se entiende como un trato
injusto de unas personas hacia otras en virtud de la
pertenencia a un grupo social sobre el cual existen
prejuicios u opiniones negativas®®.

La desigualdad de género es un fenémeno social
mundial, incluso en los paises con mayor desarrollo
educativo y econdémico. En el Global Gender Gap
Index de 2021 se calificé a Suecia en el quinto lugar
a pesar de ser un pais de igualdades, y a México en
el lugar 34 de 156 paises en el mundo y el cuarto en
Latinoamérica en cuanto a la igualdad de género'.

La discriminacion de la mujer en medicina esta do-
cumentada desde que son estudiantes, residentes y
cirujanas en los diferentes paises como Suecia, el
Reino Unido, los Estados Unidos de América, Kuwait
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y Corea, entre otros, siendo el porcentaje variable
dependiendo del grado de desarrollo social y econo-
mico de cada pais?37°,

En Kuwait se realizé un estudio sobre microagre-
siones en el periodo de entrenamiento como residen-
tes, siendo la mas frecuente el insulto verbal (67%),
seguido de la invalidacion de su opinidn (62.1%) y de
actos de discriminacion (56.4%)%.

La discriminacion en medicina es muy amplia y
puede ser manifestada en varias formas, tanto por
parte de pares como de los pacientes y del personal
de salud”.

El objetivo de este estudio fue describir la discrimi-
nacion que vive la cirujana general en México en una
muestra en el afio 2022.

Método

Fue un estudio prospectivo, transversal y descripti-
vo. Se elabord una encuesta con 30 preguntas cerra-
das y dos abiertas, que se dividio en dos secciones:
la primera para los datos demograficos y la segunda
acerca de la discriminacién de la cirujana en su prac-
tica diaria. La informacion que se recolecto fue de una
muestra de cirujanas en México. La aplicacion de la
encuesta fue en forma andénima, voluntaria y confi-
dencial. La distribucion de la encuesta fue a través
de una invitacion a participar en el trabajo; se envié
una liga para contestar el cuestionario de autoaplica-
cion a través del chat de WhatsApp de un grupo ce-
rrado de cirujanas de todo el pais que son miembros
de la Asociacion Mexicana de Cirugia General
(AMCG), durante un periodo de 6 meses (febrero a
agosto de 2022). El criterio de inclusion fue ser ciru-
jana y desear contestar la encuesta completa, y el
criterio de exclusion fue ser médica no cirujana. Los
datos fueron procesados en una computadora elabo-
rando una base de datos. El andlisis fue descriptivo,
con la elaboracion de tablas de contingencia y utili-
zando un paquete estadistico.

Resultados

Se invitd a 250 cirujanas a través del chat a res-
ponder una encuesta y la regresaron 146, siendo el
porcentaje de respuesta del 58.4%. En cuanto a los
datos demogréficos, en lo que se refiere al lugar de
nacimiento, 52 (35.6%) son originarias de la Ciudad
de México, 11 (7.5%) de Michoacan, 9 (6.2%) de Ve-
racruz, 8 (5.5%) de Puebla, 7 (4.8%) del Estado de
México y 7 (4.8%) de Jalisco. La edad de las cirujanas
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Tabla 1. Edad de las cirujanas distribuida por lustros

Tabla 2. Formacion académica de las cirujanas

Edad (afos) n % n %
25-30 4 2.7 Finalizacion de la licenciatura (década)

197021979 7 4.8
31-35 16 " 1980 a 1989 12 8.2
36-40 30 219 1990 a 1999 43 29.5

2000 a 2009 47 32.2
41-45 24 16.4 2010 a 2019 24 16.4

2020 en adelante 13 8.9
46-50 25 17.1 Total 146 100.0
51-55 22 151 Afios hasta entrar a la especialidad

1 40 48.7
56-60 7 4.8 2 o4 29.9
61-65 8 55 3 10 121

4 4 4.8
> 65 8 55 5 2 2.4

6 2 2.4
Total 146 100 Total 82

estuvo en mayor porcentaje en 36-40 afos, con
32 (21.9%); le siguiéd el grupo de edad de 46-50 afos
con 25 (17.1%), y en tercer lugar las de 41-45 afios
con 24 (16.4%). (Tabla 1). En cuanto a su estado civil,
52 (35.6%) estan casadas, 43 (29.5%) son solteras y
25 (17.1%) estan en union libre.

Con relacién al afo que terminaron la licenciatura,
el mayor porcentaje fue entre 1990 y 1999, con
43 (29.5%), y entre 2000 y 2009 con 47 (32.2%)
(Tabla 2). Como se puede observar, con el transcurrir
del tiempo se ha ido incrementado el nimero de ci-
rujanas; hay que esperar que se complete la década
para ver su comportamiento.

La formacién académica de las cirujanas continué
inmediatamente de la licenciatura a la especialidad
en 64 (43.8%). Las que interrumpieron su formacién
de posgrado fueron 82 (56.1%), por diversas causas,
siendo la principal no haber suficientes plazas de re-
sidencia, pues en 2020 solo existian 1646 lugares
para todo México; la segunda causa fue por falta de
recursos econdmicos, la tercera por el cuidado de los
hijos y la dltima incluyé otras razones. Se analizé que
cuantas mas veces se presenta al Examen Nacional
para Aspirantes a Residencias Médicas (ENARM) va
disminuyendo la posibilidad de ingreso a la residencia
de cirugia general (Tabla 2).

La institucion donde realizaron la especialidad las
cirujanas fue la Secretaria de Salud en 57 (39%),
seguida del Instituto Mexicano del Seguro Social
(IMSS) en 49 (33.6%) y del Instituto de Seguridad y
Servicios Sociales de los Trabajadores del Estado

Tabla 3. Desarrollo académico a través del tiempo de las cirujanas
generales

n %
Institucion donde realizaron la especialidad
Secretarfa de Salud 57 39
IMSS 49 335
ISSSTE 26 17.8
Pemex 5 3.4
Institutos 4 2.7
Hospital privado 3 2.05
Hospital universitario 2 1.36
Total 146 100
Rango de tiempo
Antes de 1980 1 0.7
1980 a 1989 11 7.5
1990 a 1999 29 19.9
2000 a 2009 37 253
2010 a 2019 58 39.7
2020 en adelante 10 6.8
Total 146 99.9

(ISSSTE) en 26 (17.8%) (Tabla 3). En todas estas
instituciones, durante su formacion como especialis-
tas, 86 (58.9%) cirujanas sufrieron discriminacién por
sus pares al no darles las mismas oportunidades de
realizar procedimientos quirlrgicos que a sus compa-
fieros hombres.

El numero de cirujanas que terminan la especiali-
dad de cirugia general va aumentado a través del
tiempo, como se observa en la tabla 3.

Al término de la especialidad obtuvieron su certifica-
cién por el Consejo Mexicano de Cirugia General
(CMCG) 119 (81.5%) cirujanas. Por otra parte, 37 (25.3%)
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Tabla 4. Instituciones publicas y del sector privado donde laboran las cirujanas

Un trabajo Dos trabajos Tres trabajos Total
Sector n %  Combinacion n %  Combinacion n %
IMSS 32 38 IMSS, Secretaria de Salud 11 21 IMSS, Secretarfa de Salud, privado 5 56
Secretaria de Salud 19 23 IMSS, ISSSTE 4 8  IMSS, SEMAR, privado 2 22
ISSSTE 13 15 IMSS, otros 7 13 IMSS, ISSSTE, privado 2 22
Otros 7 8  Secretaria de Salud, ISSSTE 2 4
Privado 13 15 IMSS, privado 16 30
Secretarfa de Salud, privado 9 17
ISSSTE, privado 4 8
Total 84 100 Total 53 100 Total 9 100 146
575 36.3 6.2 100

continuaron su entrenamiento con una alta especialidad,
siendo endoscopia la principal, con 16 (43.2%) cirujanas.

En el ambito laboral, las cirujanas ejercen su espe-
cialidad 102 (69.8%); de ellas, 36 (24.6%) como alta
especialidad. Solo 8 (5%) ocupan puestos de directi-
vos en el area hospitalaria, ya sea de directora, sub-
directora médica, jefe de servicio y de ensefianza, o
como investigadora. En cuanto a su funcién como
cirujanas, siguen siendo discriminadas, ya que
28 (19.2%) no realizan los mismos procedimientos que
sus pares; sin embargo, 118 (80.8%) si los realizan.

De las cirujanas, 64 (43.8%) trabajan en una insti-
tucion publica, 69 (47.2%) en la combinacion de dos
instituciones publicas o privadas, y solo 13 (8.9%)
Unicamente en el medio privado (Tabla 4). La practica
privada estéd limitada para las cirujanas, por lo que se
infiere que sus ingresos econdmicos son menores
que los de sus pares masculinos.

Al comparar cirujanas y cirujanos en un servicio de
cirugia general, estas son un numero minimo, tenien-
do una distribucion desde una (46 [31.5%)]) hasta nue-
ve cirujanas (3 [2.1%]), mientras los cirujanos hombres
van de dos (1.4%) hasta 26-30 (2.1%), como se ob-
serva en la tabla 5.

La discriminacion por los pacientes hacia las ciru-
janas es importante, ya que 72 (49.3%) no son igual
de reconocidas que los cirujanos hombres, denomi-
nando a las cirujanas como «sefioritas» 126 (86.3%)
en vez de decirles «doctoras» como a sus companie-
ros varones. En el ambito hospitalario, los pacientes
tanto hombres como mujeres solicitan a las cirujanas
hacer funciones de enfermeria en 120 (82.2%), tales

como que les pasen el comodo o se lo retiren. Tam-
bién las mismas mujeres pacientes desean ser aten-
didas por un cirujano hombre en 64 (43.8%) en vez
de una cirujana, aunque disminuye cuando un pa-
ciente hombre estd en la misma condicion a
40 (27.4%). Las pacientes mujeres llevan a sus es-
posos para presionar a la cirujana para su atencion
en 45 (30.8%).

Por otro lado, la discriminacion hacia las cirujanas
se presenta con el personal de enfermeria en
87 (59.6%) cuando estd en el quiréfano; la cirujana
que va a operar con un ayudante hombre, se dirigen
a él como lider del equipo quirtrgico, a pesar de que
la cirujana esta programada como tal.

En lo que se refiere a donde ejercen las cirujanas,
principalmente es en la Ciudad de México con
41 (28%), seguida de Nuevo Ledn con 11 (7.5%), Es-
tado de México con 9 (6.1%) y Michoacan, Morelos,
Quinta Roo y Veracruz con 8 (5.47 %) cada uno.

Por otro lado, las cirujanas tratan de compaginar su
vida profesional y familiar, dividida en mdltiples acti-
vidades como el cuidado de sus hijos en caso de
tenerlos; en algunas ocasiones, en la practica institu-
cional muchas de ellas eligen el turno nocturno para
no dejar a sus hijos solos durante el dia, aunque
manifestaron que tienen el apoyo de sus esposos y
una red social. Sin embargo, se sienten abrumadas
con tantas actividades vy, por lo tanto, algunas expre-
saron que no es posible que se actualicen acudiendo
a cursos o congresos. Mas del 50% perciben que
pueden compaginar su vida profesional con su vida
familiar; expusieron que cuando son solteras sin hijos
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Tabla 5. Comparacion del numero de cirujanas y de cirujanos que
trabajan en un servicio de cirugia general

Numero en servicio Cirujanas Cirujanos

n % n %
1 46 315 2 1.37
2 16 11.0 4 2.74
3 20 13.7 4 2.74
4 18 12.3 8 5.48
5 18 12.3 5 3.42
6 14 9.6 11 7.53
7 5 3.4 2 1.37
8 6 4.1 8 5.48
9 3 2.1 12 8.22
10 0 14 9.59
11a15 0 43 29.5
16a20 0 20 13.7
21a25 0 9 6.2
26 a 30 0 3 2.1
31 0 mas 0 1 0.7
Total 146 100 146 100

Tabla 6. Combinacion de la practica quirargica y la vida familiar

Criterio n %

Felices de combinar ambas 87 59.5
Dificil de combinar 59 40.4
Total 146 100

0 casadas sin hijos, y cuando cuentan con alta especia-
lidad como endoscopia, es mas facil realizar su actividad
como cirujana. Por otro lado, 59 (40.4%) que expresaron
ser dificil de compaginar su vida como cirujana y su vida
familiar laboran en el turno nocturno para poder realizar
las actividades de madre y ama de casa, asi como las
que cursan con baja autoestima (Tabla 6).

Discusion
Tradicionalmente la cirugia ha sido considerada una

especialidad «de hombres», pero eso esta cambiando.
La percepcion de que la cirugia demanda demasiado

tiempo, que el trabajo durante la residencia es extremo
y que el estilo de vida de los cirujanos no es compati-
ble con una vida familiar y social plena, desalienta a
muchas mujeres para ser especialistas en cirugia ge-
neral. La cirugia no requiere fuerza fisica, sino toma
de decisiones, capacidad intelectual y habilidades
motoras'.

En el mundo, las mujeres siguen siendo discrimina-
das en cirugia a pesar de su crecimiento en todos los
niveles de formacion y laboral, tanto como estudian-
tes de medicina, médicas generales, residentes de
cirugia, cirujanas y académicas®.

En Corea se graduaron el 38.7% de mujeres de
todas las escuelas de medicina con que cuenta, pero
solo el 8.9% se graduaron de cirujanas en el afno
2020°. En paises como el Reino Unido, a pesar de
que en las escuelas de medicina ingresan el 55% de
estudiantes mujeres, solo el 28% optan por una es-
pecialidad quirurgica®. En los Estados Unidos de
América también ocurre lo mismo en las escuelas de
medicina, donde ingresan mas del 50% de mujeres,
pero en las especialidades quirdrgicas el porcentaje
aun es bajo, como urologia, ortopedia y cardiotoraci-
ca; en cirugia general, se ha incrementado al 35.5%".
En México, en 2019, de acuerdo con INEGI e INMU-
JERES, el porcentaje de mujeres que ingresaron a la
carrera de medicina fue del 6.9% de todas las estu-
diantes universitarias, frente al 6.1% de los estudian-
tes varones*. Asi, también en las facultades de
medicina un poco mas del 50% son mujeres (el 64%
en la de la Universidad Nacional Auténoma de Méxi-
co); sin embargo, para la especialidad de cirugia ge-
neral aun es bajo el porcentaje'>™.

Otro factor relevante para explicar este fendmeno
de la tendencia al incremento de la matricula femeni-
na es que con la carrera de medicina se obtiene una
retribucion econdmica en general de nivel medio, y
por ello muchos hombres buscan profesiones que
potencialmente sean mejor remuneradas que la me-
dicina; no obstante, esta afirmacion debe ser sujeta
a estudios posteriores™.

Heizen et al.%, en un estudio realizado en 2017,
documentaron que habia 147,910 médicos especialis-
tas, de los cuales el 37.4% eran mujeres y el 62.6%
eran hombres; la relacion hombre: mujer fue de 1.7,
dependiendo de la especialidad. De acuerdo con la
Encuesta Nacional de Ocupacion y Empleo del INEGI,
al segundo semestre de 2021 México contaba con
305,418 personas ocupadas como médicos, de las
cuales el 54% eran hombres y el 46% eran mujeres,
entre las edades de 25 a 40 afos™.



En nuestro estudio se observo un incremento pau-
latino del egreso de la licenciatura de medicina; en la
década de 1970 a 1979 solo habian terminado la li-
cenciatura 7 (4.8%) y en la década de 2000 a 2009
fueron 47 (32.2%). Las médicas generales que ingre-
san a la especialidad de cirugia general son altamen-
te competitivas, ya que casi la mitad (64 [43.32%])
ingresaron en la primera vez que se presentaron al
ENARM, y el resto no fue por falta de capacitacion,
sino probablemente por falta de plazas para su for-
macion, ya que en 2019 el ENARM lo presentaron
42,680 aspirantes y solo habia ofertadas 9480 plazas,
y de estas, 1646 eran para la especialidad de cirugia
general. También se observé en nuestro estudio que,
cuantas mas veces se presentan al ENARM, menor
es el nimero de médicas que ingresan a la especia-
lidad; en el primer examen fueron 64 (43.8%), en el
segundo fueron 40 (48.1%) y en el sexto solo 2 (2.4%)
lo pasaron. También se ve cdmo se ha incrementado
el egreso de las cirujanas a lo largo del tiempo; en la
década de 1970 a 1979 solo termind 1 (0.7%) y para
la década de 2010 a 2019 terminaron 58 (39.7%)'6.

En Kuwait se realizé un estudio de microagresiones
en el periodo de entrenamiento como residentes, que
es otra forma de discriminacién, siendo la mas fre-
cuente el insulto verbal (67%), seguido de la invalida-
ciond. Las microagresiones en México se pueden
percibir cuando la residente de cirugia estéa en entre-
namiento y el cirujano adscrito realiza un comenta-
rio estereotipado, como que estaria mejor «en la
cocina de su casa» en vez de estar en el quiréfano,
siendo puesta en ridiculo frente a todo el equipo
quirargico.

Una de las formas de discriminacion de género que
tiene la cirujana es por sus pares al no permitirle rea-
lizar los mismos procedimientos quirdrgicos. La Dra.
Katheryn Dorohty Duncan Anderson, cirujana pedia-
tra, trabajé en el Georgetown University Hospital y
solo le asignaron siete casos en 2 afos, por lo que
decidié cambiar a los hospitales comunitarios, donde
en un periodo de 1 afio opero 700 casos; cabe hacer
mencién que fue la primera cirujana en ser presidenta
del American College of Surgeons (2005-2006)"'. En
nuestro estudio se documentéd que no se permitié
realizar los mismos procedimientos quirurgicos a las
mujeres que a los hombres, durante el periodo de
adiestramiento, en 86 (58.9%), y cuando ya eran ci-
rujanas en 28 (19.2%).

En un estudio de médicos especialistas en México,
en 2017, se publicé que el 69% cuentan con certifica-
cién; de estos, las mujeres especialistas tienen un
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porcentaje mas alto, del 73.5%". Otra cifra importante
al respecto de la certificacion, que publicaron Zerme-
fio et al.'®, es que por parte del CMCG hay certificados
aproximadamente 10,232 cirujanos, de los cuales se
ha calculado que el 10.5% son cirujanas. Esto se co-
rrobora en nuestro trabajo, ya que 119 (81.5%) ciruja-
nas cuentan con la certificacion del CMCG, lo cual
indica que las cirujanas siguen la normatividad y las
hace mas competitivas.

Dentro de los datos demograficos se observd que
un gran porcentaje de cirujanas nacieron en la Ciudad
de México (52 [35.6%]), probablemente debido a que
todo el pais esta centralizado. Pocas emigran a los
Estados, ya que 41 (28%) estan trabajando en la Ciu-
dad de México, probablemente por la infraestructura
que ofrecen los hospitales.

La discriminacién hacia las mujeres, en especial en
las estudiantes de medicina y las cirujanas, se va a
manifestar de diferentes formas de acuerdo con la
cultura. En los paises altamente desarrollados en
igualdad, como Suecia, las estudiantes de medicina
aun sufren discriminacion de género, en el 41.7%, y
quienes la producen son el personal médico en un
33.7%, los pacientes y los familiares de estos en un
29.7%, y otros estudiantes de medicina en un 14.9%.
La discriminacion se manifiesta en forma silenciosa,
ignorandolas, menospreciandolas, no importando lo
que digan en un contexto. Otra forma es ponerlas en
ridiculo. Los pacientes las tratan como un objeto o un
juguete, diciéndoles little girl o sweet girl, no toman-
dolas en serio como a sus pares’. En Chile, a las ci-
rujanas las llaman «sefioritas», sin reconocimiento, y
también las ignoran, a pesar de que la cirujana vaya a
valorar a un paciente para realizarle un procedimiento
quirdrgico de urgencias, y si acude con residentes va-
rones les dan el crédito a ellos, como si fueran los ci-
rujanos que van intervenir al paciente®. La manifestacion
de la discriminacion en nuestro estudio por parte de los
pacientes a las cirujanas en México es denominando-
las «seforitas» en 126 (86.3%), como si fueran enfer-
meras, solicitdndoles que realicen actividades de
enfermeria y no tomandolas en serio.

En un pais como México, con tradicién sexista mi-
lenaria, en nuestro estudio las cirujanas son discrimi-
nadas por los pacientes, ya que en el 50.7% no son
igual de reconocidas como los cirujanos hombres. Por
otro lado, las mismas mujeres dudan de las capaci-
dades de sus congéneres cuando prefieren acudir a
consultas médicas con hombres, por desconfiar de
las especialistas o cirujanas™. En nuestro estudio, las
pacientes mujeres desean ser atendidas por cirujanos
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hombres en el 43.8%; en contraste, cuando un pa-
ciente hombre esta en la misma condicion, el porcen-
taje es del 27.4%. Las pacientes mujeres llevan a sus
€sposos para presionar a la cirujana para su atencion
en un 30.8%, como una manifestacién de sexismo.

El personal de enfermeria no considera que las
cirujanas sean de mayor jerarquia que ellas, las con-
sideran como pares y desean que realicen las mismas
funciones, discriminado a las cirujanas. Cuando un
paciente solicita el cdmodo a una residente o a una
cirujana, y esta informa a las enfermeras, les dicen
«ipor qué no se lo lleva usted?», pero si fuera un
hombre medico dirian «si, en un momento se lo lle-
vo»'. Otra forma de discriminacion por el personal de
enfermeria es que no considera que la cirujana sea
capaz de operar, por lo que, en nuestros resultados,
el 59.6% (87), si estan en el quiréfano y hay un hom-
bre, se dirigiran a él como lider del equipo quirurgico
a pesar de que la cirujana esté programada como tal.

En las academias y asociaciones, pocas cirujanas
han alcanzado a representar estas. Asi, en la Acade-
mia Nacional de Medicina, durante sus 158 afos de
existencia, solo ha habido una presidenta. En la Aca-
demia Mexicana de Cirugia, con sus 89 afios de fun-
dada, no ha habido ninguna presidenta. Y en lo que
se refiere a la Asociacion Mexicana de Cirugia Gene-
ral, con 49 afos de existencia, ha habido dos presi-
dentas. Pero este fendmeno no es exclusivo de
México; también se observa los Estados Unidos de
América, pues en el American College of Surgeons
ha habido cuatro presidentas, Kathryn D. Anderson,
Patricia J. Numann, Barbara Lee Bass y Julie A. Freis-
chlang, en los 109 afos desde su fundacion'®2!-23,
Falta promocién de las mujeres en posiciones direc-
tivas, que generalmente son ocupadas por hombres,
ya que en nuestro estudio solo el 5% de todas ocupan
puestos de mando medio como directoras, subdirec-
toras y jefas de servicio de cirugia general.

El estado civil es importante para el desarrollo
holistico de la cirugia general, porque las puede li-
mitar en cuanto a la actualizacién académica. En un
estudio realizado por Sanchez* en 1995, el 40%
eran casadas, y en nuestro estudio lo son 52 (35.6%);
sin embargo, ha habido un incremento muy impor-
tante de union libre, del 1% antes al actual del 17.1%.
Existe un menor porcentaje de solteras, con una
reduccion del 46% al 29.2%. Ser casadas o en union
libre conlleva multiples actividades, como el cuidado
de los hijos (en caso de tenerlos), mantener limpia
la casa o la preparacién de la comida, entre otras,
que hacen que algunas cirujanas laboren en el turno

nocturno para poder ejercer la cirugia. A pesar de
las multiples actividades que ejercen, el 59.5% dicen
ser felices y pueden compaginar la cirugia con su
vida familiar; sin embargo, el 40.4% dijeron tener
dificultad en compaginar las actividades de su hogar
con la cirugia y se sienten abrumadas, y algunas
manifestaron no tener la oportunidad de acudir a las
actividades académicas por falta de tiempo y que no
existe la posibilidad de guarderias para el cuidado
de sus hijos mientras asisten a cursos o congresos.
Las cirujanas casadas sin hijos si pueden desarro-
llarse en forma holistica.

La autodiscriminacién también existe, pues las mu-
jeres en ocasiones se discriminan, dudando de sus
propias capacidades y su potencial®®, y en vez de
llamarse a si mismas cirujanas eligen la traduccion
women’s surgeons como mujeres cirujanos, cuando
en el idioma espafol esta aceptado desde los afios
1980 por la Real Academia Espariola que en todas
las profesiones existe el femenino y, por lo tanto, es
cirujana. Otras, cuando en vez de llamarlas «doctora»
les dicen «sefiorita», se ponen contentas porque di-
cen que es «sefiora», y no se estan reconociendo su
capacidad intelectual. Por otro lado, a las cirujanas,
cuando los pacientes se dirigen como doctora es por
su nombre, como a las enfermeras, y no por el ape-
llido, a diferencia de los hombres médicos, a quienes
siempre se dirigen por su apellido.

Se deberan elaborar estrategias para que las ciru-
janas puedan desarrollarse en condiciones de igual-
dad con los cirujanos hombres, probablemente crear
una infraestructura donde las cirujanas puedan tener
el cuidado de sus hijos en un lugar seguro mientras
ellas se desarrollan en el @mbito quirdrgico, asi
como contar en los eventos académicos con guar-
derias, mientras ellas asisten a estos. El camino es
aun largo, y se debera continuar trabajando dia a dia
en ello.

Conclusiones

La discriminacién es frecuente en la practica qui-
rurgica diaria de las cirujanas en los tres ambitos:
pares, pacientes y personal de enfermeria. Este es
un trabajo inicial en el que se cuantifica la discrimi-
nacion de las cirujanas en México. Consideramos que
futuros estudios deberian explorar otros aspectos de
la discriminacion en las cirujanas y si influyen en su
desemperio como tales. Se deberan implementar es-
trategias para evitar la discriminacion de las cirujanas,
para estar en un ambiente de igualdad.



La percepciéon de discriminaciéon de las cirujanas
durante su entrenamiento y como especialistas requie-
re muchos pasos para crear cambios de conducta en
el personal de salud y en los pacientes, siendo cam-
bios sociales y culturales que llevardn mucho tiempo
para sean consideradas como sus pares varones.
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Resumen

Objetivo: Determinar la importancia de la supervision de las acciones esenciales de seguridad del paciente (AESP) en las
diferentes unidades médicas de los distintos niveles de atencion en la Ciudad de México. Método: La preocupacion por la
calidad en la atencion de salud, entendida como la seguridad de los pacientes, es un aspecto fundamental que involucra a
las autoridades y al personal operativo. Se realizaron supervisiones en las diferentes unidades médicas de la Ciudad de
México. Resultados: Se observaron correlaciones positivas entre la supervision de las AESP y el nimero de dafios, inciden-
tes, eventos y errores existentes en las unidades médicas. Conclusiones: La supervision del programa de AESP debe estar
destinado a la prevencion y gestion de los riesgos en la atencion de salud, reconociendo la ocurrencia de eventos adversos
como una realidad producto de un trabajo paulatino de todo un proceso de mejora continua.

Palabras clave: Acciones esenciales. Seguridad. Paciente.
Abstract

Objective: To determine the importance of the supervision of the essential patient safety actions (AESP) in the different
Medical Units of the different levels of care in Mexico City. Method: The concern for quality in health care, understood as the
safety of patients, is a fundamental aspect that involves the authorities and operational personnel. Supervisions were carried
out in the different medical units of Mexico City. Results: Positive correlations were observed between the implementation of
the AESP and the number of damages, incidents, events and errors existing in the medical units. Conclusions: The supervi-
sion of the AESP program should be aimed at the prevention and management of risks in health care, recognizing the occur-
rence of adverse events as a reality resulting from a gradual work of a whole process of continuous improvement.

Keywords: Essential actions. Safety. Patient.
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|ntroducci6n

Es una realidad que la falta de seguridad en el pro-
ceso de atencién a la salud produce dafo a los pa-
cientes, que en algunas ocasiones ha llegado a cobrar
vidas y en otras ha dejado secuelas que llegan a
ser muy graves, generando afectaciones, personales,
familiares y laborales, cuya remediacion representa
un alto costo'.

Los datos mas recientes publicados muestran que
la falta de seguridad del paciente en los Estados Uni-
dos de América es la tercera causa de muerte en ese
pais, apoderandose de 220,000 vidas cada afio, y en
términos econdmicos se estima un costo de entre
17,000 y 29,000 millones de ddlares anuales por
eventos adversos prevenibles?.

En México se estima que un 8% de los pacientes
hospitalizados sufren algun tipo de dafo y un 2%
mueren, siendo la poblacién mas afectada la que se
encuentra economicamente activa, situaciéon que
pone de manifiesto el hueco econémico y las reper-
cusiones sociales que tiene y que pocas veces nos
detenemos a mirar. La ventana de oportunidad se
encuentra en un 62% de los eventos adversos que
son prevenibles, y es en ellos en los que se debe
incidir para brindar una atencién médica mas
segura.

Para atender este problema se han impulsado di-
versas acciones en el ambito internacional, pero no
se ha logrado avanzar lo suficiente, a pesar de las
campafas, acciones, metas y demas estrategias
que se han puesto en marcha3+.

La seguridad para el paciente durante los procesos
de atencion a la salud es prioritaria. De acuerdo con
las estimaciones, en México, el 2% de los pacientes
hospitalizados mueren y el 8% sufren algun dafio a
causa de eventos adversos relacionados con la segu-
ridad del paciente®. Sin embargo, se calcula que un
62% de este tipo de eventos adversos son preveni-
bles, lo que plantea un area de oportunidad para
brindar atencién médica.

La Organizacion Mundial de la Salud (OMS) estima
que, a escala mundial, cada afio decenas de millones
de pacientes sufren lesiones incapacitantes o mueren
como consecuencia de practicas médicas o atencién
insegura®.

De acuerdo con los National Institutes of Health de
los Estados Unidos de Ameérica, la seguridad del pa-
ciente se define como la atencion libre de dafo acci-
dental, asegurando el establecimiento de sistemas y

procesos operativos que minimicen la probabilidad
del error y se maximice la probabilidad de su
impedimento’.

La OMS, en 2007, lanzé las soluciones para la se-
guridad del paciente, con la finalidad de ayudar a
reducir el riesgo de dafios innecesarios relacionados
con la atencién sanitaria, mediante la reformulacion
de los procedimientos de asistencia al enfermo para
evitar los errores humanos y hacerlos méas seguros.
En los paises desarrollados se estima que hasta uno
de cada 10 pacientes hospitalizados sufre dafios aso-
ciados al proceso de atencion recibida, y en los pai-
ses en desarrollo la cifra probablemente sea mucho
mayor. Lo mas importante en materia de seguridad
de los pacientes es evitar que sufran dafos durante
el tratamiento y la atencion®®.

La Joint Commission International (JCI) identifica,
mide y comparte las mejores practicas relacionadas
con la calidad y la seguridad de los pacientes, y es-
tablece objetivos internacionales que ayudan a las
organizaciones a abordar las dreas mas problemati-
cas relacionadas con la seguridad de los
pacientes'®12,

El Sistema Nacional de Certificacion de Estableci-
mientos de Atencion Médica (SiNaCEAM) del Consejo
de Salubridad General promovié en 2009 las enton-
ces Metas Internacionales de Seguridad del Paciente,
las cuales son prioridad para la certificacion de esta-
blecimientos de atencién médica hasta la fecha. El
trabajo conjunto con la Direccion General de Calidad
y Educacién en Salud (DGCES) y las diferentes ins-
tituciones de salud generd las actuales ocho acciones
esenciales para la seguridad del paciente (AESP). La
seguridad del paciente es una premisa fundamental
de la calidad de la atencion y se ha convertido en una
estrategia prioritaria del Sistema Nacional de Salud.

Con el propdsito de disminuir la ocurrencia de da-
fios evitables en la atencién médica, surge la estra-
tegia «Seguridad del Paciente» establecida por la
OMS, y en México se publico en el Diario Oficial de
la Federacion del 8 de septiembre de 2017, determi-
nando la obligatoriedad de la implementacion para
todos los integrantes del Sistema de Salud.

La seleccién de las acciones es resultado de la
evaluacion de afios de implementacion con excelen-
tes resultados en el cuidado de los pacientes, el
aprendizaje a base del andlisis de los errores y la
medicion de la percepcién de la cultura de seguridad
del paciente.

En el Instituto de Seguridad y Servicios Sociales
para los Trabajadores del Estado consideramos que
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la calidad es la esencia de cualquier tipo de accién o
actividad y la encontramos implicita en todas las
areas del desarrollo del individuo y de la sociedad,
de tal modo que la salud y el acceso efectivo a los
seguros, prestaciones y servicios no es una excep-
cion. A pesar de todos los conocimientos, avances y
esfuerzos realizados por la sociedad, la deficiencia
de calidad o de garantia de la calidad es una cons-
tante que representa un reto para la sociedad misma,
pero sobre todo para aquellos paises cuyos niveles
de desarrollo no han alcanzado estandares deseables
y sostenidos que repercutan en su progreso sanitario
y social. En contraparte, la ausencia de calidad se
manifiesta de diferentes maneras: servicios inefecti-
vos e ineficientes, acceso limitado a los servicios de
salud, prestaciones y servicios, incremento de costos,
quejas médicas y administrativas, insatisfaccién de la
poblacion usuaria y de los profesionales de la salud,
afectacion de la credibilidad en la prestacién de ser-
vicios por parte de los usuarios, deficiente imagen
institucional y, lo peor, pérdidas humanas vy
financieras.

Las Metas Internacionales de Seguridad del Pa-
ciente, actualmente conocidas como Acciones Esen-
ciales de Seguridad del Paciente (AESP) son:

- Correcta identificacion del paciente.

- Comunicacion efectiva.

- Seguridad en el proceso de medicacion.

- Seguridad en los procedimientos.

- Reduccién del riesgo de infecciones asociadas

a la atencion de la salud.

- Reduccién del riesgo de dafio al paciente por

causa de caidas.

- Registro y andlisis de eventos centinela, eventos

adversos y cuasi fallas.

- Cultura de seguridad del paciente.

Método

Estudio descriptivo, transversal, para verificar la
aplicacion de las AESP en las unidades médicas de
la Ciudad de México en beneficio de los derechoha-
bientes y del propio personal de salud. Se estandari-
zaron los elementos medibles de verificacion de
aplicacion de las AESP:

- Correcta identificacion del paciente.

- Comunicacion efectiva.

- Seguridad de los procesos de medicacion.

- Seguridad en los procedimientos.

- Reduccidn del riesgo de infecciones asociadas a

la atencion.
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Figura 1. Apego en clinicas de medicina familiar.

- Reduccidn del riesgo de caidas.

- Registro y andlisis de eventos adversos.

- Medicion de la cultura de seguridad del paciente.

Como estrategia para la supervision de las AESP,
la Subdireccion de Calidad de la Direccién Normativa
de Supervision y Calidad realizé la supervision del
personal operativo de las diferentes unidades en el
primero, segundo y tercer nivel de atenciéon de las
cuatro delegaciones de la Ciudad de México. La pri-
mera ronda de seguridad se realizé durante el mes
de enero, concluyendo el 31 de diciembre de 2021.

Se siguid una metodologia estandarizada durante
el trabajo en los procesos y las rondas de seguridad
realizadas en las diferentes unidades médicas

Resultados

Al 31 de diciembre de 2021, la totalidad de las uni-
dades médicas de la Ciudad de México concluyeron
sus reportes, logrando sensibilizar a la totalidad de
su poblacion.

Se observaron correlaciones positivas entre la com-
plejidad de la unidad médica y el apego a las AESP.
El grado de apego es inversamente proporcional al
nivel de atencién médica y no necesariamente por la
cantidad de recurso humano.

Los principales factores asociados a la falta de
apego fueron la ausencia de supervision y la carencia
de una cultura de seguridad.

Los principales factores asociados a la letalidad
fueron la falta de acceso a los servicios de salud, la
vulnerabilidad por ingreso y la carencia social.

La evidencia generada debe llevar a decisiones
tendentes al mejoramiento de la calidad de vida de la
poblacién con carencias y vulnerabilidades sociales,
que necesita ser protegida contra las consecuencias
de la pandemia de COVID-19.



M.A. Serrano-Berrones et al. Acciones de seguridad del paciente

M 1ra. Ronda de seguridad

[ Elementos entregados

X
o o
X ]
3 X =
< 2 S °’
o] o
2 S q 2 8
3 @ ~ R
© ~ 0
3 ° © § ©
o [ce]
~ -
o] v
< o
o Q ®
) © 3
BN S 2 8 N
g & 8 [N
- =
AESP 1 AESP 2 AESP 3 AESP 4 AESP 5 AESP 6 AESP 7
Figura 2. Porcentaje de cumplimiento de elementos medibles y primera ronda de seguridad.
1
0.9 86.42% 88.00% 88.00%
' 80.00%
0.8
07 65.71%
0.6
52.50% o
05 49.05%
0.4
0.3
0.2
0.1
0
AESP 1 AESP 2 AESP 3 AESP 4 AESP 5 AESP 6 AESP 7

Figura 3. Porcentaje de apego de clinicas de especialidad y hospitales generales.

Referente al apego en las diversas clinicas de me-
dicina familiar, en la figura 1 puede verse el porcen-
taje que alcanzé cada AESP derivado del cumplimiento
por cada elemento medible, de lo cual destaca la re-
duccion del riesgo de caidas (AESP 6), seguida por
la comunicacion efectiva (AESP 2) y la reduccién del
riesgo de infecciones en la atencidn a la salud con el
programa de higiene de manos (AESP 5), dando un
porcentaje por arriba del 80%; el resto de las accio-
nes se estiman en una ascendencia por arriba
del 60%.

El porcentaje de cumplimiento de elementos medi-
bles y primera ronda de seguridad (Fig. 2) representd
un avance importante, como lo demuestra el avance
que se obtuvo tras la implementacion del programa

de las AESP, donde se observa de manera notoria
un incremento significativo por arriba del 50% en
cuatro de las acciones (identificacién correcta del
paciente, comunicacion efectiva, procedimientos se-
guros y reduccion de riesgo de caidas) y de un 35%
las tres restantes (medicacion segura, higiene de
manos y notificacion de eventos adversos), de acuer-
do con los elementos que se deben cumplir por cada
accion.

Al analizar el porcentaje de apego de clinicas de
especialidad y hospitales generales (Fig. 3), observa-
mos que aun existe un porcentaje inferior al 60% en
riesgo de caidas y medicacién segura, mientras que
el incremento se presenta en un 80% en identificacion
correcta del paciente, comunicaciéon efectiva,
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Figura 4. Porcentaje de cumplimiento de elementos medibles y primera ronda de seguridad.

procedimientos seguros y reduccién del riesgo de
infecciones asociadas a la atencién a la salud. En un
punto intermedio se encuentra la notificacion de even-
tos adversos.

En cuanto a los avances obtenidos posterior a la
implementacion de las AESP con elementos medibles
(Fig. 4), se observa un porcentaje de cumplimiento de
elementos medibles y la primera ronda de seguridad
por debajo del 90%, teniendo un incremento de un
8%, dado que en la primera ronda de seguridad se
encontraban por arriba del 60% y del 80%.

Discusion

El presente trabajo de investigacion fue disefiado
para enmarcar que las unidades médicas y los profe-
sionales de la salud requieren politicas de salud ba-
sadas en la calidad y la seguridad de los pacientes
con continuos periodos de monitoreo para valorar los
avances obtenidos e instaurar medidas de mejora-
miento de la calidad, ademas de fomentar el desarro-
llo de una cultura de calidad y seguridad con el fin de
concientizar sobre la necesidad de generar un am-
biente seguro de calidad en todas las unidades.

Podemos decir que las acciones y los objetivos de
la implementacion de la AESP son:

— lIdentificacién del paciente: mejorar la precisiéon de
la identificacion de pacientes, unificando este pro-
ceso en los establecimientos del sector salud, uti-
lizando al menos dos datos que permitan prevenir
errores que involucren al paciente equivocado.

Comunicacion efectiva: mejorar la comunicacion
entre los profesionales de la salud, los pacientes y
los familiares, con el fin de obtener informacion
correcta, oportuna y completa durante el proceso
de atencion y asi reducir los errores relacionados
con la emision de ordenes verbales o telefénicas.
Seguridad en el proceso de medicacion: fortalecer
las acciones relacionadas con el almacenamiento,
la prescripcion, la transcripcion, la dispensacion y
la administracién de medicamentos, para prevenir
errores que puedan dafar a los pacientes.
Seguridad en los procedimientos: reforzar las
précticas de seguridad ya aceptadas internacio-
nalmente y reducir los eventos adversos para
evitar la presencia de eventos centinela deriva-
dos de la practica quirurgica y de procedimientos
de alto riesgo fuera del quiréfano.

Reduccidn del riesgo de infecciones asociadas a la
atencion de la salud: ayudar a reducirlas mediante
la implementacién de un programa integral de hi-
giene de manos durante el proceso de atencion.
Reduccidn del riesgo de dafio al paciente por cau-
sa de caidas: prevenir el dafio al paciente asociado
a las caidas en los establecimientos de atencion
médica del Sistema Nacional de Salud mediante la
evaluacion y la reduccion del riesgo de caidas.
Registro y andlisis de eventos centinela, eventos
adversos y cuasi fallas. Generar informacion sobre
cuasi fallas, eventos adversos y centinela, median-
te una herramienta de registro que permita el ana-
lisis y favorezca la toma de decisiones para que
en el ambito local se prevenga su ocurrencia.
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— Cultura de seguridad del paciente: medir la cul-
tura de seguridad del paciente en el ambito hos-
pitalario, con el propdsito de favorecer la toma
de decisiones para establecer acciones de me-
jora continua del clima de seguridad en los hos-
pitales del Sistema Nacional de Salud.

Conclusiones

Se hace necesario desarrollar e implementar progra-
mas continuos e inquebrantables de educacién y ca-
pacitacién, con el objetivo de contar con personal
capacitado y entrenado que disponga de conocimien-
tos y formacién, actualizando a todos los profesionales
de la salud en los procesos de atencién de la salud de
calidad y seguridad bajo estandares que permitan de-
sarrollar competencias evitando eventos adversos, en
un ambiente de confianza en el sistema y de mejora
de la comunicacién. Resulta evidente que los compro-
misos de la institucion con la calidad son ineludibles,
por lo que la implementacion de las AESP debe ocupar
un lugar relevante en nuestro trabajo diario.
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Un nuevo dispositivo disector que separa y limpia las
estructuras anatomicas durante la cirugia laparoscépica
A novel dissector device that separates anatomic structures during laparoscopic surgery
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Resumen

Obijetivo: Describir un nuevo dispositivo disector en laparoscopia, con una mejor definicion de las estructuras anatomicas
para obtener una mejor diseccion,separacion y limpieza de las estructuras. Método: El disector endoscdpico DisePad fue
disefiado y desarrollado en el servicio de cirugia experimental del Centro Médico Nacional 20 de Noviembre, y patentado
ante el Instituto Mexicano de la Propiedad Industrial (registro n.° 3512). Resultados: EI componente mas importante del
disector es la punta que tiene contacto con los tejidos: es una tela de algodon-poliéster negra impregnada en un gel
(patentado) que, al ser sumergido en un termo con solucion salina caliente, permite retener la temperatura.
Conclusiones: Este dispositivo ha sido utilizado en 364 procedimientos quirdrgicos por via laparoscdpica y ha demostrado
ser util para visualizar, separar y limpiar estructuras anatémicas sin producir dafio por lesion térmica, desgarre, hemor-
ragia ni perforacion visceral.

Palabras clave: Cirugia laparoscopica. Disector laparoscopico. Separacion de estructuras.
Abstract

Objective: To describe a novel dissector device useful in laparoscopy, better definition of anatomic structures to have a bet-
ter dissection, separation, and cleaning of the structures. Method: The endoscopic dissector DisePad was designed and
developed at the experimental surgery department of Centro Médico Nacional 20 de Noviembre, and properly patented
at Instituto Mexicano de la Propiedad Industrial (title 3512). Results: The tip of the device is the most important com-
ponent, by its direct contact with the different tissues, consists of a cotton-polyester black cloth impregnated with a
special gel immersed into a hot saline solution. Once soaked the tip maintains the solution temperature on it-
self. Conclusions: This device has been used in 364 laparoscopic procedures demonstrating, its utility to visualize, sep-
arate and clean anatomical structures without thermal lesion, tear, hemorrhage or visceral perforation.

Keywords: Laparoscopic surgery. Laparoscopic dissector. Separate structures.
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|ntroducci6n

Durante la cirugia laparoscépica puede ser util con-
tar con un instrumento, un disector endoscopico, que
ayude a visualizar, separar y limpiar las estructuras
anatomicas sin producir dafo a los tejidos y drganos
por lesion térmica, desgarre, hemorragia o perfora-
cion visceral (Fig. 1). Un disector endoscédpico puede
ser util en varios procedimientos quirdrgicos, como
colecistectomia’?, cualquier técnica de funduplicatu-
rad, esofagocardiomiotomia*, colectomia®, apendicec-
tomia®, adhesidlisis, histerectomia’, adrenalectomia®,
etc. Es posible improvisar un disector endoscopico
con una pequefa esfera de gasa tomada por una
pinza laparoscopica y unida a una sutura larga de
seguridad. En el comercio se cuenta con disectores
laparoscopicos con esponjas en la punta, fabricados
por Ethicon y Fabco, que nosotros como grupo he-
mos utilizado observando poca eficiencia en la disec-
cién; por ser blancos, al saturarse de sangre se
pierden pixeles en el monitor, y ademds no cuentan
con un mango ergondémico que facilite su utilizacién
(Fig. 2). Hay disectores laparoscépicos que fueron
patentados en los Estados Unidos de América, como
el Laparoscopic Surgical Gauze (patente USA
No. 5,817,121) y el Christoudias Endodissector (pa-
tente USA No. 6,391,040), que son instrumentos so-
fisticados, complicados de armar, esterilizables y de
alto costo (Fig. 3).

Este articulo describe un nuevo disector endoscépi-
co, el DisePad, disefiado y desarrollado en el servicio
de cirugia experimental del Centro Médico Nacional 20
de Noviembre. El dispositivo fue presentado el 23 de
septiembre de 2014 ante el Instituto Mexicano de la
Propiedad Industrial, y después del analisis y una bus-
queda nacional e internacional fue dictaminado como
innovacion quirurgica, otorgandole el Registro de Mo-
delo de Utilidad n.® 3512 con fecha 13 de julio de 2016,
firmado por la Directora Divisional de Patentes (Fig. 4).

Las desventajas de los disectores laparoscépicos
actuales son:

— Endostik® Bullet (Fabco): la punta del disector es
de algodén hilado blanco, la experiencia es que
se desliza resbalando sobre los tejidos sin lograr
una diseccion eficiente, y debido a su color blanco
se satura rapidamente de sangre y pierde pixeles
en el monitor, y ademdas no cuenta con un mango
ergondmico.

— Laparoscopic Surgical Gauze: la punta del disec-
tor es de tela de algodén, unida a una base

L. Padilla et al. Disector para cirugia laparoscopica

Figura 1. Disector endoscdpico DisePad en colecistectomia laparos-
cdpica. A: diseccion del conducto cistico. B: vision critica de la disec-
cion con el DisePad.

Figura 2. Disectores laparoscdpicos disponibles y patentados.

metélica que debe atornillarse a una varilla y
desecharse después del procedimiento. Tampo-
co cuenta con mango ergondmico de sostén. La
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s

Figura 3. Instrumentos patentados, sofisticados y de alto costo.

varilla metalica debe limpiarse y esterilizarse.,
Tiene un alto costo.

— Christoudias Endodissector: con este tipo de di-
sector el inconveniente es que la instrumentista
tiene que preparar la punta disectora con gasa y
colocar una sutura en la base. Esta punta disec-
tora se introduce en la punta que se cierra con
una pinza. Es un instrumento incémodo en la
preparacion y de elevado costo.

Las ventajas del disector laparoscépico DisePad son:

— Cuenta con una tela negra de algodén-poliéster
impregnada en un gel, protegido por la patente,
que tiene la particularidad de retener la tempe-
ratura al sumergirlo en solucion estéril caliente
en un termo, y por lo tanto la diseccion de los
tejidos se realiza de forma facil, con un minimo
sangrado y mayores eficiencia y seguridad.

— El color negro de la tela evita la pérdida de pixeles en
el monitor, como sucede con las puntas blancas.

— Tiene un mango ergonémico que permite una
manipulacion facil y cémoda por el cirujano.

— La segunda version el disector tiene la misma
punta de tela de algoddn-poliéster impregnada
en el gel patentado sobre una cinta fijadora Ther-
mofit, con la gran ventaja de que es posible co-
locarlo de forma rapida en cualquier pinza
laparoscépica sin afectar el instrumento. Esta
segunda version tiene un menor costo y supone
un mayor cuidado al medio ambiente. (Véase en
YouTube: Dise-Pad Dissector Tip placement in
reusable dissector forceps. Luis Padilla MD.)

En nuestro grupo hemos utilizado el DisePad en
246 pacientes sometidos a diversos procedimientos
de cirugia laparoscépica y observamos la ayuda y la
seguridad que ofrece durante la diseccién. Estamos
desarrollando un estudio comparativo en el procedi-
miento de colecistectomia laparoscoépica con y sin el
dispositivo, valorando el tiempo en que se logra tener
una «vision critica» con el conducto y la arteria cisticos
perfectamente disecados y visibles antes de la coloca-
cion de la grapa en cada una de las estructuras anatd-
micas. Con evidencia de videos comparativos, los
resultados seran motivo de una futura publicacién.

Método

El disector laparoscpico tiene dos versiones. La
primera utiliza una varilla de aluminio sélido de 4.5 mm
de diametro y 35 cm de longitud. En uno de los extre-
mos se rebaja a 3 mm de didmetro con una longitud
de 2 cm. En el otro extremo se coloca un mango er-
gonomico de &cido polilactico (PLA, polylactic acid),
un material biodegradable, de 7 cm en el eje horizontal
y 10 cm en el eje oblicuo. En el extremo rebajado de
la varilla de aluminio se coloca una tela negra de al-
gododn-poliéster tratada con un gel patentado que
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Figura 5. Con el fin de fijar y retener la tela en la varilla de aluminio
se coloca un tubo fijador termocontréctil de color negro (polimero ole-
finico-polietilénico), y al final se logra una punta disectora de 1 cm de
longitud y 5 mm de didmetro.

permite retener una alta temperatura para mayor efi-
ciencia en la diseccion de tejidos. Para fijar y retener
la tela en la varilla de aluminio se coloca un tubo fija-
dor termocontractil (Thermofit) negro (polimero olefi-
nico-polietilénico), y al final se logra una punta
disectora de 1 cm de longitud y 5 mm de didametro
(Fig. 5). La segunda version es solo la punta disectora
de tela negra de algoddn-poliéster tratada con el mis-
mo gel patentado que retiene alta la temperatura, y
contiene también la cinta fijadora de Thermofit negra
doble, pero la ventaja es que se puede colocar en
cualquier pinza laparoscopica y desecharla al terminar
el procedimiento quirdrgico sin afectar al instrumento
(Fig. 6). Para fijar la punta disectora en la pinza, la
enfermera instrumentista deberd sumergir la punta en
el mismo termo con solucidn salina caliente que se usa
para desempafar la lente laparoscdpica siempre que
el cirujano solicite el instrumento. (Véase en YouTube:
DisePad — Dissector tip placement in reusable dissec-
tor forceps). Se cuenta con dos calibres: uno para
trocar de 10 mm y otro para trocar de 5 mm.

Figura 6. La segunda version es solo la punta disectora de tela negra
de algodon-poliéster tratada con el mismo gel patentado que retiene
alta la temperatura, con la cinta fijadora negra doble, y presenta la
ventaja de que se puede colocar en cualquier pinza laparoscopica
y desecharla al terminar el procedimiento quirdrgico sin afectar al
instrumento.

Resultados

Desde el primer prototipo utilizado el 23 de septiem-
bre de 2008 en una colecistectomia laparoscépica
hasta la fecha, nuestro grupo ha utilizado exitosamen-
te el DisePad en 246 colecistectomias laparoscopicas,
114 funduplicaturas laparoscopicas y 4 colectomias
laparoscépicas. (Véase en YouTube: Laparoscopic
cholecystectomy  with  DisePad, Laparoscopic
Nissen fundoplication with DisePad, Laparoscopic sig-
moidectomy with DisePad y Laparoscopic Right Co-
lectomy with DisePad.)

Discusion

El dispositivo, al ser calentado en solucién salina a
70 °C, diseca y separa los tejidos con mayor facilidad
y menor trauma, logrando una mejor visualizacion de
estructuras como los vasos sanguineos, los conductos
o los o6rganos intraabdominales. La punta disectora,



por ser negra, evita que el color rojo de la sangre pro-
duzca pérdida de pixeles en el monitor, como sucede
con las gasas blancas impregnadas de sangre. Cuenta
con un mango ergonémico de PLA que permite una
facil manipulacion de entrada a través del trocar y un
facil movimiento de diseccion al estar sujeto firmemen-
te a la varilla de aluminio. Es de facil manufactura,
econdémico y desechable, y ademas puede ser utiliza-
do como instrumento de traccion quirdrgica. La segun-
da version es solo la punta disectora colocada en una
pinza laparoscdpica, teniendo todas las ventajas ante-
riores, pero con un concepto de mayor cuidado al
medio ambiente al no tener que desechar la varilla y
el mango.

Conclusiones

Este dispositivo, disefiado y patentado por el servi-
cio de cirugia experimental del Centro Médico Nacio-
nal 20 de Noviembre, cumple con el objetivo de
disecar y separar los tejidos con mayor facilidad y
menor trauma, logrando una mejor visualizacion de
estructuras como l0s vasos sanguineos, los conductos
y los érganos intraabdominales. En la primera version,
que cuenta con mango ergondémico, este facilita la
manipulacion al entrar por el trocar y efectuar con
firmeza los movimientos de diseccion dentro de la
cavidad abdominal. La segunda version tiene la mis-
ma eficiencia en la diseccidén, pero como factor agre-
gado se encuentra que, al ser solo una punta disectora
adaptable a una pinza laparoscopica reutilizable, sim-
plifica su uso, resulta mas econdmica y protege el
medio ambiente al no tener que desechar la varilla de
aluminio y el mango de PLA de la primera version. Es
un dispositivo seguro y facil de usar, y creemos que
puede lograr una mejor visualizacion y diseccién de
las estructuras. Estamos desarrollando un estudio
comparativo en colecistectomia laparoscopica con y
sin dispositivo, valorando el tiempo en que se logra
tener la «visién critica» con el conducto cistico y la

L. Padilla et al. Disector para cirugia laparoscopica

arteria cistica perfectamente disecados antes del gra-
peo. Con evidencia de videos comparativos, los resul-
tados seran motivo de otra publicacion.
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Resumen

Objetivo: Evaluar los resultados clinico-quirdrgicos del abordaje tipo tubular en comparacion con el mini-open en la discoi-
dectomia lumbar. El abordaje tubular promete reducir el numero de dias de reposo y una reincorporacion mas temprana a las
actividades diarias y laborales. Método: Se realizé un estudio de casos y controles de pacientes operados por hernia discal
mediante cirugia tubular (casos) o mini-open (controles). Las variables investigadas fueron: dolor radicular y lumbar, sexo,
edad, falla en el tratamiento conservador, hernia lumbar de un solo nivel, tiempo quirdrgico, sangrado, tiempo de estancia
hospitalaria, persistencia de sintomas, complicaciones, tipo de actividad ocupacional y reinsercion a las actividades cotidianas.
Resultados: Se realizaron 100 cirugias y se crearon dos grupos, tubular y mini-open, con 50 pacientes cada uno, con hernia
discal de L4-L5 o L5-S1, respectivamente. El nivel mds afectado fue L4-L5 (69%). Del total de los casos, se encontré mejoria
significativa (p < 0.05) a los 15 dias posquirdrgicos en la escala EVA y ODI en el grupo tubular con respecto al mini-open.
Ocurrieron complicaciones como infeccion de herida quirdrgica, durotomia y dolor persistente. Conclusiones: El abordaje
tubular es una opcion segura y efectiva para hernias discales del segmento lumbar, y reduce los tiempos quirtrgicos, el san-
grado y el tiempo de reinsercion a las actividades cotidianas del paciente.

Palabras clave: Discoidectomia. Cirugia tubular. Mini-open. Cirugia lumbar.

Abstract

Objective: To evaluate the clinical-surgical results of the tubular vs. mini-open approach in lumbar discoidectomy. The tubular
approach promises to reduce the number of rest days and an earlier return to daily activities and work. Method: A case-
control study of patients operated on for disc herniation using tubular surgery (case) and mini-open (control) was carried out.
The variables investigated were as follow: radicular and lumbar pain, sex, age, failure in conservative treatment, single-level
lumbar hernia, surgical time, bleeding, length of hospital stay, persistence of symptoms, complications, occupational activity,
and reintegration into everyday activities. Results: Through 100 surgeries performed, two groups were created, tubular and
mini-open, with 50 patients each, with L4-L5 or L5-S1 disc herniation, respectively. The most affected level was L4-L5 (69%).
Of the total cases, a significant improvement was found (p < 0.05) at 15 postoperative days in the VAS and ODI scale in the
tubular group with respect to mini-open. Complications such as surgical wound infection, durotomy, and persistent pain oc-
curred. Conclusions: The tubular approach is a safe and effective option for herniated discs of the lumbar segment, and
reduces surgical times, bleeding, and the time of reinsertion to daily activities of the patient.

Keywords: Discectomy. Tubular surgery. Mini-Open. Lumbar Surgery.
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|ntroducci6n

Actualmente, la lumbalgia afecta al 85% de las per-
sonas en algun momento de su vida. Cada afio se
generan alrededor de 300,000 consultas en México
por esta condicion. Se considera la primera causa de
consulta en edad laboral, y la incomodidad y la mo-
lestia generadas pueden conducir a limitacion funcio-
nal e incapacidad de 10 dias o mas. Todo esto se
traduce en una mala calidad de vida'2.

La degeneracion de los discos intervertebrales se
produce por una serie de factores que tienen como
desenlace dolor lumbar e inestabilidad en la anatomia
axial de la columna. Los factores que intervienen
pueden ser estructurales, bioquimicos y biomecani-
cos. Debido al proceso de degeneracion discal se
encuentra un decrecimiento anormal de la vasculatura
que irriga al nucleo pulposo y al anillo fibroso. Este
estrés provocado llega a formar tejido de granulacién
que activa citocinas, interleucinas (IL-1f, IL-6, IL-8) y
prostaglandinas (PGE2). Por ultimo, los mediadores
inflamatorios y los nociceptores bajan el umbral del
dolor. Con esto se agrega hipermovilidad del disco
intervertebral y se altera la biomecanica lumbar, asi
como las articulaciones facetarias, los musculos pa-
raespinales y los ligamentos®S.

El proceso degenerativo inicia en los niveles que
tienen mayor movimiento y carga/soporte de peso axial.
Los niveles mayormente afectados son L5-S1 y L4-L5.
Entendemos como hernia discal la salida del nucleo
pulposo de su localizacion normal. Esta migracion po-
dra ser hacia la periferia, a través de un anillo fibroso
roto, o craneocaudal (hernias de Schmorl). Los niveles
mas frecuentemente implicados son L4-L5 y L5-S1'67,

Desde el afio 1829 se tiene registro de la primera
laminectomia, realizada por A.G. Smith en los Esta-
dos Unidos de América. La forma convencional para
resolver una hernia discal de un solo nivel permanece
vigente. Consiste en una laminectomia convencional
con abordaje en la linea media para eliminar la apé-
fisis espinosa, poder acceder al conducto y realizar
la discectomia del disco afectado. Desde entonces,
las técnicas y las formas de abordar esta patologia
han evolucionado, desde el uso de retractores peque-
fios para realizar una microdiscectomia realizado por
Williams hasta el uso de dilatadores tubulares intro-
ducidos por Faubert y Caspart en 1991. En el afio
2002, al acceso a microscopios transquirirgicos se
sumo a perfeccionar la técnica tubular gracias al gru-
po de Fessler y Palmer®.

El abordaje mini-open para el tratamiento quirirgico de
hernias de discos lumbares se remonta a los inicios de
los afios 1990. Consiste en realizar una incision en la
linea media, de una longitud promedio de 3-5 cm, e in-
volucra laminectomia bilateral amplia con facetectomia
medial con o sin foraminotomia®. Las ventajas que la li-
teratura mundial menciona para el abordaje tipo cirugia
minimamente invasiva de la columna vertebral (MISS,
por sus siglas en inglés) tubular respecto al acceso cla-
sico convencional son que se lesiona menos el grupo de
musculos paraespinales y con ello la inestabilidad que
pueda conducir a una listesis futura, con reduccion del
tiempo quirdrgico, del sangrado (< 50 ml) y del dolor
lumbar y radicular que presenta el paciente, el tiempo de
estancia intrahospitalaria, las complicaciones quirdrgicas
(debido al menor didmetro de la herida quirdrgica) y el
tiempo de reinsercion laboral y a las actividades cotidia-
nas del paciente®'s. En el presente articulo se discuten
las diferencias significativas entre el abordaje tubular y
el abordaje mini-open, asi como los resultados clinicos.

Método

En este estudio de casos y controles se analizaron 100
pacientes (50 por grupo) con hernia discal tratados me-
diante cirugia tubular (casos) o mini-open (controles)
(Figs. 1y 2). Todos los pacientes fueron intervenidos por
un mismo equipo quirdrgico en el periodo comprendido
de enero de 2015 a enero de 2021. Las variables de
estudio fueron sexo, edad, uso de escalas EVA (Escala
Visual Anéloga)'®*®y ODI (Oswestry Disability Index)’:'%2!
para evaluar el dolor y la incapacidad, localizacion de la
hernia, tipo de abordaje quirurgico (tubular o mini-open),
promedio de sangrado, tiempo quirdrgico, complicacio-
nes posquirdrgicas, tiempo promedio de estancia hospi-
talaria y actividad ocupacional de los pacientes. La
escala EVA, descrita por Hyanes y Patterson'®'’, va de
1 al 10, siendo 0 sin dolor y 10 dolor maximo. La escala
ODl, descrita en 1976 por John O’Brien'®'® para evaluar
el dolor cronico, gradia de 0 a 50 con las siguientes
categorias: 0-10 minimo, 11-20 moderado, 21-30 inten-
s0, 31-40 incapacidad y 41-50 disfuncién maxima. Se
establecieron los siguientes momentos de evaluacion y
reevaluacién del paciente con ambas escalas: revision
prequirdrgica y luego posquirdrgica a las 24 horas, 15
dias, 1 mes, 3 meses y 6 meses.

Abordaje tubular

Bajo anestesia general, el paciente es colocado en
posicion prono-supina en una mesa quirdrgica
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Figura 1. Abordaje con técnica tubular.

it .9
e

Figura 2. Abordaje con técnica mini-open.

radiolucida (Steris Amsco 3085). Después del proto-
colo quirdrgico de asepsia-antisepsia se realiza una
incision lineal paramedial (1 cm) de L5-S1, con previa
visualizacion por fluoroscopia (Siemens-Cios Alpha)
(Fig. 3). La incisién se profundiza mas alla del tejido
celular subcutaneo, el cual se incide con electrocau-
terio. Se localiza la fascia muscular ileocostal y se

Figura 4. Sistema de dilatacion tubular Phantom.

incide 1 cm lateral a la linea media, en donde con
ayuda de dilatadores tubulares se inserta en los mus-
culos erectores de la columna (multifidus y longissi-
mus), hasta colocar un canal de trabajo de 20 mm
(PHANTOM Tubular ML-2008) (Fig. 4) y exponer la
lamina de L4-L5 o L5-S1. Se coloca un microscopio
transquirdrgico Pentero 900 Zeiss. Se inicia la lami-
nectomia de L4-L5 o L5-S1 con ayuda de craneotomo
y Kerrison, asi como flavectomia, lateralizacion me-
dial del nervio espinal y exposicién del disco interver-
tebral. Se realizan discectomia y foraminotomia, se
verifica la hemostasia y se cierra la fascia muscular
ileocostal lumbar con puntos en cruz con Vicryl® del
n. 1 (Fig. 5). Se infiltra el tejido celular subcutaneo
con ropivacaina (7.5 mg/ml, 20 ml). Se afronta el tejido
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Figura 5. Acceso tubular con fuente de luz.

Figura 6. Herida quirdrgica con la técnica tubular.

celular subcutaneo con puntos simples separados
con Vicryl®2-0 y la piel con puntos simples con nailon
2-0 (Fig. 6).

Abordaje mini-open

Bajo anestesia general, el paciente es colocado en
posicién prono-supina en una mesa quirurgica radiolu-
cida (Steris Amsco 3085). Después del protocolo qui-
rurgico de asepsia-antisepsia, se realiza una incision
en la linea media (1 cm) de L4-L5 o L5-S1, con previa
visualizacion por fluoroscopia (Siemens-Cios Alpha).
La incisién se profundiza mas alla del tejido celular
subcutaneo, el cual se incide con electrocauterio.

Se localiza la fascia muscular ileocostal y se incide en
forma de C. Se procede a la diseccién muscular (inte-
respinosos, intertransverso y espinosos, asi como ro-
tadores, multifidos y semiespinosos) hasta exponer las
apdfisis espinosas con ayuda de un separador de he-
mildminas en L4-L5 o L5- S1. Se coloca un microsco-
pio Pentero 900 y se procede a realizar laminotomia
de L5 con ayuda de craneotomo y Kerrison, asi como
flavectomia, lateralizacion medial de nervio espinal y
exposicion del disco intervertebral. Se realizan discec-
tomia y foraminotomia, se verifica la hemostasia y se
cierra la fascia muscular ileocostal lumbar con puntos
cruzados con Vicryl® 1. Se infiltra el tejido celular sub-
cutaneo con ropivacaina (7.5 mg/ml, 20 ml). Se afronta
el tejido celular subcutdaneo con puntos simples sepa-
rados con Vicryl® 2-0 y la piel con puntos simples de
nailon 2-0.

Resultados

De los 100 pacientes estudiados, 45 fueron mujeres
(45%) y 55 hombres (55%). La edad promedio fue de
41 afios para las mujeres y de 40 afos para los hom-
bres; el rango de edad fue de 18 a 60 afos, con una
media de 41 afos. Los dos niveles con mayor inciden-
cia de hernias discales en la columna lumbar fueron
L4-L5 y L5-S1. Hubo 33 pacientes (66%) con hernia
en L4-L5 en el grupo mini-open y 36 pacientes (72%)
en el grupo de abordaje tubular. Con hernia en L5-S1
se encontraron 17 pacientes (44%) en el grupo mi-
ni-open 'y 14 pacientes (28%) en el grupo de abordaje
tubular. Implementando la escala EVA en la valoracién
prequirurgica, en el grupo tubular se obtuvo una media
de 8.40 y en el grupo mini-open de 8.56. A las 24
horas de la cirugia se evidencié un decremento a 3.12
en el grupo tubular y a 3.30 en el grupo mini-open.
A los 15 dias siguio el decremento del dolor a 1.48 en
el grupo tubular y a 2.24 en el grupo mini-open. Al
mes, 1.2 en el grupo tubular y 1.56 en el grupo mi-
ni-open. A los 3 meses, 0.94 en el grupo tubular y 1.2
en el grupo mini-open. En la dltima evaluacion, a los
6 meses, 0.68 en el grupo tubular y 0.9 en el grupo
mini-open. Con la escala ODI, en el grupo tubular se
obtuvo una media de 33.14 y en el grupo mini-open
de 34-54. A las 24 horas de la cirugia se encontré un
decremento a 6.04 en el grupo tubular y a 6.70 en el
grupo mini-open. A los 15 dias, continud una disminu-
cion del dolor a 10.08 en el grupo tubular y 15.40 en
el grupo mini-open. Al mes, 6.22 en el grupo tubular
y 7.60 en el grupo mini-open. A los 3 meses, 5.92 en
el grupo tubular y 6.38 en el grupo mini-open. En la
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Ultima evaluacion, a los 6 meses, 4.82 en el grupo
tubular y 5.78 en el grupo mini-open.

El tiempo quirdrgico promedio fue de 53.50 minutos
en el grupo tubular y de 60.70 minutos en el grupo
mini-open. La media de sangrado transquirdrgico fue
de 38.90 ml en el grupo tubular y de 70.90 ml en el
grupo mini-open (p > 0.05). Entre las complicaciones
que se presentaron, se observd un triple empate de
frecuencia en el grupo tubular: dolor residual persis-
tente en el 2% (n = 1), dehiscencia de herida en el
2% (n = 1) e infeccién de la herida quirurgica en el
2% (n = 1). En el grupo mini-open se observd, en
primer lugar de frecuencia, infeccion de la herida qui-
rurgica en el 6% (n = 3), y en segundo lugar duroto-
mia, en el 2% (n = 1), que se resolvieron de manera
transquirdrgica con puntos de sutura y sellado poste-
rior con tejido muscular y aplicacién de sello bioldgico
de adhesivo tisular (Tisseel®). Estos pacientes se
mantuvieron en vigilancia y reposo absoluto, presen-
tando resolucion y mejoria total una semana posterior
al procedimiento quirurgico, corroborado por ultraso-
nido Doppler de la regién lumbar descartando colec-
cién de liquido cefalorraquideo.

El promedio del tiempo de estancia hospitalaria fue
de 20.64 horas para el grupo tubular y de 33.84 horas
para el grupo mini-open.

En relacion con la ocupacion, encontramos que en
el grupo tubular el 74% (n = 37) realizaban actividades
de oficina, el 22% (n = 11) se dedicaban a la cons-
trucciéon y el 6% (n = 3) eran estudiantes, mientras
que en el grupo mini-open el 76% (n = 38) realizaban
actividades de oficina, el 12% (n = 6) se dedicaban a
la construccion y el 12% (n = 6) eran estudiantes
(Tabla 1).

Discusion

El abordaje quirurgico para la resolucién de hernia
de disco en un solo nivel lumbar con técnicas de mi-
nima invasion, como la tubular y la mini-open, esta
descrito desde 1991. La minima invasion ha abierto
un panorama diverso para la pronta recuperacién y la
reinsercién del paciente a sus actividades diarias®. En
la busqueda continua de poder ofrecer al paciente un
procedimiento seguro, actual y que implique un abor-
daje de menor impacto a las estructuras anatémicas
de la columna lumbar y su reinsercién pronta a las
actividades que desarrollaba, se evaluaron dos abor-
dajes quirdrgicos para identificar el que ofrece los
mejores resultados clinico-quirdrgicos.

Tabla 1. Resultados clinico-quirurgicos

Variables de estudio Abordaje tubular Abordaje mini-open

Pacientes n =50 n =50
Hombres n =31(62%) n =24 (48%)
Mujeres n=19(38%) n =26 (52%)

Nivel quirdrgico
L4-L5 n =36 (72%) n =33 (66%)
L5-S1 n =14 (28%) n = 17(44%)

EVA
Prequirdrgico 8.40 8.56
Posquirurgico (24 h) 3.12 3.30

15 dias 1.48 2.24
1 mes 1.2 1.56
3 meses 0.94 1.20
6 meses 0.68 0.90

ODI
Prequirurgico 33.14 34.54
Posquirtrgico (24 h) 6.04 6.70

15 dias 10.08 15.40
1mes 6.22 7.60
3 meses 5.92 6.38
6 meses 4.82 5.78

Sangrado 38.90 ml 70.90 ml

Estancia hospitalaria 20.64 h 33.84 h

Tiempo quirdrgico 53.50 min 67.70 min

Actividad del paciente
Oficina n=38(76%) n=237(74%)
Construccién n="6(12%) n=11(22%)
Estudiante n==6(12%) n=2(4%)

Complicaciones
Dolor persistente n=0(0%) n=1(2%)
Dehiscencia de herida n=1(2%) n=0(0%)
Durotomia n=1(2%) n =0 (0%)
Infeccion de herida n=1(2%) n=23(6%)
Sin complicaciones n =47 (94%) n =46 (92%)

Como fue descrito por Grainger & Allison?? y Over-
devest GM et al?®, este estudio no encontré una dife-
rencia significativa a los 6 meses de seguimiento
posoperatorio entre los abordajes tubular y mini-open.
Sin embargo, se identificaron las siguientes diferen-
cias que nos parece relevante resaltar. Los resultados
de evaluaciéon de dolor posquirtrgico a los 15 dias,
realizados con las escalas EVA y ODI, demostraron
una diferencia estadisticamente significativa (p <
0.05) en el grupo tubular en comparacion con el grupo
mini-open, pero no hubo diferencia en el seguimiento
a 1, 3 y 6 meses. Esta diferencia coincide con los
estudios arriba mencionados?*?4. Es decir, después
del mes de seguimiento, los dos grupos no presentan
una diferencia independientemente del abordaje
quirdrgico.
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Uno de los factores cruciales en el transquirdrgico
en ambos tipos de abordaje es el sangrado. Aqui se
encontré una diferencia significativa (p < 0.05), siendo
menor el sangrado en el grupo tubular que en el grupo
mini-open, como ha sido reportado por Grainger &
Allison?? y Overdevest GM et al®. De la misma mane-
ra, se encontrd una diferencia significativa en los
tiempos quirurgicos al comparar el grupo tubular con
el grupo mini-open (p < 0.05). Se esperaria una dife-
rencia entre las dos técnicas debido a la experiencia
del cirujano e incluso a la preferencia por alguna de
ellas. En cuanto a la estancia intrahospitalaria, aun-
que sin diferencia significativa (p > 0.05), fue menor
en el grupo tubular que en el grupo mini-open.

Por otro lado, no encontramos diferencia significa-
tiva en las complicaciones. En el grupo mini-open la
complicacion mas prevalente fue la infeccion del sitio
quirdrgico, que fue resuelta con antibioticoterapia. En
el grupo tubular, el dolor persistente, la dehiscencia
de herida quirurgica y la durotomia fueron las compli-
caciones mas frecuentes y pudieron haber influido en
la diferencia de estancia hospitalaria del paciente,
justo como ha sido descrito en la literatura??2,

Conclusiones

Actualmente persiste la busqueda de la técnica qui-
rurgica mas adecuada por abordaje de minima inva-
sién para corregir patologias de hernia discal lumbar,
siendo las técnicas tubular y mini-open las dos con
mayor beneficio clinico. Los resultados obtenidos en
el presente estudio coinciden con la literatura mun-
dial, habiendo obtenido una mejoria significativa del
dolor a los 15 dias de la cirugia, tanto en la escala
EVA como en la ODI, con el abordaje tubular con
respecto al mini-open, y sin diferencia significativa
alguna en las revisiones clinicas subsecuentes. Am-
bas técnicas obtuvieron resultados similares, siendo
ambas seguras y confiables.

Limitaciones del estudio

Dentro de las limitaciones del presente articulo
cabe sefalar el tiempo de seguimiento de los pacien-
tes, que fue de 6 meses, a diferencia de lo realizado
por Grainger & Allison?? y Overdevest GM et al?,
quienes en estudios de largo seguimiento no encon-
traron diferencias significativas en los pacientes inter-
venidos por abordaje tubular. A diferencia de los
trabajos antes mencionados, las intervenciones fue-
ron realizadas por un mismo equipo quirurgico, lo cual

pudiera representar una mejora en los tiempos qui-
rurgicos del abordaje tubular. No se dio seguimiento
al porcentaje de pacientes con reincidencia de hernia
discal de los niveles intervenidos debido a que el pe-
riodo de seguimiento fue menor que el mencionado
por las publicaciones antes descritas como tiempo de
probable reincidencia.
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Comparacion de la calidad de vida tras el tratamiento radical
en cancer de prdstata: prostatectomia radical frente a
radioterapia externa

Comparison of quality of life after radical treatment in prostate cancer:
radical prostatectomy versus external radiotherapy
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Resumen

Obijetivo: Determinar y comparar los resultados funcionales y de calidad de vida de pacientes con cancer de prostata tratados
con intencion curativa durante el afio 2015 en nuestro centro. Método: Se incluyeron 77 pacientes sometidos a prostatectomia
radical (PR) o radioterapia externa con terapia de deprivacion androgénica (TDA). Se realizaron el Expanded Prostate Cancer
Index Composite for Clinical Practice (EPIC-CP) tras 3 afios de seguimiento y el Cuestionario Espafiol de Calidad de Vida en
Pacientes con Cancer de Prdstata (CAVIPRES-30) al diagndstico y a los 3 afios. Resultados: Se incluyeron 68 pacientes,
39 con PRy 29 con radioterapia mas TDA. De los pacientes intervenidos, el 61.5% estan secos y el 17.9% usan tres 0 mas
compresas, diarias frente al 72.4% y el 6.8%, respectivamente, en el grupo de radioterapia. El 48.7% de los prostatectomiza-
dos refieren erecciones muy malas o ninguna, frente al 69% de los radiados. Tras la cirugia, el 43.6% refieren mala o muy
mala calidad de vida, frente al 68.9% de los radiados. En la comparacion de los datos del cuestionario pre- y postratamiento,
los pacientes tenian una percepcion superior antes del procedimiento. Conclusiones: Los pacientes tratados mediante ciru-
gla tienen una mejor percepcion de su calidad de vida relacionada con la salud que los radiados.

Palabras clave: Cdncer de prostata. Prostatectomia radical. Radioterapia externa. Calidad de vida. Cuestionario.
Abstract

Objective: To assess and compare the functional and quality of life results in patients treated with curative intent for localized
prostate cancer during 2015 in our hospital. Method: 77 patients treated by radical prostatectomy or external radiotherapy with
androgen deprivation were prospective enrolled. Expanded Prostate Cancer Index Composite for Clinical Practice (EPIC-CP)
questionnaire at 3-year follow-up and Spanish Questionnaire on Quality of Life in Patients with Prostate Cancer (CAVIPRES-30)
at diagnosis and at 3-year follow-up were registered. Results: 68 patients were included, 39 patients treated by radical pros-
tatectomy and 29 received external radiotherapy with androgen deprivation. Among the operated patients, 61.5% were dry and
17.9% use three or more daily pads, compared to 72.4% and 6.8%, respectively, in the radiotherapy group. 48.7% of prosta-
tectomized patients reported very poor or no capacity to have a sufficiently rigid erection, compared to 69% of the radiated group.
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After surgery, 43.6% considered bad or very bad quality-of-life, compared to 68.9% in the radiotherapy group. In the com-
parison of the data of the pre- and post-treatment questionnaire can be seen that the patients had a superior perception before
the procedure. Conclusions: Patients treated by surgery have a better perception of quality-of-life compared to those treated

by radiotherapy.

Keywords: Prostate cancer. Radical prostatectomy. External radiotherapy. Quality of life. Questionnaire.

|ntroducci6n

El cancer de préstata (CP) es el segundo tipo de
cancer mas frecuente y la quinta causa de muerte
relacionada con cancer entre los varones'. La inciden-
cia se ha incrementado en los ultimos afos y se es-
pera que su elevada prevalencia haga del tratamiento
de este tumor un importante problema en su manejo,
por la merma en la calidad de vida (CV) que supone
en los pacientes con una favorable supervivencia glo-
bal y especifica de cancer a largo plazo?.

La esperanza de vida media para el CP confinado
al érgano es de 13.8 afos, y por ello la evaluacion de
la CV es crucial por el prolongado tiempo que se
pueden sufrir las secuelas del tratamiento: incontinen-
cia urinaria, sangrado, toxicidad gastrointestinal y la
disfuncién eréctil, entre otras®.

Una evaluacion de los resultados funcionales es
fundamental para comprender la situacion de los
hombres que viven con CP. En la actualidad se
dispone de varios cuestionarios validados especi-
ficos parala CV en general y la CV relacionada con
la salud (CVRS) en pacientes con CP, como el
FACT-P*, el EORTC-QLQ-PR25%, el UCLA-PCIS, el
EPIC-CP?, el ROSQOLIE, el QOLM-P® y el CAVI-
PRES". Cabe sefialar que la interpretacion correc-
ta de los resultados de estos test se ve influenciada
por la distinta significacion clinica de los parame-
tros medidos, asi como por el entrenamiento limi-
tado de los médicos en el uso de estos instrumentos;
ademas, muchos son adaptaciones de las versio-
nes originales en inglés, pudiendo existir diferen-
cias en la traduccion.

El Cuestionario Espafol de Calidad de Vida en
Pacientes con Cancer de Préstata (CAVIPRES-30),
desarrollado y validado en Espafia, constituye una
herramienta manejable, sensible y especifica para
evaluar la CV en pacientes con CP™. El Expanded
Prostate Cancer Index Composite for Clinical Prac-
tice (EPIC-CP) es un cuestionario especifico para la
evaluacion del impacto de los tratamientos en la CV
de los pacientes con CP, cuya versién en espafiol
se encuentra validada y presenta una excelente

sensibilidad al cambio de idioma, resultando util en
nuestro medio’.

El objetivo del presente estudio fue determinar los
resultados funcionales y de CV tras tratamientos ra-
dicales para el CP localizado en nuestro centro, me-
diante la aplicacién de cuestionarios especificos y la
comparacion de sus resultados en cada grupo de
tratamiento.

Método

Se realizé un estudio prospectivo no aleatoriza-
do, en el que se reclutaron 77 pacientes con CP
localizado tratados mediante prostatectomia radi-
cal (PR) o radioterapia externa con terapia de de-
privacion androgénica (RDT + TDA), de enero a
diciembre de 2015. De los 39 pacientes interveni-
dos, 18 fueron sometidos a cirugia abierta (PR
retropubica) y 21 a cirugia laparoscopica por el
mismo equipo de cirujanos en ambos casos. Nin-
gun paciente fue sometido a linfadenectomia. Los
pacientes tratados con RDT (29) recibieron 46 Gy
en 23 fracciones de 2.00 Gy al dia sobre el volu-
men prostatico, las vesiculas seminales y los gan-
glios pélvicos con margen de seguridad, usando
fotones de 6 MV procedentes de un acelerador li-
neal TrueBEAM y técnica VMAT (RapidArc) con dos
arcos dindmicos conformados con colimador multi-
laminas, asociando Boost con braquiterapia de alta
tasa con una fraccién unica de 15 Gy. Los pacien-
tes radiados recibieron TDA 6 meses (riesgo inter-
medio) o 2 afios (alto riesgo). Ningun paciente
recibié braquiterapia exclusiva. Se excluyeron seis
pacientes por recidiva oncoldgica posterior que
precis6 tratamiento de rescate y tres por pérdida
de seguimiento.

La obtencion de los datos se llevé a cabo mediante
entrevista estructurada directa con los cuestionarios
EPIC-CP y CAVIPRES-30. Cada paciente firmd pre-
viamente el consentimiento informado. Ambos se apli-
caron a los 3 afios de la finalizacion del tratamiento,
y el CAVIPRES-30 también en el momento del
diagndstico.
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El EPIC-CP esta compuesto por 50 items que cu-
bren cuatro dominios especificos: urinario, intestinal,
sexual y hormonal. Cada dominio contiene tres pre-
guntas con opciones de respuesta en una escala de
0 a 4 puntos (a menor puntuacion, mejor percepcion
de la CVRS). En el presente trabajo hemos utilizado
cada cuestién como variable que permita la compa-
racién de los resultados en cada grupo’.

El CAVIPRES-30 se constituye por 30 preguntas
con cinco dominios: aspectos psicoldgicos, esperan-
za y futuro, apoyo social y pareja, vida sexual e infor-
macién y comunicacién (a mayor puntuacioén, mejor
serd la percepcion de la CVRS)'".

En ambos cuestionarios, el periodo recordatorio es
de 4 semanas.

Los datos se analizaron utilizando el paquete R,
3.4.4 (R Development Core Team 2018). Los porcen-
tajes se compararon usando la prueba de ¥?, las me-
dias mediante la prueba t de Student y las medianas
con el test de Wilcoxon para datos independientes.
Para la variable CAVIPRES numérica se utilizo el test
de Wilcoxon para datos emparejados. La significacion
estadistica se establecié en p < 0.05.

Resultados

Se incluyeron 68 pacientes: 39 sometidos a PR y
29 a RDT + TDA. La mediana de edad en el grupo
de PR fue de 62 afos y en el de RDT+TDA fue de 69
anos. En relacién con el riesgo, en el grupo de PR
hubo 14 pacientes de bajo riesgo, 21 de riesgo inter-
medio y 4 de alto riesgo, frente a 2, 16 y 11, respec-
tivamente, en el grupo de RDT + TDA (p < 0.01)
(Tabla 1).

En cuanto a los habitos urinarios segun el cuestio-
nario EPIC-CP (Tabla 2), en el grupo de PR el 61.5%
no usaba compresas, el 17.9% usaba una al dia, el
2.6% dos al dia y el 17.9% tres 0 mas al dia, frente
al 72.4%, el 17.4%, el 3.4% y el 6.9%, respectivamen-
te, en el grupo de RDT + TDA (p = 0.68).

El 84.6% de los operados no presentaban proble-
mas con la disuria; en el grupo de RDT + TDA, el
48.2% consideraban tener un moderado (17.2%) o
gran problema (31%) relacionado con ella (p < 0.01).

Ningun paciente prostatectomizado refiri6 tener pro-
blemas relacionados con hematuria, frente a mas de
la mitad en el grupo de RDT + TDA. El 24% de los
pacientes radiados consideraron la hematuria como
un problema moderado (p < 0.01).

El 48.7% de los pacientes sometidos a PR refirieron
una capacidad muy mala o ninguna para tener una

Tabla 1. Descripcion de la muestra

Global PR RDT + TDA p
(n=68) (n=39) (n=29)
Edad, afos 64 (59-69) 62 (56-66) 69 (64-72) < 0.0001
PSA
<10 55(80.9%) 35(89.7%) 20 (69.0%) 0.03
10-20 10(14.7%) 4(10.3%) 6(20.7%)
> 10 3(4.4%) 0 3(10.3%)
BTRP
Gleason < 7 23(33.8%) 19(48.7%) 4 (13.8%) 0.01
Gleason 7 36(52.9%) 17 (43.6%) 19(65.5%)
Gleason > 7 9(13.2%) 3(7.7%) 6(20.7%)
Grupos de riesgo
Bajo riesgo 16 (23.5%) 14(35.9%) 2(6.9%) 0.003
Riesgo 37 (54.4%) 21(53.8%) 16 (55.2%)
intermedio
Alto riesgo 15(22.1%) 4(10.3%) 11(37.9%)

BTRP: biopsia transrectal de préstata; PR: prostatectomia radical; PSA: antigeno
especffico de prostata; RDT + TDA: radioterapia externa con terapia de deprivacion
androgénica.

ereccion de calidad, frente al 69% en el grupo de RDT
+ TDA (p = 0.27).

En el grupo de PR, el 53.8% no consideraron nin-
guna merma en su CV respecto a sus habitos urina-
rios actuales, frente al 31% en el grupo de RDT +
TDA. En cuanto a la actividad sexual, el 23.1% de los
pacientes sometidos a PR la consideraron un gran
problema, frente al 17.2% en el grupo de los pacientes
de RDT + TDA.

La CVRS determinada por el cuestionario CAVI-
PRES-30 antes del tratamiento radical en el grupo de
PR fue considerada muy mala en el 2.56%, mala en
el 12.82%, regular en el 76.92% y buena en el 7.69%;
para el grupo de RDT + TDA los datos son 0%,
27.59%, 68.97% y 3.45%, respectivamente (p = 0.36).

Tras recibir el tratamiento, la CVRS en el grupo de
PR era mala o muy mala en el 43.6%, regular en el
53.8% y buena en el 2.6%, frente al 68.9%, el 31% y
el 0%, respectivamente, en el grupo de RDT + TDA
(p < 0.05).

En la comparacion de los valores de CAVIPRES-30
pre- y postratamiento dentro de cada grupo, existen
diferencias estadisticamente significativas (p < 0.01)
tanto en el grupo de PR como en el de RDT, hallando
una diferencia positiva en ambos casos, lo que se
traduce en que los pacientes presentaban mejor per-
cepcion de CV previa al procedimiento.

Se estudid la relacion que pudiera existir entre gru-
po de riesgo y presencia o no de comorbilidad, como
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Tabla 3. Relacion entre la incontinencia y la disfuncion eréctil con la comorbilidad y el riesgo tumoral en el grupo de prostatectomia

radical
PR Edad, mediana p Grupos de riesgo p Comorbilidad
(afios) Bajo Intermedio  Alto DM2 (p = 0.71) Cl(p=1)
Si No Si No
0-1 compresa 62.50 0.50 11(45.8%) 11(45.8%) 2(8.3%) 0.3 5(20.8%) 19(79.2%) 2(8.3%) 22(91.7%)
> 2 compresas 60 3(20%) 10(66.7%) 2(13.3%) 4(26.7%) 11(73.3%) 1(6.7%) 14 (93.3%)
DM2 (p=1) Cl (p =0.25)
Si No Si No
Ereccion mala o muy mala 61.23 0.43 7(26.9%) 16(61.54%) 3(11.5%) 0.2 6(23.1%) 20(76.9%) 1(3.9%) 25(96.1%)
Ereccion regular o buena 59.54 7(53.9%) 5(385%) 1(7.7%) 3(23.1%) 10(76.9%) 2(15.4%) 11(84.6%)

Cl: cardiopatia isquémica; DM2: diabetes mellitus tipo 2; PR: prostatectomia radical.

Tabla 4. Relacion entre la incontinencia y la disfuncion eréctil con la comorbilidad y el riesgo tumoral en el grupo de radioterapia

externa con terapia de deprivacion androgénica

RDT + TDA Edad, mediana p Grupos de riesgo p Comorbilidad
(afios) Bajo Intermedio Alto DM2 (p = 0.39) Cl(p=1)
Si No Si No
0-1 compresa 69 0.25 2(9.52%) 9 (42.86%) 10 (47.62%) 0.12 6 (28.57%) 15 (71.43%) 1 (4.76%) 20 (95.24%)
> 2 compresas 72 0 7(87.5%) 1(12.5%) 4(50%) 4 (50%) 0 8 (100%)
DM2 (p = 0.07) Cl(p=1)
Si No Si No
Ereccién mala o muy mala 71 012 0 12(52.17%) 11 (47.83%) < 0.01 10 (43.5%) 13 (56.5%) 1 (4.35%) 22 (95.65%)
Ereccion regular o buena 65 2(33.3%) 4(66.7%) 0 6 (100%) 0 6 (100%)

Cl: cardiopatia isquémica; DM2: diabetes mellitus tipo 2; RDT + TDA: radioterapia externa con terapia de deprivacién androgénica.

diabetes mellitus tipo 2 y cardiopatia isquémica, con
el uso de compresas y la capacidad de presentar una
ereccion en cada grupo de tratamiento (Tablas 3 y 4).
No se objetivaron peores resultados funcionales entre
los distintos grupos de riesgo ni en aquellos pacientes
con comorbilidad en cada grupo de tratamiento.

Discusion

Desde los afios 1990 se ha incrementado la inci-
dencia de CP debido a la expansién de la determina-
cién del antigeno prostatico especifico (PSA), que ha
permitido alcanzar cifras crecientes de diagnostico y
de tratamiento precoz.

Existen diversas opciones terapéuticas para el CP
confinado al dérgano, debiéndose tomar la decision

final de acuerdo con el estadio clinico, el PSA, el
grado de Gleason, la edad cronoldgica y el estado
funcional del paciente. El tratamiento debe entender-
se desde un punto de vista multidisciplinario que pro-
porcione al enfermo la mejor de las alternativas
disponibles en cada caso. El paciente debe participar
de manera activa en la toma de decisiones, tal como
reflejan las guias clinica de la European Association
of Urology™.

La compleja eleccion del tratamiento final se justi-
fica por la elevada supervivencia y la importante afec-
tacion de la CV que se puede experimentar en los
anos posteriores.

El concepto «calidad de vida» aparece por primera
vez como término investigable en la National Library
of Medicine de los Estados Unidos en 1966, en un
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articulo publicado por Elkinton titulado Medicine and
the quality of life. En la practica clinica entendemos
la CV como el mantenimiento de las funciones fisicas
junto con un aceptable control sintomatico; sin embar-
go, su valoracion no deja de ser una percepcion sub-
jetiva y se deben tener en cuenta no solo aquellos
sintomas o funciones organicas derivadas de la pato-
logia, sino también la informacion sobre la influencia
psicoldgica y social y el impacto que represente. Para
su evaluacion, la comunidad cientifica se ha encon-
trado con la dificultad de la ausencia de un método
estandar para interpretar los distintos aspectos de la
cve,

Los instrumentos de medida de la CV especifica
para pacientes con CP se centran en cinco dominios
de salud que se repiten en los cuestionarios valida-
dos: sintomas urinarios, actividad sexual e intestinal,
y aspectos sociales y de relacién del paciente. En el
presente estudio se ha investigado sobre el empeo-
ramiento de la CV derivado de cada tratamiento ba-
sandonos en estos cinco items, ademas de establecer
la comparacion entre las distintas terapias en un in-
tento de sustentar la toma de decisiones en datos lo
mas objetivos posible.

En relacion con los dos efectos secundarios mas
relevantes atribuidos a la cirugia, la incontinencia uri-
naria y la disfuncién eréctil, en nuestra serie, a pesar
de no lograr significacion estadistica, a los 3 afios de
la PR el 61.5% estan secos y el 17.9% usan tres o
mas compresas, frente al 72.4% y el 6.9%, respecti-
vamente, en el grupo de RDT + TDA. Ademas, en el
grupo de PR el 48.7% refieren una capacidad muy
mala o ninguna para tener una ereccion y el 7.7%
buena, mientras que en el grupo de RDT + TDA, ha-
biendo pasado 1 afo tras la finalizaciéon de la TDA,
el 69% tienen erecciones muy malas o ausentes y el
10.3% las consideran buenas.

En comparacion con la literatura disponible, consi-
derando la continencia como no utilizar compresas,
nuestros resultados coinciden con los datos publica-
dos para PR, que oscilan entre el 60.5& y el 93% al
afo™®, Las mejores cifras las alcanzan las series de
instituciones de referencia con alto volumen de pa-
cientes y cirujanos con una gran practica; como bien
reflejan, la experiencia y el cirujano son factores fun-
damentales en los resultados de la cirugia®.

Este hecho queda aun mas de manifiesto en el
analisis de los datos sobre disfuncion eréctil. Kundu
et al.”® describen que, al valorar los resultados de las
PR realizadas entre 1983 y 2003, en los primeros
1000 enfermos la recuperacion de la funcién eréctil

fue del 68%, mientras que en los sujetos del 1000 al
3000 fue del 78% (p < 0.01). La subjetividad en la
valoracion de la potencia sexual hace muy compleja
la comparacion entre series.

Cabe sefalar que, al preguntar especificamente so-
bre la afectacion que implican esos items en su vida,
el 53.8% de los pacientes con PR no consideraron
ninguna merma en su CV en relacién con sus habitos
urinarios actuales, frente al 31% en el grupo de RDT
+ TDA. Sin embargo, en cuanto a la actividad sexual,
el 23.1% de los pacientes con PR consideraron que
tenian un gran problema, frente al 17.2% en el grupo
de RDT + TDA.

En el andlisis de los items que con mas frecuencia
se asocian a la RDT + TDA, ningun paciente con PR
refiere problemas relacionados con la hematuria, fren-
te al 10.3% de los pacientes radiados, que la consi-
deran un gran problema.

Ademas, en concordancia con lo publicado por Li-
twin et al.2%, las molestias miccionales fueron notable-
mente peores tras 2 afos de recibir la radiacion en
comparacion con la cirugia. En nuestra serie se ob-
jetiva que hasta el 31% consideran que la disuria
significa un gran problema en su vida, mientras que
ninguno de los enfermos del grupo de PR la describe
de esta manera (p < 0.01).

Respecto a la sintomatologia digestiva, la inciden-
cia es muy baja en los pacientes con PR, que practi-
camente no refieren urgencia, frecuencia defecatoria,
sangre en heces, incontinencia fecal ni dolor abdomi-
nal; no sucede lo mismo en el grupo de RDT + TDA,
en el que hasta un 17.2% consideran las alteraciones
digestivas un problema moderado y el 3.4% un gran
problema. Tal como publicaron Wei et al.?' y Potosky
et al.?2, la diarrea, el tenesmo rectal y la rectorragia
son significativamente mas frecuentes después de
recibir radiacion.

Dado que los pacientes sometidos a radioterapia
externa precisan tratamiento con TDA, y a pesar de
que todos los enfermos incluidos en el estudio lleva-
ban al menos 1 afio sin ella, hasta un 27.5% de los
pacientes de este grupo refieren que el deséanimo es
un problema moderado o grande, frente al 5.1% de
los del grupo de PR.

De todos estos datos podemos concluir que, en
nuestra serie, la incontinencia urinaria y la disfuncién
eréctil son mas frecuentes en los pacientes sometidos
a PR, pero que en términos de CV el mayor impacto
se lo llevan los efectos adversos derivados de la RDT
+ TDA. Los resultados concuerdan con los publicados
por Resnick et al.?2®, quienes compararon los
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resultados funcionales tras PR o RDT a largo plazo y
concluyeron que los pacientes operados tendian a
presentar peores resultados en cuanto a incontinen-
cia urinaria y disfuncién eréctil a los 2 y 5 afios, sin
existir diferencias a los 15 afos, y presentaban con
menos probabilidad urgencia intestinal a los 2 y 5
anos®.

Llama la atencién que, en la valoracion global de la
CVRS mediante el cuestionario CAVIPRES-30, los
pacientes en el grupo de PR tienen una mejor per-
cepcion de su CV en comparaciéon con el grupo de
RDT + TDA, resultando las diferencias estadistica-
mente significativas.

En la valoracion de la CVRS previa y tras haber
recibido tratamiento radical, tanto en el grupo de PR
como en el de RDT + TDA se evidencia que los pa-
cientes tenian una mejor percepcion antes del proce-
dimiento (p < 0.01); de ahi la gran importancia de la
valoracion multidisciplinaria y en conjunto con el en-
fermo en cuanto a la decision terapéutica definitiva.

Como limitacién del presente trabajo se debe sefia-
lar que la valoracién de aspectos funcionales implica
una subjetividad que aumenta la variabilidad de los
resultados. Seria necesario establecer una definicion,
un modo de evaluaciéon y un periodo de tiempo es-
tandar para la valoracién de estos items; mientras
tanto, el uso de cuestionarios validados permite la
comparacion. Ademas, el estudio presenta las limita-
ciones propias de tener un tamafio muestral reducido
y de ser una serie no aleatorizada, con datos extrai-
dos de la practica clinica, que hacen que los pacien-
tes dirigidos a uno u otro tratamiento no sean grupos
homogéneos.

Conclusiones

Los pacientes con una peor percepcion de su CVRS
tras recibir tratamiento radical para CP confinado al
organo son aquellos que se someten a RDT + TDA,
en comparacion con PR. La hematuria, la sintomato-
logia digestiva y las molestias miccionales fueron mas
habituales en el grupo que recibi6 radioterapia. La
incontinencia urinaria y la disfuncién eréctil son més
frecuentes en el grupo de PR, aunque sin significa-
cién estadistica.

La valoracién de la CVRS antes y después de am-
bos tratamientos muestra en los dos casos un em-
peoramiento de los resultados, quedando de
manifiesto el impacto de la toma de decisiones en
relaciéon con el manejo del CP.
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CASO CLIiNICO

Necrotizing fasciitis of the thigh secondary to perforated rectal
cancer: the sciatic foramen as a route for infective spread

Fascitis necrotizante del muslo secundaria a cancer de recto perforado: el agujero ciatico
como via de diseminacion infecciosa

Sandra Santarrufina-Martinez*', Miriam Menéndez-Jiménez de Zavada y Lisson?,

Vicent Primo-Romaguera?, David Abello-Aud?, Mdnica Millan-Scheiding?, and Eduardo Garcia-Granerc?
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Abstract

Necrotizing fasciitis (NF) is a potentially life-threatening surgical emergency. It is a rapidly progressive infection of soft tissues,
and mortality is related to the degree of sepsis and the general condition of the patient. It is a rare condition that requires a
rapid diagnosis and surgical treatment is aggressive debridement. There are a small number of reported cases of perforation
of a rectal malignancy leading to NF of the thigh. We present a case with rectal cancer in which the sciatic foramen had pro-
vided a channel for the spread of pelvic infection into the thigh.

Keywords: Fasciitis, necrotizing. Debridement. Rectal neoplasms. Sepsis. Thigh.
Resumen

La fascitis necrotizante es una emergencia quirdrgica potencialmente mortal. Es una infeccion de tejidos blandos rdpidamen-
te progresiva y la mortalidad esta relacionada con el grado de sepsis y el estado general del paciente. Es una condicion poco
comun que requiere un diagndstico rdpido, y el tratamiento quirdrgico consiste en un desbridamiento agresivo. Existe un
pequefio numero de casos notificados de perforacion de neoplasia maligna de recto que conduce a fascitis necrotizante del
muslo. Presentamos un caso de cancer de recto en el cual el foramen ciatico fue el canal para la propagacion de la infeccion
pélvica al muslo.

Palabras clave: Fascitis necrotizante. Desbridamiento. Neoplasia rectal. Sepsis. Muslo.

possible death. Perforated rectal cancer resulting in
NF can spread to the perineum and genitals known
o ) ] as Fournier gangrene. This case describes an un-
Necrotizing fasciitis (NF) is an extremely virulent usual case of NF of the right thigh secondary to rectal
form of infectious fasciitis. It affects the skin, subcu- cancer perforation.
taneous fat, and superficial and deep muscular fascia  Thjs case highlights the need for prompt diagnosis,
by rapidly progressive necrosis. Expeditious diagnosis  urgent aggressive surgical debridement, and consid-
and radical debridement are necessary to prevent the  eration of a rare underlying cause in the management
onset of sepsis, multisystem organ failure, and of necrotizing fasciitis.
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N
Figure 1. Computed tomography scan of the thigh, demonstrating gas around the left femoral vessels with associated pyomyositis.

Case report

A 61-year-old woman presented acute proctalgia and
right thigh pain. She had a locally advanced rectal can-
cer and had recently completed neoadjuvant
chemoradiotherapy.

In the emergency room, she was hemodynamically
unstable and septic. On examination, she had func-
tional impotence of the right leg and there was a large
tender swelled area on the posterior thigh. Blood tests
revealed elevated acute phase reactants (C-reactive
protein 315 mg/L and procalcitonin 5.25 ng/mL), leuko-
penia, acute kidney failure, and metabolic acidosis.

The computed tomography (CT) scan showed ulcer-
ated and perforated rectal neoplasm with a presacral
abscess extending through the sciatic foramen and
pyomyositis of the right leg muscles with gas around
the femoral vessels and sciatic nerve (Fig. 1).

A laparoscopic diverting loop colostomy was per-
formed, as well as debridement of the extensive pyo-
myositis. Intraoperatively, there was an offensive
gas-forming infection of the deep fascia extending
between the muscles of the posterior thigh, which was
focused on the sciatic nerve (Fig. 2). All of the in-
volved skin, fascia, and muscle were excised.

Following the sciatic nerve proximally, the pus ex-
tended above the greater sciatic foramen.

Postoperatively, the patient was transferred to the
Intensive Care Unit, and she underwent five further
debridements in the theater. A negative pressure
dressing was applied for 12 days until the skin defect
was covered with skin grafts.

She was discharged after 2 months with neuropathic
pain treated with morphic. Additional staging CT was
performed with disease progression and the case was
discussed at a multidisciplinary meeting where the deci-
sion was made to aim for palliative chemotherapy.

Discussion

Necrotizing fasciitis is a potentially life-threatening
surgical emergency and can be difficult to recognize
in the early stages. It is a rapidly progressive soft-
tissue infection, and mortality rates are between
25 and 35%'. Mortality is related to the degree of
sepsis and the general condition of the patient at the
time of diagnosis. The infection is usually polymicro-
bial. Clinical findings include swelling, rapidly spread-
ing cellulitis, severe pain, and palpable crepitus; the
patient may be in septic shock.
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Figure 2. Intraoperative photograph of debridement. Exploration of the left
leg revealed severe soft-tissue infection involving the skin, subcutaneous
fat, and fascia; the femoral vein and nerve were covered in infected fascia.

NF can be difficult to recognize in the early stages,
so a high index of suspicion is needed when con-
fronted with rapidly spreading erythema or subcutane-
ous crepitus. Skin necrosis and blistering are late
signs. When NF of the abdominal wall or thigh is not
associated with an obvious cutaneous portal of entry,
an intra-abdominal cause should be sought.

Treatment is mainly surgical, involving early aggres-
sive debridement in conjunction with high-dose intra-
venous antibiotics and intensive care support?. The
goal of the debridement is to remove all necrotic tis-
sues, to stop the progressive infection, and to reduce
systemic toxicity. Debridement should be repeated
when necessary. In cases of rectal perforation, fecal
diversion is recommended?.

There are very few reported cases of perforation of a
rectal malignancy leading to NF of the thigh. There are
several possible routes of entry for fecal matter and infec-
tion to invade the thigh: Femoral sheath, femoral canal,
psoas sheath, sciatic notch, and the obturator foramen.

However, rectal perforation should always be ruled out,
especially in patients with a prior history of rectal

disease®>. In this patient, the femoral canal provided a
channel for the intra-abdominal infection to invade the
thigh.

Conclusion

NF is a rare condition that demands prompt diagnosis
and surgical treatment is the aggressive debridement
to healthy tissue. NF of the thigh secondary to rectal
cancer perforation is unusual. Our case highlights the
sciatic foramen as a channel for the spread of pelvic
infection into the thigh. The loop colostomy promotes
wound healing by protecting it from fecal matter.

In addition, NF is a very severe complication that can
delay and hinder the definitive treatment of the cancer.
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Disasters that develop in the liver due to hydatid cyst:
a case report
Desastres que se desarrollan en el higado debido a un quiste hidatidico: caso clinico
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Abstract

Hilar cavernous transformation is the formation of venous structures rich in collateral around the portal vein. Portal vein throm-
bosis is a rare entity. Although there are many reasons for its etiology, few cases have been reported secondary to hydatid
cysts in the liver. Here, we present a 24-year-old patient with complaints of abdominal pain and swelling. Her CT and MRI
scans show cholelithiasis with portal vein thrombosis and hilar cavernous transformation due to giant hydatid cyst compression
in the lateral liver sector.

Keywords: Cavernous transformation. Hydatid cyst. Portal vein thrombosis. Gallbladder.
Resumen

La transformacion cavernosa hiliar es la formacion de estructuras venosas ricas en colaterales alrededor de la vena porta.
La trombosis de la vena porta es una afeccion poco frecuente. Aunque existen muchas razones en su etiologia, se han
descrito pocos casos secundarios a quiste hidatidico en el higado. Aqui se presenta el caso de una paciente de 24 afios
con quejas de dolor abdominal e hinchazon. La tomografia computarizada y la resonancia magnética mostraron colelitiasis
con trombosis de la vena porta y transformacion cavernosa hiliar por compresion del quiste hidatidico gigante en el sector
lateral del higado.

Palabras clave: Transformacion cavernosa. Quiste hidatidico. Trombosis de la vena porta. Vesicula biliar.

asymptomatic unless it causes complications. Intra-
biliary or intraperitoneal ruptures of the cyst are com-

Hvdatid ) ic di d by Echi mon complications and can cause serious
ydatid cyst is a zoonotic disease caused by Echi- consequences such as urticaria and anaphylaxis®.

nococcus parasites. It is an endemic disease world- Here, we present a case that settled in the lateral
wide, especially in the Middle East, Asia, India, and jjyer sector and completely covered the lobe, eliminat-
South America’. While it is frequently located in the ing the lateral sector and causing thrombosis and
liver (75%) and lung, it is rarely seen in the spleen, cavernous collateral development by compressing the
pancreas, and intraperitoneal space?. It is generally portal vein.
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Figure 1. Top row: A: The coronal CT shows a giant hydatid cyst (Arrows) filling the lateral sector. B: the axial section shows intrahepatic
venous-venous collaterals (Arrows) extending toward the right hepatic vein can be seen as a result of portal vein thrombosis due to the cyst
extending to the hilus (Black arrowhead). Bottom row: C: The axial CT shows the part of the hydatid cyst extending (Black arrowhead) to
the portal hilus and pressing the portal vein, and periportal venous collaterals with phlebolite calcification (red arrows) on its wall. D: this
section shows that the splenic venous flow is poured into collaterals (red arrows) at portal confluence level. Venous collaterals inside the

gallbladder wall.

Case

A 24-year-old female patient applied due to abdomi-
nal pain and swelling for the last 3 months. The pa-
tient, who did not have a history of alcohol use and
medication, had not had abdominal surgery before.
On physical examination, there was tenderness in the
epigastric region. In laboratory examination, hydatid
cyst serology was 1/320 positive, and biochemical
parameters, coagulation factors, and liver enzymes
were within normal limits. In abdominal ultrasonogra-
phy and computed tomography, a high-density lesion,
measuring 80 x 75 mm and extending to the hilus,
filling the left lateral region of the liver, was consistent
with the Gharbi-Stage 4 hydatid cyst (Fig. 1A and B).
The cyst was compressing the portal vein. There were
intrahepatic collaterals and shunts in the right lobe

due to portal vein thrombosis (Fig. 1B). There were
dilated cavernous structures in the subhepatic area,
extending from the falciform ligament to the hilus
(Fig. 1C). The patient with portal vein thrombosis did
not have cirrhosis and acid but had mild splenomegaly
(Fig. 1D). There were also stones in the gallbladder.
The patient was started on 2 months of albendazole
and prepared for the operation. The patient with aber-
rant and tortuous veins in the perihilar area was oper-
ated on by pre-operative blood preparation. The
80x75 mm hydatid cyst wall filling the lateral liver sec-
tor and extending to the hilus was opened, and the
daughter vesicles and germinative membrane were
excised (pericystectomy). The cyst cavity was washed
with a hypertonic NaCl solution. Afterward, the vis-
ceral peritoneum was opened to free the gallbladder.
The hilar region and Calot triangle were attempted to
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be dissected. It was observed that the area between
the gallbladder and its surrounding visceral peritone-
um was surrounded by large vascular structures that
appeared as a result of cavernous transformation.
There was bleeding in all areas at the time of dissec-
tion. Cholecystectomy was performed by carefully
connecting the cavernous structures. In the histopath-
ological examination of the specimen (Fig. 2), it was
observed that the cystic-looking structures around the
gallbladder were thick-walled vascular cavernous col-
lateral areas. The patient was discharged on the
6" post-operative day. The patient was followed up on
the 6" month without any problems.

Discussion

Hydatid cysts can apply pressure, disrupt the func-
tions of organs, and present with very different clinical
symptoms. Thrombosis and cavernomatosis are rarely
seen as a result of compression of the hydatid cyst
into the portal vein*®. According to the literature, we
found six cases that developed hydatid cyst cavern-
ous transformation.

During chronic obstruction occurring in the portal vein,
physiological mechanisms are activated for the decom-
pression of blood reaching the liver, and new collaterals
are formed around the vein. This process can be within
days or months in patients with venous thrombosis. In
the case of our patient, it is understood that the blood
coming to the liver is attempted to decompress through
the collateral veins and shunts in the intrahepatic, sub-
capsular, pericholecystic, pericholedocal, and falciform
ligaments, starting from the left portal vein. These col-
laterals, which serve as secondary pathways, expanded
over time and turned into the cavernous structure. In our
patient, it was thought that the hydatid cyst destroyed
the left lateral sector; thrombosis developed as a result
of the compression of the cyst extension over the seg-
ment five or eight to the portal vein; and due to the slow
progression, it did not show any clinical signs with col-
laterals, especially intrahepatic and subcapsular. Cirrho-
sis, thrombophilic disorders, pancreatitis, and
cholecystitis are involved in the etiology of portal vein
thrombosis. Protein S, protein C, and antithrombin IlI
values were also within normal limits in our patient.
There were also no known as liver cirrhosis and previous
intra-abdominal inflammatory events. In the literature,
portal vein thrombus cases secondary to the liver cyst
and very few cases with cavernoma have been report-
ed®®. These occur due to compression of the cyst lo-
cated in the hilus or obstruction following the invasion of

Figure 2. Specimen shows gallblader margin (Arrows) and perichole-
cystic cavernous formation (Stars).

parasites in the cyst directly into the portal®. It often
occurs in the form of periportal, pericholedocal, and
pericystic cavernouses. In this case, a giant hydatid cyst
extending from the lateral sector to the hilus was shown
as the cause of the transformation of cavernous second-
ary to portal vein thrombosis. The patient had stones in
the gall bladder due to the compression of dilated ve-
nous structures at the hilus’s level into the extrahepatic
biliary tract, and the biliary stasis formed. It is a condition
that requires surgical treatment due to serious and fatal
complications such as hydatid cysts of the liver, sponta-
neous rupture, portal vein thrombosis, and anaphylaxis
common in endemic regions®. Periportal cavernoma dis-
rupts the Calot triangle anatomy and causes unexpected
bleeding that causes mortality and morbidity during the
case’. In our patient, the indication for surgical treatment
was symptomatic gallstones and a hydatid cyst that at-
rophied the lateral sector. During the operation, a careful
surgical technique was applied, taking into consideration
both the giant cyst in the liver and its complications, as
well as the perihilar and pericholecystic high-density
venous collaterals.

Conclusion

It should be remembered that hydatid cysts may have
different comorbidities depending on where they are
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compressed, and there are many known complications.
In cases where cholelithiasis and hydatid cysts coexist,
the development of portal vein thrombosis and cavern-
ous transformation should be kept in mind. Hilar dis-
section and surgical procedures involve difficulties in
the presence of cavernous transformation.
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Neumoperitoneo espontaneo en ausencia de perforacion visceral

en un paciente con esclerosis sistémica: reporte de caso

Spontaneous pneumoperitoneum in the absence of visceral perforation in a patient with
systemic sclerosis: a case report
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Resumen

Presentamos el caso de una mujer de 44 afios con diagndstico de esclerosis sistémica, quien presento dolor abdominal in-
tenso sin datos de irritacion peritoneal. Una tomografia computarizada de abdomen mostré dilatacion generalizada de asas
intestinales, neumatosis intestinal y neumoperitoneo extenso, por lo cual se realizé una laparoscopia diagndstica, sin encon-
trar sitio de perforacion. EI neumoperitoneo espontaneo en pacientes con esclerodermia sin evidencia de perforacion visceral
es una complicacion extremadamente rara. El médico debera mantener un alto indice de sospecha para esta condicion ante
un paciente con esclerosis sistémica que se presente con un neumoperitoneo espontaneo sin datos de irritacion peritoneal.

Palabras clave: Neumoperitoneo. Neumoperitoneo espontdneo. Esclerosis sistémica. Esclerodermia.

Abstract

We present the case of a 44 year old woman with systemic sclerosis who presented with intense abdominal pain without signs
of peritonitis. An abdominal computed tomography showed generalized intestinal dilation, intestinal pneumatosis and an ex-
tensive pneumoperitoneum. A diagnostic laparoscopy was performed but no perforation nor gastrointestinal leakage were
found. Spontaneous pneumoperitoneum in patients with systemic sclerosis without visceral perforation is an extremely rare
complication. Physicians must have a low threshold of suspicion for this entity when a patient with systemic sclerosis presents

with spontaneous pneumoperitoneum in the absence of peritoneal signs.

Keywords: Pneumoperitoneum. Spontaneous pneumoperitoneum. Systemic sclerosis. Scleroderma.
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|ntroducci6n

El neumoperitoneo se define como la presencia de
aire libre extraluminal en la cavidad peritoneal’, siendo
el resultado en el 90% de los casos de una perforacion
de viscera hueca que generalmente se asocia a da-
tos de irritacion peritoneal y requiere una intervencion
quirdrgica pronta?. Sin embargo, en el 10% de los casos
restantes puede existir neumoperitoneo sin perforacion
de una viscera hueca®. Algunas causas de neumoperi-
toneo en ausencia de perforacién o peritonitis son
abscesos hepaticos rotos, colecistitis enfisematosa, pe-
ritonitis bacteriana espontanea, neumotdrax con fuga ha-
cia la cavidad abdominal y didlisis peritoneal*. En el
contexto de la esclerosis sistémica, el neumoperitoneo
espontaneo (en ausencia de perforacion) se ha descrito
excepcionalmente y se postula que se debe a los cam-
bios del tejido conectivo del tracto gastrointestinal que
ocurren en dicha enfermedad. Reconocer el neumope-
ritoneo esponténeo en un paciente con esclerosis sisté-
mica, ante la ausencia de otros datos (dolor persistente,
falta de resolucion, signos de irritacién peritoneal, sin-
drome compartimental abdominal, etc.), evitard interven-
ciones quirlrgicas innecesarias. Presentamos el caso
de una mujer de 44 afios con neumatosis intestinal y
neumoperitoneo espontaneo en ausencia de perforacion
visceral, secundario a esclerosis sistémica.

Caso clinico

Mujer de 44 afos con diagndstico de lupus eritema-
toso sistémico diagnosticado 10 afos previo a su ingre-
so, en tratamiento con sulfasalazina, deflazacort y
metotrexato; ademas de diagndstico de esclerodermia
con sindrome CREST (calcinosis, fendmeno de Ray-
naud, dismotilidad esofagica, esclerodactilia, telean-
giectasias) en tratamiento con baricitinib. Inicié su
padecimiento actual 6 meses previos a su ingreso con
dolor abdominal tipo cdlico, intermitente, generalizado
y de intensidad 6/10. En la exploracidn fisica se encon-
tr6 abdomen blando, depresible, doloroso a la palpa-
cion media y profunda en el mesogastrio, sin datos de
irritacién peritoneal. Tras abordarse mediante una ra-
diografia de abdomen con datos sugestivos de perfo-
racion intestinal, la paciente fue referida al servicio de
urgencias, donde se realizd una tomografia computari-
zada (TC) de abdomen con contraste oral e intravenoso
(Fig. 1), la cual mostrd un estémago parcialmente dis-
tendido, dilatacion generalizada de las asas intestina-
les, ademas de neumatosis intestinal, principalmente en

el yeyuno y el ileon, y abundante aire libre intraabdo-
minal compatible con neumoperitoneo extenso, sin que
se lograra identificar un sitio de fuga franco para el
medio de contraste oral. Los laboratorios se encontra-
ban dentro de parametros normales, por lo que se
decidio su ingreso para vigilancia, durante la cual pre-
sentd aumento de la distension abdominal y progresion
del dolor, motivo por el cual se decidié realizar una
laparoscopia diagndstica de urgencia, que como hallaz-
gos reportd hipertension intraabdominal (presién in-
traabdominal de apertura de 12 mmHg), neumoperitoneo,
neumatosis intestinal, diafragmatica y mesentérica, se-
rositis generalizada y liquido libre intraabdominal
(Fig. 2). Se realiz6 una panendoscopia transoperatoria,
la cual no evidencid sitio de perforacion ni anormalida-
des anatdémicas, reportando Unicamente la presencia
de gastritis erosiva sin otros hallazgos significativos,
por lo que se procedid a realizar conteo intestinal total,
con lavado y drenaje de la cavidad. Al no encontrar un
sitio de perforacion o fuga gastrointestinal, se decidid
continuar con vigilancia y manejo médico en hospitali-
zacion con procinéticos, antibiéticos parenterales y re-
poso intestinal, presentando mejoria franca del dolor
tras el abordaje quirdrgico. Se realiz6 una TC simple
de abdomen a las 24 horas del posquirdrgico, encon-
trando una disminucion significativa del neumoperito-
neo y la neumatosis intestinal (Fig. 3), por lo que se
decidio su alta hospitalaria para continuar el manejo por
consulta externa.

Discusion

La esclerosis sistémica o esclerodermia es una enfer-
medad reumatoldgica del tejido conectivo caracterizada
por fibrosis de ciertos érganos y sistemas®. La clasifica-
cion de esta enfermedad se basa en el involucro dérmi-
co: la esclerosis sistémica limitada (antes llamada
sindrome CREST) se caracteriza por engrosamiento de
la piel distal a los codos y las rodillas sin involucro del
tronco, mientras que la esclerosis sistémica difusa invo-
lucra los segmentos proximales de las extremidades, la
cara y el tronco; ambas formas se asocian con mani-
festaciones sistémicas. En el 70% de los casos habra
positividad para anticuerpos anticentromero, anti-Scl 70
o anti-RNA polimerasa 3. Los 6rganos mas comunmen-
te afectados en la esclerosis sistémica son la piel, el
tracto gastrointestinal, los pulmones, el pericardio, los
rifiones y el sistema musculoesquelético®.

Los cambios gastrointestinales clasicos de la escle-
rosis sistémica incluyen atrofia de la capa muscular
propia y su reemplazo por tejido conectivo a base de
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Figura 1. Tomografia computarizada con doble contraste de abdomen. A: ventana para abdomen. Neumoperitoneo (flecha blanca) y neumatosis
intestinal (puntas de flecha azules). B, C y D: ventana de pulmdn para mejor visualizacion. Neumoperitoneo (flechas blancas). Neumatosis en la
pared de las asas intestinales (puntas de flecha azules) y dilatacion generalizada de las asas intestinales. Sin sitio de fuga del medio de contraste.

diafragma

higado

Figura 2. Exploracion laparoscdpica de la cavidad abdominal. A: liquido libre en la cavidad abdominal e intestino dilatado, pero de apariencia nor-
mal. B: neumatosis mesentérica (flechas blancas). C: neumatosis diafragmatica (flecha blanca). D: neumatosis diafragmatica a mayor aumento.

colageno, lo que ocasiona disminucion de la actividad intestinal®. La neumatosis intestinal, que se presenta
peristaltica y estasis’. Ademas, puede existir dismotili-  solo en el 8% de los casos, es una patologia intestinal
dad esofdgica, retraso en el vaciamiento gastrico, di- rara caracterizada por la presencia de gas dentro de
verticulosis yeyunal, malabsorcion y neumatosis la pared intestinal, en general en la mucosa y la
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Figura 3. Tomografia computarizada simple de abdomen, un dia después de la intervencion quirdrgica. Resolucion parcial del neumoperitoneo
(flecha blanca) y de la neumatosis intestinal (flecha azul). A: ventana de abdomen. B: ventana de pulmdn, para mejor visualizacion.

submucosa, siendo las localizaciones extraintestinales
excepcionalmente raras®. El paso del gas intraluminal
a la submucosa requiere un dafio en la capa muscular
de la mucosa, que se puede dar por incremento de la
presién intraluminal, procesos inflamatorios o autoin-
munitarios (como la esclerosis sistémica), infeccién por
Clostridioides difficile, enfermedad pulmonar obstructi-
va cronica, fibrosis quistica o0 agentes inmunosupreso-
res®, Los corticosteroides y otros agentes
inmunosupresores han sido implicados como factores
causantes debido a que inducen atrofia de la mucosa
intestinal, deplecion de tejido linfoide intestinal y pér-
dida de la integridad de la barrera mucosa que permite
la diseccion del aire intraluminal a través de la submu-
cosa y la subserosa'. En el contexto de la esclerosis
sistémica, la neumatosis intestinal parece ser una com-
plicacion tardia y representa un peor prondstico a 6
meses en comparacion con los pacientes sin esta afec-
cion®2. En nuestra paciente, diversos factores, como la
propia esclerosis sistémica y el uso de corticosteroides
y agentes inmunosupresores, pudieron predisponer a
la extensa neumatosis intestinal por las razones des-
critas. Otra afeccion que se ha relacionado con la
esclerosis sistémica y el lupus eritematoso sistémico
es la neumatosis quistica intestinal, que es la presen-
cia de quistes dentro de la pared intestinal y que en
ocasiones se puede asociar a neumoperitoneo cuando
estos quistes se rompen''; sin embargo, en la neu-
matosis quistica intestinal los quistes son visibles ma-
croscopicamente o por estudios de imagen'®,

El neumoperitoneo espontaneo en pacientes con es-
clerodermia sin evidencia de perforacion visceral ni
neumatosis quistica intestinal es una complicacion

sumamente rara de la esclerosis sistémica, la cual, a
conocimiento de los autores, solo ha sido reportada en
seis ocasiones en la literatura mundial, sin haber sido
ninguno de los casos publicado en México™"'®. En este
escenario se ha postulado que, ante la ausencia de
datos de perforacion visceral franca, como liquido libre,
extravasacion del contraste enteral o peritonitis, el neu-
moperitoneo se origina de las colecciones de gas in-
tramural, pasando por defectos microscopicos en una
mucosa debilitada y que con el incremento de la pre-
sion intraluminal por cualquier causa (estasis, disminu-
cion en la motilidad, etc.) logra pasar a la cavidad
peritoneal, formando asi el neumoperitoneo®. La pre-
sentacion clinica en estos casos es variable y el es-
pectro puede abarcar desde ser asintomatico hasta
mostrar dolor abdominal intenso, distension prominen-
te, hematoquezia u otros™?', El método de referencia
para el diagndstico es la TC de abdomen con doble
contraste, mostrando habitualmente hallazgos como
edema interasas, engrosamiento de la pared intestinal
que refuerza con el contraste y gas intramural’*22, Algo
caracteristico y unico del caso clinico presentado es
que los hallazgos no solo incluian neumatosis intestinal
y neumoperitoneo franco, sino que durante la laparos-
copia diagndstica se evidencié neumatosis mesentéri-
ca y neumatosis del epipldn y del peritoneo parietal a
nivel del diafragma (Fig. 2). Una explicacion probable
que ofrecemos para los hallazgos de aire en el perito-
neo parietal y el mesenterio podria ser la serositis
autoinmunitaria que se desarrolla en el contexto del
lupus eritematoso sistémico®2. A pesar de que no hay
un consenso establecido, la mayor parte de los autores
recomiendan que ante un paciente con
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neumoperitoneo y esclerosis sistémica, en ausencia de
signos de alarma y de irritacion peritoneal, se debera
establecer un manejo expectante con vigilancia y tra-
tamiento médico basado en reposo intestinal, alimen-
tacion parenteral, oxigenoterapia y antibidticos”. La
alimentacion parenteral reduce la disponibilidad de nu-
trientes en el intestino, reduciendo asi la produccion
de gas por la flora coldnica, mientras que los antibid-
ticos y la oxigenoterapia tienen el beneficio tedrico de
reducir el nimero de bacterias anaerobias productoras
de gas?. Ante cualquier deterioro en la condicion cli-
nica o sospecha de perforacién, se recomienda reali-
zar una pronta exploracion quirdrgica, mientras que en
situaciones de duda diagndstica se prefiere realizar
una exploracion laparoscépica por el riesgo de obviar
patologias quirdrgicas que pongan en riesgo la vida®”.

Conclusion

El conocimiento de distintas patologias y sus presen-
taciones, a pesar de infrecuentes, permitira al cirujano
mantener un alto indice de sospecha ante un paciente
con diagnostico de neumoperitoneo espontaneo sin per-
foracion intestinal en el escenario de esclerosis sistémica
o de otras enfermedades reumatoldgicas e inmunitarias,
logrando normar una conducta terapéutica apropiada aun
cuando el caso aparente ser quirurgico por los estudios
de imagen. Conocer esta afeccién y su manejo evitara
procedimientos innecesarios, como resecciones intesti-
nales, que pudieran llegar a comprometer la funcion de
absorcion intestinal y la vida del paciente.
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Abstract

The endoscopic treatment of gastroesophageal reflux disease (GERD) has evolved significantly in the past 20 years. Current
practices include devices specifically designed for GERD. Newer techniques aim to use less extra equipment, to be less costly,
and to use accessories readily available in endoscopy units, as well as using standard endoscopes to apply such techniques. It
is of utmost importance to properly select the patients for endoscopic therapy, and it should be done in a multidisciplinary approach.

Keywords: Endoscopic therapy. GERD. Gastroesophageal reflux disease.
Resumen

EI tratamiento endoscdpico de la enfermedad por reflujo gastroesofdgico (ERGE) ha evolucionado significativamente en los
ultimos 20 afios. Las précticas actuales incluyen dispositivos disefiados especificamente para la ERGE. Las técnicas mds
nuevas tienen como objetivo utilizar menos equipos adicionales, ser menos costosos y utilizar accesorios facilmente disponibles
en las unidades de endoscopia, asi como utilizar endoscopios estdndar para aplicar dichas técnicas. Es de suma importancia
seleccionar adecuadamente a los pacientes para la terapia endoscdpica, y debe hacerse en un enfoque multidisciplinario.

Palabras clave: terapia endoscdpica. ERGE. Enfermedad por reflujo gastroesofdgico.

that affects the quality of life and is responsible for a
high resource expenditure for both patients and pay-
ors. In the US, the annual expenditure on diagnosing
and treating the disease exceeds 9 billion dollars*®.
The increasing prevalence and incidence of GERD
appear to be closely related to aging, obesity, tobacco

|ntroduction

Gastroesophageal reflux disease (GERD) is a com-
mon clinical condition that can evolve into a debilitating
chronic illness and be associated with complications,
including the development of esophageal cancer. It is

a heterogeneous condition and has been globally clas-
sified as an erosive or non-erosive disease'. It is in-
creasing in prevalence and incidence worldwide
(clinically defined as the presence of symptoms and
complications, related to the reflux of gastric contents
into the esophagus'®. GERD is a common disorder
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use, certain medications such as calcium channel
blockers, and tricyclic antidepressants™>.

GERD can occur in normal individuals without rep-
resenting disease. Pathologic GERD occurs primarily
due to an inappropriate transient relaxation of the
lower esophageal sphincter, and this can be further
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enhanced by the presence of a hiatal hernia which
can be associated with LES incompetence, displace-
ment of the acid pocket closer to the esophageal
mucosa as well as shortening of the esophagus®®.
Other contributing factors include a balance of protec-
tive factors: adequate saliva production, esophageal
elimination of luminal contents, integrity of the natural
antireflux barrier, acid clearance from the esophageal
lumen, esophageal mucosa resistance to acid, and
non-esophageal components such as degree of gas-
tric acidity, volume of regurgitant and, in specific in-
stances, duodenal contents®®,

The mainstay of treatment of GERD is symptom
relief and resolution and prevention of complications.
A multimodal approach is needed in all patients. The
management is always started with medical therapy,
including pharmacologic and non-pharmacologic in-
terventions. Endoscopic and surgical treatments aim
to improve or normalize the mechanical component
of GERD. Independent of what intervention is carried
out; patients require lifestyle changes including di-
etary habits, avoiding eating late at night or lying
recumbent soon after eating, prandial postural modi-
fications, weight loss, and tobacco abstinence. The
use of proton pump inhibitors and potassium channel
modifiers is the first line. Acid suppression with Proton
pump inhibitor (PPI) is quite effective and easy to fol-
low, with very good response and efficacy and limited
adverse events®. There are patients that appear to
develop a less effective response overtime and may
respond to either a different PPl or changing to a
potassium channel modifier. Best responders include
patients with typical symptoms of GERD, whereas
those with more visceral or functional components
and those with extraesophageal symptoms do not
fare so well. There is increased awareness in the
public for potential PPI-related long-term side effects
that prefer an alternative therapy. There is a sub-
group of patients (approximately 40%) that may not
have an appropriate response to adequate dosing
and duration of therapy with PPI and are classified as
refractory GERD'®'".

In surgical anti-reflux procedures, main objectives
include increasing the LES basal pressure, repair of
the hiatal hernia, fixation the LES to the hiatus, aug-
mentation the intra-abdominal segment of the esoph-
agus, decrease the amount of gastric reflux into the
esophagus, and improve esophageal clearance' .
Usual indications for surgical intervention include pa-
tients not responding to appropriate trials of medica-
tions, the development of side effects, the concern of
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long-term use of medications and the unwillingness
to do so, contraindications to PPIs, large volume re-
fluxate, or the presence of non-responsive complica-
tions such as strictures and Barrett’s esophagus. The
most frequent surgical procedures performed include
laparoscopic 360° fundoplication (Nissen) and partial
fundoplication (Toupet), with an expected efficiency
in the 90% range as well as a reduction in the use of
medications, in the high 80% range'®™. Short-term
outcomes show that approximately 10% of patients
do not respond, and that increases to approximately
30% long-term, and a significant number of patients
may remain on medications. Because of that, being
more invasive, and the possible side effects including
inability to belch, vomit, dysphagia, gas bloat, diar-
rhea, increased flatus, incisional hernia, and need for
revision surgeries, an increasing number of patients
opt for endoscopic therapies.

Endoscopic correction of GERD is not new, now
spanning over 3 decades of various attempts with
mixed results. Some of those therapies were designed
as a definitive treatment whereas others were concep-
tualized as a bridge therapy between medications and
definitive surgery. The appropriate selection of patients
is of paramount importance for endoscopic approach-
es. An important determinant is the gastroesophageal
flap valve (GEFV). Grading of the GEFV is according
to Hill's classification': Grade I: fold of tissue tightly
surrounds the endoscope; Grade ll: fold is prominent
but there is intermittently opening and closing around
the scope; Grade lIlI: fold is not obvious and the dia-
phragmatic hiatus is freely open, with no or minimal
sliding hiatal hernia visible; Grade IV: fold disappeared,
and the diaphragmatic hiatus increased significantly,
showing a well-defined sliding hiatal hernia.

Over the years, there have been endoscopic thera-
pies that have now disappeared include the silicon
prosthesis'®, endo-plication'”, and injection of bulking
agents'®. While success was reported, the long-term
results were not favorable, and some were associated
with increased morbidity and mortality. Endoscopic
therapies now have evolved to include different forms
of plication, ablation, tissue removal, and ligation. Abla-
tive therapies include radiofrequency (Stretta), and
other thermal therapies (ARMS, ARMA). Ligation ther-
apy includes Peroral endoscopic cardial constriction
with band (PECC-B). Plication therapies include MUSE,
TIF-1, TIF-2, and GERD-X. Tissue removal includes
mucosectomy.

The development of endoscopic techniques has
gone from requiring relatively inexpensive devices,
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easy to use, to requiring expensive add-on devices
and technically difficult, to back to less expensive,
easy-to-apply techniques that include those used for
other purposes in the gastrointestinal tract. While
some of these techniques are relatively new, their
technical feasibility and familiarity with endoscopists
make them very attractive for immediate use. There
is also an impetus in combining techniques (ablative
and plication) (plication and laparoscopic hiatal hernia
repair) considering the various mechanisms of GERD'®
or TIF with laparoscopic HH repair®®. The current en-
doscopic methods also offer benefits as a comple-
mentary intervention in reducing PPl intake and
improving quality of life, especially since the causes
of GERD are so variable. This makes anti-reflux en-
doscopy not only an alternative to PPIs but also a
complementary tool that can reduce their consump-
tion help improve quality of life, and improve the
GERD-HRQL score?"2,

Offering endoscopic therapy should be carried out
equally to offering surgical intervention. At the present
time, when appropriately selected, endoscopic thera-
pies have not shown inferiority to surgery, and offer
advantages including fewer complications acutely and
fewer symptom side effects in the long-term, shorter
procedural time, less cost, and, importantly, do not
preclude future surgery if needed.

Endoscopic therapies
Ablative methods
RADIOFREQUENCY

Stretta procedure (Restech, Houston, TX, USA)
uses radiofrequency energy in the muscles of the LES
and in the gastric cardia to decrease gastroesopha-
geal junction (GEJ) compliance, resulting in an im-
provement of reflux symptoms?2. The Stretta catheter
is advanced perorally over a guidewire and positioned
0.5 cm proximal to the GEJ, at the GEJ, and 0.5 cm
below the GEJ. At each level, the balloon basket as-
sembly is inflated, and then four nitinol needle elec-
trodes (22-gauge, 5.5-mm) extend into the muscular
layer to deliver a radiofrequency current and induce a
thermal reaction. This is followed by a 45° rotation
clockwise and ablation is again performed. There
have been numerous studies of Stretta compared to
PPI and sham controls.

The Stretta® procedure has been evaluated in nu-
merous studies including randomized trials vs PPI’s,

sham control, and other endoscopic modalities?22¢,
Results have been equivocal, some showing short-
term improvement but lacking significant improvement
long-term. Results of various studies have revealed
post-procedural improvement in symptoms and quality
of life but no improvement in basal LES pressure and
pH studies. While the procedure is safe and well-tol-
erated, with most of the adverse events being esopha-
geal mucosa erosions and lacerations, mediastinitis,
pneumonia, and pleural effusion. Stretta has been
around for > 2 decades; yet, its long-term effects are
not well established.

ARMS and ARMA

ARMS involves mucosectomy of the cardias which
then develops a deep scar that strengthens the gas-
troesophageal junction: this can be performed using
endoscopic submucosal dissection and endoscopic
mucosal resection techniques. ARMA utilizes a tri-
angular-tipped knife J connected to an electrocau-
tery generator in a spray coagulation mode
(Figs. 1A-C). Mucosal ablation is performed around
the cardia after the creation of a submucosal cush-
ion with saline and Indigo Carmine in a butterfly
shape, leaving two areas of normal mucosa (ap-
proximately the width of the endoscope) to avoid
stenosis?%. ARMA can also be used with Argon
Plasma Coagulation (Figs. 2A-C) forced mode 100W
or spray coagulation 50 W, effect 2. ARMS can be
performed in a 180° and 270° fashion, both showing
a significant improvement in the GERD-Q and de-
creased use of medications at 6 and 12 months. The
overall safety profile is excellent for both ARMS and
ARMA, with side effects perhaps being more com-
mon with 270° ARMS, and mostly related to dyspha-
gia from stricture formation. While the initial
observation of reduction in GERD symptoms after
mucosectomy for Barrett’s esophagus was noted,
the mechanism of action is not well known but may
relate to suppression of backflow of gastric content,
enhancement of the GEJ flap valve, increasing the
integrated relaxation pressure and LES resting pres-
sure and reduction of GEJ distensibility.

Both ARMS and ARMA, especially the latter, offer
technical simplicity, do not require costly add-on de-
vices, and can be performed in a standard endoscopy
room. While the procedure is not standardized, most
authors do not involve the esophageal mucosa, only
the gastric cardia and spare 1 cm of normal mucosa
along the greater and lesser curvature.
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Figure 1. A: endoscopic retrograde appearance of the cardias showing a hiatal hernia and a cap on the endoscope. B: the endoscopic image of
the area ablated to the side of the cardias. C: endoscopic view of the ablated area by the cardias.

Figure 2. A: endoscopic retrograde appearance of the cardias showing a hiatal hernia. B: the endoscopic image of the area ablated to the side
of the cardias with Argon plasma coagulator. C: endoscopic view of the ablated area by the cardias.

There have been multiple non-randomized studies
with varying follow-up from 2 months to 3 years?®-%4,
The clinical success varies from 60 to 100% in the
short term (< 6 months) and around 75% at 3 years.
The overall safety of the procedure has been high.
The most common adverse event has been dysphagia
(5-10%). Perforation has been the most severe ad-
verse event (ARMS only) occurring in <2% of patients.
Chest pain, odynophagia, and epigastric pain have
also been reported. All studies have reported statisti-
cally significant improvement in the GERD-HRQL
scores, median Hill flap grade, and pH median De-
Meester score.

This procedure, especially ARMA, is very attractive
considering its simplicity, familiarity with the technol-
ogy, time and cost of procedure, safety, and efficacy.
While randomized studies are lacking, it is a very
promising technique.

Aplication

Medigus ultrasonic surgical endostapler (MUSE),
Medigus, Omer, Israel is a transoral fundoplication
using a video-guided surgical stapler®”3°. It combines
visual, ultrasonic, and surgical stapling capabilities
into one device, which enables a single endoscopist
to perform a transoral anterior fundoplication. This

flexible surgical endostapler resembles an endoscope
with a rigid section holding a cartridge with five stan-
dard 4.8-mm titanium surgical staples. The distal tip
contains an anvil for bending the staples, two small
21-gauge screws, and an ultrasonic transducer to
measure the distance to the cartridge. MUSE is a
three-step procedure that includes: (1) Advancing the
device into the stomach through an overtube and ret-
roflex; (2) Retraction of the device to 3 cm proximal
to the GEJ for clamping when the tissue thickness
measurement reaches 1.4-1.6 mm and actuating the
stapler; and (3) The procedure is repeated 5 times to
create an anti-reflux barrier. The results of various
prospective studies have been compared favorably
with Stretta and TIF-2 (see below). Overall patients
report symptomatic improvement and reduction of PPI
use. Long-term follow-up includes data to 5 years.
Significant improvement in GERD-HRQL score and
reduction in the number of patients taking PPIs daily,
69-92% and 64%, respectively, have been reported.
Limited functional analysis of the impact on pH moni-
toring has been positive for reduction in acid expo-
sure. The safety profile of the device is robust, with
reported complications including gastrointestinal
bleeding, perforation, pneumothorax, and empyema,
all < 3%. Most studies have included patients with
GERD with a hiatal hernia < 3 cm.
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Figure 3. A: endoscopic retrograde appearance of the cardias showing a hiatal hernia and a cap on the endoscope. B: endoscopic view showing

TIF-2 device plicating. C: endoscopic view of a completed TIF-2 plication.

TIF involves the use of EsophyX EndoGastric Solu-
tions, Inc., Redmond, WA, United States. The Eso-
phyX is a device inserted through the mouth and
positioned in the esophagus and stomach and creates
folds of tissue held together by plications, creating a
mechanical antireflux barrier. The device has evolved,
along with the technique, in creating circumferential
plications rather than longitudinal. The circumferential
plication encompasses 200° to 300° in circumference
and ~3-cm length wrap over the distal esophagus
below the diaphragm to create full-thickness plica-
tions. The current version of EsophyX is easier to use
and more automated with a result that mimics a Tou-
pet surgical fundoplication (Figs. 3A-C)*-42,

Best candidates for TIF are patients with a Hill
Grade Il LES incompetence without a concomitant
HH. Patients with a hiatal hernia > 2 cm and a Hill
grade 3-4 can be treated with concomitant hernia re-
pair and TIF. Most studies, randomized and non-ran-
domized, have included patients with small to no hiatal
hernia, absent severe erosive disease, or Barrett’s
epithelium. Rates of success range from 50% at
1 year to 92% at 10 years. Overall, improvement in
GERD-HRAQL score, reduction in heartburn and regur-
gitation is observed in ~70% of patients, and a reduc-
tion in PPI use of approximately 63% at 1 year. Studies
randomized to TIF versus sham have included re-
sponses up to a year, with a primary endpoint being
an equal or > 50% reduction in GERD-HRQL. Data at
5 years have shown improvement in 80-86% of pa-
tients. Performing a combined endoscopic plication
with TIF and laparoscopic fundoplication may provide
a greater insight into the most desired intervention
and actional mechanisms*.

Acid measurement and lowering of acid reflux epi-
sodes have been documented at 3 months but not at
a year follow-up point. Adverse events are uncommon,

occurring in < 3%. TIF has been favorably compared
to antireflux surgery in reducing symptoms and de-
creasing PPI use with a better safety profile and fewer
adverse events long-term.

GERDx (G-SURG GmbH, Seeon—-Seebruck, Ger-
many) involves performing a full-thickness plication
with the GERDx system, which creates a plication with
a pretied transmural suture. It uses hydraulic elements
for control and requires a slim gastroscope that works
as a light source. Symptomatic improvement is
achieved in 93.3% of patients and 63% were able to
discontinue PPI**. However, almost 20% required sur-
gical anti-reflux procedures at 3 months. Improvement
in DeMeester score was reduced with ~60.0%) achiev-
ing normal levels. Reduction in PPI use was reported
with most being on demand or off medication, ~80%.
The complication rate is around 10%, including a su-
ture passing through the left hepatic lobe, GE junction
hematoma, a Mallory—Weiss tear, and empyema.

Ligation

PECC-B ligation involves ligating GEJ mucosa with
a band“*5, After a routine esophagogastroduodenos-
copy is performed, the endoscope is then loaded with
a standard ligating device advanced to the gastric
fundus, and retroflexed. The mucosa around the car-
dia opening of the gastric fundus is suctioned and a
ligation is performed. This is repeated up to 4 times,
depending on the degree of cardial incompetence.
The first band is placed ~ 1 cm above the cardia along
the lesser curvature and the second band is ~ 1 cm
above the greater curvature. A clip may be placed at
the base of the bands to minimize the risk of band
slippage. This procedure can be performed in patients
with all Hill grades. Statistically significant reduction
in the GERD-Q scores at 1, 3, 6, and 12 months was



statistically significantly decreased, with apparent bet-
ter results in patients with Hill Type lll. Randomized
controlled trials of patients with refractory GERD have
shown significant improvement in GERD-HRQL score
and the number of reflux episodes at 1 year. The
overall safety profile of the technique is good, with
only minor side effects reported, including transient
dysphagia and epigastric pain, in 25% and 40%, re-
spectively. Overall, data are limited and lack proper
follow-up and randomization. Advantages include sim-
plicity of technique, use of familiar equipment and
devices, safe profile, and reported efficacy.

Conclusion

GERD is a complex and chronic condition. Symp-
toms can be caused by multiple factors and not nec-
essarily only from reflux of gastric contents. The
management should be multimodal, always starting
with the least invasive and effective treatment, medi-
cal. For patients with an inappropriate response or
those not wanting to take long-term medications, en-
doscopic and surgical interventions are warranted.
The selection of patients is important to determine the
most appropriate therapeutic route. Endoscopic thera-
pies have evolved to include easier techniques, sim-
pler, widely available, effective, and safe, that do not
require cumbersome add-on devices. Independent of
technique, the clinical success, and reduction of medi-
cation intake are similar across all techniques. The
appropriate selection will be made after a thorough
discussion with the patient.
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Comments on “Sigmoid volvulus in a young adult,

a manifestation of Hirschsprung disease”

Comentarios a ‘Volvulo de sigmoide en un adulto joven, manifestacion de la enfermedad
de Hirschsprung’

Sabri S. Atamanalp®, Rifat Peksoz, and Esra Disci
Department of General Surgery, Faculty of Medicine, Ataturk University, Erzurum, Turkey

To the Editor,

We read the paper written by Rojas-Gutierrez et al.'
on sigmoid volvulus (SV) complicating Hirschsprung
disease (HD). HD complicated by SV is a very rare
clinical entity with about 34 cases reported in 26 pa-
pers to date?3. Our comments relate to this comorbid-
ity based on our 56.5-year (from June 1966 to January
2023) and 1063-case SV experience, the most com-
prehensive monocenter SV series over the world*.

First, HD is seen in 0.6-3% of SV cases® Hence,
2 (0.2%) of our patients had SV complicating HD; both
were young adults such as the authors’ case and with
SV recurrence following endoscopic decompression.
Most likely due to the rarity of this comorbidity, its
pathophysiology is not clearly defined in the litera-
ture2. In our opinion and experience, the cause and
effect relation between SV and HD may be explained
by two different mechanisms. In some cases, HD initi-
ates SV by triggering the twisting of the sigmoid colon,
while HD mimics SV by inducing an obstruction-like
clinical picture in the remained patients. No matter
which mechanism is more effective, our experiments
demonstrate that the denominator is the impairment
or absence of the ganglion cells of the intestinal plex-
us in SV and HD.

Second, although the authors could not take the
advantages of endoscopy, definitive surgery following
endoscopic decompression of SV and histopathologi-
cal evaluation of rectal biopsy materials is the pre-
ferred management option in patients with HD
complicated by SV?%. On the other hand, inadequate

*Correspondence:
Sabri S. Atamanalp
E-mail: ssa@atauni.edu.tr

Date of reception: 31-01-2023
Date of acceptance: 20-02-2023
DOI: 10.24875/CIRU.23000045

resection and unnoticeable HD are the most important
causes of recurrent SV. For this reason, in our opinion,
resection of a maximum length of the colon involving
all aganglionic segments and enabling a tension-free
anastomosis is essential in such cases.

We congratulate the authors and we look forward to
their reply.
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analysis and publication of routinely acquired clinical
data and informed consent was not required for this
retrospective observational study.
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Could reconstructive post-colonial criticism and critical epistemology
contribute to forming a more critical doctor in Latin America?

¢Pueden la critica poscolonial reconstructiva y la epistemologia critica contribuir a la
formacion de un médico mas critico en Latinoamérica?

Alain R. Rodriguez-Orozco
Facultad de Ciencias Médicas y Bioldgicas “Dr Ignacio Chadvez”, Universidad Michoacana de San Nicolds de Hidalgo, Morelia, Michoacan, México

We live in a hyperfragmentation state, deinstitutional-
ization, and coexistence of multiple minorities that they
do not coincide in several of their social aspirations. An
emerging reconstructive post-colonial critique, as a cri-
tique of power relations, and not just a deconstructive
post-colonial criticism, could recover the experiences of
places, peripheral for the generation of knowledge'.

On the other hand, critical epistemology is a proposal
that supposes the construction of knowledge through
the recovery of historical perspectives from multiple
subaltern subjects in response to the neoliberal para-
digms imposed by the West?. It make possible for mul-
tiple narratives to coexist and feed off each other.

The construction of one’s thought from a more ho-
listic epistemic perspective that responds to sociocul-
tural demands is one of the supreme assets of current
Latin American critical epistemology attached the task
of epistemic decolonization.

We could take elements of these theories to develop
objectives such as interpreting the life stories of pa-
tients through the analysis of their disease constructs
concerning culture, developing communication skills
for interaction with community leaders and with peo-
ple, and identifying and interpreting the use of indig-
enous knowledge of communities and traditional
medicine in healing practices.

The development of skills and abilities with these
objectives it is important in countries with unequal ac-
cess to health resources, but with a rich accumulated
experience in traditional and alternative medicine that
has not been taken advantage of by doctors.
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The use of educational activities based on critical
epistemology and reconstructive post-colonial criticism
could contribute to the formation of a more committed
Latin American physician capable of interacting with the
complex problems of medical practice in marginalized
communities in the region and understanding with a
more critical sense, the unstable geocultural realities of
Latin America.
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