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Figure 2. Representation of basic types of trochlear notch joint surfaces.

Figure 3. Representation of the bare area projection on the posterior
wall of ulna as an entry point for performing the chevron olecranon
osteotomy.

and 13 times in the sample of right bones, whereas
type Il was identified six times in left and five times
in right bones. Statistically relevant association
between left and right side of the body and frequency
of three basic types of trochlear notch joint surfaces
were not determined. 2 (2, N = 69) = 1.537, p = 0.464.

The average value for the ideal position of olecranon
osteotomy in the sample (58 bones) was 23.02 mm. In
males’ ulnas, it was 23.22 mm, while in females, it was
22.59 mm. The results of the t-test indicated that no
statistically significant differences were found between

male and female ulnas regarding the ideal average posi-
tion for performing osteotomy (t [56] = 0.619, p = 0.538).

Related to bare area, average value for the ideal
position of olecranon osteotomy in type | was
23.31 mm, while in type Il it was 22.47 mm. In right
ulnas ideal position for performing olecranon osteot-
omy was 22.61 mm, while in the left bones it
was 23.52 mm. The results of the t-test indicated that
no statistically significant differences were found
between the left and right side of the body in terms
of the ideal average position for performing osteotomy
(t [56] = 0.976, p = 0.333).

Discussion

Determination of cadaver sex based on skeletal
remains certainly belongs to anthropological sci-
ences. Besides gaining anthropological knowledge, it
also provides us with significant forensic data2.

In literature, there are several trochlear notch clas-
sifications regarding shapes of its joint surfaces*5. Even
though classification on three basic types is described
in several research papers®', it is notable that, in ana-
tomical and orthopedics textbooks completely divided,
joint surface (type 1) is the only one listed'?'4. We did
not find a significant number of scientific papers which
included the representation of types of ulnar troch-
lear notch joint surfaces. Representation of mentioned
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Table 1. Representation of descriptive statistical indicators

Parameters n Min Max M SD
Weight (@) 69 19 74 4725 1353
Maximal length (mm) 69 227.73 304.03 26187 18.35
Physiological length (mm) 69 195.20 271.38 227.85 16.87
Osteotomy position (mm) 58 14.73  31.18 23.03 3.53
N: number of respondents; Min: minimum; Max: maximum; M: arithmetic mean;
SD: standard deviation.
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Figure 4. Representation of trochlear notch joint surface types in our
sample.
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Figure 5. Representation of trochlear notch joint surfaces types
according to gender.

structure in Serbian population correlates with the results
of other European authors®. Both in ours and in men-
tioned research, types | and Il are stated as the predomi-
nant, with representation of more than 80%. We believe
that knowing the projection of the bare area on posterior
wall of the ulna is of crucial importance when performing

olecranon osteotomy, since it is possible to avoid carti-
lage damage in mentioned trochlear notch types.

In our study, we decided to use bone weight, maxi-
mal length of ulna, and physiological length of ulna
when determining bone gender. Other researchers
showed that two of three mentioned parameters (bone
weight and physiological length of bone) are the most
discriminatory variables for determining the cadaver
gender related to the ulna, with overall accuracy of
93.2%3. Due to the significant differences in male’s
and female’s musculoskeletal system, we feel that
determination of bones gender is very useful in our
study. Type Il bare area is relatively equally repre-
sented in males and females in Serbian population.
Type | was more common in males, while type Ill was
more frequent in female’s ulnas. We attribute different
bone representation to non-identical biological devel-
opment of men and women. This result should be
taken with certain amount of constraint due to unequal
number of bones of both genders.

Types of trochlear notch articular surfaces have a big
role in orthopedics surgery. Some authors state different
positions as entry point for performing olecranon oste-
otomy — at the level of the trochlea of humerus'>'8, then
through the trochlear notch itself'”, as well as 3-4 cm
from the top of the olecranon'®. Newer researches cite
the projection of bare area on the posterior wall of ulnas
entry point for performing olecranon osteotomy®#'° as a
part of operative treatment of fractures of the distal end
of the humerus. Based on recent research, we deter-
mined the ideal position for olecranon osteotomy based
on the projection of the bare area on the posterior wall
of the ulna. Compared to our results, Chinese authors
report a slightly lower value of the ideal position for
performing olecranon osteotomy, which is 22 mmég, and
we assume that the difference of approximately 1 mm
is insignificant. It is our opinion that determining the
average position for olecranon osteotomy brings signifi-
cant data to orthopedists to avoid damage of the articu-
lar surfaces, which would certainly lead to certain
postoperative complications.

We often come across authors’ hypotheses that dif-
ferent anatomical characteristics can be found among
the same bones, on opposite sides of the body (right
and left bones)™. Yet, there is a relative uniformity of
the types of articular surfaces of the trochlear notch
between the left and right ulnas in our sample. Six
more right bones with the type Il trochlear notch are
due to the fact that there were more right ulnas in the
entire sample. In literature, authors use different
names to describe the part of the articular surface
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without cartilage, that is, the bare area itself. However,
its name does not exist in the official anatomical litera-
ture®. Based on the anatomical structure of the liver, the
area nuda, we feel that a uniform name for the bare area
should be established. Considering its anatomical
appearance and histological structure', we suggest the
name area ossea. The new, specific name would greatly
contribute to a better understanding and easier iden-
tification of the described structure.

Conclusions

Type | bare area is the most common type of articu-
lar surface in Serbian population. The average value
for the ideal position of olecranon osteotomy in the
sample was 23.02 mm, and no statistically significant
differences were found between male and female
ulnas regarding the ideal average position for per-
forming osteotomy. Furthermore, no statistically sig-
nificant differences were found between the left and
right side of the body in terms of the ideal average
position for performing osteotomy. We believe that
knowing the projection of the bare area on posterior
wall of the ulna is of crucial importance when perform-
ing olecranon osteotomy, since it is possible to avoid
cartilage damage in different trochlear notch types.
The new special name area ossea, which we suggest
for the examined structure, would greatly contribute to
a better understanding and easier identification.
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In total knee arthroplasty surgeries, what is the effective dose
of intra-articular tranexamic acid?

En cirugias de artroplastia total de rodilla, ;cual es la dosis efectiva de acido
tranexamico intraarticular?

Ismail G. Sahin'* and Hiisamettin Ozdemir?
'Department of Orthopaedic and Traumatology, Training and Research Hospital of Mugla Sitki Kogman University, Mugla; ?Department of
Orthopaedic and Traumatology, Edirne Sultan 1. Murat State Hospital, Edirne, Turkey

Abstract

Objective: The aim of our study was to evaluate the effect of different doses of intra-articular (IA) tranexamic acid (TXA) on
blood loss in total knee arthroplasty surgeries and compare it to the control group. Materials and Methods: A fotal of
160 patients who underwent unilateral total knee arthroplasty surgery at Edirne State Hospital between 2016 and 2020 were
divided into four groups. The estimated blood loss and amount of blood loss from drainage, as well as transfusion rates, were
compared between the groups based on surgical pre- and post-operative blood parameters to evaluate the dose effectiveness.
Results: In our study, all TXA groups significantly reduced the estimated blood loss and amount of blood loss from drainage
compared to the control group. No statistically significant difference was found between the control group and the group receiv-
ing 1 g of TXA in terms of transfusion rates (p = 0.062), and no statistically significant difference was found between the groups
receiving 2 g and 3 g of TXA. Conclusion: The use of 2 g of IA TXA is an effective dose for controlling blood loss in total
knee arthroplasty surgeries. Lower doses do not have a significant effect on transfusion rates, whereas higher doses do not
significantly increase effectiveness.

Keywords: Tranexamic acid. Total knee arthroplasty. Intra-articular. Topical. Local. Blood.
Resumen

Objetivo: El objetivo de nuestro estudio fue evaluar el efecto de diferentes dosis de acido tranexamico intraarticular en la
pérdida de sangre en cirugias de artroplastia total de rodilla y compararlo con el grupo control. Materiales y métodos: La
pérdida de sangre estimada y la cantidad de sangre perdida por drenaje, asi como las tasas de transfusion, se compararon
entre los grupos en base a los parametros sanguineos preoperatorios y postoperatorios quirtirgicos para evaluar la efectividad
de la dosis. Resultados: En nuestro estudio, todos los grupos de acido tranexamico redujeron significativamente la pérdida
de sangre estimada y la cantidad de sangre perdida por drenaje en comparacién con el grupo control. No se encontré dife-
rencia estadisticamente significativa entre el grupo control y el grupo que recibié 1 g de TXA en términos de tasas de trans-
fusion (p = 0.062), y no se encontré diferencia estadisticamente significativa entre los grupos que recibieron 2 g y 3 g de TXA.
Conclusion: El uso de 2 g de acido tranexamico intraarticular es una dosis efectiva para controlar la pérdida de sangre en
cirugias de artroplastia total de rodilla. Las dosis mas bajas no tienen un efecto significativo en las tasas de transfusion.

Palabras clave: Acido tranexdmico (TXA). Artroplastia total de rodilla (TKA). Intraarticular. Tépico. Local. Sangre.
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|ntroduction

Osteoarthritis is a dynamic process that occurs due
to the disruption of the balance between destruction
and repair of the joint cartilage and subchondral bone.
The goal of treatment is to improve the quality of life
by reducing pain and mobility limitations and preserv-
ing or improving joint function. When conservative
treatment options fail to reduce patient complaints,
total knee arthroplasty surgery is currently considered
the gold standard surgical treatment method, which is
cost-effective and provides long-term survival. Mod-
ern total knee arthroplasty surgery began with the
development of the tricompartmental total knee pros-
thesis by Insall and Ranawat in 1973, and the number
of surgeries has increased significantly in the past
20 years.

It is reported that the average blood loss during total
knee arthroplasty surgery is between 500 and
1500 mL, and the average transfusion rate is 20%,
although there are also reports of average blood loss
of up to 2000 mL and transfusion rates up to 50%"*.
Considering that the average blood volume in the
body is approximately 5000 mL and these surgeries
are often performed in the geriatric population, blood
loss is a significant problem. There are several options
to address this problem, including pre-operative iron
replacement therapy and erythropoietin therapy; the
use of pneumatic tourniquets, hypotensive anesthe-
sia, and autologous blood transfusion during surgery;
and following the flexion of the knee after surgery. The
most commonly used method to replace this loss is
allogeneic blood transfusion. Allogeneic blood trans-
fusion carries the risk of allergic and immunological
reactions®. There is also a risk of infection, especially
in the case of viral diseases during the donor’s win-
dow period. In addition, according to health-care sys-
tem data, it is estimated that 2 million total knee
arthroplasty surgeries will be performed in the United
States in 2030, and the cost of preparing and admin-
istering one unit of allogeneic erythrocyte suspension
is 250-1000 $ (250 $ in Turkey, 350 $ in France, and
1000 $ in the USA)357.

Tranexamic acid (TXA) (cyclohexanecarboxylic
acid) (C8H15N02) is a synthetic derivative of lysine
and is an antifibrinolytic drug that inhibits fibrinolysis
by binding to the lysine region of plasminogen*. It was
first described in 1968 and has been used for the
control of bleeding in gynecological and hematological
diseases, among others, since 1970. It continues to

be used in a variety of indications in many fields. It
has been included in the World Health Organization’s
list of essential drugs due to its low cost and cost-
effectiveness. TXA, which has been used for the con-
trol of bleeding in various fields for many years, has
become increasingly popular in the recent years in
reducing blood loss associated with total knee and hip
arthroplasty?+&",

There have been many meta-analyses on the effec-
tiveness of TXA, but a consensus on the optimal dos-
age and mode of administration has not been reached
due to the wide range of dosage and modes of admin-
istration. The effectiveness of intra-articular (IA) (topi-
cal and local) and systemic (intravenous) use of TXA
in orthopedics is still controversial. Different meta-
analyses have reported that the use of 1 g or more of
TXA IA reduces blood loss and that the use of up to
3 g is effective and safe2*8'", In addition, the IA appli-
cation of TXA is an effective and practical method that
allows for standard dosing independent of body weight
and offers the opportunity to avoid systemic throm-
botic complications (deep vein thrombosis [DVT], pul-
monary embolism [PE], and venous thromboembolic
event [VTE]) associated with the drug®'2,

There are many studies on the effect of TXA on
bleeding in orthopedic prosthetic surgery, and almost
all of these studies compare different methods of use
with each other or with a control group. The aim of
our study is to contribute to the literature by evaluating
the effectiveness of IA TXA administration on blood
loss and transfusion rates in total knee arthroplasty
surgeries, in the same study with different doses
(a total of 3 drug and 1 control groups).

Materials and methods

This study includes data from 160 patients who
underwent unilateral total knee arthroplasty for pri-
mary osteoarthritis at Edirne State Hospital between
2016 and 2020. The effective and safe dose range for
IA TXA administration is 1-3 g, so the study groups
were formed based on this data™*'°-6, After a power
analysis (80%), the study consisted of 40 patients
each in 4 groups (IA1g,1A2g, IA3 g, and con-
trol). Demographic data, estimated blood loss based
on pre- and post-surgical blood parameters, drain
blood loss, and transfusion data were compared
and evaluated. The study included patients with
Kellgren—Lawrence Stage 4 primary osteoarthritis, but
excluded patients with secondary osteoarthritis (trau-
matic arthritis, inflammatory arthritis, etc.), a history of
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cardiovascular treatment, more than 6 months of anti-
coagulant use, and a diagnosis or suspicion of throm-
boembolic events.

Patients were operated on by 2 surgeons. After the
surgical drape, the extremity was elevated for 10 min
and wrapped with the help of Esmark bandage from
distal to proximal and then inflated to 100 mmHg
above the patient’s systolic blood pressure and a pneu-
matic tourniquet was used. No patient’s tourniquet
pressure exceeded 300 mmHg because the surgery of
patients with high systolic pressure (> 200 mmHg) was
postponed. All surgeries were performed under spinal
anesthesia with pneumatic tourniquet®, using the gap
balancing technique'® to apply a cemented posterior
stabilized total knee arthroplasty (PS-TKA) (Total
Knee System, Tipsan, izmir, Turkey; Knee Prosthesis
System, Tipmed, izmir, Turkey). After the repair of the
patellar tendon, TXA was administered to the TXA
groups as a 50 mL solution with TXA (Tranexel
250 mg/5% iv/im injection Solution, Haver Farma ilag
Anonim Sirketi, Istanbul, Turkey) mixed with physio-
logical saline (SF, 0.9% NaCl) and 50 mL SF was
administered to the control group IA. After wound
closure and dressing, an anti-embolism stocking was
applied, and the tourniquet was released about 15 min
after |A administration. The drain was clamped for
30 min after tourniquet release and the amount of
blood loss from the drain was measured and recorded
at 1, 3, 6, 12, 24, and 48 h, postoperatively, with the
drain being removed at 48 h.'® The results of the
hemograms were recorded before and after surgery
on the 1%, 2" and 3" days. As per American society
of anesthesiologists (ASA) criteria, patients with
symptomatictic hemoglobin (hgb) levels below 8 g/dL
and all patients with hgb levels below 6 g/dL received
allogeneic red blood cell suspension transfusions to
raise their hgb levels to at least 10 g/dL. The esti-
mated blood loss due to surgery was calculated using
the Nadler and Gross formulas™®®. According to
the Gross formula, 1 unit of red blood cell suspension
is considered to be 300 mL for patients who
received transfusions, which was added to the esti-
mated blood loss.

All patients were mobilized as soon as possible,
within 24 h after surgery, to prevent DVT. The patients
were taught bedside foot pump and leg lift exercises
and were treated with anticoagulants (0.4 mL enoxa-
parin and subcutaneous application) and antiembolic
stockings for 20 days after surgery. The patients were
mobilized and followed up after the surgery with the
current rehabilitation protocol?', and the patients with

limited mobility were referred to the physical therapy
and rehabilitation unit. After pain control, the patients
were discharged from the hospital between the 4™ and
6" days after surgery the patients were called to the
outpatient clinic on the 20" day after surgery to have
their sutures removed and to have their hemogram
values checked.

Statistical analysis

Statistical analyses were performed with SPSS
v.23.0 software (SPSS Inc., IBM Corporation, Armonk,
New York, USA). In the power analysis, it was found
that, for the acceptable blood loss amount of 70 units
between the treatment groups at 80% power and 5%
significance level, and the standard deviation was
100, the sample size that should be included in each
group was found to be 40. The groups were analyzed
in terms of distribution analysis of the data and homo-
geneity of variance. Data with normal distribution and
homogeneous variance were analyzed with paramet-
ric tests (ANOVA), and data that did not comply with
normal distribution or did not have homogeneous vari-
ance were analyzed with non-parametric tests (Krus-
kal-Wallis, Mann-Whitney U-test). Chi-square test
was used to compare categorical variables. Since
there were 6 pairwise comparisons in total, Bonferroni
correction was made due to group analysis, and the
p-value was calculated as 0.05/6 = 0.0083.

Results

In this study, 160 patients were included, 22 of
whom were male (13.75%) and 138 were female
(86.25%). In 73 patients (45.63%), the right knee was
operated on, and in 87 (54.37%), the left knee was
operated on. The groups were compared in terms of
age, height, and body weight, and no statistically sig-
nificant differences were found (Table 1A).

The groups were compared in terms of ASA scores
before surgery, joint range of motion measurement,
surgical tourniquet time, and discharge times, and no
statistically significant differences were found in any
parameter (Table 1B).

The groups were compared in terms of hemoglobin
(g/dL) before surgery, hematocrit (%), platelets (103/mL),
and estimated body blood volume calculated according
to the Nadler formula, and no statistically significant dif-
ferences were found between the groups (Table 1C).

In the evaluation of post-surgical blood loss, the esti-
mated total blood loss volume (PBL) (mL) calculated
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Table 1. Whole data of the patients in 5 groups are shown

Section Parameter Group 4 Group 1 Group 2 Group 3 p-values
(control) (IA1GR) (IA2GR) (IA3GR) (p < 0.0083)

A Age (year) 66.38 + 8.24 66.22 +9.28 68.38 £ 5.19 67.32£7.48 0.4332¢
Height (cm) 164.25 + 7.68 166.18 + 5.70 161.68 + 6.01 161.78 + 6.19 0.0122t
Weight (kg) 81.33 £ 14.17 79.00 £ 11.35 79.80 + 10.90 84.38 £ 12.99 0.2283¢
BMI (kg/m?)* 30.23 £ 5.44 28.65£4.3 30.60 + 4.41 29.41+£4.23 0.0113*
Gender (M/F) 9/31 3/37 6/34 4/36 0.21948
Side (right/left) 19/21 18/22 17/23 19/21 0.9394¢

B ASA (I + 11111+ 1V) 35/5 38/2 35/5 33/7 0.27743
Pre-operative ROM** 100 (85-130) 105 (75-125) 105 (70-130) 100 (80-130) 0.6102¢
Tourniquet time (min) 100 (60-120) 100 (60-130) 105 (60-130) 105 (75-120) 0.4472f
Post-operative discharge day 3(3-5) 3(3-4) 3(3-5) 3(3-8) 0.1572f

C Hemoglobin value (g/dL)* 13.30 £ 1.20 1279+ 1.36 12.59 + 1.01 12.62 + 1.00 0.0232¢
Hematocrit value (%)* 40.32 +3.54 39.26 + 4.15 38.32+2.86 38.37+£275 0.0283*
Platelet count (10%/mL)* 2645 (153-439)  278.5(146-519) 269 (122-512)  257.5 (142-496) 0.8642
Body blood volume (I)* 3.54 +0.52 3.42+0.39 3.45+0.40 359044 0.47148

D Blood transfusion ( +/-) (%) 9/31(22.5%) 3/37 (7.5%) 1/39 (2.5%) 1/39 (2.5%) 0.00443
Blood transfusion (count) 21 10 2 2 0.0052f
Blood loss from drain (mL) 649 (250-1195)  475(200-1100) 389 (120-1100) 343 (100-1155) 0.0012f
Predictive blood loss (mL) 1147 (457-2533) 793 (144-2199) 729 (198-1834) 622 (129-2048) 0.0012t
Pbl/drain blood loss ratio 1.61(0.563-5.03)  1.61(0.29-5.03)  1.74(0.3-7.26) 2.02(0.3-5.07) 0.1332t

E Hemoglobin value (g/dL)" 11.00 + 1.10 10.97 + 0.91 11.02 + 1.21 11.11+£1.05 0.9803¢
Hematocrit value (%)" 3392+ 345 34.27 £2.90 3372+ 364 33.99 + 2.91 0.9843f
Platelet count (10%/mL)" 369 (196-679) 246 (239-325) 345 (145-709) 344 (205-882) 0.3512¢

*Preoperative.

TKruskal Walls.

*Anova.

sChi-square.

IPostoperative 3rd week.
**Range of motion.

using the Gross formula, measurement of blood loss
from drains (mL), and transfusion rate (%) were used
(Table 1D). In statistical analyses, statistically signifi-
cant differences were found in terms of estimated
blood loss, transfusion rate, and blood loss from
drains (p = 0.004/0.001/0.001) (Table 1D).

The relationship between total blood loss and blood
loss from drains was examined, and it was found to
be 1.61 (0.53-5.07) in the control group, 1.61 (0.29-5.03)
in Group 1, 1.74 (0.3-7.26) in Group 2, 2.02 (0.53-4.46)
in Group 3, and 1.74 (0.29-7.26) in all patients. In the
analysis, no significant difference was found between

the groups in terms of total blood loss/blood loss from
the drain ratio. (p = 0.133) (Table 1D) (Fig. 1).

On the 20™ day after surgery, no significant differ-
ence was found between the groups in terms of hemo-
globin, hematocrit, and platelet counts (Table 1E). No
deep surgical infections, PE, DVT, or VTEs were iden-
tified in the included patients.

When the groups were compared two-by-two, it was
found that all TXA groups significantly reduced blood
loss compared to the control group in terms of PBL
(p = 0.001/0.001/0.001) and that there was no statisti-
cally significant difference between groups in terms of
TXA dose (Table 2).
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Table 2. Comparison of groups in terms of predictive blood loss and drainage blood loss

p-values (p < 0.0083) Group 4 (control) Group 1 (IA1GR) Group 2 (IA 2GR) Group 3 (IA 3GR)
Group 4 1.000%/1.000%/1.000* 0.001%/0.0015/0.062 0.001%/0.001%/0.007¢ 0.0018/0.001%/0.007%
Group 1 0.0018/0.0015/0.062 1.000/1.000/1.000 0.651/0.104/0.308 0.356/0.003*/0.308
Group 2 0.0018/0.001/0.007% 0.651/0.104/0.308 1.000/1.000/1.000 0.482/0.178/1.000
Group 3 0.001%/0.001%/0.007% 0.356/0.003%/0.308 0.482/0.178/1.000 1.000/1.000/1.000

*Predictive blood loss.

Drainage blood loss.

*Allogeneic blood transfusion (%).
SStatistically significant level.

Table 3. Comparison of groups in terms of allogeneic blood transfusion percentage and count

p values (p < 0.0083) Group 4 (control) Group 1 (IA1GR) Group 2 (IA 2GR) Group 3 (IA 3GR)
Group 4 1.000*/1.000* 0.062/0.133 0.007#/0.007* 0.007#/0.007*
Group 1 0.062/0.133 1.000/1.000 0.308/0.165 0.308/0.165
Group 2 0.007#0.007* 0.308/0.165 1.000/1.000 1.000/1.000
Group 3 0.007#0.007* 0.308/0.165 1.000/1.000 1.000/1.000
*Allogeneic blood transfusion (%).
fAllogeneic blood transfusion (count).
*Statistically significant level.

When the groups were evaluated in terms of trans- ok Biscies

@ Drainage Blood Loss

fusion rate (%), 9 patients in the control group (22.5%,
21 patients), 3 patients in the 1%t group (7.5%, 10),
1 patient in the 2" group (2.5%, 2), 1 in the 3" group.
It was determined that the patient (2.5%, 2 units) was
transfused (Fig. 2). Group 1 did not create a statisti-
cally significant difference in transfusion rates com-
pared to the control group (p = 0.062), Groups 2 and
3 significantly reduced transfusion compared to the
control group (p = 0.007/0.007), but there was a sta-
tistically significant difference between Groups 2 and
3 (p = 1.000) (Table 3). There was no significant dif-
ference between the control group and the first group
(p = 0.133) in the double comparisons made after the
difference was detected in the comparison of the num-
ber of transfusion parameters (p = 0.005). When com-
pared to the control group, the number of transfusions
was significantly lower in the 2" and 3" groups
(p = 0.007/0.007), and no significant difference was
found in the two-way comparisons between the drug
groups (Table 3) (Figure 3).

When the groups were evaluated in terms of blood
loss from drains, it was found that all TXA groups
significantly reduced blood loss from drains compared
to the control group (p = 0.001/0.001/0.001). In

1.200,00

Blood Loss (ml)

IA1GR 1A 2GR

Groups

Figure 1. Blood loss from drainage and total blood loss.

intra-group comparisons, it was found that the appli-
cation of 3 g of TXA significantly reduced blood loss
from drains compared to the application of 1 g of TXA
(p = 0.003), but there was no significant difference
between the application of 2 g and 3 g of TXA
(p = 0.178) (Table 2).
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Figure 2. Allogeneic blood transfusion rates.
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Figure 3. Allogeneic blood transfusion counts.

Discussion

TXA is a cost-effective drug that has been used for
bleeding control for approximately 50 years. There are
many publications and meta-analyses stating that 1A
applications of TXA start to show its effect at doses
of 1 g and above, and its use up to 3 g is effective
and safe'410-16,

A meta-analysis conducted by Xu et al. included 211
publications and found that TXA applications had
lower transfusion rates compared to control groups
and that IA (topical) use was a safe method in cases
with high thrombosis risk'. In a study conducted by

Kim et al.,, 0.5, 1, 2, and 3 g IA administration doses
of TXA were compared with the control group™. In this
study, TXA was found to be effective in controlling
bleeding at all doses of 1 g and above, and therefore
it is recommended to use TXA IAina 1 g dose. Ina
study by Sahin et al., the effectiveness and safety of
TXA’s 2 g |A use was compared with the various com-
binations and doses of systemic use of TXA, and it
was found that IA use of 2 g was effective and safe'.
In the literature, the effectiveness of TXA in IA appli-
cations below 1 g is controversial, and therefore the
lowest IA TXA group in our study was taken as 1 g.

In our study, one of the most important parameters
was transfusion rates. In a study conducted by Kim
et al.,* different IA TXA doses were compared to a
control group; a 19% transfusion rate was found in the
control group, a 9% transfusion rate in the 1 g group,
a 10% transfusion rate in the 2 g group, and an 8%
transfusion rate in the 3 g group. In another study
conducted by Sahin et al.!, the transfusion rate was
found to be 17.64% in the control group and no trans-
fusion was required in the 2 g IA TXA group (0%)". In
a study conducted by Georgiadis et al., the transfu-
sion rate in the control group was 8%, whereas the
rate in the TXA group was 0%; however, there was no
statistically significant difference (p = 0.118)". In a
study by Lee et al., the transfusion rate in all groups
treated with combined IA, |IA + intravenous low and
high doses of TXA was found to be 0%. In our study,
transfusion was performed at a rate of 22.5% in the
control group, 7.5% in the 1 g TXA group, and 2.5%
in both the 2 and 3 g TXA groups. Unlike the study
by Kim et al.,'"* in our study, there was no statistically
significant difference in the transfusion rates between
the control group and the 1 g TXA group. In addition,
there was no statistically significant difference in the
transfusion rates between the 2 and 3 g TXA groups.
While our transfusion rates seem to be consistent with
the literature, according to the meta-analysis con-
ducted by Mi et al., transfusion is performed in 10 g/dL
or less in symptomatic patients and in 8 g/dL or less
in all patients in the literature, while in our study, trans-
fusion was limited to 8 g/dL or less in symptomatic
patients, and 6 g/dL or less in all patients according
to the ASA criteria and the decisions of the hospital
transfusion committee?.

In our study, the estimated total blood loss due to
surgery was investigated. In a meta-analysis by Mos-
kal and Capps?, the estimated total blood loss due to
surgery was found to be 834.40 mL (640.48-1028.3)
in the 1A TXA groups and 1195.32 mL (935.63-1455.0)
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in the control groups. In a study conducted by Kim
et al., TKA surgery was associated with a blood loss
of 1503 + 681 mL in the control group, 1190 + 379 mL
in the 1 g IA TXA group, 1147 + 432 mL in the 2 g IA
TXA group, and 1171 + 299 mL in the 3 g IA TXA
group, and no significant difference was found
between the drug groups™. In a multicenter random-
ized controlled study conducted by Stowers et al.??,
the blood loss in the 1A 1.5 g TXA application group
was 723 mL (620-826), and in the placebo group, it
was 1090 mL (923-1257)?". In the study conducted by
Sahin et al!, 832 mL (403-1409) in the 2 g IA TXA
group and 1309 mL (408-2119) in the control group
were determined. In our study, blood loss was 1147 mL
(457-2533) in the control group, 793 mL (144-2199) in
the 1 g IA TXA group, 729 mL (198-1834) in the 2 g
IA TXA group, and 622 mL (129-2048) in the 3 g IA
TXA group. In our study, according with the literature,
a significantly lower amount of bleeding was detected
in the drug groups compared to the control group.
However, no significant difference was found between
the drug groups.

In our study, post-surgical drainage blood loss was
an important parameter investigated. In a meta-analy-
sis by Moskal and Capps®, post-operative blood loss
from drains was found to be 353.69 mL (279.68-427.70)
in the 1A-TXA groups and 534.66 mL (410.28-659.05)
in the control groups. In the study of Kim et al.,
307.4 + 237.7 mL of drainage blood loss was detected
in the control group, 259 + 163.4 mL in the 1 gr IA TXA
group, 261.8 + 163.9 mL in the 2 g IA TXA group, and
258.0 = 110.8 mL in the 3 g IA TXA group™. In our
study, 649 mL (250-1195) of drainage blood loss was
detected in the control group, 475 mL (200-1100) in the
1 g group, 389 mL (120-1100) in the 2 g group, and
343 mL (100-1155) in the 3 g group. The relationship
between drainage blood loss and total blood loss was
investigated and it was determined that the ratio of the
amount of drainage blood loss to total blood loss was
similar at a level that did not create significant differ-
ences between the groups (1.61-2.02).

One of the most significant and serious complica-
tions of TXA that has been identified in the literature
is that it creates the foundation for thromboembolic
events such as DVT, PE, and VTE. A meta-analysis
conducted by Moskal and Capps® showed that the
use of IA TXA does not increase the risk of throm-
boembolic interactions compared to other modes of
use of TXA and that TXA is a cost-effective solution
for total knee arthroplasty surgeries in centers with
a transfusion rate of more than 25%. A meta-analysis

conducted by Xu et al.'" found that any mode of use
of TXA did not increase the risk of thromboembolic
events when compared to the control group and that
topical TXA application was effective and safer.
A meta-analysis conducted by Mi et al.?, which ana-
lyzed the results of a total of 1308 patients showed
that intravenous or IA administration of TXA did not
increase the risk of thromboembolic events or deep
surgical infection. Moskal and Capps® found the DVT
level between 2.44% and 2.55% for the |IA and con-
trol groups, and no increased risk associated with the
use of TXA was found. In our study, no thromboem-
bolic events or deep surgical infections were observed
in the drug groups, consistent with the literature.

Conclusion

In our study, we aimed to contribute to the literature
by evaluating the effectiveness of IA TXA application
on the amount of blood loss and transfusion rates in
total knee arthroplasty surgeries, by comparing differ-
ent doses proven to be effective in the same study
(total of 3 drugs and 1 control group).

In our study, the use of 1 g TXA was not significantly
effective when compared to the control group, and the
use of 3 g TXA was not superior in any parameter in
terms of the preventive effectiveness of blood loss com-
pared to the use of 2 g TXA. According to our study,
the use of more than 2 g of TXA IA did not increase
the effectiveness of preventing blood loss in total knee
replacement surgeries. Therefore, 1A use of 2 g TXA is
a cost-effective dose in total knee replacement surger-
ies, and no increase in anti-bleeding efficiency was
found with dose increase. We concluded that the cost-
effective dose to prevent bleeding in total knee replace-
ment surgeries is 2 g and should be used at this dose.

When the meta-analyses in the literature are exam-
ined, the blood transfusion indications and the blood
transfusion indications in our study are different for the
reasons stated in the publication. Characteristics are an
important shortcoming in the evaluation and statistical
analysis of transfusion rates. In addition, the relationship
between TXA use and returning to daily activities after
surgery is important, and the inability to make this com-
parison in our study is an important shortcoming.
Although no significant difference was found between the
control and drug groups in terms of blood parameters
taken on the 20™ day in our study, more comprehensive
studies are needed to evaluate the relationship between
TXA and activity level in the early postoperative period.
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Pharyngeal mucosal closure in total laryngectomy: comparison
between vertical and T-shaped closure

Cierre de la mucosa faringea en la laringectomia total: comparacion entre cierre vertical y
cierreen T

Adolfo Montemayor-Alatorre, Ruth P. Serna-Vazquez, Karla M. Santos-Santillana,

Josefina A. Morales-del Angel, José R. Cértes-Ponce, and José L. Trevifio-Gonzélez*

Otolaryngology and Head and Neck Surgery Division, School of Medicine and University Hospital “Dr. Jose E. Gonzalez”, Universidad Auténoma
de Nuevo Ledn, Monterrey, Nuevo Leon, Mexico

Abstract

Objective: The objective of this study was to compare the outcomes vertical and T-shaped pharyngoplasty closure techniques
after total laryngectomy (TL) and to evaluate the factors associated with the development of pharyngocutaneous fistula.
Method: We performed a retrospective study that included patients with a histopathological diagnosis of laryngeal cancer that
underwent TL between 2009 and 2021. Results: Fifty-seven patients were included in the study. A total of 14 patients under-
went a vertical closure of the neopharynx (24.6%), while 43 patients underwent a T-shaped closure (74.4%). Pharyngocutane-
ous fistula was the most common complication, observed in 40.4% of cases (n = 23). No difference in the rate of complications
was observed between groups, with the exception of tracheal dehiscence which was reduced in patients with T-shaped closure
(n=247% vs. n =15, 35.7%, p = 0.002). Diabetes mellitus was more frequently observed in patients with the development
of pharyngocutaneous fistula (n = 7, 30.4% vs. n = 3, 8.8%, p = 0.03). Conclusions: Although complications were lower in
the T-shaped closure group, we could not establish the superiority of either technique.

Keywords: Laryngectomy. Laryngeal cancer. Wound closure techniques. Fistula. Treatment outcome.
Resumen

Objetivo: Evaluar los desenlaces de la técnica vertical en comparacion con la técnica en T para el cierre de faringoplastia
posterior a una laringectomia total, y evaluar los factores asociados con el desarrollo de fistula faringocutanea. Método: Estudio
retrospectivo de pacientes con diagndstico de cancer de laringe a quienes se realiz6 laringectomia total como tratamiento, de
2009 a 2021. Resultados: Se incluyeron 57 pacientes. A 14 (24.6%) se les realizé una faringoplastia con cierre en T y a
43 (74.4%) un cierre vertical. La fistula faringocutanea fue la complicacion mas frecuente, presente en el 40.4% de los casos
(n = 23). No se observaron diferencias en el desarrollo de complicaciones entre grupos, con excepcién de la dehiscencia
traqueal, la cual fue menos frecuente en el grupo de cierre en T (n = 2, 4.7% vs. n = 5, 35.7%; p = 0.002). La diabetes
mellitus se asocié con el desarrollo de fistula faringocutanea (n = 7, 30.4% vs. n = 3, 8.8%; p = 0.03). Conclusiones: Aunque
se observé una tendencia a una disminucion de las complicaciones en el grupo de cierre en T, no se encontré superioridad
de una técnica sobre otra.

Palabras clave: Laringectomia. Cancer de laringe. Técnicas de cierre quirdrgico. Fistula. Desenlace de tratamiento.
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|ntroduction

Total laryngectomy (TL) is the standard treatment
for advanced laryngeal cancer and as salvage surgery
after chemotherapy or radiotherapy failure'. During
TL, the closure of the mucosa of the anterior wall of
the pharynx is a critical step. The most common pha-
ryngeal closure lines are vertical and T-shaped, using
continuous sutures. The selection of the technique is
based on the shape and size of the defect, the elas-
ticity of the remaining tissue, and, in great part, to the
preferences of the surgeon?. Few studies have evalu-
ated the effectivity of different pharyngoplasty tech-
niques and the reported results are controversial®.

The type of closure technique has been associated
with short- and long- term complications*. Pharyngo-
cutaneous fistulas (PCF) are the most common com-
plication, with an incidence between 3 and 65%. The
development of PCF is due in part to the dehiscence
of the pharyngeal sutures and other related risk fac-
tors®. Dysphagia is also frequently observed in laryn-
gectomized patients. The previous studies have
associated the development of dysphagia with vertical
pharyngeal closure®. However, evidence evaluating
the patients’ outcomes associated with the type of
pharyngeal closure after TL is heterogeneous.

Determining the most effective technique could po-
tentially decrease morbidity, mortality, hospitalization
time, and the delay of adjuvant treatment. The objec-
tive of this study was to compare the outcomes of both
vertical and T-shaped pharyngoplasty closure tech-
niques after TL.

Methods

We performed a retrospective study that included
patients with a histopathological diagnosis of laryn-
geal cancer that underwent TL between 2009 and
2021 at the Otolaryngology and Head and Neck Sur-
gery department at Hospital Universitario “Dr. José
E. Gonzalez”. The authors assert that all procedures
contributing to this work comply with the ethical stan-
dards of the relevant national and institutional guide-
lines on human experimentation and with the Helsinki
Declaration of 1975, as revised in 2008. This study
was performed according to the principles stipulated
in the Declaration of Helsinki. This project was ap-
proved by the Research and Ethics committee of our
institution (reference number OT20-00010). The fol-
lowing data were obtained: demographic data, relevant

medical history, alcohol and tobacco use, clinical pre-
sentation, stage and localization of the tumor, primary
closure technique, complications, start of oral feeding,
duration of hospitalization, adjuvant treatment, and
follow-up.

Subjects

We obtained a sample of subjects over 18 years of
age, with histopathological diagnosis of stage 3 or
stage 4 pharyngeal carcinoma that underwent TL or
salvage laryngectomy with vertical or T-shaped pha-
ryngoplasty. The patients with a diagnosis of extrinsic
larynx carcinoma, pharyngeal reconstruction with flap
augmentation, a follow-up shorter than a month, pres-
ence of distant metastases, or a history of surgery for
head and neck cancer were excluded.

Study protocol

The patients were assigned to two different groups
based on the surgical closure technique. All surgeries
were performed by 2 surgeons (AMA and BGA). In
Group 1, the technique consisted of a vertical closure
of the mucosa with continuous Connel-Mayo sutures,
a second layer of submucosa closure with the same
sutures, and a third muscular layer closed with hori-
zontal mattress sutures. All surgeries in group 1 were
performed by AMA. In Group 2 —performed by BGA
— the technique consisted in a T-shaped mucosa
closure with continuous Connel-Mayo sutures, a sec-
ond layer of submucosa closure with the same su-
tures, and a third muscular layer closed with horizontal
mattress sutures. In both groups, care was taken to
close the mucosa without punctures and maintaining
inverted edges. In all patients, before closure, a na-
sogastric tube (NG) was inserted to ensure postopera-
tive feeding and nothing by mouth was indicated.

Statistical analysis

All analyses were performed using SPSS Statistics
version 24.0 (SPSS, Inc., Armonk, NY). We obtained
the frequencies and percentages for all qualitative
variables. We obtained measures of central tendency
and the dispersion for quantitative variables. A Pear-
son’s chi-squared test was performed or Fisher Exact
test, for 2 x 2 tables. The groups were compared ac-
cording to pharyngoplasty technique. A value of p < 0.05
was considered statistically significant.
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Results
Demographic characteristics

Subject characteristics are described in table 1. Fif-
ty-seven patients were included with a mean age of
57 + 9.3 years. A total of 14 patients underwent a
vertical closure of the neopharynx (24.6%), while
43 patients underwent a T-shaped closure (74.4%).
Males were the most affected sex (n = 52, 91.2%).
A total of 43 (75.4%) and 48 (84.2%) had a history of
alcohol consumption and tobacco use, respectively.
Biomass exposure was most frequently observed in
patients in the vertical closure group compared with
T-shaped closure (n = 5, 37.5% vs. n = 2, 4.7%,
p = 0.002). Dysphonia was the most common symp-
tom, observed in 54 patients (94.7%). Glottic carci-
noma was the most frequently observed (n = 31,
54.4%), followed by transglottic (n = 25, 43.8%), and
supraglottic (n = 1, 1.6%) carcinoma. A T4 stage was
reported in most patients (n = 40, 70.2%). No patients
had distance metastasis. The histopathologic report
showed squamous cell carcinoma in 94.7% of the
cases. Nodal metastasis was observed in 31.6% of
the cases (n = 18) and extracapsular invasion in 3.5%
(n = 2). Salvage laryngectomy was performed in 7 pa-
tients (12.3%).

Patients’ outcomes associated with
closure type

Patients’ outcomes are shown in table 2. All patients
underwent the insertion of a NG for nutrition. A total
of 10 patients (17.5%) required the use of a gastros-
tomy tube for adequate feeding. Intrahospitalary stay
was reduced in patients with T-shaped closure com-
pared with vertical closure, with no statistical signifi-
cance (12.9 = 79 vs. 171 = 8, p = 0.05). PFC was
the most common complication, observed in 40.4% of
cases (n = 23). No difference in the rate of complica-
tions was observed between groups, with the excep-
tion of tracheal dehiscence. Tracheal dehiscence was
significantly lower in patients with T-shaped closure
(n=2,47% vs. n =5, 35.7%, p = 0.002).

Factors associated with the development
of PCF

A total of 23 patients developed PCF (40.4%). No
differences between alcohol consumption, tobacco,

Table 1. Demographic characteristics of the studied population

Patients' characteristics Vertical T-shaped p
closure closure
(n=14) (n=43)
Age (mean, SD) 595+92 594+95 >005
Female, n (%) 1(7.1) 4(9.3) > 0.05
Alcohol consumption, n (%) 12 (85.7) 31(72.1)  >0.05

Alcohol consumption, grams 2447 £ 382.3 368.1 +489.6 > 0.05

per week

Tobacco use, n (%) 12 (85.7) 36(83.7) >0.05

Tobacco use, pack year 36.1+£269 327+366 >0.05

Drug use, n (%) 1(7.1) 5(11.6) >0.05
Biomass exposure, n (%) 5(35.7) 2(4.7)  0.002*
Diabetes mellitus, n (%) 4(28.6) 6 (14) > 0.05
Hypertension, n (%) 6(42.9) 12(27.9) >0.05
Symptomatology

Dysphonia, n (%) 14 (100) 40(93) >0.05

Dyspnea, n (%) 4(28.6) 21(488) >0.05

Dysphagia, n (%) 2(14.3) 14(32.6) >0.05

Weight loss, n (%) 2(14.3) 14(32.6) >0.05
Need for urgent trachestomy, 8(57.1) 24 (55.8) >0.05
n (%)

T stage

T3, (%) 3(21.4) 14(32.6) >0.05

T4, (%) 11(78.6) 29 (67.4) >0.05
N stage

NO, (%) 10 (71.4) 20 (46.5) >0.05

N1, (%) 0(0) 13(30.2) 0.01*

N2, (%) 3(21.4) 7(16.3) >0.05

N3, (%) 1(7.1) 3(70) >0.05
Histological tumor characteristics

Squamous cell carcinoma, n (%) 13 (92.9) 41(95.3) >0.05

Nodal metastasis, n (%) 1(7.1) 17 (39.5)  0.02*

Nodal extracapsular extension,

n (%) 1(7.1) 1(23) >0.05
Adjuvant radiotherapy, n (%) 7 (50) 14(32.6) >0.05
Adjuvant chemotherapy, n (%) 2(14.3) 15(34.9) >0.05
Salvage laryngectomy, n (%) 4 (28.6) 3(7) > 0.05

*p < 0.05.
SD: standard deviation.

and drug use were observed between groups. Diabe-
tes mellitus was more frequently observed in patients
with the development of PCF (n = 7, 30.4% vs. n = 3,
8.8%, p = 0.03). Salvage laryngectomy was performed
in 21.7% (n = 5) patients with PCF compared with
5.9% (n = 2) in patients without PCF (p = 0.05). In-
trahospitalary stay was significantly higher in patients
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Table 2. Patients’ outcomes associated with closure type

Table 3. Factors associated with pharyngocutaneous fistula
formation

Outcomes Vertical T-shaped p
closure closure Evaluated variables PCF Non-PCF p
n=14 n=43 n=23 n=34
Need for gastrostomy, n (%) 2(143) 8(186) >0.05 Age(mean, SD) 61.1+£83 583+99 >0.05
Initiation of oral diet (days), mean 376+ 200+  0.04* Female, n (%) 1(4.3) 4(11.8) >0.05
(SD) 60.6 19.6 )
Alcohol consumption, n (%) 18(78.3) 25(73.,5) >0.05
Intrahospitalary stay (days), mean 171+£8 129+79 >0.05
(SD) Tobacco use, n (%) 19(82.6) 29(85.3) >0.05
Complications Drug use, n (%) 2(8.7) 4(11.8) >0.05
PCF, n (%) 7(50) 16(37.2) >0.05 ) o
Day of diagnosis of PCF, mean 7.6+ 17.5 313 +57 »005  Domass exposure, n (%) 287 5(147) >005
(SD) 4(286) 6(14) >005  pigpetes mellitus, n (%) 7(30.4) 3(88) 003
Tracheal stenosis, n (%) 1(7.1) 1(23) >0.05
Esophageal stenosis, n (%) 4(28.6) 10(23.3) >0.05 Hypertension, n (%) 10(43.5) 8(235) >0.05
Dysphagia, n (%) 3(21.4) 7(16.3) >0.05
Wound infection, n (%) 5(357) 2(4.7) 0002 Needforurgenttrachestomy,n(%) 14(60.9) 18(529) >0.05
Tracheal dehiscence, n (%) ) ) -
Histological tumor characteristics
'SPE;O-%-d S soviation: PGF- o . Nodal metastasis, n (%) 6(26.1) 12(35.3) >0.05
+standard deviation; pharyngooutaneous fistulas. Nodal extracapsular extension, 1(4.3) 1(29) >0.05
n (%)
. . Salvage laryngectomy, n (%) 5(21.7) 2(5.9) >005
with PCF (171 = 1.8 vs. 12.1 £ 3.1, p = 0.01). A higher geanng
rate of tracheal dehiscence was observed in patients igtg;hosma'a'y stay (days), mean 117i18i 12131 001
with PCF (n = 6, 26.1% vs. n = 1, 2.9%, p = 0.03) '
(Table 3)_ Wound infection, n (%) 7(30.4) 3(8.8) >0.05
Tracheal dehiscence, n (%) 6(26.1) 1(2.9) 0.03*

Discussion

Surgical closure technique for pharyngoplasty is a
determinant factor in the development of post-opera-
tive complications. A myriad of closing techniques
exists, and yet there is very little literature comparing
results between them. This may be due to the fact that
the closing technique is not routinely specified in post-
operative notes, which would impede analyses of this
variable in review articles addressing PCF.

We performed a retrospective analysis to compare
two techniques of pharyngeal closure: vertical and T-
shaped with continuous sutures. We found that both
techniques presented similar outcomes. We observed
a reduced incidence of PCF and other complications
including tracheal stenosis, dysphagia, wound infection,
and esophageal stenosis in patients in the T-shaped
closure group. However, no statistical significance was
found. Tracheal dehiscence was significantly reduced
in the T-shaped closure group when compared with
vertical closure. In the present study, we found an inci-
dence of PCF similar to previous reported literature. The
development of PCF was associated with a history of
diabetes mellitus and with a increased postoperative
intrahospitalary stay.

*p < 0.05.
SD: standard deviation; PCF: pharyngocutaneous fistulas.

Authors, such as Boltes Cecatto et al., Deniz et al.,
and Avci et al., evaluated the technique by focusing
in the comparison of interrupted versus continuous
sutures. They found that continuous sutures signifi-
cantly reduce the incidence of PCF®. Avci et al. con-
cluded that, aside from the type of suture used, the
closing technique is also a critical factor in the devel-
opment of PCF’. Davis et al. observed a higher rate
of PCF formation, dysphagia, and strictures in patients
in the vertical closure™. Walton et al. found that when
salvage laryngectomies were excluded from their anal-
ysis, T-type closure had a lower fistula rate compared
with vertical group, with no difference of postoperative
strictures between groups'. However, literature re-
mains controversial. The type of closure has been
associated with the postoperative development of dys-
phagia and pseudo-diverticulum. Van der Kamp et al.
found a greater incidence of pseudo-diverticulum in
patients with vertical closure compared with T-shaped
closure™. In addition, prolonged surgery time has
been associated with the development of PCF; this
agrees with a systematic review published by Boltes
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Cecatto et al.8. Patients that underwent vertical clo-
sure had, in average, shorter surgeries and a smaller
incidence of PCF.

In our study, most of the salvage laryngectomies
developed PCF. In the meta-analysis published by
Boltes Cecatto et al., 54% of the analyzed studies
showed that pre-operative RT had a significant cor-
relation with the development of PCF8™. Liang et al.
reported a greater incidence of PCF in patients that
underwent RT (21.2%) compared with patients that did
not undergo RT (11.6%)".

We observed a 40% overall incidence of PCF with
no difference between the closure technique used.
The overall incidence of PCF after TL is heteroge-
neous, being from 11.2% to 34.8% depending on the
assessed literature™ s, Several risk factors for the de-
velopment of PCF have been studied, being a history
of previous radiotherapy one of the most important.
Other associated risk factors include advanced age,
history of smoking, preoperative albumin and hemo-
globin, T stage, tumor site, and among others™. We
hypothesize that the tumor size in our population
played a major role for high incidence of PCF in pa-
tients without a history of radiotherapy. Despite con-
sidered T4a in TNM staging and candidates for
surgical management, we commonly observed local
advanced disease with high tumor burdens which in-
fluence at the time of reconstruction and pharyngeal
closure.

The main strength of this paper is that each closure
technique was performed by a single surgeon, with an
identical surgical protocol between the patients of each
group. The main limitations are the retrospective as-
pect of our study, and the relatively small sample size.

Conclusion

The pharyngeal vertical and T-shaped closure tech-
niques using uninterrupted Connel-Mayo sutures
show similar efficacy. Although complications were
lower in the T-shaped closure group, we could not
establish the superiority of either technique. Further
studies with larger sample sizes are needed to de-
velop a better understanding of the importance of the
closure technique for pharyngoplasty and to find the
technique associated with better surgical outcomes.
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Does the sonic hedgehog signaling pathway play a role
in anti-reflux mechanism of bladder in children?

¢La via de senalizacion de sonic hedgehog desempena un papel en el mecanismo
antirreflujo de la vejiga en los nifios?

Eda Tokat'* Mustafa O. Tan? and Serhat Girocak?

'Department of Urology, University of Health Sciences, Ankara Research and Training Hospital; 2Section of Paediatric Urology, Department of
Urology, Gazi University School of Medicine. Ankara, Turkey

Abstract

Objective: A hedgehog family ligand, namely, sonic hedgehog (SHH), was reported to be important in the development of
bladder and ureter smooth muscle. In this prospective study, we aimed to determine protein expression of SHH in resected
ureterovesical junction (UVJ) segments of children with vesicoureteral reflux (VUR). Materials and Methods: The study group
included 19 children; 12 (63%) girls, 7 (37%) boys, who had ureteroneocystostomy operation; 3 (15.7%) right sided, 7 (36.8%)
left sided, 9 (47.3%) bilateral, due to primary VUR between years 2015 and 2018. Totally, 28 UVJ segments were examined
for Western Blot analysis to determine related protein expression levels. Results: The mean Western blot band area of SHH
gene pathway related protein was 3880.69 (2059.55-13941.61) while the mean area of -Actin, the house-keeping gene, was
20180.25 (9530.39-26709.75) (p = 0.001). Correlation analyses between grade of reflux and protein expression of SHH gene
pathways revealed no significant relation (p = 0.300). When the UV samples were grouped as low- and high-grade reflux and
compared in terms of SHH protein expression levels, no statistically significant difference was found between groups (p = 0.818).
Conclusion: We concluded that SHH signaling molecule which is effective in development of bladder and ureter smooth
musculature might also be effective in etiopathology of reflux.

Keywords: Sonic hedgehog. Vesicoureteral reflux. Reflux genetics. Bladder development.
Resumen

Objetivo: Se ha informado que el ligando sonic hedgehog (SHH) es importante en el desarrollo de los musculos lisos de la
vejiga y el uréter. Nuestro objetivo fue determinar la expresion proteica de SHH en los segmentos de la union ureterovesical
de nifios con reflujo vesicoureteral (RVU). Materiales y Métodos: El grupo de estudio incluy6 a 19 nifios; 12 (63%) nifias,
7 (37%) nifios, que tuvieron operacién de ureteroneocistostomia (UNC); 3 (15.7%) derecho, 7 (36.8%) izquierdo, 9 (47.3%)
bilateral, por RVU primario entre los afios 2015-2018. Se examinaron un total de 28 segmentos de la unién ureterovesical
para analisis de transferencia Western para determinar los niveles de expresién de proteinas relacionadas en las muestras.
Resultados: El area media de la banda de transferencia Western de la proteina relacionada con la via del gen SHH fue de
3880.69 (2059.55-13941.61), mientras que el drea media de la B-actina, el gen de limpieza, fue de 20180.25 (9530.39-
26709.75) (p = 0.001). Los analisis de correlacion entre el grado de reflujo y la expresién de proteinas de las vias del gen
SHH no revelaron una relacién significativa (p = 0.300). Conclusién: Concluimos que la molécula de sefalizacion SHH
también podria ser efectiva en la etiopatologia del reflujo vesicoureteral.

Palabras clave: Erizo sénico. Reflujo vesicoureteral. Genética del reflujo. Desarrollo de la vejiga.
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|ntroduction

The non-physiologic retrograde flow of urine from
the bladder to kidneys is defined as vesicoureteral
reflux (VUR), with 1-2% prevalence and in some chil-
dren has a genetic predisposition'. The triangular
region between two ureterovesical junctions (UVJs)
and internal ureteral meatus, namely, “the bladder
trigone” has a central importance in anti-reflux mecha-
nism and was found to derive mostly from bladder
muscle with the contribution of ureteral fibers. This
was approved in animal studies by the presentation
of two major muscle types in the trigone; detrusor and
the muscles associated with the intramural ureter.
The cellular morphology of the trigone depends on
both its embryological origin and key signaling mole-
cules including sonic hedgehog (SHH) signaling?2.
During bladder development, the smooth muscle of
bladder differentiates from primitive mesenchyme
under the influence of urothelium and a sufficient con-
centration of SHH was reported to be important in
development of bladder smooth musculature*”.
Patched (Ptc 1), the membrane bound receptor for
SHH is expressed in embryonic bladder mesenchyme.
Ptc 1 suppresses the smoothened (Smo) in unbound
state and when the SHH binds Ptc 1, this inhibitory
effect disappears and initiates the cascade which acti-
vates Gli transcription factors (Gli1, Gli 2 and Gli 3) in
target cell®. Gli1 and Gli 2 are the ones targeting not
only the SHH but also Wnt family and bone morpho-
genic proteins which play role in normal embryonic
development and differentiation®.

The UVJ avoids retrograde flow of urine from the
variable pressure bladder to low pressure upper uri-
nary tract (kidney and ureter) depending on the ure-
teral musculature at the junction particularly. Proper
development of ureteral and trigonal musculature
ensures this one-way flow. In case a deficiency occurs
in trigonal development, some clinical disorders
including VUR might occur due to improper muscle
formation resulting in a relatively short intramural tun-
nel*. In this regard, we hypothesized that the defective
SHH signaling plays a role in development of VUR
due to abnormal trigonal/ureteral musculature and
aimed to determine protein expression of this gene in
resected UVJ segments of children with VUR. In this
prospective study, we aimed to determine protein
expression of SHH in resected UVJ segments of chil-
dren with VUR and to our knowledge, this is the first

E. Tokat et al. SHH signaling pathway role in VUR

human study trying to highlight the role of SHH protein
expression in reflux etiopathogenesis.

Materials and Methods
Study design and sample preparation

This prospective study was approved by the Institu-
tional Ethical Committee and informed consent was
obtained from all the patients/parents before their
inclusion in the study. (26.02.2018/161).

The study group included 19 children; 12 (63%)
girls, 7 (37%) boys, who had ureteroneocystostomy
(UNC) operation; 3 (15.7%) right-sided, 7 (36.8%)
left-sided, 9 (47.3%) bilateral, due to primary VUR
between years 2015 and 2018. The technique of UNC
was Cohen in all patients and renal units except one
unilateral operation done by the Politano-Leadbetter
combined intra and extravesical technique. The hypo-
plastic and redundant distal ureter was excised and
the excised hypoplastic distal segment including the
intramural portion was used for the genetic analyses.
Finally, a total of 28 UVJ segments were examined
for Western Blot analysis to determine related protein
expression level of SHH gene signaling pathway in
the UVJ specimens. After the appropriate transport of
the materials to the laboratory, protein isolation was
carried out for each tissue and preserved at -800 for
later analysis. Protein concentrations were deter-
mined in all samples using Qubit® Protein Assay Kits
(Thermo Fisher Scientific, Cat No: Q33211). Western
blot band expression levels of housekeeping gene
B-Actin and target gene SHH which is thought to be
effective in VUR pathogenesis were transformed into
numerical data using Image J program (NIH, Bethesda,
MD, USA).

Housekeeping genes are known to be expressed in
almost all the cells of an organism and generally con-
sidered to be the constitutive genes which are essen-
tial for the maintenance of the basic cellular functions®.
In this respect, housekeeping genes are widely used
as internal controls for gene expression normalization
for analysis as western blotting, northern blotting, RT-
PCR, etc.”®. Therefore, in this study, mean abundance
values of SHH protein were calculated and compared
with B-actin for each related tissue thus expression
levels of Western blot bands were normalized against
B-actin. Clinical parameters of the patients enrolled in
our study were also retrospectively reviewed.
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Western blotting

For protein denaturation, we used 100 ug from each
sample and also added 4x NuPAGE LDS sample buf-
fer (thermo fisher scientific, Cat no: NP0004) (5 uL),
10x NuPAGE sample reducing agent (thermo fisher
scientific, Cat no: B0004) (2 uL) and distilled water was
added to a total volume of 20 uL. This mixture was
incubated at 700 for 10 min and ice cooled for 2 min.
20 pL (100 ug) quantities of prepared protein were
loaded and separated by 12% SDS-PAGE (Invitrogen,
NuPAGE 4-12% Bis-Tris Gel, Cat: NP0321PK2), then
transferred to a polyvinylidene difluoride membrane. Fol-
lowing blocking with 5% bovine serum albumin (5%BSA)
in phosphate buffered saline with 0.1% tween 20 (PBS-T),
the membrane was incubated overnight at 4°C with rab-
bit Anti-SHH Antibody (St. John’s Laboratory, Cat:
STJ193168) and rabbit anti-B-actin antibody (St. John’s
laboratory, Cat: STJ91464) as the loading control. Pri-
mary antibodies were diluted in 1:500 (anti-SHH) and
1:1000 (anti-B-actin). For the secondary incubation, mem-
branes underwent hybridization with a horseradish peroxi-
dase (HRP)-conjugated goat-anti-rabbit-lgG antibody
(1:10000 dilution; advansta, Cat no: R05072-500) for 1h
at room temperature. After washing 3 times in PBS/0.1%
tween 20, proteins were visualized in imaging system
(ChemiDoc-It?, UVP) with using 6 ml NZY supreme
enhanced chemiluminescent HRP substrate (Nzytech,
Cat no: Mb19301) (Fig. 1).

Statistical analysis

Densitometry of the Western Blot protein bands was
analyzed using Image J (NIH, Bethesda, MD, USA)
software program. Statistical analyses were applied
with the (Statistical Package for Social Sciences, Chi-
cago, IL, USA) version 15.0 program. Descriptive
analyses were presented as mean + standard devia-
tion and median (min-max). Normal distribution of data
was analyzed using Shapiro-Wilk test (p < 0.05) and
non-parametric tests were used for additional statistics
then. Densitometry of the target protein (SHH) band
was compared to the house keeping gene, f-actin with
Wilcoxon test and groups according to the grade of
reflux (low-high), laterality, presence of scar and dif-
ferential functions (< 40%-= 40%) were compared
using Mann-Whitney U test. Correlation analyses
were applied to test the relation between grade of
VUR and protein expression level. p < 0.05 was con-
sidered as statistically significant.

Figure 1: Sonic hedgehog protein western blot band view of renal
units.

Results

The mean age and follow-up duration of the patients
were 88.6 + 47.7 and 26.76 + 16.6 months, respectively.
According to “International Reflux Grading System”
14 (50%) renal units were grouped as low-grade reflux
(Grades 1-3) while 14 (50%) renal units were in high-
grade reflux group (Grades 4, 5). No family history of
reflux was recorded in the patients included in this
study. Of the 19 patients with 28 renal units, six patients
with 12 units (42.9%) had bilateral and 9 patients with
9 units (32.1%) had unilateral scar formation on DMSA
scintigraphy. Renal units were also grouped according
to differential functions (= 40% and < 40%) obtained
by renal scintigraphy and then compared in terms of
protein expressions. In this series, the differential renal
function was < 40% in 14 (50%) renal units whereas
> 40% in the other 14 (50%).

The mean western blot band area of SHH gene path-
way-related protein was 3880.69 (2059.55-13941.61)
while the mean area of -actin, the house-keeping gene,
was 20180.25 (9530.39-26709.75) (p = 0.001). Correla-
tion analyses between grade of reflux and protein
expression of SHH gene pathway revealed no significant
relation (p = 0.30). When the UV samples were grouped
as low- and high-grade reflux and compared in terms of
SHH protein expression levels, no statistically signifi-
cant difference was found between reflux groups (p =
0.818). Analysis comparing the specimens according to
presence of scar formation revealed no statistically
significant difference in terms of SHH protein
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Table 1. Sonic hedgehog protein band area calculations according to convenient groups

Classification groups for analysis Number of contents SHH protein median western p-value*
(renal unit) (%) blot band area (min-max)

Low-grade reflux 14 (50) 4405.04 (2059.55-12515.64) 0.818

High-grade reflux 14 (50) 3280.69 (2169.98-13941.61)

Unilateral reflux 10(35.7) 3284.28 (2169.98-10296.55) 0.314

Bilateral reflux 18 (64.3) 4546.74 (2059.55-13941.61)

Bilateral scar formation 21 (75) 4296.57 (2059.55-13941.61) 0.915

Unilateral scar formation 7(25) 3103.74 (2746.96-13941.61)

> 40% differential function 14 (50) 3083.86 (2059.55-13941.61) 1

< 40% differential function 14 (50) 4405.04 (2169.98-12515.64)

*p <0.05 is statistically significant.

expression (p=0.915). In addition, there was no statisti-
cally significant difference between = 40% and < 40%
function groups regarding SHH band area (p = 1). As
stated before 9 (47.3%) patients had bilateral reflux
whereas 10 (52.7%) had unilateral VUR in this series.
In case of the possible impact of bilaterality on the
results, the two groups were compared and no statisti-
cally difference was found with respect to SHH protein
expression between groups (p = 0.314) (Table 1).

Discussion

In the recent study, we found that SHH protein
expression levels significantly decreased in the hypo-
plastic UVJ segments of the patients with VUR. On
the other hand, our results did not reveal a relation-
ship between the level of expression and severity of
reflux or kidney status.

At the early gestational week 12, the condensate myo-
blasts of distal ureter convert into smooth muscle fibrils.
These longitudinal smooth muscle fibers place at the
dorsal wall of the bladder before reaching the orifice.
These small diameter muscle fibrils merge the opposite
fascicles and create the interureteral muscle and mucosal
fold between two ureteric orifices at gestational week 14.
The hypothetical function of the intertrigonal muscle is
moving the two orifices medially and downward with a
periodic contraction and providing a passive antireflux
mechanism by the prolongation of intramural ureter'.
Some studies suggested that the intramural tunnel of
ureters compose of bladder muscles and develop inde-
pendent from the ureters even if in the absence of a
ureter, though the mechanism still remains unclear®™. As
mentioned above, the muscle development of distal

ureteric segments is in mesh with bladder. The develop-
ment of ureter and trigon musculature is proven to be
essential to provide the one-way flow of urine from the
ureters into bladder and to prevent the kidneys from
reflux of urine or bacteria®. Because it is thought that
trigon musculature deficiencies result in relatively short
intramural tunnel.

A hedgehog family ligand, namely, SHH, controls cell
fate, cell differentiation, and proliferation in embryogen-
esis”™. In the literature, numerous studies have reported
the SHH and its downstream signaling molecules pro-
duced by the developing bladder epithelium to have a
key role in development and patterning of bladder
smooth muscle and otherwise cause the bladder devel-
opment to fail*”'4'5. Histological studies indicated that
either SHH or an intact urothelium is necessary to
induce smooth muscle differentiation, thus the source
of SHH is thought to be the urotheliumé. When SHH
signaling molecule binds with the transmembrane
receptor Patched (Ptch), this activation causes depres-
sion of Smo and activates the Gli transcription factors
in the target cell to involve in bladder development and
differentiation’®.

However, several studies reported that high concen-
trations of SHH inhibit the smooth muscle differentia-
tion while they agreed that lower concentrations induce
this process®”'¢. Cheng et al. reported that Gli2, one
of the target transcription factors of SHH, upregulates
the Bmp4 expression and inhibits the smooth muscle
differentiation®. Another study carried out by Shiroy-
anagi et al. also supported the information that SHH
acts as both an inducer and an inhibitor of bladder
smooth muscle differentiation®.
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Our results were in the same direction that SHH is
required for normal development of musculature of ure-
ter and trigone and the depressed levels of regarding
protein might cause VUR. The insignificant relationship
between the severity of reflux and protein expression
levels might have occurred due status of other related
signaling factors or downstream molecules functionary
in this pathway. Furthermore, different expression lev-
els of SHH might cause inhibition or activation and
might have varied through years. All the patients were
postnatally diagnosed so that there was no investiga-
tion about the Shh protein deficiency prenatally through
gestational weeks. Although this is the first study in
human examining the related protein expression in ure-
teral specimens, our study has two limitations. First, for
ethical reasons, it was not possible to establish a con-
trol group to compare the expression levels of Shh
protein in normal ureteral tissue. Normal ureteral tissue
could be obtained from nephrectomy materials per-
formed with another diagnosis, but this was not pos-
sible in our study group because they were pediatric
patients. Therefore, further studies with an appropriate
control group are needed to address this issue. The
second one is relatively small sized study group to
generalize our results to overall VUR patients. To the
best of our knowledge, our study retains its value to be
the first human study aiming to find the effect of SHH
signaling pathway in VUR etiopathogenesis.

Conclusions

SHH signaling pathway which is effective in the
development of bladder and ureter smooth muscula-
ture might also be effective in etiopathology of VUR.
Further studies with appropriate control groups will be
precious to prove our results and contribute to the
diagnosis and treatment of VUR.
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CASO CLIiNICO

Neoplasia sélida pseudopapilar de pancreas: hallazgo incidental
cada vez mas frecuente

Solid pseudopapillary neoplasia of the pancreas: incidental finding with increased
frequency

Inés Canas-Garcia®, Clotilde Moreno-Cortés, Enrique Daban-Collado y Benito Mirén-Pozo
Servicio de Cirugia General y Aparato Digestivo, Hospital Clinico San Cecilio, Granada, Espafia

Resumen

En el contexto de las lesiones quisticas del pancreas y su clinica paucisintomatica, se presenta el caso de una mujer de
33 afios que inicia estudio por epigastralgia y molestias abdominales. Se realizan tomografia computarizada y resonancia
magnética, con hallazgo de una lesion a nivel de la cabeza-proceso uncinado del pancreas, compatible con una neoplasia
pseudopapilar sélida del pancreas. Se interviene realizando duodenopancreatectomia cefalica de Whipple, que transcurre sin
incidencias. Tras 18 meses de seguimiento, persiste libre de enfermedad. Cabe destacar la importancia de las imagenes
previas a la planificacién terapéutica, por la proximidad de la tumoracion al tronco celiaco en la salida de la arteria hepatica.

Palabras clave: Neoplasia. Pseudopapilar. Pancreas.

Abstract

In the context of cystic lesions of the pancreas and their paucisymptomatic symptoms, we present the case of a 33-year-old
woman with epigastric pain and nonspecific abdominal discomfort. Computed tomography and magnetic resonance imaging
were performed, with the finding of a lesion at the level of the head-uncinate process of the pancreas, compatible with a solid
pseudopapillary neoplasm of the pancreas. The procedure was performed with a cephalic pancreaticoduodenectomy of
Whipple, without incident. After 18 months of follow-up, the disease remains free. It is worth highlighting the importance of
images prior to therapeutic planning, due to the proximity of the tumor to the celiac artery in the hepatic artery’s origin.

Keywords: Neoplasia. Pseudopapillary. Pancreas.
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|ntroducci6n

Se presenta el caso de una mujer de 33 afios con
dolor abdominal inespecifico, en la cual los hallazgos
radioldgicos muestran una tumoracion quistica del pan-
creas. Las pruebas complementarias apuntan a una
neoplasia sélida pseudopapilar del pancreas. Se trata
de una lesion frecuentemente asociada a mujeres jove-
nes, de localizacion preferente en el cuello y la cola
pancredticos, de caracter premaligno, con capacidad
para metastatizar hasta en un 15% de los casos'?, por
lo que un diagndstico diferencial adecuado es de vital
importancia para planificar el tratamiento. La particula-
ridad del caso radica en la infrecuente localizacion de
la lesién en la cabeza del pancreas, asi como su rela-
cion con las estructuras circundantes (arteria hepatica
en su salida del tronco celiaco y ampolla de Vater), que
determind la realizacion de una cirugia agresiva con
duodenopancreatectomia cefalica de Whipple.

Caso clinico

Mujer de 33 afos sin antecedentes, estudiada por
epigastralgia, diarreas, saciedad precoz y distension
abdominal. Se realiza una analitica que reporta marca-
dores tumores normales. La tomografia computarizada
(TC) (Fig. 1) multifasica con contraste y la resonancia
magnética (RM) (Fig. 2) evidencian una lesién a nivel
de la cabeza-proceso uncinado del pancreas, hipoin-
tensa en T1 e hipertensa en T2, de didmetro mayor de
92 mm, sin asociar dilatacion de la via biliar, atrofia
distal glandular ni lesiones a distancia. Se sospecha
una neoplasia pseudopapilar sélida del pancreas. Es
intervenida quirdrgicamente y se evidencia una gran
tumoracién, cuya enucleacion se desestimé por afec-
tacién de la papila duodenal, llevandose a cabo una
duodenopancreatectomia cefalica de Whipple (Fig. 3).
El estudio anatomopatoldgico confirmd la reseccion
con margenes sin invasion ganglionar, vascular ni per-
ineural. La paciente completd el posoperatorio sin inci-
dencias y fue dada de alta al noveno dia. Tras 18
meses de seguimiento, persiste libre de enfermedad.

Discusion

Distinguir las caracteristicas clinicas y radiologicas
de las neoplasias quisticas del pancreas es fundamen-
tal para el diagnostico diferencial, y puede ayudarnos
a adoptar la mejor actitud terapéutica. La incidencia de
neoplasias quisticas del pancreas ha aumentado

Figura 1. Se aprecia una masa de 92 mm de didmetro anteropos-
terior, dependiente de la cabeza pancreatica, adyacente al tronco
celiaco y la arteria hepatica, que rodea sin infiltrar.
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Figura 2. Resonancia magnética en fase T2 que muestra una masa
hiperintensa rodeada de pseudocéapsula con plano de separacion con
las estructuras adyacentes.

debido al incremento en la realizacién de pruebas de
imagen por otros motivos, pudiendo alcanzar una inci-
dencia del 8% en la poblacién'. El diagndstico diferen-
cial puede tener implicaciones terapéuticas importantes:
la anamnesis, valorar la ingesta endlica, la presencia
de colelitiasis, los antecedentes de traumatismos ab-
dominales y, sobre todo, la pancreatitis aguda o croni-
ca, son elementos cruciales para sospechar o no
neoplasias malignas?3. La TC con contraste intraveno-
so y la RM con secuencias de colangiopancreatografia
son las pruebas de imagen ideales para valorar las
caracteristicas del conducto pancreatico, la presencia
0 no de atrofia glandular y la posible afectacion de la
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Figura 3. Pieza quirdrgica. Duodenopancreatectomia cefélica.

via biliar, y para la mejor caracterizacion de las lesio-
nes quisticas*. El papel de la ecoendoscopia digestiva
radica en la deteccion de pequefas lesiones periam-
pulares y pancreaticas con mayor sensibilidad que
otras pruebas anteriores. Ademas, puede valorar las
relaciones anatémicas que circundan la lesiéon. Tam-
bién permite tomar muestras para el estudio anatomo-
patoldgico y la determinacién de marcadores, como el
antigeno carcinoembrionario o la amilasa®.

La neoplasia solida pseudopapilar del pancreas
afecta preferentemente a mujeres jovenes. Alcanza
una incidencia del 2% segun algunas series. En ge-
neral es asintomatica y se detecta por sintomas rela-
cionados con la compresion de 6rganos vecinos.
Suele localizarse en el cuerpo-cola del pancreas®’.
Tiene una apariencia tipica en las pruebas de imagen
(TC y RM); en la RM en fase T2 se muestra como una
masa hiperintensa rodeada de una pseudocapsula.

Presenta un crecimiento expansivo, aunque raramente
infiltrante. Se la considera borderline por su potencial
para metastatizar®. A pesar de ello, tiene muy buen pro-
nostico si se reseca en estadios precoces. Por lo tanto,
esta asentada la indicacion de reseccion quirdrgica una
vez establecido el diagndstico de sospecha, sobre todo
en lesiones mayores de 5 cm o cercanas a la zona de
la cabeza y el proceso uncinado pancreéticos®. Son fac-
tores de mal prondstico la invasion perineural, la invasion
vascular y la presencia de metastasis ganglionares o
extrapancreaticas (generalmente hepaticas).

Conclusion

La particularidad de este caso radica en la locali-
zacion de la lesién en la cabeza pancreatica y la

proximidad a estructuras vasculares y a la papila duo-
denal, que impidieron una reseccion conservadora,
teniéndose que llevar a cabo una cirugia agresiva
para la escision total de la lesion.
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CLINICAL CASE

Report of two cases of high cervical injury: an adequate
functional result with timely surgical management

Reporte de dos casos de lesion cervical alta: un resultado funcional adecuado con
manejo quirurgico oportuno

Antonio Sosa-Najera’, Abrahan A. Tafur-Grandett?*, Alejandro Ceja-Espinosa’, Raul Huato-Reyes', and
Jorge Ortega-Espino?

'Department of Neurosurgery, Grupo Neurolégico de Alta Especialidad, Hospital Angeles Morelia, Morelia, Michoacan; ?Department of Neurosurgery,
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Abstract

Introduction: Odontoid fractures correspond to 9-15% of cervical spine fractures. Atlas fracture is rare (3-13%)°. Case pre-
sentation: Male with Anderson and D’Alonzo Type Il Odontoid fracture with unstable fragment treated with occipitocervical
fixation with occipital plate, C2-C3 transfacet screws; Female with type E Jefferson fracture + anterolateral atloaxial dislocation,
treated with occipitocervical fixation, C2-C3-C4 transfacet screws. Discussion: Anderson and D’Alonzo Type Il fractures and
Jefferson type E fractures are a surgical emergency due to instability and neurological deficit.

Keywords: Type Il odontoid fracture. Jefferson fracture. Spinal cord trauma. Occipitocervical fixation. Posterior cervical ins-
trumented fusion.

Resumen

Introduccion: Las fracturas odontoideas corresponden del 9-15% de las fracturas de la columna cervical. La fractura del
atlas es poco comin (3-13%)%. Presentacion del caso: Masculino con fractura de Odontoides tipo Il de Anderson y D Alon-
zo con fragmento inestable tratado con fijacién occipitocervical con placa occipital, tornillos transfacetarios C2-C3; Femenino
con fractura de Jefferson tipo E + luxacion atloaxoidea anterolateral, tratada con fijacién occipitocervical, tornillos transfaceta-
rios C2-C3-C4. Discusioén: Fracturas tipo Il de Anderson y D’Alonzo y fracturas de Jefferson tipo E son una urgencia quirdr-
gica debido a inestabilidad y déficit neurolégico.

Palabras clave: Fractura de odontoides tipo Il. Fractura de Jefferson. Traumatismo Raquimedular. Fijacion occipitocervical.
Fusion cervical posterior.
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Odontoid fractures correspond to 9-15% of cervical
spine fractures'. Of these, the Anderson and D’Alonzo
Type Il fracture is the most common and occurs in
more than 60% of cases®. These are usually the result
of high energy trauma, such as car accidents or falls
from height, most of them are associated with a head
injury to the frontal region that indirectly produces an
extension injury and predominates in males?.

According Anderson and D’Alonzo, these fractures can
be classified as: Type I: Fracture of the odontoid apex,
Type II: Fracture of the odontoid base, Type llI: Vertebral
body fracture, and Type Il odontoid fractures (T II-OF) can
be treated surgically or conservatively'4.

Various treatments have been proposed for TII-OF
with the aim of reducing fracture fragments, stabilizing
the fracture, allowing fusion, and reducing pain’. In
general, the treatment of patients with a fracture of
the odontoid process is based on the type of fracture,
the age of the patient, the patient’s health, the rela-
tionship with neurological deficits, and personal pref-
erence of the surgeon. Relative indications for surgery
include fracture dislocation > 5 mm, angulation > 10
and failed attempts at closed reduction. Surgical treat-
ment may involve anterior odontoid screw fixation or
posterior atlantoaxial arthrodesis, resulting in stabili-
zation of the upper cervical spine®s.

In cases with indication for surgery for surgery, the
purpose of the intervention will be: (A) to release
trapped root elements through discectomies, corpec-
tomies, laminectomies, evacuation of collections of
expansion of spaces, (B) align vertebral segments by
compass or halo traction, manipulation or surgery, (C)
stabilize vertebral elements with surgical techniques
via anterior, posterior or with double 360° approaches,
and (D) stop the clinical-radiological evolution, (E) al-
low maximum functional recovery’. Atlas fracture is
rare, accounting for 3-13% of all cervical spine frac-
tures and 1.3-2% of all spinal injuries®®. Unstable atlas
fracture is even rare and is mainly caused by vertical
falls, traffic accidents and other vertical traumatic forc-
es®. Atlas fractures were classified by Jefferson in
1920, into seven types (Table 1),

Jefferson Type E fracture is very dangerous, as
displacement of bone blocks can cause spinal cord
injury, leading to serious complications such as para-
plegia and death.

Therefore, the stability of the atlantoaxial complex
must be reconstructed surgically. Treatment is aimed

A. Sosa-Ngjera et al. High cervical injury

Table 1. Jefferson Classification of Atlas fractures

Type Anatomical diagnosis

A Unilateral or bilateral anterior arch fracture
B Unilateral or bilateral posterior arch fracture
C Simple fracture of a lateral mass

D Comminuted lateral mass fracture

(the TLA is possibly damaged)

E True Jefferson fracture in which the anterior and posterior
arches of the atlas are fractured bilaterally
(unstable atlas fracture)

F Linear or crossed unilateral anterior arch and posterior
arch fractures

G Isolated TLA break

TLA: transverse ligament of the atlas.

at correcting the dislocation, restoring stability to the
atlantoaxial joint, and retaining the maximum degree
of motion of the cervical spine®.

Case presentation

The first case is a 20 years old male who suffers
direct head trauma when diving into a pool exerting
direct axial force on the cervical spine, refers to par-
esthesia in upper limbs at the time of trauma, denies
loss of alertness, as well as epileptic seizures, 15
points in the Glasgow Coma Scale, motor and sen-
sory system without alterations, global ++/+++ muscle
stretch reflexes, intact posterior cords, and multiple
SCALP- type cranial vault wounds.

Simple tomography of normal skull and simple
crane cervical tomography with 3D reconstruction
showing Anderson and D’Alonzo Type Il odontoid frac-
ture with unstable left fragment and risk of posterior
displacement (Fig. 1). An urgent decision was made
to perform a posterior approach for occipitocervical
fixation with occipital plate, 4 C2-C3 polyaxial trans
facet screws, titanium bars, and Cross Link and sub-
sequent placement of rigid Aspen-type collar (Fig. 2).

The second case is a 29 years old female who has
a fall of approximately 6 m in height, exerting vertical
force on the cervical spine, refers to a sudden de-
crease in force in both thoracic limbs, denies other
symptoms. To the neurological examination with a 15
points in the Glagow Coma Scale, motor system with
force 3/5 on the Daniels scale C5, C6, C7, and C8
myotomes, sensory without alterations, intact poste-
rior cords, global ++/+++ muscle stretch reflexes
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Figure 1. 3D reconstruction of craniocervical CT with Anderson and DAlonzo Type Il odontoid fracture with unstable left fragment and posterior

displacement.

Figure 2. Occipitocervical fixation with occipital plate, four poly axial trans facet screws C2 C3, titanium bars, and Cross Link.

craniocervical computerized tomography showing
Type E Jefferson fracture + anterolateral atloaxial dis-
location (Fig. 3).

It was to decide to perform a posterior approach
with occipitocervical fixation with an occipital plate, six
polyaxial trans facet screws of C2-C3-C4, titanium
bars, and Cross Link and subsequent placement of a
rigid Aspen-type collar (Fig. 4).

Both patients in the post-operative period without
added neurological deficit, presenting reversal of
symptoms on admission, with control radiological

studies with adequate placement of prosthetic mate-
rial, returned home 2 days after the operation (Fig. 5).

Discussion

Odontoid fractures are often caused by high energy
trauma, such as fall from a height and traffic acci-
dents'13. Represent 9-15% of all cervical fractures.
These injuries are believed to be extremely dangerous
due to the potential risk of upper cervical cord injury
after traumatic instability. The distribution of odontoid
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Figure 4. Occipitocervical fixation with an occipital plate, six polyaxial trans facet screws C2-C3-C4, titanium bars, and Cross Link.

fractures according to age shows two peaks, one in
younger patients (17-30 years), associated with high
energy trauma, the other peak occurs in geriatric pa-
tients (> 70 years old) and is associated with low en-
ergy trauma, such as falls4,

Although the majority of patients arriving at the hos-
pital will not have a noticeable neurologic injury, a de-
tailed neurologic evaluation is required, as displaced
fracture fragments can compress the spinal cord and
lead to cervical myelopathy. In a review of 446 T II-OF,
Przybylsky found that 82% of the patients were neuro-
logically intact, 8% had minimal sensory disturbances
in the scalp or extremities and 10% had significant neu-
rological deficits'®. However, in a retrospective analysis

of 16 patients with neglected odontoid fractures, Crock-
ard et al." found that all patients had neck pain at 1 year
and 69% had clinical signs of myelopathy, including
upper extremity weakness and gait disturbances'’.
Acceptable options for the initial treatment of all
types of odontoid fractures include external cervical
immobilization with a hard cervical collar, whereas
Type Il fractures should be considered for surgical
fixation in the context of a 5 mm displacement, com-
munication, Type IIA, and inability to achieve/maintain
fracture alignment with external immobilization?®.
Surgeons appear to recognize morbidity as an im-
portant factor during the decision-making process and
have concluded that morbidity is not an absolute
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Figure 5. Post-surgical result without neurological deficit, with ade-
quate rangers of mobility in cervical flexion and extension, strength 5/5
on the Daniels scale in all four extremities.

contraindication to surgery. The morbidity that is rel-
evant for surgery is also relevant for non-surgical
treatment'.

Jefferson fractures are associated with other trau-
matic cervical injuries in up to 50% of cases, most
commonly with posteriorly displaced T II-OF"8, Un-
stable Jefferson fractures are characterized by a tear
of the transverse ligament of the atlas (TLA), resulting
in lateral displacement of the lateral masses after ex-
cessive axial loading'®°.

At present, the treatment of C1 fractures remains
controversial and there are no internationally accept-
ed standards of treatment. For isolated atlas fractures,
conservative treatment is the main method, but for
unstable atlas fractures, surgical treatment remains
the preferred method. It is widely accepted that sur-
gery is indicated for atlas fracture associated with
atlantooccipital instability, intraligamentous rupture of
the TLA, and for “unstable” atlas fracture®22,

Anderson and D’Alonzo T 1I-OF and Jefferson type E
fractures are a surgical emergency due to the poten-
tial for instability, they present and the secondary

neurological deficit for the patient requesting to gener-
ate quadriplegia, high cervical injury with ascending
spinal cord edema and secondary bulbar injury, car-
diorespiratory arrest, and even death, surgical treat-
ment must be individualized for each patient and
according to the surgeon’s expertise.

The cure rate for T II-OF (with an age range of 18-
64 years) treated with posterior atlantoaxial fixation is
relatively high?2.

Decision-making for odontoid fracture is challenging
and requires careful consideration of many factors re-
lated to the nature of the fracture and the patient. The
selection of the fixation procedure requires a thorough
understanding of the patient’s anatomy and careful
preparatory evaluation and planning for successful
treatment and favorable clinical outcomes?®.

For Jefferson Type E fractures occipitocervical fixa-
tion combined with short-term external immobilization
establishes upper cervical stability and prevents further
spinal cord injury and damage to nerve function’®.

Occipitocervical fusion with transpedicular fixation
has the advantages of reliable fixation, few complica-
tions, and high fusion rates®.

The most important point of treatment for atlanto-
axial fracture is to reduce and stabilize the injured
segment to prevent further neurological injury. The
TLA frequently causes severe instability of the upper
cervical spine.

Surgical treatment is always necessary for patients
combined with bilateral anterior and posterior arch frac-
tures, and unstable fractures with lesion of the TLA324,
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Carcinoma adenoneuroendocrino mixto: reporte de caso
Mixed adenoneuroendocrine carcinoma: case report
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Resumen

Introduccion: El carcinoma adenoneuroendocrino mixto es un tumor raro del tracto gastrointestinal con doble diferenciacion
en carcinoma adenomatoso y neuroendocrino, cada componente con al menos el 30%. Caso clinico: Mujer de 60 afios con
cuadro de dolor abdominal agudo. Se decide tratamiento quirdrgico, encontrando un tumor a nivel de ciego y colon ascen-
dente, y se realizan hemicolectomia derecha e ileostomia. Discusion: El carcinoma adenoneuroendocrino mixto puede
aparecer en diversos 6rganos. Son tumores muy malignos, con alto riesgo de metastasis. Conclusiones: Estos tumores no
presentan sintomas ni hallazgos radiolégicos o de laboratorio especificos; el diagnéstico depende de estudios histopatolégicos
e inmunohistoquimicos posoperatorios.

Palabras clave: Carcinoma adenoneuroendocrino mixto. Diferenciacion adenocarcinomatosa. Diferenciacion neuroendocrina.
Cancer colorrectal.

Abstract

Introduccion: Mixed adenoneuroendocrine carcinoma is a rare tumor of the gastrointestinal tract with double differentiation into
adenomatous and neuroendocrine carcinoma, each component with at least 30%. Case report: A 60-year-old female with acute
abdominal pain. Surgical treatment was decided, finding a tumor at the level of the cecum and ascending colon, a right hemico-
lectomy and ileostomy were performed. Discussion: Mixed adenoneuroendocrine carcinoma can appear in various organs. They
are highly malignant tumors, with a high risk of metastasis. Conclusions: These tumors do not present symptoms or specific
radiological or laboratory findings; diagnosis depends on postoperative histopathological and immunohistochemical studies.

Keywords: Mixed adenoneuroendocrine carcinoma. Adenocarcinomatous differentiation. Neuroendocrine differentiation.
Colorectal cancer.
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|ntroducci6n

El carcinoma adenoneuroendocrino mixto (MA-
NEC, mixed adenoneuroendocrine carcinoma) es un
tumor raro del tracto gastrointestinal que consiste en
una diferenciacion doble adenocarcinomatosa y neu-
roendocrina, y cada componente representa al me-
nos el 30% del tumor'. Aunque no son comunes,
estos tumores muestran un comportamiento agresi-
VoY, en general, presagian un mal prondstico. La es-
tandarizacion del tratamiento en los MANEC ha sido
histéricamente dificil por la falta de clasificacién his-
toldgica diagndstica. Debido a su rareza, las reco-
mendaciones de tratamiento actuales para el
carcinoma mixto adenoneuroendocrino se basan en
datos limitados y siguen las pautas generales para
el tratamiento de los adenocarcinomas y las neopla-
sias neuroendocrinas?. La incertidumbre sobre la
eficacia de las estrategias de tratamiento local y
sistémico disponibles es un problema de composi-
cidn. Incluso aquellos pacientes con enfermedad li-
mitada localmente tienen una esperanza de vida
relativamente corta. En 2010, la Organizacién Mun-
dial de la Salud (OMS) finalmente reconocid esta
condicién poco comun como una entidad especifica
para el cancer de colon con la esperanza de espe-
cificar mejor las opciones de tratamiento en el futu-
ro3. Los MANEC representan el 3-9.6% de todos los
canceres colorrectales y solo se han notificado ocho
casos en el ciego hasta la fecha, por lo que el si-
guiente caso es excepcionalmente raro®.

Presentamos el caso de una paciente de 60 afos,
con cuadro clinico de abdomen agudo, quien se so-
metid a evento quirdrgico encontrando apendicitis
aguda y como hallazgo operatorio un tumor de ciego
y colon ascendente, notificado posteriormente por el
area de patologia como MANEC.

Caso clinico

Mujer de 60 afos, con antecedentes de diabetes tipo
2 e hipertension arterial sistémica; niega antecedentes
quirdrgicos. Inicia su padecimiento actual un dia antes
de su valoracién con dolor de tipo célico en el hipocon-
drio derecho, de intensidad 7/10 en la escala numérica
del dolor, irradiado al cuadrante inferior derecho, acom-
pafiado de distension abdominal, nausea llegando al
vomito de contenido gastroalimentario en tres ocasio-
nes, sin exacerbantes ni atenuantes; de manera oca-
sional, en las ultimas 12 horas se presentd con dolor

Figura 1. Tomografia abdominal en fase simple, corte axial, en la
que se aprecia una tumoracion aparentemente dependiente del ciego
(circulo).
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c

Figura 2. Tomografia abdominal en fase simple, corte transversal,
en la que se aprecia una tumoracion aparentemente dependiente del
ciego (circulo).

de tipo punzante, de intensidad 10/10 en la escala
numérica del dolor, en la regién de la fosa iliaca dere-
cha. En la exploracion fisica, neurolégicamente integra,
cardiopulmonar sin compromiso, abdomen globoso a
expensas de paniculo adiposo, peristalsis aumentada
en intensidad y frecuencia, doloroso a la palpacion en
hipocondrio derecho y fosa iliaca derecha, Murphy ne-
gativo, McBurney positivo, con presencia de masa pal-
pable en la fosa iliaca derecha, de aproximadamente 5
x 5 cm, movil, no adherida a planos profundos y de
consistencia firme; resto sin alteraciones. Laboratorios:
leucocitos 12.67 10%ul, hemoglobina 14.1 g/dI,
hematocrito 44.2 %, plaquetas 367,103/mm3, neutrdfilos
82%, glucosa 24.2 mg/dl, urea 32.4 mg/dl, BUN
15.0 mg/dl, creatinina 1.0 mg/dl, sodio 137.0 mmol/l,
potasio 4.6 mmol/l, cloro 98.8 mmol/l, bilirrubina total
0.18 mg/dl, bilirrubina directa 0.44 mg/dl, bilirrubina in-
directa 0.26 mg/dl, DHL 357 U/l, AST 15.5 U/l, ALT 10.5
U/l, fosfatasa alcalina 107 U/l, ACE 2.13 ng/ml,
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Figura 3. Tumor dependiente del ciego obtenido por laparotomia
exploradora (flecha).

Figura 4. Pieza quirirgica obtenida de hemicolectomia derecha e
iliectomia distal.

C1-125 87.2 U/ml y AFP 3.54 U/ml. Tomografia abdo-
minal en fase simple: imagen sugestiva de apendicitis
aguda retrocecal complicada, con acentuados cambios
inflamatorios y liquido libre en hueco pélvico, con en-
grosamiento nodular de la pared del ciego con multiples
ganglios ileocecales y retroperitoneales (paradrticos,
intercavoaorticos y retrocrurales), el mayor de 17 mm,
que pudieran ser por el proceso inflamatorio por
contigiidad sin poder descartar una lesion subyacente
del colon (Figs. 1y 2). Se decide su tratamiento qui-
rurgico abierto, durante el cual se encuentra una tumo-
racion a nivel de ciego y colon ascendente, de
aproximadamente 10 cm, de consistencia firme, con
tejido inflamatorio, y perforacion a nivel de tercio medio,
con salida de material fecal a la cavidad, asi como pro-
ceso agudo en fase Il a nivel apendicular. Se realizan
hemicolectomia derecha e ileostomia, y se envia la
pieza a patologia. Se coloca drenaje de tipo laminar de
media pulgada dirigido al hueco pélvico, el cual emerge
a nivel del cuadrante inferior derecho (Figs. 3y 4).

Figura 5. Producto de hemicolectomia e ileostomia distal, con apén-
dice posileal (circulo). Se observa una lesion neopléasica en la mucosa
del ileon, la valvula ileocecal y el ciego.
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Figura 6. Proliferacién neoplésica con patrén insular, que sugiere dife-
renciacion neuroendocrina.

Posterior al evento quirtrgico, la paciente es enviada
al &rea de hospitalizacion a cargo del servicio de cirugia
general, donde se mantiene 24 horas en ayuno, con
ileostomia funcional y herida quirdrgica sin complicacio-
nes. Es manejada con antibioticoterapia: metronidazol
500 mg intravenoso cada 8 horas durante 14 dias y
ertapenem 1 g intravenoso cada 24 horas durante 7
dias. Se inicia la via oral, tolerdndola adecuadamente,
presentando gasto por ileostomia. Reporte de patolo-
gia: adenocarcinoma moderadamente diferenciado con
caracteristicas histoldgicas de carcinoma mixto adeno-
neuroendocrino de grado 2 moderadamente diferencia-
do; apendicitis aguda ulcerada, abscesada, transmural,
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en apéndice posileal (Figs. 5y 6). Se reporta estudio
de inmunohistoquimica: MLH-1 intacto, MSH-6 intacto,
CD56 positivo, sinaptofisina positivo, MSH-2 intacto,
PMS-2 intacto y cromogranina positivo. Como parte del
tratamiento clinico posoperatorio de la paciente se brin-
da terapia analgésica con base en celecoxib 100 mg
por via oral cada 12 horas por 14 dias, asi como diclo-
fenaco 100 mg por via oral cada 12 horas por 7 dias.
Se afadi¢ tratamiento procinético de tipo cinitaprida
1 mg por via oral cada 8 horas por 30 dias. Igualmente
se decide el envio de la paciente al area de oncologia mé-
dica, donde actualmente continia en seguimiento y en
valoracion para el inicio de quimioterapia.

Discusion

Los MANEC en el tracto gastrointestinal pueden apa-
recer en diversos érganos, como el esofago, el esto-
mago y el colon, pero son mas comunes en el recto®”.
Independientemente de la localizacion y del estadio del
tumor, los MANEC parecen ser tumores muy malignos,
con alto riesgo de metastasis a distancia. La agresivi-
dad parece depender del componente endocrino, sea
cual sea su proporcién?. El diagndstico se basa princi-
palmente en la citologia y la arquitectura del tumor, y
se completa mediante inmunotincién con marcadores
neuroendocrinos especificos, como cromogranina, Si-
naptofisina y CD56 (para el componente neuroendocri-
no), combinados con marcadores de diferenciacion no
endocrina, como queratina 7. No esta claro si el MA-
NEC es bioldgicamente mas similar al neuroendocrino
o0 al adenocarcinoma. Sin embargo, es un tumor extre-
madamente raro, con la mayoria de los casos presen-
tados en reportes aislados®. Estos tumores no
exhibieron sintomas especificos ni las pruebas radio-
I6gicas o de laboratorio especificas de ellos revelaron
hallazgos unicos; por lo tanto, el diagndstico depende
de los estudios histopatoldgicos e inmunohistoquimicos
posoperatorios®. Debido a su rareza, se conocen pocos
aspectos con respecto al origen y a las mejores opcio-
nes terapéuticas. Las ultimas recomendaciones de la
OMS sugieren que los MANEC deben tratarse como
un adenocarcinoma; sin embargo, la evidencia recien-
te, segiin numerosos autores, indica que el tratamiento
debe basarse en el componente histoldgico mas agre-
sivo®. Los MANEC requieren un manejo mas complejo,
incluida la administracion de una quimioterapia adap-
tada al paciente de acuerdo con la histologia de su
tumor. La Unica estrategia terapéutica para los MANEC
es la reseccién quirdrgica completa (reseccion RO0)
para tumor primario y metastasis. Debido a su

naturaleza agresiva y alta tasa de recurrencia, la qui-
mioterapia adyuvante constituye una parte critica del
tratamiento y mejora significativamente la superviven-
cia'. Los MANEC comprenden dos componentes cla-
ramente  diferentes  (adenocarcinomatosos vy
neuroendocrinos) que tienen distintas respuestas a la
quimioterapia. Como resultado, la parte mas onerosa
y desafiante del tratamiento de los pacientes con MA-
NEC es la eleccion de la quimioterapia adecuada, tanto
para el tumor primario como para las metéstasis a
distancia'2. En nuestro caso, la paciente presentd
datos inespecificos de abdomen agudo, relacionados
principalmente con un padecimiento apendicular agu-
do, pero en la exploracién fisica se vislumbré una masa
aparentemente no dependiente del proceso agudo, y
aunado a esto la imagen tomogréfica identificé una
tumoracion que se encontraba proveniente de colon,
decidiéndose su tratamiento quirlrgico; sin embargo,
fue el estudio histopatoldgico el que reveld la estirpe
tumoral.

Conclusiones

Debido a su rareza, todavia existe un importante
debate sobre el tratamiento de los MANEC. Estos tu-
mores no presentan sintomas ni hallazgos radioldgicos
o de laboratorio especificos; de este modo, el diagnos-
tico depende de los estudios histopatoldgicos e inmu-
nohistoquimicos posoperatorios. Debido a los sintomas
inespecificos, la naturaleza altamente agresiva y el
potencial metastasico de estos tumores, es vital que
los médicos sigan teniendo conocimiento de los MA-
NEC por sus diagnosticos diferenciales. La literatura
sobre los MANEC es aun limitada y se basa principal-
mente en informes de casos unicos. El diagndstico, el
manejo quirdrgico y los criterios de seguimiento de
estos tumores aun no estan claros.
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Resumen

Introduccion: Los tumores del estroma gastrointestinal (GIST) son poco frecuentes, con una incidencia de 10 a 15 casos por
millén de habitantes. Suelen localizarse en el estomago (56%), el intestino delgado (32%), el colon-recto (6%) y el eséfago
(< 1%). Sus sintomas incluyen nausea, vomito y plenitud abdominal; el 30% son asintomaticos. Es comun su hallazgo inci-
dental durante una cirugia abdominal o en estudios de imagen. La reseccion con margenes negativos es el tratamiento es-
tandar. Caso clinico: Mujer de 69 afios que debuta con hemorragia masiva de tubo digestivo, requiriendo tratamiento quirdr-
gico. Se detecta un tumor de yeyuno compatible con GIST.

Palabras clave: Tumores del estroma gastrointestinal. Yeyuno. Intestino delgado. Hemorragia. Tumor.
Abstract

Introduction: Gastrointestinal stromal tumors (GIST) are rare, reported incidence is between 10 to 15 cases per million of
habitants. They are usually located in the stomach (56%), small intestine (32%), colon-rectum (6%), and esophagus (<1%,).
Its symptoms include nausea, vomiting and abdominal fullness; 30% are asymptomatic. Incidental finding during abdominal
surgery or imaging studies is common. Resection with negative margins is the standard treatment. Case report: A 69-year-old
female patient who debuted with massive digestive tract bleeding, requiring surgical treatment. A tumor was detected at jejunum
compatible with a GIST.
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|ntroducci6n

Los tumores del estroma gastrointestinal (GIST,
gastrointestinal stromal tumor) son tumores poco fre-
cuentes del tracto gastrointestinal, de origen mesen-
quimal'. La mayoria de los estudios reportan una
incidencia con relevancia clinica de 10-15 casos por
millén de habitantes?.

Los GIST suelen localizarse en el estémago (56%),
seguido del intestino delgado (32%), el colon-recto
(6%) y el esofago (< 1%). Esporadicamente pueden
afectar el omento, el mesenterio y el peritoneo. Sus
sintomas iniciales pueden incluir ndusea, vomito y
plenitud abdominal, aunque el 30% de los casos son
asintomaticos; sin embargo, es comun la deteccién
de lesiones pequefias asintomaticas de forma inci-
dental durante una cirugia abdominal o en estudios
radiolégicos y endoscopicos'?.

La tinciéon inmunohistoquimica para el antigeno
CD117 es positiva en el 95% de los GIST y se con-
sidera un pilar en el diagndstico®.

La reseccidn con margenes negativos continua
siendo el tratamiento estandar para los pacientes
con GIST. La localizacion anatdmica del tumor es un
factor prondstico bien documentado posterior a la
cirugia radical. Los tumores en el intestino delgado
tienen un peor prondstico que los gastricos, pero un
mejor pronostico que los colorrectales, siendo los de
peor pronostico los de localizacién extraintestinal®.

Caso clinico

Mujer de 69 afos con antecedentes de histerec-
tomia total abdominal hace 35 afios por miomatosis
uterina y reseccién de quiste renal izquierdo hace 13
afnos, sin complicaciones aparentes. Refiere multiples
transfusiones de paquetes globulares por anemia de
origen desconocido. No presenta otros antecedentes
de importancia para el padecimiento actual.

Inicia un cuadro clinico caracterizado por sangrado
transrectal sin sintomas acompafantes, motivo por el
cual se inicia protocolo diagnéstico. Se realiza colo-
noscopia en la que se reportan recto y sigmoides con
abundantes coagulos y 12 diverticulos no complicados
localizados en el colon sigmoides; el resto del estudio
sin alteraciones. Se diagnostica en ese momento con
hemorragia de tubo digestivo bajo secundaria a enfer-
medad diverticular autolimitada. Sin embargo, la paci-
ente continda con un cuadro clinico caracterizado por
multiples evacuaciones de caracteristicas melénicas,

ameritando hospitalizacion a cargo del servicio de
gastroenterologia para protocolo diagndstico y tera-
péutico. Se realizan transito intestinal, sin alteracio-
nes, y enteroscopia anterégrada que muestra a nivel
del yeyuno proximal una lesién mucosa engrosada de
7 mm con cambio de coloracion y otra lesion a 10 cm
de esta, sobreelevada, friable, ulcerada, de 20 mm de
diametro. Se realiza toma de biopsias, con posterior
sangrado abundante de tipo arterial. Interconsultan a
nuestro servicio durante el procedimiento sin ameritar
intervencion quirurgica de urgencia por cese del san-
grado posterior a la colocacién de dos hemoclips, con
vigilancia hospitalaria. Durante su estancia presenta
otro episodio de sangrado de tubo digestivo bajo, con
abundantes evacuaciones sanguinolentas y datos de
choque hipovolémico, junto con disminucion del nivel
de hemoglobina de hasta 4.3 g/dl. Al identificar hemor-
ragia masiva y datos de inestabilidad hemodinamica,
se inicia tratamiento a base de transfusiéon de pa-
quetes globulares y se procede a tratamiento quirdr-
gico con laparotomia exploradora, durante la cual se
identifica un tumor en el yeyuno proximal de 4 x 2 cm
de diametro, hipervascularizado, localizado a 20 cm
del angulo de Treitz, no perforado (Fig. 1), con ausen-
cia de liquido libre, sin otros datos de importancia. Se
realiza reseccion intestinal de 10 cm a 10 cm del an-
gulo de Treitz y entero-enteroanastomosis latero-later-
al mecanica. Se envia la pieza para estudio
histopatolégico definitivo. Durante el procedimiento
quirdrgico se realiza transfusion de paquetes globula-
res, con reporte de hemoglobina posquirirgica de
8.4 g/dl.

Posterior a la cirugia, la paciente reingresa a piso
dependiente de aminas vasoactivas a base de nor-
epinefrina a dosis de 0.08 ug/kg/min, y se mantiene en
observacion quedando en manejo conjunto por gastro-
enterologia y cirugia digestiva. Con adecuada evolu-
cion clinica y aumento de la hemoglobina a valores
normales, se decide su egreso hospitalario 8 dias pos-
teriores a la intervencion y se cita a la consulta externa
para seguimiento.

Acude a la consulta externa de cirugia digestiva con
reporte histopatolégico que concluye: tumor del estroma
gastrointestinal de bajo grado (GIST) de 4 x 3 x 2.5 cm
de diametro, sin presencia de necrosis y bordes libres
de neoplasia, con menos de 5 mitosis en 50 campos de
alto poder. Se realiza tinciéon con hematoxilina y eosina
(Fig. 2) e inmunohistoquimica, en donde se reportan
marcadores DOG1 y CD 117 positivos (Fig. 3); CKAE1/
AE3, S100 y actina de musculo liso negativos.

Se solicita valoracion por oncologia médica, sin
ameritar tratamiento adyuvante por reseccion tumoral
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Figura 1. GIST de yeyuno durante la laparotomia exploradora.

Figura 2. Tincién de hematoxilina-eosina con ampliacion 40x. Células
neoplasicas fusocelulares que se disponen en patrén sincitial, nicleo
alargado y citoplasma eosindfilo.

RO y ausencia de enfermedad metastasica en los
estudios de extension, motivo por el cual se mantiene
en vigilancia médica.

Discusion

Los GIST localizados en el yeyuno son poco fre-
cuentes, representando el 0.1-3% de todos los tu-
mores gastrointestinales. Unos pocos casos se
presentan con melena, hematemesis y ane-
mia, debido a sangrado recurrente. El sangrado

Figura 3. Inmunohistoquimica en la que se observa positividad para
DOG1 (A) y CD117 (B).

gastrointestinal agudo es una presentacion comun en
la practica médica y puede condicionar una emergen-
cia que amenace la vida®®.

Se ha reportado la presentacién con hemorragia de
tubo digestivo en casi el 25% de los GIST de yeyuno;
aun asi, es inusual que presenten hemorragia gastroin-
testinal masiva que requiera una intervencidn urgente®S.
En nuestro caso, la paciente cursa con hemorragia ma-
siva, una presentacion poco frecuente de este tumor, y
requiere un procedimiento quirdrgico de urgencia en el
que se detectado un tumor de yeyuno proximal.

La endoscopia superior e inferior continda como
estudio de primera linea en la hemorragia gastroin-
testinal. El sangrado derivado del intestino delgado
se mantiene como un reto diagndstico por ser una
regiéon poco accesible con endoscopia convencio-
nal. Es necesario realizar estudios de imagen com-
plementarios posterior a la ausencia de datos de
sangrado en la endoscopia superior e inferior, in-
cluyendo cépsula endoscdpica, angiografia por to-
mografia computarizada (TC), TC con contraste
intravenoso o contraste oral, enteroscopia y enteror-
resonancia magnéticas.

Microscépicamente, la mayoria de los GIST muestran
tres subtipos histolégicos principales: tipo de células
fusiformes (el mas comun, 70%), tipo epitelioide (20%)
y tipo mixto (10%). Para su diferenciacion es necesario
el estudio con inmunohistoquimica®’.

Para el manejo de los GIST se utilizan diversas
modalidades de tratamiento, incluyendo reseccion
quirdrgica, terapias médicas dirigidas, quimioterapia y
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radioterapia; sin embargo, se prefiere la reseccion
quirurgica, debido a la respuesta indeseable de otras
modalidades®. La reseccidn quirurgica es el tratamien-
to de eleccion en cualquier GIST potencialmente re-
secable con un tamafio mayor de 2 cm, si el tumor
esta localizado y sintomatico o si se cuenta con datos
de malignidad en el ultrasonido endoscdpico®. Se re-
comienda Unicamente vigilancia posquirdrgica si se
logrd una reseccion tumoral RO (margenes microscopi-
cos negativos)'. En nuestro caso se realiz6 una resec-
cion quirdrgica completa de la lesion, con reporte
histopatoldgico de GIST de células fusiformes con
bordes libres de tumor, motivo por el cual se consid-
er6 como un tratamiento exitoso y la paciente se
mantuvo solo en vigilancia.

El prondstico de los GIST depende del tamafio, la
localizacion anatdmica, los hallazgos de imagen, las
metdstasis y la ruptura del tumor®. Numerosos estu-
dios sugieren que la expresiéon inmunohistoquimica
esta relacionada con el pronéstico®. La estratificacion
del riesgo de Fletcher es un método establecido para
clasificar el riesgo de recurrencia™.

Los inhibidores de la tirosina cinasa son de utilidad
en el tratamiento de los GIST como terapia preop-
eratoria neoadyuvante durante 6 a 12 meses para la
citorreduccion tumoral de tumores de gran tamafio
para hacerlos operables. Si se considera a los inhi-
bidores de la tirosina cinasa como parte del plan de
tratamiento, es altamente recomendable el andlisis
de mutacion tumoral. Las mutaciones del gen KIT se
encuentran en aproximadamente el 80% de los
GIST"8,

Conclusiones

Los GIST representan una afeccién con una inci-
dencia baja, sobre todo los localizados en el yeyuno
y aquellos que debutan con hemorragia gastrointes-
tinal masiva. Debido a su agresividad y su present-
acion inespecifica, es importante contar con el
conocimiento de este tipo de tumores, con la finalidad
de establecer un diagndstico temprano y otorgar un
tratamiento oportuno, ya que tras una reseccion tu-
moral con margenes libres se mejorara la superviven-
cia del paciente.
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CASO CLIiNICO

Técnica tridente modificada para el abordaje de un lipoma facial
Modified trident technique for surgical approach to facial lipoma
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Resumen

Introduccion: Los lipomas son los tumores de origen mesenquimatoso mas comunes en todo el cuerpo. Aunque tienen una
baja incidencia en la cavidad oral, su abordaje quirtrgico puede ser un enorme reto. Caso clinico: Varén de 10 afios con un
lipoma gigante del espacio geniano y masticador resecado mediante abordaje intraoral modificado de la técnica descrita por
Ramirez-Oropeza. Discusion: Se describen las principales ventajas y limitaciones de un abordaje intraoral.
Conclusiones: Se seleccioné este abordaje intraoral por la menor posibilidad de lesionar el nervio facial, los mejores resul-
tados estéticos y ser menos invasivo, obteniendo excelentes resultados.

Palabras clave: Bichectomia. Lipoma. Espacio masticador. Abordaje intraoral.
Abstract

Introduction: Lipomas are the most common tumors of mesenchymal origin throughout the body. Although they have low
incidence in the oral cavity, they surgical approach can be challenging. Case report: 10-year-old male with a giant lipoma
in the buccal and masticator space, an intraoral surgical approach was chosen using by modifying trident technique of Ramirez-
Oropeza. Discussion: The main advantages and limitations of this intraoral approach are examined. Conclusions: An in-
traoral approach was selected because of less possibility of injuring the facial nerve, better esthetic results and less invasive,
obtaining excellent results.

Keywords: Bichectomy. Lipoma. Masticator space. Intraoral approach.
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|ntroducci6n

Los lipomas estan compuestos por adipocitos ma-
duros rodeados por una fina cépsula fibrosa'y en
general se desarrollan superficialmente en el tejido
subcutaneo. Son blandos, indoloros y varian en tama-
fio de 1 a > 10 cm. La transformacion maligna a lipo-
sarcoma es rara®.

Son los tumores de origen mesenquimatoso mas
comunes en todo el cuerpo, pero suelen ser muy ra-
ros en la cavidad oral, con una incidencia del 1-4%?.
En el estudio realizado por Studart-Soares et al.* se
revisaron 450 lipomas intraorales y se encontrd que
el sitio mas comun era la mucosa bucal (38.7%), se-
guida del vestibulo (7.8%), el area retromolar (4.7%)
y otros lugares (48.8%). No se encontraron diferen-
cias significativas entre hombres y mujeres (el 52.2%
eran hombres y el 47.8% eran mujeres). Puede apa-
recer a cualquier edad, pero se ha visto predileccién
por la cuarta a sexta décadas de la vida®.

Aunque su etiologia precisa permanece desconoci-
da, las principales teorias orientan a que se encuen-
tran involucrados factores como la herencia, la
degeneracion grasa, cambios hormonales, infeccion,
acumulo de células embriogénicas lipoblasticas en el
sitio de origen e irritacion cronica®.

El diagndstico primeramente se realiza por la clini-
ca, y los estudios de imagen ayudaran a hacer el
diagnostico diferencial; con ultrasonido se puede di-
ferenciar un lipoma de un quiste epidermoide o gan-
glionar’, y la resonancia magnética es muy especifica
para valorar la extension y sus interrelaciones con
estructuras anatomicas clave. El diagndstico diferen-
cial de los lipomas puede ser entre diferentes condi-
ciones, como quistes epidermoides, hematomas,
paniculitis y otras formas de tumores adipociticos”®.
Si un lipoma causa sintomas, como dolor o restriccion
de movimiento, o tiene caracteristicas de malignidad
(p. €j., répido crecimiento o cambios durante la vigi-
lancia), estd indicada una biopsia con histopatologia
para el diagndstico definitivo?.

El tratamiento principal es la cirugia, cuyos riesgos
generales incluyen formacién de cicatrices, seroma 'y
hematoma®. Algunas alternativas son la liposuccion™
y las inyecciones con bajas concentraciones de
desoxicolato, usado con éxito en un estudio de seis
pacientes'; sin embargo, se necesitan mas estudios
antes de que pueda recomendarse de manera
sistematica.

Existen diferentes tipos de abordajes quirlrgi-
cos para los tumores en la regién de la cara y el
cuello. El criterio médico, basandose en las caracte-
risticas particulares de cada caso, sera determinan-
te para seleccionar la técnica a emplear.

En la literatura se han descrito diferentes aborda-
jes para tumores que se encuentran afectando el
espacio masticatorio. Por mencionar algunos, existen
la cirugia endoscopica, los abordajes submaseterino
ampliado, transmandibular y transoral, e incluso la
combinacion de varios de estos abordajes en tumo-
res que lo ameriten'26,

Algunos aspectos relevantes que deben conside-
rarse al seleccionar un abordaje son el tamafio del
tumor y el involucro de estructuras adyacentes, pero
sobre todo la naturaleza del tumor. En el caso de un
lipoma, siempre se debera tomar en cuenta el origen
benigno de la lesién, por lo cual no justifica una ciru-
gia que cause grandes secuelas estéticas o
funcionales.

Caso clinico

Varén de 10 afos con obesidad infantil como unico
antecedente patoldgico relevante (relacién peso/talla
+ 5 desviaciones estandar). Acudié a nuestra consul-
ta por un aumento de volumen masticatorio izquierdo
de 7 meses de evolucion, el cual inici6 de manera
lenta, progresiva, indolora y sin aparente involucro de
estructuras adyacentes.

En la exploracién fisica presentaba acantosis nigri-
cans, ginecomastia y tumor en la regién masticato-
ria izquierda, de consistencia blanda, bordes bien
delimitados, no doloroso, movil, no adherido a planos
profundos y sin cambios tréficos en la piel (Fig. 1).

La tomografia computarizada simple de cabeza y
cuello evidenci6 asimetria de la hemicara izquierda a
expensas de tejidos blandos, correspondiente a
una masa delimitada por una capsula inmediatamen-
te debajo del musculo buccinador, con una atenua-
cion de -99 UH correspondiente a densidad de
tejido graso. Sus limites abarcaban anteriormen-
te hasta el musculo depresor del angulo de la boca,
interiormente el borde inferior de la mandibula, late-
ralmente se ubicaba sobre el musculo masetero, ex-
tendiéndose  anteriormente  hasta el arco
cigomatico. Se observa una ramificacion hacia la fosa
infratemporal, rodeando el musculo pterigoideo late-
ral. Sus diametros maximos eran de 53 x 44 x 46 mm
(Fig. 2).
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Figura 1. Paciente con tumor en la regién masticatoria izquierda.

Figura 2. Tomografia computarizada simple, corte coronal. Se
observa la extension infratemporal del lipoma.

Optamos por un abordaje intraoral modificado de
la técnica en tridente’. Como preparacion prequirurgi-
ca solo se realizaron enjuagues con clorhexidina bu-
cofaringea. Previa orointubacion y anestesia general
balanceada, se colocaron separadores tipo Minneso-
ta en la mejilla para la exposicién adecuada del si-
tio quirdrgico. Se utilizé lidocaina con epinefrina para

anestesia y vasoconstriccion local, con el fin de me-
jorar la hemostasia; se realizd bloqueo cigomati-
co alto izquierdo, troncular mandibular izquierdo y ramo
C2 izquierdo.

En todas las técnicas se utilizé lidocaina con epin-
efrina al 2% en cartucho dental. El bloqueo cigoma-
tico alto izquierdo se realizé con una jeringa para
carpule dirigiéndose oblicuamente de delante atrds y
de abajo arriba en el fondo de saco vestibular en la
region del segundo molar superior y la tuberosidad
maxilar izquierda. En cuanto a la troncular mandibular
izquierda, se utilizé una aguja corta en la zona de la
espina de Spix mandibular izquierda, en direccion
oblicua anteroposterior. Por ultimo, para la regiéon ma-
seterina y C2 se utilizé medio cartucho en presenta-
cién dental en la zona del fondo de saco vestibular
hacia el &ngulo mandibular izquierdo, y se depositd
en el musculo masetero y la zona de angulo mandi-
bular homolateral.

A continuacion se identificaron los limites anatomi-
cos: papila del conducto de Stenon y linea alba de la
mordida en el carrillo. Se realizé una incision de 1
cm en el punto intermedio de estas dos estructuras
utilizando una hoja de bisturi del n.2 15 (Fig. 3); para
lograr una mejor visualizacion se amplio la incisién an-
teriormente hasta alcanzar los 4 cm de longitud, lo que
permitié la visualizacion del espacio bucal y masticato-
rio. A continuacion, se realizé diseccién roma hasta
visualizar el musculo buccinador, para continuar con la
diseccion a través de este, separando el tumor del es-
pacio bucal, pterigoideo e infratemporal izquierdo
(Fig. 4).

Se obtuvo un tumor lipomatoso completo (Fig. 5),
dentro de su capsula. Al final de la cirugia se opt6 por
sutura con puntos simples con Vycril 3-0 desde pla-
nos profundos, dejando una Unica herida quirdrgica
en la pared lateral izquierda del vestibulo de la cavi-
dad oral (Fig. 6).

Discusion

El espacio masticador es un area virtual que puede
ser dividida en tres subsecciones: masetérica, pteri-
gomandibular y temporal'. Dentro de este espacio se
encuentran contenidos los musculos de la mastica-
cién, vasos sanguineos y, de suma importancia, los
ramos terminales del nervio facial cigomatico y
bucal'.

Hay multiples lesiones que pueden afectar este es-
pacio, ya sea por contiguidad, originadas directamen-
te en este sitio 0 incluso como metéstasis de tumores
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Figura 3. Diseccién roma hasta llegar a visualizar el musculo buccina-
dor para continuar la diseccion a través de él.

Figura 4. Tumoracion extraida por completo, con su capsula intacta.

malignos localizados en un lugar distante™?'. De los
tumores lipomatosos en todo el cuerpo, cerca del
13% aparecen en la cabeza y el cuello, resultando los

Figura 5. Sutura con puntos simples de Vycril 4-0.

tumores benignos mas comunes en esta zona?. No
obstante, pueden estar tan adheridos a las estructu-
ras adyacentes que incluso resulte necesaria la re-
seccion de parte de los musculos masticatorios para
su completa extirpacion®.

Aqui proponemos un abordaje intraoral como una
excelente opcidn, ya que provee resultados rapidos y
eficientes, y es una opcion segura para la escision
quirdrgica. Ademas, tiene buena funcionalidad y me-
jores resultados estéticos?.

Cabe agregar que durante el transquirirgico se
debe identificar y delimitar adecuadamente el conduc-
to de Stenon para facilitar su preservacion funcional
y minimizar el riesgo de desarrollar sialoceles o fistu-
las salivales como complicacion. El primero es una
pseudocapsula inflamatoria que contiene secreciones
salivales dentro de los tejidos blandos de la mejilla,
sin un drenaje adecuado?®. Clinicamente se presenta
como un aumento de volumen, doloroso, firme, pero
no indurado, en la regién parotidea, lo que es el re-
sultado de la accidn litica de los componentes saliva-
les que impiden la cicatrizacién. Es muy importante
la vigilancia posquirlrgica para descartar esta com-
plicacion. Actualmente, las inyecciones de toxina bo-
tulinica se pueden realizar como tratamiento de
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Figura 6. Paciente en el posquirdrgico inmediato, con simetria facial.

primera linea para estas complicaciones, o incluso un
tratamiento conservador mediante vendajes compre-
sivos y puncion percutanea suele lograr una evolucion
favorable®.

También se debe tomar en cuenta suturar adecua-
damente los colgajos para evitar traumatismos, por-
que la masa de crecimiento lento crea un area mas
grande de mucosa que, si no se sujeta bien con la
sutura, puede caerse y lesionarse al masticar?.

Conclusiones

La principal limitacion del abordaje intraoral es el re-
ducido campo quirdrgico, asi como la potencial con-
taminacion por la microbiota intraoral, por lo que
generalmente se suele preferir el abordaje extrao-
ral?® aunque existe mucho mas riesgo de lesionar el
nervio facial y deja una cicatriz visible.

Al poner en una balanza los riesgos y la seguridad
de la cirugia junto a los términos estéticos, decidimos
usar un abordaje intraoral. Al ampliar la incisién an-
teriormente y completar 4 cm de longitud se pudo
ampliar la visualizacion del campo quirdrgico. La di-
seccidn digital y roma con gasa nos ayudé a despren-
der el tumor logrando un campo quirurgico limpio.

Con esto se logrd la reseccién completa de la tumo-
racion, con su capsula intacta (Fig. 6) y con optimos
resultados estéticos y ninguna complicacion.

A pesar de que el abordaje extraoral es uno de los
mas utilizados para tumoraciones en el espacio mas-
ticador, si las caracteristicas anatomicas permiten un
abordaje intraoral es una excelente opcion que siem-
pre debe considerarse. Recomendamos este abor-
daje siempre y cuando se tenga experiencia y la
certeza de que, a pesar del campo quirurgico limitado,
se podra acceder adecuadamente a la zona donde se
delimita el tumor.

Concluimos que en casos similares a este, refirién-
donos a un tumor bien delimitado y de facil acceso,
es mucho mejor el abordaje intraoral por tener mejo-
res resultados estéticos, preservar la funcionalidad,
la cicatrizacion de la herida es mas rapida, eficiente
y es una alternativa segura®.
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Dear Editor,

We would like to discuss the article entitled “Vacu-
nacion durante la pandemia de COVID-19:
¢como abordar la complejidad del fendmeno?!.” Cay-
cho-Rodriguez and others The social sciences play a
crucial role in ensuring vaccination success and pro-
viding accurate information on benefits, hazards, and
supply. To enhance vaccination rates, strategies such
as aggressive communication, eradicating disinforma-
tion, and establishing independent authorities to moni-
tor and report on the process have been proposed'.
The main issue at hand right now is still how widely
people are accepting the COVID-19 vaccine. Regard-
ing vaccination acceptance, the global public health
sector continues to encounter substantial obstacles.
One study found a connection between vaccine fear
and mistrust of the local health-care system?. People
may turn to public health solutions more or less fre-
quently during a crisis, depending on how much faith
they have in their local public health administration.
How confident the public is in their local public health
response will determine how well public health initia-
tives perform during the crisis. The public’s faith in
their local public health crisis response will have a
significant impact on how successfully public health
programs work during the COVID-19 pandemic?. Pub-
lic trust in authorities, professionals, and scientists
must strengthen to boost immunization rates and win
over doubters. Studies, for instance, have connected
anti-vaccine sentiments to a lack of trust in the local
health-care system. Public trust in authorities, profes-
sionals, and scientists must strengthen to boost im-
munization rates and win over doubters. For instance,
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studies have shown a connection between anti-vac-
cine beliefs and mistrust of the local health-care sys-
tem23, How confident someone is in their ability to
implement public health measures during a crisis will
determine how prepared they are.

Editor, nos gustaria comentar un articulo titulado
“Vacunacién durante la pandemia de COVID-19:
icomo abordar la complejidad del fenémeno?!.”
Caycho-Rodrguez y otros El valor de las ciencias
sociales como clave para el éxito de la vacunacion,
la informacion adecuada sobre las ventajas, los ries-
gos y el suministro de vacunas, la comunicacion
asertiva, la erradicacion de la desinformacion y el
establecimiento de organismos independientes para
monitorear e informar sobre el proceso de vacu-
nacion publica son solo algunos de los métodos
sugeridos para aumentar las tasas de vacunacion'.
El principal problema en este momento sigue siendo
qué tan ampliamente acepta la gente la vacuna con-
tra el COVID-19. En cuanto a la aceptacién de la
vacunacion, el sector de la salud publica mundial
sigue encontrando obstaculos importantes. Un es-
tudio encontrd una conexion entre el miedo a las
vacunas y la desconfianza en el sistema de salud
local?. Las personas pueden recurrir a soluciones
de salud publica con mayor o menor frecuencia du-
rante una crisis, segun la confianza que tengan en
la administracion local de salud publica. La confi-
anza del publico en su respuesta local de salud
publica determinara el desempefio de las iniciativas
de salud publica durante la crisis. La fe del publico
en su respuesta local a la crisis de salud publica
tendra un impacto significativo en el éxito del
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funcionamiento de los programas de salud publica
durante la pandemia de COVID-19%. La confianza
publica en las autoridades, los profesionales y los
cientificos debe fortalecerse para aumentar las ta-
sas de inmunizacion y ganarse a los escépticos. Los
estudios, por ejemplo, han relacionado los sen-
timientos contra las vacunas con la falta de confi-
anza en el sistema de salud local. La confianza
publica en las autoridades, los profesionales y los
cientificos debe fortalecerse para aumentar las ta-
sas de inmunizacidn y ganarse a los escépticos. Por
ejemplo, los estudios han demostrado una conexion
entre las creencias antivacunas y la desconfianza
en el sistema de salud local?3. La confianza de al-
guien en su capacidad para implementar medidas
de salud publica durante una crisis determinara qué
tan preparado esta.
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Sefior editor:

Ante la declaraciéon del Technical Advisory Group
on SARS-CoV-2 Virus Evolution (TAG-VE) de la Orga-
nizacion Mundial de la Salud para el caso de todas
las variantes «sopa» actuales, BQ.1.1 y XBB, sobre
las implicaciones para la salud™®, los estudios publi-
cados son limitados, pero destacan tres trabajos en
los que se menciona que la variante BQ.1.1 es des-
cendiente de la subvariante émicron BA.5 y BQ.1. La
BQ.1.1 tiene uno de los nimeros mas altos de muta-
ciones inmunoevasoras en regiones que codifican
para sitios antigénicos clave de la proteina Spike,
como son p.K444T, p.N460K y p.R346T. Esta cepa
tiene una tasa global del 65% (GISAID)"3. La subva-
riante XBB*, por otra parte, es una recombinacion de
los sublinajes BA.2.10.1 y BA.2.75, y tiene una preva-
lencia global del 1.3%. Se trata de una subvariante
hibrida con siete mutaciones clave para evadir la
inmunidad'3. En clinica no reportan sus caracteristi-
cas distintivas.

Con estas consideraciones, y retomando la identifi-
cacion clinica temprana para reducir la mortalidad, esta
se puede realizar con una revision de la cavidad oral,
la cual ha permitido distinguir muchas de las variantes
del SARS-CoV-2, incluso las subvariantes de édmicron,
que cada una presentan diferencias*. Ante nuevas
variantes que evaden el sistema inmunitario hay que
reactivar la inmunidad entrenada, y para ello tenemos
el inmunorregulador OM85, el cual favorece la
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fagocitosis y disminuye la expresion viral, y ha sido
base del manejo de dmicron en la Sierra Sur de
Oaxaca.* En el caso de la variante XBB, sugerimos el
dobesilato de calcio, que bloguea la unién del heparan
sulfato a ACE2, o la pirdenidona LP, que regula nega-
tivamente ACE25, lo que inhibe la entrada a la célula
del SARS-CoV-2. Actualmente hay nuevos receptores
virales que abordar, como GPR78, exotoxinas y las
xilosil transferasas que por docking interactian con el
SARS-CoV-28. El carboplatino y la gemcitabina son
efectivos en tales situaciones. Lejos de ver un pro-
blema global de salud, es necesario retomar tratamien-
tos novedosos, pero sobre basados en el diagndstico
temprano.
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Confidencialidad de los datos. Los autores decla-
ran que en este articulo no aparecen datos de pacien-
tes. Ademas, los autores han reconocido y seguido
las recomendaciones segun las guias SAGER depen-
diendo del tipo y naturaleza del estudio.

Derecho a la privacidad y consentimiento infor-
mado. Los autores declaran que en este articulo no
aparecen datos de pacientes.
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Sefor Editor:

Retomamos el articulo de Ramirez-Garcia' publi-
cado recientemente, el cual nos muestra como de-
tectar los diferentes tipos de variantes de
SARS-CoV-2 sin realizar estudio molecular (Tabla 1)
mediante la exploraciéon de la cavidad oral. Desde
un punto de vista social esto es muy importante
porque permite abordar mas rapido un problema de
salud global como es la triplidemia por infeccion
simultdanea por SARS-CoV-2 Omicron variante
BQ.1.1, virus de la influenza H2N3 y virus sinscitial
respiratorio (VSR), facilitando el diagndstico dife-
rencial y el inicio de tratamiento temprano, lo cual
puede reducir la mortalidad. En este sentido, un
blanco es fortalecer la inmunidad entrenada, por lo
cual se puede retomar el uso de OM-85 que fa-
vorece la produccion de alfa defensinas que opso-
nizan a los patégenos respiratorios como el
SARS-CoV-2, el VSR y el virus influenza, entre
otros?, ademas de que tiene un efecto antiviral con-
tra el SARS-CoV-2 para reducir los RNA de los
marcos de lectura y de otros genes. Otros adyu-
vantes que valdria la pena retomar en la triplidemia
son la pirfenidona de liberacién prolongada, el Vita
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Deyun® y la S-adenosil-metionina®“, por ser antiin-
flamatorios, antioxidantes y con actividad antiviral
para COVID-19, ya que al silenciar la expresion de
ACE2 evitan el ingreso del SARS-CoV-2 y simul-
taneamente bloquean la tormenta de citocinas. En
el caso de la S-adenosil-metionina, parece tener su
efecto en el control del estrés oxidativo mitocondrial
durante una infeccién de vias respiratorias, particu-
larmente en el acumulo de ADN mitocondrial circu-
lante mutado, que recientemente se ha reportado
en la COVID-19%. Por dltimo, habria que retomar el
uso del dobesilato de calcio, el cual bloquea la
unién sistema APOE-heparan sulfato a ACE2, blo-
queando la entrada del SARS-CoV-2, muy Uutil sobre
todo en las variantes de 6micron, que ha mostrado
una gran variabilidad genética en la proteina spike.
En el abordaje de la triplidemia en el ambito hospi-
talario privado y publico se debe identificar clinica-
mente la variante de COVID-19 e iniciar tratamiento
especifico en los primeros 2 a 4 dias, para reducir
la mortalidad y morbilidad, a la par con antivirales
especificos para influenza y VSR. De esta manera,
se propone considerar como alternativas los inhi-
bidores de la fusién viral a la membrana, como
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Tabla 1. Algoritmo clinico-genético para la identificacién de las variantes de SARS-CoV-2

Linaje o variante genética de SARS-CoV-2

Caracteristicas de la cavidad oral

Motivo de consulta

Omicron (linajes BQ.1.1), conocida como «perro
del infierno»

Omicron (linaje BA2.75, p.G446S y p.R493Q en
el gen para la proteina spike), conocida como
«centauros»

Omicron (linajes BA.5, BA.4, BA.1)

Linajes delta AY.4/6micron BA.1 (deltacrom)

Omicron (linajes BA.2.12y BA.2.9

Omicron (linajes BA.2 y BA.2.12.1)

Omicron (linajes BA.2, BA.3, BA.4 y BA.5)

Omicron (linajes B.1.1.529)

Omicron (linajes B.1.1.529)

Omicron (linajes B.1.1.529)

Omicron (linajes BA.1, BA.1.1)

Linajes alfa Q

Beta linaje B1.1351

Qamma (linajes P. 1)

Epsilon (B.1.43y B.1.43)
Alfa, linaje B.1.1.7, clado GR
Delta (linaje B1.617.2)

Delta (linajes AY)

Mu (B.1.621, B.1.621.1)

COVID-19 prolongada, COVID-19 subaguda

Enantema palatofaringeo difuso con
petequias, telangiectasias, con incremento
de vasos sanguineos en el paladar,
paladar posterior exudativo y anterior
violaceo

Paladar eritematoso, con hiperproliferacion de
vasos sanguineos

Vasculitis del paladar con efélides, enantema
serpentiforme en el paladar posterior

Enantema vesicular palatofaringeo en patrén
de racimos, con hiperproliferacion de vasos
y microefélides, paladar con coloracién
salmon

Paladar con orofaringe exudativa ulcerativa y
presencia de petequias

Petequias en la orofaringe acompafiadas de
enantema vesicular difuso en el arco faringeo
y la base de la lengua

Paladar posterior violaceo, enantema
vesicular palatofaringeo difuso,
hiperproliferacion de vasos sanguineos

Telangiectasia Unica y vasculitis en forma de
microefélides, paladar anterior con coloracion
salmdn o rosa palido

Telangiectasia unica y vasculitis en forma de
microefélides, paladar anterior con coloracion
salmon o rosa palido

Telangiectasia Unica y vasculitis en forma de
microefélides, paladar anterior con coloracion
salmdn o rosa palido

Hiperproliferacion de vasos sanguineos,
microefélides, paladar color salmén o rosa
pélido

Enantema vesicular palatofaringeo, mucosa
del paladar posterior color salmén o amarillo,
hipertrofia de los corpusculos gustativos

Mucosa palatina de color salmén o amarillo,
sin enantemas

Enantema vesicular palatofaringeo en patrén
racemoso y difuso, hematomas palatinos

Enantema palatofaringeo en patron
racemoso y/o difuso, orofaringe exudativa y
con grietas

Faringe posterior con enantema
vesicular herpetiforme con hematomas
palatofaringeos

Fibrosis central palatina, paladar anterior y
posterior color rosa palido, violeta claro o
salmén

Exantema macular y papular
en la region del térax, espalda
y zona plantar

Neuropatia periférica con

cuadro respiratorio moderado

Neuropatia periférica proximal
y distal

Neuropatfa, insuficiencia
venosa, telangiectasias
oculares y en piel

Macroangiopatia

Cuadro gripal leve

Neuropatia periférica

Neuropatia periférica

Neuropatia periférica

Neuropatia periférica

Neuropatia periférica y diarrea

Cuadro respiratorio grave

Cuadro respiratorio grave

Epistaxis espontanea

Epistaxis espontanea

Cuadro respiratorio moderado

Neuropatia periférica, miopatia
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OM-85, dobesilato de calcio, pirfenidona de liber-
acion prolongada y Vita Deyun® asi como
antagonistas de los radicales libres como la S-ad-
enosil-metionina. En el medio clinico privado en
México hay medicamentos con los que afrontar la
triplidemia, por lo que se propone que debe ser
acufado como politica publica.
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