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Papel de la proteina C reactiva y la velocidad de sedimentacion globular en la
prediccion de colecistectomia laparoscépica dificultosa: su aplicacion en un

programa de residencia universitario
Role of C-reactive protein and erythrocyte sedimentation rate to predict difficult laproscopic cholecystectomy in
a university residency program
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ABSTRACT

Background: laparoscopic cholecystectomy is one of the most common procedures performed in ge-
neral surgery. The anatomical differences of the gallbladder and the presence of factors related to
inflammation can cause technical issues during surgery.

Objective: the aim of the present study was to determine the value of C-reactive protein (CRP) and
erythrocyte sedimentation rate (ESR) as predictors of difficult cholecystectomy and to evaluate their
application during presurgical planning within a university residency program.

Material and methods: we conducted a retrospective and analytical study in a tertiary university
hospital. A total of 104 adult patients undergoing laparoscopic cholecystectomy due to symptomatic
cholelithiasis between January and July 2019 were included. The patients were categorized into two
groups: difficult cholecystectomy and non-difficult cholecystectomy.

Results: there were statistically significant differences in ESR and CRP values between both groups (p
< 0.001). Sensitivity of ESR was 100%, specificity was 45%, with a PPV of 40% and NPV of 100%. Sen-
sitivity of CRP was 87.5%, specificity was 86.3%, with a PPV of 70% and NPV of 95%. Both parameters
were elevated in 14 of 16 difficult cholecystectomies and in 2 of 44 non-difficult cholecystectomies.
Sensitivity of CRP was 87.5%, specificity was 86.3%, with a PPV of 70% and NPV of 95%.

Conclusion: measuring ESR and CRP has proved to be a reliable method to predict difficult chole-
cystectomies due to symptomatic cholelithiasis. This could be applied for surgical planning within a
university residency program.
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Introduccion

La colecistectomia laparoscépica es uno de los
procedimientos quirdrgicos mas frecuentemente reali-
zados en cirugia general'. Las diferencias en la anato-
mia y en el grado de inflamacién vesicular suelen cau-
sar dificultades técnicas intraoperatorias? y requieren
eventualmente conversion®.

Existen diferentes escalas para objetivar el gra-
do de dificultad de una colecistectomia*>. También es
sabido que ciertos reactantes de fase aguda como la
PCRy la VSG elevan su concentracion plasmatica al me-
nos un 25% en respuesta al estimulo de ciertas citoqui-
nas proinflamatorias®.

Sin embargo, no existe relacion entre la eleva-
cion de dichos valores plasmaticos y el grado de difi-
cultad de una colecistectomia laparoscdpica por litiasis
vesicular sintomatica.

Por otra parte, resulta importante establecer
pruebas analiticas accesibles y de bajo costo que de-
terminen en forma preoperatoria el grado de dificultad
que tendra una colecistectomia, a fin de programar un
equipo quirurgico idéneo’.

El objetivo del presente trabajo fue determinar
el valor de la PCR y la VSG como predictores de colecis-
tectomia dificultosa y evaluar su aplicacién en la pla-
nificacion prequirurgica de un programa de residencia
universitario.

Material y métodos

Se confecciond un estudio retrospectivo, anali-
tico, en un hospital universitario de tercer nivel.

Se registraron los valores de IMC (indice de
masa corporal), PCR (proteina C reactiva) y VSG (ve-
locidad de sedimentacion globular) preoperatorios de
104 pacientes sometidos a colecistectomia laparosco-
pica, en el periodo comprendido entre enero y julio de
2019. Todas las cirugias fueron realizadas por médicos
residentes de segundo o tercer afio, supervisados por
cirujanos especialistas en via biliar.

Se incluyeron pacientes adultos operados de
colecistectomia laparoscdpica por litiasis vesicular sin-
tomadtica, es decir, aquellos portadores de colelitiasis
con dolor cdlico. Se excluyeron pacientes con enferme-
dades reumatoldgicas o procesos infecciosos agudos
concomitantes® y aquellos pacientes con diagndstico
preoperatorio de cancer de vesicula?, sindrome de Mi-
rizzi3, colecistitis aguda??, coledocolitiasis® y pancreatitis
aguda®.

El grado de dificultad de la colecistectomia
fue categorizado de acuerdo con la escala de Parkland
(Tabla 1). Se categorizd a los pacientes en dos grupos:
uno de colecistectomias dificultosas, que incluyd los
grados 3, 4y 5 de la escala, y otro de colecistectomias
no dificultosas, que incluyd aquellas que presentaron
grados 1y 2 de Parkland.

m TABLA 1

Escala de Parkland

Grado Caracteristicas
1 VB de apariencia normal (sin adherencias)
2 Adherencias minimas (sobre todo a nivel del cuello vesicular)

3 Presencia de alguno de los siguientes factores:
° Hiperemia
o Liquido perivesicular
o Adherencias a nivel del cuerpo de la vesicula
o Vesicula distendida

4 Presencia de alguno de los siguientes factores:
o Adherencias en casi la totalidad de la vesicula
° Sindrome de Mirizzi
o Vesicula encastillada (intrahepatica)
o Anatomia anémala del higado

5  Presencia de alguna de las siguientes situaciones:
° Perforacion
° Necrosis
° Imposibilidad de visualizacion de la vesicula por adherencias

Tomado de Madni, 2017 4

El andlisis estadistico se llevé a cabo correla-
cionando los valores de PCR y VSG preoperatorios (va-
lores de corte: 0,5 mg/dL parala PCRy 10 mm/h para la
VSG) en ambos grupos de pacientes. Se aplicé la prueba
exacta de Fisher para establecer diferencias estadistica-
mente significativas entre el grupo de colecistectomia
dificultosa y el de colecistectomia no dificultosa. El soft-
ware utilizado fue Microsoft Excel 2013°.

Se tomaron los recaudos éticos segun las reco-
mendaciones de Helsinki y Tokio y sus modificaciones
posteriores. Los datos clinicos fueron protegidos de
modo que no se pueda identificar a quién pertenecen
y no sean accesibles a personas no comprometidas con
el secreto profesional. Todos los pacientes firmaron el
consentimiento informado aprobado por el Comité de
Etica de la Institucion.

Resultados

Sesenta (n = 60) pacientes fueron operados
por litiasis vesicular sintomatica durante el menciona-
do periodo y constituyen la poblacién del presente es-
tudio. El promedio de edad fue de 41,2 afios (DS 15,9;
rango 21 a 76 afios); 16 fueron hombres y 44 mujeres.

La poblacidén se distribuyd de acuerdo con la
escala de Parkland de la siguiente manera: 4 pacientes
fueron grado 1 (7%), 40 pacientes grado 2 (67%), 12
pacientes grado 3 (20%), 2 pacientes grado 4 (3%) y 2
pacientes grado 5 (3%) (Tabla 2).

El abordaje en todos los casos fue laparosco-
pico; en uno de ellos se hizo conversion por advertirse
una fistula colecistocoledociana en forma intraoperato-
ria (1,67%).

El grupo de colecistectomias dificultosas
(Parkland 3, 4 0 5) tuvo un total de 16 pacientes (27%),
de los cuales 12 fueron mujeres. El promedio de edad
fue de 42,1 afios y la media de IMC fue 26 kg/m?. La
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VSGy la PCR se vieron incrementadas en 16 (100%) y en
14 (87,5%) pacientes, respectivamente. Los valores de
VSG y PCR se mantuvieron dentro del rango de norma-
lidad en 0 (0%) y 2 (12%) pacientes, respectivamente.

El grupo de colecistectomias no dificultosas
(Parkland 1 o 2) tuvo un total de 44 pacientes (73%), de
los cuales 32 fueron mujeres. El promedio de edad fue
de 43,8 afios y la media de IMC fue 21 kg/m?. La VSG
y la PCR se vieron incrementadas en 24 (54%) y en 6
(14%) pacientes, respectivamente. Los valores de VSG y
PCR se mantuvieron dentro del rango de normalidad en
20 (45%) y 38 (86%) pacientes, respectivamente.

No se hallaron diferencias estadisticamente
significativas en cuanto a edad, sexo e IMC entre ambos
grupos. El IMC en promedio fue mayor en el grupo de
colecistectomias dificultosas (Tabla 3).

La prueba exacta de Fisher demostré diferen-
cias estadisticamente significativas al comparar los va-
lores de VSG y PCR de ambos grupos (p < 0,001) (Tabla
4).

La sensibilidad de la VSG fue del 100%, la es-
pecificidad del 45%, el VPP del 40% y el VPN de 100%.
La sensibilidad de la PCR fue del 87,5%, la especifici-
dad del 86,3%, el VPP del 70% y el VPN de 95%. Ambos
parametros se vieron elevados en 14 de 16 colecistec-
tomias dificultosas y en 2 de 44 colecistectomias no di-
ficultosas. La sensibilidad para ambos parametros ele-
vados fue del 87,5%, la especificidad del 95%, el valor
predictivo positivo (VPP) del 87,5% y el valor predictivo
negativo (VPN) de 95% (Tabla 5).

m TABLA 2

Distribucion de la poblacion de acuerdo con la escala de Parkland

NUmero de ; ) ’
Grado pacientes (n = 60) %  Tipode colecistectomia %
1 4 .
No dificultosa (n = 44) 73
2 40 67
3 12 20
4 2 3 Dificultosa (n =16) 27
5 2

m TABLA 3

Distribucion de la poblacion seglin edad, sexo e IMC

Edad
(Promedio) 42,1 43,8 0,09
Sexo
Femenino 12 32 0,24
Imc
(Promedio) 26,2 21,3 0,41

*Segun prueba exacta de Fisher.

m TABLA 4

Resultados de las pruebas analiticas de acuerdo con la dificultad de la
colecistectomia y su correlacion estadistica

PCR elevada 14 6 20 <0,001
PCR normal 2 38 40 <0,001
n 16 44 60
VSG elevada 16 24 40 <0,001
VSG normal 0 20 20 <0,001
n 16 44 60
VSG + PCR elevada 14 2 16 <0,001
VSG + PCR normal 2 42 44 <0,001
n 16 44 60

*Segln prueba exacta de Fisher.

m TABLA 5

Sensibilidad, especificidad, VPP y VPN de cada una de las pruebas

VSG 100% 45% 40% 100%
PCR 87,5% 86,3% 70% 95%
VSG +PCR 87,5% 95% 87,5% 95%

VPP: valor predictivo positivo; VPN: valor predictivo negativo.

Discusion

La VSG ha demostrado ser una prueba alta-
mente sensible en la prediccion de colecistectomia di-
ficultosa, pero con escasa especificidad. Este resultado
debe ser confirmado con una prueba altamente espe-
cifica como lo demostro ser la PCR, ya que al obtener
ambos resultados positivos la especificidad asciende
considerablemente (95% en nuestra serie), permitien-
do predecir preoperatoriamente una colecistectomia
dificultosa. Por otra parte, una VSG negativa descarta
completamente la posibilidad de encontrarse frente a
una colecistectomia dificultosa, debido a su altisimo
VPN.

Distintos reactantes de fase aguda han sido va-
lorados como predictores de colecistectomia dificulto-
sa. La procalcitonina ha demostrado ser mas sensible y
especifica que la VSG y/o PCR para este fin, aunque en
nuestro medio su costo es mucho mayor y su disponi-
bilidad es practicamente nula. Por otra parte, se ha de-
mostrado que un incremento en la PCR se asocia tanto
a un incremento en la tasa de conversidén® como a gan-
grena vesicular’® y piocolecisto en colecistitis agudas™'.
Sin embargo, no se han publicado resultados respecto
de litiasis vesiculares sintomaticas.

La tomografia computarizada con contraste
endovenoso cumple un papel en la prediccion de difi-
cultad. Se ha demostrado que un retraso en el lavado
de contraste en fase arterial esta directamente relacio-



B 174

MH Loccisano y col. Proteina C reactiva y velocidad de sedimentacion. Rev Argent Cirug 2020; 112(2):171-177

nado con un incremento del tiempo operatorio, mayor
sangrado durante la cirugia, lesidon quirargica de la via
biliar y conversién?2,

Una colecistectomia dificultosa puede ser
identificada y resuelta facilmente por un cirujano ex-
perimentado, ya que ha desarrollado y posee las herra-
mientas técnicas para hacerlo®. En cambio, un cirujano
en formacién o un médico residente de cirugia debe
identificar, en primera instancia, los pasos de una cole-
cistectomia reglada para luego ir desarrollando sus ha-
bilidades quirurgicas en orden de dificultad creciente®.

Es sabido que las colecistectomias dificultosas
presentan mayor nimero de complicaciones y mayor
grado de severidad en la escala de Clavien-Dindo que
las colecistectomias simples!*. Ademas, la técnica qui-
rargica entre un escenario y otro puede cambiar, requi-
riendo realizar colecistectomias subtotales o parciales
(zabala-Bengolea, Pribram, Doyene)*>®, Incluso la co-
lecistectomia de urgencia es un factor de riesgo inde-
pendiente para conversidon?’. Es por ello que identificar
en forma preoperatoria el grado de dificultad de una
colecistectomia, mediante un método de valoracion
objetiva puede resultar de gran ayuda a la hora de pro-
gramar una cirugia dentro de un programa de residen-
cia universitario.

Teniendo esto en cuenta y de acuerdo con lo
expuesto previamente, es factible proponer el un algo-
ritmo de manejo (Fig. 1). De manera tal que se deberia
iniciar con la medicion de VSG: si resulta negativa, se
considera que la colecistectomia no sera dificultosa. De
ser positiva, es menester confirmar este resultado con
la medicién de PCR vy, si esta resulta positiva, la cole-
cistectomia sera dificultosa. En caso contrario, descarta
esta posibilidad.

Este algoritmo podria constituir una herra-
mienta de utilidad a la hora de planificar la participacion

Q== J==
J J
|@< |

| NO DIFICULTOSA |< PCR

4
g

| DIFICULTOSA |

Algoritmo de manejo preoperatorio

activa de los médicos residentes de cirugia. Diriamos a
priori que los pacientes con baja sospecha de dificultad
formarian la parte inicial del proceso de adquisicion de
habilidades laparoscopicas por parte de los médicos
residentes de cirugia, mientras que aquellos con alta
sospecha de dificultad quedarian reservados para mé-
dicos residentes con mayor cantidad de competencias
quirdrgicas adquiridas, completando asi la compleja
curva de aprendizaje en laparoscopia.

En conclusion, la VSG y la PCR han demostrado
ser un método fiable en la prediccion de colecistecto-
mias dificultosas por litiasis vesicular sintomatica. Esto
podria ser aplicado en la programacion de cirugias den-
tro de un programa de residencia universitario, tenien-
do en cuenta el desarrollo de habilidades quirdrgicas en
orden de complejidad creciente. Sin embargo, deberian
confirmarse estos hallazgos mediante el analisis de una
poblacién con mayor nimero de pacientes operados.

= ENGLISH VERSION

Introduction

Laparoscopic cholecystectomy is one of the
most common procedures performed in general
surgery'. The anatomical differences of the gallbladder
and the presence of factors related to inflammation can
cause technical issues during surgery? and may lead to
conversion3.

There are different scoring methods to predict
difficulty for cholecystectomy**. It is also known that
certain acute-phase proteins such as C-reactive protein
(CRP) and erythrocyte sedimentation rate (ESR) raise by
at least 25% in response to the release of certain pro-
inflammatory cytokines®.

However, there is no relationship between their
elevation and the degree of difficulty of a laparoscopic
cholecystectomy for symptomatic cholelithiasis.

Furthermore, it is important to establish

accessible and low-cost laboratory tests to predict the
difficulty level of cholecystectomy before surgery in
order to select a suitable surgical team’.

The aim of the present study was to determine
the value of CRP and ESR as predictors of difficult
cholecystectomy and to evaluate their application
during presurgical planning within a university
residency program.

Material and methods

We conducted a retrospective and analytical
study in a tertiary university hospital.

Preoperative body mass index (BMI), CRP
and ESR of 104 patients undergoing laparoscopic
cholecystectomy between January and July 2019
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were recorded. All the surgeries were performed by
second- or third-year residents, supervised by surgeons
specialized in biliary surgery.

Patients undergoing laparoscopic
cholecystectomy due to symptomatic cholelithiasis
(with biliary colic) were included. Those patients
with rheumatological diseases or concomitant acute
infections?, preoperative diagnosis of gallbladder
cancer!, Mirizzi syndrome? acute cholecystitis?,
choledocholithiasis® and acute pancreatitis6 were
excluded from the study.

Cholecystitis severity grade was categorized
using the Parkland grading scale (Table 1). The
patients were categorized into two groups: difficult
cholecystectomy, which included grades 3, 4 and 5 of
the Parkland scale, and non-difficult cholecystectomy,
which included grades 1 and 2.

The statistical analysis was performed by
correlating the preoperative values of CPR and ESR
(cutoff values: 0.5 mg/dL for CRP and 10 mm/h for
ESR) in both groups of patients. Fisher’s exact test was
used to establish the statistically significant differences
between both groups. All calculations were performed
using Microsoft Excel 2013 spreadsheet.

The study was conducted following the ethical
principles of the Declaration of Helsinki and revised in
Tokyo. The clinical data were protected so as not to
identify to whom they belong and not to be accessible
to persons not bound by professional secrecy. All the
patients signed an informed consent form approved by
the Committee on Ethics of the institution.

Results

A total of 60 patients underwent laparoscopic
cholecystectomy due to symptomatic cholelithiasis
during the mentioned period and constitute the

m TABLE 1

Parkland grading scale

1 Normal appearing gallbladder (no adhesions present)
2 Minor adhesions at neck

Presence of any of the following:

Hyperemia
3 Pericholecystic fluid

Adhesions to the body

Distended gallbladder

Presence of any of the following:

Adhesions obscuring majority of gallbladder
4 Mirizzi syndrome

Intrahepatic gallbladder

Abnormal liver anatomy

Presence of any of the following:
5 Perforation
Necrosis
Inability to visualize the gallbladder due to adhesions

From Madni, 20174

population of the present study. Mean age was 41.2
years (SD: 15.9; range: 21-76); 16 were men and 44
were women.

The population was distributed according
to the Parkland grading scale as follows: grade 1, 4
patients (7%); grade 2, 40 patients (67%); grade 3, 12
patients (20%); grade 4, 2 patients (3%); and grade 5, 2
patients (3%) (Table 2).

All the procedures were performed through
laparoscopy; in one case, conversion was necessary
due to the presence of a cholecystocholedochal fistula
found at surgery (1.67%).

Sixteen patients (27%, 12 women) presented
difficult cholecystectomies (Parkland categories 3, 4
and 5). Mean age was 42.1 years and mean BMI was
26 kg/m2. ERS and CRP were increased in 16 (100%)
and 14 (87.5%) patients, respectively, and remained
within normal values in 0 (0%) and 2 (12%) patients,
respectively.

Forty-four patients (73%, 32 women)
presented non-difficult cholecystectomies (Parkland
categories 1 and 2). Mean age was 43.8 years and mean
BMI was 21 kg/m2. ESR and CRP were increased in 24
(54%) and 6 (14%) patients, respectively. and remained
within normal values in 20 (45%) and 38 (86%) patients,
respectively.

There were no significant differences in age,
sex and BMI between both groups. Mean BMI was
greater in the difficult cholecystectomy group (Table 3).

Fisher’s exact test demonstrated statistically
significant differences in ESR and CRP values (p < 0.001)
between both groups (Table 4).

Sensitivity of ESR was 100%, specificity was
45%, with a PPV of 40% and NPV of 100%. Sensitivity
of CRP was 87.5%, specificity was 86.3%, with a PPV of
70% and NPV of 95%. Both parameters were elevated
in 14 of 16 difficult cholecystectomies and in 2 of 44

= TABLE 2

Distribution of the population by Parkland grading scale

% fO 6770@) Non-difficult (n = 44) 73%
3 12 20%
4 2 3% Difficult (n = 16) 27%
5 2 3%

m TABLE 3

Distribution of the population by age, sex and BMI

'{‘

e
(Average) 42.1 43.8 0.09
Sex
RaEl 12 32 0.24
Bmi
(Average) 26.2 213 0.41
*Fisher’s exact test
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non-difficult cholecystectomies. For both elevated
parameters, sensitivity was 87.5% and specificity was
95%, with a PPV of 87.5% and a NPV of 95% (Table 5).

Discussion

ERS has proved to be highly sensitive for
predicting difficult cholecystectomy, but its specificity is
low. This result must be confirmed with a highly specific
test as CRP, as specificity rises considerably when
both results are positive (95% in our series), allowing
preoperative prediction of difficult cholecystectomy.
On the other hand, a negative ESR undoubtedly rules
out the possibility of facing a difficult cholecystectomy
due to its high NPV.

Different acute-phase proteins have been
evaluated as predictors of difficult cholecystectomy.
Procalcitonin has demonstrated to be more sensitive
and specific than ESR and CRP for this purpose?,
although in our environment it is more expensive
and almost unavailable. In addition, elevated CRP is
associated with an increase in the rate of conversion®,
gangrenous cholecystitis!® and gallbladder empyema in
acute cholecystitis!’. However, there are no publications
about symptomatic cholelithiasis.

Contrast-enhanced computed tomography
scan plays a role in predicting difficult cholecystectomy.
It has been demonstrated that attenuation during
the arterial phase is directly associated with longer
operative time, greater bleeding during surgery, bile
duct injury and conversion?®2.

A difficult cholecystectomy can be easily
identified and resolved by a well-trained surgeon

m TABLE 4

Results of blood tests by difficult cholecystectomy and its statistical
correlation

Elevated CRP 14 6 20  <0.001
Normal CRP 2 38 40 <0.001
n 16 44 60
Elevated ERS 16 24 40  <0.001
Normal ERS 0 20 20 <0.001
n 16 44 60
Elevated ERS + CRP 14 2 16 <0.001
Normal ERS + CRP 2 42 44 <0.001
n 16 44 60
*Fisher’s exact test

m TABLE 5
Sensitivity, specificity, PPV and NPV of each test

ESR 100% 45% 40% 100%
CRP 87.5% 86.3% 70% 95%
ERS + CRP 87.5% 95% 87.5% 95%

PPV: positive predictive value; NPV: negative predictive value.

with experience and technical skills?. Instead, surgical
trainees or residents in surgery should firstly identify
the steps of a standardized method for cholecystectomy
and then develop their surgical skills?3.

Difficult cholecystectomies are associated
with greater number of complications, which are more
severe according to the Clavien-Dindo classification than
simple cholecystectomies®. In addition, the surgical
technique between one and another scenario may
change, requiring subtotal or partial cholecystectomies
(zabala-Bengolea, Pribram, Doyene)®'®. Even more,
emergency surgery is an independent risk factor for
conversion17. Thus, the possibility of identifying a
difficult cholecystectomy in the preoperative period
by means of an objective assessment method can be
very helpful for surgical planning within a university
residency program.

Bearing this in mind, and in line with what has
been previously mentioned, it is feasible to propose a
management algorithm (Fig. 1). Firstly, measure ESR.
If negative, cholecystectomy will not be difficult. If
positive, measure CRP. If positive, cholecystectomy will
be difficult. If negative, cholecystectomy will not be
difficult.

This algorithm could constitute a useful tool
when planning the active participation of residents in
surgery. We would say that patients with low probability
of difficult cholecystectomy would constitute the initial
stage for the acquisition of laparoscopic skills during
residency training, while those with a high probability
of difficult cholecystectomy could be operated on
by residents with a higher level of surgical skills, thus
completing the complex learning curve in laparoscopy.

In conclusion, measuring ESR and CRP has
proved to be a reliable method to predict difficult
cholecystectomies due to symptomatic cholelithiasis.
This could be applied for surgical planning within
a university residency program, considering the
acquisition of more complex surgical skills. These
findings should be confirmed by analyzing larger
populations of patients.
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