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ABSTRACT

Background: Acute appendicitis consists of inflammation of the vermiform appendix and is one of the
most common surgical emergencies. Between 7% and 10% of the population will require emergency
surgery for this condition. The laparoscopic approach currently offers patients a number of advantages,
including a shorter length of hospital stay, a lower incidence of complications, and an earlier return to
normal activities.

Objective: The aim of this study was to estimate the percentages of immediate postoperative
complications in a series of patients undergoing laparoscopic appendectomy and its association with
different clinical variables.

Methods: We conducted a descriptive, observational and retrospective single-center study of patients
who underwent emergency surgery due to acute appendicitis between January 2014 and July 2023.
Results: A total of 454 patients were included. Conversion to open surgery was necessary in 15 cases
(3.3%). Twenty-five (5.5%) patients presented complications and 7 (1.5%) required reoperation. There
were no deaths in the series. An association was found between the type of appendicitis and the
presence of complications (p < 0.001), as well as with the need for reoperation (p = 0.001). Time from
the onset of symptoms to consultation was associated with greater risk of developing complications
(OR 1.3, Time to consultation was identified as a risk factor for developing complications: 3 (IQR 5)
versus 2 (IQR 2), OR 1.3 (Cl 1.046-1.632) p 0.009. 1.046-1.632, p = 0.019).

Conclusions: Laparoscopic appendectomy is a safe and effective procedure for managing acute
appendicitis, with a low rate of complications related to the usual clinical variables of the condition.

B Keywords: appendicitis, appendectomy, laparoscopy, complications, conversion to open surgery.
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Introduccion

La apendicitis aguda es el proceso inflamatorio
del apéndice cecal y constituye una de las patologias
que mas frecuentemente requieren cirugia de urgencia.

El riesgo de presentar apendicitis se estima en
un 7 a 10%%2. La mayor incidencia se produce entre la
segunda y tercera década, es menos frecuente en los
extremos de la vida, y levemente predominante en el
sexo masculino®>.

En 1894, McBurneyintrodujolatécnicadeapen-
dicectomia por laparotomia, y fue desde entonces el es-
tandar en el tratamiento por mas de un siglo. En 1983,
Semm describié la técnica de apendicectomia laparos-
copica y fue lentamente adoptada, posiblemente debi-
do a que diversas publicaciones en los afios siguientes
a su descripcidon mostraban resultados incongruentes®.

Sin embargo, en los ultimos afios se ha hecho
mas frecuente la utilizacion de la técnica laparoscdpica,
y surgié evidencia en la literatura de que presenta igual
o mayor eficacia y seguridad en comparacién con la téc-
nica abierta, y es superior a esta en cuanto a estancia
hospitalaria mas corta, menor tasa de complicaciones
y un reintegro laboral y a las actividades normales mas
temprano’.

A pesar de los beneficios conocidos de la ciru-
gia laparoscépica para la resolucion de esta patologia,
en Uruguay aun no estd incluida dentro de las presta-
ciones del Plan Integral de Atencién en Salud por los
supuestos costos mas elevados, posiblemente debido
a la utilizacion de materiales descartables y al uso de
tecnologia mas costosa, lo que representa la mayor
desventaja®.

El objetivo de nuestro estudio fue estimar los
porcentajes de complicaciones posoperatorias inme-
diatas en una serie de pacientes sometidos a apendi-
cectomia laparoscépica y su relacién con distintas va-
riables clinicas.

Materiales y métodos

Se realizé un estudio observacional, retros-
pectivo, descriptivo, a partir de la revision de las histo-
rias clinicas de los pacientes operados de urgencia por
apendicitis aguda en el Servicio de Emergencia entre
enero de 2014 y julio de 2023.

Se excluyeron los pacientes a los cuales se les
realizé apendicectomia por otras causas distintas de
apendicitis aguda y aquellos en los cuales el abordaje
fue abierto desde el inicio.

Se registraron las variables edad, sexo, esta-
dia hospitalaria posoperatoria, presencia de diabetes,
hipertensién, inmunosupresion, cirugias previas, con-
version, complicaciones, reoperacidon y muerte. Se re-
gistro el estado evolutivo de la apendicitis: edematosa,
flemonosa, gangrenosa, perforada, peritonitis, absceso
apendicular o plastrén apendicular. Se consigné el afio

de formacion de quien intervino al paciente, residente
o cirujano ya titulado.

Las variables cuantitativas se expresaron en
mediana con su rango intercuartilico (RIC) y valor mini-
mo y maximo. Las variables cualitativas se expresaron
en frecuencia absoluta y frecuencia relativa porcentual.

Para las variables cuantitativas se contrastd la
mediana mediante prueba U de Mann-Whitney y para
las cualitativas se contrastd asociacion mediante prue-
ba de Chi cuadrado o prueba exacta de Fisher cuando
los valores esperados eran inferiores a 5. Se cuantificd
el riesgo mediante OR.

En todos los casos se considerd significativo un
valor p menor de 0,05.

Para el andlisis estadistico se utilizé el progra-
ma SPSS IBM inc. V 25.0®

Resultados

Se incluyeron 454 pacientes. La mediana de la
edad fue de 30 afios, RIC 22, (22-86). Fueron varones
271 (59,7%), con una relacién 1,5:1.

Eran diabéticos 29 (6,4%), hipertensos 33
(7,3%), con inmunosupresién en un caso (0,2%) y te-
nian cirugias previas 35 (7,7%).

El tiempo de evolucion de los sintomas tuvo
una mediana de un dia, RIC 2, con un minimo de 1y un
maximo de 15 dias.

Con respecto al tipo de apendicitis, 183 (40,7%)
eran edematosas, 149 (33,1%) flemonosas, 74 (16,4%)
gangrenosas, 7 (1,6%) perforadas, 23 (5,1%) presen-
taban peritonitis, 12 (2,7%) plastrén apendicular y 2
(0,4%) absceso apendicular.

Los pacientes fueron operados en 38 opor-
tunidades (8,4%) por residentes de primer afio, en 69
(15,2%) por residentes de segundo afo, en 77 (17,0%)
por residentes de tercer afio, 75 (16,5%) por residentes
de cuarto afio, 24 (5,3%) por residentes de quinto afio
y en 171 (37,7%) por cirujanos titulados. En 15 casos
(3,3%) fue necesario convertir a cirugia abierta.

Veinticinco (5,5%) pacientes presentaron al-
guna complicacion y 7 (1,5%) fueron reoperados. La
reoperacion se efectué mediante laparoscopia en 4
casos y técnica convencional en 3 casos.

Las complicaciones correspondieron en 9 casos
(2,0%) a abscesos o colecciones residuales, en 4 (0,9%)
a seroma, en 3 (0,7%) a ileo, en 2 (0,4%) a infeccién del
sitio quirurgico, en 2 (0,4%) a neumonia y en uno (0,2%)
a evisceracion, flebitis, hematoma parietal, lesidn inad-
vertida de asas y lesion vesical en cada caso.

Fueron reoperados por via convencional los
pacientes que presentaron: evisceracion de incisién de
McBurney (correspondié a conversion inicial), lesién in-
advertida de asas y lesidn vesical.

La estadia hospitalaria posoperatoria presentd
una mediana de 2 dias, RIC 1, con un minimo de 1y un
maximo de 19 dias.
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No hubo mortalidad en la serie.

El tiempo de evolucidn se identificé como fac-
tor de riesgo de presentar complicaciones: 3 (RIC5) ver-
sus 2 (RIC 2), OR 1,3 (IC 1.046-1.632) valor p = 0,009.

La comparacién entre las apendicitis edema-
tosas y flemonosas versus las restantes mostré una
mayor presencia de complicaciones en estas ultimas
(p < 0,001) asi como con la necesidad de reoperacién
(p=0,001) .

No se identificd asociacién entre los antece-
dentes del paciente ni el nivel de la formacién del ci-
rujano con las complicaciones ni con la necesidad de
reoperacion.

Discusion

En la presente serie de apendicectomias lapa-
roscopicas por apendicitis aguda se observd que esta
patologia se presenta mas frecuentemente en perso-
nas jovenes, lo cual se relacion6 también con la baja
proporcion de comorbilidades presentadas, con una in-
cidencia similar en uno u otro sexo, y mantiene la ten-
dencia demografica registrada en otras publicaciones®.

En la mayoria de los casos presentaron una
consulta temprana con respecto al inicio de los sinto-
mas y esto podria relacionarse con el franco predomi-
nio de apendicitis edematosas. Ello permitié realizar
una intervencion temprana, que se tradujo en una me-
nor proporciéon de complicaciones.

En cuanto a los dias de internaciéon posope-
ratoria, mas de la mitad de los pacientes se retird de
alta uno a dos dias luego de realizado el procedimien-
to. Esto cobra especial importancia al momento de la
eleccién del abordaje laparoscépico dado que, si bien
el procedimiento en si es mas costoso, se reducen los
costos relacionados con la estadia hospitalaria®?®.

La proporcién de abscesos o colecciones

residuales hallada en nuestra serie fue de 2%; esto esta
por debajo de lo informado por otros autores, entre el
3y el 5%, y podria reducirse alin mds una vez comple-
tada la curva de aprendizaje, ya que mas de la mitad
de los pacientes fue operada por residentes en for-
macién®. Nuestro centro tiene solamente 4 residentes
en simultaneo por afo calendario, por lo que se cuen-
ta con residente en 4 guardias de la semana vy, en las
demas, solo cirujanos titulados. Por este motivo no se
puede seleccionar el afio de formacién segun la com-
plejidad del caso, sino, en caso de que se trate de un
caso complejo para el residente de la guardia, la cirugia
la realiza el cirujano titulado.

El Unico caso de evisceracion se produjo en un
paciente que requirid conversion a cirugia abierta, y no
se evidencié esta complicacién en quienes fueron so-
metidos al procedimiento Unicamente laparoscépico.

La conversidn a cirugia abierta en nuestra serie
fue del 3,3%, y se halla préxima al limite inferior de lo
informado por otros autores, quienes las sitian entre el
1y el 10% y puede ser superior al 20% en centros con
residentes en formacién®*3, Aligual que en otras series
identificamos como factor de riesgo tanto para compli-
caciones como para conversion el estado evolutivo del
apéndice!*®,

Como limitaciones de este estudio destacamos
su cardcter retrospectivo con la consecuente ausencia
de datos que podrian enriquecer los resultados como el
tiempo operatorio de la cirugia, la causa de conversiéon
y el estado nutricional del paciente.

En conclusidn, en la serie aqui presentada, la
proporcion de complicaciones, asi como de conversion
a cirugia abierta, fue inferior a lo referido en estudios
extranjeros, y en relacion con las variables habituales
de la patologia. La apendicectomia laparoscdpica mos-
tré ser un procedimiento seguro y eficaz para la resolu-
cién de la apendicitis aguda, aun con residentes en pro-
ceso de formacidn tutorizados por un cirujano titulado.

m ENGLISH VERSION

Introduction

Acute appendicitis consists of inflammation of
the vermiform appendix and is one of the most common
surgical emergencies.

The risk of developing appendicitis is estimated
to be 7 to 10%*% The peak incidence occurs between
the second and third decade of life mainly in men, but it
is relatively rare at the extremes of age®®.

In 1894, McBurney introduced the
appendectomy technique via laparotomy which
has remained the standard of care for over a
century. In 1983, Semm described the laparoscopic
appendectomy technique that was slowly adopted,
possibly because several publications in the years

following his description showed inconsistent results®.

However, in recent years, the use of the
laparoscopic technique has become more prevalent,
and there is evidence in the literature that the efficacy
and safety of the technique is equal to or greater than
that of the open technique. Furthermore, laparoscopic
appendectomy results in a shorter length of hospital
stay, a lower rate of complications and an earlier return
to work and normal activities’.

Despite the established advantages of
laparoscopic surgery in treating this condition, it is
not currently included in the health benefits offered
by the Comprehensive Health Care Plan in Uruguay.
This is likely due to the perceived higher cost, which
may be attributed to the use of disposable materials
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and more expensive technology, which is the primary
disadvantage®.

The aim of our study was to estimate the
percentages of immediate postoperative complications
in a series of patients undergoing laparoscopic
appendectomy and its association with different clinical
variables.

Material and methods

We conducted an observational, retrospective
and descriptive study. The medical records of patients
who underwent emergency surgery due to acute
appendicitis at the emergency department between
January 2014 and July 2023 were retrospectively
reviewed.

Patients undergoing appendectomy for
reasons other than acute appendicitis or an initial open
appendectomy were excluded.

The following variables were recorded: age,
sex, postoperative length of hospital stay, presence of
diabetes, hypertension, immunosuppression, previous
surgeries, conversion, complications, reoperation and
death. The stages of appendicitis were also recorded:
edematous, phlegmonous, gangrenous, perforated,
peritonitis, appendiceal abscess or appendiceal mass.
The years of training of the surgeon in charge of the
operation, either a resident or a certified-boarded
surgeon, were considered.

Quantitative variables were expressed as
median and interquartile range (IQR) with its minimum
and maximum values. Qualitative variables were
expressed as absolute and relative frequencies.

Quantitative variables were compared using
the Mann-Whitney U test and qualitative variables
were compared using the chi-square test or the Fisher’s
exact test when the values expected were < 5. Odds
ratio (OR) was calculated to quantify risk.

A p value < 0.05 was considered statistically
significant.

All the statistical calculations were performed
using SPSS 25.0 software package (IBM inc).

Results

A total of 454 patients were included. Median
age was 30 yeas, IQR 22 (22-86) and 271 (59.7%) were
men, with a male-to-female ratio of 1.5:1.

Twenty-nine patients (6.4%) were diabetics,
33 (7.3%) had hypertension, one patient (0.2%) was
immunosuppressed and 35 (7.7%) had a history of
previous surgeries.

Time from symptoms onset to consultation
was 1 day, IQR 2 (1-15).

Regarding the stage of appendicitis, 183 (40.7%)
patients had edematous appendicitis, 149 (33.1%) had

phlegmonous appendicitis, 74 (16.4%) had gangrenous
appendicitis and 7 (1.6%) were perforated appendicitis.
In addition, 23 (5.1%) patients presented peritonitis, 12
(2.7%) had appendiceal mass and appendiceal abscess
occurred in 2 (0.4) cases.

Thirty-eight (8.4%) procedures were performed
by post-graduate year (PGY) 1 residents, 69 (15.2%)
by PGY-2 residents, 77 (17.0%) by PGY-3 residents,
75 (16.5%) by PGY-4 residents, 24 (5.3%) by PGY-5
residents, and 171 (37.7%) by board-certified surgeons.
Conversion to open surgery occurred in 15 cases (3.3%).

Twenty-five  (5.5%) patients presented
complications and 7 (1.5%) required reoperation
through laparoscopy in 4 cases and by open surgery in 3.

Complications included abscess or residual
collections in 9 cases (2.0%), seroma in 4 (0.9%), ileus in
3 (0.7%), surgical site infection in 2 (0.4%), pneumonia
in 2 (0.4%), and evisceration, phlebitis, abdominal wall
hematoma, inadvertent bowel loop injury, and bladder
injury in 1 (0.2%) case each.

The open approach was used for reoperation
in patients with evisceration from McBurney incision
that corresponded to an initial conversion, inadvertent
bowel loop injury and bladder injury.

Median postoperative length of hospital stay
was 2 days, IQR 1 (1-19).

There were no deaths in the series.

Time from symptoms onset to consultation was
identified as arisk factor for developing complications: 3
(IQR5)versus2(IQR2),0R1.3(Cl1.046-1.632),p=0.009.

Complications and need for reoperation were
more common in edematous appendicitis compared to
the other stages (p < 0.001 and p = 0.001, respectively).

We could not find any association between
patients’ characteristics or the years of training of the
surgeon in charge of the operation and the presence of
complications or need for reoperation.

Discussion

In the present series of laparoscopic
appendectomies for acute appendicitis, we observed
that this condition is more common in young people.
Therefore, the presence of comorbidities was low.
The incidence was similar in both sexes, and the
demographic trend was in line with that reported in
other publications®.

Most patients sought medical advice at an early
stage following the onset of symptoms, which may be
attributed to the significant prevalence of edematous
appendicitis. This enabled early intervention, which led
to a reduced incidence of complications.

In terms of postoperative length of
hospital stay, over 50% of patients were discharged
within one to two days of the procedure. This is
particularly crucial to consider when opting for the
laparoscopic approach, as although the procedure
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itself carries a higher cost, the expenses associated
with the length of hospital stay are reduced®™.

The incidence of abscesses or residual
collections in our series was 2%, which is lower than the
figures reported by other authors (3%-5%) and is likely
to decline further once the learning curve has been
completed, given that over half of the patients were
operated on by residents®. Our center has a total of four
residents, one per postgraduate year. This structure
allows for a resident on call four days a week, with
board-certified surgeons covering the remaining days.
Accordingly, the year of training is not a determining
factor in selecting a resident on call for a complex case.
In such instances, the surgery is performed by a board-
certified surgeon.

The only case of evisceration occurred in a
patient who required conversion to open surgery and
none of the patients who underwent laparoscopic
surgery alone had this complication.
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