Rev Colomb Cir. 2020;35:449-54
https://doi.org/10.30944/20117582.453

BN
N)
&

Check for
updates

ARTICULO ORIGINAL

Agreement between surgical and histopathological
findings in patients with acute appendicitis at a level Ill
hospital in Bogota, Colombia

Concordancia entre los hallazgos quirdrgicos e histopatolégicos en
pacientes con apendicitis aguda en un hospital de tercer nivel de
Bogota, Colombia

Henry Oliveros Rodriguez'®, Diana Marcela Diaz Quijano?®, Joshua Kock*®

MD, especialista en Anestesiologia y en Cuidado intensivo, magister en Epidemiologia clinica, candidato a doctorado en
Epidemiologia clinica; Grupo de Investigacion en Salud, Universidad de La Sabana, Bogotd, D.C., Colombia.

MD, especialista en Epidemiologia, magister en Epidemiologia clinica, candidata a doctorado en Salud publica; Grupo de
Investigacion en Salud, Universidad de La Sabana, Bogota, D.C., Colombia.

MD, magister en Epidemiologia, Universidad de La Sabana, Bogota, D.C., Colombia.

Abstract

Introduction. Currently surgical findings dictate the post-operative treatment of patients with acute appendi-
citis; however, this relies only on the judgement of the surgeon during the appendectomy. This study aimed to
determine the inter-rater reliability between surgeons and pathologists at a tertiary hospital.

Methods. This was a cross-sectional retrospective study conducted between October 2015 and October 2016 at the
Central Military Hospital in Bogota. Patients who underwent appendectomy due to suspected acute appendicitis
and had histopathological with their respective surgical findings were included. Our aim was to determine the
agreement between surgical and pathology reports.

Results. During the study period, we identified 418 patients who underwent appendectomy. Surgeons assessed
32 (7.77%) appendix as negative, 78 (18.93%) as inflamed, 110 (26.7%) as suppurative, 137 (33.25%) gangrenous and 55
(13.35%) as perforated. Highest agreement was observed in patients with suppurative appendicitis (82/110; 74.5%).
Overall Kappa indicated a poor-fair agreement between the pathologist and surgeons (Kappa = 0.2950, 95% CI
0.2384-035.17, p < 0.000I).

Conclusion. There is a poor concordance between surgical and pathologic findings in our study, which is similar
to previous articles. As a take home message, surgeons and pathologist should revise the definition of the clinical
and the histopathological criteria to better describe the findings and reach a better agreement.
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Resumen

Introduccion. Los hallazgos quirtirgicos actuales dictan el tratamiento postoperatorio de los pacientes con
apendicitis aguda; sin embargo, esto se basa inicamente en el juicio del cirujano durante la apendicectomia.
Este estudio tuvo como objetivo determinar la correlacion de la evaluacién entre cirujanos y patdlogos en un
hospital de tercer nivel.

Métodos. Estudio transversal retrospectivo realizado entre octubre de 2015 y octubre de 2016 en el Hospital Militar
Central de Bogota. Se incluyeron pacientes que se sometieron a apendicectomia debido a sospecha de apendi-
citis aguda y tenian histopatologia con sus respectivos hallazgos quirtrgicos. Nuestro objetivo fue determinar la
concordancia entre el informe quirtrgico y el de patologia.

Resultados. Durante el periodo de estudio, identificamos a 418 pacientes que se sometieron a apendicectomia.
Los cirujanos evaluaron 32 (7,77%) apéndices como negativos, 78 (18,93%) como inflamados, 110 (26,7%) como su-
purativos, 137 (33,25%) gangrenosos y 55 (13,35%) como perforados. La mayor concordancia se observd en pacientes
con apendicitis supurativa (82/110; 74.5%). En general, Kappa indicé un acuerdo poco equitativo entre el patélogo
y los cirujanos (Kappa = 0.2950, IC 95% 0.2384-035.17, p <0.0001).

Conclusién. Hay una pobre concordancia entre los hallazgos quirtirgicos y patologicos en nuestro estudio, similar
a los documentos médicos anteriores. Como mensaje, los cirujanos y el patélogo deben revisar la definicién de
los criterios clinicos e histopatoldgicos para describir mejor los hallazgos y llegar a un mejor acuerdo.

Palabras clave: apendicitis; anatomia & histologia; variaciones dependientes del observador; procedimientos

quirtrgicos operativos; patologia quirtrgica.

Introduction

Inflammation of the appendix, called acute appen-
dicitis, is a common intra-abdominal condition
requiring immediate surgical intervention "
Despite the advanced modalities appendec-
tomy remains the standard treatment of acute
appendicitis >%. Acute appendicitis is considered
to have a high risk of occurrence %, which remains
close to 7 % of individuals, 23.1 % and 12 % in
men and women, respectively . Removal of the
appendix not only decreases the risk of presen-
ting life-threatening complications, including
perforation and sepsis, but also allows histopa-
thological analysis, which is the gold standard
for the confirmation of the diagnosis of acute
appendicitis, independent of the intraoperative
findings 7. If the pathologist shows transmural
inflammation of the appendix or granulocytes in
the mucosa or infiltration within the epithelium,
the diagnosis of acute appendicitis is made ®.
However, open appendectomy has the disadvan-
tage of a high rate of negative appendectomy 3,
which refers to an appendectomy based on the

clinical diagnosis of acute appendicitis, but
in which the histopathological analysis of the
appendix is normal ®.

While patients who are found to have simple
appendicitis have been shown to be discharged
safely on the day of surgery without additional
antibiotic management, patients with complex
appendicitis have a longer course requiring hos-
pitalization for treatment with intravenous an-
tibiotics. According to Weis et al. %, appendicitis
incurs in significant costs in health care in the
United States, with estimated hospital charges
of $2.4 billion annually. Therefore, the impor-
tance of knowing the relationship between the
intraoperative surgical findings and the patholo-
gical result in our setting is raised.

Methods
Study design and patient eligibility
We conducted an observational, cross-sectional

study to evaluate the agreement between surgical
and histopathological findings of patients who
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underwent an appendectomy as treatment for
acute appendicitis at the central military hospi-
tal in Bogot4, Colombia. Patients of any age and
sex were deemed eligible if they underwent an
appendectomy between October 2015 and Octo-
ber 2016. We excluded patients with incomplete
data (surgical records, histopathological report
or both) or patients who underwent surgery in
another institution.

Outcomes

Data was collected from the patient’s surgical
notes and were classified according to the ins-
titutional standards as negative appendix, infla-
med, suppurative, gangrenous and perforated.
Original histopathological reports were obtained
for histological diagnosis, which were classified
in the same fashion. False positive results were
defined as positive surgical finding for appendi-
citis and a normal histopathological finding, false
negative was occurred when surgeons diagnosed
a normal appendix and pathology was positive
for appendicitis.

Data Collection and Sample Size

Data was collected and tabulated in a Micro-
soft® Excel spreadsheet. We estimated a mini-
mum sample size of 329 subjects by employing
a power based approach for studies of inter-ob-
server agreement with a multinomial outcome of
five levels; alpha was set at 0.05 and a power of
0.8, with an expected kappa of 0.3 from previous
studies (10). Expecting a maximum of 20 % of loss
to follow-up we included 82 patients for our final
sample size of 411 patients.

Statistical analysis

Descriptive statistics were used to summarize
differences in demographic characteristics, sur-
gical and histopathological findings among study
subjects. For primary analyses inter-rater concor-
dance with five categories of diagnosis was deter-
mined using weighted Cohen’s Kappa statistics.
Data was analyzed using SAS/STAT® university
edition Copyright© 2012-2017, SAS Institute Inc.,
Cary, NC, USA.

Histopathological findings in acute appendicitis

Results

Patient results

A total of 418 patients we included prospectively
of which 71 % (n=297) were male and 29 % (n=121)
were female, with a mean age of 31.8  14.72 years
(range: 15-86). Data on C-reactive protein was
available for 390 patients with a mean value
of 6.59 £ 8.70 mg/dL, while leucocyte informa-
tion was available for 412 patient. Pre-operative
abdominal echography and double contrasted
CT-scans was performed on 230 and 67 patients,
respectively, with suggestive findings for appen-
dicitis in 99 (26.0 %) for abdominal echography
and 48 (11.9 %) for abdominal CT-scan. Full pa-
tients’ demographics and other clinical details
are shown in table 1.

Surgical and pathological agreement

Documentation on histopathological finding
was not available in eight patients, because
appendectomy for these patients was perfor-
med in another institution. Of the 410 availa-
ble records, the pathologist assessed the tissue
samples as 17 (4.1 %) negative, 80 (19.5 %) infla-
med, 244 (59.5 %) suppurative, 68 (16.6 %) gan-
grenous and one (0.2 %) perforated. According
to intraoperative findings, surgeons determined

Table 1. Characteristics of patients that underwent
appendectomy.

Characteristics n=418
Age (SD) years 31.8 (14.7)
Gender
Male (%) 297 (71.5)
Female (%) 121 (28.9)
Pre-operative labs
C-reactive protein (SD) 6.6 (8.7)

Leucocytes count (SD) 14430.6 (4865.5)
Pre-operative imaging
CT-scan (%) 67 (16.1)

Abdominal echography (%) 230 (55.1)
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32 (7.8 %) appendix as negative, 78 (18.9 %) as
inflamed, 110 (26.7 %) as suppurative, 137 (33.2 %)
gangrenous and 55 (13.3 %) as perforated. Using
the histopathological diagnosis as the gold stan-
dard, agreement was the highest in patients
with suppurative appendicitis (82/110; 74.5 %),
and the lowest were with perforated appendix o
(0 %). The results are shown in table 2. Overall
Kappa statistics for inter-rater reliability using a
five diagnostic categories indicated a poor-fair
agreement between the pathologist and surgeons
(Kappa = 0.2950, 4, CI 0.2384-035.17, p < 0.000I).

Discussion

The ability to diagnose the degree of intraope-
rative appendicitis is essential as it will ultima-
tely influence postoperative care ". According
to Lamps et al and Rabah et al the diagnostic
criteria remain controversial 3. Moreover, there
is no standard definition for histopathological
reports, some authors argue the presence of neu-
trophils in the mucosa , while other require
extension to muscularis propia “. This issue is
evident in various studies where it has been that
the intraoperative impression of the surgeon at
the time of appendectomy does not always allow
a correlation with the pathological diagnosis ®.
One study compared the microscopic and ma-
croscopic findings in 200 consecutive appendec-
tomies and found that 9% of macroscopically
normal appendix were found with inflammation
on microscopic analysis . Excluding 139 patients
with obvious macroscopic disease and 21 female
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patients with other pathologies, this increased the
incidence of false negative appendicitis to 45 %.
Other study by Bliss et al over 255 children un-
dergoing appendectomy found that 48 % of pa-
tients treated for complicated appendicitis were
classified in an inconsistent manner between the
surgeon and the pathologist . Finally, Roberts et
al found that the overall accuracy in the macros-
copic evaluation of the appendix during surgery
was 87.3 %, with cases of gangrene, perforation or
abscess diagnosed at the time of surgery, corre-
lating well with the histopathological findings;
the positive predictive value, however, was lower
than 91.7 % if only inflammation was evident *.

Concomitantly, we found that there is a poor
correlation between macroscopic surgical fin-
dings by the surgeon and the histopathological
findings reported by the pathologist in negative
appendicitis (K = 0.2, 4,,CI 0.191-0.394, p = 0.000),
which is similar in other studies '**°. On the other
hand, the inflammatory phase was mostly reported
by the surgeon as the gangrenous phase (30.8 %);
however, according to pathological findings, the
gangrenous phase reached only 14.9 % (30.8 vs.
14.9 %). Contrary to the previous study, where
there is greater concordance in the findings of
uncomplicated vs. perforated appendicitis, in our
study we found that the highest concordance was
in early stages of appendicitis or uncomplicated
appendicitis both in histopathologic vs. surgical
findings.

The main limitation of our study was the lack
of standardization of the surgical reports and the
participation of eight different surgeons in our

Table 2. Agreement between histological and surgical findings in patients with acute appendicitis.

Histopathological findings

Surgical findings

Negative Inflamed Suppurative = Gangrenous Perforated
appendicitis appendix appendix appendix appendix
Negative appendicitis n (%) 7 (21.8) 18 (56.2) 6 (18.7) 0(0) 1(3.1)
Inflamed appendix n (%) 8(10.3) 35 (44.9) 32 (41.0) 3(3.9) 0(0)
Suppurative appendix N (%) 1(0.91) 13 (11.8) 82 (74.5) 14(12.7) 0(0)
Gangrenous appendix n (%) 0(0) 9(6.2) 87 (63.9) 40 (29.4) 0(0)
Perforated appendix n (%) 1(1.8) 5(9.3) 37 (68.5) 11 (20.4) 0(0)
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study. These factors may have influenced the va-
riability of the reports and influenced the lack of
agreement. Nonetheless, we consider that our
sample size allows us to draw special attention
to the low agreement between the pathological
and surgical reports.

Conclusion

Intra-operative findings dictate post-operative
treatment strategies for acute appendicitis. Cu-
rrent debate between histological and surgical
criteria may influence inter-rater agreement.
There is a poor concordance between surgical
and pathologic findings in our study, similar to
previous published articles. It is therefore essen-
tial that surgeons and pathologist revise the clini-
cal working definition of appendicitis as well as
the histological criteria to better the agreement.
This will ultimately improve the treatment of
the patients.
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