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Introduction: Some studies have shown poor agreement between
intraoperative and histopathological classifications for appendicitis, despite
their routine use in clinical practice.

Objective: To investigate the agreement between histopathological and
intraoperative classifications for pediatric appendicitis and evaluate the
predictive potential of these classifications for the post-operative outcome.

Methods: A retrospective, longitudinal, observational single-center study,
carried out with 485 patients up tol5 years of age, with a confirmed diagnosis
of acute appendicitis by histopathological evaluation. The histopathological
results classified the appendices as uncomplicated appendicitis when there
was confirmation of the diagnosis of appendicitis without necrosis or
perforation and complicated appendicitis when there was extensive necrotic
tissue in the outer layer of the appendix or signs of perforation. The
intraoperative findings were classified as uncomplicated appendicitis when
the appendix presented with hyperemia and edema or fibrinous exudate and
complicated appendicitis when the appendix showed necrosis, abscess, or
perforation. The kappa index determined the agreement and the prediction
relationships using a generalized linear model.

Results: 43.9% of cases were classified as complicated appendicitis
by histopathological evaluation and 49.7% by intraoperative classification.
The agreement analysis between the histopathological and intraoperative
classification showed a moderate agreement, with a Kappa index of 0.419
(0.337-0.501). There was an association (P < 0.05) between the intraoperative
classification and the post-operative clinical outcomes (time to start feeding,
fever, intraabdominal collection, length of stay, the need for antibiotic
therapy changing, and need for ICU). There was no association between
histopathological classification and post-operative outcomes.
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Conclusion: The agreement between the two classifications was moderate,
and the intraoperative classification was able to predict the post-operative
clinical outcomes.
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appendicitis classification, appendicitis clinical outcome

Introduction

Appendicitis is the most common surgical emergency
in the pediatric age group (1). Several factors, such as
antibiotic therapy, access to healthcare, imaging diagnosis, and
laparoscopy access, improved patient outcomes (2). In this way,
appendicitis severity classification directs the type of chosen
antibiotics, the length of inpatient treatment, and the need
for laboratory and imaging studies. Thus, this evaluation must
search for the most significant diagnostic accuracy (1).

The severity of acute appendicitis can be defined and
classified by both surgeons and pathologists (2). The
intraoperative classification is the gold standard in most
centers to identify patients with complicated appendicitis (3).
Despite this, several proposals for surgical classification exist,
and there is no consensus on which one should be used (1, 4-6).
The proposed classifications are based on the macroscopic
alterations of the appendix and the intra-abdominal loco
regional involvement. The severity criteria are subjectively
interpreted and may cause limited agreement rates when
evaluated by different examiners (7, 8).

The histopathological evaluation is usually known only
several days after surgery, limiting its use to direct post-
operative care (3). However, this evaluation is essential
to confirm the diagnosis of appendicitis, identify possible
associated etiologies (i.e., infections, infestations, idiopathic
granulomatous  appendicitis,  neurogenic  appendicitis),
and rule out neoplasia (9-12). The histological severity
assessment is based on the inflammatory characteristics of
the appendix and its evolution to necrosis and perforation
(9, 10). These histological severity criteria demonstrated
good agreement indicators when evaluated by different
examiners (13).

Little is known about the intraoperative or histological
assessment effects on clinical outcomes and whether the surgeon
or the pathologist is more accurate in diagnosing the severity
of appendicitis (3). Besides, only four studies investigated the
agreement between intraoperative and histopathological severity
classifications for appendicitis in children with poor to moderate
agreement (1, 14-16). Thus, we hypothesize that these two
severity classifications should agree more substantially and that
both must have the potential for predicting post-operative
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outcomes. The objectives of this study were to investigate
the agreement between the histological and intraoperative
classifications for the severity of pediatric appendicitis and to
evaluate the predictive value of these classifications on post-
operative outcomes.

Methods

A retrospective, longitudinal, observational single-center
study was conducted at Botucatu Medical School’s Hospital,
Sdo Paulo State University - UNESP, Sao Paulo, Brazil. The
local research ethics committee approved the study (protocol
no 18750819.0.0000.5411). We calculated the sample size of 449
patients for the evaluation of agreement between intraoperative
and histopathological severity classifications from an expected
value of agreement greater than the others previously published
(90%) (1, 14-16), considering a zero value of kappa of 0.60,
with test power estimated at 90%, to detect differences of up
to 80% for the zero value of kappa. We included 485 patients
up to 15 years of age who received a diagnosis of acute
appendicitis and were treated surgically between 2012 and 2019.
All patients received a confirmed diagnosis of acute appendicitis
by histopathological evaluation.

Our protocol for diagnosing acute appendicitis during the
study period was based on clinical evaluation and laboratory
and radiological tests. In all cases, surgery was the chosen
treatment, performed either by conventional or laparoscopic
appendectomy. Seven pediatric surgeons with at least 5 years of
experience performed the surgeries and classified the severity
of appendicitis. The intraoperative findings were classified
as uncomplicated appendicitis when the appendix presented
with hyperemia and edema or fibrinous exudate, without
signs of perforation, purulent fluid, contained phlegmon, or
intra-abdominal abscess, and complicated appendicitis when
the appendix showed necrosis with or without perforation,
intra-abdominal abscess, periappendicular contained phlegmon
or purulent-free fluid (4). The intraoperative classification
was established based on consensus among the surgical
team members.

Five pathologists with at least 5 years of experience examined
all the appendices in the same period. The histological diagnosis
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of acute appendicitis was based on inflammatory infiltrates
of polymorphonuclear neutrophils in the lamina propria,
with mucosal erosions, cryptitis, and crypt abscesses, usually
with extension to the submucous and muscular layers of
the appendix (9, 10). The histopathological analysis classified
the appendices as uncomplicated appendicitis when there was
confirmation of the diagnosis of appendicitis without necrosis
or perforation and complicated appendicitis when there was
extensive necrotic tissue in the outer layer of the appendix or
signs of perforation (4).

The protocol for post-operative care applied during the
study period established that children with uncomplicated
appendicitis did not receive post-operative antibiotics and
were discharged as soon as they could accept the diet and
oral pain medication. In contrast, children with complex
appendicitis were treated with continued intravenous antibiotics
until they exhibited no fever for 48 h and accepted diet and oral
medication. These patients were discharged with oral antibiotic
therapy until completing at least 7 days.

Data analysis

Two researchers collected information from the medical
records. The variables retrieved were demographic data
(sex and age), intraoperative classification of appendicitis,
surgical technique, results of the histopathological analysis of
appendix, histopathological classification of appendicitis, and
post-operative outcomes, including time to start feeding, fever,
intraabdominal collection, length of stay, the need of antibiotic
therapy changing and the need for ICU.

The characteristics of the patients were analyzed using
descriptive statistical analysis. Continuous numerical data were
expressed as median (25th and 75th percentile), according
to the non-normal distribution previously determined by the
Kolmogorov-Smirnov test. The proportions were presented
as percentages.

We performed an analysis of the agreement between
histopathological and intraoperative classifications
using kappa statistics. We also performed a subgroup
analysis to assess the agreement between conventional
and laparoscopic appendectomies to detect a potential
confounding factor caused by the surgical approach. The
classification of kappa proposed by Landis and Koch
(17) was used to describe the levels of agreement. The
association between complicated appendicitis, defined by
intraoperative and histopathological classifications, and
the post-operative clinical outcomes were evaluated by
generalized linear models using a binomial probability
distribution, and logit link function or negative binomial
probability distribution and log link function, with the

determination of the Odds Ratio values and respective 95%
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TABLE 1 Baseline characteristics (n = 469).

Baseline characteristics Values
Male/Female (%)* 59.5/40.5
Age (years)* 10 (7-12)
Time since onset of symptoms (days)* 1(1-3)
Weight (kg)* 35(25-46.5)

#Data expressed in percentage distribution.
*Data expressed as median (25th and 75th percentile).

TABLE 2 Agreement between intraoperative and histopathological
severity classifications.

Histopathological Total
classification
Uncomplicated Complicated
appendicitis appendicitis
Intraoperative Uncomplicated 180 56 236
classification  appendicitis (50.3%)
Complicated 80 153 233
appendicitis (49.7%)
Total 260 (55.4%) 209 (44.6%) 469

confidence intervals. The significance level considered was
5%, and the analysis was performed using SPSS 22.0 for
Windows software.

Results

Sixteen patients were excluded from the analysis because

they lacked complete information about intraoperative
classifications in their medical records. Thus, we performed
the analysis on 469 patients. The baseline characteristics are
presented in Table 1. Two hundred and eighty-six (61.0%)
patients underwent conventional, and 183 (39.0%) received

laparoscopic appendectomies.

Agreement between histological and
intraoperative classifications

Table 2 presents the distribution of patients according

to intraoperative and histological classifications  for
appendicitis severity. The agreement between these two
classifications was moderate[k = 0.419 (0.337-0.501)]. The
intraoperative classification marked more appendicitis as
complicated when compared to the histological classification.
There were no significant differences in the agreement

between histopathological and intraoperative classifications
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according to surgical [k = 0376
(0.269-0.482)] and laparoscopic appendicectomies [k =

0.495 (0.369-0.615)].

approaches: open

Histopathological analysis of the
appendix
Histopathological analysis diagnosed only a single
case (0.21%) of another associated etiology, in addition to
appendicitis, in which there was the identification of worm

infestation in the appendix lumen.

Post-operative outcomes

The post-operative outcomes are summarized in Tables 3,
4. Twelve patients required reoperations: four for intracavitary
abscesses, seven for intestinal obstructions, and one for
evisceration. There were no deaths among the patients included
in the study.

TABLE 3 Post-operative outcomes (n = 469).

Post-operative outcomes Values
Length of stay (days)* 3.0 (2-5)
Time to start feeding (days)” 1.0 (1-2)
Fever at admission* 13.0%
Intraabdominal abscess* 6.0%
Antibiotic therapy changing* 10.5%
Need for ICU* 7.9%
Need for reoperations * 2.6 %

“Data expressed as median (25th and 75th percentile).
*Data expressed in percentage distribution.

10.3389/fped.2022.908226

The predictive potential of classifications
for post-operative outcomes

There was a significant association between appendicitis
classified by the surgeon as complicated and all post-operative
outcomes evaluated. In contrast, there was no significant
association between appendicitis classified as complicated by the
pathologist and post-operative outcomes (Table 4).

The predictive potential of classifications
for post-operative outcomes

There was a significant association between appendicitis
classified by the surgeon as complicated and all post-operative
outcomes evaluated. In contrast, there was no significant
association between appendicitis classified as complicated by
the pathologist and post-operative outcomes (Table 5). The
Omnibus Test was significant for all tested models (P < 0.001).

Discussion

The present study showed a moderate agreement (k =
0.419) between children’s intraoperative and histological
appendicitis severity classifications. This result follows other
studies that varied from 0.173 to 0.70. These agreement
values are influenced by the chosen severity classification
(1, 14-16). Rodriguez et al. (15) classified appendicitis as
perforated and non-perforated and found the highest agreement
between histopathological and intraoperative classifications
(0.70). Although objective, aspects that demand specific
clinical care, such as necrosis and local abscess without
perforation, are not considered in this classification, limiting
its use to guide post-operative clinical care. Other studies
that used severity classifications involving other aspects of

TABLE 4 Post-operative outcomes for both complicated and uncomplicated appendicitis, based on intraoperative and histopathological

classifications.

Post-operative outcomes

Uncomplicated Complicated

appendicitis appendicitis

Length of stay (days)* 2(2-3) 4(3-8)
Time to start feeding (days)” 1(1-1) 1(1/2)
Fever at admission* 3.8% 22.3%
Intraabdominal abscess* 0.9% 10.7%
Antibiotic therapy changing* 3.0% 18.0%
Need for ICU* 2.1% 13.7%
Need for reoperations* 0.9% 4.3%

Intraoperative classification

Histopathological classification

P-value Uncomplicated Complicated P-value
appendicitis appendicitis

<0.0001 2(2-3) 3(3-7) <0.0001

<0.0001 1(1/1) 1(1-2) <0.0001

<0.0001 8.1% 19.1% 0.0004

<0.0001 3.5% 8.6% 0.0173

<0.0001 5.8% 16.3% 0.0002

<0.0001 4.6% 12.0% 0.003
0.018 1.2% 43% 0.031

“Data expressed as median (25th and 75th percentile) and p-value associated with the Mann-Whitney test.

*Data expressed in percentage distribution and p-value associated with the binomial test.
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TABLE 5 Predictive analysis of complex appendicitis, according to histopathological and intraoperative classifications, for post-operative clinical

outcomes.

Length Time to

of stay* start

feeding*

Complicated appendicitis P-value <0.0001 <0.0001
(according to intraoperative OR 2.11 2.06
classification) (1.69-2.64) (1.58-2.67)
Complicated appendicitis P-value 0.09 0.46
(according to histopathological OR 1.20 1.10
classification) (0.96-1.50) (0.85-1.43)

Fever* Intraabdominal Reoperations’ Antibiotic Need for
abscess* therapy ICU*
changing’
<0.0001 0.001 0.143 <0.0001 <0.0001
5.57 12.95 341 5.44 (2.38- 5.62
(2.7-11.4) (2.90-57.68) (0.65-17.74) 12.42) (2.18-14.43)
0.33 0.30 0.29 0.13 034
1.34 1.59 (0.65-3.85) 241 1.66 143
(0.74-2.44) (0.51-8.99) (0.84-326)  (0.67-3.03)

AIC, Akaike information criterion: length of stay = 2,496.9; time to start feeding = 1,573.7; fever = 24.93; intraabdominal collection = 18.62; reoperations = 16.43; antibiotic therapy

changing = 23.21; need for ICU = 20.6.

*Negative binomial distribution, # binomial distribution; P: P-value associated with the generalized linear model effect test; OD: odds ratio (CI 95%).

appendicitis besides perforation found smaller agreement
indexes between histological and intraoperative findings
(1, 14, 16).
Although
magnification, with better intraoperative evaluation, there

laparoscopic  access permits an image
was no impact on the agreement in the histological and
intraoperative classifications compared with open surgery.
These results were similar to the ones published by Bliss
et al. (1) and Rodriguez et al. (15). There was no need for
analysis considering the surgeon’s experience in the present
study because the severity of intraoperative classification was
made upon consensus of the whole surgical team, with at least
two surgeons.

When

and histological severity classifications, the most relevant

facing disagreement between intraoperative
aspect in clinical practice is knowing which classifications
can more reliably predict the post-operative outcomes,
helping to establish better care (1, 3, 14-16, 18). All
evaluated post-operative outcomes were associated with
the the
intraoperative severity classification has the potential to
the

of stay, time to start feeding, presence of fever and

intraoperative severity classification. Therefore,

predict post-operative outcomes, including length
intraabdominal abscess, the need for reoperation, change
of antibiotics, and ICU care. Fallon et al. (14) showed
that the intraoperative severity classification was better to
predict surgical site infection rates than the histological
severity classification. Farach et al. (16) demonstrated that
surgical evaluation is better than histological to predict the
length of stay and complications in 30 days (intraabdominal
abscess, surgical site infection, intestinal obstructions, and
hospital readmissions).

On the other hand, the histological severity classification
did not affect post-operative clinical outcomes. Gomes
et al. (19) identified that most patients with complicated

appendicitis presented a shorter length of stay and an
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uneventful post-operative recovery, similar to uncomplicated
appendicitis. They conclude that the histological classification
does not correspond to the severity of clinical outcomes
and should not be used to guide post-operative care (19).
Besides evaluating the severity of the involvement of the
appendix wall and the surrounding area, the histological
classification also has the potential to diagnose associated
etiologies (10, 12). However, in the present study, there was
only one case of associated disease (Enterobius vermicularis
infestation). The low agreement with the intraoperative
severity classification, the lack of association with the post-
operative outcomes, the low rates of unexpected findings,
the cost of the analysis, and the growing trend of the non-
operative treatment of appendicitis in children, have led to
the routine histopathological analysis of the appendix to
be questioned in the last years (12, 20-23). Two systematic
reviews published in 2011 and 2020 stated that it is impossible
to conclude whether routine histopathology is justified but
recommended that until more reliable data becomes available,
histopathological examination of the removed appendix should
continue to be carried out (20, 21). However, Bastiaenen
et al. (24), in a multicenter, prospective, cross-sectional
study with 7,339 patients submitted to appendectomy for
suspected appendicitis, found robust evidence that selective
histopathological examination of appendiceal specimens
following the initial macroscopic evaluation by the surgeon was
oncologically safe and could lead to significant cost savings.
Our findings align with these conclusions, demonstrating
of the

analysis, with a low agreement with the intraoperative severity

significant limitations routine histopathological
classification, lack of association with post-operative outcomes,
and low incidence of associated etiologies. These results
highlight and reinforces the need to carry out prospective
and multicenter studies to assess the applicability of selective
histopathological examination, specifically in children and

adolescents undergoing appendectomies.
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This study has limitations, such as the retrospective

design, with the data retrieved from medical charts.
Some information regarding the intraoperative findings
was unavailable, leading to the cases’ exclusion. The

strength of this study is that it is the first time that the
predicting value of the appendicitis severity classifications
was related to the post-operative clinical outcomes
in children.

Therefore, in the present study, the agreement between
appendicitis histologic and intraoperative severity classifications
was moderate, and the intraoperative classification could predict

the post-operative clinical outcomes.

Data availability statement

The raw data supporting the conclusions of this article will
be made available by the authors, without undue reservation.

Ethics statement

The studies involving human participants were reviewed
and approved by Botucatu Medical School Ethics Committee.
Written informed consent from the participants’ legal
guardian/next of kin was not required to participate in this
study in accordance with the national legislation and the
institutional requirements.

References

1. Bliss D, Mckee J, Cho D, Krishnaswami S, Zallen G, Harrison M, et al.
Discordance of the pediatric surgeon’s intraoperative assessment of pediatric
appendicitis with the pathologists report. J Pediatr Surg. (2010) 45:1398-403.
doi: 10.1016/j.jpedsurg.2010.02.048

2. Correa J, Jimeno J, Vallverdu H, Bizzoca C, Collado-Roura F, Estalella L,
et al. Correlation between intraoperative surgical diagnosis of complicated acute
appendicitis and the pathology report: clinical implications. Surg Infect. (2015)
16:41-4. doi: 10.1089/sur.2013.155

3. Bolmers MDM, de Jonge J, van Rossem CC, van Geloven AAW,
Bemelman WA, Snapshot Appendicitis Collaborative Study group. Discrepancies
between intraoperative and histological evaluation of the appendix in acute
appendicitis. J Gastrointest Surg. (2020) 24:2088-95. doi: 10.1007/s11605-019-
04345-3

4. Gorter RR, van den Boom AL, Heij HA, Kneepkens CM, Hulsker CC,
Tenhagen M, et al. A scoring system to predict the severity of appendicitis in
children. J Surg Res. (2016) 200:452-9. doi: 10.1016/j.js5.2015.08.042

5. He K, Rangel S]. Advances in the diagnosis and management of appendicitis
in children. Adv Surg. (2021) 55:9-33. doi: 10.1016/j.yasu.2021.05.002

6. Cameron DB, Anandalwar SP, Graham DA, Melvin P, Serres SK, Dunlap
JL, et al. Development and implications of an evidence-based and public health-
relevant definition of complicated appendicitis in children. Ann Surg. (2020)
271:962-8. doi: 10.1097/SLA.0000000000003059

7. Ponsky TA, Hafi M, Heiss K, Dinsmore J, Newman KD, Gilbert J. Interobserver
variation in the assessment of appendiceal perforation. J Laparoendosc Adv Surg
Tech A. (2009) 19 Suppl 1:515-8. doi: 10.1089/lap.2008.0095.supp

8. van den Boom AL, de Wijkerslooth EML, Mauff KAL, Dawson I,
van Rossem CC, Toorenvliet BR, et al. Interobserver variability in the

Frontiers in Pediatrics

06

10.3389/fped.2022.908226

Author contributions

CS and BT organized the database and wrote sections of the
manuscript. EO, SR, and PL contributed to the conception and
design of the study and wrote the draft of the manuscript. PL
performed the statistical analysis. ST and MR were responsible
for the histopathological database and wrote sections of the
manuscript. All authors contributed to manuscript revision,
read, and approved the submitted version.

Conflict of interest

The authors declare that the research was conducted in the
absence of any commercial or financial relationships that could
be construed as a potential conflict of interest.

The handling editor RG declared a past collaboration with
the authors EO and PL.

Publisher’s note

All claims expressed in this article are solely those of the
authors and do not necessarily represent those of their affiliated
organizations, or those of the publisher, the editors and the
reviewers. Any product that may be evaluated in this article, or
claim that may be made by its manufacturer, is not guaranteed
or endorsed by the publisher.

classification of appendicitis during laparoscopy. Br ] Surg. (2018) 105:1014-9.
doi: 10.1002/bjs.10837

9. Krahenbuhl L, Frei E, Klaiber C, Buchler MW. Acute Appendicitis:
Standard Treatment or Laparoscopic Surgery? Basel: Karger (1998). p. 18-26.
doi: 10.1159/000075515

10. Carr NJ. The pathology of acute appendicitis. Ann Diagn Pathol. (2000)
4:46-58. doi: 10.1016/51092-9134(00)90011-X

11. Strong S, Blencowe N, Bhangu A, National Surgical Research Collaborative.
How good are surgeons at identifying appendicitis? Results from a multi-centre
cohort study. Int J Surg. (2015) 15:107-12. doi: 10.1016/j.ijsu.2015.01.032

12. Jolayemi OO, Moodley NB, Kong VY, Tlou B, Bruce JL, Clarke
DL. The usefulness of routine histological examination of appendicectomy
specimens in a South African tertiary centre. S Afr Med J. (2018) 108:342-6.
doi: 10.7196/SAM].2017.v108i4.12759

13. Herd ME, Cross PA, Dutt S. Histological audit of acute appendicitis. J Clin
Pathol. (1992) 45:456-8. doi: 10.1136/jcp.45.5.456

14. Fallon SC, Kim ME, Hallmark CA, Carpenter JL, Eldin KW, Lopez ME, et al.
Correlating surgical and pathological diagnoses in pediatric appendicitis. ] Pediatr
Surg. (2015) 50:638-41. doi: 10.1016/j.jpedsurg.2014.11.001

15. Rodriguez E, Valero J, Jaramillo L, Vallejo-Ortega MT, Lagos L. Evaluation
of concordance among surgeons and pathologists regarding the diagnosis and
classification of acute appendicitis in children. J Pediatr Surg. (2020) 55:1503-6.
doi: 10.1016/j.jpedsurg.2019.09.025

16. Farach SM, Danielson PD, Walford NE, Harmel RP Jr, Chandler NM.
Operative findings are a better predictor of resource utilization in pediatric
appendicitis. J Pediatr Surg. (2015) 50:1574-8. doi: 10.1016/j.jpedsurg.2015.02.064

frontiersin.org


https://doi.org/10.3389/fped.2022.908226
https://doi.org/10.1016/j.jpedsurg.2010.02.048
https://doi.org/10.1089/sur.2013.155
https://doi.org/10.1007/s11605-019-04345-3
https://doi.org/10.1016/j.jss.2015.08.042
https://doi.org/10.1016/j.yasu.2021.05.002
https://doi.org/10.1097/SLA.0000000000003059
https://doi.org/10.1089/lap.2008.0095.supp
https://doi.org/10.1002/bjs.10837
https://doi.org/10.1159/000075515
https://doi.org/10.1016/S1092-9134(00)90011-X
https://doi.org/10.1016/j.ijsu.2015.01.032
https://doi.org/10.7196/SAMJ.2017.v108i4.12759
https://doi.org/10.1136/jcp.45.5.456
https://doi.org/10.1016/j.jpedsurg.2014.11.001
https://doi.org/10.1016/j.jpedsurg.2019.09.025
https://doi.org/10.1016/j.jpedsurg.2015.02.064
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org

Silva et al.

17. Landis JR, Koch GG. The measurement of observer agreement

for categorical ~data. Biometrics. (1977) 33:159-74. doi: 10.2307/25
29310

18. Colleran G, Heneghan H, Sweeney K], Kerin M. A
comparison  of  surgical  impression, histological  findings, and
microbiological ~ results at  open  appendectomy. Ir  Med ]

(2007) 100:593-6.

19. Gomes CA, Sartelli M, Saverio SD, Ansaloni L, Catena E, Coccolini E et al.
Acute appendicitis: proposal of a new comprehensive grading system based on
clinical, imaging and laparoscopic findings. World ] Emerg Surg. (2015) 10:60.
doi: 10.1186/s13017-015-0053-2

20. Swank HA, Eshuis EJ, Ubbink DT, Bemelman WA. Is routine
histopathological ~examination of appendectomy specimens useful? A
systematic review of the literature. Colorectal Dis. (2011) 13:1214-21.

doi: 10.1111/j.1463-1318.2010.02457.x

Frontiers in Pediatrics

07

10.3389/fped.2022.908226

21. Bastiaenen VP, Allema WM, Klaver CEL, van Dieren S, Koens L, Tanis PJ,
et al. Routine histopathologic examination of the appendix after appendectomy
for presumed appendicitis: is it really necessary? A systematic review and meta-
analysis. Surgery. (2020) 168:305-12. doi: 10.1016/j.surg.2020.03.032

22. Khan RA, Ghani I, Chana RS. Routine histopathological examination of
appendectomy specimens in children: is there any rationale? Pediatr Surg Int.
(2011) 27:1313-5. doi: 10.1007/s00383-011-2926-0

23. Buyukbese Sarsu S, Ucak R, Buyukbese MA, Karakus SC, Deniz H. Unusual
histopathological findings in childhood appendectomy specimens. Indian J Surg.
(2015) 77:594-9. doi: 10.1007/s12262-013-0934-0

24. Bastiaenen VP, de Jonge J, Corten BJGA, Lohman EAJS, Kraima AC,
Swank HA, et al. Oncological safety and potential cost savings of routine
versus selective histopathological examination following appendectomy: results
of the multicenter, prospective, cross-sectional FANCY study. Ann Surg. (2021).
doi: 10.1097/SLA.0000000000005228. [Epub ahead of print].

frontiersin.org


https://doi.org/10.3389/fped.2022.908226
https://doi.org/10.2307/2529310
https://doi.org/10.1186/s13017-015-0053-2
https://doi.org/10.1111/j.1463-1318.2010.02457.x
https://doi.org/10.1016/j.surg.2020.03.032
https://doi.org/10.1007/s00383-011-2926-0
https://doi.org/10.1007/s12262-013-0934-0
https://doi.org/10.1097/SLA.0000000000005228
https://www.frontiersin.org/journals/pediatrics
https://www.frontiersin.org

	Agreement between histopathological and intraoperative classifications for pediatric appendicitis and its relationship with the post-operative clinical outcome
	Introduction
	Methods
	Data analysis

	Results
	Agreement between histological and intraoperative classifications
	Histopathological analysis of the appendix
	Post-operative outcomes
	The predictive potential of classifications for post-operative outcomes
	The predictive potential of classifications for post-operative outcomes

	Discussion
	Data availability statement
	Ethics statement
	Author contributions
	Conflict of interest
	Publisher's note
	References


