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Appendicolith appendicitis is clinically complicated acute
appendicitis—is it histopathologically different from uncomplicated
acute appendicitis
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Abstract
Purpose Acute appendicitis may present as uncomplicated and complicated and these disease forms differ both epidemiologi-
cally and clinically. Complicated acute appendicitis has traditionally been defined as an appendicitis complicated by perforation
or a periappendicular abscess, and an appendicolith represents a predisposing factor of complicated disease. There are histopath-
ological differences between uncomplicated acute appendicitis and the previously established traditional forms of complicated
acute appendicitis, but to our knowledge, the histopathological differences between uncomplicated acute appendicitis and
complicated acute appendicitis presenting with an appendicolith have not yet been reported. The study purpose was to assess
these differences with two prospective patient cohorts: (1) computed tomography (CT) confirmed uncomplicated acute appen-
dicitis patients enrolled in the surgical treatment arm of the randomized APPAC trial comparing appendectomy with antibiotics
for the treatment of uncomplicated acute appendicitis and (2) patients with CT-verified acute appendicitis presenting with an
appendicolith excluded from the APPAC trial.
Methods The following histopathological parameters were assessed: appendiceal diameter, depth of inflammation, micro-ab-
scesses, density of eosinophils, and neutrophils in appendiceal wall and surface epithelium degeneration.
Results Using multivariable logistic regression models adjusted for age, gender, and symptom duration, statistically significant
differences were detected in the depth of inflammation ≤ 2.8 mm (adjusted OR 2.18 (95%CI: 1.29–3.71, p = 0.004), micro-
abscesses (adjusted OR 2.16 (95%CI: 1.22–3.83, p = 0.008), the number of eosinophils and neutrophils ≥ 150/mm2 (adjusted OR
0.97 (95%CI: 0.95–0.99, p = 0.013), adjusted OR 3.04 (95%CI: 1.82–5.09, p < 0.001, respectively).
Conclusions These results corroborate the known clinical association of an appendicolith to complicated acute appendicitis.
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Introduction

Acute appendicitis is one of the most common causes of abdom-
inal pain in emergency departments. Acute uncomplicated and
complicated appendicitis are epidemiologically and clinically dif-
ferent disease entities [1] also supporting the idea of a different
pathophysiology and disease course. The majority (70–80%) of
cases are uncomplicated. The incidence of uncomplicated acute
appendicitis has been declining, whereas the incidence of com-
plicated acute appendicitis has been quite steady over time [2].

Evidence from recent randomized trials [3–7] and meta-
analyses [8–10] have shown that patients with uncomplicated
acute appendicitis can be treated safely and efficiently with anti-
biotics. Our recent 5-year results further support the notion that
antibiotic treatment alone is a safe alternative to appendectomy
for uncomplicated acute appendicitis also at long-term follow-up
[11]. In addition, antibiotic therapy for uncomplicated acute ap-
pendicitis is associated with significant cost savings [12] poten-
tially having amajor impact on overall health care costs based on
the prevalence of acute appendicitis.

The presence of an appendicolith has been identified as an
independent prognostic risk factor for treatment failure in non-
operative treatment of uncomplicated acute appendicitis [13, 14],
and it has also been shown to be associated with appendiceal
perforation [15–17]. In the randomized study of Vons et al. [7]
comparing antibiotic treatment with appendectomy in patients
with computed tomography (CT)-verified uncomplicated appen-
dicitis, patients presenting with an appendicolith were random-
ized and the presence of an appendicolith was associated with
antibiotic treatment failure. Indeed, if they had excluded the pa-
tients with an appendicolith, no significant differencewould have
been found between the antibiotic treatment and appendectomy
groups [7]. Despite these clinical findings indicating the impor-
tant role of an appendicolith in developing of complicated acute
appendicitis, little is known about possible histopathological dif-
ferences between uncomplicated acute appendicitis and acute
appendicitis presenting with an appendicolith, and the fecal ma-
terial is often ignored in the process. The aim of our study was to
assess these histopathological differences by using a prospective
cohort including patients with either computed tomography
(CT)-confirmed uncomplicated acute appendicitis enrolled in
the surgical treatment arm of the randomized APPAC trial or
patients with CT-verified complicated acute appendicitis present-
ing with an appendicolith excluded from the APPAC trial. This
larger patient cohort was used previously in assessing the need
for imaging in the differential diagnosis of uncomplicated and
complicated acute appendicitis [18].

Materials and methods

The present study is based on data from our randomized clin-
ical APPAC trial designed to compare surgical and antibiotic

treatments for uncomplicated acute appendicitis. This current
trial includes patients with either computed tomography (CT)-
confirmed uncomplicated acute appendicitis enrolled in the
surgical treatment arm of the randomized APPAC trial or pa-
tients with CT-verified complicated acute appendicitis pre-
senting with an appendicolith excluded from the APPAC trial.
The details of the APPAC trial protocol [19] and the 1- and 5-
year results [4, 11] have been previously published. In the
current study, we used the previously collected prospective
patient cohort collected from the patients from the patients
who underwent a CT scan performed according the APPAC
trial protocol [19] from two largest participating hospitals
(Turku University Hospital and Oulu University Hospital) in
order to have a sufficient number of patients to assess possible
histopathological differences between the groups.

Briefly, the initial APPAC trial is a multi-center, open-label,
non-inferiority randomized controlled trial conducted from
November 2009 to June 2012 in Finland at six Finnish hospi-
tals (Turku, Oulu, and Tampere university hospitals and
Jyväskylä, Mikkeli, and Seinäjoki central hospitals). The trial
protocol was approved by the ethics committees of all partic-
ipating hospitals, and all patients gave written informed con-
sent to participate in the study. The trial involved 530 patients
aged 18 to 60 years with CT-confirmed uncomplicated acute
appendicitis. Patients with CT-confirmed uncomplicated acute
appendicitis were randomized to either open appendectomy or
antibiotic treatment with intravenous ertapenem (1 g once dai-
ly) for 3 days followed by 7 days of oral levofloxacin (500 mg
once daily) and metronidazole (500 mg three times per day).
CT criteria for acute appendicitis included appendiceal diam-
eter exceeding 6 mm with wall thickening accompanied with
at least one of the following features: abnormal contrast en-
hancement of the appendiceal wall, inflammatory edema, or
fluid collections around the appendix. Exclusion criteria in-
cluded complicated acute appendicitis (defined as the pres-
ence of an appendicolith, perforation, abscess, or suspicion
of a tumor on the CTscan), age younger than 18 years or older
than 60 years, contraindications for CT, peritonitis, inability to
adhere with treatment and provide informed consent, and the
presence of serious systemic illness. All the patients with an
appendicolith at CT underwent appendectomy according to
standard care. Patients in the antibiotic group were followed
up by surgeons who could use their clinical judgment to pur-
sue appendectomy, if considered necessary. Most of the
treating surgeons were not part of the core study team and
provided care according to their normal clinical practice. All
antibiotic group patients with a clinical suspicion of recurrent
appendicitis underwent appendectomy (Trial registration
clinicaltrials.gov NCT01022567).

In the present study, we compared the histopathological
findings of the appendices removed either from patients with
an uncomplicated acute appendicitis and randomized to ap-
pendectomy or the patients excluded from the study
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undergoing appendectomy due to the presence of an
appendicolith in the CT scan. The patients presenting with
perforation or a periappendicular abscess in addition to the
appendicolith were excluded from analysis. A total of 344
patients were included in this study. The uncomplicated acute
appendicitis group consisted of 187 patients and there were
157 patients in appendicolith acute appendicitis group.

The formalin-fixed appendectomy specimens were proc-
essed at the pathology laboratory according to routine diag-
nostic practice of the two study hospitals. Samples were taken
from appendiceal base, t ip, most inf lamed area,
mesoappendix, and from any lesions observed in grossing.
Five-micrometer-thick sections were cut from paraffin blocks,
and subsequently stained with either van Gieson stain
(Department of Pathology, Turku University Hospital) or with
hematoxylin and eosin stain (Department of Pathology, Oulu
University Hospital) according to hospital routine clinical
staining practice. The slides were scanned with Aperio
Image scanner and analyzed with Aperio Image Scope soft-
ware, version 12.2.5015 (LeicaGmBH, Germany). The use of
whole slide imaging enabled us to perform precise measure-
ments and calculations that could be saved for later examina-
tion. The specimens were reviewed by a pathologist (MM),
who was blinded for the clinical diagnosis and patient infor-
mation. The following parameters were assessed: the
appendiceal diameter, the depth of inflammation, mucosal
damage, presence of microabscesses, the number of eosino-
phils and neutrophils in the appendiceal wall, and the presence
of an appendicolith or recidual fecal material, acknowledging
that appendicolith presence may not be detected at histopa-
thology examination as the appendicolith may be already
discarded by the surgeon or pathologist when handling the
specimen, i.e., the presence of an appendicolith inside the
appendiceal lumen was always initially confirmed by a CT
scan.

The maximum appendiceal diameter was measured from
well representative cross sections, and this measurement was
omitted, if there was any doubt on the reliability of the mea-
surement, e.g., when only sections from the tip of the appen-
dix or longitudinal sections were present. Because of tissue
shrinkage in tissue processing, we did not attempt to correlate
these diameters to the measured diameter at CT. The
appendicolith was defined in the histopathological evaluation
as a single concrement of fecal calcified material inside the
appendiceal lumen. Any other luminal fecal material was re-
corded as such.

The acute inflammation was determined as the presence of
edema, congestion, and emergence of inflammatory cells,
mostly neutrophilic granulocytes. The radial depth of inflam-
mation was measured from the surface epithelium towards the
serosa. For classification purposes, surface epithelial damage,
superficial necrosis, or ulceration was recorded as superficial
mucosal damage and deeper mucosal inflammation involving

the crypts as deep mucosal damage. Micro-abscesses were
defined as collections of neutrophilic granulocytes within the
appendiceal wall without a direct luminal connection. The
presence of micro-abscesses as well as their largest diameter
was measured. The inflammatory cell count performed on
predefined 0.100-mm2 areas of dense inflammation, mostly
in the inner muscular layer, where the cells were easily recog-
nized, or occasionally in the submucosal layer, if the recogni-
tion was easier from there.

Statistical analysis

Summary measurements are presented as mean with standard
deviation (SD) unless otherwise stated. Between-group com-
parisons for continuous variables were performed with
Student’s t test or Welch t test, the latter if the variances dif-
fered significantly. Categorical variables were compared using
Pearson χ2 test or Fisher’s exact test. Multivariate logistic
regression models were created to assess the impact of each
histopathologic parameters separately on acute appendicitis
presenting with an appendicolith. The logistic regression
models were adjusted with age, sex, and duration of symp-
toms. Odds ratios (OR) with 95% confidence intervals are
presented as a result. Two-tailed p values < 0.05 are consid-
ered as statistically significant. Analyses were performed
using SPSS for Windows (IBM Corp. Released 2018. IBM
SPSS Statistics for Windows, Version 25.0. Armonk, NY:
IBM Corp.).

Results

The baseline patient demographics are presented in the
Table 1 and characteristic histological features in Fig. 1. The
results of the histopathological measurements are presented in
detail in Table 2. The greatest appendiceal diameter was larger
in appendicolith appendicitis specimens (9.181 mm vs
7.984 mm, p < 0.001). The diameter was not reliably measur-
able in 26.2% of uncomplicated and in 10.2% of appendicolith
appendicitis specimens; these cases were excluded from the
analysis. As in most cases, the inflammatory cell infiltration
reached the serosa, the depth of inflammation was equal to the
diameter of the appendiceal wall. In appendicolith appendices,
the measurements were made from destroyed epithelial sur-
face more often than in uncomplicated appendicitis specimens
(47.7% vs 23.5%, respectively, p < 0.001). The inflammation
in appendicolith appendices was less deep than in uncompli-
cated appendicitis (3.3 mm vs 3.6 mm, p < 0.001). Micro-
abscesses were more prevalent in appendicolith appendicitis
patients (27.3% vs 13.4%, p = 0.016). There was no difference
in the size of the micro-abscesses between the two groups.
Crypt destruction, characteristic of severe acute inflammation,
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was more frequent in appendicolith appendices (49.0% vs
14.4%, p < 0.001).

The neutrophilic granulocyte infiltration was more fre-
quently dense in appendicolith appendicitis (42.7% vs
19.6% ≥ 150/mm2, p < 0.001), whereas the number of eosin-
ophils was higher in uncomplicated acute appendicitis (11.0/
mm2 vs 6.9/mm2, p = 0.001). The value of 150 neutrophils/
mm2 gave 80% specificity and therefore was used as a cut-off
point. Next, we wanted to assess separately the impact of each
histopathological parameter and created multivariable regres-
sion models for each individual histopathological parameter.
The results of logistic regression analysis adjusting age, sex,
and the duration of symptoms are shown in the Table 3.

Fecal material and appendicoliths were clearly associated
CT-positive appendicolith appendicitis: appendicoliths were

Table 1 Baseline characteristics of the patients

Uncomplicated
acute appendicitis
n = 187

Appendicolith
appendicitis
n = 157

p
value

Male, n (%) 114 (51.4) 108 (48.6) .14

Age, years, mean
(SD)

35.3 (11.9) 35.1(12.9) .73

CRP, mean (SD) 46.9 (43.7) 43.4 (50.7) .61

WBC, mean (SD) 12.2 (3.9) 13.7 (3.5) < .001

Duration of
symptoms

.021

< 12 h, n (%) 32 (17.1) 44 (28.0)

12–24 h, n (%) 46 (24.6) 44 (28.0)

> 24 h, n (%) 106 (56.7) 69 (44.0)

Fig. 1 Low-power views of complicated (upper row) and uncomplicated
appendicitis (lower row). Upper left: a case of complicated acute
appendicitis shows luminal fecal material, surface ulceration, and deep
ulcer extending to muscular layer. Whole thickness of appendix is
oedematous and congested, and mucosa is largely destructed (H&E,
bar = 1 mm). Upper right: another case of complicated acute
appendicitis shows luminal fecolith, and the mucosa is completely
eroded. Submucosa and subserosa are filled with acute inflammatory
cells, and there is fibrinopurulent material on the serosal surface (van

Gieson, bar = 0.6 mm). Lower left: a case of uncomplicated acute
appendicitis shows preserved structures despite of transmural acute
inflammation. Mucosal surface is preserved, and the submucosa is filled
with inflammatory cells that extend to the muscular layers and serosa
(H&E, bar = 0.7 mm). Lower right: another case of uncomplicated
acute appendicitis shows prominent lymphoid follicles, and submucosal
fibrosis (red). In muscle layer and subserosa, there is modest increase of
inflammatory cells and edema (van Gieson, bar = 0.8 mm)
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detected by pathologist in 16.7% of appendicolith appendicitis
specimens and in 4.8% of the uncomplicated acute appendi-
citis patients. Similarly, residual fecal material was more prev-
alent in appendicolith appendicitis patients (42.9% vs 12.3%,
p < 0.001).

Discussion

In this study comparing the histopathological findings of CT-
verified uncomplicated acute appendicitis and complicated
acute appendicitis presenting with an appendicolith, we
showed significant histopathological differences between
these two forms of acute appendicitis. Our results further cor-
roborate the previous clinical findings showing that the pres-
ence of an appendicolith is an independent predictive factor
for both perforation and the failure of non-operative treatment
of uncomplicated acute appendicitis. This has been noted in
two randomized clinical trials [4, 7] comparing appendectomy
and antibiotic therapy using CT-confirmed diagnosis of

uncomplicated acute appendicitis as trial inclusion criteria. If
Vons et al. [7] had excluded the patients with an appendicolith,
no significant difference would have been found between the
antibiotic and appendectomy group, and in the APPAC trial
[19], the presence of an appendicolith was an exclusion
criterion.

The different epidemiological trends of uncomplicated and
complicated acute appendicitis indicate different pathophysi-
ology [1]. Despite the high incidence of acute appendicitis,
there are very few reports on appendicitis etiology and patho-
physiology especially focusing on the possible differences
between uncomplicated and complicated acute appendicitis.
Appendicolith appendicitis is the most common form of com-
plicated acute appendicitis recognized as such only during the
last century [7, 13, 14] and the overall knowledge about
appendicoliths or the underlying pathophysiology, microbiol-
ogy, or the histopathological differences to uncomplicated
acute appendicitis are very scarce. The exact pathogenesis of
acute appendicitis is still unknown. During the last century,
the presence of appendicoliths in acute appendicitis has been

Table 2 The histopathologic
parameters measured Uncomplicated acute

appendicitis, n = 187
Appendicolith
appendicitis, n = 157

p value

Max diameter of appendix, mm,mean
(SD), n/N (%)

7.954 (1.682)

138/187 (73.8)

9.181 (2.107)

141/157 (89.8)

< 0.001

Depth of inflammation, mm, mean
(SD), n/N (%)

3.641 (1038)

165/187 (88.2)

3.325 (1001)

145/157 (92.4)

.007

≤ 2.8 mm, n/N (%) 33/165 (20.0) 51/145 (35.2) .003

Superficial mucosal damage, n/N (%) 44/187 (23.5) 75/157 (47.7) < 0.001

Deep mucosal damage, n/N (%) 27/187 (14.4) 77/157 (49.0) < 0.001

Neutrophils, n/mm2 < 0.001

< 150, n/N (%) 144/179 (80.4) 82/143 (57.3)

≥ 150, n/N (%) 35/179 (19.6) 61/143 (42.7)

Eosinophils, n/mm2, mean (SD) 11.0 (14.5) 6.9 (9.8) .001

Micro-abscesses .016

No abscesses 162/187 (86.6) 119/156 (76.3)

One or multiple abscesses 25/187(13.4) 37/156 (23.7)

Presence of fecal material < .001

No fecal material n/N (%) 155/187(82.9) 63/156 (40.4)

Appendicolith n/N (%) 9/187(4.8) 26/156 (16.7)

Fecal material 23/187(12.3) 67/156 (42.9)

Table 3 The results of logistic
regression analysis for the
presence of acute appendicitis
with appendicolith. The results
are presented as odds ratio (OR)
with 95% confidence interval
(95% CI)

Variable Univariate OR Adjusteda OR 95% CI p value

Micro-abscess 2.02 2.16 1.22 to 3.83 0.008

Eosinophils, n/mm2 0.97 0.97 0.95 to 0.99 0.013

Neutrophils, ≥ 150/mm2 3.06 3.04 1.82 to 5.09 < 0.001

Fecal material 5.37 6.05 3.45 to 10.59 < 0.001

Depth of inflammation, ≤ 2.8 mm 2.17 2.18 1.29 to 3.71 0.004

aAdjusting variables age, sex, and duration of symptoms
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reported mainly in small case series [20] until the last two
decades showing the clinical association of appendicoliths to
a more complicated course of the disease [7, 13, 14]. In 1960,
Robert Carras recommended a prophylactic appendectomy to
be considered if an appendicolith was visible in plain radio-
graph [21]. Already in 1966, Forbes and Lloyd-Davies pro-
posed a classification for appendicoliths (fecoliths) according
to the calcium they contained non-calcified fecal pellets, par-
tially calcified fecoliths, and stony, fully calcified calculi [20].
They also recommended removal of the appendix, if an
appendicolith was found incidentally on abdominal radiolog-
ical examination as in their material, appendicolith was also
associated with complicated appendicitis [20]. As a conse-
quence of improved diagnostic imaging, especially computed
tomography, we now know that an appendicolith may also be
an incidental finding without any signs of appendicitis [22,
23] and when detected incidentally, does not increase the risk
of developing appendicitis compared to the general population
[24]. However, when presenting together with acute appendi-
citis, the presence of appendicoliths is associated with in-
creased perforation risk and acts as an independent predictive
factor for failure of non-operative management of appendicitis
[7, 13–15, 25]. With the current available knowledge, the
presence of an appendicolith in a patient with acute appendi-
citis should be classified as complicated appendicitis
warranting emergency appendectomy and it is an exclusion
criterion for non-operative management of acute appendicitis.

In our study, acute appendicitis presenting with an
appendicolith was associated with shorter duration of symp-
toms and signs of more severe inflammation, such as mucosal
ulcerations and micro-abscesses, than uncomplicated acute
appendicitis (Table 2). In the former, appendiceal diameter
was larger, the mucosa was more often ulcerated, and the
appendiceal wall was thinner. This, together with the higher
WBC count (Table 1), may reflect the more abrupt and com-
plicated nature of acute appendicitis presenting with an
appendicolith. There was no difference in CRP values be-
tween the study groups, which is in line with our previous
study [18]. Alaedeen et al. showed that pediatric patients with
an appendicolith had significantly higher CRP levels than
those without an appendicolith [15]. This may reflect differ-
ences in acute phase reaction between children and adults.

Ishiyama et al. have investigated the significance of
appendicoliths as an exacerbating factor of acute appendicitis
with a special reference to the appendicolith location [26]. In
their retrospective study, the appendicolith was diagnosed by a
contrast-enhanced CT, and as all the patients underwent ap-
pendectomy, the diagnosis of non-gangrenous or gangrenous
appendicitis was confirmed by a histopathological examina-
tion. In their study, both the size of appendicolith exceeding
5 mm and location at the root of the appendix were signifi-
cantly associated with gangrenous appendicitis. On the other
hand, there was a visible perforation in 27% of their cases of

gangrenous appendicitis, whereas in our study population, the
perforated cases were excluded as we wanted to assess the
histopathological differences between appendicolith appendi-
citis and uncomplicated acute appendicitis. A challenge of
assessing the role of appendicoliths in acute appendicitis is
the fact that the majority of appendicoliths are either removed
or discarded during the handling of the appendiceal specimen
by the surgeon. In our patient cohort of CT-verified
appendicoliths, there was no fecal material found in 40% of
the appendicolith appendicitis patients. In order to overcome
this challenge of accurate and comprehensive assessment of
the role of appendicoliths, we recommend that both surgeons
and pathologists should document the appendicolith, and pos-
itive cases should be sampled to verify the process due to
different etiology and possible differences in the outcomes
of uncomplicated acute appendicitis and acute appendicitis
presenting with an appendicolith. With the more comprehen-
sive appendicolith data, it would be possible to assess the
differences. The presence of fecal material in over 40% of
remaining appendicolith patients probably represents a resid-
ual of appendicolith removed accidentally or incidentally.
Within the appendicolith cases, i.e., in some cases of large
appendicoliths, the obstruction leads to inflammation and
eventually into perforation, whereas in the presence of softer
material, inflammation leads gradually to obstruction.

In our study population, there was a significant difference
in the number of neutrophils detected between uncomplicated
and appendicolith appendicitis. Our result is equal to the find-
ing in a recent study, where uncomplicated and complicated
(gangrenous or perforated) appendicitis were compared in pe-
diatric patient population [27]. As in our study, the perforated
appendicitis cases were excluded, our result also reflects the
complicated nature of appendicolith appendicitis. The number
of eosinophils was significantly higher in uncomplicated acute
appendicitis patients than in acute appendicitis presentingwith
an appendicolith. There is evidence suggesting that individual
differences in immunological responses may explain part of
the differences in the pathophysiology of uncomplicated and
complicated appendicitis. The immune system is regulated by
T-helper (Th) cells, which develop different immune re-
sponses according to different cell types, type 1 Th-cells
(Th1) or type 2 Th-cells (Th2). Th1-cells induce activation
of phagocytes and cytotoxic cells while Th2-cells induce se-
cretion of antibodies and activation of mast cells, eosinophils
and basophils [28]. According to previous studies, complicat-
ed appendicitis has been suggested to be associated to Th1-
mediated immune response and uncomplicated appendicitis to
Th2-mediated immune response [28, 29], and this is supported
by the histopathological findings showing eosinophilic infil-
tration in resected appendices with uncomplicated appendices
[30] as well as the detected eosinophilia in peripheral blood in
pediatric patients with uncomplicated appendicitis [31, 32].
Our results are in accordance with previous studies and further
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corroborate the classification of appendicolith appendicitis as
complicated acute appendicitis.

The strengths of our study include the large prospective
patient material with prospectively collected clinical data in-
cluding patients with uncomplicated acute appendicitis enrolled
in the randomized APPAC trial and the excluded appendicolith
appendicitis patients [4, 33]. The second strong element of the
trial is the availability of the CT-confirmed differential diagno-
sis between these two different forms of acute appendicitis
combined with the histopathological confirmation of the diag-
nosis. Other strengths are the blinding of the appendiceal spec-
imens for the histopathological assessment and the use of a
single senior specialist in pathology (MM). Our study has sev-
eral limitations. Firstly, it was somewhat limited by the retro-
spective study design despite the prospective data collection as
for example, not all the appendicoliths detected at CT were
available for histopathological assessment. We also included
the patient data of only two study hospitals due to practical
reasons of the number of specimens as in theory, this may lead
to selection bias between the groups, but there was no differ-
ence in patient demographics between the groups.

In conclusion, our study showed that complicated appen-
dicitis with an appendicolith and uncomplicated acute appen-
dicitis differ from each other in their histopathology.
Uncomplicated acute appendicitis less often manifests with
microabscesses and mucosal damage, while complicated
acute appendicitis with an appendicolith more often with these
features. These differences may be related to the different
outcome of uncomplicated acute appendicitis and complicated
acute appendicitis with appendicolith. Our study gives a fur-
ther support to the classification of appendicolith appendicitis
as complicated acute appendicitis. Future studies including
surgeons, pathologists, and microbiologists are needed to as-
sess both the role of appendicoliths in appendicitis pathophys-
iology and etiology and also to evaluate the formation, micro-
biology, and classification of appendicoliths.
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