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Abstract

BACKGROUND

Xanthogranulomatous inflammation is characterized histologically by a collection
of lipid-laden macrophages admixed with lymphocytes, plasma cells, neutrophils,
and often multinucleated giant cells with or without cholesterol clefts.

AIM
To review the medical literature on xanthogranulomatous appendicitis (XGA).

METHODS

We present a patient with XGA and review published articles on XGA accessed
via the PubMed, MEDLINE, Google Scholar, and Google databases. Keywords
used were “appendix vermiformis,” “appendectomy,” “acute appendicitis,” and
“XGA.” The search included articles published before May 2020, and the
publication language was not restricted. The search included letters to the editor,
case reports, review articles, original articles, and meeting presentations. Articles
or abstracts containing adequate information about age, sex, clinical presentation,
white blood cells, initial diagnosis, surgical approach, histopathological and
immunohistochemical features of appendectomy specimens were included in the
study.

" ou

RESULTS
A total of 29 articles involving 38 patients with XGA, were retrospectively
analyzed. Twenty (52.6%) of the 38 patients, aged 3 to 78 years (median: 34; IQR:
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31) were female, and the remaining 18 (47.4%) were male. Twenty-five patients
were diagnosed with acute appendicitis, ruptured appendicitis, or subacute
appendicitis, and the remaining 13 patients underwent surgery for tumoral
lesions of the ileocecal region. Twenty-two of the patients underwent urgent or
semi-urgent surgery, and the remaining 16 patients underwent interval
appendectomy.

CONCLUSION

Xanthogranulomatous inflammation rarely affects the appendix vermiformis. It is
associated with significant diagnostic and therapeutic dilemmas due to its
variable presentation. It is often associated with interval appendectomies, and a
significant number of patients require bowel resection due to the common
presentation of a tumoral lesion. XGA is usually identified retrospectively on
surgical pathology and has no unique features in preoperative diagnostic studies.

Key Words: Appendix vermiformis; Acute appendicitis; Appendectomy; Interval
appendectomy; Xanthogranulomatous inflammation; CD68 antibody staining

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Xanthogranulomatous inflammation is characterized histologically by a
collection of lipid-laden macrophages admixed with lymphocytes, plasma cells,
neutrophils, and often multinucleated giant cells with or without cholesterol clefts.
Xanthogranulomatous appendicitis (XGA) has rarely been reported to date. In this
review article, we present a patient with XGA, and review data from all articles
published on this rare situation. This review study shows that XGA is associated with
significant diagnostic and therapeutic dilemmas due to its variable presentation. It is
often associated with interval appendectomies, and a significant number of patients
require bowel resection due to the common presentation of a tumoral lesion.

Citation: Akbulut S, Demyati K, Koc C, Tuncer A, Sahin E, Ozcan M, Samdanci E.
Xanthogranulomatous appendicitis: A comprehensive literature review. World J Gastrointest
Surg 2021; 13(1): 76-86

URL: https://www.wjgnet.com/1948-9366/full/v13/i1/76.htm

DOI: https://dx.doi.org/10.4240/wjgs.v13.i1.76

INTRODUCTION

Xanthogranulomatous inflammation is a well-known form of inflammation,
characterized histologically by a collection of lipid-laden macrophages admixed with
lymphocytes, plasma cells, neutrophils, and often multinucleated giant cells with or
without cholesterol clefts!. Xanthogranulomatous inflammation was first described in
the urogenital system by Osterlind in 1944". Since then, it has been reported in other
organs, such as the gallbladder, stomach, colon, anorectal area, endometrium, ovary,
epididymis, vagina, testis, prostate, skin, urinary bladder, bone, thyroid, lung and
adrenal glands, fallopian tubes, and the appendix vermiformis™.

Xanthogranulomatous appendicitis (XGA) is rarely reported in the appendix
vermiformis. Some studies stated that the first XGA case was reported by Cozzuto and
colleagues!”l. Other studies stated that Birch and colleagues!*'**"! were the first to
report this entity. However, according to our literature search, the first case of XGA
was described by Dymock and colleagues in 19770, Its clinical significance includes
the significant diagnostic challenge it causes because it can mimic clinically,
radiologically, and even pathologically malignant tumors as well as other
inflammatory processes of the appendix vermiformis. It is usually found
retrospectively on surgical pathology and has no unique features on imaging studies,
including abdominopelvic computed tomography. Little information has been written
in the literature regarding this entity. Moreover, its clinical implications remain to be
evaluated. In this review article, we present a case of XGA, and review data from all
articles published on XGA.
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MATERIALS AND METHODS

The primary aim of this study was to review the articles published in the medical
literature on XGA. To achieve this objective, a literature search was conducted on
PubMed, MEDLINE, Google Scholar, and Google databases using the following
keywords: “Appendix vermiformis,” “acute appendicitis,” “XGA,” “interval
appendectomy,” and “appendectomy.” All documents published on XGA before May
2020 were reviewed. The corresponding authors of the articles with substantially large
amounts of missing information were e-mailed to obtain information on their cases. As
a result, articles without an accessible full-text version, those that did not provide
adequate information in their abstracts, and those that did not include comprehensive
information as that provided in other studies were excluded. As some enrolled articles
were published in the form of a literature review, their tables were also used. The
following information was collected: Reference list, publication year, paper type (full
text, abstract, poster), age, sex, clinical presentation, white blood cell (WBC) count,
radiological tools, surgical approach, histopathological features (giant cells, plasma
cells, foamy histiocytes, CD68 stain), and follow-up. The secondary aim of this study
was to present a 66-year-old woman with XGA.

RESULTS

Review of the literature

Although a total of 36 article titlest**! matched as a result of the literature review
conducted in accordance with the criteria specified in the methodology section, seven
articles!"'****1 were excluded from the study due to the absence of demographic and
clinical data of the patients. A total of 38 patients, 20 (52.6%) female and 18 (47.4%)
male, aged from 3 to 78 years (median: 34; IQR: 31) were included in this study. Fifteen
patients' WBC values were reported, and 13 (86.7%) of them had leukocytosis.
Treatment was planned for 25 patients with a pre-diagnosis of acute appendicitis,
ruptured appendicitis, or subacute appendicitis. On the other hand, treatment was
planned for nine patients due to a mass in the ileocecal region. After appropriate
medical treatment for a total of 16 patients, interval appendectomy was performed. Of
the 29 articles, 27 were published in English, one in Japanese, and one in Spanish. The
full text was obtained for 28 of the 29 articles, whereas only the abstract was available
for one paper. The details of the demographic and clinical characteristics of the
patients are given in Tables 1 and 2.

Case presentation

A 66-year-old female patient was admitted to our emergency unit because of right
lower quadrant pain, which started 3 d prior to admission. She had a medical history
of left hemiparesis secondary to cerebrovascular events, mitral valve stenosis, and
atrial fibrillation. As the patient had a speech disorder, the history was taken from her
husband and children who lived in the same house. Physical examination revealed
significant rebound tenderness in the right lower quadrant. Biochemical analyses were
as follows: WBC count 12.900/mL (4.300-10.300), platelets 337000 mL (156000-373000),
neutrophils 80.7%, CRP 13.7 mg/dL (0-0.35), and international normalized ratio 1.7
(0.8-1.2). Ultrasonography revealed an edematous and aperistaltic tubular structure
with a diameter of 2 cm in the right lower quadrant of the abdomen that was not
compressible with external pressure. In addition, free fluid was detected around the
defined structure, suggesting ruptured appendicitis. After evaluating the clinical,
radiological, and biochemical blood parameters of the patient, she was diagnosed with
ruptured appendicitis, and underwent surgery under emergency conditions. In view
of the logistic problems with laparoscopic equipment at the time of surgery,
laparotomy was performed using an infraumbilical midline incision. The exploration
showed that the ileocecal region was completely surrounded by the omentum, and the
sigmoid colon was attached to this defined area. After careful dissection of the
omentum and sigmoid colon, a ruptured appendix with distal necrosis was observed,
and the surrounding pus was then aspirated. As the stump of the appendix was very
large and inflamed, appendectomy was performed after a clamp was placed at the
junction with the cecum. The stump was closed with 3/0 polypropylene sutures using
the transfixion suture technique. One drain was placed in the pelvis, and the operation
was terminated. The pathology report was prepared as ruptured appendicitis
secondary to xanthogranulomatous inflammation (Figures 1-3). Antibiotic treatment
consisting of ceftriaxone and metronidazole was administered for 5 d postoperatively.
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Table 1 Summary of 29 articles involving 38 patients with xanthogranulomatous appendicitis published in the medical literature

between 1992 and 2019

No. Ref. Year Country Language Atrticle type gr::le Age Sex Clinical presentation WBC
1 Quadri et all™! 2019  United States  English Case series Full text 64 M RLQ pain + palpable mass NA
2 Yangetall" 2018 South Korea  English Congress Full text 69 M NA NA
present
3 Al-Zaidiet al™ 2018 India English Case report Full text 48 M  RLQpain 16000
4 Adhikari et all’! 2019 India English Case report Full text 49 F RLQ pain + fever 12200
5 Kaushik et all'”! 2017 India English Case report Full text 47 F Abdominal pain, vomiting, 14000
fever
6 Hoabam et all"’! 2017 India English Case report Full text 56 E RLQ pain 14000
7 Mehrotra et all"®! 2017 India English Case report Full text 30 F RLQ pain Normal
8 Eta;ﬁllgakpam 2017  India English Case report Full text 36 M RLQ Pain Normal
9 Nam et all*"] 2016  South Korea English Case report Full text 23 H Low abdominal pain NA
10  Cavusoglu et al’!! 2016  Turkey English Case report Full text 12 M NA NA
11 M NA NA
11 Jusoh et al! 2016 Malaysia English Case report Full text 16 M  RLQ pain NA
12 Thapa et all’! 2016  Nepal English Case report Full text 19 I RLQ pain NA
13 Singh et all” 2015 India English Case report Full text 21 F  RLQpain NA
14 Altay et all®! 2015 Turkey English Case report Full text 73 E RLQ pain Leukocytosis
15 Che;[r#ﬁlanwale 2015 India English Case report Full text 40 F RLQ pain NA
eta
16 Montazer et all”’] 2014 Iran English Case report Full text 29 F RLQ pain 13000
17 Kochhar et al*'] 2014 India English Case report Full text 50 M  RLQ pain + fever 24000
18 Al-ﬁlaj}/vabdeh 2013  United States ~ English Case report Full text 11 M RLQ pain 4900
etal" =
19  Mado et al™! 2013 Japan English Image in Full text 78 M  RLQ pain NA
surgery
20 Ma;'[t;iﬁr]lez—Garza 2011  Spain Spanish Case report Full text 30 H RLQ pain 13700
et al*”
21 Omer et all’! 2011  Sudan English Case report Full text 49 M  RLQ pain NA
22 Omori et al”’! 2011  Japan Japanese Case report Full text 57 F RLQ pain NA
23 Younget all®! 2009 United States  English Case report Full text 32 F RLQ pain 22000
24  Chuang et al®! 2005 Taiwan English Case report Abstract &) M RLQ pain NA
25  Guoet alt®! 2003 United States ~ English Original article Full text 4 F NA NA
12 M NA NA
13 M NA NA
3 M  NA NA
9 M NA NA
29 F NA NA
29 F NA NA
27 M NA NA
26 Mur[\%chor 2000 Israel English Case report Full text 37 E RLQ pain 12000
etal
27 McVey et alt™! 1994  United States  English Letter Full text 40 F RLQ pain 12100
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28 Birch et all"”]

29  Rogers et al’)

1993

1992

Kingdom

English Brief report Full text 51 M Perineal pain NA
66 F Right flank pain 20000
English Case report Full text 56 E RLQ pain NA

Kingdom

WBC: White blood cell; RLQ: Right lower quadrant.
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The patient was discharged without any postoperative complications.

DISCUSSION

Acute appendicitis is the most common acute surgical condition of the abdomen. Most
of the resected appendectomy specimens have been reported to have marked cellular
infiltration, predominantly by neutrophils. In contrast, the occurrence of
xanthogranulomatous inflammation is extremely rare. In a 2-year study that was
performed to determine the incidence of various non-neoplastic and neoplastic lesions
of the appendix, only one case of this entity was identified (0.22%)". Similarly,
Laishram and colleagues™ reported that the incidence of XGA was 0.25% in 4298
appendectomy specimens. On the other hand, Shaik and colleagues!” stated that the
incidence of XGA among patients who underwent appendectomy was 0.64%.

Grossly, the typical findings are bright yellow or golden yellow mass-like lesions
associated with abscess cavities! .. Kaushik and colleagues!'”! studied the cytological
evaluation of the touch imprint preparation for intraoperative diagnosis of XGA. The
smears revealed benign glandular epithelial cell groups and sheets of xanthoma cells
along with multinucleate histiocytic giant cells in the background of neutrophils and
mononuclear inflammatory cells. Microscopic examination of XGA usually reveals a
nodular or diffuse mucosal to transmural collection of macrophages, including foamy
histiocytes (xanthoma-type cells), intermixed with varying amounts of other
inflammatory cells”.

Although the histopathological features of the xanthogranulomatous process have
been defined, the exact etiopathogenesis of XGA is still unknown. Proposed theories
include defective lipid transport, immunologic disturbances of leukocyte and
macrophage chemotaxis, infection by lowvirulence organisms, such as Proteus and
Escherichia species, and lymphatic obstructiont”'>7»71341,

Cozzutto and colleagues!! performed an extensive review of all cases from various
organs. In that study, the authors noted that the xanthogranulomatous process is
usually associated with inflammation, hemorrhage, and necrosis. They suggested that
hemorrhage may play a major role in the development of foamy macrophages,
postulating that the ingested erythrocytes and platelets at the bleeding site overwhelm
the lysosomal system of the macrophages, causing deposition of phospholipids, which
results in a foamy appearance of the macrophages. Other authors have suggested that
there are several factors that may precipitate XGA, including lumen obstruction,
suppurative inflammation, hemorrhage, and local tissue hypoxia, with no single
pathophysiological factor that can possibly cause XGAP* 1,

Other lesions with granulomatous inflammation and foam cells can be seen in the
differential diagnoses, such as Crohn’s disease and malakoplakia. The absence of
transmural involvement by granulomas can exclude Crohn’s disease, and the absence
of Michaelis Gutmann bodies can rule out malakoplakia. Furthermore, it can be very
challenging to differentiate XGA from an infiltrative cancer because XGA might
present as a mass lesion with extension of fibrosis and inflammation to the
surrounding tissues, mimicking an infiltrative cancert 01,

Most XGA cases reported were in the adult age group, with the median age of
presentation in this review being 34 years. The mean age (35.9 years) identified in this
review was lower than the previously reported mean age of 47.9 years (83%, 21-78
years)l. This appears to be caused by the recent, more XGA pediatric reports
published. However, this disease remains more common in adults, with only 6 out of
38 patients in this review belonging to the pediatric age group (15.8%). The oldest
patient diagnosed with XGA in this review was 78 years old, who presented with a
mucocele of the appendix”], and the youngest affected patient was 3 years old,
diagnosed with interval appendectomy”™. No sex predilection was reported for
XGAP*l, and in this review, there was no significant difference in the number of cases
reported between females (52.6%) and males (47.4%).
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Table 2 Introduction to 29 articles published in the medical literature from 1992 to 2019 involving 38 xanthogranulomatous appendicitis

patients

No. Preoperative Sl e Giant Plasma Eosinophils CD68 Foamy
Diagnosis Cells Cells Stain Histiocytes
1 Mass Right hemicolectomy NA NA NA NA NA
2 Perforated App Appendectomy (Interval) NA NA NA NA NA
3 Perforated App Right hemicolectomy Yes Yes NA Yes Yes
4 AAp Appendectomy Yes Yes Yes NA Yes
5 Neoplastic mass Limited colon resection Yes Yes Yes NA Yes
6 AAp Appendectomy Yes Yes NA NA Yes
7  AAp Appendectomy Yes NA NA NA Yes
8 AAp Appendectomy Yes Yes NA NA Yes
9 Chronic Ap or Appendectomy NA NA NA Yes Yes
mucocele
10 Mass Appendectomy (Interval) Yes Yes NA Yes NA
AAp Appendectomy (Interval) Yes Yes NA NA NA
11  AAp Appendectomy (Interval) Yes NA NA NA Yes
12 AAp Appendectomy (Interval) Yes Yes Yes NA Yes
13  AAp Appendectomy Yes Yes Yes Yes Yes
14 Mass Appendectomy NA NA NA Yes NA
15 Mass Right hemicolectomy Yes Yes NA NA Yes
16 AAp Appendectomy Yes NA NA Yes Yes
17  AAp Right hemicolectomy + ileostomy Yes Yes NA NA Yes
18 AAp Appendectomy Yes Yes NA NA NA
19  Mucocele Ileocecal resection NA NA NA NA Yes
20 AAp Appendectomy NA NA NA NA Yes
21  Mass Appendectomy (Interval) Yes Yes NA NA NA
22 Mass Right hemicolectomy + right nephrectomy + NA Yes NA NA Yes
oophorectomy
23 AAp Appendectomy (Interval) NA NA NA NA NA
24  Colitis of cecum Right hemicolectomy NA NA Yes NA NA
25 AAp Appendectomy (Interval) Yes NA NA NA NA
AAp Appendectomy (Interval) No NA NA NA NA
AAp Appendectomy (Interval) No NA NA NA NA
AAp Appendectomy (Interval) No NA NA NA NA
AAp Appendectomy (Interval) Yes NA NA NA NA
AAp Appendectomy (Interval) No NA NA NA NA
Subacute AAp. Appendectomy (Interval) No NA NA NA NA
Subacute AAp. Appendectomy (Interval) Yes NA NA NA NA
26  AAp Appendectomy NA Yes Yes Yes Yes
27  Mass Appendectomy (Interval) NA Yes NA NA Yes
28 AAp Appendectomy NA Yes NA NA Yes
Mass Appendectomy NA Yes NA NA Yes
29  Fistula Appendectomy NA NA NA NA NA
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Patients with XGA usually present with right lower abdominal quadrant pain,
fever, nausea, and vomiting. However, the clinical presentation of XGA is variable,
which seems to vary with the spread of the disease. While some authors suggested an
association of the xanthogranulomatous response with long-standing inflammation of
the appendix and formation of the appendiceal mass™, others have reported cases of
XGA with typical signs and symptoms of acute appendicitist™!. In this review, 22 of the
38 reported cases were diagnosed with acute appendicitis (57.9%), two of which were
found to be ruptured.

XGA showed a higher incidence in interval appendectomies®**l. Guo et al"!
reviewed the histopathology of all interval appendectomy specimens within a four-
year period, and compared them with a control group of patients who had acute
appendicitis and underwent routine acute appendectomy. The study revealed that
xanthogranulomatous inflammation is common in interval appendectomy specimens.
They represented 36% of the interval appendectomy cases in their series, but they did
not occur in the emergency appendectomy group.

Due to the destructive nature of the disease, XGA can occasionally present with a
mass lesion that can mimic locally advanced cancer, but it has a benign course and can
be cured surgically. Altay and colleagues reported uterine and right adrenal
involvement, presenting as a complicated pelvic abscess on radiological imaging™. In
this review, 13 of the 38 patients had a mass (34%), and two patients had a mucocele.
Eight patients required bowel resection ranging from limited ileocecal resection to
formal right hemicolectomy. Of the 38 patients, 30 underwent appendectomy, 16 of
which as an interval appendectomy.

The variable presentation of XGA requires the consideration of acute appendicitis, a
mucinous epithelial neoplasm, a non-mucinous epithelial neoplasm, and a range of
chronic infectious diseases. Atypical appendiceal pathologies ranging from neoplasms
to inflammatory conditions can mimic and even cause a superimposed acute
appendicitis, making them difficult to differentiate from typical inflammation.
Contrast-enhanced multidetector computed tomography is the gold standard and the
most cost-effective diagnostic test for appendicitis in non-pregnant adults with right
lower quadrant pain>***l. However, radiological findings are non-specific, and XGA
is usually found retrospectively on surgical pathology and has no unique features on
abdominopelvic contrast-enhanced computed tomography!..

CONCLUSION

In summary, xanthogranulomatous inflammation is an unusual, destructive, chronic
inflammatory process that involves various organs. While it rarely affects the
appendix vermiformis, it is associated with significant diagnostic and therapeutic
dilemmas due to its variable presentation. It is more often associated with interval
appendectomies, and a significant number of patients require bowel resection due to
the common presentation of a mass lesion. XGA is usually identified retrospectively
on pathological examination of the appendiceal specimen, and has no unique features
on imaging studies including contrast-enhanced computed tomography.
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Figure 1 Fibrous obliteration of appendix vermiformis (arrow head), acute and chronic inflammatory cell infiltration (arrow) within the
appendix wall and subserosal fatty tissue (HE x 10).

Figure 3 Macrophages showing positive staining for CD68 antibody.

(49

uiendenge WIGS | https://www.wjgnet.com 83 January 27,2021 | Volume13 | Issuel |



Akbulut S et al. Xanthogranulomatous inflammation of the appendix

Jaishideng®

ARTICLE HIGHLIGHTS

Research background

Xanthogranulomatous inflammation is characterized histologically by a collection of
lipid-laden macrophages admixed with lymphocytes, plasma cells, neutrophils, and
often multinucleated giant cells with or without cholesterol clefts

Research motivation

Although a limited number of case reports on xanthogranulomatous appendicitis
(XGA) have been published to date, no systematic literature analysis has been
conducted.

Research objectives

The main objective of this study was to review the articles published in the medical
literature on XGA. A secondary objective of this study was to present the medical
history of a female patient diagnosed with XGA.

Research methods

A systematic literature search was conducted on PubMed, Medline, Google Scholar,
and Google databases using the following keywords: Appendix vermiformis, acute
appendicitis, XGA, interval appendectomy, and appendectomy. The search included
articles published before May 2020, and the publication language was not restricted.

Research results

A total of 29 articles involving 38 patients with XGA, were retrospectively analyzed. A
total of 38 patients, 20 (52.6%) female and 18 (47.4%) male, aged from 3 to 78 years
were included in this study. Fifteen patients' WBC values were reported, and 13
(86.7%) of them had leukocytosis. Twenty-five patients were diagnosed with acute
appendicitis, ruptured appendicitis, or subacute appendicitis, and the remaining 13
patients underwent surgery for tumoral lesions of the ileocecal region. Twenty-two of
the patients underwent urgent or semi-urgent surgery, and the remaining 16 patients
underwent interval appendectomy.

Research conclusions

Xanthogranulomatous inflammation rarely affects the appendix vermiformis. It is
associated with significant diagnostic and therapeutic dilemmas due to its variable
presentation. It is often associated with interval appendectomies, and a significant
number of patients require bowel resection due to the common presentation of a
tumoral lesion.

Research perspectives

A review of the literature and our experience of appendiceal diseases suggest that
XGA is usually identified after histopathological examination of the appendectomy
specimen and XGA has no unique features in preoperative diagnostic studies.
Therefore, the most important factors regarding the preliminary diagnosis of XGA are
surgeon's experience, clinical suspicion and intraoperative findings.
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