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Bubbles in the belly- a case based
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Abstract

Background: Primary cystic neoplasms of the peritoneum are rare lesions and not commonly encountered in
practice. Many intra-abdominal processes may mimic cystic masses within the peritoneal cavity and pose a
diagnostic challenge to both the pathologist and radiologist. Clinical presentation is diverse and varied. These
lesions are usually benign. Hence complete surgical excision is the treatment of choice in most of the cases.

Methods: Study design: Descriptive Retrospective study.
Cystic peritoneal lesions were identified and studied from data over a period of 5 years in the Histopathology
Section at a tertiary care hospital in Pune, India. Mode of presentation, imaging findings in addition to gross and
histopathologic findings of these lesions were studied.

Results: Out of 50 peritoneal lesions studied over a period of 5 years, only 7 were identified to be cystic peritoneal
masses.
Of these two were found to be peritoneal cysts, two mesenteric cysts, one an infected mesenteric cyst and one
each a mucinous cystadenoma and lymphangioma.

Conclusions: Correct diagnosis rests in the hands of the pathologist and ensures that the patient receives
appropriate and timely management. Hence knowledge of the spectrum of these rare cystic peritoneal masses is
necessary to distinguish from other potential cystic abdominal mimicker masses and avoid a potential pitfall.

Keywords: Peritoneum, Mucinous cystadenoma, Intraperitoneal Lymphangioma, Peritoneal cyst, Mesenteric cyst,
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Introduction
Primary cystic neoplasms of the peritoneum are uncom-
mon lesions, rarely encountered in daily practice. (Liew
et al., 1994) Most of these lesions present with vague
complaints of abdominal pain and nausea. Less com-
monly they may present with bowel obstruction due to
external compression of the bowel. (Mackenzie et al.,
1993) Because of variable and non-specific clinical symp-
toms and signs, many of them are discovered either acci-
dentally during an abdominal radiological examination
performed for some other reason or during laparotomy
for the management of one of the complications.

(Mishra et al., 2018) There are many intra-abdominal
processes which may mimic cystic masses within the
peritoneal cavity. These include the various fluid collec-
tions such as abscesses, seroma, biloma, urinoma, or
lymphoceles. These are often recognized based on rele-
vant clinical history like recent surgery or trauma.
(Arraiza et al., 2015) Cystic peritoneal masses may be lo-
calized anywhere in the mesentery, from duodenum to
rectum, however, these are mostly found in the ileum
and right colon mesentery. (Huis et al., 2002) Complete
surgical excision of the cyst is usually the treatment of
choice, with no recurrence post excision. (Pithawa et al.,
2014) Hence knowledge of the spectrum of these rare
cystic peritoneal masses is necessary to distinguish from
other potential cystic abdominal mimicker masses and
avoid a potential pitfall. (6).

© The Author(s). 2021 Open Access This article is licensed under a Creative Commons Attribution 4.0 International License,
which permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give
appropriate credit to the original author(s) and the source, provide a link to the Creative Commons licence, and indicate if
changes were made. The images or other third party material in this article are included in the article's Creative Commons
licence, unless indicated otherwise in a credit line to the material. If material is not included in the article's Creative Commons
licence and your intended use is not permitted by statutory regulation or exceeds the permitted use, you will need to obtain
permission directly from the copyright holder. To view a copy of this licence, visit http://creativecommons.org/licenses/by/4.0/.

* Correspondence: athenssparta@gmail.com
Department of Pathology, Byramjee Jeejeebhoy Government Medical
College and Sassoon General Hospital, First floor, Station Road, Pune,
Maharashtra 411001, India

Surgical and Experimental
Pathology

Patil et al. Surgical and Experimental Pathology            (2021) 4:17 
https://doi.org/10.1186/s42047-021-00099-y

http://crossmark.crossref.org/dialog/?doi=10.1186/s42047-021-00099-y&domain=pdf
http://creativecommons.org/licenses/by/4.0/
mailto:athenssparta@gmail.com


Potential problems include misdiagnosis at imaging, as
well as confusion over organ of origin- mainly pancreas
and ovaries. A careful gross and histopathologic ap-
proach helps to overcome this.

Aims and objectives

1) To study the varied presentation of cystic peritoneal
masses.

2) To study the gross and histopathological findings of
cystic peritoneal masses.

Materials and methods
Study design: descriptive retrospective study
Cystic peritoneal lesions were identified and studied
from data over a period of 5 years, from 2016 to 2020 in
the Histopathology Section at a tertiary care hospital in
Pune, India.
Inclusion Criteria: All surgically excised cystic lesions

of the peritoneum were included in our study.
Exclusion criteria: Cystic neoplasms of the pancreas,

ovary and organs other than peritoneum were excluded.
Mode of presentation, imaging findings in addition to
gross and histopathologic findings of these lesions were
studied.

Results
Out of 50 peritoneal lesions studied over a period of 5
years, only 7 were identified to be cystic peritoneal
masses.
Of these two were found to be peritoneal cysts, two

mesenteric cysts, one an infected mesenteric cyst and
one each a mucinous cystadenoma and lymphangioma.
Cystic peritoneal masses were more commonly found

in female (5/7) and were more commonly seen in fe-
males of reproductive age group. Two lesions were seen
in the paediatric age.
Most lesions were associated with symptoms at pres-

entation in the form of either abdominal pain or

Table 1 summarising the histopathological diagnoses of the cystic neoplasms that were studied alongwith mode of presentation
and imaging findings

Serial
No.

AGE SEX PRESENTING COMPLAINTS GROSS FINDINGS HISTOPATHOLOGIC
DIAGNOSIS

1. Eight
years

Male Pain in abdomen, large well defined, thin-
walled cystic mass lesion with thin internal
enhancing septae.

17x14x10 cm tense globular cyst.
On cut section bilocular cyst with smooth inner
surface and brownish fluid.

Lymphangioma

2. Twenty
eight
years

Female Abdominal fullness, Large multicystic,
multiloculated intraperitoneal capsulated
lesion.

18x14x12 cm, encapsulated mass,
On cut section multicystic, multiloculated mucinous
fluid oozes out, no solid areas identified, cyst wall
smooth

Mucinous
Cystadenoma

3. Twenty
three
years

Female Incidentally found during Emergency
L.S.C.S.

9 cm dilated cystic structure, on cut section
unilocular and serous fluid oozing out

Peritoneal Cyst

4. Fifteen
years

Female Abdominal pain for 7–8 days, minimal free
fluid in pelvis 200 cc of pus collected

20x7x2 cm flap like structure, reddish brownish Infected Mesenteric
Cyst

5. Four
years

Female Abdominal distension CT s/o Mesenteric
cyst versus Ovarian cyst

16x14x6 cm multicystic multiloculated mass, on cut
section yellowish serous fluid oozes out, thin-walled
no solid areas identified

Mesenteric cyst

6. Sixty
five
years

Male Pain in abdomen since a week,
USG??Mesenteric cyst

1 cm in diameter, unilocular cystic mass, already cut
opened, thin walls, no solid areas identified

Mesenteric cyst

7. Thirty
five
years

Female Incidentally found during Emergency
L.S.C.S.

14 cm in diameter, cyst, on cut section unilocular
serous fluid oozes out

Peritoneal Cyst

Fig. 1 Computed tomographic image scan of the case above
revealed a large well defined multiloculated thin-walled cystic lesion
with thin incomplete enhancing septae intraperitoneally 16.3 ×
10.8 × 17.2 cm (black arrow)
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abdominal fullness while two were discovered inciden-
tally at surgery.
On gross examination 5 out of 7 lesions were larger

than 10 cm in diameter while only one was 1 cm in
diameter.
Most of the lesions were excised and received intact.
Peritoneal cysts tended to be intact on cut opening

while mesenteric cysts, mucinous cystadenoma and
lymphangiomas tended to be multicystic
multiloculated.
All the lesions had smooth inner surfaces without any

solid areas or papillary excrescence signifying that they
were all benign in nature.
Of the 7 lesions identified only 1 required immunohis-

tochemistry for confirmation of diagnosis.

Immunohistochemistry was resorted to in only one
case, panel used was CD34 and Calretinin (Table 1 and
Figs. 1, 2, 3, 4, 5, 6, 7, 8, 9 and 10).

Discussion
Cystic peritoneal masses have been classified based on
their lining on histology into four categories—endothe-
lial, epithelial, mesothelial, and others (germ cell tu-
mours, sex cord gonadal stromal tumours, cystic
mesenchymal tumours, fibrous wall tumours, and infec-
tious cystic peritoneal lesions). (8).
They arise from the mesothelial lining of the

peritoneum.

Fig. 2 Showing external (left) and cut surface(right) gross photographs of a 17x10x4 cm encapsulated tense bosselated cystic lesion with smooth
inner walls and mucinous fluid, which on histopathology was found to be a Mucinous Cystadenoma (black arrow showing the thin
internal septations)

Fig. 3 Showing Hematoxylin and Eosin (magnification 400x)
photomicrographs of a Mucinous Cystadenoma showing a cyst wall
with lining epithelium composed of benign looking goblet cells (red
arrow) with collagenised stroma

Fig. 4 Showing Hematoxylin and Eosin (magnification 400x)
photomicrographs of a Mucinous Cystadenoma showing a cyst wall
with lining epithelium composed of benign looking goblet cells (red
arrow) with collagenised stroma
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Peritoneal inclusion cysts are the most common
among cystic peritoneal neoplasms. They were seen in
five of our cases.
These are usually discovered incidentally and are

solitary unilocular, thinned walled and contain serous
fluid. Two of our cases were asymptomatic at presen-
tation and the cysts were discovered incidentally in
both patients who had undergone a lower segment
Caesarean section. The remaining cases complained of
either abdominal distension or abdominal pain. Five
of the six cases were reproductive age females while
one was an elderly male. Most of the cysts were large
on gross examination measuring more than10 cm in

size. Histologically these are lined by simple flattened
epithelium resting on a fibrocollagenous stroma.
(Sudiono et al., 2016) We had a case on infected
mesenteric cyst present to us. This complication is
commonly encountered in reproductive age women.
In our histologically there was focal to dense inflam-
matory infiltrate along with giant cell reaction. In
doubtful cases IHC can be resorted to. The lining
cells are positive for calretinin, WT1 and D2–40, and
negative for Pax8 and Ber-Ep4.
Lymphangiomas are congenital benign vascular le-

sions resulting from developmental failure of the
lymphatic system. They occur more commonly in

Fig. 5 Showing H and E stained (magnification 400x)
photomicrograph of a cyst wall lined by flattened epithelial cells
(black arrow) resting on fibrocollagenous stroma which is consistent
with a diagnosis of Mesenteric Cyst

Fig. 6 Showing H and E stained LP (magnification 100x) and HP
(magnification 400x) photomicrographs of a cyst wall lined by
flattened epithelium (red arrow), congested blood vessels and focal
dense infiltration by lymphocytes consistent with a diagnosis of
Infected Peritoneal Inclusion Cyst

Fig. 7 Showing H and E stained LP (magnification 100x) and HP
(magnification 400x) photomicrographs of a cyst wall lined by
flattened epithelium (red arrow), congested blood vessels and focal
dense infiltration by lymphocytes consistent with a diagnosis of
Infected Peritoneal Inclusion Cyst

Fig. 8 H and E stained LP (magnification 100x) and HP
(magnification 400x) photomicrographs showing dilated lymphatic
channels (red arrow) alongwith lymphoid aggregates (black arrow)
which are consistent with a diagnosis of Lymphangioma
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children though adult clinical presentation is not un-
common (Levy et al. 2004). The pathogenesis is
vague but may represent embryologic remnants of
lymphatic tissues with aberrant or obstructed out-
flow or arise from lymph sacs sequestered during de-
velopment (Park et al. 1999). From a study of 14
patients (Goh et al. 2005) hypothesized that en-
dogenous estrogens might play a role in the enlarge-
ment or growth of lymphangiomas, thereby
explaining the female preponderance of

intraabdominal lymphangiomas in adults. Lymphan-
giomatosis is a rare disease with multifocal sites of
lymphatic proliferation that typically presents during
childhood and may involve multiple parenchymal or-
gans including the lung, liver, spleen, bone, and skin.
Histologically, lymphangiomas are thin-walled cystic
masses with a smooth grey, pink, tan, or yellow ex-
ternal surface. On cut section, they may contain
large macroscopic interconnecting cysts (often re-
ferred to as cystic hygroma or cystic lymphangioma
or microscopic cysts (cavernous lymphangioma)
(Sarno et al. 1984). The cysts may contain chylous,
serous, haemorrhagic, or mixed fluid (Ros et al.
1987). The dilated lymphatic spaces are lined with
endothelial cells resembling the cells that line nor-
mal lymphatics. The supporting stroma, about 70%
of lymphangiomas occur in the head and neck; 20%
in axillary regions; and the remaining 5% are in the
mesentery, retroperitoneum, abdominal viscera, lung,
and mediastinum (Sarno et al. 1984). Abdominal
lymphangiomas occur most commonly in the mesen-
tery, followed by the omentum, mesocolon, and ret-
roperitoneum (Levy et al. 2004). We had one case of
intraperitoneal lymphangioma reported. The patient
was an 8-year-old male who complained on abdom-
inal pain. Imaging showed a large well defined, thin-
walled cystic mass lesion with thin internal enhan-
cing septae. An intact 17x14x10 cm tense globular
cyst was received for histopathological examination.
On cut section the cyst was bilocular with smooth
inner surface and brownish fluid. Microscopy showed
dilated lymphatic channels alongwith lymphoid ag-
gregates. Immunohistochemistry was resorted to and
showded CD 34 positivity and calretinin negative.
This confirmed the diagnosis of Lymphangioma.
Histologically lymphangiomas are characterised by

large lymphatic channels in loose connective tissue
stroma, focally disorganized smooth muscle in wall
of larger channels and peripheral lymphoid
aggregates.
Immunohistochemically these are positive for CD 31,

CD 34, Desmin and negative for Calretinin, WT- 1 and
Cytokeratinin 5/6 (Nagata et al., 2014).
Primary retroperitoneal and intraperitoneal cystade-

nomas are the rarest, even though they are common
in the ovaries Their histogenesis is uncertain and sev-
eral theories have been proposed, with most authors
suggesting that they develop through mucinous meta-
plasia in a pre-existing mesothelium-lined cyst. (Singh
et al., 2015) These can be commonly confused for
ovarian mucinous cystadenomas. We had one case of
intraperitoneal mucinous cystadenoma in a 28-year-
old female. She complained of epigastric pain for 2
months. Classically the pain increased on sitting and

Fig. 9 H and E stained LP (magnification 100x) and HP
(magnification 400x) photomicrographs showing dilated lymphatic
channels (red arrow) alongwith lymphoid aggregates (black arrow)
which are consistent with a diagnosis of Lymphangioma

Fig. 10 Showing HP (magnification 400x) photomicrographs of
CASE NO 1-Calretinin Negative (left). This was consistent with a
diagnosis of Lymphagioma
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was relieved on lying down. No history of trauma was
elicited.
She had a history of pancreatic cyst about 7 years

ago for which a cystogastrostomy was done. Imaging
was suggestive of either mesenteric cyst or lymphan-
gioma as possible differentials. We had received a an
intact 18x14x12 cm, encapsulated mass, which on cut
section was multicystic and multiloculated. Mucinous
fluid oozes out on cut section and no solid areas
were identified. Histopathology showed a Mucinous
Cystadenoma showing a cyst wall with lining epithe-
lium composed of benign looking goblet cells with
collagenised stroma.
Intraperitoneal mucinous cystadenomas exhibit be-

nign behaviour and surgical excision is usually cura-
tive. Grossly these are well encapsulated, bosselated
and multiloculated. On cut opening they show mucin-
ous material. Histologically these are lined by goblet
cells in a picket fence pattern that rest on a fibrocol-
lagenised stroma. Sometimes focal atypia may be
noted and there may be evidence of ovarian stroma
in all. Our case did not exhibit cytologic atypia.
Immunohistochemically there is positivity for Carci-
noembryonic Antigen, Epithelial Membrane Antigen
and ck 7+/ck 20 -.
On follow up visits none of our cases reported any

recurrence.

Take home message
Cystic peritoneal masses are exceedingly rare and are
commonly confused for ovarian neoplasms, pancreatic
neoplasms, etc. both clinically and radiologically. Clin-
ically they may be discovered incidentally at surgery
or may present rarely as acute abdomen. Many of
these lesions are commonly encountered in woman of
reproductive age groups and are seen to commonly
arise in relation to the pelvis and hence commonly
confused with ovarian neoplasms. They can be con-
fused with pancreatic neoplasms as well. These could
serve as a potential pitfall and be misdiagnosed both
during imaging and clinically. Most of the cystic peri-
toneal masses are clinically benign and do not recur
post-surgical excision.
Under such situations the final diagnosis rests on the

histopathological analysis.
IHC should be resorted to in doubtful cases.
Hence it is essential that pathologists familiarise them-

selves with the classification and potential differential
diagnoses of cystic peritoneal masses to guide appropri-
ate clinical care.
This would also save the patients from undergoing

additional investigations and ‘cancer scare’ particularly
in relation to pancreatic and ovarian neoplasms that
tend to be more aggressive in behavior.

Conclusion
Cystic Peritoneal Masses are uncommon neoplasms and
can easily be misdiagnosed both clinically and during
imaging. The correct diagnoses rests in the hands of the
surgical pathologist. These are mostly benign neoplasms
and complete surgical excision is curative. Hence it is es-
sential that they are diagnosed correctly for appropriate
management.
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