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PICTORIAL ESSAY

Peritoneal Carcinomatosis and Its Mimics: Review of CT
Findings for Differential Diagnosis
Joon Ho Cho and Seung Soo Kim
Peritoneal carcinomatosis (PC) indicates the metastasis of a malignant neoplasm to the peritoneal surface.
PC can be incidentally detected before discovery of the primary malignancy during an imaging study. There
are other conditions that can mimic PC, such as pseudomyxoma peritonei, peritoneal lymphomatosis, peritoneal malignant mesothelioma, leiomyomatosis peritonealis disseminata, and tuberculous peritonitis. These
diseases may appear similar on computed tomography (CT), but there are some clues for the differential
diagnosis. This article will describe the CT findings of PC and its mimics for the differential diagnosis.
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Introduction
Peritoneal carcinomatosis (PC) is a well-known condition that indicates the presence of metastatic malignant
tumor cells in the peritoneal cavity, which harbors a poor
prognosis in patients with malignant neoplasms [1, 2].
Various malignancies, including those of the stomach,
ovary, small bowel, appendix, pancreatico-biliary tracts,
and breast, metastasize to the peritoneal surface [2, 3].
In addition to PC, a variety of tumorous or inflammatory conditions can occur in the peritoneal cavity [3, 4].
Patients with peritoneal spread of malignancy have only
palliative treatment options, but patients with other conditions require either no treatment or different treatment
strategies [2, 5, 6]. Therefore, for patient management, it
is clinically important to discriminate PC from other con-

ditions. Computed tomography (CT) is a relatively inexpensive and easily accessible modality commonly used
to evaluate abdominal disorders. Furthermore, CT can
reveal previously undetected PC, but radiologists must
exercise caution because other disease entities can mimic
PC on CT [3] Thus, the purpose of this essay is to assist
in the differentiation of PC from its mimics through CT
findings.
CT findings and frequent seeding sites of
peritoneal carcinomatosis
The typical CT findings of PC are multifocal discrete nodules
to infiltrative masses in the peritoneal cavity, omental
haziness, ascites, and peritoneal thickening, nodularity,
and enhancement (Figure 1) [3]. Intraperitoneal seeding

Figure 1: A 40-year-old man with advanced gastric cancer and peritoneal carcinomatosis. Axial portal venous phase
CT images revealed multifocal discrete nodules (arrowheads) in the peritoneal cavity, peritoneal enhancement and
thickening (arrow), ascites, and omental haziness (open arrow). Note the metastatic lymphadenopathy around the
stomach (open arrowheads).
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depends on the flow of the peritoneal fluid and is determined by the ligaments and the mesentery attached to
the peritoneum (Figure 2). The frequent locations where
peritoneal seeding occurs are as follows: peritoneal reflexion of the pelvis (Figure 3A), lower small bowel mesentery
(Figure 3B), sigmoid mesocolon (Figure 3C), right
paracolic gutter (Figure 3D), and right subphrenic space
(Figure 3E) [3]. The omentum, which absorbs the perito-
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neal fluid, contains numerous macrophages and lymphocytes, thus malignant tumor cells frequently settle in the
omentum (Figure 3F) [3, 7]. The ovary is another common
seeding site in PC, and a metastatic lesion at the ovary is
called a Krukenberg tumor. When solid, bilateral, ovarian masses containing intratumoral cystic component are
detected on CT, Krukenberg tumor should be considered,
even if no primary malignancy is observed (Figure 4) [8].
CT findings in conditions which mimic
peritoneal carcinomatosis
Pseudomyxoma peritonei

Pseudomyxoma peritonei (PP) is a clinical or radiological
term, not a pathological term, and refers to a state in which
a large amount of thick mucinous material is spread to the
peritoneal cavity [3]. PP frequently arises from appendiceal mucinous neoplasms in men and ovarian mucinous
tumors in women, and the fluid may or may not contain
malignant cells according to the primary lesion [3, 9]. On
the CT image, mucin within the peritoneal cavity usually
presents as low attenuated fluid with some soft tissue
attenuation and omental haziness (Figure 5) [10]. Scalloping of the visceral surfaces of intraperitoneal organs,
which indicates extrinsic pressure from the mucinous
implants, is a typical CT finding in PP (Figure 5B) [11].
Peritoneal lymphomatosis

Figure 2: Coronal drawing of the peritoneal cavity illustrating the flow of peritoneal fluid (arrows) and frequent locations for peritoneal seeding (closed stars).
L liver, LS lesser sac, S spleen, TC transverse mesocolon, PCL phrenicocolic ligament, AC ascending colon,
DC descending colon, SM small bowel mesentery, SC
sigmoid mesocolon, R rectum.

Most peritoneal lymphomatoses (PL) are non-Hodgkin
lymphomas. Although primary lymphomas can develop
on the peritoneal surface as a primary process, almost
all PLs are secondary to a pre-existing lymphoma [3]. The
CT findings observed in PL are similar to those of PC: diffusely thickened peritoneum, ascites, omental haziness,
and multifocal nodules or masses in the peritoneal cavity
[12, 13]. However, the presence of coexisting splenomegaly and extensive lymphadenopathy are imaging features
that suggest PL over PC (Figure 6) [3].

Figure 3: Common seeding sites in peritoneal carcinomatosis. (A–E) Axial portal venous phase CT images show the
frequent locations for peritoneal seeding (arrows): peritoneal reflexion (A), lower small bowel mesentery (B), sigmoid
mesocolon (C), right paracolic gutter (D), right subphrenic space (E), and greater omentum (F).

Cho and Kim: Peritoneal Carcinomatosis and Its Mimics

Art. 8, page 3 of 6

Figure 4: A 40-year-old woman with incidentally detected bilateral ovarian masses. (A) Coronal reformatted contrastenhanced CT image demonstrated the heterogeneous enhancing masses (arrows) in the bilateral ovaries. Note the
small cystic component (open arrowhead) within the ovarian mass. (B, C) There was no evidence of ascites, peritoneal
thickening, abnormal lymph nodes, or a malignant tumor within an intra-abdominal solid organ or the gastrointestinal tract on the CT image. (D) Gastric adenocarcinoma with signet ring cell component was confirmed by endoscopy.
(E) After surgical resection, the masses were diagnosed as Krukenberg tumors. Other peritoneal seeding lesions were
detected in the surgical field.

Figure 5: A 66-year-old woman with pseudomyxoma peritonei caused by appendiceal mucinous carcinoma. (A, B)
Axial portal venous phase CT images showed fluid collection (arrows) with septa in the peritoneal cavity. Note scalloping of the liver surface (arrowhead) which implied extrinsic pressure by fluid in the perihepatic space. (C) Omental
haziness (open arrows) was also detected.

Figure 6: A 60-year-old woman with mantle cell lymphoma. (A, B) Axial portal venous phase CT images revealed omental haziness (open arrow) and ascites (arrowhead). Confluent and bulky lymphadenopathy (arrows) was located on
both sides of the mesenteric vessels, representing the ‘sandwich sign’. (C) The size of the spleen (open arrowhead)
was increased.
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Peritoneal malignant mesothelioma

Peritoneal malignant mesothelioma (PMM) is an uncommon neoplasm that originates from the mesothelial or
mesenchymal cells of the pleura, pericardium, and peritoneum [4]. The majority of malignant mesotheliomas
arise from the pleura, but 6%–10% originate from the
peritoneum [14]. It is difficult to distinguish PC from
PMM by abdominal imaging findings alone. However, a
history of asbestos exposure or the presence of pleural
plaques could be helpful for differentiating PMM from
PC (Figure 7) [15, 16].
Leiomyomatosis peritonealis disseminata

Leiomyomatosis peritonealis disseminata (LPD) is a rare
benign disorder that is understood as nodules of smooth
muscle throughout the peritoneal cavity, and it may be
correlated with pregnancy or the use of oral contraceptives [17]. It is usually found incidentally on an imaging
study of fertile women [4]. At CT images, LPD reveal
well-circumscribed solid masses with smooth contour
and delayed enhancement in the peritoneal cavity, without evidence of omental haziness and ascites (Figure 8)
[6]. The aforementioned imaging features, prior history
of cesarean delivery or hysterectomy, and the presence
of a uterine leiomyoma are the clues for diagnosing LPD
[4]. The leiomyomas in most patients with LPD regress
either spontaneously or after the withdrawal of ovarian
hormones [4].
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Tuberculous peritonitis

Tuberculosis can involve the peritoneum and can spread
to the peritoneal cavity in several ways, including systemic
infection, direct extension from the hallow viscus to the
peritoneum, or lymphatic spread [18]. When this happens
tuberculous peritonitis (TP) is diagnosed. The CT findings
of TP, such as soft tissue masses or nodules in the peritoneal cavity, retroperitoneal lymphadenopathy with central
low attenuation, ascites, and infiltration to the omentum,
can mimic the CT findings of PC (Figure 9) [3]. Although
hepatic or splenic microabscesses, splenic or lymph node
calcifications, and splenomegaly are CT features suggesting
TP rather than PC, it is difficult to differentiate TP from PC
in daily practice [19]. Further evaluations, such as paracentesis or laparoscopic biopsy, may be needed for the correct
diagnosis if there is no pronounced primary malignancy.
Conclusion
Although PP, PL, PMM, and LPD can mimic PC on CT
imaging studies, they can be distinguished from PC by
the following findings: scalloping of the visceral surfaces
of the intraperitoneal organs, coexisting extensive
lymphadenopathy, discovering history of asbestos exposure or the presence of pleural plaques, and history of
cesarean delivery, hysterectomy, or uterine leiomyoma.
However, the precise distinction between PC and TP on
CT images remains a challenge. Differentiating between
PC and other similarly-appearing diseases is paramount

Figure 7: An 80-year-old woman with peritoneal malignant mesothelioma who had a history of asbestos exposure for more than 20 years. (A, B) Axial portal venous phase abdominal CT images showed multiple nodules
(arrowhead), peritoneal thickening (arrow), ascites, and omental haziness (open arrow), findings that mimicked
peritoneal carcinomatosis. (C) Chest radiograph demonstrated pleural opacities (open arrowheads) in the bilateral
hemithorax. (D) An axial unenhanced chest CT image demonstrated multiple calcified plaques (open arrowheads)
in both pleura.

Figure 8: A 39-year-old woman whose surgical history included hysterectomy for uterine leiomyoma. Axial portal
venous phase CT images showed multiple, well-circumscribed, solid masses (arrows) with mild-to-moderate enhancement in the peritoneal cavity. There were no abnormal lymph nodes, ascites, or omental haziness in the abdomen.
The patient was diagnosed with leiomyomatosis peritonealis disseminata through percutaneous core needle biopsy
under ultrasonography guidance.
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Figure 9: A 74-year-old woman with tuberculous peritonitis. Axial portal venous phase CT images showed multiple
nodules (arrowheads), diffuse peritoneal thickening (arrow), ascites, and omental haziness (open arrow), findings that
mimicked peritoneal carcinomatosis.
for patient management, therefore radiologists must be
aware of their distinguishing imaging features.
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LPD = Leiomyomatosis peritonealis disseminata
PC = Peritoneal carcinomatosis
PL = Peritoneal lymphomatosis
PMM = Peritoneal malignant mesothelioma
PP = Pseudomyxoma peritonei
TP = Tuberculous peritonitis
Ethics and Consent
All procedures performed in studies involving human participants were in accordance with the ethical standards
of the institutional and/or national research committee
and with the 1964 Helsinki Declaration and its later
amendments or comparable ethical standards. This article
does not contain any studies with animals performed by
any of the authors.
Statement of informed consent was not applicable
because the manuscript does not contain any patient data.
Funding Information
This work was supported by the Soonchunhyang University
Research Fund and the National Research Foundation of
Korea (NRF) grant funded by the Korea government (MSIT)
(No. 2018R1C1B5085419).

4.

5.

6.

7.

8.

9.

Competing Interests
The authors have no competing interests to declare.
References
1. Tamsma JT, Keizer HJ, Meinders AE. Pathogenesis
of malignant ascites: Starling’s law of capillary hemodynamics revisited. Ann Oncol. 2001; 12(10): 1353–7.
DOI: https://doi.org/10.1023/A:101250490
4713
2. Coccolini F, Gheza F, Lotti M, et al. Peritoneal carcinomatosis. World Journal of Gastroenterology. 2013;
19(41): 6979. DOI: https://doi.org/10.3748/wjg.
v19.i41.6979
3. Levy AD, Shaw JC, Sobin LH. Secondary tumors
and tumorlike lesions of the peritoneal cavity:
imaging features with pathologic correlation.

10.

11.

12.

13.

Radiographics. 2009; 29(2): 347–73. DOI: https://
doi.org/10.1148/rg.292085189
Levy AD, Arnaiz J, Shaw JC, Sobin LH. From the
archives of the AFIP: Primary peritoneal tumors:
Imaging features with pathologic correlation.
Radiographics. 2008; 28(2): 583–607; quiz 21–2.
DOI: https://doi.org/10.1148/rg.282075175
Sanai F, Bzeizi K. Systematic review: Tuberculous
peritonitis–presenting features, diagnostic strategies and treatment. Alimentary Pharmacology &
Therapeutics. 2005; 22(8): 685–700. DOI: https://
doi.org/10.1111/j.1365-2036.2005.02645.x
Papadatos D, Taourel P, Bret PM. CT of leiomyomatosis peritonealis disseminata mimicking peritoneal carcinomatosis. AJR Am J Roentgenol. 1996;
167(2): 475–6. DOI: https://doi.org/10.2214/
ajr.167.2.8686629
Liebermann-Meffert D, White H, Vaubel E.
The greater omentum: Anatomy, physiology,
pathology, surgery with an historical survey.
Heidelberg: Springer; 1983. DOI: https://doi.
org/10.1007/978-3-662-02374-7
Kim SH, Kim WH, Park KJ, Lee JK, Kim JS. CT and
MR findings of Krukenberg tumors: comparison with
primary ovarian tumors. Journal of Computer Assisted
Tomography. 1996; 20(3): 393–8. DOI: https://doi.
org/10.1097/00004728-199605000-00013
Pai RK, Longacre TA. Pseudomyxoma peritonei
syndrome: Classification of appendiceal mucinous
tumours. Cancer Treat Res. 2007; 134: 71–107. DOI:
https://doi.org/10.1007/978-0-387-48993-3_5
Sulkin TV, O’Neill H, Amin AI, Moran B. CT in
pseudomyxoma peritonei: A review of 17 cases.
Clin Radiol. 2002; 57(7): 608–13. DOI: https://doi.
org/10.1053/crad.2002.0942
Seshul MB, Coulam CM. Pseudomyxoma peritonei:
Computed tomography and sonography. Am J
Roentgenol. 1981; 136(4): 803–6. DOI: https://doi.
org/10.2214/ajr.136.4.803
Kim Y, Cho O, Song S, Lee H, Rhim H, Koh B. Peritoneal lymphomatosis: CT findings. Abdom Imaging.
1998; 23(1): 87–90. DOI: https://doi.org/10.1007/
s002619900292
Karaosmanoglu D, Karcaaltincaba M, Oguz
B, Akata D, Özmen M, Akhan O. CT findings of

Art. 8, page 6 of 6

Cho and Kim: Peritoneal Carcinomatosis and Its Mimics

lymphoma with peritoneal, omental and mesenteric
involvement: Peritoneal lymphomatosis. European
Journal of Radiology. 2009; 71(2): 313–7. DOI:
https://doi.org/10.1016/j.ejrad.2008.04.012
14. Attanoos RL, Gibbs AR. Pathology of
malignant
mesothelioma.
Histopathology. 1997; 30(5): 403–18. DOI: https://doi.
org/10.1046/j.1365-2559.1997.5460776.x
15. Guest PJ, Reznek RH, Selleslag D, Geraghty R,
Slevin M. Peritoneal mesothelioma: The role of
computed tomography in diagnosis and follow up.
Clin Radiol. 1992; 45(2): 79–84. DOI: https://doi.
org/10.1016/S0009-9260(05)80059-5
16. Puvaneswary M, Chen S, Proietto T. Peritoneal
mesothelioma: CT and MRI findings. Australas

Radiol. 2002; 46(1): 91–6. DOI: https://doi.
org/10.1046/j.1440-1673.2001.01002.x
17. Deering S, Miller B, Kopelman JN, Reed M. Recurrent leiomyomatosis peritonealis disseminata exacerbated by in vitro fertilization. Am J Obstet Gynecol.
2000; 182(3): 725–6. DOI: https://doi.org/10.1067/
mob.2000.101978
18. Haddad FS, Ghossain A, Sawaya E, Nelson AR.
Abdominal tuberculosis. Dis Colon Rectum. 1987;
30(9): 724–35. DOI: https://doi.org/10.1007/
BF02561699
19. Ha HK, Jung JI, Lee MS, et al. CT differentiation of
tuberculous peritonitis and peritoneal carcinomatosis. Am J Roentgenol. 1996; 167(3): 743–8. DOI:
https://doi.org/10.2214/ajr.167.3.8751693

How to cite this article: Cho JH, Kim SS. Peritoneal Carcinomatosis and Its Mimics: Review of CT Findings for Differential
Diagnosis. Journal of the Belgian Society of Radiology. 2020; 104(1): 8, 1–6. DOI: https://doi.org/10.5334/jbsr.1940
Submitted: 06 September 2019

Accepted: 25 December 2019

Published: 30 January 2020

Copyright: © 2020 The Author(s). This is an open-access article distributed under the terms of the Creative Commons
Attribution 4.0 International License (CC-BY 4.0), which permits unrestricted use, distribution, and reproduction in any medium,
provided the original author and source are credited. See http://creativecommons.org/licenses/by/4.0/.

Journal of the Belgian Society of Radiology is a peer-reviewed open access journal
published by Ubiquity Press.

OPEN ACCESS

