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examinations of 30 patients with PMP, all female, in order 
to assess pathologically proven ovarian and appendiceal 
tumors.

The classic signs of PMP on CT include low-atten-
uation lesions or loculated ascites scattered throughout 
the peritoneal cavity and individual peritoneal or omental 

nodules. These implants often have a characteristic mass 
effect on the liver and spleen, producing a scalloped ap-
pearance, which is the most representative sign of PMP on 
CT(18–20). When there is a large volume of disease, thick, 
voluminous low-attenuation ascites, with or without septa 
and calcification, can be present(14,16,21), impeding the 

Figure 2. Mucinous ascites on 
the pelvis, paracolic gutters and 
bilateral subdiaphragmatic re-
cesses, with septations in the 
pelvis (arrowheads in A); large 
volume disease with central dis-
placement of the small bowel (B). A B

Figure 3. Mucinous ascites with 
high-attenuation elements form-
ing bulky deposits (arrows), in 
contrast with low-attenuation 
ascites (asterisk) in large vol-
ume disease (A); large volume 
disease characterized by low-
attenuation ascites sparing the 
mesentery and displacing the 
intestinal loops centrally (B).

A B

Figure 4. Follow-up CT scans of 
two different patients showing 
metastases to the lung (arrow in 
A) and to the left adrenal gland 
(arrow in B) .A B
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evaluation of the primary tumor, which is often masked by 
the copious amount of fluid in the peritoneal cavity. Our 
study corroborates those findings, showing that in most 
cases the primary tumor was not detected by the radiolo-
gists in the initial CT study.

The pattern of mucinous ascites distribution seen in 
the present study is in agreement to what has been de-
scribed previously(22–24), the volume of disease being 
greater on the surface of the liver and in the right sub-
phrenic space, reflecting the pathways of flow of intraperi-
toneal fluid. The mucus and the cells it contains follow 
the normal flow of peritoneal fluid and are “redistributed” 
within the peritoneal cavity to sites of fluid absorption 
through lymphatic lacunae and lymphoid aggregates. Con-
sequently, the tumor tends to spare mobile loops of the 
small bowel. Bulky accumulations can form as the mucus 
is absorbed, during which epithelial cells are “filtered out” 
and concentrated(7,8). In our patient sample, the main sign 
of recurrence seen on CT was peritoneal or omental nod-
ules, followed by visceral scalloping and low-attenuation 
ascites. As previously mentioned, there were also cases in 
which follow-up CT scans showed signs of adrenal metas-
tases and pulmonary metastases, both of which are rare 
findings(25).

The tumor grade is considered one of the most im-
portant prognostic factors in PMP(11,26). Typically, the 
selection of patients to undergo more aggressive surgical 
therapy takes this into account. It has also been shown that 
complete cytoreduction is associated with increased sur-
vival. In a study conducted at a large cancer center, Miner 
et al.(11) stated that it is very difficult to determine whether 
better survival rates are due to treatment, tumor biology, or 
patient screening, and that categorical statements regard-
ing the topic are therefore discouraged.

Similar to Smeenk et al.(27,28), we found that the low-
grade mucinous pattern was the most common histological 
subtype among primary appendiceal tumors. In addition, 
seven of our cases were described as likely primary ovarian 
tumors in the imaging examination but were confirmed as 
metastatic involvement in the pathological analysis, which 
is in agreement with the notion that most cases of ovar-
ian tumors in PMP represent metastases from appendiceal 
mucinous tumors(3,23,26,29).

The main limitations of our study are its retrospec-
tive nature and the fact that the images were obtained at 
different stages of the disease. PMP is a complex entity, 
with various forms of presentation, and its management 
therefore varies until the definitive diagnosis is made. In 
addition, we had no access to the patients or their clini-
cal histories. Furthermore, it was difficult to recognize the 
primary tumor in cases of large volume disease. Moreover, 
not all patients underwent surgical treatment at the same 
institution, which impeded the adequate evaluation of re-
currence.

In conclusion, we have reviewed the CT findings of 30 
women with PMP seen at a referral center for cancer, list-
ing the main imaging features and describing the predict-
able pattern of peritoneal flow distribution. In addition to 
the visceral scalloping that is specific to PMP, radiologists 
must also be aware of its other CT features, such as ascites 
and omental nodules. Furthermore, possible primary tu-
mors should be investigated, especially in small volume dis-
ease. In large volume disease, CT findings can overlap and 
are more nonspecific. There is a need for additional studies 
in order to improve the ability to predict surgical outcomes 
on the basis of preoperative imaging and to characterize 
the main findings of radiological recurrence.

REFERENCES

 1. Diop AD, Fontarensky M, Montoriol PF, et al. CT imaging of 
peritoneal carcinomatosis and its mimics. Diagn Interv Imaging. 
2014;95:861–72.

 2. van Ruth S, Acherman YIZ, van de Vijver MJ et al. Pseudomyxoma 
peritonei: a review of 62 cases. Eur J Surg Oncol. 2003;29:682–8.

 3. Carr NJ, Cecil TD, Mohamed F, et al. A consensus for classification 
and pathologic reporting of pseudomyxoma peritonei and associ-
ated appendiceal neoplasia: the results of the Peritoneal Surface 
Oncology Group International (PSOGI) modified Delphi process. 
Am J Surg Pathol. 2016;40:14–26.

 4. Suh DS, Song YJ, Kwon BS, et al. An unusual case of pseudomyxoma 
peritonei associated with synchronous primary mucinous tumors of 
the ovary and appendix: a case report. Oncol Lett. 2017;13:4813–7.

 5. Bevan KE, Mohamed F, Moran BJ. Pseudomyxoma peritonei. World 
J Gastrointest Oncol. 2010;2:44–50.

 6. Panarelli NC, Yantiss RK. Mucinous neoplasms of the appendix and 
peritoneum. Arch Pathol Lab Med. 2011;135:1261–8.

 7. Carr NJ, Bibeau F, Bradley RF. The histopathological classification, 
diagnosis and differential diagnosis of mucinous appendiceal neo-
plasms, appendiceal adenocarcinomas and pseudomyxoma perito-
nei. Histopathology. 2017;71:847–58.

 8. Mishin I, Ghidirim G, Gladun E, et al. Recurrent localized pseudo-
myxoma peritonei in the female pelvis. Viszeralmedizin. 2011;27: 
473–6.

Figure 5. Primary ovarian mucinous borderline tumor (arrow) in a patient with 
large volume disease.

5/6



Fonseca C et al. / Pseudomyxoma peritonei: a radiological review

6 Radiol Bras. 2019Ahead of Print

 9. Kozman MA, Fisher OM, Rebolledo BJ, et al. CA 19-9 to perito-
neal carcinomatosis index (PCI) ratio is prognostic in patients 
with epithelial appendiceal mucinous neoplasms and peritoneal 
dissemination undergoing cytoreduction surgery and intraperito-
neal chemotherapy: a retrospective cohort study. Eur J Surg Oncol. 
2017;43:2299–307.

10. Tiselius C, Kindler C, Shetye J, et al. Computed tomography follow-
up assessment of patients with low-grade appendiceal mucinous 
neoplasms: evaluation of risk for pseudomyxoma peritonei. Ann 
Surg Oncol. 2017;24:1778–82.

11. Miner TJ, Shia J, Jaques DP, et al. Long-term survival following 
treatment of pseudomyxoma peritonei: an analysis of surgical ther-
apy. Ann Surg. 2005;241:300–8.

12. Zhong Y, Deng M, Xu R, et al. Pseudomyxoma peritonei as an in-
tractable disease and its preoperative assessment to help improve 
prognosis after surgery: a review of the literature. Intractable Rare 
Dis Res. 2012;1:115–21.

13. Fairise A, Barbary C, Derelle AL, et al. Mucocèle appendiculaire et 
pseudomyxome péritonéal. J Radiol. 2008;89:751–62.

14. Sulkin TVC, O’Neill H, Amin AI, et al. CT in pseudomyxoma perito-
nei: a review of 17 cases. Clin Radiol. 2002;57:608–13.

15. Walensky RP, Venbrux AC, Prescott CA, et al. Pseudomyxoma peri-
tonei. AJR Am J Roentgenol. 1996;167:471–4.

16. Matsuoka Y, Masumoto T, Suzuki K, et al. Pseudomyxoma retro-
peritonei. Eur Radiol. 1999;9:457–9.

17. Li C, Kanthan R, Kanthan SC. Pseudomyxoma peritonei—a revisit: 
report of 2 cases and literature review. Word J Surg Oncol. 2006;4: 
60.

18. Penha D, Joao P, Paixao P, et al. Pseudomyxoma peritonei—what 
every radiologist should know. ECR 2013. [cited 2017 Oct 4]. 

Available from: https://posterng.netkey.at/esr/viewing/index.php? 
module=viewing_poster&task=&pi=115059.

19. Ebrahim ZI, Lockhat ZI, Ismail F. Pseudomyxoma peritonei (PMP) 
– a rare entity. Sa Journal of Radiology. 2011;15:79–81.

20. Sharma V, Bhatia A, Malik S, et al. Visceral scalloping on abdomi-
nal computed tomography due to abdominal tuberculosis. Ther Adv 
Infect Dis. 2017;4:3–9.

21. Matsuoka Y, Ohtomo K, Itai Y, et al. Pseudomyxoma peritonei 
with progressive calcifications: CT findings. Gastrointest Radiol. 
1992;17:16–8.

22. Pickhardt PJ, Levy AD, Rohrmann CA Jr, et al. Primary neoplasms 
of the appendix: radiologic spectrum of disease with pathologic cor-
relation. Radiographics. 2003;23:645– 62.

23. Levy AD, Shaw JC, Sobin LH. Secondary tumors and tumorlike le-
sions of the peritoneal cavity: imaging features with pathologic cor-
relation. Radiographics. 2009;29:347–73.

24. Yang DM, Jung DH, Kim H, et al. Retroperitoneal cystic masses: CT, 
clinical, and pathologic findings and literature review. Radiograph-
ics. 2004;24:1353–65.

25. Kitai T. Pulmonary metastasis from pseudomyxoma peritonei. Gas-
troenterol Res Pract. 2012;2012:690256.

26. Valasek MA, Pai RK. An update on the diagnosis, grading, and 
staging of appendiceal mucinous neoplasms. Adv Anat Pathol. 
2018;35:38–60.

27. Smeenk RM, Bruin SC, van Velthuysen ML, et al. Pseudomyxoma 
peritonei. Curr Probl Surg. 2008;45:527–75.

28. Smeenk RM, Verwaal VJ, Zoetmuldel FAN. Pseudomyxoma perito-
nei. Cancer Treat Rev. 2007;33:138–45.

29. Sherer DM, Abulafia O, Eliakim R. Pseudomyxoma peritonei: a re-
view of current literature. Gynecol Obstet Invest. 2001;51:73–80.

6/6


