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a b s t r a c t

Multiple myeloma (MM) is a plasma cell neoplasia and accounts 10% of the hemopoietic malignancies
with mean age of 55 years and 5% of these disorders have extramedullary (EM) disease named as
plasmacytomas (Pm). Pm is a solitary tumor of plasma cells and may be primary as solitary masses
without bone marrow (BM) involvement or may accompany MM 1e4. Upper respiratory tract is most
common site for EM involvement (80e90%). All the body sites including gastrointestinal tract (about
10%), genitourinary tract, reticuloendothelial system, thyroid, lungs, skin, and testicles can also be
involved 4,5. First case with pancreatic Pm has been reported by Hefferman in 1947.6 Here pancreatic Pm
has been reviewed; clinical, diagnostic prognostic and therapeutic approaches have been discussed.

© 2019 Turkish Society of Medical Oncology. Production and hosting by Elsevier B.V. This is an open
access article under the CC BY-NC-ND license (http://creativecommons.org/licenses/by-nc-nd/4.0/).
1. Incidence

Pancreatic involvement is usually the result of a secondary
involvement in cases with MM.7 Relatively limited numbers of
pancreatic Pm have been reported. In autopsy studies 2.3% inci-
dence has been reported.7,8 Primary pancreatic Pm is seen less than
0.1% of all pancreatic tumors.6,9,10

2. Age-sex

Mean age is 55 similar to MM and in a study covering 63 cases
mean age has been found as 58.5.10,11 Pancreatic Pms are usually
seen in relatively older patients but have been reported in patients
as young as 32 years of age.12,13 There is male predominance as high
as 3e5 fold as in other Pms.5,14 Most commonly focal involvement
has been reported but diffuse infiltration may be seen.2e4,15,16

3. Clinical presentation

Pancreatic Pm may accompany underlying MM, may precede
the diagnosis of MM or may be the recurrence sign of MM. Patients
with pancreatic Pm commonly present with obstructive jaundice.
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The most commonly involved site of presentation is the head of
pancreas. For this reason the most common clinical finding is
obstructive jaundice and abdominal pain1e5,7,17e22. First presenta-
tion has been found as jaundice in 70% of the cases in a large re-
view.11 Other symptoms are weight loss, asthenia, and anorexia.5

Left-sided portal hypertension (left-sided, sinistral, segmental
portal hypertension (LSPH) with bleeding in the upper gastroin-
testinal tract has been reported in a case.23 Severe upper gastro-
intestinal bleeding including life-threatening variceal bleedingmay
be the first sign.21,24 Diffuse enlargement or a mass in the tail of the
pancreas have also been reported16,25,26 and cases involving the
body of the pancreas have been reported.1,5,13 Abdominal vessel
involvement has been reported from autopsy findings.13,27e29

In some cases pancreatic Pm may accompany to other sites of
Pms. A case of concurrent gastric and pancreatic Pm has been re-
ported in a case.30 Clinical presentation mimicking acute pancrea-
titis has been reported in a 71 year old patient.11 Jejunal
involvement in addition to pancreas has been reported in an
another case.26 In one case pancreatic Pm has been reported 5 years
after maxillary Pm as second focus.13
4. Radiological findings

Radiological findings are not specific. In cases with focal
involvement the solid mass may be homogeneous, heterogeneous
or multilobulated with variable enhancement.1,31
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Ultrasonographically most of the lesions have been reported as
hypoechoic focal masses with low-level echoes.7,8,21,32

At computerized tomography (CT), lesions have been defined as
well-defined, lobulated, homogeneous soft-tissue masses and are
usually hypo-attenuating compared to normal pancreatic tissue.
The most typical finding of pancreatic plasmacytoma on CT has
been reported as the presence of a focal multilobulated mass with
homogeneous contrast enhancement.1,7,8,16,17,19 Diffuse infiltration
of the pancreas has been described in only a few cases.16,33

At MRI lesions are hypointense on T1-weighted images and
hyperintense on T2-weighted images, compared to normal
pancreatic tissue.34 MR cholangio-pancreatography is very sensi-
tive method for the detection of pancreatic Pm as in other biliary
and pancreatic ductal obstructive lesions.7,8,20,26,30

In cases with diffuse presentation there is diffuse volumetric
enlargement of the pancreas with lobulated contours and pre-
dominantly homogenous uptake in the portal phase.16,35

In recent times, the use of F18 PET/CT has been recommended in
patients with MM and also for Pm. This technology provides
morphologic evaluation by CT and metabolic tumor activity by PET
and also predictive for response. Moderate to intense 18F-FDG
uptake is seen as in other plasma cell neoplasias.1,17,36,37

The radiological differentiation of pancreatic Pm from other
pancreatic tumors including poorly differentiated pancreatic
neoplasm, lymphoma, and metastasis is difficult.5,11,38 Pancreatic
Pm must be thought in differential diagnosis of pancreas masses.

5. Laboratory findings

There is no specific laboratory finding in cases with pancreatic
Pm. Elevated transaminases may be the first sign of pancreatic Pm
in a case with MM.2 Slightly elevated pancreatic enzymes may be
the first sign and initial working diagnosis may be acute pancrea-
titis.8 However increased level of lipase above 2000 UI/L accom-
panying cholestatic icterus and elevated liver function tests have
been reported.11 High levels of leukocytes, C-reactive protein and
very high levels of serum amylase (921IU/l) have been reported.13

Tumour markers including CA125, CA199, CEA, and AFP generally
have been found within normal limits.18 In cases with normal tu-
mor markers in a case with pancreatic mass hemopoietic neo-
plasms including Pm, extramedullary myeloid tumor and
lymphoma must be considered.39

6. Diagnosis

Biopsy is the standard of care in cases with pancreatic Pm.
atypical plasma cells, which are positively immunostained for
CD79a, CD138, and the k light chain are helpful for differential
diagnosis in a case with pancreatic mass. Most cases of plasma cell
infiltration of the pancreas are microscopic, and well-formed
masses are unusual.5

The route of biopsy may be percutaneous, endoscopic, or sur-
gical.14 Endoscopic ultrasound fine-needle aspiration (EUS-FNA) is
a fast and reliable technique as high as 70e90% for diagnosis.11,17,40

However, experience of gastroenterologist is very important for
EUS and its value varies and also has risks of pancreatitis, bleeding,
and perforation.7,18,41

About one third of the cases have been diagnosed by EUS-
guided FNA. However EUS-guided FNA may be non diagnostic
and ascites cytology showing malignant plasma cells may be
diagnostic.11 EUS-FNA has been found to be safe regarding the risk
of pancreatitis, bleeding, and perforation. Major complications in
355 cases performed EUS-FNA for solid pancreatic tumors have
been found as 2.5%. The most common complications have been
found as acute pancreatitis, infection, but complication has been
found to be decreased in recent years.42,43

The other problem is seeding of the tumor cells during EUS-FNA
but it has been reported as a rare event and it has been found as
2.2% in cases with pancreatic adenocarcinoma performed EUS-FNA.
So far seeding of a pancreatic Pm during EUS-FNA is controversial. It
has been proposed as a very safe method and not cause to seeding
but has been reported. However this rate is very low as compared
with CT or transabdominal ultrasonography-guided percutaneous
biopsy (16.3%).5,8,19,38,44,45

About one fifth of the cases have been diagnosed by CT guided
percutaneous FNA and about one forth of the cases requires surgical
biopsy (Williet N et al., 2017). In some cases these imaging mo-
dalities may not show a mass lesion and CT may show significant
but unspecific infiltration around the pancreas head, without
dilatation of biliary ducts. EUS may not be useful in these cases.11

Pancreatic Pm should be considered in the differential diagnosis
of a patient with multiple myeloma and a pancreatic mass. An
interesting presentation may simulate pancreas neuro-endocrine
tumor and differential diagnosis is very important in these cases.1,2

7. Treatment

There appears to be no standardized treatment for extra-
medullary Pm of the pancreas. Pm is sensitive both to radiation and
chemotherapy. The combination of local radiation, chemotherapy,
and, in selected cases surgery is necessary for diagnosis and
treatment.4 Treatment with surgery, chemotherapy or radiotherapy
response rate in 63 cases and in other cases reported from different
sites have been reported as 90e100%. High dose chemotherapy
with stem cell transplantation is important in cases with secondary
pancreatic Pm. Biliary stenting is another choice in some
cases.1,5,7,11,13,20

8. Prognosis

Approximately 70% of patients with isolated pancreatic Pm and
these cases remain disease free at 10 years. Regional recurrence has
been reported in up to 25% of patients 7,46,47. The course is more
favorable in cases with primary Pm than that of that of Pm
accompanying MM or solitary Pm the bone.18

Declaration of competing interest

There is no conflict of interest.

References

1. Hue SS, Azhar R. Plasmacytoma of the pancreas: an unusual manifestation of
multiple myeloma. Singap Med J. 2013;54:e105ee107.

2. Smith A, Hal H, Frauenhoffer E. Extramedullary plasmacytoma of the pancreas:
a rare entity. Case Rep Radiol. 2012:798264.

3. Hatem M, So B, Gray R, Wong J. Plasmocytoma presented as pancreatic head
mass. Radiol Case Rep. 2015;10:81e87.

4. Pallavi R, Ravella PM, Popescu-Martinez A. An unusual pancreatic mass: a case
report and literature review. Transl Gastrointest Cancer. 2014;3:106e110.

5. Roh H, Hwang SY, Lee SM, et al. Extramedullary plasmacytoma of the pancreas
diagnosed using endoscopic ultrasonography-guided fine needle aspiration.
Clin. Endosc. 2014;47:115e118.

6. Hefferman A. Plasmacytoma of pancreas and duodenum causing acute intes-
tinal obstruction. The Lancet. 1947;249, 6461: 910, 1947.

7. da Silva RL. Pancreatic involvement by plasma cell neoplasms. J Gastrointest
Cancer. 2012;43:157e167.

8. de Sousa CSM, de Miranda CLVM, Avelino MC, Bastos BB, Mendes ILLM. Diffuse
plasmacytoma of the pancreas: a rare entity. Radiol Bras. 2017;50:338e348.

9. Hruban RH, Pittman MB, Klimstra DS. Nonepithelial and miscellaneous neo-
plasms. In: Silverberg SG, Sobin LH, eds. Tumors of the Pancreas. 4th Series,
Fascicle 6. Washington, DC: Armed Forces Institute of Pathology; 2007:
305e324.

10. Manning MA, Paal EE, Srivastava A, Mortele KJ. Nonepithelial neoplasms of the
pancreas, Part 2: malignant tumors and tumors of uncertain Malignant

http://refhub.elsevier.com/S2452-3364(19)30051-2/sref1
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref1
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref1
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref2
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref2
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref3
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref3
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref3
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref4
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref4
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref4
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref5
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref5
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref5
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref5
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref6
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref6
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref7
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref7
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref7
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref8
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref8
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref8
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref9
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref9
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref9
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref9
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref9
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref10
http://refhub.elsevier.com/S2452-3364(19)30051-2/sref10


S. Paydas / J Oncol Sci 5 (2019) 109e111 111
Potential. RadioGraphics. 2018;38:1047e1072.
11. Williet N, Kassir R, Cuilleron M, et al. Difficult endoscopic diagnosis of a

pancreatic plasmacytoma: case report and review of literature World. J Clin
Oncol. 2017;8:91e95.

12. Sunkara T, Sharma SR, Ofosu A, Gaduputi V, Reddy M, Shahzad G. A case of
concurrent gastric and pancreatic plasmacytomas in a patient with multiple
myeloma: an extremely rare entity. J Investig High Impact Med Case Rep.
2018;24(6), 2324709618777003.

13. Hirata S, Yamaguchi K, Bandai S, Izumo A, Chijiwa K, Tanaka M. Secondary
extramedullary plasmacytoma involving the pancreas. J Hepatobiliary Pancreat
Surg. 2002;9:111e115.

14. Stauffer JA, Horacio J. Asbun. Rare tumors and lesions of the pancreas. Surg Clin
N Am. 2018;2018(98):169e188.

15. Hiller N, Goitein O, Ashkenazi YJ. Plasmacytoma of the pancreas. Isr Med Assoc J.
2004;6:704e705.

16. Wilson TE, Korobkin M, Francis IR. Pancreatic plasmacytoma: CT findings. AJR
Am J Roentgenol. 1989;152:1227e1228.

17. Le M, Surapaneni BK, Jain V, Vinayek R, Dutta SK. Pancreatic extramedullary
plasmacytoma presenting as a pancreatic mass. Clin Med Insights Gastroenterol.
2018;11:1e5.

18. Lu T, Pu H, Zhao G. Primary pancreatic plasmacytoma: a rare case report. BMC
Gastroenterol. 2017;17:167. https://doi.org/10.1186/s12876-017-0729-z.

19. Utsumi T, Sasajima J, Goto T, et al. The detection of pancreatic and retroperi-
toneal plasmacytoma helped to diagnose multiple myeloma. Medicine.
2015;94(27), e914. https://doi.org/10.1097/MD.0000000000000914, 94.

20. Cho MH, Mandaliya R, Tran J, Lee W, Pate M. Biliary obstruction due to a
pancreatic plasmacytoma. Hindawi Case Rep Gastrointest Med. 2018:3. Article
ID 9017617.

21. Leake PA, Coard KC, Plummer JM. Extramedullary plasmacytoma of the
pancreas as an uncommon cause of obstructive jaundice: a case report. J Med
Case Rep. 2009;3:8785. https://doi.org/10.4076/1752-1947-3-8785.

22. Spiegel A, Patel R, Pais S. Obstructive jaundice secondary to a pancreatic
plasmacytoma. Clin Gastroenterol Hepatol. 2009;A32. https://doi.org/10.1016/
j.cgh.2008.08.017. Epub 2008 Aug 16.

23. Csomor J, Bunganic B, Dvorakova D, et al. Extramedullary plasmacytoma of the
pancreas complicated with left-sided portal hypertensionda case report and
literature review. J Gastrointest Cancer. 2018. https://doi.org/10.1007/s12029-
018-0146-8.

24. Atiq M, Ali SA, Dang S, et al. Pancreatic plasmacytoma presenting as variceal
hemorrhage: life threatening complication of a rare entity. J Pancreas.
2009;2009(10):187e188.

25. Deguchi Y, Nonaka A, Takeuchi E, Funaki N, Kono Y, Mizuta K. Primary
pancreatic plasmacytoma. Am J Clin Oncol. 2004;27:247e249.

26. Gupta P, Rice GD, Abraham K, Ghole V, Ketkar M. Extramedullary plasmacy-
toma of the pancreas and jejunum. Clin Imaging. 2009;2009(33):240e243.

27. Attwell A, Dee E, Russ P, Nash R, Shah R. Multiple myeloma involving the porta
hepatic and peritoneum causing biliary obstruction and malignant ascites. Dig
Dis Sci. 2005;50:1068e1071.

28. Coban S, Koklu S, Ertugrul I, Kuzu I, Bahar K. Obstructive jaundice in a patient
with multiple myeloma. J Gastroenterol Hepatol. 2004;19:836e838.

29. Ali R, Ozkalemkas F, Ozcelik T, et al. Extramedullary plasmacytoma involving
the abdominal vessels and pancreas. Dig Dis Sci. 2007;52:3199e3201.

30. Padda MS, Milles T, Adeniran AJ, Mahooti S, Aslanian HR. Pancreatic and gastric
plasmacytoma presenting with obstructive jaundice, diagnosed with
endoscopic ultrasound-guided fine needle aspiration. Case Rep Gastroenterol.
2010;4:410e415.

31. Rice NT, Woodring JH, Mostowycz L, Purcell M. Pancreatic plasmacytoma:
sonographic and computerized tomographic findings. J Clin Ultrasound. 1981;9:
46e48.

32. Olson MC, Kalbhen CL, Posniak HV. Pancreatic plasmacytomas in a patient with
multiple myeloma: CT and ultrasound findings. Abdom Imag. 1993;18(4):
323e324.

33. Balliu E, Casas JD, Barluenga E, Guasch I. Multifocal involvement of the
pancreas in multiple myeloma: sonographic, CT and MRI imaging findings. AJR
Am J Roentgenol. 2003;180:545e546.

34. Kazama T, Ng CS, Giralt SA. Multiphasic CT and MRI appearances of extra-
medullary multiple myeloma involving the stomach, pancreas, and bladder.
Clin Imaging. 2005;29:263e265.

35. Hammond NA, Miller FH, Day K, Nikolaidis P. Imaging features of the less
common pancreatic masses. Abdom Imag. 2013;38:561e572.

36. Cavo M, Terpos E, Nanni C, et al. Role of 18F-FDG PET/CT in the diagnosis and
management of multiple myeloma and other plasma cell disorders: a
consensus statement by the International Myeloma Working Group. Lancet
Oncol. 2017;18:e206ee217.

37. Sandrasegaran K, Tomasian A, Elsayes KM, et al. Hematologic malignancies of
the pancreas. Abdom Imag. 2015;40:411e423.

38. Akyuz F, Şahin D, Akyuz U, Vatansever S. Rare pancreas tumor mimicking
adenocarcinoma: extramedullary plasmacytoma. World J Gastrointest Endosc.
2014;16(6):99e100.
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