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Abstract
Context: Sarcoma is a rare human cancer and pancreatic sarcoma is even rarer. Its treatment and clinical history and prognosis are
not well described.
Evidence Acquisition: In this review, we collected all articles in the English language found in PubMed that were published between
January 2000 to August 2015 to draw conclusions. We found 170 articles in total and 124 articles were excluded. The remaining 46
reports and information of 55 patients were collected and analyzed.
Results: Mean age was 57.1 ± 16.7 years and male/female ratio was 27/28. The most common presenting symptom was pain. In 31
cases no adjuvant treatment was prescribed. Others received different chemotherapy agents and only two cases received radiotherapy. Mean tumor size was 9.0 ± 6.8 cm (1 - 27 cm) and the most common type was leiomyosarcoma (16 patients). Nine patients had
carcinosarcoma and six cases had MFH. The most common site of metastasis was liver, 14 patients had liver metastasis at presentation. Median survival was 14 months. One, three and five year overall survival were 78.4, 48.5 and 48.5 percent, respectively. We found
no effective clinical factor in survival.
Conclusions: Pancreatic sarcoma is a rare disease and an optimal treatment, such as surgery, chemotherapy or radiotherapy is not
well defined.
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1. Context

Most pancreatic tumors are epithelial cancers. Adenocarcinoma is the most common malignancy in this organ. Stromal pancreatic tumors are usually GIST or neurogenic cancers. Primary sarcoma of pancreas (PS) are very
rare and most be differentiated from gastrointestinal and
retroperitoneal sarcoma with extension to pancreas (1).
Among 15,000 patients who were referred to our center for
treatment over a 10-year period (2003 - 2013), 95 cases had
sarcoma. Among those who had sarcoma, only one case
had pancreas sarcoma. Most pancreatic sarcomas (PS) are
diagnosed in autopsy (1). Presenting symptoms are nonspecific and are abdominal pain, mass, epigastric tenderness or even may present as acute pancreatitis (1, 2). In order to elucidate the clinical course and behavior and responses to treatment, we searched PubMed for information regarding primary pancreatic sarcoma.

2. Evidence Acquisition

We searched PubMed for primary pancreatic sarcomas. Only studies that reported clinical data were included in the study. Review articles (without reporting a
new case), animal studies and genetic or radiologic studies were excluded. Keywords in the title were: “sarcoma”
or “leiomyosarcoma” or “liposarcoma” or “rhabdomyosarcoma” or “mesenchymal” or “malignant fibrous histiocytomas” AND “pancreas” or “pancreatic”. Articles that had
no information about a new patient or were published before the year 2000 were excluded. Metastasis to pancreas
(non-primary pancreatic tumors) and non-English reports
were also exclusion criteria.
All clinical data, including age, sex, and disease presentation, type of sarcoma, and completeness of resection,
treatment, site of metastasis and survival were collected.
Some studies reported a case and then reported a review.
Only the data of reported case(s) were collected.
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3. Results
We found 170 articles in PubMed. Eighty-nine articles
were published before 2000 and six articles were in a nonEnglish language. Nineteen articles reported metastasis
to pancreas. Seven articles reported granulocytic sarcoma,
which is a presentation of acute myeloid leukemia (3). One
report was about a cat. Two reports were on a radiologic description and contained no other clinical information (Figure 1).

Initial Search n = 170

124 Studies Were Excluded
Animal Study: 1
Before 2000 Were Published: 89
Non English: 6
Reporting Granulocytic Sarcoma: 7
Metastasis to Pancreas: 19
Radiologic: 2

46 Studies (55 Patients) Were Included

Figure 1. Study Chart

We found 46 reports and 55 patients. One article reported on nine cases of pancreatic leiomyosarcoma (4).
Others included reports on one or two cases in each study.
Mean age was 57.1 ± 16.7 years (median: 59; range: 23 - 83
years), 27 patients were male and 28 patients were female.
Median survival was 14 months. One, 3 and 5 years overall
survivals were 78.4, 48.5 and 48.5 percent, respectively.
Two studies had no information about presenting
symptoms. The most common presenting symptom was
pain. Eighteen patients had abdominal pain. Pain was the
sole presentation (in nine cases), or in combination with
other symptoms. Nine patients had mass sensation or had
palpable mass. Four patients had jaundice and sarcoma
was found in eight cases incidentally. Other less common
symptoms were fever, deep vein thrombosis (DVT), anemia
and gastrointestinal bleeding. Mean survival among those
whose diseases were detected incidentally was 17.3 (4 - 48)
months.
In our review, 10 patients had not been operated on.
Their survival was from 3 to 27 months and mean survival
was 9.5 (3 - 27) months. In this group only two patients
were alive at the presentation for 3 and 12 months. Survival among 41 patients who had undergone operations
was 30.2 (0.5 - 240) months. In five patients, type of surgery
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or survival were not obvious. There may be other patients
who were not operated and were not reported.
Type and details of adjuvant therapy was not reported in five articles. In 31 cases, no adjuvant treatment
was prescribed. Others received different chemotherapy
agents. The most common agent was gemcitabine in
three reports and doxorubicin in two cases. Other agents
were capecitabine, myocet, ifosfamid and cisplatin. Transcatheter arterial chemoembolization (TACE) was done for
a patient with clear cell sarcoma, but this patient died from
liver metastasis after 10 months. One patient received radiotherapy alone and another patient received chemotherapy and radiotherapy. A 76 year old man with pancreatic
liposarcoma received adjuvant radiotherapy and was alive
for 26 months.
In eight studies, tumor size was not mentioned. In others, mean tumor size was 9.0 ± 6.8 cm (1 - 27 cm). The most
common type was leiomyosarcoma (16 patients). Nine patients had carcinosarcoma and six cases had MFH. Four
patients had liposarcoma. Angiosarcoma, Ewing’s and fusocellular sarcoma were seen in two cases. One case had
rhabdomyosarcoma and subtype was not determined in
three cases.
Thirty patients had no metastasis at the time of report
and metastatic state was not disclosed in seven cases. Fourteen patients had liver metastasis and four patients had
metastasis beyond liver. The most common site of metastases were lung, bone, ovary, and peritoneum.
In our review, four cases had a more than 5-year survival. Mean age in this group was 52 (40 - 64) years. Among
them, three were alive at the time of presentation. Three
patients had leiomyosarcoma and one case had inflammatory myofibroblastic tumor. All had undergone complete
tumor removal and none received adjuvant treatment (46).
Among reported cases, 10 patients had 6 months or less
overall survival. In these patients, mean survival was three
(0.5 - 6) months. In five cases, tumors were completely resected. Four cases were unresectable and in one case, information was not complete. One case had angiosarcoma,
two patients had MFH, two cases had leiomyosarcoma, and
four cases had carcinosarcoma. One report mentioned sarcoma. Data were not large enough for statistical analysis
(2, 4, 7-14).
Thirty patients were alive at the time of report and 22
patients had died. Information about three patients was
unclear. Medial follow up for surviving patients was 20
months. Median survival for all patients was 14 months.
Five-year and 10-year overall survival rate were 48.5% and
32.3%, respectively. Age (P = 0.076), sex (P = 0.701), and tumor size (P = 0.907) were not prognostic factors for overall survival. Among these patients, the number of patients
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was not sufficient for analysis for the effect on survival.
4. Conclusions
Sarcomas are rare human malignancies and pancreatic sarcomas (PS) are even rarer (13). Most malignancies
in the pancreas are epithelial originated adenocarcinoma.
Gastro-intestinal stromal tumors (GIST) and neurogenic
tumors are the most common non epithelial pancreatic
tumors (1). Before histological evaluation, differentiating
from epithelial carcinoma is not possible (2). Tumor markers, other laboratory tests, and physical examination radiologic studies are not helpful to differentiate sarcoma from
epithelial tumors (2).
In our review, the most common presenting symptom
was abdominal pain. Only four patients had jaundice at
presentation, but it is a usual presenting symptom in pancreas adenocarcinoma. History of alcohol consumption
was not a known effect on pancreatic sarcoma (13).
The main stay of treatment for PS is surgery (1). In our
review, 10 patients had not been operated on. Of course reporting a rare case with a good survival is more attractive
for an author. We guess that some cases with an advanced
disease and poor outcome were not reported.
Although lymph node (LN) dissection is not necessary
for pancreas sarcoma, LN metastasis is reported in some
studies (15-18). Reilly reported LN metastasis in a 23 years
old man with Ewing’s sarcoma of pancreas (19). Zhu reported LN metastasis in a case of carcinosarcoma (20). It
seems that type of sarcoma is important to decide about
LN dissection.
The role of chemotherapy and radiotherapy in pancreatic sarcoma are not well studied. In our review, only two
patients received radiotherapy. One patient received radiotherapy for liposarcoma and another patient received
chemotherapy and radiotherapy for rhabdomyosarcoma.
The first patient was alive and disease free for 26 months.
The other female patient with rhabdomyosarcoma died
from local recurrence and then widespread metastasis after 26 months (21, 22).
Some authors believe that chemotherapy is not very
effective in survival prolongation (16). Moletta reported
a 54-year-old woman who had a pancreatic leiomyosarcoma with liver metastasis at presentation. She received
chemotherapy (myocet and ifosfamide) after distal pancreatectomy. She had lung and then ovary metastasis and
was operated for both nine months after panreatectomy.
She was alive for 37 months (23). Choosing chemotherapy agents is not easy. Some authors have used drugs
that are known to be effective in epithelial pancreas tumor
(13). Although there is no clear evidence, for PS we suggest
chemotherapy agents that are effective in sarcoma.
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Thirty-one patients had no recurrence at the time of
report and six patients had no clear information about
metastasis, and three patients had local recurrence. Liver
was the most common site for metastasis and 14 patients
had liver metastasis. Lung and peritoneum, bone and
ovary were other sites for recurrence.
Pancreatic sarcoma may have an indolent and slowly
progressive course. Vanderpuye reported a case of pancreatic leiomyosarcoma who presented with liver metastasis. The liver lesion was not operated and the patient received capecitabine with no response. Then he received
adriamicin with a partial response. Although his disease was progressing and lung and bone metastasis happened, the patient was alive two years after presentation
(24). We found other reports about pancreatic sarcoma
with metastasis and a relatively prolonged survival. Hur
et al. reported (1) a 70-year-old woman with pancreatic
leiomyosarcoma. Their patient was operated on and her
tumor was resected completely. After six months she had
developed liver metastasis and she refused chemotherapy.
Attractively, she survived for 16 months. Muhammad (9)
reported an old man with metastasis at presentation. He
died three months after operation. On the other hand
some authors have reported an aggressive behavior for this
disease.
As mentioned above, in our review, four cases had a
more than 5-year survival. All had undergone complete tumor removal and none received adjuvant treatment (4-6).
On the other hand, PS may have an aggressive and fatal
course (2, 4, 7-14).
In conclusion, larger reports should include more
complete information on clinical course, DFS and OS. Currently, it is difficult to draw any obvious treatment schedule.

Acknowledgments
Authors would thank to Ms. Valeh Mesbah for helping
us to prepare this manuscript.

References
1. Hur YH, Kim HH, Park EK, Seoung JS, Kim JW, Jeong YY, et al. Primary
leiomyosarcoma of the pancreas. J Korean Surg Soc. 2011;81 Suppl
1:S69–73. doi: 10.4174/jkss.2011.81.Suppl1.S69. [PubMed: 22319744].
2. Csiszko A, Laszlo I, Palatka K, Szabo KG, Kanyari Z, Bidiga L, et
al. Primary angiosarcoma of the pancreas mimicking severe
acute pancreatitis–case report. Pancreatology. 2015;15(1):84–7. doi:
10.1016/j.pan.2014.11.008. [PubMed: 25541144].
3. Messager M, Amielh D, Chevallier C, Mariette C. Isolated granulocytic sarcoma of the pancreas: a tricky diagnostic for primary pancreatic extramedullary acute myeloid leukemia. World J Surg Oncol.
2012;10:13. doi: 10.1186/1477-7819-10-13. [PubMed: 22248364].

3

Omidvari S et al.

4. Zhang H, Jensen MH, Farnell MB, Smyrk TC, Zhang L. Primary
leiomyosarcoma of the pancreas: study of 9 cases and review of literature. Am J Surg Pathol. 2010;34(12):1849–56. doi:
10.1097/PAS.0b013e3181f97727. [PubMed: 21107091].
5. Mizukami H, Yajima N, Wada R, Matsumoto K, Kojima M, Kloppel
G. Pancreatic malignant fibrous histiocytoma, inflammatory myofibroblastic tumor, and inflammatory pseudotumor related to autoimmune pancreatitis: characterization and differential diagnosis. Virchows Archiv. 2006;448(5):552–60.
6. Maarouf A, Scoazec JY, Berger F, Partensky C. Cystic leiomyosarcoma of the pancreas successfully treated by splenopancreatectomy: a 20-year follow-up. Pancreas. 2007;35(1):95–8. doi:
10.1097/01.mpa.0000278689.86306.70. [PubMed: 17575551].
7. Darvishian F, Sullivan J, Teichberg S, Basham K. Carcinosarcoma of the pancreas: a case report and review of the literature. Arch Pathol Lab Med. 2002;126(9):1114–7. doi: 10.1043/00039985(2002)126<1114:COTP>2.0.CO;2. [PubMed: 12204065].
8. Bloomston M, Chanona-Vilchis J, Ellison EC, Ramirez NC, Frankel WL.
Carcinosarcoma of the pancreas arising in a mucinous cystic neoplasm. Am Surg. 2006;72(4):351–5. [PubMed: 16676863].
9. Muhammad SU, Azam F, Zuzana S. Primary pancreatic leiomyosarcoma: a case report. Cases J. 2008;1(1):280. doi: 10.1186/1757-1626-1-280.
[PubMed: 18957130].
10. Nakano T, Sonobe H, Usui T, Yamanaka K, Ishizuka T, Nishimura
E, et al. Immunohistochemistry and K-ras sequence of pancreatic
carcinosarcoma. Pathol Int. 2008;58(10):672–7. doi: 10.1111/j.14401827.2008.02289.x. [PubMed: 18801090].
11. Shen ZL, Wang S, Ye YJ, Wang YL, Sun KK, Yang XD, et al. Carcinosarcoma of pancreas with liver metastasis combined with gastrointestinal stromal tumour of the stomach: is there a good prognosis with
the complete resection?. Eur J Cancer Care (Engl). 2010;19(1):118–23. doi:
10.1111/j.1365-2354.2008.00977.x. [PubMed: 19486125].
12. Gupta E, Rose JE, Straughen JE, Lamps LE, Olden KW. Hepatic failure
and death due to new onset T cell lymphoma. J Gastrointest Cancer.
2011;42(3):179–82. doi: 10.1007/s12029-010-9164-x. [PubMed: 20512458].
13. Ambe P, Kautz C, Shadouh S, Heggemann S, Kohler L. Primary sarcoma
of the pancreas, a rare histopathological entity. A case report with review of literature. World J Surg Oncol. 2011;9:85. doi: 10.1186/1477-78199-85. [PubMed: 21812970].
14. Seth AK, Argani P, Campbell KA. Angiosarcoma of the pancreas: dis-

4

15.

16.
17.

18.

19.

20.

21.

22.

23.

24.

cussion of a rare epithelioid neoplasm. Pancreas. 2008;37(2):230–1.
doi: 10.1097/MPA.0b013e318164a1c9. [PubMed: 18665093].
Machado MC, Cunha JE, Penteado S, Bacchella T, Jukemura J, Costa
AC. Preoperative diagnosis of pancreatic leiomyosarcoma. Int J Pancreatol. 2000;28(2):97–100.
Zhang QY, Shen QY, Yan S, Zheng SS. Primary pancreatic pleomorphic
leiomyosarcoma. J Int Med Res. 2011;39(4):1555–62. [PubMed: 21986161].
Kim HS, Joo SH, Yang DM, Lee SH, Choi SH, Lim SJ. Carcinosarcoma
of the pancreas: a unique case with emphasis on metaplastic transformation and the presence of undifferentiated pleomorphic highgrade sarcoma. J Gastrointestin Liver Dis. 2011;20(2):197–200. [PubMed:
21725518].
Iglesias Garcia J, Ferreiro R, Larino Noia J, Abdulkader I, Alvarez Del
Castillo M, Cigarran B. Pancreatic fusocellular sarcoma. The importance of endoscopic ultrasound-guided fine needle aspiration in the
differential diagnosis of solid pancreatic tumors. Rev Esp Enferm Dig.
2009;101(7):498–504.
Reilly C, Zenoni S, Hasan MK, Varadarajulu S, Tran TA, De La Fuente SG.
Primary pancreatic Ewing’s sarcoma with portal vein tumor thrombosis. J Gastrointestinal Surg. 2013;17(5):1015–9.
Zhu WY, Liu TG, Zhu H. Long-term recurrence-free survival in a patient with pancreatic carcinosarcoma: a case report with a literature
review. Med Oncol. 2012;29(1):140–3. doi: 10.1007/s12032-010-9804-9.
[PubMed: 21264541].
Dodo IM, Adamthwaite JA, Jain P, Roy A, Guillou PJ, Menon KV. Successful outcome following resection of a pancreatic liposarcoma
with solitary metastasis. World J Gastroenterol. 2005;11(48):7684–5.
[PubMed: 16437699].
Aihara H, Kawamura YJ, Toyama N, Mori Y, Konishi F, Yamada S. A small
leiomyosarcoma of the pancreas treated by local excision. HPB (Oxford). 2002;4(3):145–8. doi: 10.1080/136518202760388064. [PubMed:
18332943].
Moletta L, Sperti C, Beltrame V, Gruppo M, Blandamura S, Pasquali
C, et al. Leiomyosarcoma of the Pancreas with Liver Metastases as
a Paradigm of Multimodality Treatment: Case Report and Review
of the Literature. J Gastrointest Cancer. 2012;43 Suppl 1:S246–50. doi:
10.1007/s12029-012-9405-2. [PubMed: 22733567].
Vanderpuye V, Clegg-Lamptey JN, Yarney J, Aryeetey NA. Metastatic
primary leiomyosarcoma of the pancreas to the liver: Report of a surgically treated case. J Gastrointestinal Cancer. 2011.

Rep Radiother Oncol. 2015; 2(3):e5126.

