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Abstract
BACKGROUND 
Sarcomatoid carcinoma of the pancreas is extremely rare and has an extremely 
poor prognosis. Although a few cases of sarcomatoid carcinoma of pancreas have 
been reported, most are focused on a histopathological review. To the best of our 
knowledge, there are no reports documenting multimodality imaging 
characteristics and chronological changes with emphasis on radiologic features.

CASE SUMMARY 
A 64-year-old woman was admitted to Chungnam National University Hospital 
with acute appendicitis. Contrast-enhanced computed tomography of the 
abdomen revealed a 2.6 cm × 2.8 cm multilobular cystic mass in the pancreatic 
tail. The pancreatic lesion showed suspected mural nodules and thin septa. 
Hence, mucinous cystic neoplasm of pancreas was considered. After 7 mo, the 
patient was readmitted for repeated epigastric abdominal pain and nausea. 
Follow-up contrast-enhanced computed tomography of the abdomen and 
magnetic resonance imaging revealed a marked enlargement (5.4 cm × 4 cm), with 
a predominant internal solid component. The mass showed low signal intensity 
on a T1-weighted image and heterogeneously intermediate high signal intensity 
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on a T2-weighted image. It showed diffusion restriction and peripheral rim 
enhancement on an arterial phase image, and progressive enhancement on portal 
venous and delayed phase images. Distal pancreatectomy was performed. Based 
on the morphology and immunohistochemical staining of the specimen, 
pancreatic sarcomatoid carcinoma was diagnosed.

CONCLUSION 
We present the computed tomography, magnetic resonance imaging, and positron 
emission tomography computed tomography findings, pathologic features, and 
chronological changes for preoperative diagnosis.

Key Words: Carcinosarcoma; Pancreas; Computed tomography; Magnetic resonance 
imaging; Pancreatectomy; Case report

©The Author(s) 2021. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: Sarcomatoid carcinoma of the pancreas is extremely rare and has a poor 
prognosis. Herein, we present the rapid disease progression with a focus on the 
chronological multimodality imaging findings. We also summarize the radiologic 
findings including preoperative diagnosis based on the appended computed 
tomography and magnetic resonance imaging scans. The main imaging finding of 
pancreatic sarcomatoid carcinoma is a multilobular, cystic and solid mass showing 
rapid growth.

Citation: Lim HJ, Kang HS, Lee JE, Min JH, Shin KS, You SK, Kim KH. Sarcomatoid 
carcinoma of the pancreas — multimodality imaging findings with serial imaging follow-up: A 
case report and review of literature. World J Clin Cases 2021; 9(13): 3102-3113
URL: https://www.wjgnet.com/2307-8960/full/v9/i13/3102.htm
DOI: https://dx.doi.org/10.12998/wjcc.v9.i13.3102

INTRODUCTION
Pancreatic sarcomatoid carcinoma (PSC) is an extremely rare but highly malignant 
variant of pancreatic carcinoma, classified as sarcomatoid in undifferentiated 
carcinoma according to the World Health Organization classification[1,2]. PSC is 
histologically composed of a mixture of carcinomatous and sarcomatous elements; 
however, the pathogenesis of PSC remains unknown. Following the first reported case 
of PSC in 1951, approximately 40 cases have been reported, with a mean patient age of 
67 years[3,4]. To date, PSC has not been fully described and no current treatment 
guidelines exist, with most reported patients having undergone surgical resection and 
adjuvant chemotherapy. However, the prognosis of PSC is dismal, with a reported 
median survival rate of 6 mo[4]. Moreover, characteristic radiological findings for PSC 
have not been established. Therefore, an early and accurate diagnosis is important in 
determining the course of treatment given PSC has a poor prognosis and shows rapid 
progression. Here, we report clinical and imaging findings in relation to PSC in a 64-
year-old woman, with an emphasis on chronological changes in multimodality 
imaging findings using computed tomography (CT) and magnetic resonance imaging 
(MRI), as well as a corresponding literature review of 24 cases with appropriate 
images.

CASE PRESENTATION
Chief complaints
A 64-year-old woman was admitted to our hospital with repeated epigastric 
abdominal pain on the right side and nausea.

http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
http://creativecommons.org/licenses/by-nc/4.0/
https://www.wjgnet.com/2307-8960/full/v9/i13/3102.htm
https://dx.doi.org/10.12998/wjcc.v9.i13.3102
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History of present illness
The patient’s symptoms started 7 d ago.

History of past illness
The patient underwent appendectomy 7 mo ago, and she had a medical history of 
hypertension and diabetes mellitus.

Personal and family history
The patient denied any personal history of alcohol and cigarette consumption. Her 
family history has nothing notable.

Physical examination
On physical examination, the abdomen was soft and tender in the epigastric area.

Laboratory examinations
Laboratory analysis revealed that carbohydrate antigen 19-9 (CA19-9) (6.39 U/mL) 
and carcinoembryonic antigen (CEA) (1.98 ng/mL) levels were within the normal 
range (CA 19-9 < 27 U/mL; CEA < 4.7 ng/mL). Liver function tests and complete 
blood count, except for a slightly increased white blood cell (12000/µL) count, were 
within the normal range.

Imaging examinations
At the time of the diagnosis of acute appendicitis, contrast-enhanced CT of the 
abdomen incidentally revealed a 2.6 cm × 2.8 cm multilobulated cystic mass with thin 
septa, and eccentric coarse calcification in the pancreatic tail (Figure 1). The pancreatic 
mass showed an indefinite eccentric mural thickening, and the main pancreatic duct 
was not dilated. Pancreatic tail showed severe parenchymal atrophy and it was 
difficult to delineate the splenic vein at the splenic hilum, which was replaced by 
tortuous splenorenal collaterals. We formulated a diagnosis of mucinous cystic 
neoplasm (MCN) or intraductal papillary mucinous neoplasm. The patient had been 
informed that the pancreatic lesion could be potentially malignant and that further 
evaluation was necessary. However, after appendectomy, she voluntarily refused 
further evaluation and treatment and was discharged from the hospital.

After 7 mo, the patient was hospitalized through ER (Emergency Department), for 
nausea and whole abdominal pain; contrast-enhanced CT of the abdomen was 
performed that showed an enlarged pancreatic cystic mass (5.4 cm × 4 cm) in the 
pancreatic tail with the appearance of an intra-cystic heterogeneously enhanced solid 
component (Figure 2). This solid mass almost completely occupied the existing cystic 
mass, and only a small cystic portion remained in the peripheral portion.

MRI of the pancreas was performed for further evaluation. An axial T2-weighted 
image showed a solid portion with an intermediate-to-high signal intensity (SI) within 
the cystic mass in the pancreatic tail (Figure 3). Small amount of intra-tumoral 
hemorrhage, which showed high SI on a T1-weighted image and low SI on the T2-
weighted image, was noted. The solid portion of the mass showed diffusion 
restriction. Axial contrast-enhanced dynamic T1-weighted images demonstrated 
significant peripheral, progressive enhancement of the solid portion.

18F-Fluorodeoxyglucose positron emission tomography-CT (PET-CT) was 
performed to evaluate distant metastasis. PET-CT showed intense uptake of 18F-
fluorodeoxyglucose (Figure 4). There was no evidence of distant metastasis. The 
multimodality imaging findings indicated the possibility of pancreatic mucinous 
cystadenocarcinoma.

Further diagnostic work-up
Radical resection of the pancreatic tumor was planned. At the time of surgery, the 
mass appeared to extend directly into the transverse mesocolon. The patient 
underwent distal pancreatectomy with splenectomy and colonic segmental resection.

A gross section of the pancreatic mass revealed nearly total replacement by a solid 
mass with a dilated cystic portion inside. The mass showed necrotic foci in 20% of the 
total volume. The tumor extended to the transverse mesocolon; however, there were 
no tumor cells in the colon and spleen. Microscopically, the cystic portion of the lesion 
was lined with high-grade dysplastic columnar epithelium with underlying ovarian-
type stroma, which was positive for estrogen and progesterone receptors on 
immunohistochemistry (Figure 5). The part of the solid portion located near the cystic 
portion consisted of undifferentiated pleomorphic malignant cells, which were 
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Figure 1 Initial computed tomography imaging of the abdomen. A and B: Axial portal venous phase computed tomography images showing a 2.6 cm × 
2.8 cm multilobulated cystic mass with an eccentric, relatively thick contrast-enhancing wall, and eccentric coarse calcification in the pancreatic body (orange arrows). 
No main pancreatic duct dilatation is observed. Upstream of the pancreatic parenchyma showed markedly atrophic changes, and the obliterated splenic vein was 
replaced with tortuous splenorenal collaterals (blue arrows).

Figure 2 Follow-up computed tomography imaging 7 mo later. A and B: A non-contrast image (A), and a portal venous phase image (B) showing a 
pancreatic cystic mass, 5.4 cm × 4 cm in size, involving the pancreatic tail with a large solid component (arrows) in the rapidly growing cystic lesion. A portal venous 
phase image showing heterogeneous enhancement of the solid part of the mass (B).

strongly positive for vimentin, weakly positive for pan-cytokeratin, and negative for 
the other antibodies such as CD56, chromogranin, and synaptophysin.

FINAL DIAGNOSIS
Finally, depending on the morphology and the immunohistochemical staining pattern, 
the patient was diagnosed with PSC associated with MCN.

TREATMENT
Postoperative adjuvant chemotherapy was administered as six cycles of gemcitabine 
1000 mg/m2 combined with abraxane 75 mg/m2.

OUTCOME AND FOLLOW-UP
Her postoperative course was uneventful. At 1 mo follow-up, the patient was found to 
have multiple small hepatic metastases despite chemotherapy (Figure 6). At 4-mo 
follow-up, a CT scan demonstrated a decrease in the size of the hepatic metastasis. 
However, a new hepatic metastatic lesion had developed by the 7 mo follow-up. 
Furthermore, peritoneal seeding nodules in the right perihepatic space were noted. 
The patient died 10 mo after the surgery.
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Figure 3 Magnetic resonance imaging findings. A-D: An axial T2-weighted image showed an intermediate-to-high-signal intensity (SI) solid mass with 
peripheral cystic lesions in the pancreatic body (A); the solid portion in the mass showed diffusion restriction on the diffusion-weighted image (B); an apparent 
diffusion coefficient map (C); a small amount of intra-tumoral hemorrhage (arrow), showing high SI on an axial T1-weighted image (D) and low SI on a T2-weighted 
image was noted in the peripheral cystic portion (A); E-G: Axial contrast-enhanced dynamic T1-weighted images demonstrated significant peripheral progressive 
enhancement of the central solid portion.

DISCUSSION
PSC is an extremely rare exocrine neoplasm that is histologically characterized by a 
mixture of carcinomatous and sarcomatous elements[1,5]. The pathogenesis of 
sarcomatoid carcinoma is still unknown; however, despite controversies, the following 
three main hypotheses have been proposed: (1) conversion: The sarcomatous 
component is derived from the carcinomatous components through metaplastic 
transformation, (2) combination: Both components undergo early divergence from a 
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Figure 4 Positron emission tomography-computed tomography imaging findings. Positron emission tomography-computed tomography showed a 
lobulated mass with intense 18-Fluorodeoxyglucose uptake in the pancreatic body. No evidence of distant metastasis was identified.

common stem cell, and (3) collision: Independent growth of the carcinoma and 
sarcoma adjacent to each other[1,6-9]. The current study supports that most carcino-
sarcomas are combination or conversion tumors[1,7-9].

From the summary of the 24 reported cases of PSC (Table 1), we found that PSC was 
common in the middle-aged and elderly patients, with a mean age of 61 years (range, 
24-85 years). The male-to-female ratio was 1:3. The most common symptoms were 
abdominal pain, nausea, and vomiting. The serum CA19-9 level was elevated in 12 of 
17 patients, whereas it was within normal range in five cases, similar to our case. The 
CEA level was within the normal range.

Although most of the reports were based on pathologic findings, some included 
imaging features. PSC usually occurred in the head (14 of 24 cases) and tail (9 of 24 
cases) of the pancreas. At the time of diagnosis, the tumor size was very large, with an 
average of 7 cm in the greatest dimension (range, 1.5-30 cm). Most PSCs showed a 
contrast-enhanced large irregular cystic and solid mass. Dilatation of the main 
pancreatic duct was common in cases where the mass was located in the pancreatic 
head. Our chronological image follow-up indicated a change in PCS size and 
morphology from a small cystic lesion with calcification at the tail of pancreas on the 
initial CT scans to an enlarged mixed solid cystic mass. It also showed a rapid growth 
pattern, from 2.8 cm to 5.4 cm in diameter within 6 mo, which was similar to a 
previously reported rapid growth pattern[10].

None of the patients were accurately diagnosed before surgery. The preoperative 
diagnosis varied, including pancreatic ductal adenocarcinoma, MCN, invasive 
intraductal papillary mucinous neoplasm, solid pseudopapillary tumor, and 
pseudocyst. It was difficult to distinguish PSC from other pancreatic cancers. In our 
case, we also initially diagnosed it as a MCN based on the presence of cystic and solid 
mass in the pancreatic tail as commonly seen in middle-aged women. In the follow-up 
observation, seeing that the solid portion had increased, it was judged that the existing 
MCN had undergone a malignant change; however, the change in size was observed 
too fast, which was a different finding compare to the existing MCN with malignant 
change.

The main differential diagnosis of PSC includes MCN with associated invasive 
carcinoma and pancreatic ductal adenocarcinoma with cystic change. Generally, MCN 
with associated invasive carcinoma has high levels of CEA and CA19-9, unlike what 
was found in our case[11]. The morphology of PSC such as multilocular cystic mass with 
thickened wall, calcification, papillary proliferations, vascular involvement, and 
hypervascularity is similar to that of other malignant MCN[11]. However, based on our 
case findings and those of Shi et al[10], PSC showed rapid growth and presence of a 
predominant solid mass, unlike the majority of MCNs, which are slow growing and 
asymptomatic[11]. Compared to ductal adenocarcinoma with cystic change, PSC has 
more vascularity[8]. Extra-pancreatic perineural and vascular invasion, invasion of the 
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Table 1 Summary of the clinical and radiologic imaging features of the reported pancreatic sarcomatoid carcinoma in the English literature

No. Ref. Age/sex Clinical 
manifestation

CA19-
9/CEA Site Size Imaging findings

Pancreatic 
duct 
dilatation

Preoperative 
diagnosis Treatment Cause of death Survival 

(mo)

1 Wenig et al[14], 
1997

67/M Abdominal pain NA Tail 19 cm × 
14 cm × 8 
cm

Complex, partially 
cystic lesion

(-) Pseudocyst Distal pancreatectomy with 
splenectomy

Extensive intra-
abdominal involvement

15

2 Pan and 
Wang[21], 2007

70/F Anemia, weight loss NA Body, 
tail

10.4 cm × 
8.3 cm × 
6.6 cm

Cystic-solid mass (-) NA Distal pancreatectomy with 
splenectomy

NA > 4

3 Gelos et al[22],
2008

61/F Anemia NA Head 7 cm × 6 
cm × 3.5 
cm

Mass NA NA PD Peritoneal 
carcinomatosis

11

4 Nakano et al[23],
2008

82/F Anorexia 231/15 Head 18 cm × 
11 cm × 
10 cm

Cystic-solid mass (+) NA PD with transverse colonic 
segmental resection

Sepsis 13 d

5 Okamura 
et al[24],2010

64/F Incidentally found 87/2.7 Tail 2 cm Cystic-solid mass (+) IPMN Distal pancreatectomy NA > 12

6 Shen et al[25], 
2010

72/F Abdominal pain, 
nausea, vomiting

Normal Head 5 cm × 4 
cm × 4 
cm

Cystic-solid mass (-) NA PD with left, hepatic lobe 
resection

Recurrence in the tail/ 
multiple liver metastasis

2

7 Kim et al[26], 
2011

48/M Incidentally found 694.7/NA Tail 5.5 cm × 
5 cm × 5 
cm

Cystic-solid mass (-) Pancreatic cancer with 
pseudocyst

Distal pancreatectomy, 
splenectomy with colonic 
segmental resection

Multiple 
hepatic/peritoneal 
metastasis

4

8 Palaniappan 
and Bindhu[15], 
2011

46/M Dyspepsia, jaundice 252/NA Head 3.4 cm × 
3.4 cm × 
1.5 cm

Hypodense, oval lesion (+) NA PD NA > 28

9 Zhu et al[16], 
2012

53/F Abdominal pain, 
jaundice

89.08/NA Head 5 cm × 4 
cm × 3 
cm

Mass (+) NA PD NA > 20

10 Oymaci et al[27],
2013

66/M Abdominal pain, 
jaundice

NA Head 3.5 cm × 
2.0 cm × 
1.5 cm

Cystic mass with 
hyperdense mural 
nodule

(-) NA PD Upper gastrointestinal 
bleeding

20 d

11 Yao et al[28],2013 48/M Epigastralgia, 
weight loss

134/12 Tail 10 cm × 8 
cm × 5 
cm

Cystic-solid mass (-) Cystadenoma Laparoscopic spleen-preserving 
left pancreatectomy

Recurrence 3

12 Kim et al[29],2014 77/M Poorly controlled 
blood sugar 

160.57/NA Body 2.2 cm Mass (+) Pancreatic cancer Biopsy and chemotherapy NA NA

Katsourakis 4.7 cm × 13 70/M Anemia 169.67/NA Head Mass (+) NA PD NA > 16
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et al[17], 2015 4.5 cm

14 Lai et al[30], 2015 55/M Abdominal 
discomfort, weight 
loss

Normal Body, 
tail

14 cm Heterogeneous 
hypodense mass

NA NA Distal pancreatectomy with 
splenectomy, and resection of the 
proximal jejunum, and transverse 
colon

NA NA

15 Lee et al[31], 2015 24/F Epigastric pain, 
weight loss

7.7/7.1 Tail 4.7 cm × 
3.5 cm

Cystic-solid mass (-) Solid pseudopapillary 
tumor

Distal pancreatectomy with 
splenectomy

NA NA

16 Shi et al[10], 2015 74/F Abdominal pain 148.4/10.05 Tail 2.2 cm × 
2 cm

Cystic-solid mass (-) Mucinous 
cystadenocarcinoma

Distal pancreatectomy with 
splenectomy

NA NA

17 Jia et al[18], 2017 44/F Abdominal 
discomfort

> 1200/NA Head 2.9 cm × 
1.6 cm

Nodular hyperdense 
mass

(+) NA PD NA > 31

18 Li et al[6], 2017 60/M Steatorrhea, weight 
loss, abdominal 
mass

Elevated Head 10 cm × 9 
cm × 9 
cm

Cystic-solid mass (+) IPMN Total pancreatectomy with 
splenectomy

NA > 2

19 Mszyco et al[13], 
2017

85/M Abdominal pain, 
weight loss

NA/NA Head 7.2 cm × 
7.2 cm

Mixed solid and cystic 
mass, mild peripheral 
enhancement

(+) NET, mucinous 
cystadenocarcinoma

PD NA NA

20 Ruess et al[7], 
2017

73/F Epigastric pain 29.1/10.2 Head 4 Abrupt change in 
caliber of the main 
pancreatic duct

(+) Combined type IPMN 
with high-risk features

PD Poor general condition 4

21 Xie et al[19], 2018 63/M Epigastralgia, 
jaundice, weight loss

Normal Head 2.5 cm × 
2 cm × 
1.8 cm

Bile duct dilation and 
abrupt narrowing at the 
distal CBD

(+) Distal bile duct cancer PD Hepatic metastasis 18

22 Liu et al[20], 2019 66/M Jaundice NA Head 4.1 cm × 
3.3 cm × 
2.2 cm

Irregularly shaped mass 
with an unclear 
boundary

(+) NA Bile duct jejunum anastomosis 
and radioactive seed implantation

NA > 12

23 Zhou et al[32], 
2019

59/M Jaundice 14.6/NA Head 1.5 cm × 
1.1 cm

Hypodense mass with 
slightly enhancement

(+) NA PD Hepatic metastasis, 
peritoneal metastasis

6

24 Quinn et al[33], 
2020

42/F Epigastric pain NA Body, 
tail

11.3 cm × 
7.34 cm × 
10.6 cm

Complex cystic, 
multiloculated

(-) NA Subtotal pancreatectomy, 
splenectomy, Lt. partial 
adrenalectomy, Lt. 
hemicolectomy

NA > 15

CA19-9: Carbohydrate antigen 19-9 (U/mL, reference < 27 U/mL); CEA: Carcinoembryonic antigen (ng/mL, reference < 4.7 ng/mL); F: Female; M: Male; NA: Not available; IPMN: Intraductal papillary mucinous neoplasm; NET: 
Neuroendocrine tumor; PD: Pancreaticoduodenectomy.

adjacent organ, and atrophy of the pancreatic parenchyma are less common in a PSC, 
unlike pancreatic adenocarcinoma with cystic changes[6,10]. However, PSCs metastasize 
easily to the liver and peritoneum, which is the main cause of death. Thus, short-term 
follow-up at regular intervals is needed to understand the patient’s prognosis in case 
of suspicious lesions in the pancreatic cystic lesion.
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Figure 5 Histological examination of the lesion. A: Microscopically, the tumor consisted of a central solid portion (arrow) and a thickened peripheral cystic 
wall (asterisk) on hematoxylin and eosin staining (magnification, × 40). Pathological findings showed that the tumors were adjacent to each other as two different 
components: sarcomatoid carcinoma (arrow) and mucinous cystic neoplasm (MCN) with high-grade dysplasia (asterisk); B and C: The MCN components were 
strongly and diffusely positive for pan-cytokeratin on immunostaining (magnification, × 200). The sarcomatoid carcinoma components were weakly positive for pan-
cytokeratin (B) but strongly positive for vimentin on immunostaining (magnification, × 200) (C); D and E: The MCN had an ovarian-like stroma, which was 
immunohistochemically positive for the estrogen receptor (D), and the progesterone receptor (E) (magnification, × 200, respectively).

Strategies to improve treatment options and prognosis for PSC remain limited due 
to its rapid progression and rare occurrence. We found that PSC also initially appears 
similar to other pancreatic cystic tumors in terms of chronologic changes and 
multimodality imaging findings. Given that no management guidelines for PSC exist, 
it may be necessary to refer to worrisome features and/or high-risk stigmata of the 
lesion, as detailed in the American College of Radiology 2017 guideline[12]. Therefore, 
evaluation of cystic pancreatic lesions using multimodality imaging is crucial, and 
serial follow-up imaging studies are helpful for treatment planning. CT is the primary 
imaging modality for evaluating pancreatic solid and cystic lesions but has some 
limitations. Endoscopic ultrasonography, MRI, especially T2-sequencing, is more 
useful for evaluating key features due to its superior soft-tissue contrast resolution.

Most patients with PSC have a poor prognosis, with an average survival of 6 mo 
after surgery[13]. In our case, hepatic metastases had occurred just after 1 mo of surgical 
resection, and despite 6 cycles of chemotherapy, the patient deceased 10 mo after the 
surgery. Despite the development of chemotherapy, PSC shows multiple metastases 
and disease recurrence. Fortunately, recent case reports have described a long-term 
survival of more than one year following surgery[14-20]. Therefore, despite challenges in 
obtaining a definitive preoperative diagnosis, an accurate and early diagnosis is 
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Figure 6 Serial postoperative follow-up computed tomography imaging. A: Postoperative follow-up computed tomography after 1 mo showed multiple 
small hepatic metastases; B: After chemotherapy, the lesion reduced in size; C: However, new metastatic lesions had developed by the 7 mo follow-up, as seen in 
the computed tomography image.

important for active and appropriate treatment.

CONCLUSION
In conclusion, we present a rare case of PSC with emphasis on its radiologic features. 
Although it is extremely rare, PSC must be kept in mind as a differential diagnosis for 
rapidly growing solid and cystic tumors of pancreas due to its aggressive nature and 
poor prognosis.
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