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Abnormal growth of a pleomorphic
leiomyosarcoma originating
from the mesenteric vein associated with poor
outcome after curative‑intent resection: a case
report
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Abstract
Background: A leiomyosarcoma (LMS) is a rare tumor that mainly originates from the urinary tract and digestive system; however, non-visceral organ-derived patterns are rare. Herein, we report that a vessel-derived pleomorphic LMS
(PLMS) originating from the mesenteric vein has a poor prognosis even after curative-intent surgery.
Case presentation: The patient was a 41-year-old woman with no relevant medical history. The patient presented
with abdominal pain and an abnormal bulge on the left lower abdomen. Magnetic resonance imaging revealed a
large tumor occupying the left abdomen. Enhanced computed tomography revealed a bulky tumor with a maximum
size of 13 × 13 cm with impending rupture, and a small amount of ascites was detected around the tumor. As the
tumor directly invaded the small intestine and descending colon, left hemicolectomy and partial resection of the
small intestine were performed. The patient was discharged on postoperative day 10, without any complications. On
histopathological analysis, the tumor was diagnosed as a vessel-derived LMS with a pleomorphic pattern. The patient
died due to disseminated intravascular coagulation because generalized peritonitis was induced by the super-early
recurrence of the tumor 2 months after the surgery.
Conclusions: Regardless of curative-intent surgery for a vessel-derived PLMS, super-early local recurrence and
distant metastasis were observed. A vessel-derived PLMS requires further investigation to determine its characteristics
and therapeutic strategies to improve long-term prognosis.
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Background
A leiomyosarcoma (LMS) is a relatively rare tumor,
accounting for 5–7% of all soft tissue sarcomas [1]. An
LMS generally originates from the urinary tract and
digestive system; however, non-visceral organ-derived
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patterns are scarce. By the time an LMS is diagnosed, it
could already be large in size owing to the difficulty in
early and precise diagnosis. Among several histological
classifications of an LMS, a pleomorphic LMS (PLMS)
accounts for approximately 8.6% [2]. Although an LMS
is often considered an indolent malignancy with an associated good prognosis, a PLMS has an aggressive malignant potential with a dismal prognosis. Risk factors for
recurrence-free survival were previously reported to be
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R1 resection, age, maximal tumor size, other organ invasions, and histologic type [3].
Vessel-derived LMSs are extremely rare; the majority of
reported cases involve the inferior vena cava (IVC) originating from smooth muscle cells located in the middle
layer of the venous wall. Owing to the rarity of a PLMS
originating from the mesenteric vein, its prognosis and
recurrence patterns remain unclear. Herein, we report
a literature review and case of a vessel-derived PLMS
originating from the mesenteric vein following curative
resection.

Case presentation
The patient was a 41-year-old woman with no relevant
medical history. The patient’s chief complaint was acute
abdominal pain. One week before admission, a bulge in
the left lower abdomen was detected and the patient
lost her appetite. Laboratory data revealed anemia
and elevated C-reactive protein level. Magnetic resonance imaging demonstrated a well circumscribed large
tumor, with a maximum size of 13 × 13 cm, occupying
the left lateral abdomen (Fig. 1). The tumor directly
invaded the small intestine and the descending colon.
The tumor showed low intensity on T1-weighted image
(WI) and heterogeneous high intensity on T2WI. Contrast-enhanced computed tomography revealed that the
intratumor was strongly enhanced in the early phase
(Fig. 2). The tumor was suspected to have ruptured
because of the irregularity of the tumor surface with
a small amount of ascites. The left ureter was dilated
because of tumor compression. After admission, a ureteral stent was inserted to prevent intraoperative injury.
Severe anemia and localized peritonitis due to rapid
progression and laceration of the tumor were observed;
therefore, an emergency surgery was performed, on the

Fig. 1 The tumor, with a maximum size of 13 × 13 cm, is located in
the left lateral abdomen (arrow). The tumor is uniformly high-intensity
with partial low intensity on T2-weighted image

Fig. 2 The tumor is located in the upper left abdomen (arrow) and
directly invades the descending colon and intestine. Part of the
tumor is torn and ascites is detected around the tumor

suspected diagnosis of gastrointestinal stromal tumor
or retroperitoneal sarcoma, instead of chemotherapy. Intraoperative findings revealed massive, bloody
ascites. The tumor directly invaded the small intestine
and descending colon and penetrated the retroperitoneum. A left hemicolectomy and partial resection of
the small intestine were performed. The intraoperative
bleeding was 1650 mL. The patient was discharged on
postoperative day 10, without any postoperative complications. Macroscopically, the tumor was predominantly located in the descending colon and penetrated
the retroperitoneum; therefore, the origin of the tumor
was believed to be the descending colon (Fig. 3). Microscopically, pleomorphic spindled cells arranged in fascicles intersected at a right angle, and these pleomorphic
spindle cells occupied most of the tumor. The nucleus
was centrally located, blunt-ended, and appeared to
be cigar shaped. Immunohistochemical examination
revealed that the cells tested positive for α-smooth
muscle actin (α-SMA) and desmin (Fig. 4). On the basis
of these findings, the final pathological diagnosis was
a PLMS. The results of elastica van Gieson (EVG) and
hematoxylin and eosin (HE) staining led to the suspicion that the intravessel well-differentiated tumor originated from the mesocolon (Fig. 5a–c). Therefore, the
tumor was considered to have originated from the mesenteric vein.
The patient was scheduled for adjuvant systemic
chemotherapy with doxorubicin and ifosfamide;
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Fig. 3 The tumor is predominantly located in the descending
colon and colonic mesentery and is hardly included in the intestinal
mesentery

however, she was hospitalized with suspected urinary
infection one month after the operation. A large intraabdominal tumor and ileus due to a recurrent tumor
appeared. The patient died 2 months postoperatively
because of uncontrolled tumor progression and sepsis.

Fig. 4 Immunohistochemical analysis reveals that the intravascular
tumor is diffusely positive for desmin, but extravascular is negative

Discussion
The abnormal growth of a PLMS prompted us to perform
surgery with semi-urgent curative intent. Even after surgery, a large tumor recurrence in the retroperitoneum
and lung metastasis were detected. Uncontrollable recurrent tumors can induce sepsis due to colorectal perforations. Notably, on pathological examination, the tumor
was a well-differentiated LMS within the mesenteric vein,
whereas the majority of tumors had a pleomorphic pattern, particularly in the extravascular region. Based on
immunohistochemical analysis, the tumor was highly
suspected to be derived from the mesenteric vein. Several studies have reported that the prognostic factors for
an LMS are American Joint Committee on Cancer stage,

Fig. 5 Elastica van Gieson (EVG) staining and hematoxylin–eosin
(HE) staining reveal that the majority of the tumor has a pleomorphic
pattern (a), whereas only intravascular tumor cells of the mesenteric
vein are uniformly well-differentiated cells (b, c)

tumor size, and tumor depth [4–8]. However, the rarity
of a PLMS makes it difficult to identify prognostic variables after surgery with a curative intent. Considering the
poor prognosis of a vessel-derived PLMS, an appropriate
treatment strategy for achieving a long-term prognosis is
unclear. Currently, curative-intent surgery is considered
an essential treatment for a PLMS, regardless of its poor
prognosis.
Vessel-derived LMSs account for < 2% of all the LMSs.
In general, this type of tumor arises from large vessels such as the IVC, pulmonary vein, and femoral vein
[9–11]. Owing to the nature of the vessel-derived LMS,
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it frequently metastasizes to distant sites, such as the
lungs and liver via the vessel stream [10–13]. Previously, the rates of 5-year disease-free survival and overall survival (OS) were reported to be approximately 40%
and 75%, respectively, in cases of an LMS derived from
IVC [14]. Due to the scarcity of cases of LMSs derived
from the mesenteric vein, prognosis is dependent on
the tumor differentiation of an LMS. The pleomorphic
type, tumor size (≥ 50 mm), and an advanced stage are
regarded as risk factors for long-term prognosis. Considering that our patient had several risk factors for survival,
rapid progression might have occurred even after resection with curative intent. To the best of our knowledge,
this is the first case of a vessel-derived LMS arising from
the mesenteric vein. It may delay diagnosis because of its
deep and intravascular location [12, 15]. The tumor tends
to grow and occlude vessels and collateral circulation
even after complete occlusion. Most cases are diagnosed
at advanced stages owing to a lack of surveillance and
asymptomatic state [12, 16, 17]. In this case, the origin
was suspected to be the mesenteric vein and the tumor
size was already large when it was reported. Lung metastasis occurred 1 month after surgery, and a large intraabdominal tumor appeared.
On pathological examination, the intravascular tumor
was well differentiated, whereas most tumors had a pleomorphic pattern. According to the tumor growth pattern,
it was presumed that the tumor infiltrated and proliferated outside the blood vessels as the tumor grew. The
tumor originating from the intravascular LMS showed
giant cells with strong nuclear atypia and spindle-shaped
cells, consistent with the pleomorphic pattern. EVG
and HE staining revealed that the intravessel tumor was
well-differentiated.
The typical LMS component was positive for myogenic
markers α-SMA, desmin, H-caldesmon, and calponin.
The PLMS component was positive for myogenic markers. However, the positive ratio of myogenic markers for
a PLMS was lower than that for an LMS. The MIB-1 labeling index in a PLMS was significantly higher than that
in an ordinary LMS. In our case, α-SMA and desmin
were positive, and pleomorphic spindled cells arranged
in fascicles intersected at a right angle. The nucleus was
centrally located and blunt-ended, and it appeared to be
cigar shaped.
Neoadjuvant systemic chemotherapy, such as doxorubicin alone or in combination with ifosfamide or radiotherapy (RT), did not improve OS in patients with LMSs.
To date, perioperative systemic chemotherapy and RT
have not conquered the survival benefits of complete
resection. Further studies are required to prolong the
OS of patients with an LMS. Treatment methods for
LMSs other than surgery have not yet shown any clear
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benefits; therefore, complete resection is the only established therapy. However, there are some trials for this [18,
19]. Determining the treatment for LMSs is complex and
cases should be discussed among multidisciplinary team
members.

Conclusion
In conclusion, we report a case of a vessel-derived PLMS
with a poor prognosis due to aggressive tumor growth.
A vessel-derived PLMS requires further investigation to
determine its characteristics and therapeutic strategies to
improve long-term prognosis.
Abbreviations
LMS: Leiomyosarcoma; PLMS: Pleomorphic leiomyosarcoma; IVC: Inferior vena
cava; α-SMA: α-Smooth mesenteric actin; EVG: Elastica van Gieson; HE: Hematoxylin–eosin; RT: Radiotherapy; OS: Overall survival.
Acknowledgements
Not applicable.
Author contributions
MO and TA conceived the idea, developed the theory, and performed
computations. YS, SY, MN, and TN recommended certain investigations and
supervised this study. All authors discussed the results and contributed to the
final manuscript. All authors read and approved the final manuscript.
Funding
We did not receive funding for the design of the study, collection, analysis,
and interpretation of data, or for writing the manuscript.
Availability of data and materials
Data sharing is not applicable to this article, as no datasets were generated or
analyzed during the current study.

Declarations
Ethics approval and consent to participate
All procedures used in this study were approved by our institution’s ethics
committee.
Consent for publication
Written informed consent was obtained from the patient for publication of
this case report and accompanying images.
Competing interests
The authors declare no competing interests.
Author details
1
Departments of Surgery, Onomichi General Hospital, 1‑10‑23, Hirahara,
Onomichi, Hiroshima 722‑8508, Japan. 2 Departments of Pathology, Onomichi
General Hospital, Onomichi, Hiroshima, Japan.
Received: 2 April 2022 Accepted: 15 July 2022

References
1. Penel N, Coindre JM, Giraud A, Terrier P, Ranchere-Vince D, Collin F, et al.
Presentation and outcome of frequent and rare sarcoma histologic
subtypes: A study of 10,262 patients with localized visceral/soft tissue
sarcoma managed in reference centers. Cancer. 2018;124:1179–87.

Otabe et al. Surgical Case Reports

2.

3.

4.
5.
6.

7.
8.
9.
10.
11.
12.
13.
14.
15.
16.
17.
18.

19.

(2022) 8:147

Oda Y, Miyajima K, Kawaguchi K, Tamiya S, Oshiro Y, Hachitanda Y, et al.
Pleomorphic leiomyosarcoma: clinicopathologic and immunohistochemical study with special emphasis on its distinction from ordinary
leiomyosarcoma and malignant fibrous histiocytoma. Am J Surg Pathol.
2001;25:1030–8.
Tan MC, Brennan MF, Kuk D, Agaram NP, Antonescu CR, Qin LX, et al.
Histology-based classification predicts pattern of recurrence and
improves risk stratification in primary retroperitoneal sarcoma. Ann Surg.
2016;263:593–600.
Tanaka K, Ozaki T. New TNM classification (AJCC eighth edition) of bone
and soft tissue sarcomas: JCOG Bone and Soft Tissue Tumor Study Group.
Jpn J Clin Oncol. 2019;49:103–7.
Miyajima K, Oda Y, Oshiro Y, Tamiya S, Kinukawa N, Masuda K, et al.
Clinicopathological prognostic factors in soft tissue leiomyosarcoma: a
multivariate analysis. Histopathology. 2002;40:353–9.
Giuntoli RL 2nd, Lessard-Anderson CR, Gerardi MA, Kushnir CL, Cliby
WA, Metzinger DS, et al. Comparison of current staging systems and a
novel staging system for uterine leiomyosarcoma. Int J Gynecol Cancer.
2013;23:869–76.
Radkowski CA, Dodd LG, Johnson JL, Harrelson JM, Brigman BE. Leiomyosarcoma of the somatic soft tissues. J Surg Orthop Adv. 2012;21:96–101.
Nathenson MJ, Barysauskas CM, Nathenson RA, Regine WF, Hanna N, Sausville E. Surgical resection for recurrent retroperitoneal leiomyosarcoma
and liposarcoma. World J Surg Oncol. 2018;16:203.
Roland CL, Boland GM, Demicco EG, Lusby K, Ingram D, May CD, et al.
Clinical observations and molecular variables of primary vascular leiomyosarcoma. JAMA Surg. 2016;151:347–54.
Italiano A, Toulmonde M, Stoeckle E, Kind M, Kantor G, Coindre JM, et al.
Clinical outcome of leiomyosarcomas of vascular origin: comparison with
leiomyosarcomas of other origin. Ann Oncol. 2010;21:1915–21.
Ghani UHM, Leong JF, Sani MH, Rosli N, Mohd-Haflah NH. Metastatic
vascular pleomorphic leiomyosarcoma in a previously treated cervical
carcinoma patient: a diagnostic dilemma. Cureus. 2021;13: e16182.
Abed R, Abudu A, Grimer RJ, Tillman RM, Carter SR, Jeys L. Leiomyosarcomas of vascular origin in the extremity. Sarcoma. 2009;2009: 385164.
Farshid G, Pradhan M, Goldblum J, Weiss SW. Leiomyosarcoma of somatic
soft tissues: a tumor of vascular origin with multivariate analysis of outcome in 42 cases. Am J Surg Pathol. 2002;26:14–24.
Jeong S, Han Y, Cho YP, Kwon TW. Clinical outcomes of surgical resection for leiomyosarcoma of the inferior vena cava. Ann Vasc Surg.
2019;61:377–83.
Reix T, Sevestre H, Sevestri-Pietri MA, Szychta P, Pietri J. Primary malignant
tumors of the venous system in the lower extremities. Ann Vasc Surg.
1998;12:589–96.
Malki Y, Lazaar H, Bouhout T, Serji B, Benzirar A, El Harroudi T. Infrarenal
vena cava leiomyosarcoma treated with surgical resection and vascular
reconstruction. Cureus. 2021;13: e15808.
Abisi S, Morris-Stiff GJ, Scott-Coombes D, Williams IM, Douglas-Jones AG,
Puntis MC. Leiomyosarcoma of the inferior vena cava: clinical experience
with four cases. World J Surg Oncol. 2006;4:1.
Carbone F, Pizzolorusso A, Di Lorenzo G, Di Marzo M, Cannella L, Barretta
ML, et al. Multidisciplinary management of retroperitoneal sarcoma: diagnosis, prognostic factors and treatment. Cancers (Basel). 2021. https://doi.
org/10.3390/cancers13164016.
Judson I, Verweij J, Gelderblom H, Hartmann JT, Schoffski P, Blay JY, et al.
Doxorubicin alone versus intensified doxorubicin plus ifosfamide for
first-line treatment of advanced or metastatic soft-tissue sarcoma: a
randomised controlled phase 3 trial. Lancet Oncol. 2014;15:415–23.

Publisher’s Note

Springer Nature remains neutral with regard to jurisdictional claims in published maps and institutional affiliations.

Page 5 of 5

