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CASE REPORT

Leiomyosarcoma of vascular origin: lessons 
learned from misdiagnosis
Mohamed Salah Ayyad1*   , Mahmoud Fawzy Elbellasy1, Amany Hassan2    and Mona Gad1    

Abstract 

Background  Leiomyosarcoma (LMS) of vascular origin is a rare entity of soft tissue sarcomas. Although they arise 
mostly from retroperitoneal major vascular structures, some encountered cases may arise from the smaller vascular 
structures of the thigh as the femoral vein. Due to their origin from the vascular structures, they represent a diagnostic 
challenge as they may be misdiagnosed as deep vein thrombosis (DVT).

Case presentation  We present a case of a 45-year-old woman with left femoral and iliac vein LMS 
that was previously described in the vascular ultrasound (US) report as extensive DVT involving the femoral 
and external iliac veins. The patient did not improve after receiving the prescribed anticoagulants. Seven months later, 
the patient underwent computerized tomography (CT) with contrast, revealing a soft tissue mass in the anatomical 
site of the left common femoral and external iliac veins. The patient underwent both US-guided tru-cut biopsy 
and incisional biopsy from the iliac lymph nodes which revealed leiomyosarcoma.

Materials and methods  The patient underwent both vascular ultrasound and magnetic resonance imaging 
of the pelvis and the left thigh at the time of the first presentation. Seven months later, she underwent contrast-
enhanced CT of the abdomen and pelvis.

Outcome  The patient was referred to the oncology department to receive the appropriate chemotherapy protocol 
as the tumor was inoperable.

Conclusions  Although leiomyosarcoma of vascular origin is a rare entity of neoplasms, it is usually underestimated. 
A high index of suspicion would help the clinician to suspect such a neoplasm and save time for early diagnosis 
and management. Special caution should be taken for patients with venous thrombosis not improving 
on anticoagulants. When there is suspicion, other modalities such as computerized tomography and magnetic 
resonance imaging help confirm the diagnosis.
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Background
Vascular leiomyosarcomas are a rare subtype of leio-
myosarcoma affecting the vascular structures [1–3]. It 
mainly affects the venous rather than the arterial system 

[1, 4]. They mostly arise from the retroperitoneal vascu-
lar structures particularly the inferior vena cava [IVC] 
[4, 5]. As with other types of soft tissue sarcomas, the 
presentation may be delayed due to the deep origin of 
the neoplasm. The presenting symptom is usually lower 
limb edema due to venous stasis and recurrent DVT [3]. 
It may be also presented by deep-seated pain or distal 
embolism [4]. The tumor tends to progress slowly, invade 
the surrounding soft tissue, and metastasize within 
the circulation. It has a relative female predilection 
[male:female = 1:4] [5].
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While a mass in the femoral triangle is relatively com-
mon most of which are benign conditions, LMS of the 
common femoral vein is exceedingly rare [6]. Differen-
tial diagnosis includes lymphadenopathy, hernias, femo-
ral artery aneurysms, and saphena varix [6]. LMS of the 
femoral vein can result in lower limb edema and pain, 
so it is difficult to differentiate from DVT. Although the 
ultrasonographic features of LMS of the vein have been 
reported in some cases, no studies have described spe-
cific features of vascular LMS [7].

The diagnosis of LMS is usually delayed because the 
majority of the patients remain asymptomatic for a long 
time. LMS has an extremely poor prognosis, with 5-year 
malignancy-free survival rates between 30 and 50% after 
a wide surgical excision [2]. Early diagnosis of this tumor 
is important to save the patient the time necessary for 
surgical excision. The pitfall of misdiagnosing this tumor 
as DVT is a useful reminder [7].

The ultrasonographic features of LMS by B-mode are 
fairly indistinguishable from those of DVT. It usually 
manifests as a hypoechoic mass within the lumen of the 

vein. The involved vein usually appears dilated with a 
thickened wall. By color Doppler (CD), LMS may show 
color spots and linear vascularity within the hypoechoic 
mass filling the vein lumen. By pulsed-wave Doppler 
(PWD), the mass usually shows arterial vascularity inside 
[7, 8].

Contrast-enhanced CT (CECT) is very useful in the 
diagnosis of deeply seated lesions. LMS usually appears 
as a heterogeneous mass within the lumen of the vein 
that enhances in the arterial phase. In the case of extra-
venous extension, the vein may not be visualized (being 
completely infiltrated by the mass). LMS may also exert 
pressure and invade the surrounding organs [7, 8].

Leiomyosarcomas in MRI usually display low to inter-
mediate signals in their solid parts in T1-weighted 
images and high signals in T2-weighted images. Black 
blood images may also be useful in the assessment of the 
extent of intravascular extension. In case of hemorrhagic 
changes within the mass, areas of hemorrhage may dis-
play high signals in both T1- and T2-weighted images [9].

Fig. 1  [MRI of the pelvis]: a Axial T1 WIs showing dilated left external iliac vein with intermediate SI (green arrowhead), b axial T2 WIs showing 
dilated left external iliac vein with alternating high and intermediate signal inside its lumen (blue arrowhead), c, d sequential coronal STIR images 
showing the dilated left external iliac and common femoral veins with internal mixed high and low signal within their lumen (yellow arrowheads)
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Case presentation
Case history
A 45-year-old woman presented to our vascular surgery 
department with left lower limb edema. The patient 
underwent vascular ultrasound of the left lower limb 
which revealed dilated left common femoral and 
external iliac veins with hypoechoic content inside. The 
patient did not have any risk for increased coagulability, 
so MRI of the pelvis was ordered to exclude any pelvic 
mass compressing the venous system. The MRI revealed 
markedly dilated left common femoral and external 
iliac veins with heterogeneous signals inside (Fig.  1). 
No definite pelvic masses were detected, so the patient 
was diagnosed with extensive DVT and was prescribed 
anticoagulants. The patient was arranged for future 
visits for the follow-up of her DVT. During that period, 
the patient’s prothrombin time (PT) was 13.9  s and the 

international normalized ratio (INR) was kept between 
1.4 and 1.6. The patient’s platelet count was 262 k/uL.

The patient’s symptoms did not improve during the 
next seven months. Another vascular ultrasound was 
ordered to follow up the extension of the DVT. The 
ultrasound revealed progressive dilatation of the venous 
system with a mass-like structure extending outside the 
lumen with areas of cystic degeneration. CD revealed 
color spots within the solid portions of the lesion with 
arterial wave by PWD. The patient underwent CECT 
which revealed heterogeneously enhancing mass in the 
arterial phase totally encasing the external iliac vessels 
with non-visualization of the common femoral and 
external iliac veins (Fig. 2). The CT also revealed multiple 
suspicious-looking regional lymph nodes (Fig.  3a) and 
distant metastatic spread in the form of multiple non-
enhancing hepatic focal lesions (Fig.  3b), pulmonary 

Fig. 2  [Multislice post-contrast CT of the pelvis (arterial phase)]: a Axial image showing a heterogeneously enhancing mass in the anatomical site 
of the left external iliac vein totally encasing the normally enhancing left external iliac artery (red arrowhead), b axial image showing the previously 
mentioned mass partially encasing the left common femoral artery (light blue arrowhead), c, d sequential coronal images showing the longitudinal 
extent of the mass, as well as the relation between the mass and the normally enhancing left external iliac and common femoral arteries (orange 
arrowhead)
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nodules (Fig.  3c), and necrotic left hilar lymph node 
(Fig. 3d).

Biopsy and pathology
The patient underwent a tru-cut biopsy from the mass. 
Microscopic examination of the slides prepared from 
the sample revealed malignant spindle/pleomorphic 
cell proliferation with high-grade nuclear atypia, 
pleomorphism, and hyperchromasia. The pathologist 
recommended another larger biopsy for the completion 
of immunohistochemistry (IHC). Another incisional 
biopsy was obtained from the left external iliac lymph 
nodes and sent for microscopic examination which 
revealed malignant spindle cell proliferation arranged 
into fascicles of atypical spindle-shaped cells with 
hyperchromatic nuclei and a high degree of atypia. 
IHC for smooth muscle actin (SMA) and H-Caldesmon 
revealed diffuse positive reaction in the tumor cells 

(Fig.  4). The final diagnosis was leiomyosarcoma of the 
femoral vein.

Multi‑disciplinary team (MDT) decision
The patient was referred to the oncology department 
to receive the appropriate protocol of chemotherapy on 
account of inoperability based on the radiological find-
ings which revealed distant metastases.

Materials and methods

•	 The Doppler ultrasonography examination was per-
formed by (TOSHIBA Aplio 500) using both a linear 
array transducer (7.5  MHZ) for examination of the 
common femoral vein and a curvilinear (3.5  MHZ) 
transducer for examination of the external iliac vein.

•	 The CECT examination was performed by the multi-
detector CT scan (GE-healthcare).

Fig. 3  [Post-contrast Multislice CT]: a Axial image showing necrotic suspicious looking inguinal lymph node adjacent to the mass (red arrowhead), 
b axial image of the abdomen showing non-enhancing hepatic focal lesion in segment VII (white arrowhead) and an incidentally noted tiny hepatic 
cyst in segment VIII (yellow arrowhead), c axial image of the lower chest (lung window) showing a solid pulmonary nodule of the left lung base 
(blue arrowhead), d axial image of the chest (mediastinal window) showing necrotic left hilar lymph node (green arrowhead)
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•	 The MRI examination of the pelvis was performed by 
a 1.5-Tesla scanner (Siemens Magnetom Aera). The 
patient was positioned supine in the magnetic bore.

Discussion
Leiomyosarcomas of vascular origin are a rare form of 
soft tissue sarcomas [10]. They usually arise from venous 
structures rather than arterial vascular structures [1, 
4, 10]. They represent a diagnostic challenge since they 
mimic to a great extent the symptoms of DVT [7, 8].

Leiomyosarcoma of vascular origin is more prevalent 
in females than in males [5]. In our case, the patient is 
female agreeing with the case reports presented by (Attila 
Maria Pizzini and Cesare Tripolino) and those presented 
by both (Zhang M., et  al.) and (Yingjiang Xu) in which 
the patient was also a female.

The median age of presentation of leiomyosarcomas 
is 56 years with age ranges between 33 and 61 [5]. The 
patient in our case was 45 years at the time of presen-
tation agreeing with the age range of the patients pre-
sented in the case report of (Attila Maria Pizzini and 
Cesare Tripolino) in which the patient’s age was 49 
years and the one presented by (Zhang M., et  al.) in 
which the age of the patient was 55 years.

In our case, the origin of the LMS was the common 
femoral vein. Although LMS of the femoral vessels are 

relatively less common than those arising from the IVC, 
this comes in agreement with other case reports pre-
sented by both (Zhang M., et  al.) and (Yingjiang Xu) 
in which the origin of the LMS was the femoral vein as 
well.

There are three known patterns of tumor growth for 
vascular LMS: extraluminal (outside the vessel) which 
represents the most common form, intraluminal (inside 
the vessel), and mixed pattern [6, 11]. In our case, the 
mass showed a mixed (intra- and extraluminal) growth 
pattern. This agrees with the case presented by (Gonza-
lez-Cantu Y.M., et al.) in which the mass showed a mixed 
growth pattern. On the other hand, the case presented 
by (Yingjiang Xu) showed an intraluminal pattern of 
growth.

In the case report we present, the patient’s complaint 
was lower limb edema which is usually the presenting 
symptom in case of LMS of vascular origin [7, 8] as men-
tioned by (Gonzalez-Cantu Y.M., et al.) and those men-
tioned by (Attila Maria Pizzini and Cesare Tripolino), 
(Zhang M., et al.) and (Yingjiang Xu).

The patient in our case underwent an ultrasound exam-
ination as the primary investigation which was the pri-
mary investigation done in the cases presented by both 
(Zhang M., et  al.) and (Yingjiang Xu). However, in our 

Fig. 4  (Microscopic pictures): a The tumor showed malignant spindle cell proliferation with areas of necrosis (H&E, × 40), b the component cells 
showed a high degree of cytologic atypia and pleomorphism with frequent mitotic figures (H&E, × 200), c, d the component cells showed positive 
cytoplasmic reaction for both SMA and H-Caldesmon, respectively (SMA & H-Caldesmon, × 200 & 100 , respectively)
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study, the patient underwent additional MRI in search of 
pelvic masses. Although MRI is highly sensitive for the 
diagnosis of pelvic masses, neoplastic lesions of vascular 
origin could be mistaken for extensive DVT with vein dil-
atation. Hence, a high index of suspicion is crucial to pick 
up such lesions.

Color spots by CD and arterial wave by PWD are 
important findings as they represent newly formed 
arteries which are key findings to differentiate 
between benign thrombus and LMS. In concordance 
with the findings of the case report presented by 
(Zhang M., et  al.), Doppler ultrasound revealed 
arterial vascularity within the thrombosed portion 
of the vein in our case. Therefore, ultrasound 
examination based merely on B-mode in case of 
suspected DVT is not sufficient and CD is crucial for 
early diagnosis of vascular sarcomas.

In agreement with (Zhang M., et al.), the CECT per-
formed in our case revealed a heterogeneous mass 
along the course of the femoral and external iliac vein 
with preferential enhancement in the arterial phase. 
In line with previous studies [7, 12], triphasic CT with 
adequate bolus timing is necessary to confirm the 
enhancement of the thrombus in the arterial phase 
reflecting the neoangiogenesis and the vascular nature 
of the tumor.

Conclusions

•	 Although leiomyosarcomas are relatively uncom-
mon, they are always underestimated as benign 
deep vein thrombosis.

•	 The use of color Doppler and pulsed-wave Doppler 
is very important for the early detection of tumors 
of vascular origin.

•	 The presence of color spots particularly arterial 
wave within a thrombus is an alarming sign for fur-
ther investigation to exclude tumors of vascular ori-
gin.

•	 An early vascular leiomyosarcoma may be over-
looked in the MRI examination and misdiagnosed 
as a benign deep vein thrombus.

•	 Triphasic CT with adequate bolus timing is essen-
tial to demonstrate arterial enhancement within the 
malignant thrombus in the arterial phase.

Limitations

•	 The ultrasound images of the lesion could not be 
provided as they were not uploaded to our picture 
archiving and communication system (PACS).

•	 Contrast-enhanced ultrasonography (CEUS) was not 
used. The addition of such investigation would have 

been of great value in the differentiation between 
benign and malignant thrombosis.

Recommendations
Great caution should be taken while performing an ultra-
sound examination of the venous system. The operator 
should have a high index of suspicion, particularly in the 
absence of risk factors for DVT.
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