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Abstract
Retroperitoneal and pelvic LMS tumours are rare and aggressive, 27% of patients experienced local recurrence, 75% in the form of pulmonary metastases. 
Currently 27% of patients are in complete remission after a minimum follow-up of 12 months. DFS was 13.3 months, the OS mean (SD) was 43.3 (37.6) months 
and the OS rate was 56%. The treatment that currently yields the best results of Retroperitoneal and pelvic LMS tumours is local control based on radical 
surgery (R0 resection). This retrospective single center study analyzed presentation, management and outcome of 11 patients with retroperitoneal and pelvic 
leiomyosarcomas. These types of tumours are rare and usually aggressive. The best treatment is local control based on radical surgery (R0 resection) and 
chemotherapy and/or radiotherapy.
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Introduction
Retroperitoneal and Pelvic Leiomyosarcomas (LMS) of vascular 

origin represent 0.5% of all sarcomas, with only around 300 cases 
described in the literature to date. Since clinical presentation is 
typically nonspecific, LMS diagnosis is often delayed. Women are 
twice as likely to develop the disease, which typically appears in the 
fifth or sixth decade of life [1]. The most frequent LMS site is the 
inferior Vena Cava (VC). Management of these patients needs to be 
multidisciplinary. Radical surgery is the treatment of choice, as it is 
the best means of locally controlling the disease. Recurrences are 
common, however, and signal a poor prognosis [2]. 

Methods
For our retrospective analysis of follow-up for a cohort of patients 

who had undergone LMS surgery in our hospital between 2008 
and 2018, we collected data on demographics, intervention type, 
complications, recurrence rate, reoperation rate, Disease-Free Survival 
(DFS) and Overall Survival (OS). Procedures were in accordance 
with the Helsinki Declaration of 1975, as revised in 1983.Informed 
consent was obtained from each patient. Extracted data were input 
to a database built with Microsoft Excel (Microsoft Corporation), 

and statistical analyses were performed with SPSS version 18 (PASW 
Statistics for Windows).

Results
The sample included 11 patients diagnosed of Leiomyosarcoma 

with previous biopsy, all patients underwent surgery, mean (SD) 
age 52 (10.6) years (range, 33 years to 74 years), 91% of whom were 
women, and 73% of whom had comorbidities (Table 1).

The mean (SD) American Society of Anesthesiologists (ASA) 
surgical risk score was ASA 2 (ASA 1). The median time from 
appearance of symptoms to diagnosis was 8 months (range, 6 
months to 24 months). Three patients had pulmonary metastases at 
diagnosis. Just over a third of patients (36%) underwent neoadjuvant 
chemotherapy aimed at reducing tumour size and enhancing 
resectability, and the remaining patients (64%) directly underwent 
surgery (Table 2).

Comorbidities %
Hypertension 54.55%
Diabetes mellitus type 2 18.18%
High cholesterol 9.09%
Chronic obstructive pulmonary disease 9.09%
Pulmonary embolism 9.09%
Cerebro vascular accident 9.09%
Ischemic cardiomyopathy 9.09%

Table 1: Comorbidities.

Location N Surgical Approach
Vena Cava 7 Open
Left Iliac Vein 1 Open
Left Renal Vein 1 Open
Right Gonadal Vein 1 Laparoscopy
Right Iliac Vein 1 Open

Table 2: LMS site and surgical approach.
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The interventions were performed by a team of oncologist 
surgeons and a vascular surgeon. Mean (SD) operating time was 268 
(69) minutes. R0 (negative margin), R1 (microscopic positive margin), 
R2 (macroscopic positive margin) resections were performed in 
45.5%, 45.5% and 9% of patients, respectively.

In 73% of patients, resection was en bloc, i.e., (Figure 1) it 
included adjacent organs such as a kidney, the spleen or the colon; in 
the remaining 27% (Figure 2), only the tumour was resected (Table 
3). Mean (SD) blood loss during surgery was 500 (580) cc and 36% of 
patients required blood transfusion during surgery (mean 900 cc). No 
patient required reoperation. Postoperative complications according 
to the Clavien-Dindo classification occurred in 63% of patients (36% 
grade I and 27% grade II).

Median hospital stay was 28 days (range, 7 days to 69 days). No 
patient died during surgery and all were discharged. During follow-
up, 27% of patients are in complete remission after a minimum follow-
up of 12 months. 27% of patients experienced local recurrence 74.1% 
had disease relapse in the form of pulmonary metastases and a single 
patient relapsed with breast and liver metastases. All patients received 
adjuvant chemotherapy and radiotherapy. Mortality during follow-up 
was 45% (5 patients); one patient died a year after surgery because of a 
primary brain tumour, but had no LMS recurrence during follow-up. 

Disease free survival was 13.3 months. The Overall survival 
rate was 56%, for a mean (SD) of 43.3 (37.6) months. There were 

no statistically significant differences when comparing resection 
type (R0, R1 or R2) with survival (p>0.05), a result that is, however, 
probably due to the small size of our sample.

Discussion
Because retroperitoneal and pelvic LMS are usually detected 

when already at an advanced stage, prognosis is generally poor [3]. 
Symptoms include abdominal or back pain (70%), oedema of the lower 
legs (15%), abdominal distension (9%), and weight loss (11%) and, 
more infrequently, VC thrombosis or inferior pulmonary embolism 
[4]. Growth patterns in relation to the affected venous vessel may be 
endoluminal (most frequently), extraluminal or mixed [5]. Distant 
metastasis occurs via the lymphatic route to regional lymph nodes 
and via the haematologic route to the lungs, liver and bones.

LMS in the inferior VC are classified by level according to the 
relationship with neighbouring structures: (a) level 1 corresponds 
to tumours in the infrarenal inferior VC (38% of cases); (b) level 2 
corresponds to tumours located between the suprahepatic veins 
and the entrance to the renal veins (46% of cases); and (c) level 3 
corresponds to tumours located between the right atrium and the 
entrance to the suprahepatic veins (16% of cases) [5]. In our case, 
6 patients had tumors whose origin was vena cava. Four (36.4%) 
correspond to level I and two (18.2%) cases to level one. The rest were 
located in the renal vein, gonadal and iliac vein.

Figure 1: Leiomyosarcoma of vena cava.

Patient Tumour size Surgery Reconstruction Resection 
type FNLCLCC grade AJCC stage 

1 7.8 Anterior vena cava wall tumour resection Partial resection of the vein and 
suture R0 3 T2N0M0

2 12 Anterior vena cava wall tumour resection + left 
nephrectomy for renal involvement 

Partial resection of the vein and 
suture R1 3 T3N0M0

3 9 Vena cava tumour resection + nephrectomy + aorta wall Vena cava ligature + aorta 
prosthesis R1 3 T3N0M0

4 13 Vena cava tumour resection + nephrectomy + gallbladder 
+ suprarenalectomy Vena cava ligature R1 2 T2N0M0

5 10 Renal vein tumour resection + nephrectomy Vein ligation R1 2 T2N0M0
6 11 Gonadal vein tumour resection Ligature R0 2 T2N0M0

7 5 Lateral vena cava wall tumour resection Partial resection of the vein and 
suture R1 3 T2N0M0

8 7 Right external iliac vein tumour + femoral nerve resection Synthetic femoral artery bypass 
prosthesis R0 3 T3N0M1

9 5 Left renal vein tumour + pancreatic tail + left colon + 
kidney + psoas muscle resection Vein ligation R0 3 T3N1M1

10 5.5 Left iliac vein tumour Ligature R2 3 T3N0M0
11 12 Gonadal vessel anterior wall tumour + vena cava resection Anterior vena cava wall suture R0 3 T3N0M1

Table 3: Retroperitoneal and pelvic characteristics.

Figure 2: Leiomyosarcoma of left renal vein.
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The mainstay of treatment is surgery involving tumour resection 
with negative margins (R0). While resection of level 1 tumours is 
a relatively simple procedure in experienced hands, resection of 
level 2 and 3 tumours may require complex procedures. The type 
of procedure is determined by the level of involvement of adjacent 
structures, by tumour size and by the presence or absence of collateral 
circulation compensating for possible occlusion of the affected venous 
vessels [6]. The surgical options include partial resection of the vein 
and bovine pericardium patch angioplasty when tumoral involvement 
is less than 75% of the circumference, or complete resection with 
venous or prosthetic graft when involvement is greater than 75% [7]. 
When the tumour totally occludes the venous vessels, resulting in 
important collateral circulation, the inferior VC or iliac can be ligated 
until venous drainage of the extremities by the collateral pathway. 
However many of the collaterals are resected during tumor removal 
and that vena cava ligation in those instances is associated with over 
50% significant lower extremity edema [6].

In our case, the reconstruction options planned were: suture 
of the anterior or lateral vein, replacement with PTFE or Dacron 
prostheses or simply tumor resection and vein ligation. In four cases 
we performed suture of the affected wall of the vena cava since the 
tumor involvement of the vein circumference was limited without 
significantly compromising its diameter. In 6 cases ligation of the 
affected vein was performed, 3 of which were vena cava. Two patients 
had significant edema in the lower extremities that improved with 
the use of compression stockings. Case No. 3 required prosthetic 
replacement of a segment of the aorta due to tumor involvement. 
Case No. 7, a prosthetic iliac femoral bypass was used. In case No. 
10, reconstruction of the iliac vessels was planned with prosthesis 
but it was not carried out because the surgery was complicated by 
significant bleeding and bone involvement of the tumor, so the vessels 
were ligated.

The use of postoperative anticoagulant or antiaggregant treatment 
will depend on the type of repair performed. When prosthesis is used, 
some authors recommend anticoagulation treatment for 6 months 
followed by prophylactic antiaggregant treatment [6,7], while others 
report good results without anticoagulation treatment [8]. In our 
case we used the former regimen when prosthesis was used and 
anticoagulation treatment for 6 months in cases of a simple repair of a 
large vessel (iliac or femoral).

Neo-adjuvant chemotherapy is an alternative for unresectable 
tumours, with subsequent surgical removal recommended if the 
tumour recurs after chemotherapy. According to the European 
Society of Medical Oncology (ESMO) guidelines, radiotherapy is 
indicated in selected cases with superficial low/high-grade tumours 
measuring >5 cm and deep low-grade tumours measuring <5 cm. 
As for deep low-grade tumours measuring >5 cm, these should be 
discussed individually with a multidisciplinary team, bearing in mind 
the anatomical site and looking for a trade-off between expected risks 
and benefits (level of evidence 2C) [9]. All of our patients were treated 
with both adjuvant chemotherapy and radiotherapy.

Vascular LMS recur frequently and require multiple reoperations. 
As predictors of poorer overall survival, Alkhalili and colleagues [1] 
identified advanced age, larger tumours, en-bloc resections, adjuvant 
chemotherapy and incomplete resection. The fact that histological 
grade was not a significant predictive factor was interpreted as being 
due to the aggressiveness of the sarcoma and, in some of the included 
series, possibly due to incomplete pathological reports [1].

Wachtel and colleagues [10] reported mean DFS and OS of 
12 and 23 months, respectively, DFS rates at 1 and 5 years of 57% 
and 6%, respectively, and OS rates at 1 and 5 years of 92% and 55%, 
respectively. In our case, DFS was 13.3 months, the OS mean (SD) was 
43.3 (37.6) months and the OS rate was 56%. 

Conclusion
Retroperitoneal and pelvic LMS tumours are rare and usually 

aggressive. The option that currently yields the best results is local 
control based on radical surgery (R0 resection) and chemotherapy 
and/or radiotherapy. We found no significant differences in survival 
compared to the type of resection.
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