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SUMMARY

Introduction Leiomyosarcoma of the inferior vena cava (IVC) is a rare mesenchymal tumor originating
from the endothelial smooth muscle of the intima and account for about 1-2% of all the sarcomas of
the soft tissue.

The objective of this article is to show a case of IVC leiomyosarcoma, it's resection and reconstruction
using a ProxiCor patch.

Case outlines We showed a case of a 65-year-old woman presented with abdominal pain and mass in
subhepatic space, who underwent surgery and resection of a leiomyosarcoma of IVC. IVC was recon-
structed with ProxiCor patch, and histopathologically confirmed that it was leiomyosarcoma.
Conclusion Our experience has shown that the application of extracellular matrix is safe and has given
a satisfactory treatment result. A comparison with a larger patient sample should give a true representa-
tion of the advantages and disadvantages of this type of material in vascular reconstructive procedures.
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INTRODUCTION

Leiomyosarcoma (LMS) of the inferior vena cava
(IVC) is a rare mesenchymal tumor originating
from the endothelial smooth muscle of the in-
tima and account for about 1-2% of all the soft
tissue sarcomas [1]. From Perl and Virchow’s
first description in 1871 until today, less than
450 cases have been reported in literature [2].
Women in the fifth to sixth decade of life are
dominantly affected [3]. Radical tumor resec-
tion was associated with better five- and 10-year
survival rates 49.4% and 29.5%, respectively [3].

Because this disease is not common, data
for management of this tumor are scarce and
radical removal with grossly negative margins
is considered the main treatment option [4].
Reconstruction techniques of IVC vary greatly
in the published literature so far, which makes
it difficult to form a consensus on the most ap-
propriate reconstruction strategies, especially
when achieving negative margins requires
reconstruction in the form of interposition of
different grafts [5, 6].

The purpose of this case report is to docu-
ment our center’s experience with IVC recon-
struction using ProxiCor (Elutia, Silver Spring,
MD, USA) patch after “en block” resection of
LMS and the belonging segment of the IVC in
order to achieve negative resection margins.

CASE REPORT

A 65-year-old female with a recent history of
chronic abdominal pain was referred to our

clinic. An abdominal computed tomography
scan showed a mass of 73 x 56 x 54 mm in
the subhepatic space, just below the right
adrenal gland in close relationship with the
IVC (Figures la and 1b). Esophago-gastro-
duodenoscopy and colonoscopy showed nor-
mal findings.

After multidisciplinary evaluation of the
case, the patient was offered surgical treat-
ment. Through midline incision, and after
Cattell-Braasch and a Kocher maneuver, the
infrahepatic IVC and renal veins were exposed.
Intraoperative finding showed that previously
described mass originated from the anterior as-
pect of the upper segment of the IVC, and it did
not infiltrate the adjacent structures. Both renal
veins and the right gonadal vein were prepared
and reined in (Figure 1). A cranial and caudal
clamping of the IVC was applied and the tumor
was resected (Figure 2).

The vena cava defect of approximately 7
cm in size was reconstructed using a ProxiCor
patch (Elutia).

The patch was sutured with two 5/0 polypro-
pilene running sutures (Figure 3.). A heparin-
ized solution was injected into the vessel and
vascular clamp was then removed with good
results.

The patient tolerated the procedure well and
had no complications during her stay in the
hospital. The patient was discharged on the
ninth postoperative day with oral anticoagu-
lant therapy.

No symptoms, nor complications were ob-
served during the postoperative period and
checkups.
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Figure 1. Multidetector computed tomography of the abdomen, coronal section; the yellow
dashed lines mark the tumor; the blue dashed lines mark the border of the inferior vena cava (left);
intraoperative finding (right); yellow tape is on the hepatoduodenal ligament, the uppermost
blue tape on the inferior vena cava, left blue tape is on the left renal veins, two lower blue tapes
are on the right gonadal vein and lower portion of the inferior vena cava
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\ :\
N

|

Figure 2. Resected inferior vena cava (left); resected tumor protruding into the lumen of the
inferior vena cava (right)

Figure 3. Inferior vena cava reconstruction using ProxiCor patch (Elutia), intraoperative appear-
ance (left); a three-dimensional multidetector computed tomography reconstruction during the
postoperative period (right)
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The histomorphological and immuno-
histochemical characteristics of the tumor
correspond to a high-grade primary malig-
nant mesenchymal tumor of smooth muscle
differentiation of the LMS type, with the
largest diameter of 67 mm.

No evidence of the disease at the time
of this report, six months after the surgery.

This case report was approved by the
institutional ethics committee, and written
consent was obtained from the patient for
the publication of this case report and any
accompanying images.

DISCUSSION

LMS of the IVC are exceedingly rare and
with an incidence < 1/100,000 of all adult
malignancies [7]. Because of the rarity of
the disease, case studies and case reports
are making the majority of available litera-
ture, thus are clinical decisions in everyday
practice so difficult and no consensus on
ideal management of these tumors exist.
To our knowledge, surgical resection with
negative margins is currently the only cu-
rative treatment and the best predictor of
long-term survivals for LMS of the IVC
[8]. In study conducted by Hines et al. [9],
which included 14 patients with IVC LMSs,
a five-year survival rate in patients who had
positive margins was 0%, while on the other
hand, patients with negative margins had
significantly higher five-year survival rate of
68%. Similar results were shown in a study
by Hollenbeck et al. [10] that included 25
patients, which showed a three-year survival
of 76% in patients with negative margins
and 0% in group of patients with positive
margins. On the other hand, a recent study
has shown that neither disease-free survival
rate, nor overall survival was not influenced
by microscopic margin status [2].

In rare cases, the slow growth of the tu-
mor causes complete obstruction of the IVC
and promotes the development of numer-
ous collaterals, and allows radical surgery
without vascular reconstruction of IVC;
however, low extremity edema is a frequent
complication [11].

In the majority of cases, after resection
of the IVC due to LMS, vascular recon-
struction is often required. In the previous
literature, the highest percentage of recon-
struction involves the use of polytetraflou-
roethylene graft [12]. In a study by Pan et al.
[12] among the 315 cases (83.6%) with pro-
vided operative details, the IVC was ligated
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in 20.3%, primarily repaired in 21.9%, and replaced by
prosthetic graft in 49.2%. Other types of materials that
were used in reconstruction of IVC included: cadaveric
graft (3.2%), bovine pericardium (1.6%), autologous vein
(3.5%), and autologous peritoneum (0.3%) [12].

The use of biological material in IVC reconstruction
is extremely rare [12, 13]. Therefore, the main indication
for the application of biological material remains after the
removal of the infected prosthetic graft [13]. In our case,
we used ProxiCor (Elutia) to reconstruct the IVC defect
after resection. ProxiCor (Elutia) is an extracellular matrix
(ECM) derived from submucosa of porcine small intestine.

The previous experience of this material is dominant in
cardiac surgery in pericardial reconstruction and in cases
such as repair of atrial or ventricular septal defect [14].
Unlike the synthetic alternative, this material has shown
reduced foreign body reaction and postoperative inflam-
mation [14]. Compared to other materials used in recon-
structive procedures, ECM is significantly more expensive.
To the best of our knowledge this is the first case of vascu-
lar reconstruction by ECM after IVC resection due to LMS.
In our case, after the application of this material, there
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were no postoperative complications in the form of IVC
thrombosis, thromboembolic complications, or infections.

Intraoperative bleeding control with caudal and proxi-
mal IVC clamping has been shown to lead to stasis and
increase the risk of thrombosis, and therefore intraopera-
tive systemic heparinization prevents this complication
[15]. In contrast, the use of postoperative systemic anti-
coagulants after IVC resection and reconstruction is still
debated and there are no clear guidelines on this topic.
During the hospitalization, our patient was prescribed
low-molecular-weight heparin (0.4 ml twice a day), while
in the postoperative period, novel anticoagulant drug was
prescribed. Until the publication of the case report, the
patency of the reconstructed segment of the vena cava
was preserved.

Our experience has shown that the application of ECM
is safe and has given a satisfactory treatment result. A com-
parison with a much larger number of patients will give a
true presentation of the advantages and disadvantages of
this type of material in vascular reconstructive procedures.

Conflict of interest: None declared.

case series and literature review. Surg Oncol. 2021;39:101670.
[DOI: 10.1016/j.suronc.2021.101670] [PMID: 34710646]

9. Hines OJ, Nelson S, Quinones-Baldrich WJ, Eilber FR.
Leiomyosarcoma of the inferior vena cava: prognosis and
comparison with leiomyosarcoma of other anatomic sites. Cancer.
1999;85(5):1077-83. [PMID: 10091791]

10. Hollenbeck ST, Grobmyer SR, Kent KC, Brennan MF. Surgical
treatment and outcomes of patients with primary inferior vena
cava leiomyosarcoma. J Am Coll Surg. 2003;197(4):575-9.

[DOI: 10.1016/51072-7515(03)00433-2] [PMID: 14522326]

11. Daylami R, Amiri A, Goldsmith B, Troppmann C, Schneider PD,
Khatri VP. Inferior vena cava leiomyosarcoma: is reconstruction
necessary after resection? J Am Coll Surg. 2010;210(2):185-90.
[DOI: 10.1016/j.jamcollsurg.2009.10.010] [PMID: 20113938]

12. PanJ, Qiu CY, He YY, Xue X, Li DL, Tian L, et al. A 10-year experience
of leiomyosarcoma of the inferior vena cava. Phlebology.
2022;37(8):572-8.[DOI: 10.1177/02683555221101706]

[PMID: 35570826]

13. Gaignard E, Bergeat D, Robin F, Corbiére L, Rayar M, Meunier
B. Inferior Vena Cava Leiomyosarcoma: What Method of
Reconstruction for Which Type of Resection? World J Surg.
2020;44(10):3537-44.[DOI: 10.1007/500268-020-05602-2]

[PMID: 32445073]

14. Rego A, Cheung PC, Harris WJ, Brady KM, Newman J, Still R.
Pericardial closure with extracellular matrix scaffold following
cardiac surgery associated with a reduction of postoperative
complications and 30-day hospital readmissions. J Cardiothor Surg.
2019;14(1):61. [DOI: 10.1186/513019-019-0871-5] [PMID: 30876459]

15. Bower TC, Nagorney DM, Cherry KJ Jr, Toomey BJ, Hallett JW,
Panneton JM, et al. Replacement of the inferior vena cava for
malignancy: an update. J Vasc Surg. 2000;31(2):270-81.

[DOI: 10.1016/50741-5214(00)90158-7] [PMID: 10664496]

www.srpskiarhiv.rs



590

Karamarkovic¢ A. et. al.

PeceKuuja ejommnocapkoma Aoke Wyn/be BEHE U PEKOHCTPYKLMja ProxiCor-om

AnekcaHpap P. Kapamapkosuh, Bnaguua B. hiyk, JoaH T. Jynocku
KnuHnuko-6onHnukn LeHTap ,3Be3papa’; Knuxika 3a xupyprujy  Hukona Cnacuh’, beorpag, Cpbuja;

YHusep3uteT y beorpagy, Meguuucku dakyntet, beorpag, Cpbuja

CAMETAK

YBog Jlejomrocapkom fotbe LWyn/be BEHe je pefak Me3eHxXu-
MaJiHV TYMOP MopeKsia eHAOTENWjanHUX FaTKNX MUWURAHUX
henuja nHTUME 1 YnHY OKO 1-2% CBUX CapKOMa MEKMX TKUBA.
Linrb oBor paga je ga npukaxe cnyyaj 6onecHuue ca nejomuo-
CapKOMOM [I0HE€ LLYT/be BEHE, peceKLujy TOF TYMOpa U PeKoH-
CTPYKUWjy 3akpnom ProxiCor.

Mpukas 6onecHukKa lNprkasaH je cnyvaj 6onecHuue ctape
65 roauHa, ca 6onoBrMa y TpOyXy 1 Macom y cybxenaTuyHom
npocTopy, Kog Koje je ypaheHa XvpypLuKa pecekuuja Tymopa,

DOI: https://doi.org/10.2298/SARH230206069K

Ca PEKOHCTPYKLMjOM [joHbe Wyrnsbe BeHe 3akprnom ProxiCor.
XncTonatonowkKa aHanm3a je NOTBPAMIa Aa ce pagu v nejo-
MMOCaKpPOMy.

3akspyyak Hale nckycTBO je nokasano Aa je ynotpeba ek-
CTpauenynapHor MaTpyKkca curypHa u aa aaje 3agoBosbaBajy-
he pe3yntate y neuemy. lMopehere ca 3HaTHO Behim Bpojem
6onecHuka npyxvhe 60sby yBUA y NPEAHOCTM N MaHe OBOT
matepyjana y BacKyslapHUM PEKOHCTPYKTUBHUM NpoLiefypama.

KrbyuHe peun: forba LWynsba BeHa; nejomuocapkom; ProxiCor
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