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Abstract
Transjugular intrahepatic portosystemic shunt (TIPS) is 
the standard treatment of Budd-Chiari syndrome (BCS) 
non responsive to medical therapy. However, patients 
with inferior vena cava (IVC) obstruction proximal to 
the atrium do not benefit from TIPS and a surgical ap-
proach is mandatory. We report the case of BCS due 
to intrapericardial IVC obstruction. We describe a novel 
surgical approach using a fresh caval homograft. An 
attempt to balloon dilatation of the IVC obstruction 
was complicated by right atrial disruption with tam-
ponade and ventricular fibrillation. Lately, the patient 
successfully underwent a reconstruction of the cavo-

atrial continuity by the interposition of a fresh caval 
homograft, a novel surgical approach never described 
before for BCS. Further follow-up revealed progressive 
reduction and resolution of ascites, and overall clinical 
improvement. IVC obstruction near to the atrium can 
be surgically approached with a new technique con-
sisting in inferior vena cava resection and replacement 
with a caval homograft.
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Core tip: We describe a novel surgical approach using a 
fresh caval homograft for inferior vena cava (IVC) ob-
struction proximal to the atrium. An attempt to balloon 
dilatation of the IVC obstruction was complicated by 
right atrial disruption with tamponade and ventricular 
fibrillation. Lately, the patient successfully underwent 
a reconstruction of the cavo-atrial continuity by the 
interposition of a fresh caval homograft, a novel surgi-
cal approach never described before for Budd-Chiari 
syndrome. Further follow-up revealed progressive re-
duction and resolution of ascites, and overall clinical 
improvement. 
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INTRODUCTION
The management of  Budd-Chiari syndrome (BCS) non 
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responsive to medical therapy relies on the possibility of  
further interventional [angioplasty/stenting or transjugular 
intrahepatic portosystemic shunt (TIPS)] or surgical (shunts 
or liver transplantation) approaches[1,2]. However, apart 
from liver transplantation, surgical approach is performed 
in a minority of  patients[3]. This is probably the conse-
quence of  the absence of  a well established surgical strat-
egy for BCS, the huge difference in the outcome reported 
after surgery and the good response homogeneously 
reported after interventional approaches[4-13]. In fact, TIPS 
has recently become the standard treatment of  BCS non 
responsive to medical therapy[3]. However, a subgroup of  
patients with BCS, namely those with inferior vena cava 
(IVC) obstruction proximal to the atrium, do not benefit 
from TIPS and a surgical approach is mandatory. The 
combination of  side-to-side portacaval shunt (SSPCS) 
and cavoatrial shunt seems to be the most reliable surgical 
technique according to a single centre experience[6].

Herein, we report the case of  a patient with intraperi-
cardial inferior vena cava obstruction successfully treated 
with the reconstruction of  the cavo-atrial continuity by 
the interposition of  a fresh caval homograft.

CASE REPORT
A 47 year old man was referred to our centre for ascites 
and radiological evidence of  IVC obstruction. 

Due to a Ⅲ degree congenital atrio-ventricular block, 
a bicameral pacemaker (PM) with epicardial leads had 
been positioned at the age of  2 years old. Later on, many 
endocardial leads were implanted and, when he was 
referred to our centre for ascites, he had 5 catheters in 
place: two inactive right ventricle (RV) leads trough the 
left subclavian vein (one since 1980 and one since 1997) 
and three active leads trough the right subclavian vein (a 
bipolar atrial catheter since 2010, a RV bipolar catheter 
since 2010 and a monopolar catheter in the coronary 
sinus for left ventricle pacing; the 3 active catheters were 
linked to a ABIV PM).

At admission, examination revealed ascites and leg 
swelling. Biochemistry revealed hemoglobin 11.1 g/dL, 
platelets 173000/mm3, albumin 4.2 g/dL, normal aspartate 
aminotransferase/alanine aminotransferase, only slightly 
increased alkaline phosphatase and gamma-glutamyltrans-
ferase, bilirubin 1.8 mg/dL, international normalised ratio 
1.3. Splenomegaly was evident clinically and at ultrasound 
(14 cm). A contrast-enhanced computed tomography 
confirmed a complete IVC occlusion at the level of  the 
connection with the right atrium. At that level, one of  the 
inactive leads formed a loop with presence of  evident in-
growth of  fibrotic tissue. The angiography confirmed the 
occlusion of  the IVC with an extension of  2 cm.

In November 2011, in the cardiac hybrid suite, an at-
tempt to balloon dilatation of  the IVC obstruction was 
performed but was complicated by right atrial disruption 
with tamponade and ventricular fibrillation. An emer-
gency sternotomy was performed and the atrial tear was 
repaired with a running suture without the institution 

of  the extracorporeal circulation. The patient was then 
admitted to the intensive care unit and slowly recovered 
despite progressive worsening of  ascites and leg swelling. 

In December 2011, an elective surgical treatment was 
planned. A jugulo-pubic incision with median sternotomy 
was performed. Hepatic hilus was prepared and through 
a phrenic incision the junction between the inferior vena 
cava and the right atrium was thoroughly isolated. The 
extracorporeal circulation was instituted between aorta, 
superior vena cava and right femoral vein. On beat-
ing heart, the right atrial wall was opened in the site of  
the previous tear and all the leads were removed. The 
obstruction of  the vena cava was due to the excess of  
fibrous tissue around one of  the old inactive electrodes 
which migrated deeply into the vein. All the scarred tissue 
was removed and the hepatic vena cava was opened free 
with the supra-hepatic veins widely pervious. Then the 
liver and the right atrium were connected with a segment 
of  vena cava harvested from a cadaveric multi-organ do-
nor and preserved in electrolytic solution. The extracor-
poreal circulation was interrupted and the inferior caval 
flow restored. Three new epicardial electro-catheters were 
implanted, respectively, one on the left ventricle, one on 
the RV and one in the right atrium. Few days after sur-
gery ascites and swelling started to resolve and the patient 
was discharged on day 12 with low dose of  diuretics that 
were subsequently stopped. 

Histological examination of  the liver biopsy per-
formed during surgery confirmed a BCS picture and re-
vealed severe centro-central bridge and sinusoidal fibrosis.

At the programmed examinations, respectively three, 
six and thirteen months after surgery, the patient was 
well, with no signs of  inferior venous congestion and 
normal liver biochemistry. Moreover doppler echography 
revealed a normal flow from IVC and right atrium.

DISCUSSION
BCS is a rare and serious disease with a generally worsen-
ing outcome without intervention. Although definition 
of  response to treatment is a debated topic, when medi-
cal treatment alone is not sufficient to prevent progres-
sion, further treatments are needed[1,13].

It is widely accepted that the management of  BCS 
should follow a step by step strategy. In fact, medical 
therapy is the first-line treatment, angioplasty/stenting or 
TIPS the further step and liver transplantation (LTx) the 
last chance[1,2].

Apart from LTx, surgical treatment is generally not 
contemplated in the BCS management by recent guide-
lines[1,2]. In fact, the most used treatment for BCS non 
responsive to medical therapy is TIPS, LTx is used as a 
rescue therapy, while surgical treatments are limited to a 
strict minority of  patients[3].

TIPS is surely the mostly used treatment for BCS 
when medical therapy fails[3]. In early experiences, TIPS 
has proved effective as BCS treatment, also in the techni-
cally difficult case of  extension of  thrombosis to the por-
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tal vein tree[10,11]. Recently, a multi-centre study provides 
long-term data on TIPS treatment for 147 BCS with a 10 
year survival of  69%[12]. A less used radiological treatment 
is angioplasty/stenting[8,9].

Surgical shunts for BCS can be very successful, but 
have been associated with rapid decompensation and in-
hospital mortality can be high (about 25%), primarily due 
to the patients’ poor general condition[4-8]. In the past 
years, a surgical approach has been traditionally consid-
ered the first choice. In some series, an excellent outcome 
with long-term follow-up has been reported (95% sur-
vival, 3 to 28-year follow-up)[6]. However, in this series, the 
SSPCS was used, an approach that cannot be used when 
there is IVC thrombosis or significant compression. In 
the same series, the mortality rates of  patients with IVC 
involvement were very high after traditional surgery (me-
soatrial shunts) and better results were described with an-
other technique (SSPCS + cavoatrial shunt) in 18 patients, 
all survived after a follow-up of  5-25 years[6]. However, 
outcome after surgical portosystemic shunt is variable and 
worse results were reported by others[4,5,7,8]. In most of  the 
above series, patients with liver failure were not consid-
ered for surgery but for liver transplantation[4-8].

LTx is the last chance for BCS syndrome non respon-
sive to either medical therapy and re-canalization/decom-
pression. A multi-centre study reported a 10 year survival 
of  68%[14].

Patients with BCS due to a IVC obstruction near to 
the atrium constitute a difficult to treat subgroup of  BCS 
patients, whose management can benefit from endovas-
cular dilatation/stenting or surgical treatment.

Because of  obvious reasons, TIPS does not by-pass 
IVC obstruction, resulting ineffective. Although some 
study describe the possibility of  endovascular manage-
ment as safe and with good long-term patency, data are 
scanty and need confirmation on a larger scale[15].

The patient we describe underwent angiographic IVC 
obstruction balloon dilatation that was complicated with 
atrial laceration and pericardial tamponade , requiring im-
mediate sternotomy, pericardiotomy, internal cardiac mas-
sage, pericardial blood drainage and atrial suture. Surgical 
approach to BCS due to a IVC obstruction near to the 
atrium relies on the possibility of  surgical shunts or LTx . 
Although the long-term results of  LTx for BCS are good, 
we believe that LTx should be the last change, since sur-
gical correction avoid successive immunosuppression and 
the possibility of  LTx complications[14].

The widest experience with a surgical shunt approach 
for BCS due to a IVC obstruction is that recently pub-
lished, and the best experience was reported after a com-
bination of  SSPCS and cavo-atrial shunt: 18 patients, all 
survived after a follow-up of  5-25 years[6]. Other surgical 
techniques reported in that and other series either had 
unacceptable or non reported outcomes[4,5,7,8].

The case here reported had an excellent outcome 
after the replacement of  the obstructed segment of  the 
IVC with a caval homograft. This technique requires a 
strict collaboration with the hepatic and the cardiac team, 

with experience both in cardiac and hepatic transplanta-
tion, and the aid of  the extracorporeal circulation. The 
key of  success is to obtain a clear surgical field, with all 
the blood drained from the right atrium and from the 
liver, allowing a perfect control of  the anastomotic site. 
Moreover the use of  a fresh homograft facilitates im-
mensely the surgical performance.

Acquired inferior vena cava obstruction near to the 
atrium can be surgically approached with a new technique 
consisting in IVC resection and replacement with a caval 
homograft.

REFERENCES
1	 Mancuso A. Budd-Chiari syndrome management: Lights 

and shadows. World J Hepatol 2011; 3: 262-264 [PMID: 
22059108 DOI: 10.4254/wjh.v3.i10.262]

2	 Plessier A, Rautou PE, Valla DC. Management of hepatic 
vascular diseases. J Hepatol 2012; 56 Suppl 1: S25-S38 [PMID: 
22300463 DOI: 10.1016/S0168-8278(12)60004-X]

3	 Darwish Murad S, Plessier A, Hernandez-Guerra M, Fabris 
F, Eapen CE, Bahr MJ, Trebicka J, Morard I, Lasser L, Heller 
J, Hadengue A, Langlet P, Miranda H, Primignani M, Elias 
E, Leebeek FW, Rosendaal FR, Garcia-Pagan JC, Valla DC, 
Janssen HL. Etiology, management, and outcome of the 
Budd-Chiari syndrome. Ann Intern Med 2009; 151: 167-175 
[PMID: 19652186]

4	 Ringe B, Lang H, Oldhafer KJ, Gebel M, Flemming P, Geor-
gii A, Borst HG, Pichlmayr R. Which is the best surgery 
for Budd-Chiari syndrome: venous decompression or liver 
transplantation? A single-center experience with 50 pa-
tients. Hepatology 1995; 21: 1337-1344 [PMID: 7737640 DOI: 
10.1002/hep.1840210518]

5	 Hemming AW, Langer B, Greig P, Taylor BR, Adams R, 
Heathcote EJ. Treatment of Budd-Chiari syndrome with 
portosystemic shunt or liver transplantation. Am J Surg 
1996; 171: 176-180; discussion 180-181 [PMID: 8554136 DOI: 
10.1016/S0002-9610(99)80095-6]

6	 Orloff MJ, Isenberg JI, Wheeler HO, Daily PO, Girard B. 
Budd-Chiari syndrome revisited: 38 years’ experience with 
surgical portal decompression. J Gastrointest Surg 2012; 16: 
286-300; discussion 300 [PMID: 22065317 DOI: 10.1007/
s11605-011-1738-9]

7	 Zhang Y, Zhao H, Yan D, Xue H, Lau WY. Superior mesen-
teric vein-caval-right atrium Y shunt for treatment of Budd-
Chiari syndrome with obstruction to the inferior vena cava 
and the hepatic veins--a study of 62 patients. J Surg Res 2011; 
169: e93-e99 [PMID: 21529832 DOI: 10.1016/j.jss.2011.02.030]

8	 Fisher NC, McCafferty I, Dolapci M, Wali M, Buckels JA, 
Olliff SP, Elias E. Managing Budd-Chiari syndrome: a 
retrospective review of percutaneous hepatic vein angio-
plasty and surgical shunting. Gut 1999; 44: 568-574 [PMID: 
10075967 DOI: 10.1136/gut.44.4.568]

9	 Eapen CE, Velissaris D, Heydtmann M, Gunson B, Olliff S, 
Elias E. Favourable medium term outcome following he-
patic vein recanalisation and/or transjugular intrahepatic 
portosystemic shunt for Budd Chiari syndrome. Gut 2006; 
55: 878-884 [PMID: 16174658 DOI: 10.1136/gut.2005.071423]

10	 Mancuso A, Fung K, Mela M, Tibballs J, Watkinson A, Bur-
roughs AK, Patch D. TIPS for acute and chronic Budd-Chiari 
syndrome: a single-centre experience. J Hepatol 2003; 38: 
751-754 [PMID: 12763367 DOI: 10.1016/S0168-8278(03)00118-1]

11	 Mancuso A, Watkinson A, Tibballs J, Patch D, Burroughs 
AK. Budd-Chiari syndrome with portal, splenic, and superi-
or mesenteric vein thrombosis treated with TIPS: who dares 
wins. Gut 2003; 52: 438 [PMID: 12584231 DOI: 10.1136/
gut.52.3.438]

294 May 27, 2013|Volume 5|Issue 5|WJH|www.wjgnet.com

Mancuso A et al . Caval homograft for IVC obstruction



1308-1316 [PMID: 17058215 DOI: 10.1002/hep.21354]
14	 Mentha G, Giostra E, Majno PE, Bechstein WO, Neuhaus 

P, O’Grady J, Praseedom RK, Burroughs AK, Le Treut YP, 
Kirkegaard P, Rogiers X, Ericzon BG, Hockerstedt K, Adam 
R, Klempnauer J. Liver transplantation for Budd-Chiari syn-
drome: A European study on 248 patients from 51 centres. 
J Hepatol 2006; 44: 520-528 [PMID: 16427719 DOI: 10.1016/
j.jhep.2005.12.002]

15	 Srinivas BC, Dattatreya PV, Srinivasa KH, Prabhavathi CN. 
Inferior vena cava obstruction: long-term results of endo-
vascular management. Indian Heart J 2012; 64: 162-169 [PMID: 
22572493 DOI: 10.1016/S0019-4832(12)60054-6]

P- Reviewers  Biecker E, Butterworth J, Li YY, Moralioglu S    
S- Editor  Gou SX    L- Editor  A    E- Editor  Li JY

12	 Garcia-Pagán JC, Heydtmann M, Raffa S, Plessier A, Mu-
rad S, Fabris F, Vizzini G, Gonzales Abraldes J, Olliff S, 
Nicolini A, Luca A, Primignani M, Janssen HL, Valla D, 
Elias E, Bosch J. TIPS for Budd-Chiari syndrome: long-term 
results and prognostics factors in 124 patients. Gastroen-
terology 2008; 135: 808-815 [PMID: 18621047 DOI: 10.1053/
j.gastro.2008.05.051]

13	 Plessier A, Sibert A, Consigny Y, Hakime A, Zappa M, Den-
ninger MH, Condat B, Farges O, Chagneau C, de Ledinghen 
V, Francoz C, Sauvanet A, Vilgrain V, Belghiti J, Durand F, 
Valla D. Aiming at minimal invasiveness as a therapeutic 
strategy for Budd-Chiari syndrome. Hepatology 2006; 44: 

295 May 27, 2013|Volume 5|Issue 5|WJH|www.wjgnet.com

Mancuso A et al . Caval homograft for IVC obstruction


