
International Journal of Surgery Case Reports 112 (2023) 108981

Available online 24 October 2023
2210-2612/© 2023 The Authors. Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CC BY-NC-ND license
(http://creativecommons.org/licenses/by-nc-nd/4.0/).

Case report 

Outflow obstruction after living donor liver transplantation managed with a 
temporary vena cava filter: A case report 

Yitian Fang a, Adriaan Moelker b, Caroline M. den Hoed c, Robert J. Porte a, Robert C. Minnee a,*, 
Markus U. Boehnert a,d 

a Erasmus MC Transplant Institute, Department of Surgery, Division of HPB and Transplant Surgery, Erasmus Medical Center, Rotterdam, the Netherlands 
b Department of Radiology and Nuclear Medicine, Erasmus Medical Center, Rotterdam, the Netherlands 
c Erasmus MC Transplant Institute, Department of Gastroenterology and Hepatology, Erasmus Medical Center, Rotterdam, the Netherlands 
d King Faisal Specialist Hospital & Research Center, Organ Transplant Center of Excellence, Riyadh, Saudi Arabia   

A R T I C L E  I N F O   

Keywords: 
Hepatic venous outflow obstruction 
Interventional radiology 
Liver transplantation 
Vena cava filter 

A B S T R A C T   

Introduction: Outflow obstruction is a rare but critical vascular complication in liver transplantation, which may 
lead to graft loss and mortality. We report a case of caval vein outflow obstruction due to retrohepatic 
compression after living donor liver transplantation (LDLT), which was managed by temporary implantation of a 
vena cava filter. 
Presentation of case: A 63-year-old male with end stage liver disease presented with caval vein outflow 
obstruction and massive ascites 12 days after right lobe LDLT. We opted for a minimally invasive approach and 
implanted a vena cava filter at the compressed site through transjugular route. The patient's ascites drainage 
significantly decreased and graft function maintained stable after the intervention. On day 50 posttransplant, the 
filter was successfully removed and the patient was discharged without complications. 
Discussion: Outflow obstruction after liver transplantation can result from anastomotic stenosis, graft size 
mismatch, thrombosis or compression of the outflow tract. Various management strategies have been employed 
both peri- and posttransplant, ranging from surgical interventions to minimally-invasive techniques. The treat-
ment strategy should be tailored to the individual case, considering the timing of presentation and the specific 
cause for the obstruction. 
Conclusion: We successfully managed a case of compressive outflow obstruction by temporary implantation of a 
vena cava filter after LDLT. The vena cava filter was safely removed under angiography.   

1. Introduction 

Outflow obstruction, attributed to anastomotic stenosis or occlusion 
of the inferior vena cava (IVC), is a rare but serious vascular complica-
tion in liver transplantation. Posttransplant outflow obstruction is 
mostly caused by tight anastomosis, twisting of hepatic veins, or graft 
compression. This complication is associated with graft dysfunction and 
portal hypertension [1], and even graft loss if left untreated [2]. The 
possible treatment strategies include balloon angioplasty, placement of 
stent or inflatable materials placement, and in certain cases, retrans-
plantation. In this report, we present a case of venous outflow obstruc-
tion caused by graft compression following living donor liver 
transplantation (LDLT), effectively managed by temporary implantation 

of a vena cava filter. Notably, this is the first report on using a vena cava 
filter to address this specific type of outflow obstruction. This case report 
has been reported in line with the SCARE criteria [3]. 

2. Presentation of case 

The patient was a 63-year old male, diagnosed with end stage liver 
disease. The patient's functional independence was maintained with 
moderate assistance. He had a history of prolonged alcohol consump-
tion, leading to alcoholic liver cirrhosis. Subsequently, he experienced 
esophageal varices bleeding, managed with endoscopic variceal liga-
tion, and developed HCC in segment 7, treated with transarterial che-
moembolization. Additionally, the patient had refractory ascites due to 
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decompensated cirrhosis. By the time of LDLT, the patient has abstained 
from alcohol for one year. He received a right liver lobe from his son. 
The patient's model for end-stage liver disease‑sodium (MELDNa) score 
was 17. The liver graft weighed 760 g, with a graft-to-recipient weight 
ratio (GRWR) of 1.06 %. 

Following total hepatectomy, while preserving the retrohepatic vena 
cava, the right hepatic vein (RHV) of the right lobe liver graft was 
anastomosed to the recipient's RHV with extension on the IVC using 
continuous 5-0 polypropylene sutures. The portal vein reconstruction 
was performed by end-to-end anastomosis using 6-0 polypropylene su-
tures. The hepatic right lobe demonstrated excellent reperfusion after a 
warm ischemia time of 21 min. Subsequently, end-to-end anastomosis 
was performed between the right hepatic artery of the donor liver and 
the proper hepatic artery of the recipient using 8-0 polypropylene su-
tures. The bile duct anastomoses were completed with a Roux-en-Y 
hepaticojejunostomy using 7-0 PDS sutures. 

During the first posttransplant week, daily measurements of ascites 
from percutaneous drainage tubes showed an increase from 900 mL to 

more than 2 L, which was resistant to diuretic treatment. In addition, the 
aspartate transaminase (AST), alanine aminotransferase (ALT), and total 
bilirubin (TBIL) levels increased to 282, 407 IU/mL, and 229μmol/L, 
respectively, two weeks after transplantation. Angiography showed a 
narrowing of the caval vein, while hepatic venography of RHV revealed 
no evidence of anastomotic stenosis (Fig. 1A). The intravascular pres-
sures of the right atrium (RA), IVC, and RHV were 4, 15, and 26 mmHg, 
respectively. Subsequently, abdominal CT scans further confirmed the 
presence of retrohepatic narrowing, with a diameter measuring 7 mm. 
This constriction was caused by the liver graft compression (Fig. 1B). 
The patient's condition deteriorated, presenting with multiple compli-
cations, including acute kidney injury, massive ascites, and pleural 
effusion. On day 26 posttransplant, a vena cava filter (OptEase™, Cor-
dis) was placed at the narrowing site through transjugular route (Fig. 2). 
This intervention immediately decreased the venous pressure gradient 
between RHV and RA from 15 mmHg to 2 mmHg (Table 1). Subse-
quently, the patient's liver function (AST and ALT) maintained stable, 
and TBIL decreased gradually to the normal range. The drainage of 

A

B

RHVIVC

Fig. 1. (A) Venacavography shows inferior vena cava (IVC) obstruction (black arrow) with a 9 mmHg gradient between right hepatic vein and right atrium, and 
hepatic venography of the RHV reveals no evidence of stenosis or narrowing of the anastomosis. (B) Abdominal computed tomography shows the IVC obstruction 
(white arrow) due to the liver graft compression, with a diameter of 7 mm at the narrowing site. 
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ascites decreased to 100 mL on day 42 (Fig. 3), and the patient was 
discharged. On day 50 posttransplant, the vena cava filter was safely 
removed without recurrence of ascites. Follow-up doppler ultrasonog-
raphy revealed good caval blood flow. Till the end of follow-up, the 
patient's condition remained favorable over 7 months after 
transplantation. 

3. Discussion 

Outflow obstruction occurs in both classic orthotopic liver trans-
plantation and piggyback orthotopic liver transplantation. The reported 
incidence of outflow obstruction is 2 % using classic technique [4] and 
3.5 %–4 % using piggyback technique [5,6]. Piggyback technique shows 
better haemodynamic stability, less blood product transfusion and 
shorter warm ischemia time [7,8]. However, outflow obstruction is the 
Achilles' heel of the piggyback technique, resulting from smaller anas-
tomosis, kinking of the hepatic vein or retrohepatic compression of IVC 
by the liver graft. Patients experiencing outflow obstruction commonly 
present with congestive symptoms, including massive ascites, pleural 
effusion, elevated liver enzymes, and ultimately, graft failure. Diagnosis 
relies on a combination of clinical signs, radiological evaluation, and 
histopathological analysis. Among these diagnostic approaches, multi-
detector CT shows high sensitivity and specificity, and favorable spatial 
resolution [9,10]. While it may not be entirely preventable, the occur-
rence of outflow obstruction can be significantly reduced by an adequate 
anastomosis caliber, appropriate graft size, and closely monitoring for 
early congestive signs. 

The management strategy for outflow obstruction varies across 
studies. Arudchelvam et al. [5] reported successful treatment of 19 cases 
of hepatic veinous obstruction using balloon angioplasty and stenting. 
Similarly, Mizuno et al. [11] managed IVC stenosis in two cases 

following right hepatic LDLT through the insertion of a Gianturco 
expandable metallic stent. Other innovative approaches include ectopic 
placement of a foley catheter, breast implants, or abdominal pads be-
tween the diaphragm and the graft to restore adequate hepatic venous 
outflow [12,13]. 

Based on the literature, the treatment strategy are individualized, 
considering the timing and specific cause for the obstruction. Balloon 
angioplasty and stent placement are minimally-invasive options, 
particularly suitable for addressing posttransplant stenosis without the 
need for reoperation. Moreover, their long-term safety and efficacy have 
been well established in previous studies [14,15]. However, it is 
essential to acknowledge potential drawbacks such as the risk of stents 
remaining permanently in the caval vein, complicating future venous 
reconstruction or retransplantation if needed. Balloon angioplasty also 
carries the risk of rupturing fresh anastomoses and may not effectively 
eliminate venous outflow abnormalities in the early posttransplant 
period [16]. In cases where outflow obstruction is identified peri- 
transplant due to graft torsion or compression on the caval vein, the 
placement of inflatable materials between the diaphragm and the graft 
to adjust the liver graft's position extrahepatically can be a viable option. 
Whereas, if the obstruction is detected posttransplant, this approach can 
carry a higher risk of infection and morbidity due to the need for 
reoperation [17]. Additionally, the removal of such materials may 
require another invasive procedure. 

In this case report, we present a novel approach of using a temporary 
vena cava filter to address outflow obstruction caused by liver graft 
compression. Primarily, vena cava filters have been used for the pre-
vention of pulmonary embolism [18], with no prior studies reporting the 
application in resolving this specific issue. In our case, the vena cava 
filter's supportive structure was skillfully utilized upon deployment to 
alleviate the compression from the liver graft on the caval vein. The 
advantages of using a vena cava filter are remarkable. Firstly, the im-
plantation process is under minimally invasive procedures, significantly 
reducing the risk of infection and mortality compared to open surgery 
[17]. Moreover, unlike stent placement, the vena cava filter can be 
removed without negatively affecting potential future liver transplant or 
other surgical procedures, providing flexibility for the patient's treat-
ment options. Thirdly, the filter's original function in preventing blood 
clots resulting from hemodynamic instability further enhances its utility 
in this scenario. Therefore, in cases of compressive outflow obstruction, 

Fig. 2. Abdominal computed tomography shows the IVC obstruction was dilated by implanting a vena cava filter (white arrow), with a diameter of 19 mm 
after dilation. 

Table 1 
Measurement of the intravascular pressure before and after intervention.   

Before intervention (mmHg) After intervention (mmHg) 

RA 12 (19/3) 11 (17/7) 
IVC narrowing 16 (21/10) 12 (16/9) 
RHV 27 (32/25) 13 (18/11) 

IVC, inferior vena cava; RA, right atrium; RHV, right hepatic vein. 

Y. Fang et al.                                                                                                                                                                                                                                    



International Journal of Surgery Case Reports 112 (2023) 108981

4

temporary implantation of filters owns its advantages and is worth being 
done more often. Nevertheless, it is essential to note potential compli-
cations. Firstly, like any invasive procedure, there is a risk of infection 
associated with vena cava filter implantation. Secondly, the filter may 
migrate from its initial placement site, leading to ineffective obstruction 
prevention. Thirdly, while one advantage of vena cava filters is their 
retrievability, retrieval difficulty is possible due to filter tilting, or 
ingrowth into the vena cava wall. The safety and effectiveness of the 
vena cava filter in resolving outflow obstruction require further vali-
dation through long-term follow-up and extensive clinical practice. 

4. Conclusion 

We present a successful case in which a vena cava filter was 
temporarily implanted to resolve caval vein outflow obstruction caused 
by graft compression following LDLT. The approach is minimally inva-
sive, and the vena cava filter can be removed under angiography 
without interfering with potential future retransplantation. 

Consent 
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Fig. 3. Dynamic changes in liver function and ascites drainage, with the black arrows indicating the day of vena cava filter implantation and retrieval. AST, aspartate 
transaminase; ALT, alanine aminotransferase. 
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