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INTRODUCTION:  A  malignant  tumor  invading  the  inferior  vena  cava  (IVC)  and  concomitant  with  3 hepatic
venous  involvement  still remains  surgical  therapeutic  challenge.
PRESENTATION  OF  CASE:  A  79-year-old  male  presented  with  liver  dysfunction  and  was  eventually  diag-
nosed with  an  intrahepatic  huge  IHCC  originating  at the  level  of  confluence  of  3  hepatic  veins  to  the  IVC,
extending  to  the  right  hepatic  vein  (HV).  Under  extracorporeal  circulation,  the  liver  with  the  IVC, portal
vein,  hepatic  artery  and  common  bile  duct  were  removed  en bloc.  In the  back  table,  the  left liver  lobe  was
resected  including  the  tumor  and  IVC,  and  the  right  HV  was  reconstructed  using  the  patient’s  reversed
left  renal  vein  (LRV)  and  IVC  graft.  Subsequently,  the  patient’s  right  liver  lobe  with  the  reversed  LRV/IVC
graft  was  transplanted  back  into  the patient  using  a partial  liver  transplant  technique.  Liver  enzymes
gradually  came  down  to the  value  within  normal  range  on  postoperative  day  13  with  the  patency  of  the

right  HV.  However,  the patient  expired  on  POD  16  because  of sudden  septic  complications.
DISCUSSION: This  technique  could  be  one  of  the  options  to reconstruct  the  HV/IVC  when  a tumor  invades
all  3 HVs.
CONCLUSION:  To the  best  of  our  knowledge,  this  is the  first  report of such  HV reconstruction  in combina-
tion  with  extracorporeal  resection  of huge  liver  cancer  in  updated  world  literature.

©  2019  The  Author(s).  Published  by  Elsevier  Ltd  on behalf  of IJS  Publishing  Group  Ltd.  This  is  an  open
 artic
access

. Introduction

The malignant tumor invading the inferior vena cava (IVC) con-
omitant with hepatic venous involvement still remains a surgical
herapeutic challenge. Especially for metastatic colorectal cancer
r intrahepatic cholangiocellular carcinoma (IHCCC), the treatment

s generally complete resection, which can provide long-term sur-
ival [1]. There have been several reports that showed a successful
emoval of an IVC and hepatic vein using artificial vessels [2–4].
owever, there are a few reports available regarding successful

emoval of a far advanced IVC and hepatic vein reconstruction with
ne-step reconstruction using patient’s IVC together with the left
enal vein. We  herein describe the first case of IHCCC that had
nvaded the IVC and the right hepatic vein (RHV), which was  suc-
essfully resected ex vivo and reconstructed with auto venous graft

ombining the ICV and the left renal vein (LRV). Specifically, the
rocedure consisted of extracorporeal resection, back table recon-
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struction of the right hepatic vein and IVC with auto IVC/LRV graft
and liver autotransplantation.

The work has been reported in line with the SCARE criteria [5].

2. Presentation of case

A 79-year-old male presented with liver dysfunction and was
eventually diagnosed with an intrahepatic huge IHCC originating at
the level of the confluence of the 3 hepatic veins to the IVC, extend-
ing to the right hepatic vein (Fig. 1A–C). Since his liver function was
within normal range using the Child-Pugh A classification and there
was no distant metastasis, he was scheduled for extensive hepatic
resection ex vivo and autograft reconstruction of the resected RHV
and IVC with inverted IVC/LRV graft and transplant back (Fig. 2A).

In a basin with ice-cold histidine-tryptophan-ketoglutarate
(HTK) solution, the left hepatic lobe and the IVC including the tumor
were resected with the right hepatic vein with a CUSA. In the back
table procedure, the stump of the right hepatic vein was  anas-

tomosed to the left hepatic vein with IVC after placing it in the
reversed position, which was 10 mm in diameter in an end-to-end
manner (Fig. 2B) to ensure the outflow of the liver. The two  por-
tal veins were combined into one (Fig. 2C). The anastomosis was
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Fig. 1. A: Computed tomography showing ICC located on the 3 major hepatic veins. B: The left renal vein was intact. C: Schematic drawing of whole related anatomy before
the  surgery.
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ig. 2. A: Reconstructed right hepatic vein with the left renal vein/ IVC graft. B: The
rawing of the entire reconstruction after the surgery. D: The reconstructed hepati

ade with 4-0 non-absorbable Polypropylene (Prolene
®

) running
utures. Also, a PTFE graft was placed supra and infra the hepatic
VC to adjust the gap for future anastomosis to the graft IVC.

Right liver lobe autotransplantation that was anastomosed
ith graft IVC/LRV was performed using the same procedure

s for conventional whole-liver transplantation. The duration

f the entire operation was 1,114 min  with anhepatic time of
89 min. Since the duration under extracorporeal circulation
as 507 min, the total blood loss was 20,343 cc which was

nhanced by heparin administration for extracorporeal circula-
ior and posterior branches of the portal veins were combined. (arrow) C: Schematic
with LRV as well as IVC were patent.

tion but recovered using an autologous blood recovery system.
The postoperative course was  uneventful in the intensive care
unit, without any significant derangement in the liver dysfunc-
tion.

The pathological diagnosis indicated IHCCC. The patency of the
hepatic vein was ensured, as confirmed by contrast-enhanced CT

(Fig. 2D) on postoperative day 3. Liver enzymes had gradually come
down to the value within normal range on postoperative day 13.
However, the patient expired on postoperative day 16 after the
surgery because of a sudden septic complication.
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. Discussion

We  herein report a case of huge centrally located IHCC involving
hree hepatic veins and IVC, which was successfully removed extra-
orporeally followed by reconstruction with the reversed LRV/IVC
raft. There have been several reports of very aggressive hepa-
ectomy using a back table procedure for advanced liver tumors,
ncluding those using liver transplantation techniques [6,7]. When
he tumor extends to the level of the orifice of the hepatic veins, a
umor removal with right or left hepatectomy can be performed.
o reconstruct the right hepatic vein and IVC simultaneously, we
sed orifice of the left renal vein which was still connected with
he IVC and inverted its direction.

Liver autotransplantation has been reported after extracorpo-
eal hepatectomy including our own reports. However, there have
een no reports of the resection of a liver tumor involving the 3
epatic veins and IVC simultaneously [8]. Another option to resect
he RHV/IVC-involving tumor could be an in situ excision with
old preservation through the portal vein with liver in place, called
ypothermic preservation technique [9,10]. However, it has been
hought that it would be difficult to reconstruct all three hepatic
eins with the prosthetic IVC in situ.

To the best of our knowledge, this is the first report of such
econstruction in combination with extracorporeal resection of
uge liver cancer in the updated world literature. Only the liver
ransplant technique allowed us to complete the total excision of
he tumor to potentially provide long-term survival.

. Conclusion

We  experienced a rare case of advanced centrally located IHCC
nvolving the RHV and the IVC, for which extracorporeal resection

as followed by liver autotransplantation with auto LRV/IVC graft
ubstituted for the original RHV/IVC. This technique could be one of
he options to reconstruct RHV/IVC when a tumor invades all three
epatic veins.
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