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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
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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 3HVs.

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 [JS Publishing Group Ltd. This is an open
access article under the CC BY license (http://creativecommons.org/licenses/by/4.0/).

1. Introduction

The malignant tumor invading the inferior vena cava (IVC) con-
comitant with hepatic venous involvement still remains a surgical
therapeutic challenge. Especially for metastatic colorectal cancer
or intrahepatic cholangiocellular carcinoma (IHCCC), the treatment
is generally complete resection, which can provide long-term sur-
vival [1]. There have been several reports that showed a successful
removal of an IVC and hepatic vein using artificial vessels [2-4].
However, there are a few reports available regarding successful
removal of a far advanced IVC and hepatic vein reconstruction with
one-step reconstruction using patient’s IVC together with the left
renal vein. We herein describe the first case of IHCCC that had
invaded the IVC and the right hepatic vein (RHV), which was suc-
cessfully resected ex vivo and reconstructed with auto venous graft
combining the ICV and the left renal vein (LRV). Specifically, the
procedure 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

2210-2612/©2019 The Author(s). Published by Elsevier Ltd on behalf of IJS Publishing Group Ltd. This is an open access article under the CCBY license (http://creativecommons.

org/licenses/by/4.0/).
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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.

Fig. 2. A: Reconstructed right hepatic vein with the left renal vein/ IVC graft. B: The anterior and posterior branches of the portal veins were combined. (arrow) C: Schematic
drawing of the entire reconstruction after the surgery. D: The reconstructed hepatic vein with LRV as well as IVC were patent.

made with 4-0 non-absorbable Polypropylene (Prolene®) running
sutures. Also, a PTFE graft was placed supra and infra the hepatic
IVC to adjust the gap for future anastomosis to the graft IVC.

Right liver lobe autotransplantation that was anastomosed
with graft IVC/LRV was performed using the same procedure
as for conventional whole-liver transplantation. The duration
of the entire operation was 1,114min with anhepatic time of
289 min. Since the duration under extracorporeal circulation
was 507 min, the total blood loss was 20,343 cc which was
enhanced by heparin administration for extracorporeal circula-

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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3. Discussion

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

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

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

4. Conclusion

We experienced a rare case of advanced centrally located IHCC
involving the RHV and the IVC, for which extracorporeal resection
was followed by liver autotransplantation with auto LRV/IVC graft
substituted for the original RHV/IVC. This technique could be one of

the options to reconstruct RHV/IVC when a tumor invades all three
hepatic veins.

Conflicts of interest

No conflict of interest.

Source of funding

No funding on this study.

Ethical approval

Approval to publish this case report was waived by the institu-
tion.

Consent

Written informed consent for publication of this case report and
accompanying images was obtained from the patient. A copy of the
written consent is available for review by the Editor-in-Chief of this
journal, on request.

Open Access

Author contribution

SE, SO, AS, MH, SAF, YIT and MT performed the surgery and were
responsible for the care of the patient. SE, KK, TH and YH designed
and drafted the manuscript. MT and TA reviewed and revised the
manuscript.

Registration of research studies

This is not systematic review or meta-analysis. Also this is not
randomised clinical trial.

Guarantor
The Guarantor is Mitsuhisa Takatsuki MD, PhD.
Submission declaration

The authors declare that the work described has not been pub-
lished previously, that it is not under consideration for publication
elsewhere, thatits publication has been approved by all authors and
either tacitly or explicitly by the responsible authorities where the
work was carried out, and that, if accepted, it will not be published
elsewhere—including electronically in the same form in English or
any other language—without the written consent of the copyright
holder.

Provenance and peer review
Not commissioned externally peer reviewed.

References

[1] S. Murakami, T. Ajiki, T. Okazaki, K. Ueno, M. Kido, I. Matsumoto, T. Fukumoto,
Y. Ku, Factors affecting survival after resection of intrahepatic
cholangiocarcinoma, Surg. Today 44 (2014) 1847-1854.

[2] H. Fernandez, P. Kim, T. Anthony, B. Hamman, R.M. Goldstein, G. Testa,
Inferior vena cava reconstruction for leiomyosarcoma of zone I-IIl requiring
complete hepatectomy and bilateral nephrectomy with autotransplantation,
J. Surg. Oncol. 112 (2015) 481-485.

[3] N. Vladov, V. Mihaylov, N. Belev, V. Mutafchiiski, I. Takorov, S. Sergeev, E.
Odisseeva, Resection and reconstruction of the inferior vena cava for
neoplasms, World J. Gastrointest. Surg. 4 (2012) 96-101.

[4] E. Forni, F. Meriggi, Bench surgery and liver autotransplantation. Personal
experience and technical considerations, G. Chir. 16 (1995) 407-413.

[5] R. Agha, A. Fowler, A. Saetta, I. Barai, S. Rajmohan, D. Orgill for the SCARE
Group, The SCARE statement: consensus-based surgical case report
guidelines, Int. J. Surg. 34 (2016) 180-186.

[6] P. Wen, K. Lin, Y. Chen, C. Hsieh, C. Ko, S. Kuo, Extracorporeal hepatic resection
and autotransplantation using temporary portocaval shunt provides an
improved solution for conventionally unresectable HCC, Dig. Dis. Sci. 58
(2013) 3637-3640.

[7] M. Takatsuki, S. Eguchi, K. Hashizume, A. Soyama, M. Hidaka, K. Tanigawa, K.
Eishi, Liver autotransplantation for an inferior vena cava tumor,
Transplantation 98 (2014) e92-4.

[8] O.Barakat, J. Hoef, C. Ozaki, R.P. Wood, Extended right trisegmentectomy
using in situ hypothermic perfusion with modified HTK solution for a large
intrahepatic cholangiocarcinoma, J. Surg. Oncol. 95 (2007) 587-592.

[9] D. Dubay, S. Gallinger, L. Hawryluck, C. Swallow, S. McCluskey, I. McGilvray,
In situ hypothermic liver preservation during radical liver resection with
major vascular reconstruction, Br. J. Surg. 96 (2009) 1429-1436.

[10] M. Gagné-Loranger, L. Lacombe, F. Pouliot, V. Fradet, F. Dagenais, Renal cell
carcinoma with thrombus extending to the hepatic veins or right atrium:
operative strategies based on 41 consecutive patients, Eur. ]. Cardiothorac.
Surg. 50 (2016) 317-321.

This article is published Open Access at sciencedirect.com. It is distributed under the IJSCR Supplemental terms and conditions, which
permits unrestricted non commercial use, distribution, and reproduction in any medium, provided the original authors and source are

credited.


http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0005
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0010
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0015
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0020
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0025
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0030
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0035
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0040
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0045
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://refhub.elsevier.com/S2210-2612(19)30119-1/sbref0050
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	One-step reconstruction of IVC and right hepatic vein using reversed auto IVC and left renal vein graft
	1 Introduction
	2 Presentation of case
	3 Discussion
	4 Conclusion
	Conflicts of interest
	Source of funding
	Ethical approval
	Consent
	Author contribution
	Registration of research studies
	Guarantor
	Submission declaration
	Provenance and peer review
	References


