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INTRODUCTION: We describe successful two-step hepatic artery reconstruction in a patient whose graft
site hepatic artery was too short for the use of a microclamp in living donor liver transplantation.
PRESENTATION OF CASE: A 57-year-old woman was diagnosed as having hepatitis C and liver cirrhosis. Her
26-year-old son was the living liver donor. The living donor underwent right lobectomy. The dissected
graft hepatic artery was too short for the use of a microclamp. The recipient right hepatic artery was cut
and used as an arterial graft. The graft right hepatic artery was sutured to the right hepatic artery of the
arterial graft and the graft posterior branch of the right hepatic artery was sutured to the middle hepatic
artery of the arterial graft. After reconstruction of the portal vein and hepatic vein was completed, anas-
tomosis was performed between the graft right hepatic artery and right hepatic artery. The patency of the
vessels was checked using color Doppler ultrasonography for 1 week postoperatively. No postoperative
complications involving blood flow of the hepatic artery were observed.
DISCUSSION: In our case, the recipient hepatic artery was cut and used as an arterial graft. Although the
number of anastomotic sites of the hepatic artery increased, we could perform hepatic artery reconstruc-
tion safely and easily.
CONCLUSION: Two-step hepatic artery reconstruction is a useful method in cases where the recipient
hepatic artery does not have enough length.

© 2016 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/).
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1. Introduction 2. Case report

Living donor liver transplantation (LDLT) is an extremely dif-
ficult and challenging operation [1,2]. From the point of view of
microsurgery, the depth of the anastomotic site, movement of
the operative field, and the length of recipient and/or donor hep-
atic artery are potential problems. It is sometimes necessary to
reconstruct a hepatic artery in cases where the artery length is
insufficient to allow rotation of a microclamp. To reconstruct a
hepatic artery in such a case, we repaired the posterior wall first
continuous suturing. However, we experienced a case where the
hepatic artery was of insufficient length for the use of a microclamp.
In such case, it is very difficult to perform hepatic artery reconstruc-
tion as back flow from the graft artery may fill the anastomotic site
or the graft liver may obscure the operative field. We therefore
invented a two-step hepatic artery reconstruction method. In this
report, we describe the details of our new method.

* Corresponding author.
E-mail address: oktms-okt@umin.ac.jp (M. Okochi).

http://dx.doi.org/10.1016/j.ijscr.2016.04.032

A 57-year-old woman was diagnosed as having non-alcoholic
steatohepatitis and severe liver cirrhosis. Four months preoper-
atively, an LDLT was planned. The living liver donor was her
26-year-old son. Before harvesting the graft liver, a biopsy of donor
liver was performed. A graft liver biopsy showed moderate steato-
sis (30%) was diagnosed. Surgery was stopped and their wounds
were closed. Three months after the patient’s son recovered from
his fatty liver, we performed the LDLT. The living donor underwent
aright lobectomy. Because of scar adhesion, the long hepatic artery
was not preserved. The graft hepatic artery was 3 mm in length and
was too short for the use of a microclamp (Fig. 1). We decided to
perform a two-step hepatic artery reconstruction.

In the first step, hepatic arterial reconstruction was performed
on the back table before reconstruction of the portal vein and hep-
atic vein. The recipient right hepatic artery was cut and used as an
arterial graft (Fig. 2A). The graft anterior branch of the right hep-
atic artery was sutured to the right hepatic artery of the arterial
graft, and the graft posterior branch of the right hepatic artery was
sutured to the middle hepatic artery of the arterial graft (Fig. 2B)
(Fig. 3). After reconstruction of the portal vein and hepatic vein was
completed, we began the second step. Anastomosis was performed

2210-2612/© 2016 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/).


dx.doi.org/10.1016/j.ijscr.2016.04.032
http://www.sciencedirect.com/science/journal/22102612
http://www.casereports.com
http://crossmark.crossref.org/dialog/?doi=10.1016/j.ijscr.2016.04.032&domain=pdf
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
mailto:oktms-okt@umin.ac.jp
dx.doi.org/10.1016/j.ijscr.2016.04.032
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/

CASE REPORT — OPEN ACCESS

M. Okochi et al. / International Journal of Surgery Case Reports 24 (2016) 70-72 71

Fig. 1. Both ARH and PRH did not have enough length to rotate the microclamp. The
RH and MH of artery graft are also seen.

ARH: Anterior branch of right hepatic artery.

PRH: Posterior branch of right hepatic artery.

RH: Right hepatic artery.

MH: Middle hepatic artery.

Fig. 2. Schema of our method.

The recipient right hepatic artery was cut and used as an arterial graft (A).

The hepatic arteries of graft liver were sutured to the distal site of the arterial graft
(B).

Anastomosis was performed between the graft right hepatic artery and the recip-
ient right hepatic artery. This anastomotic site was at the point where we cut the
recipient right hepatic artery. These two anastomosis were performed on the back
table.

ARH: Anterior branch of right hepatic artery.

PRH: Posterior branch of right hepatic artery.

RH: Right hepatic artery.

MH: Middle hepatic artery.

The hepatic arterial reconstruction was completed (C).

between the graft right hepatic artery and the recipient right hep-
atic artery. This anastomotic site was at the point where we cut the
recipient right hepatic artery (Fig. 2C) (Fig. 4). All vascular anasto-
moses were performed by end-to-end suturing with 8-0 PRONOVA
surgical nylon (Ethicon Inc., Edinburgh, UK) under an operating

Fig. 3. After the first step of hepatic artery reconstruction.
RH: Right hepatic artery.
MH: Middle hepatic artery.

Fig. 4. After all vascular anastomoses were complete.
RH: Right hepatic artery.
MH: Middle hepatic artery.

microscope. Immediately after the hepatic artery reconstruction,
the patency was checked using color Doppler ultrasonography. This
examination was performed twice a day for 1 week, and once a day
for the following 1 month. No complications involving blood flow of
the hepatic artery were observed. At 4 months after surgery, blood
flow to the graft liver was confirmed by a contrast CT scan (Fig. 5).

3. Discussion

In this report, we describe the successful reconstruction of a
hepatic artery of insufficient length for the use of microclamp.
Reconstruction of the hepatic artery in LDLT has been challenging
for microsurgeons[1,2] as the operative field is deep in the abdomi-
nal cavity and is influenced by respiratory movement. The working
space for the surgeon’s left hand is limited by the costal arch and/or
graft liver. Furthermore, the length of hepatic artery is also a prob-
lem because some graft and/or recipient hepatic arteries do not
have enough length to rotate a microclamp. To solve this problem,
posterior wall first suturing was introduced by Yamamoto et al.
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Fig. 5. Four months after surgery, blood flow to the graft liver was confirmed by a
contrast CT scan (arrow).

[3]. Okazaki et al. reported on posterior wall first suturing using
9-0 double needles nylon [4]. We also reported on posterior wall
first continuous suturing [5]. In cases where the recipient hepatic
artery is of insufficient length, an arterial graft is used or another
source vessel is used. Mizuno et al. [6] and Kamei et al. [ 7] reported
on arterial grafting using a radial artery and Nakatsuka et al. [8]
also reported on arterial grafts using an inferior epigastric artery.
In cases where the recipient arteries were too short, the splenic
artery, inferior mesenteric artery, and right gastroepiploic artery
are known as source vessels for hepatic artery reconstruction for
LDLT or hepatic tumor ablation [3,9]. However, we felt the need to
establish a new method for the case where the graft hepatic artery
is of insufficient length to use a microclamp. It is very difficult to
perform hepatic artery reconstruction as back flow from the graft
artery may fill the anastomotic site or the graft liver may obscure
the operative field. However, there have been no reports on how
to overcome the problem of insufficient length of the graft hepatic
artery. Immediately after dissection of the graft hepatic artery, the
transplant surgeon consulted us. Although the graft hepatic artery
was very short, we had to reconstruct two arteries because the graft
hepatic artery had an anterior and posterior branch. We assumed
that we could not use a microclamp, and therefore performed
arterial reconstruction on the back table. Arterial reconstruction
could easily be performed because nothing obscured the operative
field. Moreover, there was no back flow from the hepatic artery,
which made it easier to perform anastomosis. Compared to direct
anastomosis, our method required additional vascular anastomo-
sis. Although many authors have reported on the safety of arterial
grafting in LDLT, we believe that our method was very useful for
arterial reconstruction in LDLT. Our method requires for hepatic
arterial reconstruction need to be performed prior to portal vein
and hepatic vein reconstruction. To perform our method, good
communication between transplant surgeons and microsurgeons
is important.

Open Access

4. Conclusion

We reconstructed the hepatic artery in LDLT using two-step
hepatic artery reconstruction. This is a useful method for cases
where the graft hepatic artery is insufficient in length for a
microclamp to be used.

Conflict of interest
No conflicts of interest.
Funding

None.

Ethical approval

Because of the case report, ethical approval was not required in
our institute.

Consent

Studies on patients require full informed written consent. The
copy of the written informed consent is available for review by the
Editor-in-Chief of this journal on request.

Author contribution

Masayuki Okochi, Kazuki Ueda: Written.
Akira Kenjo, Mitsukazu Gotoh: Collecting date.

Guarantor
Masayuki Okochi.

References

[1] Y. Sugawara, H. Ohtsuka, J. Kaneko, H. Imamura, M. Makuuchi, Spontaneous
revascularization of arterial thrombosis after living donor liver transplantation,
Abdom. Imaging 27 (2002) 546-548.

[2] H. Uchiyama, K. Hashimoto, S. Hiroshige, N. Harada, Y. Soejima, T. Nishizaki,
et al., Hepatic artery reconstruction in living-donor liver transplantation: a
review of its techniques and complications, Surgery 131 (Suppl. 1) (2002)
S200-204.

[3] Y. Yamamoto, T. Sugihara, S. Sasaki, H. Furukawa, H. Furukawa, S. Okushiba,
et al., Microsurgical reconstruction of the hepatic and superior mesenteric
arteries using a back wall technique, J. Reconstr. Microsurg. 15 (1999) 321-325.

[4] M. Okazaki, H. Asato, A. Takushima, T. Nakatsuka, S. Sarukawa, K. Inoue, et al.,
Hepatic artery reconstruction with double-needle microsuture in living-donor
liver transplantation, Liver Transpl. 12 (2006) 46-50.

[5] M. Okochi, K. Ueda, T. Hirose, H. Okochi, H. Watanabe, Y. Suzuki, et al., A
modified technique for hepatic artery reconstruction in living donor liver
transplantation, Microsurgery 30 (2010) 541-544.

[6] S.Mizuno, H. Yokoi, S. Isaji, K. Yamagiwa, M. Tabata, T. Shimono, et al., Using a
radial artery as an interpositional vascular graft in a living-donor liver
transplantation for hepatocellular carcinoma, Transpl. Int. 18 (2005) 408-411.

[7] H.Kamei, Y. Fujimoto, H. Yamamoto, S. Nagai, Y. Kamei, T. Kiuchi, The use of
radial artery interpositional graft between recipient splenic artery and graft
artery in living donor liver transplantation, Transpl. Int. 19 (November) (2006)
945-946.

[8] T.Nakatsuka, A. Takushima, Y. Harihara, Versatility of the inferior epigastric
artery as an interpositional vascular graft in living-related liver
transplantation, Transplantation 67 (1999) 1490-1492.

[9] M. Alper, H. Gundogan, C. Tokat, C. Ozek, Microsurgical reconstruction of
hepatic artery during living donor liver transplantation, Microsurgery 25
(2005) 378-383.

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(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0005
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0010
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0015
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0020
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0025
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0030
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0035
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0040
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://refhub.elsevier.com/S2210-2612(16)30092-X/sbref0045
http://www.sciencedirect.com
http://www.elsevier.com/wps/find/journaldescription.cws_home/723449/preface2

	Two-step hepatic artery reconstruction for a hepatic artery lacking in length for the use of a microclamp in living donor ...
	1 Introduction
	2 Case report
	3 Discussion
	4 Conclusion
	Conflict of interest
	Funding
	Ethical approval
	Consent
	Author contribution
	Guarantor
	References


