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Gordon's Patch In the Liver Sampling

Vasile LUNGU?, Irinel POPESCU?23

Abstract

The study of anastomoses in liver transplantation represents a complex and special subject considering the fact
that a variability of methods have been described since the first liver transplant in 1963, made by Thomas Starzl. In
liver transplantation, graft implantation includes 4 anastomoses: cavo-cava, portal, arterial and biliary.

The Gordon patch represents the plasty performed between the aortic patch of the celiac trunk and the aortic
patch of the superior mesenteric artery. It only applies to anatomical variants of the hepatic artery, namely when
the common hepatic artery arises from the celiac trunk and the right hepatic artery arises from superior mesenteric
artery.

The present article describes the aspect of the surgical techniques through the experience at the Digestive Diseases
and Liver Transplantation Center, Fundeni Clinical Institute, Bucharest, Romania.
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Rezumat

Studierea anastomozelor in transplantul hepatic este un subiect complex discutat si analizat in contextul in car, inca
de la primele transplante efectuate incepand cu anul 1963 si pana in prezent, s-au dezvoltat numeroase moduri in
care acestea pot fi efectuate. In cadrul procesului de transplant hepatic, implantarea grefei comport 4 anastomoze
principale: cavo-cava, porta, arterial si biliara.

Patch-ul Gordon reprezinta plastia efectuata intre patch-ul aortic de trunchi celiac si patch-ul aortic de artera mez-
enterica superioara. Se aplica numai in cazul variantelor anatomice ale arterei hepatice, si anume cand artera he-
patica comuna ti are originea din trunchiul celiac iar artera hepatica dreapta din artera mezenterica superioara.

Cuvinte cheie: prelevare hepatica, patch aortic, anastomoze arteriale.
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INTRODUCTION

Although liver transplantation was initially considered
experimental, it has become the therapeutic method of
choice for patients with end-stage liver disease’.

The first successful liver transplant was performed
by Thomas Starzl in 1963 in Denver, Colorado, in a
young patient suffering from hepatoma?.

In Europe, the first liver transplant was performed
in 1968 by Sir Roy Yorke Calne, in Cambridge'>.

Currently, liver transplantation is considered a
life-saving procedure. Over the past 50 years, the world
has witnessed the evolution of advances in surgical
techniques, immunosuppressive medication, and pre-
and post-operative care. Also, the prevention methods
of liver disease, the indications of liver surgery, the as-
pects regarding donor selection, the prevention meth-
ods of postoperative infection, but also the legal aspects
regarding organ collection policies were improved?.

The importance of studying anastomoses in liver
transplantation is related to the variety of aspects of
surgical techniques and at the same time to the high-
lighting of a problem of standardization of some sur-
gical procedures.

Anastomoses in liver transplantation represent a
complex subject addressed in international scientific
research studies, both from the point of view of the
optimal way of performing, establishing a standard, as
well as the correlation with the postoperative evolution,
complications, survival, from this context resulting in
the motivation of choosing the theme , in correlation
with the vastness of the subject.

Knowing the hepatic arterial vasculature has a rele-
vant meaning in current practice’.

Regarding the arterial anastomosis, the first anas-
tomoses were performed between the common hepatic
artery or the celiac trunk of the donor and the common
hepatic artery or the recipient’s own hepatic artery. The
first cases in which anatomical arterial variants were
registered (the right hepatic artery replaced from the
superior mesenteric artery) were solved by an anasto-
mosis with the recipient’s own hepatic artery, respec-
tively with the recipient’s aorta (using a Carrell aortic
patch)™2.

The first Gordon plasty was performed in 1985 by
Robert. D. Gordon.

'The Gordon patch represents the plasty performed
between the aortic patch of the celiac trunk and the
aortic patch of the superior mesenteric artery*.

It only applies to anatomical variants of the hepatic
artery, namely when the common hepatic artery arises
from the celiac trunk and the right hepatic artery arises
from superior mesenteric artery.

Frequently, the arterial supply of the liver is provid-
ed by the right and left lobar branches of the hepatic
artery, one of the three main branches of the celiac axis.
However, anatomical variations from this typical pat-
tern have been described, which have been reported in
45% to 46.5% in the population according to the spe-
cialized literature®.

Most variations in hepatic arterial supply result
from incomplete development of the celiac axis, lead-
ing to replacement of the missing hepatic supply by
other sources. The most common anomalies are the
left hepatic branch from the left gastric artery and the
right hepatic branch from the superior mesenteric ar-
tery. Even when well-developed right and left hepatic
arteries are present, accessory branches from the gas-
tric arteries, left gastric artery, and superior mesenteric
artery may be present. Because all hepatic arteries are
terminal vessels that serve exclusive territories of the
liver, even accessory vessels must be preserved during
liver transplantation®®.

'The present article describes the aspect of the surgi-
cal techniques through the experience at the Digestive
Diseases and Liver Transplantation Center, Fundeni
Clinical Institute, Bucharest, Romania.

SURGICAL STAGES

1. 'The surgical technique begins with the performance
of the Sternotomy and the median xiphoid-pubis inci-
sion as shown in figure 1.
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3.5Step 3 in the surgical intervention is represented by
the dissection of the aorta in the subdiaphragmatic re-
gion as seen in picture 3 (Fig.3 a-b)
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Figure 1. First step of the surgical tehnique

2.Step 2 in the surgical intervention is represented by
the dissection of the aorta in the infrarenal portion

(fig. 2).

4.’The 4th step is represented by the preliminary dissec-
tion of the liver by sectioning the hepatic ligaments. It
is shown below (Fig. 4)

Figure 2. Dissection of aorta

Figure 4. The fourth step- sectioning the hepatic ligaments
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5.Another basic step is Cholecystectomy with dissec-
tion and sectioning of the distal common bile duct.

(Fig.5)

For example, one of the anatomical variations is
represented by the left hepatic artery that leaves the
left gastric artery (Fig. 6).

Figure 5. Cholecystectomy and dissection and sectioning of the
distal common bile duct

'The next steps are represented by the Dissection of
the common hepatic artery and the dissection of the
portal vein.

After performing the dissection of the common he-
patic artery, the following arteries are ligated:

- Gastroduodenal artery

- Right gastric artery

- Left gastric artery

- Splenic artery

In 20% of cases we can find anatomical variants of
the hepatic arteries

Variations are particularly important in the context
of a liver transplant because, in addition to the ideal
opportunity to study surgical anatomic variations, ac-
curate identification of arteries is crucial to surgical
success.

The precise knowledge of the most common and
also rare variations that produce different technical
difficulties, is essential to surgeons in order to avoid
vascular surgical complications and damage.

Figure 6. Left hepatic artery arising from left gastric artery

Another anatomical variant is the right hepatic ar-
tery originating from the superior mesenteric artery
(Fig. 7 a,b).

If the right hepatic artery arises from the superior
mesenteric artery, it can be identified by its posterior
pulsation of the portal vein and common duct. Its or-
igin in the superior mesenteric artery is usually found
immediately below the splenic vein near the junction
with the portal vein. Dividing the splenic vein for in-
sertion of a portal perfusion cannula also facilitates
exposure of the superior mesenteric artery and the or-
igin of a right hepatic branch. The superior mesenteric
artery is dissected from its origin at the level of the
aorta to at least 1 centimeter beyond the origin of the
anomalous right hepatic artery.

M & = 5 e

Figure 7 (a,b) Right hepatic artery originating from the superior

mesenteric artery
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6. The next step in surgery is Cannulation (Fig. 8) of
the infrarenal aorta (Fig.9) and portal vein and their
perfusion with preservation solution than the hepatic
refrigeration and discharge of the vena cava are done.

S
-

Figure 8. Tubes for cannulation
Vasile Lungu

On the back table in the recipient hospital, the do-
nor aortic patch containing the origin of the celiac and
superior mesenteric arteries is notched on each side at
the midportion leaving a small bridge of aorta intact
between the vessels
7.'The graft is kept in preservation solution and on ice
'The infusion of the portal vein is performed with pres-
ervation solution
8.The next step consists in removing the musculo-ad-
ipose tissue around the liver (maneuver done in vivo).
Preparation of vascular pedicles (done in vivo) must be
done carefully
9.Finally, the functionality of the vascular tree is
checked

Vasile Lungu

Figure 9. Cannulation of infrarenal aorta and portal vein
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Vasile Lungu

Figure 10. Gordon's patch

'This technique of converting complex arterial sup-
plies into a single vessel has been used since 1984. There
were no subsequent thromboses or other technical fail-
ures. Some liver transplant teams that are gaining the
first experience have included this method in the ways
of performing liver transplantation respecting the legal
norms.

CONCLUSION

The main findings can be summarized as follows: the
prevalence of anatomical variants is more the 20%, a
percentage similar to those reported in the literature.
'The findings related to the existence of arterial ana-
tomic variants emphasize the fact that the extrahepatic
arterial distribution is variable, and different anatomical
variations can occur in a significant percentage. These
arterial anomalies are relevant in liver sampling and
also in performing various types of liver transplants.
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