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M) Check for updates

We present the case of a patient with a duplicated portal vein, a duplicated

inferior vena cava, and an arterial hepatic blood supply with a single aberrant left
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hepatic artery. Due to carcinoma of the pancreatic head, a Whipple Procedure was
performed. There were no intra- or postoperative complications, and the patient is
currently in good condition with no evidence of recurrence of disease in the one-year

follow-up.

Introduction

Whipple procedure with locoregional lymphadenectomy
is the gold standard treatment for adenocarcinoma of the
pancreatic head. The correlation between the tumour and
the portal vein, as well as the other major visceral vessels, is
a main criterion defining operability [1]. Variation of vascular
anatomy may influence operability or surgical strategy.

In the embryological period, the portal vein develops
from the vitelline vein system, and the vena cava superior et
inferior develop from the cardinal vein system. Both systems
primarily originate as a pair of right and left veins, which are
connected to each other with anastomotic veins. During the
developmental process, those veins partly disappear and
partly fuse, leading to the mature form of vascular anatomy
we all know [2]. Despite the complexity of this process,
variation in the extrahepatic course of the portal vein as well
as the venae cavae is rare [3]. In contrast, the arterial blood
supply of the liver shows high variation [4].

In the following, we will describe a case of a patient with
a duplication of the portal vein as well as other rare vascular
abnormalities in the upper abdomen, in which we performed
a Whipple procedure due to adenocarcinoma of the pancreatic
head.

https://doi.org/10.29328/journal.acr.1001174

Case description

In October 2024, a 77-year-old male patient with
adenocarcinoma of the pancreatic head was discussed on the
oncological board in the regional hospital in Feldkirch, Austria.

To define operability, the relation between the tumour and
the main vessels was investigated in the CT scan. A whole list
of anatomical abnormalities was observed:

- Duplicated portal vein:

1. Portal vein in regular position, formed from the
inferior mesenteric vein and the splenic vein,
supplying segment I1I, [Vb, and V (Figures 1,2).

2. Portal vein, which forms from the superior
mesenteric vein entering the liver in the ligamentum
teres hepatis, supplying the other segments
(Figure 3).

3. Both portal veins are connected extrahepatically via
a 3cm anastomotic vein (Figure 4).

- Two inferior vena cavae are present:

1. Forming from each iliac vein, dorsally passing the
liver as well as the heart, draining into the superior
vena cava via the V. azygos
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Figure 1: Schematic depiction of the anatomical variation of the extrahepatic portal vein in the presented case

Figure 2: CT scan presenting the first portal vein forming from V. mesenterica inferior and V. lienalis

Figure 3: CT scan presenting a second portal vein forming from V. mesenterica superior, entering the Liver via the ligament. Teres hepatis
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Figure 4: CT scan presenting the extrahepatic interportal anastomotic
vein

2. A short inferior vena cava, formed from the
confluence of the hepatic veins, drains directly into
the right atrium

- No common hepatic artery in the hepatoduodenal
ligament

- The arterial blood supply of the liver via a single left
aberrant hepatic artery

No contraindication for surgery was present. Necessary
modifications in the surgical approach due to the different
anatomy were discussed and declared possible. Hence, the
tumour was declared operable in the oncological board, and
the patient was evaluated for primary surgery. After properly
preparing the patient, the Whipple procedure was performed
on the 26™ of November 2024.

Intraoperative findings confirmed the major vascular
abnormalities:
was opened. In contrast to the regular surgical approach, as

After Kocher’s manoeuvre, the lesser sac

a next step, the accessory portal vein had to be dissected.
Starting from ligamentum teres hepatis, proceeding along
the upper margin of the pancreas, and finishing in the
mesenteric root. Using the knowledge of anatomy from the
CT scan, no surgical complication occurred during this extra
step. Now the superior mesenteric artery was dissected
and showed no infiltration of the tumor. The ligamentum
hepatoduodenale with the small portal vein and the ductus
hepatocholedochus were dissected, as well as the accessory
left hepatic artery. After cholecystectomy, the right gastric and
the gastroduodenal artery were transected. The jejunum was
cut 40 centimetres after Treitz. The pancreas was transected,
preserving the regular portal vein, the accessory portal vein,
and the superior mesenteric artery. After transection of the
stomach, reconstruction was performed regularly, and the
Whipple procedure was completed. Situs after resection is
shown in Figure 5.

Histological examination showed an adenocarcinoma of
the pancreatic head. TNM Classification was grade 2 pT2 N1
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Figure 5: Situs after resection; 1 regular portal vein; 2 accessory portal
vein; 3 extrahepatic anastomotic vein

RO. The postoperative course was without any complications.
The patient could be sent home on the 9" day after surgery
in good condition. Adjuvant chemotherapy was performed,
and the patient is still in good condition. A one-year follow-up
investigation did not show any sign of recurrence of disease.

Discussion

Normally, the portal vein forms from the confluence of
the superior mesenteric vein and the splenic vein dorsal to
the pancreatic neck and continues along the hepatoduodenal
ligament into the liver. In approximately 20% of cases,
the inferior mesenteric vein also drains directly into the
confluence [5]. Other variations of the extrahepatic portal vein
are rare and described, such as the preduodenal portal vein,
postduodenal-prepancreatic portal vein (PPPV), prebiliary
portal vein, and cavernous transformation of the portal vein
[3]. Duplication of the portal vein is only described in a few
case reports [6-9].

Literature research did not show any other case where
the Whipple procedure was performed in a patient with a
duplicated portal vein. Hence, comparison with other cases is
difficult.

One case report could be found where a Whipple
procedure was performed in a patient with duplicated vena
cava as well as intrahepatic trifurcation of the portal vein. No
perioperative complications occurred in this case. However,
in contrast to our case, the extrahepatic anatomy of the portal
vein was normal [10].

Another case report described the Whipple procedure in
a patient with a PPPV. In this case, massive intraoperative
bleeding from the PPPV led to its resection and reconstruction
using an autogenous graft [11].

In another case, a patient underwent an elective
laparoscopic cholecystectomy. Due to rupture of the portal
vein, conversion to open reconstruction of the portal vein
had to be performed. Cavernous transformation of the portal
vein could be identified and was very likely the reason for the
complication [12].
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Conclusion

Portal vein duplication is an extremely rare anatomical
variant. Its combination with an indication for the Whipple
procedure is so rare that no other case has been reported so
far.

Other cases showed that variation of portal vein anatomy
can be a challenge for hepatopancreatic surgeons, especially if
the anatomical situation is not clear preoperatively.

With this case, it could be shown that if preoperative
investigation of vascular anatomy is done assiduously, major
vascular abnormalities as described in this case are not
only not contraindication for oncological surgery but can be
performed with comparable intraoperative risk as in patients
with regular vascular anatomy.
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