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Abstract

Background : Hepatectomy in a patient with situs inversus patient is technically challenging because of
its complete mirror image anatomy, especially for a tumor located deep in the liver. Incorrectly
identifying intrahepatic vessels and biliary system would lead to serious complications. We
experienced a hepatectomy for a tumor in a patient with situs inversus totalis with referring to
computer—generated mirror images.

Methods : A 66-year-old female patient with situs inversus totalis was diagnosed with hepatocellular
carcinoma, 5 cm in diameter, centrally located just above the hepatic hilum compressing the right and
left hepatic duct. The liver infected with hepatitis C was cirrhotic with a moderate amount of ascites.
We preoperatively created several diagrams of the mirror image anatomy and made plans for how to
resect this tumor, presupposing the patient had an ordinary anatomy. The tumor was successfully
enucleated with referring to these diagrams.

Results : The operation time was 454 minutes. Five units of fresh frozen plasma was transfused
intraoperatively. Although she suffered refractory ascites which needed repeated paracentesis, she
managed to leave the hospital two months after the operation.

Conclusion : Creating a mirror image anatomy enables surgeons to safely perform a complex
hepatectomy in a patient with situs inversus totalis.
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Introduction

Resecting a hepatic tumor in patients with situs
inversus totalis is technically challenging because
they have a complete mirror image anatomy" ™%,
especially when the tumor was located deep in the
liver. If intrahepatic vessels and biliary system
were incorrectly identified in such patients,
serious complications would ensue. We performed
a hepatecomy for a tumor located just above the
hepatic hilum compressing the right and left

hepatic ducts in a situs inversus totalis patient.
Preoperatively creating mirror images of the liver
helped us easily recognize these intrahepatic
structures.

Case Report

A 66-year-old female with situs inversus totalis
was diagnosed as having a hepatocellular carcino-
ma, 5 cm in diameter, located deep just above the
hepatic hilum (Fig. 1). The tumor compressed the
right and left hepatic duct. In order to simply
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Fig. 1 A : Contrast-enhanced CT of the patient
The tumor was located deep just above the
hepatic hilum compressing the inverted right
and left hepatic ducts. There was a moderate

amount of ascites.

Ant, the inverted anterior branch of the right
portal vein ; PV, the portal vein

Table 1 Preoperative laboratory data of the patient

items

preoperative value normal range

total bilirubin (mg/dl)

aspartate aminotransferase (IU/L)
alanine aminotransferase (IU/L)
alkaline phosphatase (IU/L)
albumin (g/dl)

white blood cell (/ul)

hemoglobin (g/dl)

platelet (x 10%/ul)

prothrombin time (%)

indocyanine green dye retention at 15 minutes (%)

alphafetoprotein (ng/ml)
des-gamma-carboxy prothrombin (mAU/ml)

1.53 0.30-1.20
90 13-33

61 6-30

893 115-359
3.5 4.0-5.0
4100 4000-8000
11.7 11.3-14.9
124 120-380
80 70-140

22 0-10

57.7 0.0-20.0
314 0.0-40.0

understand the anatomy of this patient, we called
the left-sided hepatic duct the inverted right
hepatic duct, and the right-sided hepatic duct the
inverted left hepatic duct. The liver which had
been infected with hepatitis C virus was in a
condition of decompensated cirrhosis with a
moderate amount of ascites. The preoperative
laboratory data are summarized in Table 1.
Although we suggested that only a liver trans-
plant would yield a long-term prognosis, she
stubbornly refused to undergo a transplant and
hoped for the resection of the tumor. We

performed an enucleation hepatectomy after the

ascites was controlled by diuretics and albumin
administration. We preoperatively created dia-
grams of the mirror image anatomy, presupposing
she had an ordinary anatomy (Fig. 2).

On entering the abdominal cavity, the liver was
substantially cirrhotic and there was still a
moderate amount of ascites. Intraoperative ultra-
sound confirmed a deep located tumor just above
the hepatic hilum compressing the inverted right
and left hepatic ducts and just under the middle
hepatic vein. First, the liver was divided along the
Cantlie line in order to expose the right side of the
tumor. During the parenchymal transection, the
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Ordinary Situs Inversus

Inverted RHD

Fig. 2 Diagrams of hepatic anatomy of the patient
(right-hand) and mirror image diagrams
(left-hand)

The left-hand diagrams are the mirror images
of hepatic anatomy of this situs inversus totalis
patient. These diagrams depict ordinary hepatic
anatomy.

LHD, the left hepatic duct ; MHV, the middle
hepatic vein ; RHD, the right hepatic duct

middle hepatic vein was encountered and it was
ligated and divided. Once the right side of the
tumor was exposed, the tumor was freed from the
surrounding liver parenchyma along the tumor
capsule. The inverted right and left hepatic ducts
were individually encircled with a tape. These
ducts was sharply freed from the tumor using
scissors. Then, a new plane of parenchymal
transection was created in order to expose the left
side of the tumor. After the left side of the tumor
was exposed, the caudal portion of the tumor was
sharply dissected from the surrounding liver
parenchyma, then the tumor was taken out of the
surgical field. The operation time was 454 min.
and the intraoperative blood loss was 1427g
(including ascites). Five units of fresh frozen
plasma was transfused intraoperatively.

The patient postoperatively suffered refractory

ascites which needed repeat paracentesis.
Nonetheless, she managed to return to her home
two months after the operation.

Discussion

Surgeon obtains their surgical skills mainly
through tactile and visual perception. In perform-
ing a surgery in a patient with situs inversus
totalis, these perception have to change to a
complete mirror image, which makes surgeons
confused and may lead to incorrect identification
of intrahepatic vessels and, as a result, to serious
complications. We preoperatively drew the mir-
ror image diagrams of the hepatic anatomy of this
patient and made the operative plan about how to
resect the tumor. First, we imagined how the
tumor could be resected using the mirror image
diagrams, presupposing the patient had an
ordinary anatomy. For convenience, we called the
left-sided hepatic artery (the right hepatic artery
in an ordinary anatomy) the inverted right hepatic
artery, the right-sided artery (the left hepatic
artery in an ordinary anatomy) the inverted left
hepatic artery. Similarly, the left-sided hepatic
duct was called the inverted right hepatic duct
and the right-sided hepatic duct was called the
inverted left hepatic duct. Then, we imagined the
actual procedures using the true diagrams of
hepatic anatomy of this patient. Fortunately, the
patients had no hepatic vascular and biliary
anomalies. These were complete mirror images of
an ordinary anatomy. Patients with situs inversus
totalis often have anomalies of their vascular and
biliary systems®. Precise preoperative imaging
and planning are crucial for resecting hepatic
tumors in such patients.

Recent advancements of computer graphics
have enabled even surgeons to easily create
anatomical diagrams and generate mirror images
by simply clicking a reverse button on a
computer. Once we created these diagrams,
preoperative planning of the procedures could be
easily accomplished. Then, we could safely
enucleate the tumor even though it was located
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deep in the liver.

In conclusion, creating a mirror image anatomy

enables surgeons to safely perform a complex

hepatectomy in a patient with situs inversus

totalis.
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