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Preoperative Three-dimensional Virtual Simulation for Safe Liver Surgery
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Preoperative Three-dimensional Simulation for Liver Surgery

The recent progress of image analysis technology has been remarkable, and preoperative virtual simulation
for liver surgery is necessary for safety hepatectomy' It has become easy to grasp the complicated anatomical
relationship between the portal triad, hepatic veins and a local tumor by volume rendering with multidetector-
row computed tomography and a three-dimensional image analysis workstation (Synapse Vincent®; Fuji Photo
Film Co. Ltd.).

In patients with damaged liver function or extended hepatectomies, the postoperative residual liver volume
with preservation of blood supply and drainage vessels is very important for the prevention of liver failure. In
this software, the surgeon can simulate various patterns of planned hepatectomy.

Case

A 79-year old female was referred for resection of a hepatocellular carcinoma. She suffered from chronic
coughing and decreased respiratory function due to interstitial pneumonia with liver dysfunction due to chronic
hepatitis C.

CT revealed a peripherally enhanced low-density mass 5.0 cm in diameter located in Segment VIII/VIL In
consideration of her comorbidities, we simulated a safe liver resection using Vincent®. Figure 1A-D show the
preoperative simulation of the hepatectomy. Figure 1A displays the perspective of the liver and the tumor. The
tumor is located in segment VIII/VII just under the right diaphragm. In Figure 1B, two portal branches of the
dorsal portion of segment VIII (P8d) were identified as main feeders of the resected liver area. The position of
the tumor relative to a drainage vein in segment VIII (V8) and the right hepatic vein (RHV) are shown in
Figure 1C and D. The distal portions of the V8 and the RHV after divergence from the middle hepatic vein
(MHV) and the V7, respectively, were invaded by the tumor, and the V8 and the RHV needed to be resected.
However, the MHV and the V7 were not directly influenced by the tumor, and the MHV and the V7 were
thought to be able to be preserved. In consideration of these simulation images and her comorbidities, we
selected a partial resection of segment VIII/VII with preservation of the MHV and the V7 as a recommended
safe operation. Figure 1E-H show images from the operation. Figure 1E shows the local presence of the tumor
and the liver according to the simulation image. Two P8ds were accepted according to the simulation of the
liver excision line (Fig. 1E). The V8 (Fig. 1G) and the RHV (Fig. 1H) with invasion by the tumor were also
identified during the hepatectomy and separated after ligation. The V7 and the MHV were confirmed to be

preserved by intraoperative ultrasonography.
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Fig. 1 Preoperative three-dimensional virtual simulations (A-D) and images from the operation
corresponding to these simulation images (E—H).
T: tumor, R: resected liver area, P8d: portal segment branches of the dorsal portion of segment
VIII, V8&: drainage vein of Segment VIII, MHV: middle hepatic vein, RHV: right hepatic vein, IRHV:

inferior right hepatic vein
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