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Three-dimensional liver imaging
system and precise hepatectomy
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1. Concept of the precise
hepatectomy
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Modern Image System
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) Methods for Hepatectomy

Vascular Exclusion Methods
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FIGURE 1 - Pringle maneuver (see white circle) by hepatic pedicle - "‘;a
clamping for liver partial vascular exclusion (LPVE). . - o |
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2. 3D liver Image system and
living donor liver Trx

The technique of 3D liver image

Case report (video)
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The technique of 3D liver image =




3D Image System Based on CT-Scan

CT Data Parameters:

Slice thickness 2.5 mm, reconstruction intervall.25
mm

Contrast: 180 ml non-ionic contrast agent, injection
rate 6 mi/s

Contiguous slices covering the whole organ

No breathing artifacts or movement of the patient
All phases are acquired at a similar breathing
position

Minimal or no beam hardening artifacts or artlfacts
due to foreign bodies such as stents or dralns ST

Resolution in plane (x and y) <= 1.0 m
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Arterial Phase

Slice Thickness <= 1.5 mm
Reconstruction Interval <=1.5 mm

Tolerable image noise, I.e. standard deviation of
density of liver parenchyma in a region of
Interest not including the tumor less than or
equal to 20 HU

Mean density in a main branch of the hepatic
arteries at least 30 HU higher than mean density
of liver parenchyma as measured above

Portal vein only slightly contrasted.
Bile ducts not contrasted S|multaneously




Venous Phase (Portal and
Hepatic Veins)

Slice Thickness <= 2.0 mm
Reconstruction Interval <=2.0 mm

Tolerable image noise, I.e. standard deviation of
density of liver parenchyma in a region of
Interest not including the tumor than less or
equal to 20 HU

Mean density in the main portal vein or a major
hepatic vein at least 30 HU higher than mean
density of liver parenchyma as measured above

Hepatic arteries or bile ducts not contrasted=== "’
simultaneously o




Different CT Phase

Arterial Venous
Phase Phase




Transplantation

 Vascular Analysis
 VVascular Territories
* Resection Planning
* Risk Analysis




Analysis of the portal vein. The
main branches are coded by
different colors and are labeled
similar to Couinaud's scheme

¢  Vascular Analysis

mevis® MV8s MV8i o & . LHV

Analysis of the hepatic veins. Theright
hepatic vein, left hepatic vein aa_fld
inferior hepatic veins are coded aslq@
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门脉系1.avi
肝静脉系.avi
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Patient individual hierarchical
analysis of the hepatic arteries.
The main branches are coded
by different colors to allow for
easy identification.
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All-ofthese
vascular systems were extracted from different phases of the CT. Theﬁgsu:l' 5;"',, ﬁl’E’
registered to compensate for different positioning of the pote | | i

different breathing positions. z )



合并系.avi

Vascular territories

Vascular Volume (relative)
Territory (in ml) (% of total)
I 43 ( 2.5%)
II 156 (9.0%)
III 172 ((9.9%)) e |
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VI 217
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Total 1732 (100.0%) _z'-'.
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Distant Services

hepatic venous

Vascular
Territory

LHV

MV4a
MV4bi
MV4bs
MV5i
MV5s
Mv8d
MV8i
MV8s
RHV
V1
Tinf.HV

Total

Volume
(in ml)

350

39
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158
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16
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37

824
34
46

1732

(100.0%)
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Vascular

A2
A3
A4
A5
A6
A7
A8

Territory

Total

Vascular territories

hepatic arterial tefritorie

Volume
(in ml)

191
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424
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Vascular
Territory

B2
B3
B4
B5
B6
B7
B8
Total

Vascular territories

Volumetry of the Biliary Drainage Territories

Volume
(in ml)

240
175
127
85
600
161
343
1732

(100.0%)

(relative)
(% of total)
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Resection Planningl

Resection Proposal 1: Leaving the Middle Hepatic Vein with the Donor

Vascular
Territory

Graft

Remnant

Resection Plane

Total

Volume
(in ml)

1062

655

15

1732

(relative)
(% of total)

( 61.4%)

( 37.8%)
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A typical resection The same resection

proposal is shown with proposal is shown with
the resection surface to the portal vein. No major
the right of the middle branches except for the
hepatic vein. The graft right portal vein will

is displayed together have to be transected
with the hepatic veins. according to this

proposal.

The graft is shown
together with the portal
vein, the hepatic




Resection Proposal 2:

Vascular Volume (relative) .
Territory (in ml) (% of tOtal).;:;’.‘L’!E’l
Graft 1245 —_—
Remnant 473
Resection Plane 14 / (4€.8%) "-’ly; 2
@ W : ' >
Total 1732 (100.0%) B o
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Case report (video)

living donor liver transplantation

Donor Recipent
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@ Bile duct image--- X ray
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LDLT-截取视频.mp4
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3. 3D liver image system and
liver tumor resection

The technique of 3D liver image

Case report (video)
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The technique of 3D liver
Image




3D Image System Based on CT-Scan

CT Data Parameters:

Slice thickness 2.5 mm, reconstruction intervall.25
mm

Contrast: 180 ml non-ionic contrast agent, injection
rate 6 mi/s

Contiguous slices covering the whole organ
Data in DICOM format
No breathing artifacts or movement of the patient

All phases are acquired at a similar breathing
position

Minimal or no beam hardening artifacts or artlfacts
due to foreign bodies such as stents or drains = | ==

Resolution in plane (x and y) <= 1.0 mm o A

%{ﬂu%é%




Imaging Parameters

Contiguous slices covering the whole organ
Data in DICOM format
Gantry-Tilt: No tilt

No breathing artifacts or movement of the
patient

All phases are acquired at a similar breathing
position

Minimal or no beam hardening artifacts or
artifacts due to foreign bodies such as stents-or
drains

Resolution in plane (xand y) <= 1.0 mm . —= = i

T




1.Slice Thickness <= 2.0 mm

2.Reconstruction Interval <=2.0 mm

3.Mean density in the main portal vein
or a major hepatic vein at least 30 HU
higher than mean density of liver
parenchyma

4.Portal vein only slightly contrasted

5.Hepatic arteries or bile ducts not
contrasted simultaneously

1.Slice Thickness <= 1.5 mm

2.Reconstruction Interval <=1.5 mm

3.Mean density in a main branch of
the hepatic arteries at Ieast 3OJ—IU

‘‘‘‘‘‘‘‘

parenchyma 1 ha® -—?‘

4.Portal vein only slightl
5.Bile ducts not cong%sted — i,%—

simultaneously
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Arterial Phase Venious PHASES
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Operation Photo
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Case report: Large HCC

Resection (video)
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General Information

1. Male, 50yrs, No HBV history
2. HCG-15mins 7%; Child-Pugh:
Grade A; MELD score:12

3. Normal Liver Function
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@ 3D Image of the liver and tumor
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© The Tumor
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