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( Liver Cut Method Using 4 Points for Hepatic Volumerty
at MDCT Image )

S )

( Jeong Joo Seo, Baik Hwan Cho, and Jong Won Park )
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E =Ee AAZe)Y Ao BE MDCT(Multi-Detector Computed Tomography) %74l o] 21H& A& (the volume of
right and left liver lobe)& AFaA A4y st Fzbak $748 Wps WS Adssich o) 58 44 {575
Al Az 7+ Uy 4EGEHA A(nferior Vena Cava)® ®ro® e 4 e SAH, 299l /e S0
(Middle Hepatic Vein)e] €52 3 4, &S24 (Portal Vein) #2154 3 &, @dSHgallbladder fossa)E -"‘Jr—?i e ¢
JE FAMS At AdE 448 7|Feg A3 e YEn A¥H 7& A 3t #F¢3e v&E At A
AR AR FEAFS AFE) HE) A P‘*ﬁr YA 502 A sk A AR A FE F 3-5156} AZFA % H]
Wy a8z 4@% Aelgh F 2938 B AHS Adsle AS 233 FeddA AAeR 1131 Ve
28 ARE ERIEY T £ AFE olde Foale vFAte FERY e B HFhe] AR

“

Abstract

This paper proposed the method to separate a liver into left and right liver lobes for exact volumetry of the river graft
at abdominal MDCT(Multi-Detector Computed Tomography) image before living donor liver transplantation. On the image
of segmented liver, 4 points(the middle point of Inferior Vena Cava, a point of Middle Hepatic Vein, a point of Portal
Vein, a middle point of gallbladder fossa) are selected. A liver is separated into left and right liver lobes on the basis of
the 4 points. The volume and ratio of the river graft are estimated. The volume estimated using 4 points and the manual
volume that radiologist processed and estimated are compared with the weight measured during surgery to support proof
of the exact volumetry. After selection the 4 points, the time involved in separation a liver into left and right river lobe
and volumetry of them is measured for confirmation that the algorithm can be used on real time during surgery. This
study progressed to ensure donor’s and recipient’s safe who will undergo the liver transplantation.
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Table 1. Donors information.
Donors | Eam st | Sax | Age | mage size P pac i”@m'
Donerl | 200508-10] M 19 | 512512 065625 1 3
Donor? | 20060207 M o | s12x512 0696484375 1 3
Doncr3 | 2006 03-08] M B |spase 06BBBE 1 3
Donort | 2007-07-06] M 2 [s1x512 3 3
Doocxs | 200695-12] M R o E 3
DovorG | 20051118 F 2z [sexsp 056875 1 3
Dunor? | 2005-1228] M 19 | 512%512 063671875 1 3
Donor8 | 2006-1208)  F Z | 512X512 06X%3125 3 3
Donoe? | 2006-08-29) M 30 |s12x512 0603515625, 3 3
Donorl0| 20060215  F A |s12xs12 06184375 1 3
Donorl)| 200504-26) M 3B | 512X512 0B, 1 s
Doncr12] 200505-12]  F 3% | 512X512 075 1 3
2. MDCT @43t H MH 2
ARG 58 BF MDCT 942

DICOM version 3.0 342 A= 9A CT 3%
& 2948 olgae Ty, Buyl, Aurle) 3274
2 a9Hr  29A(Ultravist; Bayer Schering
Pharma, Germany)=130mL7F Aol FALE e
29 35ccd $EE AT FAHUT. T, B,
Aur)e 7 Y FAFEE 249l 344 A
FAel wi ojnHor pBeE R dEde



20108 18 MA=e3

BA487] A5t AMgETh CT 29 A ALgd G4
FrHES 120 kVp, 380 mAs, 512x512-pixel
matrix, 3 or 5Smm section thicknessoltl. #9 F
section thickness & Imm& A4 sl 740& A
FHILG PC, Intel(R) Core(TM)2 CPU, 2GB RAM, 32
HIE FGAAAA CT 974 Helar] $13) DICOM
version 3.0 ZU& 8bit bitmap #Y FA o8 W3la}
Aok B FH7)9] CT 94& ol 43le ¢ A

NZAe A $70e) ARG AR,

Jh 20 7MY Ol 55
& RES BUAA el AANE FEOR AY
@ F 27 GRoR AFAGHIY DAY A%

Aeos FEHUT A 27 Ao AU
€

A2 e AFAA A= A

(@) 2tel 27 F4t (b) 2ol HAHd

|
a8 1, =" 7
Fig. 1. Liver segmentation.
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Fig. 5. A point of PV.
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Fig. 6. A point of gallbladder fossa.
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Fig. 7. Connected line between PIVC and PMHV to
separate a liver into left and right fiver lobes.
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Fig. 8. Connected line between PGB and PPV to
separate a liver into left and right liver lobes.
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Fig. 9. Left and right liver lobes and blood vessel in
the lobes.
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Fig. 10. Liver edge that is manually processed by a
radiologist.
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Fig. 11. The liver cut line that is manually drawn by a
radiologist.
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Table 2. Measured graft weights during surgery.
actual graft weight(g)
donated graft
Donors 4 oft Lobe | Right Lobe onatec g
Donorl 360 Lt lobe graft
Donor2 869.7 partial Rt lobe
Donor3 856 partial Rt lobe
Donord 601 Rt lobe
Donor5 707 modified Rt lobe graft
Donoré 432 Orthotopic
Donor7 753 partial Rt kobe extended
Donor8 6374 extended Rt lobe
Donor9 6282 Rt lobe
Donorl0 672 Rt lobe modified
Donorll 1045 Rt lobe
Donorl2 5721 Rt lobe graft for v.
¥ 3 FI2E AME AHH

Table 3. Volumes that is manually estimated.

Donors Yolume{cm3) Ratio(®%}

Total Left Lobe | Right Lobe | Left Lobe | Right Lobe
Donorl 1720 520 1200 3023 6977
Donor2 1600/ 630 970 3938 6063
Donor3 1508 635 873 1211 5789
Donord 1460 483 977 33.08 6692
Donor5 1410 510 900 36.17 63.83
Donor6 40 340 600/ 36.17 63.83
Donor7 1340 520 820 38.81 6L19
Donor8 1124 474 650 4217 5783
Donofd 15401 520 1020 3377 6623
Donorl0 1260 568 692 45.08 5492
Donorll 2060 830 1230 40.29 5971
Donor12 1341 511 830 38.11 6189




22

iz

4 AXE ol8s5to] AL MH
Table 4. Estimated volumes using 4 points.

Donoss Volume {cm3) Ratio{%)

Total Left Lobe |Right Lobe |Leftlobe |Right Lobe
Donorl 171125 48038 122087 2807 7193
Donor2 156456 608.85 95571 3891 61.09
Donor3 146330 593.51 86978 4056 5944
Donord 144849 595.08 85341 4108 5892
DonorS 135582 604.89 75093 44,61 5539
Donoré 89744 41200 48544 4591 5409
Donor7 130751 £10.39 79712 3903 6097
Donor8 106261 417.55 64507 39.29 60.71
Dono9 140040 57080 82960 40.76 59.24
Donorl0 129396 606.02 63794 4683 5317
Donorll 187863 638153 119710 36.28 6372
Donorl2 132515 54949 TI566 4147 58.53
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Table 5. Average error of the volumes

Estimated graft volume

Variable Acusal graft weigh Py 23 08
Liver wolumefcn’) | 677.78+18086 | 840.17£19222 | 777.35:18820
Average Enorfem™ 162.38+12439* 9956481 15**
£ ¢S ¥d + EFHXZ 58
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Table 6. Timing involved in liver cut and volumetry of the
left and right liver lobes.

Donors | No. of sedtions — — N2 AlZHsed
Bt aFEHA HA £ |

Donorl 210 328561123 697 6.817 85486

Donor2 195 231298+20631 2043 72633

Donor3 179 25.1138+15.703 833 592

Donord 65 5.5471+6.651 0.655 1638

Donor5 177 16.3188+9.923 3.229 41.839

Donorb 161 99853110327 1903 38219

Donor7 207 24.1191+1582 3.916 51.589

Donor8 51 1692612932 0.515 10452

Donor9 58 17098+3.181 0.592 11.247

Donorl0 160 17.30431£16.11 1.825 60104

Donorll 186 224466114 344 5491 5942

Donorl2 141 132085110094 1638 38438
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