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Application of digital 3D reconstruction technique in precise
hepatectomy for liver cancer

BAI Junjun, LI Hang, SUN Baozhen, ZHAI Zhenhong, || Degang
(Department of Hepatopancreatobiliary Surgery, Sino-Japanese Friendship Hospital of Jilin University, Changchun 130021, China)

Abstract Objective: To investigate the clinical application of digital three-dimensional reconstruction technique in precise
hepatectomy for liver cancer.
Methods: Twenty one patients with primary liver cancer (tumor diameter >S5 cm) treated from October 2015 to
October 2017 were selected. All patients underwent plain and contrast enhanced CT scan of the liver before operation.
Three-dimensional reconstruction of the liver was performed by Myrian reconstruction software. The intrahepatic

vessels, location and size of the tumor and their relationship in the patients were analyzed, and the total liver volume
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(TLV), standard liver volume (SLV), functional liver volume (FLV), tumor volume (TuV), virtual resection liver
volume (VRLV), virtual resection specimen volume (VRSV) and residual liver volume (RLV) were calculated. The
intraoperative actual specimen weight (aRSW) and actual specimen volume (aRSV) were determined. After that, the
accuracy of VRSV was examined and analyzed and the correlations among vRSV, aRSV and aRSW were analyzed.
Results: In the 21 patients, the TLV was (1 827.9£314.8) cm?, TuV was (593.4+283.2) cm?®, vRLV
was (511.2£180.0) cm® and vRSV was (1 104.6£292.3) cm?®; the aRSW obtained after operation was
(1212.9+278.46) g. There was no significant difference between VRSV and aRSV (P=0.76). Pearson test showed
that there were significantly positive correlation between aRSV and vRSV, aRSW and vRSV and aRSW and aRSV
(r=0.9 964, 0.9 201, 0.9 345, all P<0.0 001). The preoperative virtual surgery simulations were consistent with the
actual surgical protocols. None of the 21 patients had hepatic encephalopathy or liver failure after operation, and
no death occurred during the perioperative period.

Conclusion: The three-dimensional reconstruction of liver combined with liver function assessment before operation

has great value for surgical procedure selection of precise liver cancer resection, for its precise tumor positioning,

automatic segmentation and quantitative analysis, especially liver volume calculation and virtual liver resection.
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Figure 1  Pictures from the cases 1

A: Staining of the regions of interest based on two-dimensional image; B: Two-dimensional image of the

same plane of A; C: Reconstructed model (liver, tumor and vRLV); D: Intraoperative view and arrow showing the right hepatic artery;

E-F: Actual specimen

B2 #2EF2#XER

L 5.%. 7

|
52030 ©

A-B: “HERmEAERN QOIS AR C: TIRBLAEE R D KRGS B USSR

HEJTETAL, W] LAZ AR, , AT M e B AR SEBapRAs

Figure2 Pictures from the cases 2

A-B: Staining of the regions of interest based on two-dimensional image; C: Coronal image; D: Sagittal

image; E: Posterior view of the liver after imaging offering multidimensional rotations and arbitrary direction comparison; F: Actual

specimen
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(1827.9+314.8) cm’, TuVH (593.4+283.2) cm’,
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Table 1 Data of three-dimensional reconstruction of the 21 liver cancer patients
i BSA SLV TLV FLV TuV vRLV vRSV RLV aRSV ~ aRSW  RLV/SLV RLV/FLV

(m’)  (em’) (em’) (em’) (em’) (em’) (em’) (em’)  (em’) (g) (%) (%)
1 1.97 1393 1697 1297 400 593 993 704 980 1 106 50.53 54.28
2 1.65 1166 1461 1107 354 276 630 831 635 750 71.25 75.07
3 1.84 1302 1632 1011 621 163 784 848 785 856 65.15 83.88
4 1.73 1223 1 681 1219 462 486 948 733 1010 1 081 59.93 60.13
5 1.85 1311 1795 1416 379 871 1250 545 1233 1312 41.59 38.49
6 1.79 1267 1511 1161 350 437 787 724 790 871 57.14 62.36
7 1.94 1371 1 940 1 450 490 710 1200 740 1151 1226 53.96 51.03
8 1.99 1 407 2214 1262 952 395 1347 867 1219 1436 61.63 68.7
9 1.77 1253 2288 1 064 1224 348 1572 716 1 460 1594 57.14 67.29
10 1.77 1253 1833 1164 669 599 1268 565 1270 1 340 45.09 48.54
11 2.03 1433 1511 1253 258 632 890 621 914 1200 43.34 49.56
12 1.92 1359 2326 1189 1137 438 1575 751 1586 1621 55.28 63.16
13 1.84 1301 1738 1379 359 600 959 779 1010 1109 59.88 56.49
14 1.7 1201 1244 809 435 177 612 632 640 725 52.6 78.12
15 2.13 1507 2109 1569 540 710 1250 859 1 360 1482 57.02 54.75
16 1.75 1240 2312 1485 827 630 1457 855 1 495 1523 68.94 57.58
17 1.86 1319 2038 1478 560 741 1301 737 1219 1 266 55.88 49.86
18 1.89 1336 1719 1 350 369 578 947 772 960 1 035 57.77 57.19
19 1.91 1349 2216 1135 1 081 452 1533 683 1534 1 658 50.64 60.18
20 1.86 1318 1691 1 006 685 368 1053 638 1 065 1355 48.39 63.42
21 1.76 1245 1430 1120 310 532 842 588 805 925 47.22 52.5

JIFJE = 2 A B vRSV S R haRSYV MM HT#7%, aRSW 5aRSV, aRSW 5 VRSV,

VEAT 2L 1) B b be B, R R BC X ek 3 40 #7465 SR 42
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Figure 3 Correlation analysis among vRSV, aRSW and aRSV in the 21 patients
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