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= E=58M: @EEEA (LUS) T HFUIERA GG R I ] i A, HAE R IR (PLC) iy
BORBEFEA R o B, ARBFFEIR T LUS R 222 I UIBR AR IR YT PLC B35 8 105 Kokt I D 8 14 52 i
ik IS8T 2017 4F 1 A —2020 4F 1 7 B RIUCTE 19 64 41 J5 & 1 e A8 2 il Rk, b 30 447
LUS FZEEFPIBR A (LUSZ), 34 64T H MR I8 22 I UI B CH AL ) o B s i 20 L R 01
Kot BAE R AEAGO, URARBRARGE3 d. LA AWM A& A (ALB) . RIT4A 2R 2 5L 5% il
(AST) ., NWRMEILFEREE (ALT) , BABZ R (TBIL) . HIGE X (AFP) ., BTG EE A (APTT) |
LRYEE s (FIB) . BEMAEENE (PT), DLEBEUAFN
SR AR FEARMIEART R ST RE R R B G225 (¥ P>0.05) . LUS 411 AR -3 H i it 9
WARTH A (322.64 mL vs. 395.94 mL, P<0.05), WALFARNIE], PAPIZIER . KRGS0 & E
] HCTTHEACR R . R BE ] 22 ¥ G042 L (38 P>0.05) . LUS 4L TG/ h i k451405, 5 BILAH I o
Bk 500 (1471%), ZRA G5 L (P<0.05), LUS 5% M4 IF K8 KB R ER TG ¢ &
S (13.33% vs. 23.53%, P>0.05), WZARJG3 d. 147/ APTT. FIB I PT ) & ALB Fl AFP /K F- 22 5 4
TG E L (¥P>0.05); RJ53d, LUSZHAYALT, AST. TBIL ML TH 4 (2 P<0.05), HAG
I Z RG2S (B P>0.05) . AREHPALEEDIR 135 (9~18) D, LUSH 5% M/
HER WIERERIY LG E L (10.00% vs. 17.65% , P=0.483; 3.33% vs. 5.88%, P=0.999),
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Abstract
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Background and Aims: It is still a short period since the laparoscopic ultrasound (LUS) liver resection
was employed in clinical practice, and the reports on the efficacy of its application in primary liver
cancer (PLC) is also limited. Therefore, this study was conducted to investigate the short-term prognosis
of LUS left hemihepatectomy for PLC and its influence on liver function.

Methods: The clinical data of 64 patients with PLC treated from January 2017 to January 2020 were
retrospectively analyzed. Of the patients, 30 cases underwent left hemihepatectomy (LUS group) and
34 cases underwent conventional laparoscopic left hemihepatectomy (conventional group). The
perioperative conditions and complications, and the serum albumin (ALB), aspartate aminotransferase
(AST), alanine aminotransferase (ALT), total bilirubin (TBIL), a-fetoprotein (AFP), thromboplastin time
(APTT), fibrinogen (FIB), prothrombin time (PT) before surgery and 3 d and 1 month after surgery as
well as the follow-up data were compared between the two groups of patients.

Results: There were no statistical differences in preoperative data and liver function parameters between
the two groups of patients (all P>0.05). The average intraoperative blood loss of the LUS group was
significantly lower than that of conventional group (322.64 mL vs. 395.94 mL, P<0.05). There were no
statistical differences in terms of the operative time, distance from the cutting edge to the lesion, time for
postoperative drainage tube retention, time to anal gas passage, and length of hospital stay between the
two groups (all 2>0.05). Middle hepatic vein injury occurred in none of the patients in LUS group, and
occurred in 5 patients (14.71%) in conventional group, the difference was statistically significant (P<
0.05). The incidence rates showed no statistical difference between LUS group and conventional
group (13.33% vs. 23.53%, P>0.05). There were no statistical differences in APTT, FIB and PT as well
as the ALB and AFP levels between the two groups on 3 d and 1 month after the surgery (all P>0.05); the
ALT, AST and TBIL levels of LUS group were significantly lower than those of conventional group on
3 d after surgery (all P<0.05), which showed no significant differences on 1 month after surgery
(all P>0.05). The median follow-up time was 13.5 (9-18) months. the recurrence and the mortality rates
showed no statistical differences between LUS group and conventional group (10.00% vs.
17.65%, P=0.483; 3.33% vs. 5.88%, P=0.999).

Conclusion: The LUS left hemihepatectomy is safe and effective for the treatment of PLC, its short-
term prognosis is similar to that of conventonal laparoscopic left hemihepatectomy. However, LUS is
more effective for reducing intraoperative bleeding and protecting liver function in the early stage.

Liver Neoplasms; Hepatectomy; Laparoscopic Ultrasound; Prognosis
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B2 FEOr B FEARGE , JUHIE XS PLC W3R T BOR )
s i — 2B T ARWEE X A2 I PLC B35 2R ) LUS
T AR RFUIBR ARG YT, WL T 0 B K% 2
REMSZ I, JF 5 % MUK I SR AT oA, DAY
H i R AR S

1 B"RETE

1.1 —R&ER

YEHL 2017 4F 1 H—20204F 1 H Wil6], 7EL#4
TN R B BE s 12 01 42 52 SR RHA T 19 22 21 PLC
B 64 BIVE ISR S . RIGEAR X Hwdl: 30 4]
T LUS F A FVIBR AR b LUS 4, 34 1147 % KL
T A VIR S w2 o P AL R —
BELPE S . AF W . KT 5 48 20 (body mass index,
BMI) , 9 H 4% . W40 H . Child-Pugh 43 4% |
TNM 4+ . BT 9% 43 W] (Chinese liver cancer
staging, CNLC) |4t , ZRBILsit#E X
(#1P>0.05) (F£1).

x1 BMABRE-MABLR
Table 1 Comparison of the general data between the two

groups of patients
LUS#H R

7
o (n=30) (n=34) X r
R (% 5+ s) 51.06£6.47 49.98+6.22 0.680 0.501
5 (%)]
5 26(86.7) 28(82.4)
0.225 0.635
s 4(43.3) 6(17.6)

BMI(kg/m’,% + 5) 22.04£1.28 22.31x1.34 0.821 0417

JdRE A% (em, % £ ) 5.12+1.03  5.01+0.95 0.444 0.660
kB H A (%))
1 27(90.0) 30(88.2)

0.051 0.821
2~3 3(10.0) 4(11.8)
Child-Pugh 43-94[n(%)]
A 24(80.0) 28(82.4)

0.058 0.810
B4 6(20.0) 6(17.6)
TNM 5338[n( %))
1 23(76.6) 25(73.5)

0.084 0.772
1) 7(23.4) 9(26.5)
CNLC43#H[n(%))]
134 21(70.0) 22(64.7)

0.203 0.653
I} 9(30.0) 12(35.3)
SR EEZER (%))
JF- 4 e 27(90.0) 32(94.1)

0.375 0.540
JilEk=gaiiliobr 3(10.0) 2(5.9)
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P AFRUE: (1) RATZ CT, MRI, 3§ #4140
22K A 2 W PLC,  H 28 K v s R J5 9 B UE
S5 (2 HASEFF RIS, How kR R T A2
. B KM AR <8 em; (3) B & g sl 22 % (H %
Kb AT 6 — JH Be s [m 0 1 (4) B N & S
JHF b K R 25 >3 em s (5) Child-Pugh 53 2% 0 A 2% 5%
B2 ; (6) TNM 4330 Ta 01 . Ib WIS 1a 385 (7) AR WY
KREZWOT . AT M OCIRYT ; (8) E RIS it 32
J IS B R, Il DR B R 5 O IR R VT =12 4 H
HEBR A5 . (1) i 42 A0 AH 48 E 2% 55 A 2E I ik 5% 7%
H Q) U EE R IR E, BT R b o B TR e
(3) HABEM I GEREsT . O BFYReEmE; ) 5IF
HoAt S5 R P & (O AR % . IR
ELIEER Rk X E37 YN
1.2 BT HE

LUS 41 : % H 7 H 37 HITACHI ALOKA Noblus
AL LUS M LA4LA B AR B4R 3k, R L0 %8 7.5 MHz.
JR I B AR W) — 44 S AR SR R EAR BRI, E TR
HFlF—% FALE, % ARATBE . CT. MRISEH
HR A, BRAMEN SO b % . BT AR
BEBCEEMY, B E 2 S REE, 25T 1 em
EAESTIIEY O, B A 10 mm Trocar, @QCOZ
B8R, 77 12~14 mmHg (1 mmHg=0.133 kPa) , ‘&
A LUS, M4 ARF W kA &5, &5 -Fm
. BB ENSN G, Bk B EEIG T S A
WIE . W AT NI R . NE T, e AT R
W AR AR XA, AT kR T AR B A,
kb B AR, WA B A . ek . A
R SE BB A VIS, K LUSHRL A . B
EIE TN S W N A T R = A G
KA, 55 LUS % 6 2 5% 8 o) fe vE 45 34 .
TEBE T I B I B W 22 sh bk, A i sl ks 3
DAY 25 RIS W Ab B W EE TR K A S, IR
kA 3 X HFE T, Je IR OIWT T K AE 3, DA4E
il 22 2 B a9 B OF DI BB . IR B
2o AR e = A A A, (2 2 A T IR
Ao LUSKLE G HEA7T50 AP 1M, a8 . ke
VAT IS U0 W T 2 o Bk, e ) TR ME S o R AT U R
DL Ao s S EE B ER K, AT SR LUS 22 A BF i ik,
THZEM 1 em 22 A B CVE A BT DIBRZ . R E
24 %) B 4 1 5% Hemo-Lock 25 3 17 1M 45 2 10 4% 4%
FLJE . LU J] 454 CUSA W Bl il 28 85 AT 52 B 25
Wr, 1845 18 ¥ A Hemo-Lock 3% & 7] W W A= 9 Je J2
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Figure 1 LUS left hemihepatectomy

Ar AR REEIT

A: Exposure of the middle hepatic vein during operation; B: Positioning of the middle

i, BAJCHE Sh v R IS, B ESIRE
gavin, R,

j‘f_¢‘-'-' ; 3 B ¥ LN
B: LUSENAFFERK; C: CUSA WFBk iR W fT

hepatic vein with LUS; C: Liver parenchymal transection along the ischemic demarcation line with CUSA

WA RurHE MATE A . CTHA (8() MRI
LRGSR A, AW AT IR AR L KD
W VIBR I FIEWAL AR RS . RE RS 4
BRI, AR Al R A B KNS R R AL
B, ONEBRA, W B R A O e 4 W 68 b R

e 5t A A
B2 EHRERETEEFIRA

Figure 2 Conventional laparoscopic left hemihepatectomy

A IR RENSARICHTIIZ; B-C: R REAT P ke AT

A: Marking of the line of resection after conventional untrasound

I, SEAT S — AT AR B, R T AT ZE Bl kR T
k2 320, AR AR T kO £ g 27 Cantilie 2855 10
B o8 U1 BR 2, &5 4L . W I S5 £ AE T OLUS
H(K2).

positioning; B-C: The cut surface of liver without exposure of the middle hepatice vein

1.3 MEER

ISR AL TR W IE bR, B P T I R
Ol FORBFE] . AR ARG . R
EEA I RIS E AL AR ] A B A
Gt IF RAE RSO, IR PR ER Ik . R
JRRG . ORJF I IEVHRAE s 2 TORET . RS
3d. RJF 1A, R IE#EIKIN 3.0 mL, SR HAIFIE
fiff 35 2 g A2 1 23 AR I A (albumin, ALB) |
RITE&ARAIL LT (aspartate aminotransferase ,
AST) . NE MR I 41 (alanine aminotransferase ,
ALT) . BJHZLZE (total bilirubin, TBIL). HAZE A
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(AFP) . % I 3% f§ BF 8] CAPTT) . £F 4k & A &
(FIB) . %E LA JE ] (PT) 3 A5 R FH 35 Bl 5
itz E e HETHY, T2E AN
RAFE IO . CT A (37) MRIKG A4,
1.4 SitFaeeE

HF 9 B8 14 G2 11 24 kb # R H SPSS 24.0 48 35k
o THECE R LALBIE (%) [0 (%) 13RR,
] Fb 35 SR ) ) A 06 5 Fisher K650 5 35 %90 LA 1Y
Boxbrifizs (Fxs) Fon, 4L HECR K 56 5%
7225081 P<0.05 hZRA G228 L.
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21 MABREFBRFAREBIERILER

AL H IR S8 T AR, T e IF AR
LUS 4R Hr G i kit 0, % AL S BT o 7 ik
Wi, 2 Fisher i I A 4G 40 241 1] 22 57 A e it

X (P=0.036) . WL AT ARSI g kb U] 2 0 B
W NI I o = LT I o 1 R 9 T 5
Wi, 2RS¥ E L (BHP>005); LUSH
AR I ST R A, ZRA5ITHEX
(P<0.05) (#%£2),

®2 MABREFEFAHIERLE (x+5)

Table2 Comparison of the perioperative variables between the two groups of patients (x =+ s)

Eigll n FAREE (min) AP (ml) I (em)  EENE  OOTHEEE @ B (D)
Lus4l 30 180.2327.15 322.64+56.33 2.28+0.52 3.891.23 2.79+0.71 8.61x1.23
i AL 34 174.48+22.64 395.94+66.79 2.54+0.63 4.11£1.57 2.95+0.79 9.04+1.55

‘ 0.924 4711 1.786 0.618 0.513 1.218

P 0.362 <0.001 0.083 0.541 0.611 0.232

22 MABEREARERERILLER

D) R 2 e 25 4 B A, i R e o
SPUA R R, M A R 2 iR Ak B
FAT WM, BT IR & 20 0 5 0 Al W% 51 s R

o, S E gy gy o k2 YT s s
o W RIERERERKE EZR TG FE X
(P>0.05) (%£3),

®3 MABRERBHREREBRILR (0 (%) ]

Table3 Comparison of the postoperative complications between the two groups of patients [ (%)]

A5 n Y g It MR - JL 1 it
Lus#l 30 1(3.33) 1(3.33) 1(3.33) 1(3.33) 0(0.00) 4(13.33)
WAL 34 1(2.94) 2(5.88) 2(5.88) 2(5.88) 1(2.94) 8(23.53)
P 0.351

2.3 THBERTINEEIEIRE AFP K F L4

Wi 2H 5B % KRBl ALB. ALT. AST. TBIL & AFP
K E, ZRHTLSEITEE L (B P>005); W
HEHEARG . RJF3d. 17 H APTT, FIB flPT [k
B, ZRYISGiEE L (B P005); RE3d,
P2l ALB . ALT Mz AST /K -3 28, H LUS 41K T
WHLAL (¥ P<0.05); RJF17H, PW4LALB, ALT
J AST K3 ARG 3 d N R, HP4L ) ik 2% 7
TG EL (BP005); KE3d. 140, B
24 AFP . TBIL W] REAL (3 P<0.05), RJ53 dif
LUS 41 4 TBIL it T % # 41 (P<0.05) , {H 7 41 (4]

© WA )3 of [ FF I F A EPTA

AFP WA 22 S oG it 2738 3L (P>0.05) (#64).
24 MABRFLHMEHERILE

JiA SR ERAR YT, ARG BEV R 9~18 1~ 1
AL B D7 ] 1354 H o BE DA, LUS 41 3 441
(10.00%) il FAREH 10, 12, 1540 HE R, ¥
NIFNE K, VBIBET:, AAFR K 96.67%; i Bl
61 (17.65%) %k, B RWIEHAREI~141H,
HepsgIFNE R, 1 BIli%R, 260581, EA7
KR 9412% ., MAMERF . WILRILK, E5F
Bl giit#m L (P=0.483, 0.999).
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x4 FWABREMINEEIEREAFPKELLE (x+5)

Table 4 Comparison of the liver function indexes and AFP levels between the two groups of patients (x + s)

e LUS#(n=30)  H# (n=34) ' P T H LUS#1(n=30) M (n=34) ' P
ALB(g/L) TBIL(wmol/L)

PN 37.52+6.43 36.49+6.17 0.653  0.518 AHiT 47.53+9.71 45.63+9.19 0.804  0.427
RIF3d 36.24+6.01 34.2145.76 1379 0.177 ARG 34d 33.715.42 41.82+8.14 4.625  <0.001
ESEREE! 35.78+5.79 34.32+5.43 1.041 0306 RJF 14 H 18.9243.91 21.13+5.22 1.896  0.067
F 0.659 1.636 F 132.596 99.617

P 0.520 0.200 P <0.001 <0.001
ALT(U/L) APTT(s)

A 55.34+9.56 57.23+9.15 0.807  0.425 A 32.26+5.62 32.96+6.58 0.454  0.653
AJF3d 111.17+31.36 168.72+4541 5821  <0.001 RJF3d 33.65+6.32 33.56+6.48 0.056  0.956
RIE14H 60.12+5.85 63.01+6.14 1.921  0.063 ARJE14H 32.54+6.42 34.62+6.35 1.301  0.202
F 77.713 184.039 F 0.489 0.506

P <0.001 <0.001 P 0.615 0.605
AST(U/L) FIB(g/L)

AHT 59.13+6.85 57.96+7.21 0.663 0512 AHIT 13.65+2.45 14.26+2.65 0952 0.348
ARJ5 3d 126.7111.23 159.17+15.68  9.405  <0.001 AJF3d 13.45+2.63 14.03+2.46 0911  0.369
AJG 11H 62.82+6.14 64.97+5.85 1433 0.161 ENERENE! 13.69+2.51 13.65+2.23 0.068  0.947
F 616.599 981.200 F 0.088 0.473

P <0.001 <0.001 P 0.916 0.625
AFP(pg/L) PT(s)

N 324.41+53.64 316.04+48.89  0.653 0.518 ARHi 3.46+0.65 3.62+0.65 0.983  0.333
RiF3d 101.44+12.78 106.31+16.85  1.289  0.206 ARJF3d 3.52+0.68 3.45+0.69 0.408  0.686
RIF14A 51.03+11.49 56.89+13.42 1.863  0.071 R 14A 3.46+0.75 3.51+0.68 0.280  0.781
F 600.423 676.532 F 0.085 0.492

P <0.001 <0.001 P 0.919 0.613
3 it i 5 2 i

SMRETF AR Y FTIA ST PLC 1Y 1 IR IT T R
KA B 50 3 B A BE TR U R B 08 A7 A0 HE I AR 1Y
Coves I NEN RO N iak: R S VRE R A W
BT T AR AR B R BT R AR S h A, 7 1 Mk 5 AL P
T A AR B0 B R VE R, T R A
RABR, AR b al G805 5 /Y JIF Bk 1M 28 A 0% 3 Il
2z BE 2 bk 55T bk 22 B A 5SmSR M S A
A LU e i, 2 st il 2 AN B e, R R E A
L OTBR N AE , 2 5y i T v i ks, S BOR
HH I R R v T R W 2R — AT
FIARFILAE, JF R SR 2 5 1 o 5k 1l 3, (H
JIF g Bk 22 A7 A2 A8 57, U HR 1T Bk AZ S e T
R B R S E R EN T, B S R AN
DK O A%, 0 A R e K e R b A
Wy B BT sk, UIBR 22 o T R 20 R
JErr gl ik, 2E— 2 8w Bk A IR AR, B R
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LUS T 18 1 5% 1 U0 B3 A D0 il A 17 8 75 5 2 M 4
Bl (8 O A, AT R e o U5 6 Sk R B 4 1 4 i
I (=< O 1 N - 4 A 7 N W N < S
LUS RE A% o 2 07 b 98 i 5007 B . KON OB S5, JF
RE % K5 o 5L o AR IS L, R R R BB TR
kUL KR kL, JF AT AR D BT IE A5 AF IR
T R TR BN A5 CH X
T Al 2 VRS A SRR A A E T I i AR R 5T 4
BN, LUSH 5% AL T AR B 22 5 L5 2
B, g —EnEd g, AR
18 F LUS (55 30T, AN 2 380 22 26 JIF 90 B 19 F R
BFIE) . [RIEE, LUS 28 A A H s ol 45w R0 41 0 ik
I, A e BE b Bk B, TR AL S5 B
(14.71%) JF b 8 Bk 405, 400 22 7 A8 g it 2% &
S WA SR I SE IR Won M EG TR IR I B
FAR, LUS T U1 BRA A7 FF B AR b #5 k& A4
RV, EL7E B AR B 1 L A3 i A s 1
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XEARBFELR AR — 2, LUS RSk T8
Mo, Mz RmnHE, B4
I T A5 BB W £ R PR, R R vkt 5 R
SO OIS (P SE N i o N2 1T
A 1B AR R B ARAEAS S, B R T A ) Y E
Wbk, I o] ARG o H R A AR TC R P R bk,
TR A aC I B 4R R W T E, e SR R
Vi, SRR AR ORS v, RO I A R 4y
A KBS, A I i, A AT e/ i
TR TR (H P e AR S 5 A
AT HEA ) . AR BE i |y i, 22 %I g it
B, RN LUS B M IR 2 DL R TR
BAEAKOT, SO AR JE AT A BE S5 R IF A B
o ARJFERYY W M R RSS2 R T B R
Ja W EGE, 2R R RSN Y g R,
AWFGEh, WA BRI BAE R ERER AR,
B LUS 19 &t el A R B, 0 R g i B . IR
T . M IS T S, R LUS B R
FRVETE RS e, T U I e K AR R A, AT O
AR R LA e KR, BRI K A A T 95 it
AR R ) A EAT RS E 1k am

S8 B TR eogeg (0 [ i, (R R 7S 2 A B8 A I R
& (future liver remnant, FLR) LL#AAE AR )5 AT Zh
REAREERE Sy Fn M, 3t 2 o 3 I DR 100U ) O
AW, ARG B, KB TR
G R AR RSO T AL R kR D 2 B B 25 R R St
RN, B LUSHAA FTREAL, #2758 LUS T2 )
Bk BE 0% 7 5 08 o BT P U0 2k i TR B, R B TS R Y
FLR IR ER P bk o FE D) EAG DN R %, PRAIAR
G 3 d¥FEE— S T RE SRR TS, R 1A H
[l ji JF 4535 AR AT K, HARJE 3 d B LUS 4 ALT .
AST KR T4 BL4L, $2oR LUS I i 8% 42 21 )
BrAR AT RE T A A TR R 5 R F o ae 02, X
A AE S LUS 51 5 F e /E B A A F O 5 2 D) R
EOE, R R AR IR0 O R E T, EA AT
AJG ISR P REM K E . AFP 5 PLC () & 4 Kk
LR HY), J212 W PLC A BURHE b, H BIE S
JE S PLC AR J5 AR AF I fa b LR AR pEge
PR ARG 3 d. 14~ H B AFP 7K S 2 4 A i B 0 [#
fiK, AdmESIF g it%E X, WA B ARE
I F6 A% 22 5 9F To G b E 24 5 30, HE M AR =X iR
JPRCR T REZE AR, MR R, R i & 2
AN N oy R U S 72 SN 1 || U AN L

© WA )3 o [ S F I F A E P
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