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Abstract

Objective: The aim is to utilize the Hisense Computer-Assisted Surgery System (Hisense CAS) for
the reconstruction and analysis of the course and variations of the left hepatic vein branches,
along with measuring their corresponding reflux volume. Additionally, the goal is to propose a
novel classification method for left hepatic veins and explore their distribution within the popula-
tion. Furthermore, it aims to investigate the value of this classification in the reconstruction of
outflow tracts during left lateral lobe liver transplantation in children. Methods: Data collection
included original imaging data of patients who underwent contrast-enhanced CT examinations of
the upper abdomen at Qingdao University Affiliated Hospital from January 1, 2021, to December
31, 2021, totaling 162 patients (Study Group 1). Clinical data of pediatric patients who underwent
left lateral lobe liver transplantation surgery and their donors at the Organ Transplantation Cen-
ter of Qingdao University Affiliated Hospital from January 1, 2019, to December 31, 2022, were
also collected, totaling 17 pairs of patients (Study Group 2). Three-dimensional reconstruction of
the liver and its internal vessels was performed using Hisense CAS technology. Based on the liver
transplantation experience of our center, a new classification of the left hepatic vein was proposed,
simulated liver resection was conducted, and the distribution of left hepatic vein types in the pop-
ulation was statistically analyzed. Reconstruction plans for liver procurement and outflow tract
during left lateral lobe liver transplantation were designed for 17 donors, compared with the ac-
tual reconstruction plans for the recipients, followed by postoperative follow-up evaluations of
the recipients’ surgical outcomes. Results: Study Group 1 comprised 162 patients, classified into
five types of left hepatic veins according to the criteria proposed in this study: Type I (97 cases,
59.88%), Type Il (6 cases, 3.70%), Type III (36 cases, 22.22%), Type IV (14 cases, 8.64%), and
Type V (9 cases, 5.56%). Study Group 2 included 17 donor-recipient pairs. After analysis, the dis-
tribution of donor types was as follows: Type I (11 cases, 64.7%), Type III (4 cases, 23.5%), Type
IV (1 case, 5.9%), and Type V (1 case, 5.9%). Among the 17 reconstruction plans, 11 (64.7%) were
largely consistent with the actual surgical plans. One recipient developed abnormal outflow tract
blood flow three months after surgery, which was corrected by balloon angioplasty. Regular ul-
trasound examinations showed no recurrence of abnormal blood flow. Three recipients developed
complications of hepatic artery vessels within one week after liver transplantation and required
retransplantation. Conclusion: Hisense CAS utilizes enhanced CT-based three-dimensional recon-
struction technology to visualize and reconstruct the liver and its intrahepatic vascular branching
system before surgery, providing guidance and basis for the classification of hepatic left veins and

DOI: 10.12677/acm.2024.1461949 1555 e R 2t


https://doi.org/10.12677/acm.2024.1461949

FREE %%

planning of surgical procedures. Preoperatively, rational planning of the reconstruction method
for the hepatic venous outflow tract based on the classification of hepatic left veins is expected to
guide the preoperative planning, implementation, and prevention of complications after pediatric
left lobe liver transplantation, but it is still necessary to individualize the surgical plan according
to the actual condition of the patients.
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1. 518

IR REAE R 2 R BRI« AU 5020 FF M B S5 10 R0a 97 B[], R EEmMAE
ArROA FI G AT R B R . PR EZE S, T il R A R B AN R B0 1 5 2R B K sk Y 45
WEFRE, BTEMEMFBE, R TIEWE BB, AR, BB/, 2XKiE5H
B SEZ AR X RS TR 75 5 KA, I R 705 IR 2 8 B = 4 s 1 5 e 75 AR
RIFDIRE, BB BE T AT (2] AWEB] [41FEH, AR RA A M FARE I T AR 5 fa s ]
FFENTAREA NS NG WA R, W8RG HAM &, HEIRAE. BT REmGSE. —
TN N 38,563 44 & I AL 51587, FFREAE AR 5 LA ARE R K A2 [ B8 38 AR g T PR e Ak A A7 01 6t 25 A
K, WP E M BEREEARY R Z MU RARIER R R —.

AR A 5 ML FF R R T R A G 1) —Fh ™ I AR, R AR 200N 5%~25%, (HJ AL EIAHNT
B, RSB G ZE TR R BFE R —, For FFR KO RORE 32 2209 i kit 1 A R (Hepatic
venous out flow obstruction, HVOO) & 8 A f5 8/ WL B I 0, HBH ZE AL AL T I Ik A IV N
NREE AL, FF R A RIREAR—, 44 0%~28% [6]-[8]. LB HVOO kA= Z M He HoAth 5 3 %
FERAR, (HEAABREA 5B E I RRE, H2n SRR RThRE. B2 #HET. Hil HVOO
Wa T 7 R HUEBRAAFE S, HVOO TR BT 8 T¥077, ARET RS2 RS . AR
RO AE I &7 SRR RJE IS U IS8 — A nT . i) LB MR A g,  H A2 8% 58 R i i
FHERETAA - MEEREREW, JLEFBEARE, K52 LEEs e UF AR G I 5 RE K
A B i T RN A RS AR (6] [9], o T M Wy & HoR S i A 8 gy s B R B . [ 9 4h 22 ol B 4RIE
F P T B g Uy 3, W NEE S 3K S 58 A ARk R A5 U7 R 1T, BRI T # ik A8 S 1 e R 7 6] [9] [10],
H AT OCF IR A ol AR AR ML E k.

AWFFLES CT Z4eG AR, HEEFEIK ML, WIS 2 R, IF
¥ FL R F L3 A0 A 8% B8 U R A AR ki T S R TR AR, SR IO 20 B ik oy 2 07 X
J A TR T AR B AR BT R T B .

2. MR EFHE
2.1. MiREE
1) GE Revolution 256 JZ CT (& 1).
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2) WEITHENUEH BT AR R Gi(Hisense CAS) (151 2): % RS H75 & K5 & B Bt 55 BT & & I
AIRAFBATTR, B IGEMI-MS, RFA 2.1.3. ARG CT EAG A EEMPAT IR EEIR 1298,
KHI GPU FEMERAR, BV PRE MO AT &8 B B, fEORIESS FASTLRI RN, =4S R 2k
KR ENE, AT SRR IR SE B [11].

3) RadiAnt Dicom # & #%: 1Z4 M2 —1> DICOM E G EE &, & Reugdin B gt
Mt —NEMAH IR . SO M =R BRI, JF HE& T 2 RSt E G TR,
BlanR BB K T AL, PR SR M E 2 T RS,

4) AR50 LRI I S R (AL s AL G 285 VB0 A7 PR =) B R S0 H A 2 T I JR
B ORI PR MR SE S A N IEBRAE AR, AR N F R I R I RRARCR .

Figure 1. GE Revolution 256-slice CT
& 1. GE Revolution 256 & CT

Figure 2. Hisense CAS
[# 2. Hisense CAS

22. RIR

WA 1:

1) #2021 41 A 1 HZE 2021 4F 12 A 31 H, TH & RKFMBERAT IS CT K21 162
Bl B W R RAR k. Hodr, B3 49 $1(30.2%), &t 113 41(70.6%).

2) WFFER G NARAE

a) FAAGHR A FT AR WL 2 i o, TR B S A se il B .

b) £E#4 18~60 i % .

c) d5m CT M3 UG AT, BT LA B S bk 3 1 R Lo 3l i

3) WHFUx GAHERR bR
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a) UL JHHs s AR R T 2 om, B2 =4 I8 B A 4 R

b) A ™ A B AN RETE IG5 CT k& .

c) RS AR B 0T PR i BT AN REAT M5 CT A &,

WX 5 2

1) ek 2019 4 1 7 1 H A 2022 4 12 7 31 H T BRI @ B2 Beds B R A rp0 AT ZE A RS AR
B 17 BIGERT RO AT L ARG 98 CT JR AR5 2 BB}, I USRI BT R4 52 3 18 ) LI AR SC I R A5 2

2) WEFUGTRHMANRAE: A OAT AN RS R LA BT, A DIBORAT T 3R B AT s i
58 CT, JF AT YSCAR BIAR SCHHE 58 Ul B 2

3) WHAUBURHEERbRAE: a) LAEATNESE CT sfb ANtE, TILEMiEE S b) SAFUIBCRATRAT LI
TG GE CT A .

2.3. BIRHRESAE

23.1. R\ CTRE

1) 5% CT A : B HAMRE 4~6 /BB, 5 CT HRATE T Bl @ homiE, &2
ik 4 B %L

2) W CT Wy f: BEFHERET, KEF T FH s ENIEE 70 o puegRg, &
Ui I R Aol P XU f5 v s Ve 2, 42 103 S 571 1.5~2.0 mil/kg, ¥ S5E % 1.0~3.0 mil/s. 5] GE Revolution 256
2 CT #4743, JETEIES 75 30 s. 60 s. 120 s 2 RIATEHAKI. &Mk, ~FaTiaHs, JFnr
MR8 5 ) RS L AT N L

3) M CT HIEhfA7F: 7ESCHIYSR CT G, BRI CT BUEHE bt 2GR TIER:, LA
DICOM #& AT 1766, LMET G2k pr FfdiH, mT R RadiAnt Dicom AR AE CT BR. X%
PaT CARE FEBI A, DUE T EAFE RS BT SRR

232 ZHERNER

1) AFAER =4EdE . HHFcn % 1. 247 L CT RS, H43RHUY EIEH R CT i) DICOM JRLE 1t
i NF| Hisense CAS ', WEH G MG SE: FAN LEBEEAMEREG S BIHEDL, REM%HE
R HAE T BT %, B R 020 B T B B 45 kAT R0, B Rk b E
(1) = AR AR I 5 FF R R AR AR (1] 3)

Figure 3. Three-dimensional reconstruc-
tion of the liver and its vascular structure

E 3. Z#EEFEREKELS
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2) IME R =R RREURIE A AR I OFR S AL DA AR A 52 A8 A Y s J i 1 R R
BB L, W DL A SR U A A AR S, ) 4R E bk SRR KAT TSRk, I HL 2wl AR
R AT FRIC (] 4).

Figure 4. Hisense CAS clearly shows
the hepatic veins
4. Hisense CAS &M & /=BT &2 Rk

3) SHRFGEE A EERITIE. IFRIKE, RETHICA IRk, B4 15 R ST 360 i
SEALEE, JFURHE 4 SR OB IS, AT S PO A UE A 6 B R GE AT L B 35 A SR
IR E KA 5)-

Figure 5. CAS shows the spatial relation-
ship between the liver and hepatic veins

[& 5. CAS BRATAE SATERRAKEN = (8] X &

2.3.3. HATRFAERIF T R 3B,

ARSI R R BRI EAT I 00, XK AT 4028 0 . 15 Je Y Couinaud 7 Bi%[12],
HEA G AU 22 AN ILBL . TIBLAIAT K, JFAR I % 20 SOEATAT IR T, Sl 20 HH JRF K 2% M8 7 32513
IFFRE D8R, 28 8 LAAS [ €00 58 s 00 6 9% 70 SR K (R TP AE AR, /T B Bl ik SR AR T ek AT A AR
LeLefl, B S RS AE AT DT R, e IRETARIT R (& 6. K 7).

23.4. MEHA
A B AT A AN AP B K E TR H AT 04, oo A4S B 41 8). v, AY: h—FET
FFAC# WK SR A2 A # B IS s B 2. F P S BT A2 i Bk 5 A2 b i Bk L i o
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Figure 6. Analysis based on the branch ba-
sins of each branch of the hepatic vein
[ 6. RIBATERPKS D ZITIRIB 4R

Figure 7. Three-dimensional reconstruction
of the liver sections refluxing from each he-
patic vein branch

B 7. 4 EE SRk X ERATBEX R

Figure 8. (A): Divided into group A, the blood flow of the left lateral lobe of
the liver is drained by one main left hepatic vein; (B): Divided into group B,
the blood flow of the left lateral hepatic lobe is drained by two main left he-
patic veins

E 8. (A): TN AR, H—X E TR EEEKS | AT 2SN ERBK LR ; (B):
SN B4H, BMXETFRAFRKSIRAT SN ER kIR

235 MEMEKERER
R RSE T B, nkXImes, MEMTT S22 AEE, HaEHaAh mm, MBS E 0.001.
L1 (] 9): &N i Fr ik 2 2 A BT B ik 55 — Ab B ik o SCROBE S, 128 Ll
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Figure 9. Measurement L1
9. M= L1

L2 (] 10): FAFAEF SRS TSR PRAE DL T30, L1 KRG, HEBRIL T AL T #3 Kk A A2 S AH ¢
TIHNRE, FEFEIZBATEIKKEE, 2 L2,

Figure 10. Measuring L2
10. M L2

L3. L4 (& 11): Ml E Mt fH L2 &5 5 mm. 10 mm KA EIKEAR, 25ic A L3 5 L4,
P B HEE, 5 E L5~L8.

L5 (¥ 12): W5 B 2H A = 3 F I8 A o (8] 2R PR BS 10 LS.

L6 (& 13): & B A Sz T i &AM 2 im R Bs, B Al K BRBE B, 10N L6,

L7. L8 (& 14): 4rild&E B Al £+ FIKE A, FFid A L7, L8,

Figure 11. Measuring L3, L4
11. & L3, L4
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Figure 12. Measurement L5
12. ME L5

Figure 13. Measurement L6
[E 13. ME L6

Figure 14. Measuring L7, L8
& 14 ME L7, L8

2.3.6. MUEATRAEIAFR

AR T kA I 2 2R, 0 3 T 2% 70 SR bk 5 A OB O AL AR, U DX B AR AR LA
ml, HdEkEHi= 0.01.

Ve BRI R EAARE N V.

VL (14 15): SR i kA SC BRI ZE AN X B, 2 A RRAL N VL.

vm:  EE AT KT SCRC RO E X B, IR HARARA Y Vims Ve S AT A i KT S A
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X B, W& HARFAL Y V.

V1. V2 (& 16): B ZH HH P ST R IKCCEC I 22 At F ol AR 4 JH e i e = e LR, 549 )
DB PR O X B, T2 )5 40 il e VL V2,

V3: o B AR v B NS =TT R KA I, I SR AR AR, 128 V3.

Vs RIS B E AR I E K S0 3, U6 V3 7= A, 52 T A B ST I AR AR e i, g
Vr 5 V3 BN, e A V.

vmr: R VL S HAAFBEARA N, B3 Vm. Vr. V3 (E117), 2 AR Vmre 23505 _EIRAT
JIRE DX B AR o5 P S AR R T 40 b, 0 A VL% V%, V% VIr'%. Vmr%. V1%. V2%. V3%,

Figure 15. 3D reconstruction of VL and
measurement of its volume
15. S#HEE VL NS R

Figure 16. Three-dimensional recon-
struction of V1 and V2 and measure-
ment of their volumes

F 16, =#HEE V1. V2 HFNEHAFR

Figure 17. Three-dimensional reconstruction of Vm, Vr, V3 and measurement of their volumes
B 17. Z4ZFE Vm. Vr. V3 FHNEEAFR
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2.3.7. FE&S#kHR

AW FAE G5 A oty JLEE 0 A RS R A kO Hh T B R IG I Bl b, S5 N AME
SCHRIRIE[9] [13]-[15], #2H T — Rl I 22§k o B4 07 20, DLER 3 ) LB 70 At JRE RS AL A e ok ot o 108 2 2
FARBIARFIRLN o AW TR A2 B K 73 AT~V EL(JF] 18~20).

UR: FFZC A (e ik g b o — = T ARk SR, HLL A AR L 88 K, W& )5 A 5 B gk
DL, NS BEEEESTHRME T A . BdEbrdE: L2>10mm H L4 >5mm.

A JHF 7 A0 R e R I P 7 S 2 P ik 5 | 9 B0 B — 2 e ik 9 | B A B sk 4, T RS 25
J& G TGP SC B Ch B4 3o T 4 SR BEASCIT AT T 1 ST ik R A Dy R — O S 2 A )
&o BEbrE: L2<10 mm H L6 <10 mm.

IIZY . JF 22 A e e Jok I R 7 S 36 1 BT ik 5 AR Bl pl B — = P AP ER Bk S L (B S B a4, RS
B5 T H S S CA B S o SRR B SE v, BN 1 ST ik A L H O T RE TR 5K
I RS R 2 IR M A, 75 S D P AB I 19 S Tk ) i 5 B 3y B — K Bt T 1 5 32 vy
Ao BEbruE: L2<10 mm H 10 mm < L6 <20 mm.

IVEL: 72 A (i Rk g e R S 28 R ik s LR Bl bl B — 32 E Bk S R AE LK P e, A B%
BS 5 Gy T S S UL B 5y 3. A SRR IKA B AL IE, eIk BRI WIS B K E o s, HON
FHAN A AB RN R, 75 I FH 52 R Bl A A SR A A7 1) 28 1 A5 #8239 BB — AL HH S T 11 5 52 A
Wity ByEbsdE: L2 <10 mm H. L6 >20 mm.

VAL e A R KO B — T R SR, (R BON AR, B EEVIS G 5 IR
TR A NGO, NN H 8 S AOE (1 AR, 7 B A A A AT R, BRI BAR JE T AT S 2 ik
AT Y& . HdEbrdE: L2 > 10 mm H L4 <5mm.

Figure 18. Type | and V, three-dimensional reconstruction of the left hepatic vein reflux liver segment

& 18. 18, VB, ZHFZHEMAFKERTIRXE

Figure 19. Type II, I, IV, and three-dimensional reconstruction of the left hepatic venous return
area of the liver

E 19 1&, mA, 1VE, H=4%EZHEFFAERNKERXIGATIE
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A A 4 d

10 IR B

- v-v

IV & i E B VR RS RRIIE

Figure 20. Left hepatic vein classification type 1~V
20. BRZEERRk > BUR-VEY

2.3.8. MYFARFR

JSLFH AR FEHEAL BT 70 Bk oy B, bR S 17 ) I3 (0 FF 2 B adE AT 0 BB, 43 Sl s 7 b ik T RS A
BERFVIBRF AR, DAL ISR HE E R TR R, J0 0 R HAT 42 S BE R A 2 LI S R it
T8 TP AR T R AT L o SR T A2 MU BB IS S 38 8 TR 7 SR S SRR T R A 2 AL
PR AR FOL D) HUFF HIE DX B3 A AR5 I o D7) B A A 11 22 S 5

2.39. HthREMR

e 17 BN IER T AR B LA S Im RS, OEZENBEAESE L H. 57 H. 1 4. 2
A 3 BB M oL, 1A 325 ARJa 3 3 TR KL IF Ao A g oL, WERZE ARG 1 H. 7H
LEARE LA 2 A 3 ANTTIRetbit, RGN IIREREI, FHHEER BT 29T 53 25 K 2 5]
BT D RE S H 1 DL o

2.4. WGBTS S

SKH SPSS 24.0 figuit i b #E % #E . R H Kolmogorov-Smirnov £ 58 7772237 IEA& YRR 4%, P > 0.05
W RBIETF & IEAS . FEESSMITTEERH(X £ SRR, AFEIESHANTEIEAH M
(Q1, Q3)FE K-

3. %R
3.1. FrAE R FTEspkERER

N 162 BI4T BTIE CT K6 Hrsr, b 53 49 191(30.2%), & 113 41(70.6%) , £E#% 49.50 (41.00, 55.00)
&, BMERY 22 %, BRORIERY 60 . S PRkt T8 129 #1(79.6%), . FFA#HKILTFH 1
%1(0.6%), HFZ. B, BEAERIK =00 THIEN T IEER ik 32 $1(19.8%)

3.2. IRBAT AR BIHITHE

YN 162 BIREAKI LRIy, BHASNALE BH. H, A4l — X ETHAEEKSIFAT
Fe AN ER K AL, 95 191(58.6%)s B ZH: WHSC T Ao B ik o1 A 20 A K L3R, 67 191(41.4%) . 4340
JEPERHAT PRI AR, 31 BIREAVIN A 188 B 41 A BRAM, [RIH N ik 22 4 Ak F e ik o — S o
XA IR EAS Gy B o 43 T 2 5 2 v T 7 e K s i Jk 2 7 o R B — A ik o SO BRI L1 S
KIEAE L2, M EAEmE S, FE L2855 mm. 10 mm KEARF#IKE L3, L4. Fiit LidduRE, K
PR IKEETORT 10 mm RTINS EOE 2 114 4], AR WK 1.
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Table 1. Length and diameter of left hepatic vein
=1 FEBRKERER

BT n=114 K-S Fi% P {H B/ME SON:] i % Q1 Q3
L1 (mm) 20.24 +6.39 0.200 7.76 38.37 19.92 15.17 23.45
L2 (mm) 16.07 +5.21 0.200 4.785 29.72 15.82 12.04 19.48
L3 (mm) 7.05+2.15 0.200 2.415 15.91 6.83 5.60 8.42
L4 (mm) 8.23 +2.59 0.200 2.12 15.91 8.11 6.47 9.96

T: P> 0.05 MBHE A IEA M o

L2 LL 10 mm A FERR, BRI A4S BAH, Hr A2 106 41(65.4%), B 4H 56 141(34.6%).

MAE A HFEARNES, L4 LS mm TR, RN 28, 25h08., VAL HA1A 97 41(59.88%),
VA 9 {51](5.56%) .

52 P S T I e ) B P I A AMI G 2k (R PR L5 L6, FEIUPE £ 40 SO Kk BLAR L7
L8, r#rguit . Hrpa w3 BT A Hdn a3t 79 7, HEER W% 2.

B ZH K, L6 LA 10 mm. 20 mm RN FFR, &5 3 AL, 4375 NI AL IVAL, HAR11% 6 41(3.70%)
7Y 36 151)(22.22%) TVZHY 14 11(8.64%).

Table 2. Distance and diameter of two branches of hepatic veins

®2 MOXATEKERRER

L7 N=79 K-S £i3% P 1A /M IS NE] HRAL AL
L5 (mm) 10.52 (8.40, 14.41) 0.001 5.24 24.76 10.52
L6 (mm) 14.40 (12.16, 18.67) 0.008 6.49 29.41 14.40
L7 (mm) 4.36 (3.31, 5.88) 0.005 1.20 10.03 4.36
L8 (mm) 5.81+1.84 0.200 2.01 11.34 5.54

VE: P>0.05 MR & IESSAR.
3.3. FFERBk 5 3 Blif BT B X B 4R

N #{E Hisense CAS, — 4 5 8 N 2H 35 FFF I 00 5 3 &% JHF i o i S [t B U DX B AR AR o &2 - 48 it
N 162 ] B E AR, FLE5 R L% 3.

Table 3. Volume and proportion of each liver segment
3. FPBE S XER AR E L

=T n=162 K-S #:56 P 18 /ME =N
VL (ml) 309.87 + 81.07 0.200 126.9 564.3
VL% (%) 22.82+4.72 0.200 11.9 374
vm (ml) 453.55(390.25, 541.28) 0.000 188.5 1165.3
Vmd% (%) 35.29 +7.03 0.092 20.7 61.0
Vr (ml) 485.50 + 177.60 0.200 39.1 1073.1
V% (%) 37.60(27.90, 43.73) 0.002 3.7 57.4
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Vr’ (ml) 571.90 + 142.40 0.086 269.3 1073.1
Vr'% (%) 4193+7.18 0.200 22.9 59.4
Vmr (ml) 1014.50 (904.58, 1198.40) 0.000 629.4 1718.2
Vmr% (%) 77.22+491 0.200 62.6 94.0
V (ml) 1345.20 (1160.73, 1531.23) 0.002 862.0 2219.7

VE: P>0.05 MR EIES i

3.4. YRt - ZH A

GINH 17 BIELIT &, B 12 N(70.6%), &t 5 N(29.4%), HA3BmREMET 8 N(47.1%), Bk
BEAT 9 N(52.9%), *F#%(36.12 +£9.78)%, & =5(1.69 +0.08) m, 1A= (68.09 + 13.83) kg, BMI (23.66 + 4.13)
kg/m?.

NI R AE 17 B3z 5 v, B3 8 N(47.1%), & 9 AN(52.9%), /N4 H, FidH K11 %,
B LR R PRI AN 12 4511(70.6%) AEHIE FASH, 1 451(5.9%) AT BER IR, 1 151(5.9%) S &R & F I I i 5 il
B AE, 1460(5.9%) IS ERIMAE, 1 191(5.9%) K% KLEA1E, 1 5(5.9%) R i s HL 42 A1 .

35. MERLEERFRSRHSLERXTEE

S N 2H 5 BERT DTEUCAR BT B 5 CT $iiE, B Hisense CAS HEZATIE M I8, FFHRHEB 20 2L, %} i
JUHEIE AT 7 ROF e R B T 5. AL RN | AL 11 4(64.7%), 1Y 4 4(23.5%), IV 1
%1(5.9%), VA 1141(5.9%), I BE AR G HEMR, ANHEETRRKIZE. G646 58FFRIEELERG
HEMAGRER, WPl E g7 AR E LhRFAR PR EE g7 . g R, 17 Iz
W 11 151(64.7%) 52 3 1 [F) 52 it 3l B TR 25 0 U S 5 REEARW G5 Horb, 9 41104 | 214(53.9%))
1 FIAIAL(5.9%), 1 1A VEL(5.9%). AHHFFI 6 -, 4 51(23.5%) 3% B A T # ik 52 fA Ol [7] 4 A4 ] B 421
A 2 191(11.8%) 5L bR oA HE AT B IR B S RS2 R &, XS CT B =4 RE IR G
U5, 25 RS AT BE DA At AU ECT- TH 22 S BT

3.6. FBEZERGER

BEUT AL 17 H158)L 3 AR FF DKL Hh T8 I ARE R A e 2 T 1 0L, U . b LR A 2
REALIG T P A5 e R . L8 SR, 17 BLEUL A 13 491(76.5%) 8 LIPS AR S R IZ R 4f . DS
ARJE 3 HNATThaetLss Rar, HAPMEE S 7R MR sl /1 S5 e IR H N, ORI P e <5852 5 s 1 4
(5.9%)FJILARJE 3 HHIBLAR B, RAELNEL 0.2 cm, HEIKEFRE, TUMSABRIEYT KA.
AJa kiR ik IR, BEY7 6 A P A s S 500E, 2B 2 61(11.8%) 8 LT 24
ARJa 1 AN IS A, 4568 5 IS AT s Bk AR TE R, T BAptke. v AN FARBU E AT
EBKEEIRYT JE MLAUR WA e, BT DhREFEARRFETh i, A RS R DI REAT — IR RS AR, ARG AT Bl
T B AT REU BETFAT DK A IR S IR BUILAR TR 1 41(5.9%) LA G 4 H L TEs ki 7 7, Rt
IS5 O LIS 23 (M AN VL RC ST TR k2 T, AT IRk D148 5 Ja T TR K LR B T 4 e, (BB Ll & BRI L il
PR I 2 A E D RE AL

4. g
T AN R A AR Jy— AT Ze T BB A, EFARMRIFI S h BB 0 B RS A LR &, fifE
FARSME R, 3 ) T A e F B 25 [7] [9] [16]. EL I FIAL H i 28 2 T LA (R 490 1 I 3
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R ThEE, GBI TR A B MR IR R ThRE . o rp 20 6 Ok ) 1075 8 2 7 i BF RS AL T AR 1 2
BEELR, R B K P HER 2 B B T AN RLEE AR TE TR HORE B DTSR AN A A, ATk TR 1 I RO
FUARE[5] [7] [9] [17]. XHFZE Sk AT G2 8, A B FHa 5 42 S HEFF OV BOR IR RTRLRI . 7E3EAT T
WEFARFT, HER T AT AR A S oy 2, AR R O N T sk 5K, TR R AR R KRR B R B Th R
AR A 25 L [18]. Reichert [19]%5 NIRIE AT £ F ikl 3 B, % B EE N A T S )
BREEFAR, MAE T SHEHEICEE S E TR 8 R E#E. AFFRETHRRKERE
BB OFAREY, S6ENIMECHRE, $&HFAFE S8, Kok 5 8, FERAHLEIL
B E AN R R TR (I 1 A R I PR

JFFJUE 0 At 5 45 W) LA e PE T S R M RS A, LR ER K E AT A E 2 R 00 AR 5, %43 3 [l
AL I PR U DX B AR A7 R AN A PR 22 57 o S ] P T e K A 0 P 9 2 A6 T " A A R JFF U 5 T A AR [17] [ 201,
EIX PP VE T B R EMRIRBN, I TG EE0EA7 ST AR e 3 W0 82 T i Jik 2 18] ST Ak &5 . AEAR G0 T R
W, AMREER A TR B AR S AR B OB CT 55018 WOk ok 5 JFF 0 S o R Lk &5 4 () i o
M2 2SN RHE AR 2 R BRG], AT RS2 IR AR LR 22, T X R 22 7E R 57 TSIk AT IR, X AE
FARFTEEN . AR AR 5 R E S5 THAFEAHE . AT R BRI BRI FR, (R SE 2 )R
P 2HL 2R AN AL RF R 5 F0 4% JF IOE 00 LSRG A, AR I 75 268 T pAY L FR) A2 AT 728 B LA T 7Y 190 2 () 0% 2R A IR
NS R

IAESR, =4 H A BORAE AR S T B N TG 2, I AR ER AL T8 5 iR A R 3
Fro B = 4EEAEROR, BATTLANASE A EE LU (R R IR S SOR A I, I BT DLYE 0 b o B AE
S P LA BBEEAR 5% R [11] [21]6 X PR iEAMER 1 17 AR AR5 S5 M el ARG, T LA B TS U
i b B R PR P S0 1) SR R S5 AR I BT, AR IZ IR T IRt T R RS HER. SogHEEEA
FAEG, A& G e S AR AR FETE WU 23 [F) SEAA PRI A /DN 73 SR A8 A8 55 55 7 TR AE SR PR [11] [21] [22] A
U, SR =4 E @R AT ARATIRIAIEI TR, o DR FARMRE A 2 e, D R FIAR J5 1)
FERAE, T2 5 e AR 5 B 2R - Hisense CAS R G5 1 51 N N 72 Ah i T RS A T ARIRAE 7 B B4 B .
ZARGUE I AR TR F AR, AT DAL A B MRS B R R P9 I B AT AR 57, AT SR BGE AH B
JHEAARFR RO S B KBS B Ge i R &, 5 BhAMRHE A AE 1 B AR ERAF 3, $Rm PRI 2 AR [ 11];
FIF AT I 2 Bk o B, ST ASHEVPAS TR AT #8322 AN RS AR T AR I AR BRI B AT — 52 I IR
Wrfl, *H4eSILE LI HBHEFARKR I EERE LG — el FEH.

TESEPRIGRF AR, A7 B AL AR IE A M . FFIESC AR RS, 0T 52 38 1 L PP AS 14y
B RSV A I R AR RO AR AR AR, AMRHER A AT DARE 4 MR E I R DI BTG L, PRI
IR T2 [23], WD FARIG I SIRe AR . HAT— 80N, ThEEIE & i AT BT BB 2 V) B oA
B, E 2l YIRRHEAARTRN 75%IM AN 2T HO/NFEREAE[20]: 5 B3 BB A 55, W2 v Ik
AR 60%, 75 U AT RESZMIREAE ShREMR B s it T A R L B3, & 2R B AR S AR
50%0LA b, A ReOREEI IR0 IEH 1247 [20] [24]. ImIRH ) LEHF#E TR — K HiHE GRWR, BIHEY)
HEGZHEEREZL, NN HRETEE A 2%~4%2 [7][23] [25], /et kB aTae B IR 552 %
ARUGHS G BN L AR BRI LR A IE S F AR IFRORE . BTN 162 7 5%, Hisense CAS FE 7Y I AT 42 4
HYJEBTAR, HAARER /NN 126.9 ml, AN 564.3 ml, Z¥FIFZEELIC A 1 g/ml, MHRYE GRWR
TR, HT LA A E Y AL A 3.17 kg~28.22 kg. I PR o — A Rk E /N T 20 kg 9L EE AT
PAZEAMAE S HERT, EARE KT 20 kg M FARAE AL . 528 SEBril ol R B AT UV BGE Fl[23] . AR ITH, JE
T Hisense CAS R4, MR4EMAIF RIS 2 3EAT, UAFBE E ) BRA R XIS, 75
F =Y R E 1) 2 4 B T sOR TR, GBI B GRS . DIBR XA AR RAT X IR
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4y BR3P I o NG 7 S R = N T R AP S T P B 2 N M 5 e o | I P s o =T ZE
FEANH G DI I AR B RIAT 1 S22 bk, B BRI RS H 8 L.

FEAB T, 17 BlEJLHA 4 FIAR)E 1N BB I AORE, R 13 GLEJLARIGREY 3 H, KK
A FF I RE 8 BT K L TEAE PH 5 L O ARE 1% 13 Bl LA 9 9 iR LB i 8 E s TR 5
HSEPRFARTT ZRBER G, BT AR F SRR ON AR B &, $7mi% 20 RO T-400€ I R SEFR
TAEh R HE F AR AW EE T — 48 P E. N 17 B LA 6 4 8 LIl e F s kit i =
PRI RFELIT AT RAAEZES, H 5 BEE BSOS B A DI RR 1) A7 A2 K 22
5, GEARDPFRILENHER, HIEEERHZHFRFAE MM ESR, EWREZ AL, fAT
5% ERE GRWR AE  BUFTEARA NG w48 W) & 75 04, BB D) BE AT & 23 S
PrifaoRe HARMCRTE D HEEILEI, W R MR AL R M S BB WP EREIE. KIFEREIE. K
MRS EAME DL, B E TS . H AT Ay, KA TR B T 1 2 K TR )7 [13] [26],
RATT T VAL S [ 328 MRS AR I . FC R SRR VLRSS O AR v 7 AR 1t 52 38 I 22 5
PR B Sk B & W5 7750, BB IR A . B SR SO A2l s R E ™ I A
RIS O, U0 A H AR MR ShA R E T AR T

AHE TG AT ik oy B, FTHR S TR AT K, AR A RS AT 2 i M i e 73 2 T R A
KL T P A T 2, 3 T AR S BRI A DX B A UL TR, RERE 7870 R AT 4%
A BT ARBCE AT BEAF AR FARME A T, AR T2 T AR BIRA AT . (EAESEBRIR R TR
A IRYE B LRI DL, MRS E FARTT R, NEE SRR . BT AR R AR L
TP RAR WA OITL, AR ERD . G2 Xt b A L2 AL, 2 F ik B 7 ATy
AN ER, MRS EAISTTRZ e, SaImAKRSEER, BE—PRFERD AR, Rarsg
B AR U B MU I RE, NEEARIE KM RIS SR Ht IR

5. &g

1) Hisense CAS J& T35 CT ) =4 B i Hi AR ] T F A A i WL 3 8 S8 P E S LA A UL 00 ST AR 4
FF AT S B e KA, BV DB TR, O 2 ik o BU R ) 5 S AT SR LR 4R 3 5 e

2) AHIHRGE e f ok ot A 7 7R TR S P 5 A 11 T P Bl 7 K, 3 T A O 3 Bl O X
Bkl gy, 02 AR TR AE TR BRI AT B U BT R A A Ja I ACRE B A R S

3) ET = EEBORSE AT E KIS >, A B4R T ) LE A2 S RS AE TR I o i =
AR RN S S, AHATS AV SRS B LBt oL, AL E AR T %
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