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Table 1 Comparison of general data and surgical anesthesia data between the two groups of patients

JiH C 4 (n=36) H 4 (n =39 t/z/X* {8 P

Ttems C group (n =36) H group (n = 39) ¢ /2 /X2 value P value
Gender (male/female) 28/8 37/2 3.370 0. 060
Age (years) 51.22%9.75 48.56 % 10. 16 0.514 0.252
Height (cm) 164.47+7.49 166. 85 + 6. 08 2.091 0.135
Weight (kg) 58.28+10.13 62.26+10.13 0. 200 0.093
BMI (kg/m?) 21.33+2. 88 22.31+3.03 0.967 0.156
in‘f/lg?he‘r’ﬁ liver tumor  (left/ 8/26/2 11/25/3 0.574 0. 750
Child-pugh scores 5.00(5. 00,6. 00 5.00(5. 00,5. 00) - 0. 898 0.369
ASA classification (T /1) 21/15 24/15 0. 080 0.777
Propofol (mg) 1 218.06 +373.12 1 286. 26+ 422. 08 0.155 0.462
Remifentanil (pg) 1 412.50 % 553. 86 1 466.92 = 434. 90 5.138 0.639
Fentanyl (mg) 500. 00(450. 00,500. 00) 500. 00(450. 00,500. 00) -0.711 0.477
Operative time (min) 220. 89 + 68. 16 208. 08 + 56. 07 0.638 0.375
Fluid infusion volume (mL) 2 487.50 + 880. 93 2 135. 90 + 672. 67 2.070 0.053
Urinary volume (mL) 354. 86 + 231. 68 267.18 % 163. 06 6. 200 0. 060
ALactate ~0.27+0.84 ~0.3140.89 0.091 0.863

Note:/\Lactate = lactate before anesthesia — lactate at the end of surgery
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Table 2 Comparison of intraoperative CVP between the two groups of patients

B a5 C 2 (n =36) H 4 (n=39) ¢t {8 P1i
Point in time C group (n =36) H group (n =39) ¢t value P value

TO 6.63+2.64 7.20%£2.36 0.216 0.327
T1 7.02+3.12 6.61+2 24 2.427 0.520
T2 7.67+2.59
T3 5.40+ 2. 43
T4 7.68+2.83 4.80%2. 21 1.671 0. 000
T5 7.99+2.53 5.42%2.22 0.744 0. 000
T6 9.11+2.46 9.75+2.88 0. 654 0. 306
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Table 3 Comparison of patients with bleeding and transfusion between the two groups of patients

T H C4l(n =36 H#H(n =39) t/2/X K P A
Items C group (n =36) H group (n =39 t/=/X% value P value
Bleeding volume (mL) 300(200,400) 200(150,300) -2.371 0.018
AHBG (g/L) 15.39 £10. 29 15.59£10.71 0.092 0.934
ACVP (ecmH,0) 2.27+1.64
HP collect-blood volume (mL) 450
Intraoperative transfusion of allogeneic 3 0 3. 385 0. 066

blood (case)

Note: ACVP = CVP before blood collection — CVP after blood collection; A HBG = preoperative hemoglobin — postoperative day hemoglobin

x4 WABREARD HR.MAP §ytb &

Table 4 Comparison of intraoperative HR and MAP between the two groups of patients

i H B A CHl(n=36 H 4 (n =39) (i Pl
Ttems Point in time C group (n =36) H group (n =39) t value P value
HR TO 74.92+11.73 72.26+£11.82 0. 627 0.332

T1 70.61+11.42 67.15+10. 57 0. 661 0.178

T4 78.25+12.68 72.38 +£10.94 0. 051 0.219

T5 74.86 +£10.49 78.90 + 8. 22 2.370 0. 067

T6 70.33+8.32 71.77 £10. 05 0. 496 0. 505

MAP TO 94.19+8.27 96.92+7.63 0. 140 0.142

T1 78.78+12.75 74.46 +13. 86 0.996 0. 825

T4 87.42+10.92 98.08 £ 14. 60 0. 595 0. 227

T5 82.82+8.20 85.69+09. 64 0.625 0.079

T6 85.89+9.46 89.36+8.42 0. 843 0. 097

x5 WHABRERTAREEEZERRIEOLER
Table 5 Comparison of preoperative and postoperative important organ function between the two groups of patients
i H T[] CH4l(n=36) H 41 (n =39) t 18 P {H
Items Time C group (n =36) H group (n =39) t value P value

TBIL Preoperation 17.26+£7.82 16. 10+ 6. 37 1. 001 0.478
7 d postoperatively 27.22+13.54 22.90£9.79 3.024 0.115
IBIL Preoperation 11.05%5.79 9.48+3.48 3.113 0. 156
7 d postoperatively 14. 28 £8. 17 11.55%6. 21 2. 005 0.107
DBIL Preoperation 7.94%5.39 6.03+2.60 7.671 0. 060
7 d postoperatively 13.69%6.83 11.73%8.85 0.109 0.289
ALB Preoperation 35.54+3.25 36.85+5.07 0. 453 0.195
7 d postoperatively 30.45+2.90 31.73+3.44 1.321 0. 087
AST Preoperation 66.40 +50. 12 53.82+38.04 1. 220 0.223
7 d postoperatively 63.97 £29. 06 53.36+19. 90 7.712 0.072
ALT Preoperation 74.76+£79.62 56. 67 + 44,37 3.672 0. 226
7 d postoperatively 106. 31 + 86. 92 104.13+60. 41 1.723 0. 899
CR Preoperation 74.86 +16. 08 81.44 +14. 04 2.726 0.063
7 d postoperatively 69.75+18.75 73.15%19. 45 0. 258 0. 444
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Continued table
el I (8] C 4 (n=36) H 4 (n =39 ¢t P {§
Ttems Time C group (n =36) H group (n =39) t value P value
BUN Preoperation 4.92+1.44 5.16+1.38 0.019 0. 464
7 d postoperatively 4.70+2.69 4.46+1.58 5. 306 0. 639
GFR Preoperation 87.72+28.89 82.36+19. 80 2.014 0. 559
7 d postoperatively 97.67 = 20. 40 103. 22 + 25. 82 0.454 0.343
PLT Preoperation 200. 36 £ 83. 29 197. 41 +25. 82 0. 247 0. 865
7 d postoperatively 213.47+107. 22 207.13+£73.77 3. 860 0. 765
PT Preoperation 12.3+1.28 11.87+0.95 4.700 0. 097
7 d postoperatively 13.41£1.70 12.84+1.21 4. 845 0. 094
APTT Preoperation 27.52+ 4,54 25.87+3.06 5. 868 0. 067
7 d postoperatively 30.46+7.13 29.21+10.07 0. 094 0.541
FIB Preoperation 2.97+1.02 2.72+0.76 4. 340 0.219
DD 7 d postoperatively 2.44+1.56 3.08+1.32 0. 001 0. 059
D-dimer  Preoperation 0.93%£0.78 0.68+0. 44 11. 150 0. 090
7 d postoperatively 7.38+£2.79 7.55%4.09 5.554 0. 819
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Table 6 Comparison of perioperative conditions between the two groups of patients

i H C 4l (n=236) H 41 (n =39) /XA Pl

Items C group (n =36) H group (n =39) t/X%? value P value
Total hospital stay (d) 19.94£5.51 18.56 4. 60 0.170 0.242
Postoperative hospital stay (d) 9.67+2.87 10. 60 * 3. 47 0. 405 0.169
Secondary suture (case) 1 1 0.003 0.954
Postoperative pleural effusion (case) 0 1 0.936 0.333

3 it

Hashimoto %™ T 2007 4F 78 T JIE 43 &5 i ik i
TR 0. 7% 0 4 I, 4 A5 0 i i B A, B IR
Sk T ARMEAL HP M4 . 5 Hashimoto 2™ 50
S0 P — B AR S LSS HP 41 H i i He X A8 4 B
B8 0, Rekman %61 £ 7 R Fi R Il 4. 7 — 10
mL/kg, 25 & HAB R it 4E +F CVP<<5 emH, O, & BLA
W I . AT R AR MEAL HPL R4 Y
RE 0. 7% W4, HP J5 32 25 i FR ) S v 4 45 %
M5 CVP 7E H b5 i [ N B 2 8 U BR IF 1k i 52
WL IR E SR CVP<<5 emH, O, 458 £ 0 5247
HP B4 08 0 A b i i, Ryckx 255 0] Jii 43 47 1

100 i JF A9 19, & 38 HP J5 nl fifi CVP F [, R
Il AT R AR 2 165 mL, ARBF5E A HP J5 CVP
SEAFEAR 2,27 emH, O, H T4, T5 i} 5 H 41/ CVP
b C 4 3 AR, RIS A BF S 0T DI B ot 72, H 4119
CVP 4R fE — D ARMAR A, Xt & 5247 HP BB
SR AR H S I A R

A b il 2 0 6 SR 25 B R T SR S i
B3I i AR DD B AR A 5 1% 995 48] [l JBSE 3 AT A ER
AR R DR VA A A TS B 0 N i 0 N e 1
Mm%, Al Khaldi 267 #1 Park 26 BF 58 & 1 HP
5 AR RR A A e A O AR S R B H 4
JC 5 A 1l )9 18], AT e 5 YT RTAT HP 98020 AR o iy
I AH 5, ) B it A 1 A o A ) AR AV v S5 4 o 7 XU



O, BEXR2,HOM, 50k, 240, F8 REE M B A 0 7EFEVIREE R P EIE RN

W, T A LAY A R T R TR R S R T
FEST L HP A3 R T g

DX ) b 2 2 o R R Atk A
VRORR B RN MR AR B O i HP AR SR O H B
MLV AN ol FH G A v A 2R A, T 2 DD BRI 56 I 5 R O
Tl A A MR . TR L AR U BRI S
JOT A R, AR IR 5 8 426 BRI T 1 5 E VD 3% JHF 512 J5 iy 3
AT R B A& 80 1M 3 2 7 2= P B e ], 2 2k
S ML 4 B 1L 28 R 4 15 %6 IO BILAAR AT A B
Rof, AR 0. 7205247 HP, JF AR ) Il 45 it
M15% . BARCHA 1B . HAG 2 HIEFEMHT
ZHE FRRE AR RAR A G R IE RN AR H 4l 39
161) 58 5 A T 2 A AT R A5 TR ORI 58 TR L 16
HP £ 5 i 8] P9 AR 23 5 3500038 30 1 24 1 T 2005 3

A G HP 14 BUR AR I 25 1702 5 45 5 3 SO0k &8
VEEA WA G I & AE . Ryckx 57 HAE ] HP
JE X E DI RETC I R . ARTFSEIA R T IR VE )
8 EE M DIAE | /MR 2 A WERS R R GE G O, BT A R
B R & A DR BN AR T BE . 5 AR
FA LG HP R3S AT AR & B HESR it . WA KRG
175 00 TG B W 22 5, BEEA HP RS A& 5|k ™ # J1 & IE
YR EARGRER AN R,

RIFFTRMAFAE R . B SRR >, BAR
FEAS dE /D R 5 300 2 ) A DG 98 DD B R 14 I
PRALZEMI 5512 BT 356 LA B A b /Nt B 75 31 A 38 X
4518 s HUOR A M6l CVP AR T 5 ecmH, 0,
HERANTEIM H A CVP Y48 5 75 — DB i K
-, BB A RS A A e, PRI R — A 4R
il CVP KT 5 emH, O, N 45 & L br il i 781 .

4 £

£ LTIk HP 12 I 20 VI BR R b i) LR A
H O e K S T 90 AR v e i 1 A T A gD T
i A S A A AE 6 B RS s HP i AR R SR T8
I B A A X B R AR SRR R . IR BOR Y
JO7 PR 22 4 AT RE Y 3 SACHE A A IR I 20 D B AR v i
FIHP RLpgi /> R v i e 0 55 4 0 ) i i

&% ik

(1] WS W2 REFEFRER L 2] b E
SERAMRE 2R . 2021,41(7) . 721-724.
[2] PAN Y X,WANG J C,LU X Y,et al. Intention to con-

trol low central venous pressure reduced blood loss dur-

ing laparoscopic hepatectomy: A double-blind random-
ized clinical trial [J]. Surgery,2020,167(6) :933-941.

[3] YAO L Q,CHEN Z L,FENG Z H,et al. Clinical fea-
tures of recurrence after hepatic resection for early-stage
hepatocellular carcinoma and long - term survival out-
comes of patients with recurrence: A multi-institutional
analysis [J/OL]. (2022-02-22)[2022-03-22]. http://
doi. org/10. 1245/s10434-022-11454-y.

[4] KARANICOLAS P J,LIN Y, MCCLUSKEY S,et al.
Tranexamic acid versus placebo to reduce perioperative
blood transfusion in patients undergoing liver resection:
protocol for the haemorrhage during liver resection
tranexamic acid ( HeLiX) randomised controlled trial
[J]. BMJ Open,2022,12(2) :e058850.

[5] GRATZJ,ZOTTI O,PAUSCH A,et al. Effect of goal-
directed crystalloid versus colloid administration on peri-
operative hemostasis in partial hepatectomy: A random-
ized, controlled trial [ J]. Journal of Clinical Medicine,
2021,10(8) :1651. DOI:10. 3390/;cm10081651.

[6] XIAO L K,HUANG P.WU K.,et al. Effect of infrahe-
patic inferior vena cava partial clamping on central ve-
nous pressure and intraoperative blood loss during lapa-
roscopic hepatectomy []]. Surgical Endoscopy, 2021,
35(6) :2773-2780. DOI:10. 1007/S00464-020-07709-y.

(7] &k, XU/NES, BRI, Glisson % # Wik 5 Pringle I 7E A
20 0 g ST U0 B AR o 1) 2 T RUCR Meta 23 BT [T ], o [ 38 5
ShRH . 2022,31(1) :42-54.

[8] PARK L,GILBERT R.BAKER L,et al. The safety and
efficacy of hypovolemic phlebotomy on blood loss and
transfusion in liver surgery: A systematic review and
meta-analysis [ J]. HPB,2020,22(3) :340-350.

[9] AL KHALDI M,GRYSPEERDT M F,CARRIER F M,
et al. Effect of intraoperative hypovolemic phlebotomy
on transfusion and clinical outcomes in patients undergo-
ing hepatectomy: A retrospective cohort study [J]. Ca-
nadian Journal of Anaesthesia,2021,68(7):980-990.

[10] MARTEL G,BAKER L, WHERRETT C,et al. Phle-
botomy resulting in controlled hypovolaemia to prevent
blood loss in major hepatic resections (PRICE-1): A
pilot randomized clinical trial for feasibility [J]. The
British Journal of Surgery,2020,107(7) :812-823.

[11] HASHIMOTO T,KOKUDO N,ORII R,et al. Intrao-
perative blood salvage during liver resection: A ran-
domized controlled trial [J]. Annals of Surgery.2007,
245(5) :686-691.

[12] REKMAN J,WHERRETT C,BENNRTT S,et al.
Safety and feasibility of phlebotomy with controlled hy-



I ARE,2022 ££,29 %, 5 4 #] Guangxi Sciences,2022,Vol. 29 No. 4

povolemia to minimize blood loss in liver resections [18] NI Y,DING X H,XU Z J,et al. Association of acute
[J]. Surgery,2017,161(3) :650-657. normovolemic hemodilution with decreased length of
[13] RYCKX A,CHRISTIAENS C,CLARYSSE M,et al. hospital stay in rhesus - negative patients undergoing
Central venous pressure drop after hypovolemic phle- major cancer surgeries: A retrospective study [J]. An-
botomy is a strong independent predictor of intraopera- nals of Palliative Medicine,2021,10(2) ;1815-1824.

tive blood loss during liver resection [J]. Annals of [19] WU J,ZHANG Z. The effects of acute hypervolemic

Surgical Oncology,2017,24(5) :1367-1375. hemodilution and conventional infusion in laparoscopic
[14] PAPADOPOULOU K,DOROVINIS P,KYKALOS radical prostatectomy patients [ J]. American Journal
S.et al. Short-term outcomes after robotic versus open of Translational Research,2021.13(7) :7866-7873.
liver resection: A systematic review and meta-analysis [20] DIVERS T J,RADCLIFFE R M,COOK V L,et al.
[J]. Journal of Gastrointestinal Cancer,2022,53(1):1- Calculating and selecting {luid therapy and blood prod-
10. DOI:10. 1007/512029-022-00810-6. uct replacements for horses with acute hemorrhage
(151 BaK#E, ok, 2540 %, 4. J5 & MR8 10966 1 7 FF iR [J]. Journal of Veterinary Emergency and Critical
S BT ] AR SRR . 2021,59(1) :6-17. Care,2022,32(S1) :97-107.
[16] YANG T,LIU K,LIU C F,et al. Impact of postopera- [21] kb E Rl g N, 45, 58 4 08 s 45 A0 JF G I DD B - R
tive infective complications on long-term survival after YA IT IR AT T A0 B 9 B A R Oz B A bk e LT . 5K
liver resection for hepatocellular carcinoma [J]. The FHBE 24 ,2017,33(12) :1943-1948.
British Journal of Surgery,2019,106(9) :1228-1236. [22] B4, =50, KA A F FFIEIFED R A 5 I8 IR 5 IFE
[17] WELLER A,SEYFRIED T,AHRENS N,et al. Cell YIBRA 67 40 36 9 26 W PR 28 B LT, v e
salvage during liver transplantation for hepatocellular e ,2016,36(17) :4226-4228.
carcinoma: A retrospective analysis of tumor recurrence [23] iz &, AR, B, 2. PFS 1, R ah 5 b 2
following irradiation of the salvaged blood [J]. Trans- 06 A 2 ) P ARG 0 0 JOK O 0 T U B afty - T T B
plantation Proceedings.2021,53(5) :1639-1644. SEM L], I R JRR i 24 7K, 2017, 33(7) :632-636.

Clinical Observation of Hypovolemic Phlebotomy in Patients
with Hepatocellular Carcinoma Resection

MA Xiangfei' s HUANG Jiazhen® s MING Shaopeng' , HUANG Bing®,DU Xueke'?,QIN Ke!

(1. Department of Anesthesiology,the Second Affiliated Hospital of Guangxi Medical University, Nanning, Guangxi, 530007, Chi-
na;2. Department of Anesthesiology, the Affiliated Cancer Hospital of Guangxi Medical University, Nanning, Guangxi, 530021,
China)

Abstract: This study intends to investigate the effect of Hypovolemic Phlebotomy (HP) on blood loss and
blood transfusion in partial hepatectomy for liver cancer and its safety and reliability. 80 patients with liver
cancer undergoing partial hepatectomy were randomly divided into the control group (group C) and observa-
tion group (group H). The patients in group H were slowly collected 0. 7% of the weight of whole blood be-
fore liver parenchymal resection. Meanwhile the infusion was limited to maintain the Central Venous Pres-
sure (CVP) within the target range until liver parenchymal resection was completed. The autologous blood
transfusion was performed after liver parenchymal resection. Blood sampling was not performed in group C.
The intra-operative surgery and anesthesia, the function of important organ after operation, postoperative

complications and hospitalization time were recorded. The results showed that the average volume of HP in
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group H was 450 mL,and the average CVP decreased by 2. 27 cmH, O after hypovolemic phlebotomy. The a-
mount of bleeding in group H was lower than that in group C (P <C0. 05). There were no significant differ-
ences in intra-operative Heart Rate (HR) , Mean Arterial Pressure (MAP) , total hospitalization time, postop-
erative hospitalization time and postoperative complications between the two groups (P>>0.05). No serious
complications occurred in all patients in hospital. In partial hepatectomy of hepatocellular carcinoma, HP can
reduce CVP,and then reduce blood loss and allogenic blood transfusion,without obvious complications. HP
has good safety and reliability.

Key words: hepatic carcinoma; hypovolemic phlebotomy; hepatectomy;hemorrhage volume;transfusion;relia-
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