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MZE: B WHAPREZFHE (BPV) X TR TIHAXMAF (ACL) €& Kk kifiaxEh
B (TIH) #FMME, 7735 &IR202341 A —2024 49 A iZ B8 W BT £ F 4L F ACL 32 K84 &
H 1290, MRLEHEHFR PR ETIHRAF AL R RBEARATAGLAETIH, ¥EH5AHTIHA (494)
Fedk TIHZL (804]). K4E & F 16 R TAL, Ao R P BPVvALIE4R. KA % H & Logistic @ JAAELAL | 4
MR TR TACLEZRBEA A TIHM R R E T, 28 XA REFIEH X (ROC curve), FitHw
ZTFT&EAR (AUC), 2R PBPVAXGTAMMAEL, ER RAHANI1296 EH, KATH9H, &k
37.98% (49/129), 5k TIHAAA, TIH 0.k 4k A B K, bdar B &, W% EEF A4 (SBP-
CV) FFHFHRAETF 24 (MAP-CV) &, £2FHA%TFEL (P<0.05), % BE Logistic =254k
R EF: b E A > 351 mmHg, SBP—CV > 8.72% A2 MAP—CV > 5.14% Z M % F 4L FACLEZ R EH X
ATIHMMRE EREZ (P<0.05), ROC curve 5 #7 £ I, SBP—CV Fe MAP—CV FAM k% 45 F ACL £ &
R EFZ A TIH M AUC £ 51 4 0.787 (95%CI: 0.702~0.872) #20.791 (95%CI: 0.715~0.867), Z5it 1t
W EF) . SBP—CVAMAP-CV 5% F 45 FACLEAREH LA TIHA %X, HMAP-CV = SBP-CV 3 TIH
WA AT TRM AL ), TTAE A AJG Wm0 & BH547,

KHEIA . mEESME (BPV) ; sTRXWF (ACL) A ; abhif ; X4 ; S &

HFESZES : R686;R619

The predictive value of intraoperative blood pressure variability for
tourniquet-induced hypertension in anterior cruciate ligament
reconstruction under knee arthroscopy

Xu Yi, Ma Xingjun
(Department of Anesthesiology, Fuyang People's Hospital, Fuyang, Anhui 236011, China)

Abstract: Objective To investigate the predictive value of intraoperative blood pressure variability (BPV) for
tourniquet-induced hypertension (TIH) in arthroscopic anterior cruciate ligament (ACL) reconstruction. Methods
129 patients who underwent arthroscopic ACL reconstruction from January 2023 to September 2024 were selected.
The endpoint of observation was the occurrence of TIH or the end of operation. The patients were divided into the
TIH group ( 49 cases ) and the non-TIH group ( 80 cases ) according to whether TIH occurred during operation. The

clinical data of patients were collected, and the intraoperative BPV related indexes were calculated and analyzed.
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Multivariate Logistic regression analysis was used to analyze the risk factors of TIH in patients undergoing ACL
reconstruction. The receiver operating characteristic curve (ROC curve) was drawn, and the area under the curve
(AUC) was calculated to analyze the predictive value of BPV related indexes. Results 129 patients were included
in this study, and 49 patients developed TIH, accounting for 37.98% (49/129). Compared with the non-TIH group,
the tourniquet use time in the TIH group was significantly longer, the tourniquet pressure was significantly higher,
the systolic blood pressure-coefficient of variation (SBP-CV) and mean arterial pressure-coefficient variation (MAP-
CV) were significantly higher, the differences were statistically significant (P <0.05). Multivariate Logistic
regression analysis showed that tourniquet pressure > 351 mmHg, SBP-CV > 8.72 % and MAP-CV > 5.14 % were
independent risk factors for TIH in patients undergoing arthroscopic ACL reconstruction (P <0.05 ). ROC curve
analysis showed that the AUC of SBP-CV and MAP-CV in predicting TIH in patients undergoing ACL
reconstruction were 0.787 (95%CI: 0.702 ~0.872 ) and 0.791 (95%CI: 0.715 ~ 0.867), respectively. Conclusion
Tourniquet pressure, SBP-CV and MAP-CV are related to TIH in patients undergoing arthroscopic ACL
reconstruction, and MAP-CV and SBP-CV show good predictive ability for TIH, which can be used as an important
indicator of postoperative monitoring.

Keywords: blood pressure variability (BPV); anterior cruciate ligament (ACL) reconstruction; tourniquet;

knee arthroscopy; hypertension

Hi22 X474 (anterior cruciate ligament, ACL)
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PRI ) 58 5 — RAIREAR, TUE A EE IO
T, X E AR TSR T AR R ™ 5 R
BT, WRZ KRBT 5 FACLE&RAR, DIRE
BFERO TR, AR AR, LA
i, PRUEFARER, (ki (SRR, A5k
e LA, B AR ifn s A DG & 0l (tourniquet—induced
hypertension, TIH), &A% i &Y, BAAFRYER
B, AR i R E R Y LR S B VAR O
MR RIELE ), A2 5 TF AR 1 48 44 4L
M, SRR IEN KA, AERAERERTE . i
JE725 5P (blood pressure variability, BPV) &#§M4k
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BMI) . AREj M GEAEHLIT-43 35 (visual analogue scale,
VAS) P43, RETEIE APEREE (self-rating anxiety
scale, SAS) PEr. ARETIZH 2 KA F8 bR L/ M4
(platelet count, PLT) . IMLZL& H (hemoglobin, Hb)
MEAEH (albumin, Alb) ]. LRIk, FARBE .
b LA IS R] Lk i ) R 2 ) A
DLAE
122 BPV#RAE 7k SRR A s (SO I
B 5 min il — YR AE BRI
FEl AR A48 e (systolic blood pressure, SBP) . &Pk
J (diastolic blood pressure, DBP) . Jok AT 341801 Jhk He
(mean arterial pressure, MAP) , ik /& = SBP-DBP ,
MAP = (SBP+2x DBP) /3. HJRIAHRL 8 fhi 22, Jf:
5 A 7 D 22 R0 7 349 1l F 00 52 A 0L 9 28 S R 4R
(coefficient of variation, CV), CV = FrifE 22 EI{E x
100%, RP: SBP-CV, DBP-CV, JikH-CVHIMAP-CV",
1.3 HXEX

TIH 245 B 4175, 83 SBP 5 DBP #2Efif

{E = 30.00% L) 111,
1.4 ZIHERE

K SPSS 27.0 Geit“# i A it o A58 IS
ST HTH ORI AR = bRifE2E (v x5) FoR, 4N
PO I SRR e 565 THBCBEORLA (%) o,
BRI RS . R Z KR Logistic BB,
BRI BE T ACL B A FF S 4 TIH YAl S fE I
. ol Z i HBRAERIEMZ (receiver operating
characteristic curve, ROC curve), Jfit2 i<
(area under the curve, AUC), 2347 BPV AHSCFE R A T
M. P<0.05 W ERAGIFENL.

2 R

21 MWMAREFELZARMEFABAEREE

ARWFFRNAM 129 F1EF T, RATIH 496,
[t37.98% (49/129). HAETIHZHAALLE:, TIHZH (k1L
WG, ki e, ZREA SR L
(P<0.05), W1,

F1 PMABREELFBMEFABARLER

Table 1 Comparison of basic information and perioperative data between the two groups
P 51(%) ASA 5328 (%)

215 AR L B1(%) R (%)

5 & 19 %
TIHZ (n = 49) 35.96+10.78 24(48.98) 25(51.02) 4(8.16) 1(2.04) 10(20.41) 39(79.59)
JETIHZ (n = 80) 39.21+9.81 41(51.25) 39(48.75) 11(13.75) 2(2.50) 25(31.25) 55(68.75)
XA 1.76" 0.06 0.50 0.03 1.81
PE 0.681 0.802 0.481 0.867 0.179
2151 BMI/(kg/m®) oLl V;\: bzt | S Sl KRRl PLT/(X10%/L) AHTHb/(g/L) AR ALB/(g/L)
TIHZ (n = 49) 24.88+1.25 4.29+0.49 44.21+7.24 232.43+53.58 136.63+16.63 36.54+2.33
AETIHZ (n = 80) 24.79+1.84 4.15+0.54 42.68+8.95 245.72+58.76 138.11£16.16 36.29+2.47
Y/l 0.30" 1.48 1.29° 0.60 0.57°
P1E 0.763 0.142 0.200 0.549 0.570
g5 L SBPmmHg 32 DBPmmHg A /min 015 5 L T VA o192 SO/ VA s 5 s P = 1 97

min mmHg 1%1(%)

TIHZ (n = 49) 131.36+12.56 78.95+7.12 120.20+45.24 94.11+5.42 365.12+33.15 9(18.37)
JETIHZA (n = 80) 128.48+12.93 78.76+7.88 113.25+36.02 90.15+10.17 329.25+12.64 10(12.50)
Y/l 1.247 0.147 0.96" 2.55 8.72" 0.83
P1E 0.217 0.891 0.337 0.012 0.000 0.361
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2.2 WHEHBPVHEXIERILER

54E TIH A M Fe %, TIH 20 SBP-CV Hl MAP-CV
BT, ZFWA IR (P<0.05); PR
FDBP-CV. IKJE-CV HIMAP b8, 2SR Isgit#
HEY (P>0.05), W#E2,
23 HIBEXTETACLEERBERXETHNS
[l 2 Logistic BV3 44

PIEOCHT B N ACL B AR E 2 5 &4 TIH
At (RE: TIH=1, ETIH=0), LAkt ot

(MR : >872% =1, <8.72%=0) FIMAP-CV (i
ff: >5.14%=1, <5.14%=0) NHZE, TZHNE
Logistic | 4 #r, g5 BB ox . 1k o R
71 >351 mmHg. SBP-CV > 8.72% FIMAP-CV > 5.14%
FERCIIEOCTT 5 N ACL B AR 8 & AL TIH Al 57 1
BRZE (P<0.05), W#E3,
2.4 BPVHEXIEHRMMBRXTE TACLEEZAREE
& 4ETIHHROC curve i E R

ROC curve 73 #r &8, SBP-CV Fl MAP-CV i il

JR T BT ™ ACL H AR 3 & 25 TIH ) AUC 43 51

] (WfE: >95min=1, <95min=0), ILMAHFET 0787 (95%CI: 0.702~0.872) F1 0.791 (95%CI:
(BRfE: >351 mmHg=1, <351 mmHg=0). SBP-CV  0.715~0.867), WF4FE 1,
*2 WABEBPVHEXIERLER (vzs)
Table 2 Comparison of BPV related indexes between the two groups  (x + s)

205 SBP-CV/% DBP-CV/% K E-CV/% MAP/mmHg MAP-CV/%
TIH# (n = 49) 9.45+1.33 6.13+0.74 5.62+2.39 98.54+5.45 5.97+0.84
JETIHZ (n = 80) 7.16+1.89 5.79+0.85 5.89+2.95 97.75+6.12 4.18+1.31
tfH 7.43 1.63 0.86 0.74 8.54
PE 0.000 0.105 0.391 0.460 0.000

x3 FMBEXTRTACLEEZAREBERETIHHNSEZE Logistic B354
Table 3 Multivariate Logistic regression analysis of TIH in patients undergoing knee arthroscopic ACL reconstruction
L A]SES B SE Wald YAt Pl OR 959%C1
Ak it E] > 95 min 0.051 0.189 0.072 0.704 1.052 0.726 ~ 1.542
1A ) > 351 mmHg 0.750 0.236 10.112 0.000 2.118 1.334 ~3.364
SBP-CV > 8.72% 1.140 0.302 14.243 0.000 3.126 1.730 ~ 5.650
MAP-CV > 5.14% 1.045 0.423 6.097 0.024 2.842 1.240 ~ 6.512

F 4 BPVHEXIEWRTNACLEZAREBE L4 TIHARROC curve 4
Table 4 ROC curve analysis results of BPV related index in predicting TIH in patients undergoing knee arthroscopic

ACL reconstruction

55 AUC 95%CI A U PR
SBP-CV 0.787 0.702 ~ 0.872 8.72% 0.696 0.622
MAP-CV 0.791 0.715 ~ 0.867 5.14% 0.702 0.642
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TIHEI ROC curve
Fig.1 ROC curve of BPV index in predicting TIH in
patients undergoing knee arthroscopic ACL
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3.1 TIHBIRKREZ BIK
AR R BT AR R A i, BRI AT L

ARSI FAR PR i, SAAREREER TR
MEY, (B 55 kK —RIVERR N, 4. R
UMK . I HE R B sh A B A, LR
JEUO S AHF ST 9 A 129 4] B, % A TIH 49
B, KRHEEH37.98%, 5E E AR IE B 45 R AR
VT, BEAERFZE996 8, TIH 55 550 e i 1) 2 K77
VISR, X HEAN . VR AP s XU TIH,
AU TSR EARSGRE, BRI,
3.2 EKRETHREERE

ARG, £ H 2 Logistic [ 43 7 45 B iR .
1k 1L & 7 > 351 mmHg . SBP-CV > 8.72% Fll MAP-
CV > 5.14% &8 N ACLE AR B E &4 TIHE
Mo R ER . BAT, RS T AR ki i )i
SERMEATR], ZARHE HE SBP FUBHA R 2815 H19E4 71t
B, FEOR MR RRCR A — 2, A R
IR R BROE e, Ao S EURARR  k,
RSB A RS, FEES T ; 1kl
FEMNA T, SRS ST, SRk
JA s, 51 RS L . CHOUDHARY 45!
Wzt , 1k A 60 min J&, LT TR A G
UNEY ARy 2 S i S I

3.3 BPVHXIEREEZETIHHXER

BPV & S BRALIAC LA 2R GEXT T i JR4E g 1 Y
FHEAEbR, ET AR ES, BPV ARSI, FWI 7 sh
TIZARE, — ol b2 AR S R G2
PR AR, —IE T BPV #5475 5 AR O IE AR
R U5 i Meta 73BT 45 1% W], BPV 5 EARG TG
NEATEFEV) L. LIM %058 & 8L, SBP-CV &
WEPRR B E A O IR RS ERRER . A
5, SBP-CV 9Tt &, RZETF AR,
W e R i B, 3R R 5 R I AR BRSNS E
FEIR SRR R Z A, ORI MR s, 755
SN B, S i & B AN FAE RN TIH
ARV o MAP S Il R IR PEAG 4> B 4% 5 AR
SHAMSE, FEFARSES, NARRE, 42
SR R — R AR P A DR S N, SN TIH
(18 2 A KU, — 0T A T W B A B T 1
B AT B, 78 MAP-CV 5 ICU B FZ R AL A
SHEINARSE, H MAP-CV RERSPLEE | a7 s Hi 1CU
BEIRIER
3.4 SBP-CVAIMAP-CVTillfEXxTiE T ACLER
REZLETHHNE

AWFSEIE 1L 28 ROC curve, 43HT BPV AHCHE 47
TMESCT 5% N ACL B8R BUE &4 TIH RLRE, 45
WAEIR: SBP-CV FI MAP-CV Tl 34555 F ACL &
AR B KA TIHAY AUC AR . 0.787 F10.791, X
FW: MAP-CV 7EIZFUM A A i AL T SBP-CV, il
MR 5ty ZIEIFN T RERE . MAPEsh 54 5
FEVERIZS B REE & UIHOC . Ik, MAP-CV X TIH
N fE J1 %5 SBP-CV 5 . MAPARFE T —4 .05 J& 1
B IKIEAEE, SEEEER UG, E
1EF I REMORT T B9 ML IR HETE , 11 MAP 1E & 44
PRGN R . L2 T, SBP AU ML AEIL
AEWIRIE DT, ANAE A T M AR SR A0 30 J 0 A 1A
B FE ACLFAR A A Lk M 010, HLAA R (R
BEEHEE, ST AT, I MAP-CV BT
MAP FEAR H % Sh R EE , BR b % o) IR % 4 B T
HEARED, CRAIG %P HGE &L, MAP-CV 528/
MR AR VIR, SCBMatr)E, BAH
B EIRR G, ERTOIMAE RS, MAMNE
s, ok, SRS ML . SBP-CV 220k
W2 Dy e AN AN JE LA S E R K, 1 MAP-CV T
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A ISz e L A 4 A URE DR S R L 9 B, AT R AL 2
MAP-CV T5iilll TIH 2% REWE L T SBP-CV By Ji 5], X 48
N TEROCTT N ACLE AR, F AU MAP-CV
(IARAL, R BRI TIH XU, BRI PR
Yo BEAATLAGE A MAP-CV Fil SBP-CV Wi MR 7R
fEAESL, ARG, WD ARG I ERER K .
3.5 AMRHBIRME

AIFEREA RN, SRR —E W, &
SR KA, D RIEA S AR A P
AIEEYE, DABE B RS Eerh, B G U A48 B TIH
1) % HE AU o

g bprik, 1M R 7. SBP-CV HIMAP-CV 5
O3 N ACLE &R B H R AE TIHA G, H MAP-
CV Fl1 SBP-CV Xt TIH EAT LA F M B (e, nIE AR
Je W Py E AR B
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