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hypertension undergoing knee arthroplasty*

Zhang Xian-jie', Jiang Wen-cai', Guo Hong-li*, Liao Ou', Han Jia'
(1. Department of Anesthesiology, Deyang People's Hospital, Deyang, Sichuan 618000, China;
2. Department of Anesthesiology, Deyang Fifth Hospital, Deyang, Sichuan 618000, China)

Abstract: Objective To investigate the clinical efficacy and to evaluate the safety of regional nerve block
combined with nimodipine in the treatment of elderly patients with hypertension undergoing knee arthroplasty.
Methods From August 2021 to July 2022, the 148 elderly hypertensive patients admitted to Deyang People's
Hospital for knee arthroplasty were selected and divided into the control group (74 patients receiving ultrasound-
guided regional nerve block) and the combination group (74 patients receiving ultrasound-guided regional nerve
block and nimodipine via the infusion pump). The surgical indicators and the hemodynamic parameters of the two
groups of patients at different time points were compared. The intraoperative hemodynamic abnormalities and the
medication use were compared between the two groups. The pain scores and levels of stress response indicators,
neuron-specific enolase (NSE) and homocysteine (Hcy) at different time points were compared between the two
groups. Results There was no significant difference in the operative duration, time to recovery from the surgery, or
time to laryngeal mask airway removal between the two groups (P > 0.05). The amount of propofol and remifentanil
used in the combination group was lower than that in the control group (P < 0.05). Systolic blood pressure (SBP),
diastolic blood pressure (DBP), heart rate (HR) and mean arterial pressure (MAP) at T, T,, T, and T, in the two
groups were compared via the repeated measures analysis of variance, which demonstrated that SBP, DBP, HR and
MAP were different among the time points (/" = 10.038, 8.416, 8.035 and 7.549, all P < 0.05) and between the two
groups (F = 7.458, 9.136, 8.045 and 7.482, all P < 0.05), and that the change trends of these indicators were also
different between the two groups (F = 6.854, 7.516, 8.045 and 10.387, all P < 0.05). The incidence of high blood
pressure and the proportion of patients using antihypertensive drugs in combination group were lower than those in
control group (P < 0.05). There was no difference in the incidence of hypotension, tachycardia and bradycardia or
the proportion of patients using antihypotensive agents between the two groups (P > 0.05). The Visual Analogue
Scale (VAS) scores 1 h, 6 h, 12 h, 24 h and 48 h after the surgery in the two groups were compared via the repeated
measures analysis of variance, and the results showed that they were different among the time points (¥ = 8.053, P <
0.05) and between the two groups (F = 8.476, P < 0.05), where VAS scores in the combination group were lower
than those in the control group, indicating better analgesic effects in the combination group. Besides, the change
trends of the VAS scores were different between the two groups (F = 7.154, P < 0.05). The levels of cortisol (Cor)
and ANP before the surgery and 2 h, 12 h and 24 h after the surgery in the two groups were compared via the
repeated measures analysis of variance, which revealed that they were different among the time points (F = 7.549
and 8.135, both P < 0.05) and between the two groups (F = 6.758 and 7.043, both P < 0.05), where the levels of Cor
and ANP were lower in the combination group than in the control group, suggesting that the perioperative stress
response was milder in the combination group. In addition, the change trends of the levels of Cor and ANP were
different between the two groups (F = 8.146 and 9.257, both P < 0.05). The levels of NSE and Hcy before the
surgery and 12 h and 24 h after the surgery in the two groups were compared via the repeated measures analysis of
variance, and the results exhibited that they were different among the time points (£ =7.549 and 8.135, both P <
0.05) and between the two groups (F = 6.758 and 7.043, both P < 0.05), where postoperative levels of NSE and Hey
in the combination group were lower than those in the control group. The change trends of the levels of NSE and
Hcy were also different between the two groups (F = 8.146 and 9.257, both P < 0.05). There was no significant
difference in the overall incidence of adverse drug reactions between the two groups (P > 0.05). Conclusions In
treating elderly patients with hypertension undergoing knee arthroplasty, ultrasound-guided regional nerve block
combined with nimodipine via the infusion pump could reduce the use of anesthetics, stabilize hemodynamics,
decrease the incidence of high blood pressure and the use of antihypertensive drugs, enhance postoperative analgesic
effects, inhibit the postoperative stress response, and lower the levels of NSE and Hcy with few safety concerns.
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i, A BT A AR . ARSI R, JE S
A B DR P T A A5 A S A e L B AR PR K
1, HETHEA G5 XA 2 B e S 3R
WA IR FH T 28 4 v L 1 B R O 3 B A v B 28K
REAERE . HAHTIT LIS AR B B i i 480
7 RO B4 R 10 2 A o LR SR BTN 4 4R
TFRERT 51 T DX 22 BH i K JE S P R TEAE

A fei LT RE A TR G R T R
1 ARSI

Il PR 5% 4

TEHL 2021 4F- 8 H—2022 4F 7 7 #f FH T A\ R B& B
WA Y 148 51 40047 I O 759 8 4 R 19 22 41w Il AR
L OIFBENL AR g N R FNER 5 21, R 37 1. A
P = AT R T SR RE 2 )M 2R M9 I 56 47 9 12
W7 s o 5 A e o e s B, LR R i A AN A
QI > 60 % 5 @ I [ JFR I 122 I 523 53 9% ( American
society of anesthesiologists, ASA) O T %% ;O
TR BHAGST s @ B0 T AR . HEBR bR e : D
PR IIREA 4 @Q AZ P 5 1> 180/110 mmHg;
@ B OCTT IR E s @A T 2008 ML @)X AR
WF SRR 245 ) A 3 Bl s @ 25 0 P s 5 QO Il
Ty B B 5 505 JF RS Al B | e RGN s @03
o 5% 5 AL T B @A IF P 4 R ST R E ; (05 O
R A P BN R P0G o A AIF 90 40 B o 2 2 AR T 2
D, R E A B N R A o P2 AR M
PR AF IS A 0T 48 2 ASA SR GORIN ) R 22
SYTGIFEL(P>0.05). WEK1.

1.1

Fx1 WHBEEREBERE (n=74)

/(% HERU (ke/m?, ASA G4 (%) sl #i(%)
23] 54/ EF_? (% %E%iﬂﬁ/( g/m

X+s) X+5) |3 1§23 ZEq i
Xt HR 2 16/58 72.51 +5.84 22.78 +3.45 28(37.84) 46(62.16) 38(51.35) 36(48.65)
BeAH 20/54 74.05 +6.13 23.16 +3.67 34(45.95) 40(54.05) 40(54.05) 34(45.95)
X/l 0.587 1.565 0.649 0.999 0.108
PIE 0.443 0.120 0.517 0.317 0.742
1.2 FBEEFAE YT S e ([ 24 v . H20130301 , 75 M 4 =F

R AR 1 G — RN IR A AT A TR 2 H
- B 2590, B L 2590 %5 137 3h 7 27 AR R R

BEYERBGRREE T HETFAR, TATFAZEG
T A K B T T, R AR A
fiE 5 FB R 30 min T8 75 51 5 T P47 X380 A A
V) B Aol 22 L < RBE U0 B A bk i, TR T R 45 ~
50 kPa, FAALFLES SR 1k iy AR (29 45°) 0 B
SF-FME T WS A R A B R A S R] B A
B HEA05% H P IR < B (EZ#EF
H20103636, ‘H. & A f 25 A BR 53 4% 2 A&, A% -
100 mg) 150 mg, I B & 54 ; i 22 B 30 min 5 , 4K

25\l B0 A BR S W, HEA% : 40 mg) 40 mg | DK ik sk 18
([ 25 v 7 . H20143222, V1. 75 B AR 2500 B 1y A R 2
H), FLA% - 10 mL: 50 mg) 0.03 mgrkg A FE K S ([ 24
1 : H32022379 , 1. 75 18 Fii 5 245 Iy A BR 2 7], #1
¥ .10 mL:20 mg) 0.3 mg/kg & 25 K JE (FLHE .2 mL:
0.1 mg) 0.5 poke M ' FE W & (B 25 #E & .
H20183105 , 4 24l 52 T ER 4% & il 25 A FR 28 w) , #E
#% : 2.5 mL: 25 mg) 0.8 mg/kg HEATRREIE A S, IF46 A
U B2 47 L ACE s R 4 T IR IA B (2 0
H20163040, V5 % J3 il 25 4 BR A &), BLAS : 10 mL:
0.2 g)3 ~6 mg/(kg-h) Fi7F KJE (B : 1 mg)0.1 ~

- 86 -



Hal

SRS, G5 DU BHLAIDR £ € S P 3 45 oy AT AR T T BRI PR T R B e eV v FAR

0.3 we/ (kg min) 5 7 28R BRI 5 I T JFR B 28 45 191 6]
Vi) DATT 368 o e g R 4 (] 245 4 7 - H20090202 , #7 VLAl
T 25 W 0y A BR AN /), B S mg) AEREUAS ; BEA
A B NIRRT 5 46 T e 5 7 (25 5 .
J20140105, 111 23 77 B 245 Ml B A e 0 A BIR 23 ), LA
20 mL: 4 mg)20 g/ (kg h) %% 4 98175 Bh BRI ; R b
PR PR B Ak 5 E 35 ~ 55, T M4l BRI R B IfL 3 3
127 AR VR B R 25 ) o 5 E B AR B R A
1R TR T R 2590 5 45 H B0 3l 3 (> 100 YR /min ) 5§
3t 28 (< 50 Y/min) |, 45 T3 8 A% JR B8R 4G
mh o AR HIR I Y AL BE I3 - MAP i< 60 mmHg I,
95T W DK T AR PR K BE I 5 mg o

AJG 4T # Ik A ¥ 00 (8725 KJE 2 pgkg + i
2310 mg + & FF A BE 16 mg, 0.9% AL 4k 73 5
5 BE 22100 mL; 75 5 7 4 2 3 mL/h, 3B N5 & 2 mL/
YK, BUE IFHA] 15 min ) , 3% SE4F00R 48 h 45 R LB
I LA PF- 43 (visual analogue scale, VAS)> 5 43 ik 11
S5 A B A 4 O 24 9 7 < H20183465 , i &% IE KK
i 25 A BR |, FLAS 40 mg) 20 ~ 40 mg HEAT 4D
FOFEI o
1.3 W45
131 FARMXIEF  GHIFPIAERE T ARE ] i
HRL s [ha) 442 53 W 8 P[] K2 JRR e 245 40 01 P 2
132 FRENZ RN FHAF 50T ARA
15 min (T,) . & AME B (T,) L3RR (T,) K4k
% M B JS 5 min (T, ) W5 00 P 2 A8 35 W 4 T (systolic
blood pressure, SBP) . £F 1k & (diastolic blood pressure,
DBP) . > 3 (heart rate, HR) X “F 2 3 ik /& (mean

arterial pressure, MAP) .

133 RPaRHAFFFRAGUEAEL  Giit
PR2H J8 3 R A e i s AR O Bl ik 3 L0 3 i 2%
K R 25 TR 25 4d G B o
134  RERRZERTS FARF1.6.12.24
F148 h R FH VAS I 43 1 R DEAl B E B AR DL, 4
BB v P s P R
135 ARRESZ ZEE ISR BESH T AR,
ARJG 6 h ARG 12 h ARG 24 h 3l BCFR ki, 250 )5
3 B LT, >R FH T K o, 75 182 B0 6 000 2 1M Y B Joi et
(Cortisol, Cor) ,/L>4} % (atrial natriuretic peptide, ANP)
I, 387 £ T 95 [# Bayer HealthCare LLC /A ] o
1.3.6 R B %) AP 22 704 51 K B AL B (neuron—
specific enolase, NSE) . F] 7 3 i &8 (Homocysteine,
Hey) KB BF T ARE ARG 12K )5 24 hil
SEURE DRI, 250 53 B85 ALY, R ] Tl IEC £ 2 WA A3 4 A
I NSE Hey 7KV 2GR & A HIRESESOE A PR F]
137 =& G HARE LY RN
1.4 FitEHE

BOPE 23 B R FH SPSS 21.0 i3t 4 F . &R
DARIEL « b 22 (x £ 5) FRoR , LU ok 90 5 52 )
R IJ7 25500 s THERCRERE LU B L B0 (%) 36
L W KL, P<0.05 H2ESEGIHTFE X,

#HR

FZH B E B FAREEFR L8
2L 5 3 T AR S ] B R S ) R A (93 Mk L i ]
i, 2R WG4 5 X(P>0.05) . HABFHEN
TH B A 5 25 e & i, 2 A G E R X
(P<0.05) A4/ FXTA ., WE2,

2

2.1

x2 WAREBFAEERLEE (n=74,x+5)
IRIEZG P (8 i /mg

217 FARHFE] /min HtFIR 5F (1] /min PR 530 5 Hif 8] /min

PR S By K)e
Xt HR 2 80.25 + 15.72 16.54 + 4.08 23.51 +8.03 273.56 + 47.82 0.76 +0.13
AU 78.63 + 15.48 17.26 £4.76 21.76 + 6.85 238.72 + 45.69 0.65+0.11
{H 0.632 0.988 1.426 4.531 5.557
PAH 0.529 0.325 0.156 0.000 0.000

2.2 WHEEENEREMR3IFIBRIEE /6] ) SBP . DBP \HR . MAP L5, 2 R ¥ A G il &

P4l T, T, . T, & T, i} SBP . DBP . HR , MAP
P, 48 8 B B T i 5 255007, 25 21 - O [ B

Y (F =10.038 . 8.416 . 8.035 F1 7.549 , ¥J P =0.000) ;
@ W 41 H %% SBP .DBP . HR .MAP [ 5%, 2 R ¥4 %
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it 2% 8 X (F =7.458 . 9.136., 8.045 i1 7.482, ¥ P = W, ERYA G FE X (F=6.854.7.516 8.045 FiI
0.000) ; P4 % SBP . DBP \HR MAPZEfLi#a % 10.387,% P=0.000)., W33,

*®3 WABRETEREMRZHNFERLEE (n=74, xx5)

THAZH 152.43 + 12.76 134.86 + 16.73Y 136.08 £ 9.0572  122.06 + 8.43%%  79.14 + 12.43 64.72 + 10.537 66.48 +5.577%  67.09 + 6.532%

BAH 154.18 + 10.82 133.07 + 14.54Y 122,72 £ 8.13V2% 11475 + 7.5172%P 78,65 + 13.57 66.34 £ 9.83% 62.01 + 5.067%? 60.81 + 11.75723

XTHEZH 67.08£9.54 64.03+8.93Y 72.45+1023%% 7854 +9.03V%%  6832+927 64.71 +8.547 9351925V 8284 +7.380%%
WAH 66.45+9.07 62.75+7.657 68.43+9.86727 72.05+8.69029% 67.51 +8.463 62.59 +8.137 84.03 +9.18V27 71.65 + 8.16123%
B D5, L P<0.05; @5 T, HAL, P<0.05; @5 T, Ak, P<0.05; @534 A, P<0.05,

23 MABREMRINNFRERGYERABR WA FHEL(P<0.05)  KESHMETXBA. W
b LR ARIMLE O s i O hid g2 TR S
PIAL R E L E I REEZG S ek, 2R L ZR RS E X (P>0.05) . Wk 4.

®4 WMABENRINZRERGWERBER [n=74, #1(%)]

Xt HE A 17(22.97) 8(10.81) 8(10.81) 7(9.46) 14(18.92) 7(9.46)
BAAH 8(10.81) 7(9.46) 9(12.16) 6(8.11) 5(6.76) 5(6.76)

21 3.899 0.074 0.066 0.084 4.891 0.363

PiE 0.048 0.785 0.798 0.772 0.027 0.547

2.4 WHBEARBEARERE VASESD L FEit#E L (F=8476, P=0.000), BKA4MKT

THEZEARIE1. 6. 12. 2448 h i VASTFE  XTHRZL, M ERBOR B4 ; @M #H VAS IE
Ay, AEEMBBGTRTEA0, &5 OF ARBEER R, ZERALRITEE L (F=7.154,
[e B[] 5 69 VAS PRAY LA, 2R A ST (F=  P=0.000). WFS,

8.053, P=0.000); QWZLEHE VASIF I LLEL, 22 5%

x5 AMAREREAEREVASIESLLE (n=74,xxs)

ot HRZHL 112 £0.69 1.81 +0.63" 2.15+0.767% 151 £0.5772% 1.18 £0.53%%
A2 0.98 +0.75 1.42 £ 0.67"% 1.54 £0.6572% 1.21 £ 0.5472%% 1.07 £0.49%%

I O5AE 1 hEE, P<0.05; @55 6 h 1LEE, P<0.05; @5 ARG 12h L, P<0.05; D5 ARJF 24 hIX, P<0.05; @53 M ILEE, P<
0.05.
2.5 FWHBEANERENEHRMIEERLE Cor, ANP P L, 22 52 B4 G 3t o7 38 L (F =6.758 FlI

PR EARM AJFE2h ARFR2hAIARFE 240 7.043,3 P=0.000) , & 5 4 AR5 Cor . ANP /KPR T

[ty Cor ANP LA, 20 8 & W 03 A 7 250007, &5 R TRAL AR 8l S AR O B e s B 201 A8 %
B DR [ ] &5 Cor, ANP [LHSE, 22 S dF 53t Cor ANP RGBS AL, 22 R AT Gt 2 X (F =
£ X (F=7.549 F18.135, 35 P=0.000) ; QB 4l i % 8.146 F19.257,3 P=0.000) . W36,
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543 TRAEAS, AR DXBURI BT JE BT FH S A 1R I A3 AR DG 3 AR P I PR 88 S e A VAR
%6 WAHEEFRIEMNBRMIEFRILE (n=74, nmol/L, x +s)
Cor ANP
205 — —
AH AJ56h ARJF12h ARJF24h AT AJ56h ARJF12h AJG24h
XTHRZ]  108.45+21.73 268.43 £32.57Y 21759 +30.027% 168.42+27.517%% 036+0.11 0.78 £0217 0.65=0.16%% 0.53 +0.1872¥

BeAdl 112.86+20.75 207.14 £29.81Y 181.75 +21.467%

14853 £20.16"%% 039+0.12 0.72£0.18" 0570.14"% 0.46£0.13"27

T O5ARETH, P<0.05; @5 ARG 6 h A, P<0.05; @5 ARG 12 h L&, P<0.05.

2.6 WHEBEEANRFHFIENSE . Hey K LEE;

Wi 2H 5B R AT R JS 12 h. 24 h # NSE , Hey H
B, G HE W I 2200, 458 - OA [ B ]

JLHNSE (Hey FLB, 22 30 G it 2408 L (F =7.

2R WE G E X (F =6.758 #17.043, ¥ P =
0.000) , BX A ZH AR J& NSE | Hey 7KK T XF R4 ; B
ZH i NSE  Hey R L #a 3 L4, 2 R B G &

549 M (F=8.146F119.257,1 P=0.000) . W% 7.

F18.135, #) P =0.000) ; @ 41 /& & NSE  Hey M %5,

R7 WABRELRERIENSEHey KFELE (n=74, pg/l, x+s)
NSE Hey
4L o . X o . 5
AT ARJF12h RG24 h AH ARJF12h RG24 h
Xt B4 7.06 +0.85 30.72 + 3.16 25.13 +2.47 18.09 +2.74 96.48 +9.17 65.32+7.18
BRAH 7.13 £0.81 20.83 £2.75 12.86 +1.93 18.13 +2.57 81.03 +8.74 4721 +6.84

27 WHBEARRMILE

P LR AN R ROV R A R LA, 25 S g

2P N (x=1.121,P=0.290) . W.%S8.

*8 WMHEBEFARKEILER [n=74, #(%)]

A 41T, T, i} %] SBP . DBP \HR . MAP | & A 5 IfiL (5
BU A FH B 24 o5 B AIGTX BRAL, 0 T D R T S

JE B M F- ol BAT AR, B R A O L T R T 4k
FRIMLIA B 712 IR E L A LRI D SRR, R
FR P 515 DXl 28 BEL W BR 45 2 55 3 - 52 1 T

R LI B T A S5 A, T ARG v i e e A R

JRZGHE AR . VAS PO I PR R Al 835 2 1) 2
BT HZ— Al 8 ROl . &4 ik

20 51 BTN A i FEIR =i Sl
XHEZE 2(2.70)  2(2.70)  2(2.70)  0(0.00) 6(8.11)
G 4(541)  4(541)  0(0.00) 2(2.70)  10(13.51)
3 it

I 5 A R SR I PR RS G Y T R R 0 R
PEATEI Y T AR JUHIE A I IR A A R
ol PR P 22 T A R BRI B LA Bl Al
K F9 IOE P B, EL AT — 7 AR R b B R AR R RS
WEJi i, AT B BR R IR, %R A &
RS AT RO BRI o T o R S X
i 22 BEL 7 JE B M 2R T A 8 AR v L R R
SR B WA A B ROCR BEAT 7387, Rl PR % 2K iR

PRI 25 1 0 il P HAT A 9 (L

EN ST ST N S NS ENL I TP Y
FHAR > T30 B2 178 2 4 o i e A8 3 e S 1Y L 4
AR TSR B 515 DX R 2 BE i K G JE B

ZRE AT /D BRI 25 R o AR DF IS5 2R R

RO B AR TR A 5] X &
HiFER A JE B B A A T B R R R KR
A3 BT L5 DR AT B R JE 5 Ml S A SRy — b gk 426 7 A
{14 i L5 4 i 24, T 4 G I AL, oA A 3, 7E T
AR R P b AT 5 A JRR 24 ) AH BLVE A ) R P AR
FAAE o A WF T IR IE , JE 55 1 S 389 560 SR /6 I PT
5 T i 2 21 Hp A T T o R L SUE A O
A Ao A 0 9 1 2 K A A 2 2 Y vk R
i, T AT AR R 2F RS 5 I 2 2 b i BT 2 Az AR 2
GBI BE RIS LR AZ B A S nT g
JIVRE B BOER (18 530 , B Cor ZKF- T 157 5 ANP TEAIL
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