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Abstract; Objective To explore the efficacy and safty of different administration routes of dexmedetomidine injection
in elderly patients undergoing total hip arthroplasty ( THA). Methods The elderly THA patients were randomly
divided into the intravenous group (1D group, ropivacaine injection nerve block, 0.5 pg + kg™' dexmedetomidine
injection administered by intravenous pump) and the perineural group (PD group, 0.5 pg * kg™ dexmedetomidine
injection combined with ropivacaine injection nerve block ). Compare the postoperative visual analog scale ( VAS)
scores , inflammatory factors, hemodynamic parameters, awakening time, incidence and duration of emergence agitation
(EA), mini — mental state examination ( MMSE) scores, riker sedation — agitation scale (RSAS) , oxidative stress and
immune function between the two groups and safty evaluation was conduated. Results A total of 102 cases were
included, 51 in the ID group and 51 in the PD group. At 48 hours after surgery, the resting VAS scores of ID group and
PD group were (1.85 +£0.73) and (1.52 +0.61) points, and the movement VAS scores were (3.61 £0.64) and
(3.27 £0.42) points, respectively. The rest/movement VAS scores of PD group were significantly lower than those of
ID group (all P <0.05). Immediately after surgery, C — reactive protein ( CRP) in ID group and PD group were
(6.80+1.03) and (6.13 £0.75) mg + L', interleukin — 1B (IL —1B) were (8.06 +0.87) and (6.07 +0.63)
pg » mL™", tumor necrosis factor —a (TNF — ) were (99.24 +12.03) and (81.10 £9.25) ng - mL™", interleukin
-8 (IL-8) were (8.03 £0.73) and (6.19 £0.68) pg - mL ™", interleukin -6 (IL —6) were (39.68 +7.25) and
(32.35 +6.86) pg - mL™'; 1 day after surgery, CRP in ID group and PD group were (6.07 +1.07) and
(5.37+0.81) mg - L', IL-1B were (6.71 +0.66) and (5.24 +0.65) pg - mL™', TNF - o were
(98.21 £11.00) and (77.48 +10.78) ng - mL~", IL -8 were (6.76 +0.57) and (5.29 +0.60) pg - mL ™",
IL -6 were (37.93 +8.65) and (30.34 £7.20) pg - mL™'; 3 day after surgery, CRP in ID group and PD group
were (5.53 £1.04) and (5.06 £0.64) mg - L', IL - 1B were (6.11 £0.73) and (4.30 £0.68) pg + mL™",
TNF — o were (83.97 £13.78) and (51.32 +9.69) ng - mL™', IL =8 were (6.26 +0.67) and (4.33 £0.52)
pg - mL™", IL -6 were (31.35 +7.06) and (28.24 +5.23) pg - mL™". The levels of CRP, IL - 1B, TNF - o,
IL -8 and IL -6 in PD group were statistically significantly lower than those in ID group immediately after operation,
1 day and 3 days after operation (all P <0.05). The recovery time of ID group and PD group was (28.93 +£3.00) and
(25.93 £2.91) min, respectively; the incidence of EA was 23.53% and 7. 84% , respectively; the duration of EA
was (2.32+0.38) and (1.82 +0.36) days, respectively. Immediately after surgery, superoxide dismu — tase (SOD)
in ID group and PD group were (136.47 +16.96) and (154.81 +15.38) U - mL~', malondialdehyde (MDA) were
(8.89+1.24) and (6.54 +1.13) nmol - mL "', CD4" were (29.28 +2.94)% and (32.62 +2.57)% , CD4*/
CD8 " were (1.34£0.39)% and (1.55 £0.37)% ; 1 day after surgery, SOD in ID group and PD group were
(149.82 +17.54) and (157.73 +16.52) U - mL~', MDA were (6.04 +£1.10) and (4.37 +1.02) nmol - mL ™',
CD4 " were (24.75+£1.71)% and (28.36 £2.31)% , CD4*/CD8* were (1.24 £0.31)% and (1.37 £0.33) % ;
3 day after surgery, SOD in ID group and PD group were (156.44 +19.73) and (164.39 +£19.15) U - mL~", MDA
were (5.27 £0.95) and (4.05 £0.68) nmol - mL "', CD4" were (27.35 +1.78)% and (31.16 £2.33)%,
CD4"/CD8 " were (1.22 £0.35)% and (1.43 £0.40)%. SOD.CD4" .CD4*/CD8 " in PD group were statistically
significantly higher than those in ID group (all P <0.05), MDA was statistically significantly lower than that in ID
group (P <0.05). Among the routes of administration, ID was a risk factor for EA during general anesthesia in THA
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in elderly patients (P <0.05). Among the administration doses, different administration doses did not increase the risk

of EA during general anesthesia in elderly patients with THA (P >0.05). Conclusion

Compared with intravenous

administration, peripheral dexmedetomidine injection can effectively reduce the incidence of EA, reduce inflammation

and oxidative stress, improve analgesia and immune function in elderly patients with THA, and the effect can be

achieved at a lower dose, which is recommended as the preferred anesthesia auxiliary scheme.

Key words: dexmedetomidine injection; total hip replacement surgery; administration route; awakening restlessness;

dose relationship
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Table 1  Comparison of general data between the two groups
(xxs)

Item ID (n=51) PD (n=51)
Sex ( male/female ) 25/26 27/24
Age (year) 67.56 £5.78 66.39 £5.45
Height (cm) 171.94 £7.53 172.55 £7.22
Weight (kg) 70.26 +7.05 69.33 +8. 14
BMI (kg‘m_z) 23.12£2. 11 22.76 £2.18
History of smoking(n, % ) 23(45.09) 26(50.98)
High blood lipids(n, % ) 27(52.94) 30(58.82)
History of alcohol consumption(n,% )  20(39.21) 18(35.29)
diabetes(n, % ) 19(37.55) 20(39.21)
hypertension(n, % ) 19(37.25) 19(37.25)
ASA classification (Class I/Class II) 23/28 25/26

(n, %) (45.09/54.90)  (49.01/50.98)
Operation time (min) 92.18 £11. 50 93.86 £11.03

BMI: Body mass index; ASA: American Society of Anesthesiologists; ID
Group ; Intravenous dexmedetomidine; PD Group: Perineural dexmedetomi-

dine.

R3 2HBHERUENTICFII L (x £5)

3 2HBEREEFKEMIELER

24 FEARA 1 d g CRPIL - 18, TNF - o,
IL -8 IL -6 /K VL #2, fEGE 112 b 22 R LGt
B (HP>0.05) ,PD HARERZ ARG 1 dF3d
) CRP IL - 18 .TNF - o \IL — 8 Fl IL - 6 /K F-34 3.3
KT ID (¥ P <0.05), 2 HEFEIRAKF-LEARTER
ZIRJG 1 d A3 d i e 3 5 e e SRR (3
P<0.05), %3,
4 2 ARFMRINNZRERKEILR

ID 2471 PD 2H45~Bf[E) 5 1Y) MAP HR HRA, 784¢8
e LRSS E (B P>0.05), L3k 4,

K2 24UBEARFINE L VAS FEA I HLER (43,5 £ 5)
Table 2 Comparison of VAS scores between the two groups at

different time points ( point, x +s)

Item Time ID (n=51) PD (n=51)
VAS score at rest 6 h after surgery 2.73 £0.70 2.55 +0.54
12 h after surgery 2.94 £0.71 2.76 +0.55
24 h after surgery 2.73 £0.74 2.56 +0.38

48 h after surgery 1.85+0.73* 1.52+0.61**
VAS score for movement 6 h after surgery 3.18 +0.59  3.15 +0.58
12 h after surgery 3.69 +0.53  3.50 +0.45
24 h after surgery 4.58 +0.71% 4.31 £0.76*
48 h after surgery 3.61 £0.64 3.27 £0.42*

VAS:; Visual analog scale; Compared with the ID group, “P < 0.05;

Compared with the other three times,*P <0. 05.

Table 3 Comparison of inflammatory factor levels between the two groups(x +s)

Item Time ID (n=51) PD (n=51)
CRP (mg- L") 1 d before surgery 4.49 £0.45 4.56 £0. 61
Immediately after the operation 6.80 +1.03* 6.13+0.75"
1 d after surgery 6.07 £1. 07" 5.37+£0.81"
3 d after surgery 5.53 £1.04* 5.06 £0. 64 *
IL-1B (pg - mL7") 1 d before surgery 2.66 £0. 56 2.63 £0.59
Immediately after the operation 8.06 0. 87" 6.07 £0.63 *
1 d after surgery 6.71 £0. 66" 5.24£0.65"
3 d after surgery 6. 11 £0.73* 4.30 £0. 68 *
TNF - o (ng - mL™") 1 d before surgery 42.38 +£9. 51 40.76 9. 30
Immediately after the operation 99.24 +12.03* 81.10+9.25*
1 d after surgery 98.21 +11.00* 77.48 £10.78 *
3 d after surgery 83.97 +13.78* 51.32+9.69
IL-8 (pg-mL™") 1 d before surgery 2.76 £0.55 2.66 £0. 63
Immediately after the operation 8.03 0. 73" 6.19 £0.68 *
1 d after surgery 6.76 £0. 57" 5.29+0.60"
3 d after surgery 6.26 0. 67" 4.33+0.52*
IL-6 (pg-mL™") 1 d before surgery 15. 88 +6. 03" 17.62 +7.56
Immediately after the operation 39.68 +7.25% 32.35+6.86 "
1 d after surgery 37.93 8. 65" 30.34+7.20 "
3 d after surgery 31.35 +7. 06" 28.24 +5.23*

CRP:C - reactive protein;IL - 18 Interleukin — 18 ; TNF — o ;: Tumor necrosis factor — o ; IL — 8 ; Interleukin — 8 ;IL - 6 ; Interleukin — 6 ; Compared with the ID

group, * P <0. 05 ;Compared with the 1d before surgery,*P <0. 05.
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Table 5 Comparison of recovery time, incidence and duration of
emergence agitation ( EA ), postoperative mini — mental state
examination ( MMSE ) score and riker sedation — agitation scale

(RSAS) score between the two groups (x £s)

N N N Ttem ID (n=51 PD (n =51
2 AUBFRAT 1 d 9 SOD FI MDA KF LR, it b Bl
%L%E‘i@%%i+M%%X(i@ P >0. 05) PD 2E7KE£EI]Z'J Recovery time (min) 28.93 £3.00 25.93 £2.91°*
. N Incidence of EA(n,% 12(23.52) 4(0.78) *
FAJE 1 d F13 d [ SOD 7K -3 25 5 F 1D 41 (3 , %) 078 .
P <0 05) MDA 7J(5‘Zj:/jﬁ%/ﬂ£3: D Qﬂ( i/gp <0 05) QE Duration of EA (d) 2.32 +0.38 1.82 £0. 36
<O X ’ ‘ A . = ’ _‘i - Postoperative MMSE scores (point) — 26.04 +1. 15 28.07 £1.29 "
PRI OIS 2 410 SOD K TEVEREITT ST TT g o (oo
MDA 7K -5 s Ja FEAIR (P <0.05) , 2 41 CD4™ | T, 4.52£0.73  3.99+0.73°
CD4*/CDS* TER 45 TR AR5 1 d.RJ5 3 d CD4™ T, 4.10 +0. 68 3.02+0.67*
CD4*/CD8* SRR AT B REIT (1 P <0.05), T 5915128 2.4750.96°
’fﬂ PD éﬂi&jﬁ%%ﬂ: ID zﬂ( iéj P <0. 05) ,JI_L],%% 6, Compared with the ID group, * P <0. 05.
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Table 4 Comparison of hemodynamic index levels between the two groups (x +s)
MAP (mmHg)
Group
T, T, T, T, T,
ID (n=51) 97.56 +10. 25 98.71 +11. 38 88.92 +8.21 80.58 +7.62 79.62 +7. 66
PD (n=51) 99. 87 +£10. 03 99.56 £11.12 89.31 +9.89 80.02 £6.03 80.09 +6. 10
HR (times * min ")
Group
Ty T, T, T, T,
ID (n=51) 78.13 £8.52 76.75 £8. 69 76.59 +£9.53 75.38 £6.25 74.93 +£5.32
PD (n=51) 76.62 £8.73 76.80 £9. 01 76.64 £9.77 76.54 £7.07 74.75 £6. 15

MAP :Mean arterial pressure; HR ; Heart rate. Ty : Upon admission; T, :10 minutes after nerve block; T, : At the start of surgery;T; :30 minutes after the start of

surgery; T, : And at the end of surgery.
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Table 6 Comparison of oxidative stress indexes and immune function indexes between the two groups (x )

Ttem Time ID (n=51) PD (n=51)
SOD (U -mL™") 1 d before surgery 165.92 +15.21 168.57 +16. 02
Immediately after the operation 136. 47 £16.96 154.81 £15.38*
1 d after surgery 149. 82 +17. 54 157.73 £16.52*
3 d after surgery 156. 44 £19.73 164.39 £19. 15 *
MDA (nmol - mL ~1) 1 d before surgery 3.85 +0.57 3.89 +0. 64
Immediately after the operation 8.80+1.24 6.54 +1.13"°
1 d after surgery 6.04 £1.10 4.37+1.02*
3 d after surgery 5.27 £0.95 4.05+0.68 "
CD4* (%) 1 d before surgery 38.44 +4.05 38.29 £3.59
Immediately after the operation 29.28 +£2.94 32.62+2.57"
1 d after surgery 24.75 £1.71 28.36 £2.31"
3 d after surgery 27.35+£1.78 31.16 £2.33 "
CD4*/CD8* (% ) 1 d before surgery 1.70 £0. 54 1.72 £0.52
Immediately after the operation 1.34 £0. 39 1.55+0.37"
1 d after surgery 1.24 £0.31 1.37£0.33 "
3 d after surgery 1.22 £0.35 1.43£0.40"

SOD ; Superoxide dismu — tase ; MDA ; Malondialdehyde ; Compared with the ID group, * P <0. 05.



324

v T R 25 PR gk R

A2 M3 2026 4F2 3 (AR 449 1)

7T BHRFEMAHFEN BEEHE THA £5 EA
FN0H) — 532K Logistic [5] )3 5#7

AHFFEIRTE A G 45 25 38 45 TN 45 245 57) 12 X 2 4 AR
& THA 2k EA [J52m, R ER, Bigitdh, 5
PD fHIL, ID J& &4 B H THA 2 )fk EA Bk N &
(P<0.05) ;252578 AR 25 25 7] AR 3 i 4%
B THA 25k EA [ (P >0.05) .
8 ZEMITM

AWFFERT AL E AR LR 48 h NI R
N R AEE OLEA T U)W R L35 0 Bl i 8 ARl He IR
WA O B RS S 22 A . PR A
AR R AZ G 5R 21. 57 % 1 17. 65% ,FEGL 2%
BTG E (P >0.05) o BHZH R R KA IR
T 2R B0 E O U S, O K | B KR PR A
AR R BBAR, EARIEIEZT5H, PD 40k
A 2 R ID 41(1.96% vs. 7.84% ,P <0.05)

i

THA 22 EFR P R —F TR, HA a0
HPERRE . A THREEENAEIRETFARE 4,
I R SR BRURRIR 7 15 o SR, 1 T4 % B 1 o
AEIZ TR AR , AT X T A TR RR 5 1 T 52 P A X 4 25
Ty FEF AR LT R A 7= A N R, R )2 7E 42 JRR I T
W B, T BB 3 25 3 S A, DT X B 42 2000 7 2
NS A W N =2 1 Pl 2 e U R ek s I
ZARJGREHE Lme O EE, EREE oM
R A0 PRI o e e A O SR I X % R R K
I AR I B SCEE R, A JLAE A 7 i PR R
PREATUE A N FIFAE I 250702, A B 7 AR 3
FEAR A LA HA #5 #577 B5 [R] Bt BEL 3y 5 AR & o — 332
KRB . 21T, #i 2 BE i H 3222 1 R0UR TR RR
PR PR R RO K HRLE 4 ~ 6 h HX A
[ K AP A RE B 2 FE 3 IR o IR T AR I B 28
SRR AVEAT R S R, MEMIS 280 42 1 45 354
WRE A R Jry 0 IR R 0 38 5 501 , A Bl T 34 i pt 25 B YT
XS RS ST RE IS Sl BFSY W], 45 4T
Wk G PR G X IR 22 495 LT T 5 ) B 8 R B 1
B DA% HCTE T R R RS LI Bl 2 R/ i 45
575 T B 3 AR T A 2 . AR
i, BAE THA S 18R 5 F5 BB B th BB 3 31
G, HURE R AL IS R %A TE RS R S T TR L
g XA S B e I M B H RN B
AT R IE YD TR CRUE G A T Ve D) RE A2

PHAE T E T A, AN S b B EE 0] RE M R
Ay 4t

2SR, A LRI RE A% tk 25 4 5 =) 30 PR
TR 245 9 1 o 222 BEL A 5 TR A AR i 2 AR v 9
N, AR I , I REAE A A5 A < BT B (1], $2 TR0 A%
BN E ARFE . seah, R bR
FAATFFEMKE , W] DA S 25 02 i R J 0 %, D/ 22 1
O, MO REIR A T IR AR AR S5 A D BE R R
BT ASHIFSE o, 1 25 BN 3 i 25 4 T R
A 1t SRS A FE ML S A 355t el e AR 0 A R, DA
T 4035 R 00 P e 8. TG 2 W L8 32 Bl i, PD
I VAS PEAMRZAR T ID 41, 3 3 B ol 22 J) il i
A EFERE HA B E BRSO . RYERNEAR G
PIRMKE AR EEF R, PD 4R MEHFKFH
FAAR AT fig 5 AR 0O A G, o ] 8 2 ok 41 i) 28 Pk
ML F 17 A R SE B . CD4™ 1 CD8 ™ J& T ik 1
MR A, 5 Rem UIAH G, PD HAEAR
J& CD4" [CD4 " /CD8 " /K-y 4ids = T ID 41, vl fig
BT b 22 J B A 56 B 0K E X S T RER — € 1Y
PRI PER A B T 0D R S5 &G FJf & 5E . SOD il
MDA JZPFAk 44k N7 3 19 2248 hr . PD 41 SOD /K
P8 MDA KB, U B B A BE ) B
A BT ARG A B R . 98 B ] CEA K
MMSE T3 (1) 80 AT e 5 47 56 46 DK 2 19 B i L BRU0R
P AR A OC, A B 1588 S Dbk & 3 U
INHITIRE .

25 L RTIR P SR LN FH A 55 FE K 8 54T 7 2
EEF MR BB HE 2K EA, DL 2F M. [H
B, AR AR AE— S R BR M, 15, A WF SR Y
Wik 255 28 (8 R A, JE S i) 588 4 I IR
P VA AN [R], FT RE S e i A 72 RIOCR 19 78 40 Je 9
HR AT o b 5 (0.5 pg - kg ™) BF
IC, TIE T AE B R AOC Rl &, Mboh, READE
FEEBOME T I B 2l (EA ) (EHES N BRI AR B AT
FAR A RAR S EA 4 JXURS: , A A HF 93 7 76 5 ) 32 JRR I
ot FiE—2L Rk,

S 3k

[ 1] FOWEN. A IFERRE X B M T B B H M3 )1
RALTIE A SEVE B R AFOLH R [T ], R B2 AR50 5 5
% ,2021,6(24) :103—105.

(2] FEEe R, . A SR FE R Xt i L S 48R 95 B 40
BREN ARG A BN 2w [T ], 30 R O 9 K 2 2 4 (B2 27
f%) ,2020,17(6) :82—85.

(3] skmef:, sk, W, 4 . /AT SRR E X AR B iRk
TEMATIEZRIBHARCR 1], BE2EfE 5,2020,33(15)



Chin J Clin Pharmacol

325

Vol. 42 No. 3 February 2026 ( Serial No. 449)

[4]

[5]

[6]

[7]

[9]

[10]

[11]

[12]

[13]

148—150.

XRAG 220, DR A . 0y R AT FOME TR IG5 A 56 TR M i
JFR X ST B D AR AR VR R0 N I TR A0 8 3 B R S A P A RN )
RERYSZM [ ] SR AR BE 4 ,2023 ,37(3) :238—242.
RAOLE, BB, X, 45 A7 A0S Tl b B e TR 4 B
FREEIR A B s DS s e (1] b [ SE 30 12 W 2, 2023, 27
(10) :1245—1249.

TANG W, HE D W, LIU Y L . Effect of dexmedetomidine in
children undergoing general anaesthesia with sevoflurane: A Meta —
analysis and systematic review[ J]. J Int Med Res, 2020, 48(6) :
300060520927530

FHi AR R W A . A SE TR E Bl B R 25X 4 B PR T
AREILITR RS MR G ABCER W [J]. R 2R R,
2023 ,51(11) :1174—1176.

PRah T . A IRFEIKAE S L e X 28 A8 1 A0 O I R 5
FARBEZMFEWLT]. hEZGYZE5 ¥, 2023,18(9):
39—43 47.

SRR WM, RSO, . BT IS S R
(2022 474i) [J]. BRI R 5T 2% ,2023,8(2) :77—83.
JEVLLA X e, 22K 3, 45 . MoCA il MMSE 7 247 [ % AN [A]
SR 2R IBCE BT AR5 DA 0 T R VAl b i R L E [T ]
1% FE#4,2016,56 (16) :57—59.

WL . A RAERE X B B FH WO B ARG IE =R AW
)], ik ZGe,2020,32(6) :121—122.

JEVLLA XS e, 22Kk e, 45 . MoCA il MMSE 7 247 [ 3% AN [l
SRR 7 X B BT ARG DA R VA P i v L ]
14 25,2016 ,56 (16) :57—59.

ZERABR, 2N B LG A SRAERE X AR T A TR E 2 S
JPR PR 15 TR ST R 50 7 348 o o N B e TR e s [ 0] b e,

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

2021,27(12) :2096—2100.
REICH M S, KLAHS K J, FERNANDEZ I, et al. Alleviation of
pain after femur and tibia shaft fractures using nothing stronger than
codeine and tramadol [ J/OL]. J Orthop Trauma,2020,34(2):
e56—e59. 2020 - 02 - 01 [ 2025 - 12 - 01 ] . htps://
pubmed. ncbi. nlm. nih. gov/31977830/.
MEMIS D, TURAN A, KARAMANLOGLU B, e al. Adding
dexmedetomidine to lidocaine for intravenous regional anesthesia
[J]. Anesth Analg,2004,98(3) .835—840.
RMEBE RN AL . A FEFTIRE N e A e 3 B 4l fB
RIGWEZ K AAE N2 [ ], b 58 47 4% 44 7, 2020, 40
(18) :3887—3890.
. A SRR E X AR R T TR R 4 B PRI O B R 5
MM ], A X PR, 2021 ,37 (1) :44—45.
KATHURIA S, GUPTA S, DHAWAN L Dexmedetomidine as an
adjuvant to ropivacaine in supraclavicular brachial plexus block[ J].
Saudi ] Anaesth ,2015,9(2) :148—154.
BB . A7 FEFTIRE AR 45 25 5 A2 G b 2 BELA X 4 B O
EHARERIREAZMD]. 28 S0 ZRIER R, 2021,
LIU Z, JIANG M, XU T, et al. Analgesic effect of ropivacaine
combined with dexmedetomidine on brachial plexus block[J]. BMC
anesthesiology, 2018 ,18(1) :107.
FBICH:, 4, W, 45 . A SEFEIKE K5 24 A1 Il Yo i 45 JIEL 28
VIR S0 4 B JRR I 95 B 300 I 0 3 7 2 g s iy sl [ ]
[ PR ,2022,28(04) .55—61.
SR, ERM L IRER S . SR IR T A RATRE X AR
HRFRBEURERGIELRET]. WIPPELS G RE,
2022,32(18) ;75—717.

(A4es. T Ui BHE 2025 -12 - 18)

A F A

A1 SRR T A A AR I % AL L I PR UE s B
e b O 1) 1) B2 255 38

5| B :TENGCHEN F et al. Dexmedetomidine attenuates postoperative delirium by activating Nrf2 to reduce oxidative
stress and blood — brain barrier disruption [ J/OL]. Brain Res Bull,2025,230.:111523 - 111523. 2025 - 08 - 24
[2026 —02 -01]. https://pubmed. ncbi. nlm. nih. gov/40858194/.

ARSI 2 I —F EOA R D RE R A D R AE R UL L™ ARG I ACAE o LK 5 B /e 2 5 vh A o 22 R SRR 2

HOROCHEVER, R SR B2 AHC . A7 BFERE & —F o2 B B AR ZAZ ARSI, AT e o 380 4% P -2 4
Jitl 2 #45&KF 2 (nuclear factor erythroid 2 — related factor 2, Nrf2 ) i 2 FARA JG1E 2 1 & A2 2 1208 B R T P
AR - A I A e B A A o



