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Comparison of perineural versus intravenous administration of
low-dose esketamine in elderly patients undergoing
total knee arthroplasty*
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Nanjing, Jiangsu 210000, China)

Abstract: Objective To compare the clinical efficacy of low-dose esketamine administered via the
perineural and intravenous routes in elderly patients undergoing total knee arthroplasty. Methods The clinical data
of 89 elderly patients who received total knee arthroplasty in our hospital from January 2020 to January 2025 were

retrospectively analyzed. All patients underwent subarachnoid block after successful popliteal artery-posterior knee
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capsular space block and tibial nerve block. Patients were divided into perineural administration group (n = 43) and
intravenous administration group (n = 46) according to different administration modes of intraoperative esketamine.
The onset time and duration of sensory block and the number of analgesic-pump presses within 48 h were recorded.
Inflammatory factors and stress indicators before operation and 24 hours after operation were compared between the
two groups. Visual Analogue Scale (VAS) was adopted to assess resting and exercise pain scores at 6, 12, 24 and
48 h postoperatively. The incidence of postoperative complications was recorded. Results The onset time of
sensory block and the number of effective presses of the analgesic pump within 48 hours in the perineural
administration group were lower than those in the intravenous administration group, while the duration of sensory
block was longer in the perineural administration group (P < 0.05). Postoperative levels of IL-8, IL-6 and TNF-a
were significantly lower in the perineural administration group compared with the intravenous administration group
(P < 0.05); postoperative IL-8, IL-6 and TNF-a concentrations were elevated relative to preoperative baseline values
in both groups (P < 0.05). Postoperative levels of ACTH, cortisol (Cor) and lactic acid in the perineural
administration group were lower than those in the intravenous administration group (P < 0.05), and postoperative
ACTH, cortisol and lactic acid levels were higher than preoperative levels in both groups (P < 0.05). Rest and
dynamic Visual Analogue Scale (VAS) scores at 6, 12, 24 and 48 h postoperatively were compared between the
perineural and intravenous administration groups, with the following results: (1) Statistically significant differences
were observed in rest and dynamic VAS scores across different time points (P < 0.05); (2) Statistically significant
intergroup differences were detected in both rest and dynamic VAS scores (P < 0.05), with lower VAS scores and
superior relative analgesic efficacy noted in the perineural administration group; (3) The changing trends of rest and
dynamic VAS scores differed significantly between the two groups (P < 0.05). The overall incidence of postoperative
complications was lower in the perineural administration group than in the intravenous administration group (P <
0.05). Conclusion For elderly patients undergoing total knee arthroplasty, perineural administration of low-dose
esketamine achieves a superior block effect, alleviates postoperative inflammatory stress response and relieves
postoperative pain effectively.

Keywords: total knee arthroplasty; esketamine; perineural administration; intravenous administration
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mass index, BMI) , =AM [] A i Il 12 A 5 [ RR e
22 Ui o 2= 43 4% ( American Society of Anesthesiologists
Physical Status Classification, ASA )RR AR, & xz /t

Ko, 2R gt E X (P>0.05), W1, &
W57 28 1= B 1= 2 48 B 2% 51 25 4L ME (20260604-026 ) .

x1 WA—REBLEER
5 . [y mﬁs/ BMU %ﬁalﬂm/ 7&4%5_101%/ ASA 52 151 (%)
(#F,xxs) (kg/m*, x +s) (min, x £ s) (mL, x+5s) 4% Mm%
T JE R 45 25 4 43 20/23 70.22 +8.54 23.41+3.36 118.86 + 14.38 173.93 +20.39 26 17
HRIk e 252 46 22/24 69.89 +7.71 23.26 +3.21 121.31 £ 16.24 175.75 +21.24 30 16
X/t 1H 0.015 0.192 0.215 0.751 0.412 0.215
PAH 0.901 0.849 0.830 0.454 0.681 0.643
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e LR ARAE . FIRERAER W) — 44 HoAT 548
DA bl A 5 ]S DXl B i 2205 6 1% JRR I I U 58 B, A
2 J5 PRl 45 25 4K 0.2 me/kg W ] AR 5 0.75% %
WR % P50 AT, B B 22 0.35% 2 35 mLL, 2% ) 5 4 75
Rk (6 ~ 13 MHz) 4K < 5¢ WA 2l Jik 5 108 J5 OG5 4
[8] B Cinfrapatellar pararterial capsular knee block,
iPACK ) FH 7 B i i 22 B - iPACK BHL i I % 2
B AR RN B kS T R
8], [l 4l I 1 5 i A 259 20 mL; B AT [F] — B A
In] J0C Ui 36 7 A R A 22, TR A 22 55 T AR 15 mL
REW, 2T SR WY . fikazy
A DI BH A B AR AR A A A R S A
Jil Bl 453 24 20 58 A AR TR 0 20 4 24 I AL A% ) 20 < 34
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[i) 255 28 A1 & o ok i 3 (] 45 5] 4 (0.2 merkg) 32w 540
R T, i B[] 92 1 #E 5 min N o
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0.5% % WK K K 12.5 mg, 7E 5 3 B 45 il 7€ 0.2 mL/s.
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WA F s bR 5 PR FAR . AR5 45— Bl & # ik A
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142 XERBET  SHFEARTTAARE 24 h fHUR

AR DK L, SR FH I IR A g TR RS 4 36 A 0 1 4
il 4 % -6 (Interleukin—6, 1L-6) . IL-8 . it 98 3K € K
¥ —a (tumor necrosis factor— o, TNF—a ) 7K F o 32 |
W AR AT AR R PR AT

143 m#tdEAE  JE AR FT AR R 24 hofh BCR
AN DK I SR FH TG I6R A 928 TR AT 4 6 A 0
iR J2 57 8 2% (adrenocorticotropic hormone, ACTH) , %
FH BT 928 V5 K ) K J53 185 ( Cortisol, Cor ) , 3 32 430
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O BE A I L R K- o 3R & 2 T A R st s
AEYFHCA RAE . SO TH I B R e R
SEHAL AR A PR A F]
144 RZEAEL 8o 0B 4
(visual analogue scale, VAS)BPEfE R R 5 6.12.24
J 48 b S5 FE Bl IR 1 DL L 5 23 10 73, 70 KR
R e 7 PR BRI B
145 FRFE B Sg SR I
%,
1.5 HitEHE

B HiE 4 MR FH SPSS 27.0 Ge i 4 o TEERERL
DARIHRC = b2 (x 2 9) R, LB e K S0 el & &2

I BT A 7 28 20 B 5 THECRORE LIS B HE R (%)
FOR, WEH KR . P<0.0S HERAGIHE L.

2 R

2.1 FHEBEFHRNERRRERELE

2 R Tl 20 2 45 e Bk 2 24 2 I v BH i R 2
I 18] S BH 9 45 52 5 8] B¢ 48 h PN AR 2 19 A 3K
BIRRB L, &k, 257 WA G2
(P <0.05) ; 22 J] il & 245 2 I v B 9 A2 200 i) ]
48 h PN BRI 2R 1A R R OO AR T Bk 4 25 41
JEBE EL 17 22 I 1] DU Tk an 25 4. Wk 2.

®2 WHRHYIRMEBREZEIMLR (xs)
20331 n SR BEL A AL [H] /min SR LA R 22 [ /min 48 h PR R (A 280 R R
P2 452540 43 8.78 + 1.29 579.95 + 61.58 4.51+0.75
HkeR 22 46 9.56 + 1.58 453.24 + 50.44 6.29 + 1.28
i 2.541 10.649 7.933
P{H 0.000 0.000 0.000

2.2 MAFARBERERFKFELE

i 22 JA) [l 4 295 45 Dk 45 29 4RI IL-8 L IL-6
FITNF-a KF LR, & K5, 2 R ¥ RS2 B
M (P>0.05), M8 E 45245k ARG
IL-8 . IL-6 Fll TNF-a 7K HL 8, 26 0 K 30, 22 S 39

Giit s L (P <0.05) ; M & il Bl 45 25 2R J5 1L-8 |
IL-6 Fll TNF- o 7K V- Y9415 T Bk 45 25 41 (P <0.05) o
[ — 2N, RATS ARG 1L-8 L 1L-6 Al TNF-a 7K H
B, RN K5, RS IL-8  1L-6 F1 TNF-a 7K F- 1
T AR (P<0.05), W#E3.

#3 MAFAEREERTFKTLLE (ngl,xxs)
1L-8 IL-6 TNF-o

4159 n - - - - —

PN NE NI NE A P NE
P S R 45 25 40 43 92.69 + 11.45 133.44 + 15.18" 16.14 +2.40 21.46 +3.03 3.06 £ 0.61 5.15+1.22°
ke 252 46 93.13+11.93 180.58 +20.25 1598 +2.21 26.56 + 4.28" 3.04 £0.55 7.66 + 1.47°
t{H 0.177 12.359 0.327 6.447 0.163 8.732
PiE 0.860 0.000 0.744 0.000 0.871 0.000

o PEARHTEEE, P <0.05,

2.3 WHAFABIENHIEIRLE

P25 JE [ 25 25 415 i Tk 25 25 40 R T ACTHL
Cor FLER /K FHL#E, &t K56, 2 R W LG %=
X (P>0.05). M JH S AGNE#HIKAHGHARG
ACTH ., Cor \FLER /K LA, &t K, 2 F A 5
TH22 B L (P <0.05) 5 fft 28 J&] [l 45 25 2 R J5 ACTH .
Cor . FLR /K- MK F i bk 45 25 41 (P <0.05) o [7] —
AW, RAT5 ARG ACTH | Cor \FLER K L4, 2L

Xt ¢ ¥ 8, R J5 ACTH . Cor , 7L 2 /K F 4 & T A #i
(P<0.05), WL.3%4.
2.4 WHEAREARERESEHE VASIES L
MBS AE S TG ARG 6.12.24
K48 h # BURES T VAS W4 [ &, ok H & & il i
WF B 7 225001, 455 : O [ ) A5 VAS 43 L
B, ESA G E X (F=362.881, P =0.000) ; @+
2 Ji) L 45 24 21 5 W Bk 4 25 A VAS PE ) A, 25 7
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®4 WAFAREMHERKFLE (xxs)

1 . ACTH/(pg/mL) Cor/(nmol/L.) FLAZ/(mmol/L)

Nl NG PN ENE AT NG
P S Rl 25 25 2 43 31.63 +4.70 36.05 + 5.25° 605.52 + 94.74 756.48 + 120.15 1.04 £0.30 1.25 £0.341
ke 2 46 31.21 £4.65 45.66 = 5.79° 607.48 +96.11 869.65 + 134.24° 1.05+0.32 1.46 +0.49"
1 0.424 8.184 0.097 4.180 0.152 2.333
PAH 0.673 0.000 0.923 0.000 0.880 0.000

o PRI, P <0.05,

B3t L (F=315.712, P =0.000) , 1 Z %4 VASTES b i, 2 R A5 % 5 L (F =
25 2H VAS VI 20 B AR, A X 4 R R B s @ 4 2.951,P=0.037). W35,

*5 WMAREAEESFHEVASIESFLE (4, rxs)

25 n ARJF6h RJF12h RG24 h AR5 48 h

U IS R i 43 0.83£0.11 1.12+£0.25 2.11£0.43 2.81+0.54

Ehlk sz 46 1.60 £ 0.28 1.82£0.36 3.09 +0.58 3.90 £0.71

25 WARBARERIESED VASIFES LR I S5 H KA 2540 VASTE D HL i, 2 R A 4

MR E LA SHIKA ARG 6.12.24 112 E X (F=417.614, P =0.000) , # 2 J& [l 4 25 4
T2 48 h G 3 VAS 4> b #k , RN EE M &% VAS WA B, A SR BUR BT ; @ P2 VAS 3T
D520, S5 R ORI S VASTE2r ik, 22 A i, 25 A 40w B X (F=1731,
A Gt L (F =504.547, P =0.000) ; Q42 P=0.000). W36,

%6 WAREAREEEREZVASIESLLE (4, xxs)

20 51 n ARJF6h ARfE12h RG24 h RJ5 48 h
M E A 250 43 1.33£0.25 1.65 £0.31 3.42 +0.45 3.19 £0.43
kR 2541 46 2.12+0.42 2.53+0.67 4.89 +0.68 441 £0.62
26 MWAHAARBHEAEFR Jok BE 9t 2 8 BT 7 2R 25 g Y SR AR

Bk gh 25 41 R 3 O Kk 5 sk A sk ERAE D e i B NMDA AZ RS BT, AT 5E ik B W7 Ak

2 PIE AR 4 BE IR RIE M AR A FEERGESL S HE SRS Z R, R E
30.4% (14/46) 5 #fi 22 Ji ] 25 25 4 W B 2 (9 D WK B0 L BELARVE D, 30 BB 9 ) 9% 5 5 0 i e g
1Bk S LIRS 1 BE 2 R R IE AR TR G U R B BT S 2y, 2 3 M T
MR NTO0%(3/43) . MARFS A SHMK ), 25 R 3/, JUHE Tt 52 58 7 55
BT RIE B RERNILER , RS, 250 MWEFRE. HARRNERSHEUWEAYE
Gt E (X7 =4.682, P =0.030) ; & I B4 2541 B Bk A 25 & & B IR e ik, 2 %o i B %
I RAE Bk AR T R Ik A 2541 . AR5 — 7 M 24 Wk B 5 I R 2R B L 4 2 T 4R 25
3 i PR TR X ph 2 21 40, 76 32 7 Jmy 3 BEL I 5 48
RO KA FH B ) ) ) B 34 B ek 2D 4 B 24 ) R

SR B AT R ZVEE 5 kUK BR3P RIS R R R BT, PR 4 24
IS SNE R, A B O R A R AN R AR AR A R OGO b % ] 22 e AT i
BURKHESFEMSHEAAERE SEBME PRI, AU LR S ARG E
DA, i BB YA 2 BEL s DUV T IR AT B, Rl 7 200, B R B /0N 3R] B S0 W) S TR 1Y B e 45 24 O
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1) 1 FH AR 0T 42 B 52 mi BN | BB AT 0 b ) 55
B0 51 K 10 R AE e W 3% 6, R T AR R R
SR TR AR5 23 4 S O MUK 9 R
5N I B AN 2 R v R N E R S
PR RS IE R R . ARG R BN, M
JE Pl 465 245 21 4% B[] s #2506 SIS R VAS 43
S T (A = T R S T I B
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SR T E I, HE W0 E NS e R, I
P06 9 A PR BRI ek 4 B T 9RO, DA TR I
% f e e L . AR TR IR 25, M R L 4G 2
AELL 25 4 76 R X 0 2 L BUIE 0 A 80 25 vk i,
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VIR HBLEHA] , BRI AR 5 48 h I TRDIRZS R A9 VAS
V43, 0/ # RO 25 W i 1, X S5 AR B 5 TP
25 2 J SN Ak B T SR VAR R R I AR I I 9 Y
T G i O R 79 N HEZ 2R N o [ T
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FOALE T DLR/IN 9 4 B 25 ) B B 50 BLAF SOBU L OF
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