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Abstract

Objective: To analyze the clinical application value of ultrasound-assisted localization for neuraxial
anesthesia in elderly patients undergoing surgical procedures, and compare its clinical efficacy,
puncture-related indicators, complications and patient satisfaction with the traditional surface an-
atomical localization method, so as to provide a reference for the standardized clinical application
of neuraxial anesthesia in the elderly population. Methods: A prospective randomized controlled
trial was conducted. A total of 66 elderly patients who received surgery under neuraxial anesthesia
in our hospital from December 2024 to March 2026 were enrolled and divided into the ultrasound-
assisted group (Group A, 33 cases) and the traditional anatomical localization group (Group B, 33
cases) by random number table. In Group A, a low-frequency convex array probe was used for ul-
trasound scanning to locate and mark the vertebral interspace before combined spinal-epidural
anesthesia was performed. In Group B, puncture was completed relying on traditional surface ana-
tomical landmarks. The core puncture indicators including localization time, total puncture at-
tempts, successful puncture time, one-time success rate of puncture and success rate of the initial
puncture site were compared between the two groups. The incidence of anesthesia-related compli-
cations such as paresthesia, accidental dural puncture, postoperative headache, lumbago and limb
numbness was recorded. Patient satisfaction with anesthesia was evaluated by graded scoring and
compared between the two groups. Results: The localization time, total puncture attempts and suc-
cessful puncture time in Group A were significantly lower than those in Group B, with statistically
significant differences (P < 0.001). The one-time success rate of puncture and success rate of the
initial puncture site in Group A were markedly higher than those in Group B (P < 0.001). No signifi-
cant difference was found in the incidence of various puncture-related complications between the
two groups (P > 0.05). The overall patient satisfaction in Group A was superior to that in Group B,
and the difference was statistically significant (P = 0.019). Conclusion: For elderly surgical patients
complicated with spinal degenerative changes and unclear surface anatomical landmarks, ultra-
sound-assisted localization for neuraxial anesthesia realizes visualized and precise positioning. It
can effectively shorten the operation duration, reduce repeated puncture attempts and greatly im-
prove the puncture success rate, without increasing the risk of anesthesia-related complications.
Meanwhile, it alleviates patients’ discomfort and improves medical experience. With simple opera-
tion and high safety, this technique is worthy of wide clinical promotion in anesthesia for elderly
patients.
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PRI ) E B R 1]

UNART ST 28 4 R M N BRI 22 M ST IE M, OB RO IR HERE . TR, A HORAE
BRI N H 282, SOk o . Ph2e BT 2 MEAE Py PRI 0TI B 7P il B AL B AR D R
MEEISR Ot T WAL TB TR FRIRTIE I RS MERR . B . REBAMIE S OGBS R, TR R
B RIERRE, PRGSO BN IR, IR iR e B %42 2]

BUA B FCUESE, P 4 B B 02 25 B v 47 R AR P9 BRI 18— DR AR 3%, 9D 2 ORI 5 A
8] o 2R3 5 A T REVEBE N LA IR BT T B0, S GeiiaRbn EE A AR bL, i A i B 2 — U R ol
RBREN TR SRR BE LT, BRI S B SR, B R

RGN, B BOREE R B R N ME A7 S — 5T, EEERE A UL 51k
SRR, FHEA RGN, MEAERE. 53— J7m, AU ROAJY SSRGS 5] SR fE EE
MR EREZA S, MEREA R X5 R A TN A S E Aok, ATREREIE &
R G5 A0 2 AR [3] [4]. BESh, DU WL 2 R T BB ISR € A, Rt 21t
SR TARRA, M E S IRIEE IR . HTE N R R 2 RIR T R — R, fXEEL R
GEAMRE T A IR P 46 BRI e AT BN BE 2 (5]

AWEFC B AL R GRS S0 Mk 75 il B LA PN BRI R AE 24 S8 S SRR TR i L 28R
PP FAE SR R B A AR AR I ) B AR e A A 2 e e AR S W R o g T AR,
e PRER VAL S 4 4R B ARHE .« [FII ik — D ISR BORTE & I 2 MIERE IO « B A AR 3 o 2 4F
R R 22 etk 5t o).

2. ENERE
2.1. —REEER

PANFRAE: SCHEAEE N RN R B3, ASA<II K, e >60 %,

HeBrbrt: E42 50 NEE: [2FAREE . RTEGIHRR G R D) BebE 5w B AT
B RGP R0E | FIARIE « B0 SR A B I R s R I A I 50T A R/ B 1 A 0 S ) S
BRIHE S M7 W 7046 ) R GV A IR BTV T2 58 AR Ja A RN VPAG 1 B s R AT & 30 7™ BT D) R s
(1) 53 (Child-Pugh 434 C 2); AR FT & /™ 5 S ThAE B g (1) B 5 (FFBLENTIRIT)s AR & IO Th g ™ E R
T EF(NYHA 732 3 SbA L) ARETIEMEF AR LB, ARATEEHINL I RERG I8 5RO A &Lk
IR R R R B R

MRIEIN B HEBRARAE, 2024 4 12 H~2026 4 3 H W8] SLita Ml 8 BRIRE 903 1] 66 B 13E NAH 72,
HEE N RIS AR ol 0 o Rk 7 SR I e % . 66 BiliEid SPSS #u k2L e BE ML 7, BEHLRY B34 i
Ji EE L AECHE BT (FEPLEGR), e e T AN RTTE R, KIUEENLSRENL A 2 4. EAERBI4HA
)M e A2 (B ), R 33 . F6e 60~97 %, 170 & 55 43 ], 2023 . 24— BTRHELER
ERTEEMEP>0.05), Atk WE 1.
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Table 1. Comparison of general data between the two groups of patients [ X £, n (%)]

F 1. MEBRE—MMENLEE[X +5,n(%)]

— R A #H(n=33) B #(n=33) GitE p1E
(X £s, #) 71.000 + 7.280 69.180 + 7.380 t=1.008 0.314
BMI (kg/m?) 23.684 +3.613 24.1634 +3.689 t=0.534 0.596
5N (%)] £ =0.601 0.438
5B 20 (60.6%) 23 (69.7%)
S 13 (39.4%) 10 (30.3%)
B BRI L n (%)) 72 =0.878 0.645
TR 22 (66.7%) 20 (21.0%)
BRI 5(15.2%) 8 (6.5%)
AR [R) 25 2R 6 (18.2%) 5(5.5%)
ASA 5% [n (%)] 22 =0.262 0.609
%% 20 (60.6%) 22 (66.7%)
11 % 13 (39.4%) 11 (33.3%)
EIIEN (%)]
B PRI 4 (12.1%) 6 (18.2%) 2=0.118 0.731°
o 1M 17 (51.5%) 14 (42.4%) 2 =0.547 0.459
ek 097 8 (24.2%) 9 (27.3%) 2=0.079 0.778
e 14 B 2 1P i < el 7 (21.2%) 8 (24.2%) 2 =10.086 0.769
R AR E AL R [ (%)) Z=-1.074 0.284
T il % 54.5% 42.4%
fl AN 36.4% 48.5%
fil AN 9.1% 9.1%
TAWFEE N (%)] Z=-0.624 0.533
XHE 6.1% 18.2%
N 45.5% 27.3%
i 18.2% 9.1%
i 18.2% 15.2%
KK 12.1% 30.3%

TE: b, RITRESESNES; A0 KPR MR E ML B SCHRE )R A Mann-Whitney U FRATG S -

22. /&

A 25 A IR R IR L2 T 450 A S AR AR Y PN PR IS5 1 S P A B ME B AL R IF B . R AT

HEXS BH AT IE, 5 8 KR e 2 A F 1S

AHERR

BEARTEER SR GEEARATAES « N Z 5 G iiosE, &80 sy, BMJE 61 il (Non-Invasive
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Blood Pressure, NIBP). :0» H €| (Electrocardiogram, ECG)- ik 8 Ifil 1 71 F1 5 (peripheral oxygen saturation, SPO,).
THER U PRI AR G 240 o S VB S PE 251 BRI IR R A SH(10 m1/100mg) s A2 < [H(5 m1/0.1g); BT A
(1 ml/0.5mg); £HE _FARE (1 ml2mg); £ EIZ(2.5 ml/50mg).

HER A RRIE 28 R BRAE BT, BT A RSP I 0 (1 e B MBENL 2 He AFRAE: 3 4. fil
BEAE]),

2.2.1. A 4H(EBFEHEANLE)

SR MIENML, TSR T . A ARSI MR R Sk (2~5 MHz)o BRK KA 5B FATCE T
TR AR BIMEBOK T (B3R 1E), a8 BBk B m . i LRy, ks — 15k
19 L5 MERR, W 2 BA7 L5/ST, [m) Skl stk 2] L3/4 5% L2/3 (AR, PSR E KA, BEE
RN IE M = “=" AiE, FMUGARic 36T R R0 B0 v J5 SR FH 55 15 i N B J3EAT JEAGE B 45 JRR IV ()
WEREIC G 27 R AF), REREAMEAT 2 I ERAT, R VIl S B I o B i IS, WA R, 2%
TN RRZA GEZS ] >30s), BEHE EE-FEML, JRE BRI 2 FAR T K.

2.2.2. B 4H(FBHIEL4H)

SRR, OB MU I RS, fdis W BRI B e AU LR, B8 L3/4 MRIEIRIBRAE 28 il s (M e i
e SRJE ) R ks TR IR BR BB B0R, B By P . R0 B4 10 5 SR 55 1E s N B AT
JBERE IG5 ORIV (FH AR IR & 2 R ), AR AP BRI P i B s o 4L

2.3. MEIGHR

23.1. FEZE /R

PRI 27 0 RE DG AR A 27 ) s o7 I T () s 1 4 i MR 3 T U e 8 2 B &8 e D e A 5 R, Tl
T A 0 2 A 2L TR Sk JC LA R T O L A R AR S A RD ) s VR 2 R T (0 VR AT R BIA H AR
Btk DA JIEE T s, IR N 24400, G 75 R 2 SRV 1 S 45 2 o ) 7 A 2 R A Ty 6 (T 1 i 7
BT BN SE AR H B IR s s 2 0 B (T b 5 438 H R DR B UGHE N A 1K) 2 ) e S s 1) (B SR
JBR 25 FF U 1R T JOR 25 7 PRI AR ) o BEL 8 A 20 HSF T
2.3.2. RENEER

HER Y RREEF S I ROREE R : RIS M s RO B A iR E I, R Sk B,
AR

BFWHEE: BAEBEHREGONEFEANHR. AR, & R, EEHR.
2.4. Giitr ok

KH SPSS 26.0 A AT G110 Hr. TFEZEL: Kolmogorov-Smirnov 46 PEAG IEA M, fFA IE&AS
G LIE + b ZE(x + s)Fon, A ELECR MO BEAR t 0560, AR IES At &8 R DU A3 (7Y 4
%0 M (Pas, Prs)Row, BT RERTTRI LM 7 ) n (%)Fax, A HLEIIK A Mann-Whitney U
FRAELSS o THECFERL DA A (F 2 ) n (%)%, HIRIELBCR A 2 865, BRI /N, SR A& AR
IE 2 1565 Fisher FE#AR0. ArA IR AL, P<0.05 AERGGHIT#E L.
3. /R
3.1. FA4HBE TR XIEFRAIEER

PIALEE TR OARIR LU A R s . A AL RDE AL 8] 2 RS, 5 R il o I ) 22 2 A
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B 41(P $4<0.001); A 4LERFRMINH . BT R EIRE B mT B 4P < 0.001), Fosi 7= i
SERLAT R F SRR S R, W 2.

Table 2. Comparison of puncture-related indicators between the two groups of patients [n =33, n (%)]

2. FEREFREXIERMLERn =33, n (%)]

L0 A n=33) B #H(n=33) giit& P14
2F il 58 A7 B TE) (S) 35 (21, 61) 101 (92, 133.5) Z=-6.111 <0.001
IR TR LI 2R (%) 84.8% (28/33) 36.4% (12/33) 7+ =16.246 <0.001
AN BTN (%) 90.9% (30/33) 39.4% (13/33) 72 =19.286 <0.001
SEERIIREL(IR) 1(1,1) 2(2,2.5) 7 =-6.966 <0.001
2F il B DI ] () 175 (127, 261.5) 517 (366, 702.5) Z=-6.482 <0.001

VE: HHRRVOR AR R R(PD 46150 M (Pas, Prs) 7, A Mann-Whitney U #RTKS: +H5C7RH LGB 4 o) n (%)
For, TR 2R

3.2. MEBETRIEXHLIE

PIZH R RIS SO R A AR R, MR i RSN AN B A . R . Ko AR e Ji
PRBRA S A e R ZE R A RS2 (P > 0.05), W& 3.

Table 3. Comparison of puncture-related complications between the two groups of patients [n =33, n (%)]

%< 3. MEREFREXHLELRn =33, n(%)]

i A#Hm=33) B #H(n = 33) P P&

FHZE S I 2 (6.1%) 4(12.1%) 0.183 0.669°

TREEE SNEE R A 2 2 AT 0 (0.0%) 2 (6.1%) 0.516 0.473%
5 1 (3%) 3(9.1%) 0.266 0.606°

LY 0 (0.0%) 3(9.1%) 1.397 0.237°

PNE] LN N 1 (3%) 2 (6.1%) 0.000 1.000°

H: b ARHREIESHEIEN>40 H 1 <T <58 KMH).

33. BEBREHLR

P BB R RSN, Ad “JEEHET 28 fl, “WE” 56, L MALURIEY; B 4 “JE
WIWE” 20 1, CORE 9B, R 341, “HAEEAIEE” 1. KA Mann-Whitney U FRAIEL S,
3 2L R B A 22 A i 2R (U = 402.500, Z = —2.340, P =0.019), A H#E8AEmREST BAH, WE
4,

Table 4. Comparison of satisfaction between the two groups of patients (n = 33, mean rank)

4. FEBREREELR0 =33, HKFHE)

A #Hm=33) B 4 (n=33)
E| T 28 20
W 5 9
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— K 0 3
AN 0 0
JEH AR 0 1
R ME 37.8 29.2
VA —2.340
PE 0.019
E: A F YRR H Mann-Whitney U BRI 56 o
4. g

LESIFAR B SR AEEYLREER . AR ESA BRI A R A LA K
SRR, WA . BER . RO 08k BE S I 0 S 2 R LR, AR A A DA
TRESIRE T, AMEE PO PRI 25 0 B8 1 B BRI U1 B A SRR KBk o A G A 5 PR BRI 3 B4 S % I i
BSEL . BRI IR S A R AR bR ST B EAL, S ERE EE A E RE E . BRRAS AR E . A
TR BB RN R, FBURE R E S SCBRHERIBR AR X N C R R B, FRIE B YR @Rz .
R ZUFRNIAGEK RIS 8], 3R E R Bk 5ERARR, B FRMEFE. MR E
HNERE S ARG SR A5 A, ™ E AT DR 2 O R TR e B ORI T 3, TR R I % A
ARz ar. ik, FHR—FRHE. WAL ReRE s, AL B A R AR, RO
PR PRI A% AR i e PR IS5 1] A

AW TS B, R B o 2 7 S T L o R R R o TR B S e ] 24 B S e T A S A
H, HEREAREGIEE (P < 0.001); BAMBHERFRRIIER B GRS R E 5 0E
84.8%- 90.9%, i 3 i TAL G T 2 SL LI 36.4%- 39.4%, 528 ST (3] A [F) 2K A s PR 70 45 SR — 3.
LI RGN 5 R Meta 0T tHAESZ, 887 52 o0 AT 4 TR AL A B 9 RRIFR 2 A S HR b, 16 2 4E R fE B
HARFA BRI [7]. 2GR FHF IR, W FAERHRAE, O, a&EENENEEEE, |
A I S A T {8 MR A R — Y 7 TR BT 2R 3R T 30%~45%,  HF 5 Ul 2 7% TR 3 2 Yk B 5 MR AR B A RIS 8]
FEILJE IR, AW TR A 2~5 MHz ARSI FEAR Sk, 00 2 55 IR Al D) T T 37 B0 50 B 3l 75 L AR “
SAE” Je P SR AME ) “SESAE” , Gl A RN THEOHERIBR, PO HESE Losy Lau BHES
T B, [ B 0020 0 B ok 2R RS A s R K 55 T rp A A A T AR, SIS RT AT AR E A
R Sk I & 4 AR AR S e R 0 B A 22 (9] [10]. AR T itk B iz m B NIR IR Z 5. £
VSR PRI, A E AR HELL . TTRLARERIE SR, Wi E R 2 2R, BICEE
R XA 2 R PR 3 A X P [ 11

TEFERIET T, AT e, TR AN R A MR B . R Sk TG B JRE A JRR AR e
KRR ZE R TG 78 (P > 0.05), {H# R4 B4 % 300 9 & et & A4 By > T s il A%
GERFRFSEAEEE . HRAME P, KRS R AR S i g, &5 RE s
S R AN 2 B B R S5 R JE SR I A TN, RS SR AT PO R 45, 0] 5] SO e A IR B
Bl SR BB . BRI R AR AR R MR AR, B b AT B S R AE DG RORE R AR B . AR
WHFCALIR) 2 7 KRB BG4k, HRERAFOREARE RN AN AR SRR BUAR X P Fa . BRE#H
BIRERAFRAR AR, BT KRR RZ OO T, D500 75 4l B e AL 75 B AR
RS VE AR 2R I B R g THT R34
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B P M R R O A BRI AR 45 T R MO fR AR . ARTE A R AR B A R RO, S
B B T M B TR AL (2 = —2.340,P=0.019), 75 4 4 A i A AR
A, T ARG 10 G S EAEAE 3 1 — R 1 BRI R 2 SR B
L OHR A2 2, 2R FRIT R BRI . RO 4ERFANIE AR AR AR R I R, 2 W) Bt
ARG o 8 7 A B 5 AN, KRS 4 R o 5 2 RE RS o D R B, DR AR R KA TR TRk B
BT A B H RS 22K, ZEMERES RIS T 24 BEEFEMETT 5 NSO E K.

LB B 7 A B 5 S TE S A ME R A BRI PR S FH P TSR AE S 0 il A8, 2B EE
Jo e E G A BTV A R R R R T R AR T EE T B, T RE R ME R BN e A AR
{EARHF SR 55 IE R R IR B A HE AR S AT E0E, ol BON BRI B TR, T IE Rk ah
P4, TS o H AR AE ] B R s 0ty o B AR s 2 U0, AR5 B 56 A AR I R 8 AL 75 3K, 55 Chin 55[12]
HEFZ I 2 A P AR AL A SRS AR T o S0 A W s A R SEI R 75 5| 522 ) i R . B 2 IR,
A 78R FH R R A bR ic i B e A, BRI semr s, BIEmAERAE. % TRl Xk
& SRR IR SR TEAR, BE G A 5 S5 00 7 0 (08 SRR T 5 R B o AT JE (131 4, B SCERZ R
PRTZEMSE T B kBHREERTFR, K APNEZ REEFINRITFRIFEE, IF S 7 4 B e 67
EHYEE R, R TR E.

R FAAFAE— € JBR I AR T Oy ANFEAHTIEMEBEN LA B 78, FEARREAL 66 4, BR=%
HC KREAEE SCHE s U IR BLSE SR Fabr—— I RORE R AR 2R (48 SR R S A/ R A 2 il 56 ) % R
R IR B0 A RE T B AN A2 o 1, B ZH BRI AN R A SR AT T R AR F6 0 6.1% (2/33), 11 A 2H R 0% (0/33),
E P >005 HZRTFEARE, ZZEFWRATRERS I EBEEAN R ARG H BImRZES: FFE,
BERIAG R B EMEP =0.019), (B HZN & (rank-biserial correlation r ~ 0.29))& 1455, HAREEH
VTS VP AR 38 BRI 2= ) PE 10 53 R RE J 5] 5 A6 T 5 W 2 B Il A IS A AE T AE Bl 1%, TT Re R ik
Kl B HAE ARG Sl A H3kas, MBREZ VLS my . WEFRPREE T TR b g il O Ha br MR J5 56
WIHRAE SRR . RN B E R 1) Zh 3R AR50 (UL S B PE 4> VAS) BRI 5 A= 56 2 sl o
FERIARHEALE VT 7y, AR ARIG 3 ANH 6 NH I 1 S8V R R ThRe s S A i i & 555 1)
GEIR AT EEAAGBE DT, M DL ATV AT i AR 2 AR R KM RS R . 80T R Z . KFF
AL ATRETE. VRN R E BN B RIE(RCT) . MEIRRBRE S FRITE IR ob, FEDMN: © BEEF
FI4FE VAS SIS @ JWRIFREE T N7 58 B 10 2 i e B 32 WP 40 (3 b6 T B A7 AR TR ATIR o sl %
WIEME): @ AJE 1 1BV A SR AR AL BE VT o 28 A MEE PO BRI 75 4 B s A 3R L0 IE
SRR

g LR, B M A BRI T2 AR R B, ARSI (R B A5, B
P 1 U B R S R R Th B, A A TA) SRR R N, DA B R T . AR R
ARSI N A DGR A RS, HUE R BT E 5 E ARG W TR AT AR RRAR
EANIE « E I B A e T 55 DR 2 o) o s 2 A R, R PR A B R R R I R 47 R P AT M 5 )
Wik, HwPRHET 008 75 45 58 e o AR R A 72 34— 2B E .

5. &g

RS FRATHESUR . R AR SIS MR S TR R, 75 B SOHE R P R r]
SEIL AT RIS HEE AL, A R R E G D> O R RIESR T 5 R T 2 I Hdinig
AN LA g 0 2 A G RORE AR, R B TR T R R . AR, ST AR AR AR B R AR
WE T, iz A 22 A Ve (U8 PRI ) A B 3 32 AR I I A TR VTN o] REAFAE ey o 1B RTEZ A i
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FHRAAC S 52, mAE Ll RFEAS . BCE R TR AL R R S

=

A

BA

AW TE 0 il B R BE AL IR 7T, 28 SR BR LK 2 B Ja Ak 1 B2 e A BE 2% 4 S e E (IR B S0 5

2024ECO11 1) AT BB 3 K K 8 28 & i [F = 1
HEEmE

2024 R K ) X BHL S5 5T H (2024yc-cx£230037).
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fIRT7, SR, BT, S5 W B AL FIE Gk Rbs 2 e AL HER RIFELE T I AR 24 3 P I AR L 0]
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ZENE, Bporig, wial, 5. G0 ALHER PN o IR TE 2 AR Sk B 4 AHE B P AR I PR R FH L5 (J].
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