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Abstract

The efficacy of hydromorphone and sufentanil is compared in preemptive analgesia for brachial plexus
nerve block. Background: Brachial plexus block, as the core anesthesia modality for upper limb surgery,
often leads to insufficient postoperative analgesia due to the short block time of local anesthetic alone.
Advance analgesia blocks pain signaling through preoperative intervention and reduces central sensi-
tization. As commonly used opioid adjuvants, hydromorphone and sufentanil need to be systematically
evaluated for their pharmacodynamic properties, safety and applicable population differences. Objec-
tive: To compare the efficacy, safety and clinical applicability of the two drugs injected intravenously
or locally for brachial plexus block advanced analgesia, and to provide a basis for precise medication.
Methods: Literature search strategy (1) Search Chinese and English databases (PubMed, CNKI, Wanfang,
etc.,, 2016~2024) with keywords including “hydromorphone”, “sufentanil”, “brachial plexus block”, and
“advanced analgesia”. (2) Inclusion Criteria: Randomized Controlled Trials (RCTs) and clinical con-
trolled studies that directly compare the effects of the two drugs. (3) The final inclusion of 10 core lit-
erature papers covering paracoracoid/axillary blocks, fractures/joint surgeries, and geriatric/renal
insufficiency. Results: (1) Hydromorphone block was longer and the analgesic demand was lower;
sufentanil has a faster onset of action and early recovery from exercise; (2) topical administration is
better; (3) hydromorphone pays attention to exercise delay, and sufentanil is wary of respiratory de-
pression in the elderly; (4) dose reduction in the elderly, sufentanil is preferred for kidney damage.
Conclusion: 1. Hydromorphone (0.2~0.3 mg local injection) is preferred for complex pain procedures
(e.g., internal fixation of fractures) to achieve long-lasting analgesia and reduce postoperative needs; 2.
Sufentanil is preferred for joint surgery that requires early recovery, taking into account the rapid on-
set of action and the recovery of motor function; 3. Core strategy: local administration is prioritized,
and the elderly and those with renal insufficiency need to adjust the drug and dosage individually. This
conclusion is based on the integration of recent clinical studies to provide evidence-based guidance for
the precise practice of advanced analgesia of brachial plexus block.
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S HERR A BB R SN, e O TR, (R TSRS AL, (BAERS 6 K
JE5 LGN, 55 7. 8 (LA 55 I8 1 IR o 33X — G54 PR A FL R A B 24 i (20O M Y 525 £%),
EAE TR, SR RANE b B RS A 5] &5 RJEE T IRBIRNE AT, T d
S A R RE ], X o BT R SRR SE A T L3R K 3 7~10 %, 297975 HEf) 1000 £5[6].
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2.2. BAYEEHRINNFHE

S R e K S S £ 15 2 B AL, 30~60 BB, T BR A FEIIL) 2~3 /NI, 1 AR SR Ay 3~5
NI o AR 32 B I T A IR AL, AR 2 B R . BF S5 AJE R R, EIKESS R 4 1~3
IR, THERAEEEZ) 2.6 AN, T EOE I ARSI R & SR RJE .

SRR EAE NS 2257 JC R AR GE I OB Fr 28254 3 20 i M 22 R GE AR IR . 3l
FEWTFRY], HAMAEL LT AL 3248, Rl AR SO AL 3k b o 20 ki R e R i A
ER G FIEMERNE, SIHEIMERME RS LB 2 ks, P ERRNSNE e maE 7], &
SPRJE BARMRTE M, (HIEL S KSRGS & i, Wk R 25 )5 S 5 R X A, SRR R B 25 ik
FERM B, WA 1.

Table 1. Comparative pharmacological profiles of hydromorphone and sufentanil

1. SSHER ST KRB AT EE

R SN A e
52 B S HERT AR RFENRIE AHTHEY)
AERT IR ki) 5~8 1% g nfkf¥y 1000 %

e (TR 525 £7) W
EHSERIEES 8~19% 92~95%
FEC AT 3] (k) 15 44 1~3 434

A WS ] 30~60 434 5~15 73
TR 2~3 /it %) 2.5 /N
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2.3. IEFRFIBENFY X R

TEE WAL PR AT R, S HERR AN 0.2~1 mg, A TEFZFRJE 0.2~0.5 pg/kg FIHEH
WAL, THERERR, XMESCRARTENRALGRE N AELER. THESNMAREN, F/EBES 0.2 mg
SN T P BEL A R R T B T RIS R, SRR 4A 25048 R R 25 W R B

3. ImPREL R AL
3.1 #HEMEFEN SHERE

Bl 055 2024 SEHIRENL ORI IR AL T B BRI RN 60 BIFe & muh & 9T FAREE, 4
NBIRFEHAR 4). 4755 K e & B URE I 4L(SR A) Mg kil 2 & Pk & A HR 41). 45 R 5w,
HR ZH 85t BV 3 482 15 18] (20.2 + 2.5 h) . & KT SR 4H(16.8 £ 2.3 h) (P < 0.05); iz &} BH I #5420 8] (18.5 +
2.1 hvs 152 + 1.8 h)[FAIFE R FHEK (P < 0.05). {H =41 7E BE M3z 3h B &R 25 1) b 22 R e 4 it 7
(P >0.05).

FEAMEARE R A, TERRATRESER R0 A /7T, HR 45 R 41 SR 4AHLL:

1) B RFELPH T E<12 h iF B ) 2 H A 2 2 PR (P < 0.05), 7E>20 h B B i 35 3 /=5 (P < 0.05);

2) IBHNFFEHIAE<12 h I B B8 El FEIR(P < 0.05), 7E 12~24 h I B3t (P < 0.05).

X RE, SRR AN ZE K T BT R, R RN T K (R B R A Ee ], SRR A
A 5 B [4]

32. REHEBEKRSREHREE

AR 5 SR VA AT R ORI F BB bR . Bl ST R OR, HR AR5 ih 5 2 #h R %
(15.3%) 53T R 41(43.3%) 1 SR £H(26.7%) (P < 0.05). i Eg&Ent I ik AR HiEss, A
HEER PCIA 4118 VAS $FEAR G 4. 8. 12, 24 h BB EFH KT &2 KJE4L(P < 0.05).

TEBFRE T, XSO ERIFAR S B # KR 0 LR S os, 2000 Mk 25 25 25 B I
FEVEor B R TR 25 R JE41(P < 0.05), X nJ e B AR E I 1M 2494 FE AN BE K A FHIRF TV 06 k4, &
W R 2F 56 7R R 5 48 /NI Y ¥ PCA 4% e IR e 25 /b T 87 25 K JE 2H(12.4 + 3.2 vs 18.6 £ 4.1, P < 0.05),
B B 75 SR A [ 7]

33 MEEkESREHRE

EAERENE, MNP AL T R PR ACR  FIR, XS DRk =R B . Bl o fR4E
BT, AR K TS B M SRR, WRAR T ERERGERE” o X—URIELZ T A+
RENES: SRS A PR K4S 3h B RR A 8] B35 K THF R K e E 5 41(P < 0.05), HizzhIhag
524K B 8] I HE K 2~3 /NS

T TR EA G R DR BRI B (o TR PUBME S REE), X —FF s n] gesgm jE b fE . RN
LR R, SIAF KB AL B TEAR G 24 /NI T REVE 3h i R A5 & T A S HERH 20 (P < 0.05), #*
BR LR R B AR SRR T RIS B RE /18] LA 2.
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Table 2. Comparison of clinical effects of hydromorphone and sufentanil in brachial plexus block
= 2. SN S &7 25 KRB AR P AV R IR AT EE

A Fa R SN i 2 SR BAH P {H

TR BELYAT Fp 21 1] () 202+25 16.8+2.3 <0.05
12 5)) BHLRT R 21 18] (h) 185+2.1 15.2+1.8 <0.05
ARG HN R 2 (%) 15.3 26.7 <0.05
48 h P PCA 3% & 18 124+32 18.6+4.1 <0.05
TR I% AR FR B TR (h) 18.3+24 142+21 <0.05
B H R4 (0~10) 8.9+0.8 76+1.2 <0.05
RJG 24 h DiReisshvror 32+0.6 41+0.7 <0.05

4. FRIGHZRITNE: BIEHNSRMEHMEER
4.1. BRBKATRIEARERR

KR S AT BRI V4G 293848, JUHAEM S I RAE TR, Wl B R E NG . B 2R 0
ST, R M 28 FELY T 7 J S 87 25 8 0.2 ng/kg R S 35 47 A Z2 BELV A 2800 18], et 28 1 b
AR, H2evE RIF. (A7 EBEINE 0.3 pg/ke I, BF HI MAP. HR IR TR, #5 &
DN i B 1L PA) e R R R A o

Xt T A HERE, AT SR RO ST LE R TR KR S R R S ORI TR 90 ) b TR A B
Lo A H(RAEDIR-R ). B AL(F IR PR+ KR S 2 S HERE 0.2 mo) Al C H(FIRRIA + JEfBidgd &l
HER 0.2 mg). S5 R, B AL(EH KT IR ) A FEL T R AL 1) 3@ Bl BRI ()2 7 A 4,
U BELI RREEIN 6] L S B BRI R 18] AR5 A% ISR AR N (KT A ZH(P < 0.05) . IX 3R B JlE B
S R TR ST RE G SR B M Ao 22 B 20 R [9]

4.2. BERESHIE SHLH

FAEZEF T, C AR )T fabr L3R E T B (ke S 4L): Gk B o Rt
[H]BE456(8.2 £ 1.6 min vs 10.5 + 2.1 min), /B3 PHIHFFEEET A1 HK(14.8 £ 2.3 hvs 12.6 £ 2.1 h), RJ5 48 /M)
P % R B IR B TE /(7.3 £ 2.1 vs 10.2 + 2.8), il 22 iHf1 5 22 % B LU 451 11K (13.3% s 26.7%) (P < 0.05)
[9].

X — R AT REHL I LA -

1) JEEBph AR . S e B AR T 2 OB s Ak, A SRR AR

2) VIIRFERRRE . JRIR4A 2 G AE R G TR R s iR BE X, R 25 In M 2L 2R L

3) AR R 25 5 29 AT B S N SRR, A A S PR AR

4) WrEME AN HERE 5 R PR AN R (80 R S AR sl 5 A3 i BRI ) 7= AE P R R

4.3. FIBEESIGREN

S R JE A A R E R RO E . EA I 0.2 mg MG HEE I 30 ml FURR AT, HY
BT BRI ARG INA BN MRl G 1 mg S S A P IR-R K, B T A B
6], RS ENE B PG SR G IX R B IR PR R A T ARE T AR BRR Ji5 R 5 75 SR AU 77 &= -

1) HMFAR: HHEHE 0.2~0.3 mg S GRS &P IRFEH .

2) KIRRIZIFA: W% & 0.5 mg &, (A7 Z5iash M EK .

3) FRWITHAEBIA T A: @Y 0.1~0.2 mg Bk FEF IS KB T &,
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NS ARV B SR 245 o ™ B AN RSOBE o 8 M 2 BEL A v 2 5 A PR T R 245, 3% — XU e
HAEGRE. MU RN, &5 RJEEM 0.3 ng/kg I, 5 T REH DU 2 PR AM ] . 1Mo 2
P S5 SSCBELRS 7F B  P IR A XU AR N A, XA e 5 AR i

TESRAR LTI TH, R STRIBTFU R, 755 KB 4LH Ramsay SE1F /) 2 (K T A S HER41(0.5 £ 0.7
vs 0.6 = 0.6), FRMIEFITARJE AT HE AL SR FHEHEN . X Rl EBE P ROV, TREIA)E
TN FI D BEPR S [10] -

5.2. BIEF RR R

ML MR I BT 2R 2500 LA R RS, XSS AR, 8725 K JE Okt K AE#6h 8.6%,
FERIRFER A 11.4%, A BRI AEZIE 20.0%; 1S HERZHIN 2.9%0 B3 H IS Ok, SRR
SNLR A2 3R 2.9% (P < 0.05) i S5 AR FEABUESE, S HERH PCIA 20 (158 0o MR ik 5 A 26 1 AT 67
IR JR4H(P < 0.05) [11].

X—ZJ RS AT 6 I k SZARSERI ARG . EF5F R e XX a2 AR M /E I o, 8 51
REWERN. Ak, SRR =4 H3G A ELE I Ak 22 B2 X (CTZ), 2 B it 52
PERUF IR R Z —

5.3. BEIAFEKSHMEFYE

Bl eI E Y, S AR LR S B I (R R TR, “HEK T IS s B AR L, T e A T i
FEARERE” o BURAEZ T PRENESE, HALH TR TE:

1) S HER R IS SRR L L YE R 2R A 8

2) FEAAHIEIE P R, 3850 R AR PE S -

3) fMlisap T, BRI 7.

KErpeagtt, SEREHT 7R o RS MR A1) H3G Wl RESE AL M A B b, (EImPRH
FIEL (<1 mg) 72 s 28 BE Th R IR SRR IE . &7 55 A e I BRI TN 324, 2l hRER R, & & %
IR S .

6. FHREBEEHFNNAEE
6.1. EEBE

LAE B N R R TR VT . PRASVE SN AT T R R P 1 el i (P e R 2R B A0 ) R T R
LA R WA B BRI R [8], R I B AF FB K B A SR 25 () U B o, B R A8 ) ZE K 2
15%~20%, fHAS R J S RS-t AH B3 o

LA R NP B

1) ZRENF AR B TR OR S B MIE R R TR, K.

2) X BRI . I BRI E R N, A2 S HEN KA R G

3) AMRMUBMEIGSR: AN p B L ARRIE T REAR L, (E 25 1E 3.

EE ot 2R A T 2R 1L

1) FIE R BN 25%~30%)T & .
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2) 'BEIReVEAL . WVLEHERRZ < 30 ml/min &, 3G fd S0 R a8 D 50%71) 5 .
3) HERLTZGIAIRG : g ol 2 X s BEL I B ) S (B K A [1.2]
4) JnsEEl: A TP L AR SN R D REIRES -

6.2. FFBhEELR £ EE

JH ' ThREAS 4 BB 3 Ml B SR 259 F5 R i1 . SRR S5 87 25 K B fER s & L&, [ HAE
' DhREAS 4 BB 3 A AN [ (g A A

O REA 4

a) S MERH 3 B AT AEARIE,  ATFIhAE Child-Pugh C 2% 3 i ik 40 (d F Bk 2b 50%57) & .

b) &F2F K JE FIRE R AP, (B2 AT DAL NARINTEE /N, Child-Pugh C % i 2RI Rk A4 ] .

c) AT IFEM AR, MFAYIITEM, "HESFREEN.

(2) BIhaeA4:

a) AN =) H3G LB EHR, B IhRE AR TR B, WA M A R . LS FR 3
< 30 mi/min s )57 38 4k

b) #F45F KRR =T IENE, B IhREA R AN 22 4r, (HFF I E AR .

c) A TFLRIIE R ES, 5K T 2 e,

7. HERERE
7.1, IKEPRRZ AL

FT AW RS, S0 HERR 5 &7 25 8 75 A2 BH A 68 F B Hh 8L R DA e R 1L

1) KRR RFAR: WbsEsm e W e . FEF RS, SRS &2 Ik-R 77 ZRH
AT 0.2~0.3 mg), AIHEAE 18~20 h LA _E /R P [13] .

2) AT REAROMR TR WO AR AR UIE R SE, B UUEFRET S5 KB H A 77 (79 lk 0.2 ng/kg
BRI S ng), G B A B A K R

3) AT AR RTINS 25773, KSR BET 25 0K )8 B INE Ak 22 B 245 4)
L BRI T ER KR 24

4) FEER N

a) ZEEE: TR AN 25%~30%, 055 R SN 50 S RE NI ;

b) 'BEIhREAA: PRIEETZSF AR, G SN HEER A= & R

c) MIhaeA4s: AWMLY, YERIEPEE 75K e .

7.2. RFKHRFEE

REBE RSt T AN ERNESE, (EAFAE—S R R

1) K REEEG = BRI AZ R T ARG 48 /N ARIIEE, Sz st S KIREE (D2
1] AR A AR ) KPR Al o

2) SR TA L : X E T R (S 0.2 mg vs 0.5 mg) MR R AN R 5t .

3) {EFIBLHIBT TR PR Xk 2 i &1 J 1 P B B AR ML) (55 a3 3 JRR IR 243 140 733 AR LA ) WF 7 v A
RN

4) PR FARILECHE A 2 AR FARRBUMEBE T AR A7 B ) 1 e H 25 W) 3 50 18 R W
.
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1) FHER RGN : TFARUGERERIN, fEL9rERh 2 B SRR, A ARURR I (8] ) e g2 4
AR RN

2) ZHEABURTT R KRR AR S AR AR TTR 2. I mE T 48 2 25 P A 75 % [14]

3) MWL FENELGIWT T TR RN pl KBS, 3 SRR R (R I PR A S AN

RV
4) RN R Z): ST 2R L R 2 A5 (I CYP3A4. UGT2B7)fill @ MAIL 4 24577 &
7% 3.

Table 3. Drug recommendations for special patient groups
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CERE FP5F KB (k) Wb 25%~30% WA . N RITHAE
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B IhREA 4 F22 A eGFR 30~60 ml/min Ji & 25%, <30 4 S0 R RE. NEFERRR

JLEEH 2 e 0.1~0.15 mg JA &R S Ramsay 1¥75. FERZS

FoA G| A RE ik 0.2 pg/kg 2R 5 pg ZBE)ThREM S E I
7.3. %5

S HERR 5 5725 AR JEAE N P R R 2G5, 7R M BE AR AT R R S A LB . SR PVEIE
PER
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FEHEERTT R MR R, T A 22 BEL A (1868 T BRI E RS HE[16] . R MK, B RmTFAREFFE
o RN 3 T
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