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HE:. B WUERADHm LS ok B A THMAE SR BAR S RGBS A ¥241m (PCEA)
P RCR B AN, Tk RFWT R G N ERIUE A G IR S AR SN R T AT I IE AL I A R R AR S K
#HEEOB, AL A A DR EA Tk FTHPCEAZL (HM) AAF3F KB A A ¥ vk F B PCEAZL (S
W), HFAE306, HA: 2548 10 pg/mL+ F kT KB 1.25 mg/mL; S4: 4% KR 0.3 pg/mL+ Fok-F
B 1.25 mg/mL, #%5%: RAAETA6mL, EHFMNEF4ml/h, BIEFNFTAHKRS mL, HiH 30 min, LFKR
J& 4. 8. 12, 24 F7 48 h# B Fovi o Bt 09 AL AL T 5 (VAS) AT MUEZEShAP £ F#F A2 2 (7 R Bromage 4°
%), LFEAG 48 h W PCEA WA 23 B k3 (D1) A ERiERE (D2), FHEDI/D2, PaRdh4idmE ik &
J, REREASh AR RER R AW AAARANLE L, it BAmANE R, R HAKGE4, 8. 12, 24
F2 48 h 4 B Ao i VAS 3R 5B B4 S 284K (P < 0.05), HZLKJE 48 h A PCEA % D1, D2 Ae4hja A3 0 2
f&FSe (P<0.05), DI/D2FdimithEEREHTSHE (P<0.05), HAEZFRS4, 8, 12, 2448 h#h
A B Bromage 9 A A KJG 48 h A R B R K AR, ZFHRLEHFEL (P>0.05), &it AR
AAFhFE A TAMESEFRASEEBREAE, PCEAZEA, REREY, AARMRMKLTA AR
FAEFRFR, EHFBTELS,
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Efficacy of Hydromorphone combined with Ropivacaine for patient
controlled epidural analgesia after thoracoscopic-laparoscopic
radical esophagectomy
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Abstract: Objective To observe the efficacy and safety of Hydromorphone combined with Ropivacaine for
patient controlled epidural analgesia (PCEA) after thoracoscopic-laparoscopic radical esophagectomy. Methods 60
patients scheduled for thoracoscopic-laparoscopic radical esophagectomy were randomly divided into two groups,
Hydromorphone combined with Ropivacaine for PCEA group (group H, »=30) and Sulfentanyl combined with

Ropivacaine for PCEA group (group S, n=30). Surgery was performed under combined general anesthesia and
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epidural anesthesia, and PCEA was given after surgery with different analgesia pump formula: Hydromorphone
10 pg/mL + Ropivacaine 1.25 mg/mL for group H and 0.3 pg/mL Sulfentanyl + 1.25 mg/mL Ropivacaine for
group S. Dosage regimen: loading does was 6 mL, background infusion was 4 mL/h, bolus volume 5 mL, and
lockout interval 30 minutes. The VAS scores at rest, on coughing and modified Bromage degrees were recorded at 4,
8, 12, 24 and 48 h after surgery. The effective pressing times (D1), the actual pressing times (D2), the effective/
actual pressing times ratio (D1/D2) and patient satisfaction with analgesia were recorded within 48 h after surgery.
The side effects and the remedial analgesia situation were documented and used to calculate the analgesic remedy
frequency within 48 h after surgery. Results Compared with group S, the VAS scores at rest and on coughing at 4,
8, 12, 24 and 48 h after surgery in group H were significantly lower than those in group S (P <0.05); D1, D2 and
analgesic remedy frequency within 48 h after surgery in group H were significantly lower than those in group S
(P <0.05); D1/D2 and patient satisfaction with analgesia in group H were significantly higher than those in group S
(P <0.05). There was no significant difference between the two groups in the modified Bromage grade at 4, 8, 12, 24
and 48 h postoperatively and the incidence of adverse reactions within 48 h postoperatively (P > 0.05). Conclusion
Administration of Hydromorphone combined with Ropivacaine for PCEA after thoracoscopic-laparoscopic radical
esophagectomy provided definite analgesic efficacy and few side effects. Compared with Sulfentanyl combined with
Ropivacaine for PCEA, Hydromorphone combined with Ropivacaine for PCEA had better analgesic effect and
improved patient satisfaction.

Keywords: Hydromorphone; Ropivacaine; Sulfentanyl; postoperative patient controlled epidural analgesia;

combined thoracoscopic-laparoscopic radical esophagectomy
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Table 1 Comparison of general data between the two groups
215 a7 7‘@%@“ Hffmi/em AT /kg BM1I/(kg/m?) 7ASA PR i R TR R

i} 4 N | A B 1 I 7 S T
H41(n=30) 58.40+6.69 14 16 165.90+7.28  63.03+9.71  20.97+1.90 13 17 14 3 7 4
S#(n=30)  57.37+6.86 18 12 162.97+7.62  62.00+8.12  21.17+1.78 11 19 10 6 9 6
G 0.59° 1.07 1751 0.53° -0.42° 0.28 111 052 034 0.48
PE 0.557 0.301 0.084 0.596 0.676 0.598 0292 0.470 0559  0.488

Wk o

R MRIR BN 2855 AL R L2 . MRS 2R 7 1 A
BN RS, AR . SRS TR T 7 i
—1L0emWUIE, JFEAMES: TOIRT . AT
BiE g MR BE T AR ET 2R S S — 1.0
0.5, LOFIO5 em (YT N ERAESL, TiFE B RIARSL.
TR, IR, TR IER M —
5.0 emBYYIH, R BRI HIVESCERE , 2 i i
FLEEWATZ F B —K 4.0 em DI, U B &
EIRK B AR E 2B EIR LR B TR, &
DI, FRESERE MG &5 TESTE
MR B BT, PG aYIH, SCHIE Y]
H, ARE

1.3 BB %

A AR TARATNZ . A% 5w LA ) 3)
Pk 03 28 K Bk A FE (percutaneous
arterial oxygen saturation, Sp0,) . PP AR 4Lk 7
H . B XU FEEL (bispectral index, BIS) FIFCM &
WkHES . HERERe )T, T T, R BRA T B4 2 3 I 1]
S Ui B 4.0 em, I RN 1.5% ) 2 R K 3 ml,
HEBR AR T B A A AT RE 5 min J BRI 10 o
RIIBKIE R 0.05 mg/kg . HRITBKT 0.20 mg/kg . 2
IREE 0.60 mg/kg MEF 75 KL 0.5 pa/keg 174 B BRI
o T 4 S A B P 3 min JE A OBUR SR R,
Y UVEEMNTFEA S, framaEhbEs, W
A8~ 10ml/kg, B 12~ 15%/min, WIFH (1: E)
N2, HERFEAOR AR 3 T 7E 35 ~ 45 mmHg.
i J R A 1) A 5 B S8 A, RIS RO R Sy R
5~6 ml/kg, MK IE E (positive end—expiratory
pressure, PEEP) 5 cmH,0, 12 ~ 15 /min, 1: E
R 1~1: 20 RPFRMEAERFHIZY . ORE AN -
0.25% HWRR A 6 mL/h; @K : Fi 5 K JE 0.05 ~

0.10 pg/ (kg=min) FINHMI 5 ~7 mg/ (kg-h) FFEHR
FEIF [T I RS, AERE BISHAE 45 ~ 55. R
AR 1 TR FLEREIMAR T SR AR SR TE R, AR
P byt SRR O KO R AR . R e
30 min TFEHEMEA S me AT HERTEER , AREERT 10 min {55
PR A KIE, 44 TERRISHI A 53 mg, BilEAR
ER g INL AL
1.4 RIFHERE

AR Ee R BR R R A T A 0T H S R R L O
A, BN L . H 4 10 we/mL &N HE R+
1.25 mg/mL % WR £ [H, S 40 0.3 pe/mL &7 2% K JE +
1.25 mg/mL B WRF K, BR300 mL, 425 )5% .
gy K i 6 mL, ZEFEFE 4 ml/h, B R &K
5mL, i} 30 min, 2 WM L SEREILPE S (visual
analogue scale, VAS) >4 4y, WUSE N g B 1% 25 B
50 mg FEATANROEI , WS 30 minJ, A5 REMKET VAS
VEIrTh = 441, WIEHEHASE 5 me.
1.5 MBISHR

MELIFIESEARTT 4, 8, 12, 24 F148 h 1) A
MZBRKEST VASPEAY . 1 iz sl b 2 BH i R 2 4 9 (2K
K Bromage 732 ) . L3RR T 48 h N PCEA A &4% &
PEL (D1) MSEPR4E RE (D2), Jf3t5 D1/D2,
IESREEIR AN B0, TR AR, PPN B
R ICRARSG 48 h W ATBEH BLAYAS R R, e
WP PP R R L AR R . RO IR | Sk A
PR IO SR AL T ORET ] | RRPEEAT [A] | AR
SRR R L DK ORR IR SRR 25 1 T S5 R JE A
Fii 75 e A A PR AR A OGOk
1.6 EDERE

PIRFEEE R VASTESY : 00 F/R o, 1043 H
BRI o SR T HGZ 2y 22 B SR P el R 1Y
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Bromage 732K 1%:: 0 R Tis st B, 19N ANRE
BRI, 2908 AR T OCT, 39 AR e
PRSEHS , SHEFLRE R Ramsay SEEFTES . 143 oM
AN, 25y WEEGEBAEN ), 3457 g IE(H AR
WE FE A, 453 PR BB (H ] e, 5 43 SRy R RIS L
NGy, 6 43 R RREEARAS , S L6 3 L B .
BRI AR A AR R B ORI R 3 AR
Silo W = CIERIRE + B 150 S 615
100%. WFIAM ] AL < 8 Y /min. SpO, < 90% .
G 1L R 5 S M W 45 TR < 90 mmHg B 458 5 Al (i [ A%
20%.,
1.7 SitEHE

TEJH SPSS 21.0 Ge it 3 A3 i il . AR IES oA
MR PORILAR A (M) . DUSMi%L (P, P,y) #
/N, 4T Mann-Whitney UK %55 1F25 504 132 95 8
DABIEL + b2 (vxs) TR, 17 R0, SFRGR

KBRS . RO LB R (%) Fow,
1T XK B0 BY Fisher K5 HAMERAGE . P<0.05 W ERAH
Git#E X

2 H#R

21 MABREFAMREFRILE
P BB E RIS ] . BRI (] . AR EF 5 RE
By RJe B IR R B AE L, ZRITsIFE
X (P>0.05), W2,
2.2 WABEALREESRVASIES L
HAARJG4, 8. 12, 24 F148 hiff BFIZIKIT VAS
TERHMETSUl, WA, ZRMARIT#EX
(P<0.05), W3,
2.3 MWHEBREANERIESM R Bromage 5%k tb &
PR EARIG4, 8, 12, 24148 h it K Bromage
SIREEL, ZEFRHTGEE L (P>0.05), W34,

®2 MABREFAMREERLLR
Table 2 Comparison of surgery and anesthesia situation between the two groups

20 5 FAREF ] /min JPREREHS ] /min FPOSKIE M /ng  FisF KJE A /mg BRI S H/mg

HZH (n=30) 339.30+18.77 382.83+£17.35 31.87+4.82 1.39+0.14 90.00(90.00,105.00)

SZH(n =30) 338.17+17.59 381.67+16.28 31.37+£3.94 1.39+0.12 90.00(90.00,105.00)

t/UAH 0.28 0.31 0.44 -0.10 441.50"

P1H 0.779 0.755 0.662 0.921 0.884
T UfE

*3 MABREARGAEREZVASIES LR
Table 3 Comparison of VAS scores at different time points after operation between the two groups

[ﬁj\’ M(PZS’P75) ]

[score,M(P,,P.,)]

215 RJG4h RJ58h ARG 12h RJ5 24 h R 48 h

=)
H4l(n=30) 1.00(1.00,2.00) 2.00(2.00,2.00) 2.00(2.00,3.00) 3.00(2.00,3.00) 2.50(2.00,3.00)
S (n=30) 2.00(1.00,2.00) 3.00(2.00,3.00) 3.00(2.00,3.00) 3.00(3.00,3.00) 3.00(3.00,3.00)
UfH 310.00 267.50 300.00 315.00 285.00
P 0.021 0.002 0.010 0.008 0.002

A Gh)
H#(n=30) 2.00(2.00,3.00) 3.00(3.00,3.00) 3.00(3.00,3.25) 3.00(2.75,3.00) 3.00(2.00,3.00)
S#H(n=30) 3.00(2.00,3.00) 3.00(3.00,4.00) 4.00(3.00,4.00) 3.00(3.00,4.00) 3.00(3.00,4.00)
UfE 266.00 296.00 270.50 326.00 289.00
PAH 0.002 0.004 0.003 0.028 0.009
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R4 WMAERERBARRESKRE Bromage 22kt  Fi
Table 4 Comparison of improved Bromage classification after operation between the two groups n

ARJF4h ARJ58h ARJF12h ARJ5 24 h AR5 48 h
0% 1% 2% 3% 0% 1% 2% 3% 0% 1% 2% 3% 0% 1% 2% 3% 0% 1% 2% 3%
H#(r=30) 25 5 o0 O 3 0 0 o0 3 O O 0 3 0 0 0 30 0 0 0

ik

S#(n=30) 23 7 0 0 30 0 0 0 30 0 0 0 30 0 0 0 30 0 0 0

z{i -0.64 0.00 0.00 0.00 0.00
Pl 0.522 1.000 1.000 1.000 1.000
2.4 WAEHZ ARG A48 hH) PCEAMXIEHRELE 25 WHABERFIShNARRRNEEERILE
H 21 AR Ji5 48 h P PCEA (1 D1, D2 FHEE R #h K% PR ZEL B P4 AR S e Lo AR 4 ) 25 7

B SAt, ZRA%1T ¥R X (P<0.05), DI/D2 KA. P EBRE ARG 48 h PIRFE . RO | SkgFl
MR EEHERSAHE, ZRARIT¥EX fRIL R A AR 8, 255G =24 L (P> 0.05).
(P<0.05), WLF#E5, e,

*5 WMABREARGA8 h K PCEAEEIEIRILE
Table 5 Comparison of related indexes of PECA within 48 h after surgery between the two groups

4157 IR AR (%) R (%) DI/ D2/ D1/D2
H41(n=30) 5(16.67) 25(83.33) 6.30+2.85 6.47+3.18 1.00(1.00,1.00)
S41(n =30) 12(40.00) 17(56.67) 9.4024.21 10.034.97 1.00(0.89,1.00)
XU 4.02" 5.08" -3.34? -3.312 344.00
PIH 0.045 0.024 0.002 0.002 0.044

1) ) 32) 09 tff33) 0 U

*6 WMABEARGShARRRNLZERBRILE 4]

Table 6 Comparison of adverse reactions within 48 h after surgery between the two groups n

41541 LR SRS DS IR
H41(n=30) 3 2 2 2

S41(n=30) 5 1 3 4

XHE 0.14 0.00 0.00 0.19

PAH 0.704 1.000 1.000 0.667

3 Tt TR, BURAR [A S ) R 28 24 W TR A R

‘ ‘ e 7, TERCR RO IR, A o 2 B
SESEFITF AR, BE GG B R HRFFEO G, BRI K A G 25 K JE B I AN R

ARSATGI D D SAERBAERIEIG g gy R Roee 224 bERs. Ak
sy MABIRA GRS AR IR NP IRRRS g i  y, FERSVA PR RDERY 10 475, B0
BARFPE R M EZ M REFAARSEEORAL o g S T ey 8 ~ 1047, EEACH . A BT
AR TRERGRBRE, TS BFEXEITIE 5 0 sEARERSE | 4725 K8 5 S S MEER f R
RO AR, MBI A AR o100 0 302 LIUSFIRR I, FRTAREH
JEHH IR, RWBI R B SR AT SRR BBSMIURT, 0.06% 5 Ko P10 pefm.
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2 P 5 A S A BRI SR o AN S
10 pg/mL+% R4 A 1.25 mg/mlL fiff 5 4ME R 5 67 25 K
J2 0.3 pe/mL+% R A 1.25 me/mL B 5 AR 3547 %
Ll , WSRO s e T R AR TR AR (R I R AR
Flge e, 2% FE 3 MR s A BB IR IG R F AR
P K SIER, R TR A DR R, RE
FHESECN . FeE 4 mh, HEREEXS L,
BT 30 min, Z5HEBL, FENGMERRE G2 R D A A
HMEF N T M s Bk A BB ARTA AR S, T LIRE
I ARG B B AIZIEF VASTESr . D1, D2 FI4ES R
AROR, SR RUR R, R SRR T,
SN R A A 2 R PR R RS A MR SR P T4 2R R e
AP R AR IS/ MEDR . 31X AT B -5 2 M A
HMEFEAE 22 5MIGEAS . A HR I PG A dun]
RE S RGP AR G, EF SR RJE R R IRA Y
BT R 22y, RO MER 1 6001, 1T R
SEEEKVETEZ Y, R R SMERY 1045, BT
g A2 7 2 R DRI IS4/ MBS A FH B R R

ARG RN, ARG 4 hi HALRT S 4535045 5 F1 7
151 3 B Bromage 73R 19, HASHHR] S 44 0
g, MAE, ZRESEITEEN, £ RH
0.125% % Wk~ U AE AR I, I AR S5 R BT 1Y
BEIPHA, XS E AT A R —

ARG, HALUR S 2153904 2 F1 4 49 B 5 H B
iR, HEBRAS ISR G, A TN A 3515
DAAIE, B, WEEANA T RRZG IS Y A9 7
M7, REs e s & A . PABEHARK
A R A ) S E O A, WAL E AR
48 h NIESE . LUK | SRRV R SN R RV K
ARIE, ZRHIGEIFEL . TR EHE R
BRI A BB ARTA ARG LR B R, R
ARJG PRI -

gr b pr ik, A M MHEE 10 pg/mL+ & IR K K
1.25 mg/mL A B4 MR T WG Js Bl & £ 1B A v
ARIg, BURICRMYI, NRRN, BURACRILTEF
FF KRB 0.3 pg/ml 52 4 B IR F A 1.25 mg/mlL B 41
i, HAEEWEET S, AR TRIRERSE, H5
FEIGRAE W
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