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Abstract : [ Objective ] To evaluate the effect of hydromorphone for postoperative analgesia on residual carbon dioxide during
recovery after laparoscopic colorectal surgery. [ Methods] A total of 100 patients performed with elective laparoscopic colorectal sur-
gery were randomly allocated into two groups according to different patient controlled intravenous analgesia (PCIA) formula: Group H
contained hydromorphone 8 mg and Group M contained morphine 40 mg. Total PCIA volume was 100 mL saline with loading volume 2
mL, background volume 2 mL/h, and lockout time was set on 15 min. Analgesia infusion pump was used in the two groups half an
hour before the end of surgery. Surgery time, pneumoperitoneum time, anesthesia time, extubation time, recovery time and retention
time in postanesthesia care unit (PACU) were recorded , respectively. PaCO,, the pain Visual Analogue Scale (VAS) score, Ramsay
sedation score, at 30 min (TO) after pneumoperitoneum, extubation time (T,), 30 min (T5), 1 h (Ty), 2h (T,), and 24 h (Ts) af-
ter extubation, the times of PCA compressions were recorded. Anesthesia complications during waking—up period such as postopera-
tive nausea and vomiting (PONV) , shoulder pain, hypersomnia, pruritus and satisfaction degree after surgery were also recorded.
[ Results] Compared with group H, PaCO, was higher at T, ~ Ty (P < 0.05) ; Recovery time, extubation time and the retention time
in PACU were longer after surgery (P < 0.05) ; The incidence of postoperative nausea and vomiting, shoulder pain were higher in

group M (P < 0.05). Compared with group M, VAS score at T, ~ Ts, and Ramsay sedation score T, ~ T, were decreased in group H
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(P <0.05). [Conclusion] Compared with morphine, hydromorphone can increase fewer residual carbon dioxide during recovery and

fewer side effects for the patients caused by that after laparoscopic colorectal surgery. Hydromorphone was a safer and more effective

analgesic for postoperative analgesia than morphine.
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Table 1 Demographics and characteristics of the patients

Operative types

Man/Woman Agelyears Weight (kg) Hight/cm ASA T/
Colon Rectum
Group H 32/18 564 +6.8 63.9 + 6.5 163.8 +7.3 30/20 28 22
Group M 34/16 552+72 65.1 +6.2 164.5 + 7.1 29721 25 25
2.2 $HFERES PaCO2ES LLE A H B PaCO, 1S i (b HZ F{H = 23.7346,

HZH T, ~ T, %] Ramsay 45 8 3F 4K T M 41 P =0.022; M4 F{H = 18.4823, P = 0.0365) , H:rh
(P<0.05),T ~ T:if VAS PEor FEAK , 22 5 A Ge it HZHT, ~ T B PaCOMR T M4, 7 A G &
FENX(P<005,%2). 5T HH, T, ~ T.Hf 2 X (P<0.05,%3),

R2 WLHEE Ramsay ¥4 VASIEHS LR

Table 2 Comparison of Ramsay score, VAS score at different time between two groups (score, n=50,x )

Time
Group T, T, Ts T, Ts
Ramsay score Group M 39+0.6 35+04 32+0.5 33+0.3 23+0.3
Group H 23+£04" 2.0+0.2" 22+0.3" 2.1£0.2" 22+04
VAS score Group M 45+0.6 43+04 3905 27+03 25+05
Group H 25+04" 22+0.3" 24+£0.3" 2605 26+0.2

Compared with group M, 1) P <0. 05

*£3 WMAZREARFERHEPaCO, LR

Table 3 Comparison of PaCO; at different time between two groups (kPa,n=50,x +5)

To T| Tz T3 T4 TS
Group H 6.32 +0.55 543 +0.49 6.02 = 0.56" 6.21 £ 0.57" 6.06 = 0.53" 541 +0.52
Group M 6.24 + 0.51 5.73 +0.52 6.94 + 0.60"” 7.12 £ 0.55"? 6.70 £ 0.51"% 5.47 +0.56

Compared with T, Intra—group, 1) P < 0. 05, Compared with group H, 2) P < 0.05

2.3 FREE.FAREHREXEIE R CUMEHER IR, ZRAFHITFE L (P<
W2 BB R, TR, AR IS B S I 3 25 S 0.05,%4),
Mo 5 HA R, M AL EER R , $5 5 i 1] 2 PA-
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Table 4 Comparison of surgery time, pneumoperitoneum time, anesthesia time, extubation time, recovery time and

retention time in PACU between two groups

(min, n=50, x £5)

Group Anesthesia Surgery Pneumoperitoneum Recovery Extubation Retention in PACU
Group H 158.6 + 18.3 130.2 + 19.6 120.5 £ 16.2 6.5+2.7 48+1.8 242 +£9.5
Group M 160.3 + 17.4 128.6 +20.8 118.7 £ 17.6 122 £2.5" 11.2 £ 1.5" 38.5+9.1"

1) Compared with group H, P < 0.05

24 REARREZEERILE
M AT AR5 JH T FBP , ol K, 08 R £

BTHY4, EZRARITHFEX(P<0.05), iEEE
B IR A A R G L (P> 0.05,485)
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Table 5 Comparison of anesthesia complications such as postoperative PONV, shoulder pain, hypersomnia and pruritus

between two groups [case(%) ]
Group Shoulder pain PONV Hypersomnia Pruritus
Group H 6(12%) 10(20% ) 5(10%) 7(14%)
Group M 14(28%)" 20(40%)" 13(26%)" 6(12%)

1) Compared with group H, P < 0.05
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