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Effect of nalbuphine 
on intrabiliary 
pressure in the early 
postoperative period 

The effect of nalbuphine on common bile duct (CBD) 
pressure was studied by' measurements through T-tubes 
on the first and second postoperative days after chole- 

cystectomy and choledoehotomy. N albuphine in a dose of 
025 mg.kg -~ was injected intramuscularly in 11 patients, 
and changes in biliary pressure, heart and respiratory 
rate, blood pressure, and arterial blood gases were 
recorded during the subsequent four hours. The patients 
were free of pain, had stable common bile duct pressures 
and did not have any statistically significant changes in 
their vital signs. These results are similar to our previous 
observations during perioperative intravenous injection 
of nalbuphine. It is suggested that nalbuphine does not 
significantly change, or even may relax, the sphincter of 
Oddi, and can therefore be recommended as a safe 
analgesic in the postoperative period after extrahepatic 
bitiary surgery. 
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Cholecystectomy produces severe postoperative 
pain I that necessitates the administration of potent 
analgesic drugs. Intramuscular injection of  nar- 
cotics is the most common practice for postopera- 
tive pain relief. 2 Although morphine, meperidine, 
fentanyl and other narcotics relieve the pain of 
biliary colic they all cause a consistent elevation of 
CBD pressures both in animals and in man. 2-4 
Moreover, there were published reports that these 
drugs can also produce biliary colic. 5'6 Recently it 
was shown that nalbuphine hydrochloride adminis- 
tered intravenously in anaesthetized patients during 
choleeystectomy, does not significantly change the 
intrabiliary pressure. 7,s The present study explores 
the use of nalbuphine for control of pain after 
cholecystectomy and choledochotomy and its effect 
on intrabiliary pressure. 

Methods 
All patients gave informed consent according to the 
institutional policy, and the study was approved by 
the Ethics Committee. 

The study was conducted in 11 otherwise healthy 
(ASA physical status I) patients (five men and six 
women) with an average age of 54.7 years (range 39 
to 73) and mean weight 68.4 kg (range 57 to 84). 
They were studied during the first and second 
postoperative days following cholecystectomy and 
insertion of a T-tube into the common bile duct 
when choledochotomy was performed. 9 All pa- 
tients were admitted with a diagnosis of cholelithia- 
sis, and referred for cholecystectomy and intraoper- 
ative cholangiography. In all cases an abnormal 
cholangiogram was an indication for common bile 
duct exploration. 

No drugs were administered for 12 hours before 
the operation. Premedication consisted of diazepam 
5-10 mg P.O. one hour before operation. Anaes- 
thesia was carried out with thiopentone, pancuron- 
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TABLE I Resulls, Day 1. Effects of IM Nalbuphine (mean - SD) 

Mean 
Time arterial 
after Respiratory blood 
injection CBD pressure Pulse rate rate pressure Pa02 PaC02 
(minutes) (cm H20) (beatslmin) (breathslmin) (mmHg)  (mmHg) (mmHg) pH 

0 13,2 ~ 3.1 92 • 21 26 - 7 97 --- 15 84 + 5.4 43 - 2.4 7.42 - 0.02 

15' 14.3 - 4,2 90 --- 17 26 -+ 6 95 -'- 16 83 - 5.6 43 -- 2.4 7.42 --- 0,01 

30' 13.4 • 2.1 84 --- 14 23 -+ 6 91 --- 13 84 - 7.3 42 • 2.2 7.42 --- 0.01 

45' 13.1 --- 2.2 84 - 11 21 + 5 91 "~ 12 87 • 6.7 41 --+ 2.3 7,40 + 0.02 

60' 14,3 • 3.6 84 - 12 22 • 6 90 ~ 14 86 --- 7.5 40 -+ 1.6 7.40 -+ 0.01 

90' 13.2 - 3.4 83 --. 10 22 -+ 6 91 --- 13 85 • 6.4 40 -+ 1,5 7.40 • 0.01 

120' 1 1 . 5 •  83---11 2 1 •  9 0 •  85 ~ 7.2 4 1 •  7.40-+0.02 

150' 12.5 + 3,3 84 - 10 21 -+ 5 90 • 11 84 - 5,6 41 + 2,4 7.41 -+ 0.01 

180' 12.3-+4.5 84-+11 23 -+7  92-+13 83--+6.4 41-+2.1 7.41-+0.01 

210' 1 2 . 1 + 3 , 5  85-+11 23 -+8  9 3 + 1 1  8 3 + 7 , 3  4 2 + 1 , 3  7.41---0.03 
240' 12.2 -+ 3,4 85 - 13 24 -+ 7 93 + 14 82 • 6,7 42 + 1,9 7.41 -+ 0.02 

ium, nitrous oxide-oxygen (7:3) and halothane. 
Succinylcholine was excluded to prevent its relax- 
ation effect on the sphincter of Oddi. lo 

At the end of the operation, the T-tube was 
brought out through the abdominal wall for drain- 
age of bile and was used for measuring CBD 
pressure, as described in a previous report, s Briefly, 
the method of intrabiliary pressure measurements 
was as follows: the distal end of the T-tube was 
perfused with 0.9 per cent saline solution by means 
of an infusion pump (Harvard, Model 933) at a rate 
of 1 ml/minute, lntraluminal pressure was trans- 
mitted through the saline-filled catheter and three- 
way stopcock and recorded in on a VR-6 Simultrace 
Recorder (Elecronics for Medicine, Inc.). The zero 
mark of the recorder was adjusted at the level of 
mid-axillary line, and maintained there for the 
entire set of measurements. After the CBD pressure 
had stabilized for 20 minutes (control values) the 
study commenced. 

Nalbuphine 0.25 mg.kg -L was injected intra- 
muscularly, and changes in intrabiliary pressure 
were recorded every five minutes in the first hour 
and every 15 minutes during the next three hours. 
Each patient was studied twice: first, eight hours 
after the end of the surgery and secondly, 24 hours 
later, when the patient was complaining of pain. 
ECG and pulse rate were recorded continuously 
(Mermen Medical Monitor), mean arterial blood 
pressure was measured every two minutes (Sentron 
automatic blood pressure monitor), and respiratory 
rate was measured visually. Arterial blood samples 
were withdrawn for blood gas analysis. All data 

were noted at the above-mentioned intervals. Side 
effects such as nausea or vomiting were noted 
according to the patients' complaints. Statistical 
analysis of the data was performed using ANOVA 
(Analysis of variance), and a p value <0.05 was 
regarded as significant. Values presented are ex- 
pressed as means -+ SD. 

Results 
The data for CBD pressure, mean arterial blood 
pressure, pulse and respiratory rates, and arterial 
blood gases are shown in Tables I and ILl. Nalbu- 
phine, injected intramuscularly, resulted in a 
clinically acceptable relief of pain in all surgical 
patients which lasted throughout the four hours of 
investigation. The drug caused a small but statist- 
ically insignificant fall in mean arterial pressure and 
heart rate. The respiratory rate also decreased, with 
simultaneous improvement in arterial blood gases 
values, but these changes were not significant. The 
common bile duct pressure slowly decreased from 
13.2 --- 3.1 to 12.3 - 3 .4cm H20 on the first 
postoperative day, and from 15.2 -+ 4.1 to 13.5 - 
3.6 cm H20 on the second postoperative day, but 
these changes were not statistically significant. 
After nalbuphine was given, all patients were 
sufficiently awake to converse intelligently, and 
were able to move themselves. None complained of 
nausea, vomiting or other side effects. 

Discussion 
The ideal analgesic drug for the management of 
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TABLE II Results. Day 2. Effects of IM Nalbuphine (mean -+ SD) 

435 

Mean 
Time arterial 
after Respiratory blood 
injection CBD pressure Pulse rate rate pressure 
(minutes) (cm 1 t 2 0 )  (beats/rain) (breaths/min) (mmHg) 

Pa0l PaCOz 
(mmHg) (mmHg) pH 

0 15.2 "- 4.1 93 --- 20 26 - 8 98 -+ 14 

15' 14.6 -+ 3.8 91 -+ 17 27 - 7 96 -+ 15 

30' 14,3 + 3.4 85 • 13 23 -+ 5 92 "- 12 
45' 13,6 -+ 2.6 85 -+ 13 21 -4- 5 91 -2_ 13 

60' 13.1 ~ 2.4 84 • 13 22 _ 6 91 • 12 
90' 13.8 - 3.3 82 • 11 20 -+ 5 90 -+ 10 

120' 13.4,--3.3 82-+ 12 21 _+7 90-+ I1 

150' 13,6 --- 3.4 83 • l l  22 --- 6 89 • 12 

180' 13.4 -+ 3.1 84 -+ 12 23 *- 4 89 -+ 12 

210' 13.5 • 3.4 84 - 12 23 -+ 5 90 -+ 11 

240' 13.5 -4- 3.6 85 • 12 24 --- 6 92 --- 12 

83 -+ 7.2 43 --. 1.3 7.41 +-. 0.02 

83 --- 6.8 43 -+ 1.5 7.42 - 0.01 

85 +-- 6.4 42 • 1.6 7.41 -+ 0.01 

84 --- 6.5 40 -+ 1.4 7.40 - 0.01 
84 +- 7.4 39 +- 2.3 7.40 --. 0.01 
86 -+ 6.5 39 - 2.7 7.41 -+ 0.01 
86 --- 5.4 40 -+ 1.9 7.41 -+ 0.01 
84 --- 6.6 40 _+ 1.6 7.41 - 0.02 
84 --+ 6.1 41 -+ 2.4 7.41 • 0.02 
84 + 8.3 41 --. 3.2 7.41 -4- 0.02 
83 --- 6.8 41 -+ 2.8 7.41 - 0.01 

postoperative pain in patients after extrahepatic 
biliary tract surgery should be free from side effects 
such as respiratory depression, nausea, vomiting, and 
psychomimetic effects, but also should not increase 
intrabiliary pressure. Pressure increases can lead to 
the clinical picture of biliary colic and may even 
lead to a further abdominal operation to determine 
its c a u s e .  2 ' 4 ' 6 - s  

Nalbuphine hydrochloride, a new narcotic 
agonist-antagonist has been demonstrated to be a 
safe and effective analgesic for postoperative pain 
relief, ~ t-  t s and a component of balanced anaesthe- 
sia which does not affect the common bile duct 
pressure. 8'9 The results of the present study show 
that nalbuphine gives satisfactory relief of post- 
operative pain in patients after cholecystectomy, 
without affecting the intrabiliary pressure. In fact, 
in some patients nalbuphine slightly decreased the 
common bile duct pressure, a phenomenon which 
was also observed in our previous report. 8 This 
decrease in common bile duct pressure was not 
statistically significant, but it may have been clini- 
cally beneficial to these specific postoperative 
patients. Although our sample size is small, never- 
theless we feel that a clinically significant change 
in CBD pressure would have been detected with a 
larger sample of patients. 

We recognize a possible criticism regarding the 
absence of a comparison with other commonly used 
narcotics, but since we know that these drugs cause 
spasm of the sphincter of Oddi, 2 we decided it was 
unethical to use them. 

Nalbuphine also appeared to have only minimal 

respiratory and cardiovascular effects, in the doses 
employed. These results suggest that the receptors 
responsible for analgesia may be different from 
those producing the excitatory effect on the sphinc- 
ter of Oddi. is 

In conclusion, our data support the hypothesis 
that the narcotic agonist-antagonist  nalbuphine 
may have advantages over existing narcotics for 
postoperative pain relief in patients after extra- 
hepatic biliary tract surgery since it provides 
adequate pain relief without affecting common bile 
pressure. 
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R6sum6 
Les effets du nalbuphine sur la pression des voie biliaires 

( CBD ) ont did ~tudids par des mesur es dt travers des tubes 
en Tle premier et secondjour post-opdratoire aprds une 
chol~cyctecfomie et chol~dochotomie. Le nalbuphine d 
des doses de 0.25 mg'kg -1 a ~t~ injectd par voie intra- 
musculaire chez 11 patients et les variations de la 

pression des voles biliaires, la fr~quence cardiaque et 
respiratoire, la pression artdrielle, la gazomdtrie, ont ~td 
enregistr~s pour quatre heures apr~s l'administration de 
nalbuphine. Les patients n'~taient pas souffrants, pr~- 
sentaient des pressions des voies biliaires stables et 

n'avaient pas de changement statistiquement significatifs 
de leurs signes vitau.t. Ces r~sultats sore similaires ~t nos 
donn~es pr~alables lors de l'injection intraveineuse de 
nalbuphine en p~riade p~ri-opdratoire. II est suggdrd que 

la nalbuphine ne change pas signifieativement et m~me 
peut reldcher le sphincter d'Oddi, et peut ainsi ~tre 
recommand~ comme un analg~sique sdcuritaire en 
p~riode post-opdratoire apr~s chirurgie biliaire extrah~- 

patique. 


