
KetamineInfusionforPostoperativeAnalgesia
A ProspectiveCohortStudyinAsthmatics*.

S M Jahangir*, F Islam**, SN Samad Chowdhury***, L Aziz****,MA Ghani*****

Bangladesh Med. Res. Counc. Bull. 1993, 19(1): 21 -27
Summary:

Ketamine, most often used as an anaesthetic agent can provide adequate post
operative analgesia when delivered in the form of infusion, replacing narcotics, wt'tich can
cause bronchospasm in susceptible individuals. This cohort study was undertaken to assess
the feasibility of providing complete post operative analgesia in asthmatics with ketamine
delivered in sub-anaesthetic doses (6.10-6.41 ugm./kg. "/min"). Diazepam (0.97-1.02 ugm.1
kg:' I min") was delivered from the same infusion to eliminate the unwanted effects of
ketamine.

Ketamine induced little alteration in blood pressure while tachycardia was significant
(P< 0.05). Respiratory functions observed, were favourable for asthmatics. Diazepam helped
in reducing ketamine induced side effects, but after infusion over long periods tendency of
cumulation was observed. Complications encountered were minimum with more than 93%
patient acceptability for this method of analgesia.

Introduction :

Intramuscular narcotic still remains the most preferred method for postoperative
analgesia. Unfortunately almost all narcotics have the potentiality to release histamine in
susceptible individuals causing bronchospasm'. Intermittent parenteral ketamine injection
in subanaesthetic doses produces effective analgesia for limited duration2-4.Some
researchers succeeded in providing sustained analgesia with ketamine from continuous
infusion5.6.Increase in pulmonary compliance and decrease in airway resistance, after
ketamine, have been reported7.8.

Ketamine has the inherent tendency to produce cardiovascular stimulation and
more importantly, propensity to produce vivid dreams and hallucination. To overcome
these, among others, midazolam has been preferred9.Unfortunately high cost limits its wide
spread use.
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This cohort study was taken up to assess the feasibility of ketamine as a
postoperative analgesic in asthmatics. Our intention was also to evaluate the
effectiveness of diazepam delivered from the same infusion, to overcome the untoward
effects of ketamine.

Materials and Methods :

With ethical clearance from Bangladesh Medical Research Council (BMRC) and
after having informed consent, 30 consecutive asthmatics presenting for elective
laparotomy under balanced general anaesthesia were included in the study. All had
ronchi before induction and apart from this, no other sign of spasm was present. Their
age ranged from 19 to 46 years and belonged to the American Society of
Anesthesiology (ASA) category 2 and 3. ~atients having any contraindication to
ketamine or those having steroids or medications other than for asthma, were excluded.

Patients were briefed about their forthcoming procedures and were made
acquainted with the Visual Linear Aanalogue (VLA) scale for interpretation of postoperative
pain. All medications, if any, for asthma, were withheld since the previous evening,
substituting only with 10mgs.of diazepam orally for overnight sedation. These patients were
anaesthetised as the first cases, next morning.

Anaesthesia:

Without any pre-medication, general anaesthesia was administered. After pre-
oxygenation, sleep was induced with thiopentone 5 mg.! kg". Muscular relaxation was

. provided with pancuronium (0.1mg.!kg:'). Trachea was intubated and ventilation
instituted manually with 65% N20 In oxygen, supplemented with halothane 0.75-1.0 vol.%.
The tidal volume was maintained at around 10 ml/kg:' with respiratory frequency of 12-
14 min". Narcotics were avoided throughout. Reversal of neuromuscular block was made
with neostigmine 2.5 mg. and with atropine 1.2 mg. After transfer to recovery room (RR) all
patients were retained for ensuing 25 hours.

Analgesia:

In the post operative period, these patients were given ketamine and diazepam
infusion, mixed in the same infusate, preceded by an intravenous bolus of ketamine
0.5 mg. / kg". For the purpose of infusion and ease of calculation, 200 mgs. of ketamine
(CALYPSOL; GEDEON RICHTER, Budapest, Hungary) and 32 mgs. of diazepam
(AMBEE, Dhaka, Bangladesh) were mixed in half a liter of isotonic saline. This was
started intravenously at a rate of "number of drops. min'1.equal to 1/4th that of patient's
body weight in kilograms" to be continued over the next 25 hours. Where the number of
drops came out to have a fraction, the nearest complete number, high or low, was selected.
This delivered between 6.10-6.41 ugm./kg"./min'1 of ketamine and 0.97-1.02 ugm. / kg.!
min" of diazepam. No other analgesics or bronchodilators in any form was given during
this period. Patients were excluded from the study and provided with adequate treatment, if
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pain score in visual linear analogue (VLA) scale exceeded 70 mm and/or suffered from
severe respiratory distress (I:E ~ 1:4 and/or severe suprasternal or intercostal indrawing
and/or aggravation of ronchi.

While ketamine-diazepam was being infused, the pulse and the respiratory rates
were counted and the tidal volume (Vt) was measured with a Wright's respirometer
(HALOSCALE, UK).Blood pressurewas recordedusing a mercurysphygmomanometer and
pain score recorded on a VlA scale (0-100mm). Degree of sedation was scored as: no
sedation 1, calm but not asleep 2, sleepy but arousable 3, asleep but can communicate 4
and unable to communicate 5'0.

On admission in the RR all these parameters were first noted (K,) and taken as
the baseline. During the first 2 hours recording inte~al was 30 minutes (K2.S)'This was
made hourly over the next 2 hours (K6-7)'followed by three recordings, at 3 hours intervals
(K3-'o)'Final recordings were made 4 hourly (K".,a) untill the patients were discharged from
the RR.

Statistical Analysis:
Paired Student's 't' test was applied for the pulse and respiratory rates and blood

pressure estimates at different times compared to the baseline figures. The estimates were
expressed as mean:tSDwhere applicable. Resultswereanalysed at 5% level of significance.

Results:

Demographic data of patients and some relevant parameters have been shown in
Table-I.

Table -1 : Demographic data

Number of subjects

Age (range)

Weight (range)
Male: Female

Upper abdominal surgery

Lower abdominal surgery

Duration of anaesthesia (range)

Number of patients on
indent medications for asthma

30

33 yrs. (19-46)

47 kg. (39-56)
8: 22

9

21

79 min. (65-90)

23

Results of the effects of ketamine-diazepam infusion on cardiovascular variables
are plotted in figure-1. Significant degree of tachycardia as compared to the baseline value
was observed within 60 minutes of starting the infusion (P< 0.05) which was sustained
over next 5.5 hours.

Both systolic and diastolic blood pressures. were raised at all times, however,
compared to the baseline values they did not differ significantly (P> 0.5). Raised blood
pressure persisted until about the time of discharge.
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Fig 1: Mean change in pulse rate & blood
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Fig 4: Trend in mean depth of sedation.
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The respiratory ratewas high on admission in the RR. Without further increase this was
sustaineduntil the 17th hour. Followingthis, itwas relativelysteady over the rest of the period
(Figure-2). Figure-2 also shows the trend in the mean tidal volume in ml./kg'. Parallel to the
respiratory rates, tidal volume (Vt) was also high on admission. Thirty minutes after
admission, significant low level was reached (P<0.05). This was recovered by the next
assessment time (P > 0.05), and then onwards, no further change was observed.

Trend in the degree of analgesia as scored on the VLA scale is shown in figure 3. On
admissionin RR,most patients were unable to cooperate forthe VLA scoring. The mean pain
score at 30 minutes after starting of infusion was 50 mm. At the end of the first hour, although
it was raised a little, it showed a downward trend thereafter. Profound analgesia was
observed by 90 minutes of starting ketamine (20 mm on VLA score). Before discharge from
the RR, the mean score was 7.5 mm.

As shown in figure 4, the mean score for sedation was within 3 during the first few
hours. At 10th hour after starting infusion, a steep rise in the score was observed which
peaked at 13th hour to reach a mean of 4.5. High pain scores extended from 2100 to 0400
hours in clock time. Thereafter only a little downward trend was noted.

Complications, findings associated with bronchospasm in the postoperative period
and patient's acceptability of analgesia are listed in Table 2. .

Table -2: Complications & other findings in the recovery room.

Dream 3
Unpleasant feeling (M : F) 1 (0 : 1)
Hallucination Nil

Nausea 2 (both after upper abdominal
surgery and in females)
1
27
3
1
16

Pain at injection site
Preference to have same analgesic in future
Does not like to have the same
Ronchi

Difficulty in maintaining a constant drip rate

Discussion :

Ketamine provides analgesia for acute pain when administered in doses insufficient
to produce anaesthesia4.11.12.Several case reports have been published regarding its
successful use in treating bronchospasm refractory to conventional therapy'3.15.For
beneficial effects of ketamine on airway resistance and pulmonary compliance, this
has been advocated for inductionof anaesthesia inpatients with reactive airway diseasesl6.

Combining these two unique properties of ketamine, not shared by other
analgesics, we undertook this prospective cohort study to assess its efficacy in low dose
delivered through a continuous infusion as postoperative analgesic in asthmatic patients..

25



Bangladesh Med. Res. Counc. Bull. April 1993

Intravenous infusion of ketamine provides continuous analgesia in contrast to
intermittent injections4.5.10.17.18.Nimmo and Clements19suggested that a constant infusion
of 3 ugm.lkg:'. Imin" preceded by a bolus of 1-2 mg. Ikg" will be sufficient to produce blood
concentration of 150 ug./ml-1, greater than that required for analgesia. On the other hand,
very high doses are needed to control refractory asthma2<'.To avoid the unwanted
effects, we chQseketamine in a dose close to that recommended for analgesia6.10-6.41
ugm.lkg:' Imin"). Diazepam (0.97-1.02 ugm./kg:1 min-1)was added to suppress ketamine
induced dream~ and hallucinations. In physical solution, combination of ketamine and
diazepam seems suitable, as both drugs are acidic in nature, while the carrier solution
is also acidic. H9wever, estimation of bioavailability of ketamine was beyond the scope of
this study.

Our present data suggests that ketamine and diazepam in low doses used in this
study cause tactlycardia upto a significant degree, but without appreciable change inblood
pressure. We account these changes in cardiovascular variables to ketamine induced
central sympathetic stimulation.

Whether ketamine induces tachypnoea is yet to be confirmed. The initial high
respiratory rate~ we observed, might have resulted from postoperative pain, but sustained
high values diq not correspond to that of pain score. The tidal volume was fairly well
preserved throughout.

The high degree of sedation, 10 hours after starting the infusion, corresponded
approximately with 21.00 hours which is usually the normal sleep time. But the high scores
later could only be explained on the basis of accumulation of diazepam, administered over
prolong period. Considering this aspect, we feel shorter acting benzodiazepines, like
midazolam, will be a better choice.

Complications as observed in this study, in our opinion, is within acceptable limits.
When invited to explain, 3 patients who did not like to have similar analgesic in future,
disclosed that two different infusion channels (the other for usual fluid balance) made
them uncomfortable specially in moving their limbs.

Except in one, ronchi present in all other patients at the induction of anaesthesia
disappeared during ketamine infusion,

The major difficulty we encountered in the whole study was the regulation of the drip
rates. For simplification, simple 'drip chamber' technique was used and we found that very
slow rates of infusion was frequently affected by the position of the limb used for infusion. As
such, infusion pumps will be preferable.

Individual variations in the subjective feeling of the intensity of pain and analgesia
are pertinent problems when evaluating the efficacy of any drug specially if it is on a small
population. However, from our present data, we strongly believe that ketamine and
diazepam can be mixed together for low dose infusion, to provide postoperative
analgesia inasthmatic patients. We Nevertheless, feel that shorter acting midazolam should
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be a better choice over diazepam. Future comparative studies with detailed estimation of
pulmonary function will be needed to come to any definitive conclusion.
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