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Epidural Ketamine for Control of Postoperative Pain 
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The stud!/ zu?s undertaketz to e Z d U a f 1 ’  f h C  p S t O p t ~ ? f h ’  p i t 2  
coritrol ability of kCfal7iitZe ilZ/Kfed i t i t o  the epidural S p C e .  

We conclude that it prodiices poterit posttopt~rntiz)~~ analgesia 
zoitliout riiajor respiratory depriwiori or other side tffects. 
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Ketamine hydrochloride is a potent analgesic and an 
anesthetic (1,2). Other analgesics, like opioids, have 
been shown to effectively relieve postoperative pain 
when injected into the epidural space (3,4). Ketamine 
injected into the epidural space has not been evalu- 
ated for postoperative pain control, and therefore the 
present study was undertaken. 

Methods 
Fifty patients scheduled for elective operations in lower 
abdomen, perineum, or lower extremities were stud- 
ied. For all patients, written consent was obtained 
preoperatively, and a detailed neurologic examination 
was carried out. Operztive anesthesia with lido- 
caine or bupivacaine was provided, using a catheter 
inserted at the L M  interspace into the epidural space. 

In the recovery room, after operative anesthesia 
had worn off, patients were asked to classify pain as 
mild, moderate, or severe. Baseline levels of pain in- 
tensity, blood pressure, respiratory rate, and sensory 
and motor function below T10 were recorded. Keta- 
mine hydrochloride, 4 mg, diluted in 10 ml 5% dex- 
trose in water was then injected via the epidural cath- 
eter. All patients received only one injection each of 
ketamine. Patients were observed until either pain 
returned or 6 hr had elapsed. All measurements made 
before injection of ketamine were repeated 5, 10, 15, 
and 30 min, and every half-hour thereafter until pain 
returned or until the study was discontinued after 6 
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hr. Within 24-72 hr of the injection, neurologic ex- 
amination was repeated. 

Results 
Patient population, the types of operations, and the 
severity of postoperative pain are summarized in Ta- 
bles 1, 2, and 3. Pain relief, defined as the absence of 
pain or the presence of only mild pain, was obtained 
in all patients treated with epidural ketamine. The 
onset of analgesia was detectable within 5-10 min and 
it was complete within 15-30 min. The mean duration 
of pain relief averaged 4.06 ? 1.34 hr SD (range 1.5-5.5 
hr). The duration of pain relief varied from 1.5 hr in 
three cases to over 5 hr in 42% of the cases. In 60% 
of the cases pain relief exceeded 4 hr. 

There was no evidence of respiratory depression, 
urinary retention, or other side effects in any patient, 
and there were no postoperative neurologic sequelae. 
The epidural injection of ketamine produced no 
discomfort. 

Discussion 
These results demonstrate that epidural ketamine 
provides postoperative analgesia. The cardiovascular 
effects usually associated with the use of ketamine (5) 
were not observed, nor was there evidence of sen- 
sory, motor or sympathetic block. The absence of neu- 
rologic changes apart from pain relief suggest that 
selective epidural analgesia was achieved. 

Ketamine has been administered intrathecally to 
baboons without side effects (6) and epidurally to hu- 
mans suffering from intractable pain (7). In view of 
the small amounts of ketamine used epidurally and 
intrathecally, it is unlikely that the effects are due to 
systemic absorption of the drug. Also, although pla- 
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Table 1. Patient Population a n d  Initial Postoperative 
Pain Intensity 

Initial pain intensity 
Age" 

Sex 01) fvr) Mild Moderate Severe 

Male (27) 53.4 2 18.1 11 5 11 
Female (23) 43.9 2 10.7 8 3 12 

,'Mean 2 su. 

Table 2. Types of Opera t ions  

Operation Number of patients 

Inguinal herniorrhaphy 
Supracondylar amputation 
Colpoperinorrhapy 
Transurethral prostatectomy 
Hemorrhoidectomy 
Vaginal hysterectomy 
Cystolithotomy 

Total 

14 
9 
7 
7 
6 
4 
3 

50 

Table 3. Mean (t SD) Pain Scores" before and after Epidural Ketamine 

After epidural ketaniine 
Before 

ketamine 15 min 30 min 1 hr 5.5 hr  

2.5 t 0.5 0.8 .t 0.9 0.4 * 0.5 0.13 .t 0.35 0.13 2 0.35 

, z l ,  mild pain; 2, moderate pain; 3, severe pain 

cebos relieve pain about one-third of the time (8,9), 
because ketamine produced pain relief in all our pa- 
tients i t  is unlikely that the pain relief associated with 
epidurally administered ketamine represents a pla- 
cebo response. More likely, ketamine, which has been 
reported as able to produce lamina-specific inhibition 
of dorsal horn unit activity (10) and to interact as an 
agonist with opiate receptors (11,12), produced seg- 
mental analgesia by diffusing across the dura and 
acting directly on the cord in the same way that opioids 
do (13), despite the findings by Fratta et al. (14) that 
ketamine fails to interact with opiate receptors and is 
not antagonized by naloxone. 

We conclude that epidural injection of ketamine 
produces potent postoperative analgesia without ma- 
jor respiratory depression or other side effects. The 
present results indicate the need for further studies 
to compare the efficacy and safety of epidural keta- 
mine with the response to epidural opioids for the 
relief of postoperative pain. 
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