
Vol.1, No.2, 5-8 (2013)                                                            Pain Studies and Treatment 
http://dx.doi.org/10.4236/pst.2013.12002  

A randomized controlled trial of ketorolac for  
prevention of headache related to  
electroconvulsive therapy 

Keith G. Rasmussen 
 

Mayo Clinic Department of Psychiatry and Psychology, Rochester, USA; rasmussen.keith@mayo.edu 
 
Received 15 April 2013; revised 19 May 2013; accepted 10 June 2013 
 
Copyright © 2013 Keith G. Rasmussen. This is an open access article distributed under the Creative Commons Attribution License, 
which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited. 

ABSTRACT 

Background and Purpose: Headache is one of 
the most common side effects of electroconvul- 
sive therapy (ECT), with a reported prevalence 
as high as 45%. Typical pharmacologic meas- 
ures include aspirin, acetaminophen, or non- 
steroidal anti-inflammatory medications. Among 
the latter, ketorolac may be especially advanta- 
geous in that it can be administered intrave- 
nously right before a treatment. The primary aim 
of this study was to measure the efficacy of in- 
travenous ketorolac administration for the pre- 
vention of post-ECT headache at the first treat- 
ment session. Methods: Sixteen patients were 
assigned to the control group, while eight pa- 
tients were assigned to the ketorolac treatment 
group (8 males, 16 females; mean age ± stan- 
dard deviation = 46 ± 13.5 years). Statistical 
analysis consisted of a one-way analysis of 
variance using the two-sample test. We utilized a 
post-ECT headache severity scale from zero (no 
headache) to 3 (severe headache). Results: The 
mean score for the control group was 1.3 (±1.1), 
while the mean score for the ketorolac treatment 
group was 1.2 (±1.1), p = 0.86 (not significant). 
Conclusions: Ketorolac administration does not 
decrease the incidence of post ECT headache at 
the first treatment session. It is possible that ke- 
torolac may be effective at subsequent treat- 
ments for patients with particularly bothersome 
headaches after the first treatment. Implications: 
Ketorolac should not be routinely used at the 
first treatment session to prevent headache as- 
sociated with ECT. 
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1. INTRODUCTION 

ECT is a commonly administered treatment for serious 
psychiatric illnesses such as depression, mania, and non- 
affective psychosis [1]. It is often used to treat patients 
who are unresponsive to medication, those who are un- 
able to tolerate the side effects associated with medica- 
tion or those patients who need a more rapid response 
than medication alone can provide [1]. 

Treatment is performed under general anesthesia and 
involves the application of a brief electrical current to the 
brain. The electrical current excites neuronal cells and 
results in the production of a tonic clonic seizure which 
usually lasts 20 to 60 seconds. Treatments typically take 
place three times a week for a total of two to four weeks 
[1].  

Immediate side effects from ECT include headache, 
myalgias, nausea, and confusion, which usually occur 
during the first few hours following the procedure [1]. 
Headache and nausea are the two most common post 
treatment complaints, with the reported prevalence of 
post ECT headache as high as 45% [1,2]. Although the 
etiology of post-ECT headache is unknown, there are 
several theories. ECT results in an up-regulation of 
5-HT2 receptors [1]. Up-regulation and subsequent sensi- 
tization of 5-HT2 receptors may trigger a vascular type 
headache [1]. ECT results in direct stimulation of the 
masseter, temporalis, and pterygoid muscles which is not 
attenuated by administration of succinylcholine. The 
associated jaw clamping may produce headache [1]. 
Other theories suggest that increased cerebral blood flow 
and blood pressure during ECT may contribute to the 
onset of headache [1].  

The American Psychiatric Association (APA) suggests 
symptomatic treatment of post ECT headaches with aspi- 
rin, acetaminophen or non-steroidal anti-inflammatory 
medications including intravenous ketorolac [1]. The APA 
further suggests that patients who experience frequent 
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post-ECT headache may benefit from symptomatic or 
prophylactic treatment with these medications [1]. Ke- 
torolac is a non-steroidal anti-inflammatory drug provid- 
ing relief from short-term acute pain. While the efficacy 
of ketorolac for post-operative pain management has 
been studied extensively, we have found no studies that 
assess its clinical effectiveness as a prophylactic treat- 
ment for the prevention of post-ECT headache.  

Herein, we studied the efficacy of prophylactic intra- 
venous ketorolac administration in randomized, blinded 
manner for the prevention of post ECT headaches utiliz- 
ing a control group given no ketorolac. The primary aim 
of this study was to measure the efficacy of intravenous 
ketorolac administration for the prevention of post-ECT 
headache at the first treatment session.  

2. MATERIALS AND METHODS 

The study was approved by the Mayo Clinic Institu- 
tional Review Board. Patients were recruited from April, 
2009, through March, 2010. Prior to their first ECT 
treatment at Mayo Clinic, informed consent was obtained 
from 29 patients at Mayo Clinic, Rochester. Thirteen of 
the study participants received ketorolac, while nineteen 
study participants did not. Patients were assigned to one 
of two treatments (ketorolac vs not) using a randomiza- 
tion schedule. The randomization schedule was prepared 
by the Division of Biomedical Statistics and Informatics 
and was stratified in blocks of four to ensure that after 
every fourth patient had been randomized, there were an 
equal number assigned to each treatment group. Individ- 
ual randomization assignments were kept in sealed en- 
velopes and numbered from one to twenty-nine, and only 
opened for a given patient after consent has been ob- 
tained. This ensured that everyone was blinded to the 
randomization schedule. Post ECT headache severity 
was then rated by each participant on a 4-point scale (0 = 
no headache, 1 = mild headache, 2 = moderate headache, 
3 = severe headache). 

The patient’s pre-treatment care included placement of 
an intravenous catheter and administration of 0.2 mg of 
intravenous glycopyrrolate to prevent vagal arrhythmias 
and excess oral salivation, unless it was contra-indicated. 
Patients received sodium thiopental for anesthesia induc- 
tion. Study participants then randomly received the rec- 
ommended dose of 30 mg or 15 mg of intravenous ke- 
torolac after induction of general anesthesia. Following 
induction of general anesthesia, succinylcholine was ad- 
ministered for paralysis. Following muscle relaxation, 
the electrical stimulus was administered and the seizure 
ensued. Preoxygenation was given prior to induction of 
anesthesia. Once patients were apneic they were hand 
ventilated with Ambu-bag mask until spontaneous respi- 
rations resumed after the seizure. Patients were moni- 

tored with blood pressure, pulse oximetry, and continu- 
ous electrocardiogram (ECG). Following ECT admini- 
stration, patients were transferred to the recovery area 
and were fully recovered, and sent to their inpatient 
rooms. Post ECT headache severity was then rated by 
each participant on a 4-point scale. 

Patients 18 years of age or older providing their own 
consent for ECT were included. Ketorolac dosage adjust- 
ment from the usual 30 mg to 15 mg was made for 
patients at the age of 65 years or older or under 50 kg. 
Patients not providing their own consent for ECT treat- 
ment were excluded. Patients who received outpatient 
ECT therapy were excluded. Patients with asthma, renal 
impairment (serum creatinine > 1.5 mg/dL) or risk for 
renal failure due to volume depletion, suspected or con- 
firmed cerebrovascular bleeding, hemorrhagic diathesis, 
incomplete hemostasis, high risk of bleeding, history of 
liver dysfunction, recent coronary artery bypass graft 
surgery (within the last month), and those allergic to 
nonsteroidal anti-inflammatory drugs were also excluded. 
Patients who presented to the ECT suite already com- 
plaining of a headache and those allergic to ketorolac 
were also excluded. 

The patients and all outcome assessors were blinded to 
the administration of ketorolac. The trial operators, an- 
esthesia providers and psychiatric staff in the ECT suite 
were not blinded. The outcome assessors included stu- 
dent registered nurse anesthetists, who enrolled and con- 
sented patients in the pre-treatment suite, collected demo- 
graphic data from the treatment on the case report form, 
and gave the anesthesia provider the envelope containing 
that patient’s randomization assignment.  

The standardized questionnaire for post ECT headache 
severity was utilized by the study staff in the afternoon 
following ECT treatment. Additional demographic data 
collected included age, body mass index, gender, Anes- 
thesiological Society of America status, and additional 
medications/anesthetics administered. 

One-way analysis of variance using the two-sample 
test was the statistical analysis used to determine the 
headache rating. 

3. RESULTS 

Twenty-nine patients (10 males, 19 females) were en- 
rolled in the study. Fifteen patients were assigned to the 
control group, while twelve patients were assigned to the 
treatment group. One patient withdrew from the study 
before ECT treatment, while another patient never re- 
ceived ECT treatment. Additionally, due to documenta- 
tion discrepancies, it was undetermined if three patients 
randomized to ketorolac actually received that drug, so 
these patients were excluded from analysis. Thus, of 29 
patients who signed the consent form, analyzable data 
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are available for 24 (16 in the control group and 8 in the 
ketorolac group). All patients were medically healthy and 
free from serious illness such as cardiac or neurological 
disease. 

Traditional theories have attributed post ECT head- 
ache to succinylcholine associated myalgias as well as 
masseter pain associated with the delivery of the electri- 
cal current and subsequent clenching of the jaw. Based 
on these theories, treatment with ketorolac has been en-
dorsed, but perhaps there is another mechanism at play.  

Demographic and outcome data are presented in the 
Table 1. The mean headache severity score for the con- 
trol group was 1.3 (±1.1), while the mean headache se- 
verity score for the treatment group was 1.2 (±1.1) with a 
p value of 0.86. In the one-way analysis of variance of 
age by drug group using the 2-sample test, the mean ages 
for the drug group were 45 years and the control group 
was 48 years (p = 0.6, not significant). For a similar 
analysis of body mass index by group, the average body 
mass index for the drug group was 29 and for the control 
group was 31 (p = 0.9, not significant). The results of the 
one-way analysis of American Society of Anesthesiolo- 
gists classification by group revealed a mean score for 
the drug group of 2.9 and for the control group of 2.9 (p 
= 0.8, not significant). In a contingency analysis of gen- 
der by group using the Fisher exact 2 tail test, the p value 
was 0.4 (not significant). Of the eight patients who re- 
ceived ketorolac, four were male and four female. Of the 
16 patients who were in the control group, four were 
male and twelve female. 

Markowitz et al. [2], DeBattista and Mueller [3], and 
Oms et al. [4] published reports of severe post ECT 
headache which responded to sumatriptan. Sumatriptan 
is a serotonin (subtypes 1B and 1D) receptor agonist and 
is thought to relieve headaches by constricting cerebral 
arteries. Weiner et al. [5] suggested a serotonergic 
mechanism both for the efficacy of ECT and its tendency 
to produce headache. ECT up-regulates serotonin type 2 
receptors, sensitization of which has been implicated in 
the onset of headaches. Studies testing the efficacy of 
prophylactic serotonin type 2 receptor antagonists for 
prevention of post ECT headache may prove helpful. 

Perhaps changes in cerebral vasculature mediated by 
ECT contribute to post ECT headaches. Study of this 
proposed mechanism as well as a study of the efficacy of 
triptans for relief of post ECT headache is warranted. 

5. CONCLUSION 

Routine use of intravenous ketorolac is not indicated 
at the first ECT treatment session unless a patient has 
been treated with ECT in the past and experienced head-
aches in the post-treatment period. 

4. DISCUSSION 

Prophylactic ketorolac administration does not appear 
to prevent or decrease the severity of post ECT headache 
at the first treatment session. With a p value of 0.86 
comparing the mean headache scores between the two 
groups, there was simply no signal whatsoever of a pos- 
sible prophylactic benefit of ketorolac.  
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ABBREVIATIONS 

ECT = electroconvulsive therapy.  
APA = American Psychiatric Association.  
Mg = milligram(s). Kg = kilogram(s). 
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