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ABSTRACT 

Objective: To compare the mean headache score after single dose Intra-venous (I/V) ketorolac administered as 
part of General Anaesthesia (GA) following Electro-convulsive Therapy (ECT) versus placebo. 
Study Design: Randomized controlled trial. 
Place and Duration of Study: Psychiatry Department, CMH Lahore, from Jun 2014 to Dec 2014. 
Methodology: 100 patients fulfilling the inclusion criteria were selected after permission from Hospital Ethical 
Committee and completion of informed written consent. Registration numbers, name, age and gender were 
noted. Patients were divided into two groups randomly by using random number table. In group A, Intravenous 
Ketorolac 0.5mg/kg body weight was given to all patients as part of medications administered at the time of ECT 
while in group B placebo (normal saline) was given. All patients were assessed 2 hrs after ECT for subjective 
experience of headache on Visual Analogue Scale (VAS). All the information was collected through well defined 
proforma. 
Results: Headache scores showed significant improvement after treatment with a p-value <0.001. Mean score in 
placebo group was 4.54 ± 2.83 whereas the mean headache score in ketorolac group was 2.48 ± 2.34. Single dose 
I/V ketorolac reduced 2.06 ± 0.52 score in headache compared to placebo group. There was a statistically 
significant decrease in headache score after treatment. 
Conclusion: Based on our results single dose I/V ketorolac is effective with respect to placebo in reducing post-
ECT headache. 

Keywords: General anaesthesia, Non-steroidal Anti-inflammatory drugs, Pain. 

 

INTRODUCTION 

Electro-Convulsive Therapy (ECT) is a safe 
and effective treatment commonly used for 
severe depression, catatonia and prolonged or 
severe mania even today in-spite of misinforma-
tion by media1 and misconceptions in the minds 
of lay people, as well as, those related to medical 
profession2. It seems appropriate when there is a 
need for a rapid definitive response, as in suicidal 
patients or in hyperactive patients who may be a 
risk for themselves or others. The efficacy and 
safety of ECT has been demonstrated in various 
meta-analysis and systematic reviews3-5. 

However like other treatment modalities it is 
also associated with some adverse side effects. 
Immediately following ECT treatment the most 

common adverse effects reported by patients     
are headache, disorientation, and memory comp-
laints6,7. Headache has been reported in up to 
50% of patients7. The throbbing character of 
postECT headache suggests a similarity with 
vascular headache, and ECT may be associated 
with a temporary change in quality of headache 
from muscle-contraction type to vascular type. 
Although the exact etiology of post-ECT head-
ache is unknown, there are several theories; Up-
regulation and subsequent sensitization of 5-HT2 
receptors may trigger a vascular type headache 
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 head-
ache and other theories suggest that increased 
cerebral blood flow and blood pressure during 
ECT may contribute to the onset of headache8. 
The American Psychiatric Association (APA) 
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suggests symptomatic treatment of post ECT 
headaches with aspirin, acetaminophen or non-
steroidal anti-inflammatory medications include-
ing intravenous ketorolac8. The APA further 
suggests that patients who experience frequent 
post-ECT headache may benefit from symptoma-
tic or prophylactic treatment with these medica-
tions8. Ketorolac is a non-steroidal anti-inflamma-
tory drug providing relief from short-term acute 
pain. Patients who experience frequent post-ECT 
headache may benefit from prophylactic treat-
ment, such as Aspirin, Acetaminophen9, Ibupro-
fen10 or Topiramate11 given as soon as possible 
after ECT, or even immediately prior to the ECT 
treatment.  

This study was carried out to validate the 
usefulness of I/V ketorolac as part of GA for 
post-ECT pain control in local population. The 
studies carried out on this topic were on an 
inadequate sample size i-e 10, 8 patients9-12 and 
revealed controversial results. We intended to 
conduct this study on an adequate sample size 
i.e. 100 patients to generate reliable results. 

METHODOLOGY 

This randomized control trial was performed 
at Psychiatry department, CMH Lahore, from 12th 
June 2014 to 11th December 2014. Sample size was 
calculated using WHO calculator with confidence 
interval of 95% level of significance 5% and 
power of test is 90%10. A total number of 100 
patients were enro-lled in the study from 
Psychiatry department, CMH Lahore. Patients 
undergoing ECT irres-pective of the type of 
psychiatric disorder, gender and aged 18-60 yrs 
were selected after permission from Hospital 
Ethical Committee and completion of informed 
written consent by non-probability consecutive 
sampling. Patients having previous history of 
headache (primary or other secondary causes of 
headache), non-consenting and allergic to 
ketorolac were excluded from the study.  

Registration numbers, name, age and gender 
were noted. Fifty patients were distributed 
randomly in two groups (group A-ketorolac 

group and group B-placebo group) by using 
random number table.  

In group A, Intravenous Ketorolac 0.5 mg/ 
kg body weight was given to all patients as part 
of medications administered at the time of ECT 
while in group B placebo (normal saline) was 
given. All patients were assessed 2 hrs after ECT 
for subjective experience of headache through 
well defined proforma of Visual Analogue Scale 
(VAS) (attached as Annex lll). VAS is an 11 point 
scale used for measuring self-reported headache 
in this study and ranged from score of 0 (being no 
pain at all) to 10 (being the worst pain). 

Data analysis was computer based with the 
use of SPSS version 19. Mean and standard devia-
tion was calculated for headache score and age in 
both groups. Since headache is an ordinal vari-
able, Mann Whitney U-test was used to deter-
mine the significant difference in both groups for 
mean headache score. p-value ≤0.05 was taken    
as significant. Effect modifiers such as age and 
gender were controlled by stratification and then 
post-stratification chi-square test and mann–
whitney U-test were applied. 

RESULTS 

A total number of 100 patients were enrolled 
in the study from Psychiatry department, CMH 
Lahore. These patients were distributed rando-
mly in two groups (group A-ketorolac group and 
group B-placebo group), 50 patients in each 
group. The distribution of headache score in each 
group is shown in figure. There were 83 (83%) 
males and 17 (17%) females in the study sample. 
The mean age of the females was 35.35 ± 9.52 
years and the mean age for males was 38.77 ± 
11.08 years. The mean age of the patients was 
38.19 ± 10.87 years with minimum age of 19 and 
maximum age of 59 years. Mean age of the 
patients in ketorolac group was 37.86 ± 10.99 yrs 
and mean age in placebo group was 38.52 ± 83 
yrs. On applying Kolmogrov-Smirnov Test to test 
the normality of the headache score data, it was 
found out that the data was not normally 
distributed (p<0.001). The mean headache score 
for the group A (2.48 ± 2.34) was found to be 
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significantly less than the mean headache score 
for group B (4.54 ± 2.8) with p<0.01 (table-I). 
Gender was not an effect modifier for the head-
ache score (table-II, & III) whereas age was not an 
effect modifier for headache score (tables-IV & V 
respectively). Twenty five (25%) patients report 
no headache. In group A 15 (30%) and in group B 
10 (20%) patients reported no headache. 

DISCUSSION 

Electroconvulsive Therapy is being used to 
treat various psychiatric disorders for decades. It 
is not a popular form of treatment as there are 
various reasons; side effects profile and negative 
media connotation are amongst the few. Advan-
ces in GA have greatly reduced the post ECT side 
effects but headache is still reported in up to 50% 
of the patients7.  

We planned this study considering the fact 
that ECT was being performed increasingly 
locally and to compare the improvement in head-
ache with ketorolac. The advantage of ketorolac 
over other symptomatic treatments is its avail-
ability in intravenous form as compared to other 
drugs and can be given as part of general anaes-
thesia. The study was funded by the Department 
of Psychiatry, CMH Lahore. 

In our study, out of 100 cases (50 in each 
group) some patients reported no headache 
(group-A 15 (30%) and group-B 10 (20%)). This is 
also consistent with findings of previous studies 
that headache is reported in 50% of the patients 
only8. However greater number of patients in 

group-A may represents those patients who had 
mild headache and were relieved by its adminis-
tration but it needs to be studied independently. 

The findings of the study are in agreement 
with previous studies that prophylactic treatment 
of headache results in better post ECT relief of 
headache9-12,14-15. Intravenous Ketorolac reduces 

headache effectively in patients experiencing 
headache after ECT. Since exact etiology of 
headache is not known, Markowitz et al in open 
label trial measured post ECT headache and 
treated it with intranasal sumatriptan (conside-
ring the vasodilatation theory) and achieved 
similar results. The headache score was signifi-
cantly reduced (p-value=0.002) at 0.5, 1, 1.5, and   
2 hours when compared with baseline15-18. This 
shows that different drugs with different modes 
of action can also be combined to reduce severe 

 
Figure:  Frequency distribution of headache scores 
(n=100). 

Table-I: Mean headache score in each group. 

Group Statistics 

 Group n Mean ± SD p-value 

Headache 
Score 

Ketorolac 50 2.48 ± 2.341 
<0.001 

Placebo 50 4.54 ± 2.837 
Table-II: Mean headache scores for groups A and B 
as per gender (n=100). 

 Ketorolac Placebo 

Males 2.57 ± 2.82 4.45 ± 2.95 

Females 2.47 ± 2.29 4.90 ± 2.42 

p-value 0.93 0.65 
Table-III: Frequency distribution of groups A and B 
as per gender (n=100). 

 Ketorolac Placebo Total p-value 

Males 43 40 83 

0.42 Females 7 10 17 

Total 50 50 100 
Table-IV: Mean headache scores for groups A and B 
as per age groups (n=100). 

 Ketorolac Placebo 

18-35 Years 2.04 ± 2.21 3.50 ± 2.97 

36-60 Years 2.92 ± 2.43 5.36 ± 2.48 

p-value 0.19 0.02 
Table-V: Frequency distribution of groups A and B 
as per age groups (n=100). 

Years Ketorolac Placebo Total p-value 

18-35 25 22 47 

0.55 36-60 25 28 53 

Total 50 50 100 
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headache but this need to be studied 
independently. 

The results of our study with the support of 
the above studies are justifying the hypothesis 
that “There is a difference in mean headache 
score after single dose of I/V ketorolac versus 
placebo following ECT. The results of this study 
may be applied to patients reporting headache 
after ECT.  

LIMITATION OF STUDY 

Twenty Five (25%) patients reported no 
headache. Patients reporting no headache in    
each group were, group-A 15 (30%) and group-B       
10 (20%). This could possibly create a bias in 
measuring means of every group. This bias       
can be removed by selecting only those patients 
who report headache after ECT and measure the 
headache score in the same group before and 
after ketorolac intervention.  

CONCLUSION 

Our study has confirmed that single dose 
I/V ketorolac is effective with respect to placebo 
in reducing post-ECT headache. This protocol can 
not only benefit the patients by reducing their 
post ECT-headache and also help in promoting 
the ECT as a safe procedure. Our intent was to 
use simple treatment which is easy to administer 
and cost effective. 
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