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ABSTRACT 
Background

Ketorolac, the non-steroidal anti-inflammatory drug, is thought to have less sedation 
as well as postoperative nausea and vomiting in comparison to opioids, but with 
higher risk of post-tonsillectomy hemorrhage as reported in some of the literatures. 
There is no consensus till date in the use of ketorolac in the management of pain 
following tonsil and adenoid related surgeries.

Objective

To find out the incidence of hemorrhage following tonsil and adenoid related 
surgeries in patients receiving ketorolac in postoperative period.

Method 

This is a retrospective chart review of patients undergoing tonsil and adenoid 
related surgeries who had received ketorolac during April, 2013 to May, 2019 at 
department of ENT-HNS, Patan Academy of Health Sciences (PAHS), Lalitpur, Nepal. 
Post-tonsillectomy hemorrhage rate was calculated in pediatric and adult patients.

Result

During the study period, 103 patients (male – 50 and female – 53) received ketorolac 
in postoperative period. Tonsillectomy and adenotonsillectomy were performed in 
71and 32 patients respectively. Forty-five patients were < 18 years whereas 58 were 
≥ 18 years. Most common indication for surgery was recurrent tonsillitis (66/103) 
followed by adenotonsillar hypertrophy (31/103). Post-tonsillectomy hemorrhage 
was observed in 15 patients; among them, four out 45 were < 18 years and 11 out 
of 58 ≥ 18 years. All five patients out of 15, who required surgical intervention for 
post-tonsillectomy hemorrhage, were ≥ 18 years and were operated for recurrent 
tonsillitis. Rest of the patients (10/15) were managed conservatively. None of the 
patients required blood transfusion.

Conclusion

Ketorolac is not associated with increased risk of post-tonsillectomy hemorrhage in 
children and can safely be administered. Whereas in adults, recurrent tonsillitis being 
the most common indication for tonsillectomy, it should be used cautiously.
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INTRODUCTION
Pain and bleeding following tonsillectomy are major 
concerns in otolaryngologic practice. Nonsteroidal anti-
inflammatory drugs (NSAIDs), used for pain control during 
postoperative period, are thought to inhibit platelet 
aggregation and prolong bleeding time and hence may 
increase the risk of perioperative bleeding. Whereas the use 
of opioids is associated with higher incidence of sedation 
as well as postoperative nausea and vomiting. A Cochrane 
review of 2013 did not find significant risk of postoperative 
hemorrhage with the use of NSAIDs in comparison 
to other analgesics or placebo in children undergoing 
tonsillectomy.1 On the other hand, use of NSAIDs are found 
to have significantly reduced risk of vomiting.

Among NSAIDs, ketorolac, having analgesic efficacy 
equivalent to morphine, was thought to have higher 
incidence of post-tonsillectomy hemorrhage (PTH) ranging 
4.4 to 18%, but Cochrane review of 2013 has not found 
increased risk of PTH in children in comparison to other 
NSAIDs.1-3 In contrary, a systemic review by Chan and 
Parikh mentions that ketorolac is associated with five-fold 
increased risk of bleeding in adults but not in children.4 
Hence use of ketorolac remains controversial and depends 
on the preference of attending surgeon.5

As ketorolac is being used for postoperative pain 
management in patients undergoing adenoid and tonsil 
related surgeries, this study wanted to find out the 
incidence of hemorrhage postoperatively and compare it 
with published literature.

METHODS
It is a retrospective review of all patients undergoing 
adenotonsillectomy and tonsillectomy during April, 2013 
to May, 2019 at department of ENT-HNS, PAHS, Lalitpur, 
Nepal. List of all patients undergoing aforementioned 
surgery were retrieved from the medical record section 
and the files were extracted. Details as per the proforma 
were documented. All patients who received ketorolac as 
analgesic were included in the study. Cases with missing 
records, postoperative drug order or progress note were 
excluded from the study.

All patients underwent adenoidectomy with adenoid 
curette and completeness of excision confirmed with 
appropriately sized rigid nasal endoscope or endoscopic 
assisted adenoidectomy with microdebrider. Tonsillectomy 
was performed with cold dissection technique and 
hemostasis secured with bipolar cautery. All surgeries 
were performed under general anesthesia. Perioperative 
medications were prescribed as per standard hospital 
protocol. Surgeries were performed by various surgeons 
working in the ENT-HNS department. All patients were kept 
admitted for 4 to 5 days and received intravenous ketorolac 

in postoperative period according to the body weight. 
Patients were discharged on oral analgesics (paracetamol 
and/or ibuprofen) once they had adequate oral intake 
and healthy slough in the tonsillar fossa was noticed. All 
patients received intravenous antibiotics postoperatively 
and changed to oral at the time of discharge which was 
continued for further 3 to 4 days. All patients were followed 
up routinely for two weeks postoperatively.

Type of hemorrhage was classified based on time of 
onset. Hemorrhage occurring within 24 hours of surgical 
procedure was defined as primary hemorrhage whereas 
hemorrhage occurring later than 24 hours of surgical 
procedure was defined as secondary hemorrhage. 
Severity of postoperative hemorrhage was stratified as 
Type 1 – bleeding observed at home, not requiring any 
intervention, Type 2 – bleeding that required readmission 
for observation, Type 3 – bleeding that required surgical 
intervention (return to theatre).6 Type 3 hemorrhage was 
the main outcome measure. Data was analyzed in MS excel. 
Approval from institutional review board was obtained 
(drs1907051266).

RESULTS
During the study period, 226 patients underwent adenoid 
or tonsil related surgeries. Files were not found in 64 
patients; drug order or progress note was missing in 
16 patients whereas 38 patients received paracetamol 
in postoperative period. Five patients who underwent 
adenoidectomy alone for adenoid hypertrophy, thought 
they received ketorolac, were not included in the study. 
Hence, only 103 patients were included in the study, out 
of which 50 were male and 53 were female. The median 
age of the patients was 20 years with age range of 3 to 42 
years. There were 45 patients with age < 18 years and 58 
patients with age ≥ 18 years. The most common indication 
for surgery was recurrent tonsillitis (66), followed by 
adenotonsillar hypertrophy (31), suspected tonsillar 
malignancy (2), tonsillar keratosis (2), adenoid hypertrophy 
(1) and tonsillar hypertrophy (1). Seventy-one (68.9%) 
patients underwent tonsillectomy whereas 32 (31.1%) 
patients underwent adenotonsillectomy.

Hemorrhage was observed in 15 out of 103 (14.6%) 
patients, out of which primary hemorrhage was observed 
in two patients (1.9%) whereas secondary hemorrhage was 
observed in 13 patients (12.6%). PTH occurred in 13 out 
of 71 (18%) patients undergoing tonsillectomy and two 
out of 32 (6%) patients undergoing adenotonsillectomy. 
Out of 66 patients undergoing tonsillectomy for recurrent 
tonsillitis, 12 (18%) developed PTH whereas one out of two 
patients undergoing tonsillectomy for tonsillar keratosis 
developed PTH. Hemorrhage was observed in four out 45 
(9%) patients < 18 years and 11 out of 58 (19%) patients 
≥ 18 years. Type 1, 2 and 3 hemorrhage were observed 
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in two, eight and five patients respectively. All patients 
with type 3 hemorrhage had undergone tonsillectomy for 
recurrent tonsillitis. None of the patients experienced type 
3 hemorrhage in < 18 years but five out of 58 (9%) patients 
≥ 18 years experienced type 3 hemorrhage. Most of the 
patients (8/15) were managed conservatively with oral 
care, prolonged antibiotics and intravenous fluids, whereas 
in two out of eight patients, who had type 2 hemorrhage, 
chemical cautery was applied over bleeding point. In five 
patients, who had type 3 hemorrhage, electrocautery was 
required to control the ongoing bleed. Two out of five 
patients required general anesthesia for electrocautery 
to manage bleeding. None of the patients required blood 
transfusion.

DISCUSSION
The incidence of PTH reported in the literature varies 
widely (1 to 19%).7 In this study, though overall incidence 
of PTH was 14.6% (15/103), type 3 hemorrhage, which 
is of concern as they had to be managed in operation 
theater, was observed in 4.8% (5/103). Most of the study 
only mentions about the PTH which requires to be seen 
by otolaryngologists or had to be managed in operation 
theater.8,9 This leads to underreporting of PTH events 
managed nonsurgically and hence variation in incidence of 
PTH.1

According to the practice followed, patients were 
admitted for 4 to 5 days and kept under strict follow up 
for two weeks. At the time of discharge, every patient was 
instructed to visit the hospital and report even the minor 
events like blood tinged sputum which was documented in 
the file. At each visit, examination findings of tonsillar fossa 
were documented. This practice helped us to extract data 
of even the historical bleed without objective evidence. In 
this study, PTH was classified as Type 1 – bleeding observed 
at home, not requiring any intervention, Type 2 – bleeding 
that required readmission for observation, Type 3 – bleeding 
that required surgical intervention (return to theatre).6 The 
studies which include PTH managed nonsurgically reports 
similar incidence of PTH (11%) as this study.7,10 Ikoma et al. 
and Walner and Karas have categorized type 2 bleeding who 
were managed under local anesthesia and type 3 bleeding 
who required general anesthesia whereas in current study, 
return to operation theatre was categorized as type 3 even 
if electrocautery was done under local anesthesia.10,11 So 
far only two out of eight patients with type 2 hemorrhage 
were managed with chemical cautery whereas rest of 
them were managed conservatively and only two out of 
five patients with type 3 hemorrhage, who were managed 
with electrocautery, required general anesthesia. None 
of the patients required external carotid artery ligation 
and no mortality was reported during the study period as 

described by Walner and Karas in the standardization of 
reporting PTH.11

Primary PTH is attributed to surgical technique and 
reopening of blood vessels whereas secondary PTH is 
attributed to sloughing of the primary eschar and infection. 
Primary PTH ranges from 0.1 to 5.8% and secondary 
PTH ranges from 0.2 to 7.5%.5 In this study, primary and 
secondary PTH were 1.9% and 12.6% respectively. Most 
of the studies reports higher incidence of PTH among 
adults than pediatric population which is also reflected in 
current study.5,7,12,13 The incidence of PTH in patients < 18 
years versus ≥ 18 years were 8.9% and 19% respectively. 
None of the pediatric patients suffered from type 3 
hemorrhage. Apart from older age, male sex, recurrent 
tonsillitis, smoking, excessive intraoperative blood loss, 
elevated postoperative mean arterial pressure, etc. has 
been found as risk factors for PTH.9,14-16 Most common 
indication for tonsillectomy in < 18 years and ≥ 18 years 
were adenotonsillar hypertrophy and recurrent tonsillitis 
respectively. The National Prospective Tonsillectomy Audit 
demonstrated PTH of 1.4% for adenotonsillar hypertrophy 
and 3.7% for recurrent tonsillitis.13 One of the reasons for 
higher PTH in adults in this study could be the difference 
in indication of surgery in both the age groups. The 
influence of surgical technique which has bearing on PTH 
can be neglected in this study, as all tonsillectomies were 
performed with cold dissection technique and hemostasis 
was obtained with bipolar cautery whereas the individual 
variation in surgical technique cannot be omitted.5

NSAIDs use, with concern over its role in inhibiting platelet 
aggregation, in perioperative period as an independent risk 
factor for PTH is controversial as recent literature do not 
show increased incidence of PTH particularly in children.1,17 
In the study by Mudd et al. which reviewed 6710 children 
undergoing tonsillectomy, out of 222 children requiring 
surgical control of PTH, 166 received ibuprofen.17 The 
authors found that age ≥ 12 years and diagnosis of 
recurrent tonsillitis were independent risk factors rather 
than ibuprofen.17 Pfaff et al. reviewed 6014 children and 
did not find difference in PTH, when age is controlled, 
among those who received ibuprofen (3.6%), and those 
who received acetaminophen and codeine (3.4%).18 The 
studies conducted in the nineties by Bailey et al. and 
Judkins et al. found increased incidence of PTH with use 
of ketorolac and supported the manufacturer’s warning 
against its administration in perioperative period of 
surgical procedure where hemostasis is a major concern.2,19 
The systemic review and meta-analysis of 10 studies by 
Chan and Parikh found five-fold increased risk of PTH 
with ketorolac in adults but not in children. But indication 
of tonsillectomy as a confounding factor could not be 
excluded by the authors as the diagnosis was not available 
for analysis at the individual patient level.4 However, a 2013 
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review from Cochrane Collaboration did not find increased 
risk of PTH with ketorolac in comparison to other NSAIDs.1 
The incidence of PTH, in the current study, in pediatric 
patients is less than the adults but because of the various 
factors as discussed earlier it cannot be attributed to the 
use of ketorolac alone.

Records of many patients were missing and hence this may 
not reflect the true incidence of PTH at our institution. 
Earlier during the study period, we were using paracetamol 
and/or ibuprofen as analgesics. Most of the missing 
records belonged to early years of the study. Had it been 

available then comparison between various drugs could 
have produced better results.

CONCLUSION
Ketorolac use is not found to be associated with increased 
risk of PTH in pediatric patients where adenotonsillar 
hypertrophy is the common indication for surgery. 
Recurrent tonsillitis, which is the independent risk factor 
for increased PTH, being the most common indication for 
surgery in adults in this study, the influence of ketorolac in 
PTH in adults cannot be excluded.
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