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NSAIDs

 Nonsteroidal anti-inflammatory drugs

 Mechanism of action

 Inhibit cyclooxygenase (COX) enzyme

 Inhibit transformation of arachidonic acid to 

prostaglandins, prostacyclin and thromboxanes

 COX-1 : Housekeeping enzyme

 COX-2 : Inflammatory process 



Mechanism of action

Non-selective NSAIDs Selective COX-2 

inhibitors

Homeostasis Inflammation

Osteoblast Collagen



Role of NSAIDs

 Treatment for mild-to-moderate pain

 Component of multimodal analgesia

 Decrease opioids consumption

 Reduce risk of opioid-related side effects

 Anti-inflammatory and anti-pyretic effect



Concern of perioperative NSAIDs

 Bleeding ? 

 After tonsillectomy?

 Delayed union and nonunion ?

 Anastomosis leakage ?



Post-tonsillectomy bleeding
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Post-tonsillectomy bleeding ?

 Systematic review; 2003

 7 RCTs studies (n = 505)

 NSAIDs use after operation finished

 Ketorolac 1 mg/kg/dose IV/IM in first 24 h or

 Ibuprofen 5 mg/kg/dose PO in first 2 wk 

Cons

Anesthesiology, V 98, No 6, Jun 2003



(5.3%) (9.2%)

Effects of postoperative administration of NSAIDs after 

tonsillectomy on the relative risk for severe postoperative 

bleeding

OR 1.8 (95%CI 0.9-3.4)

Anesthesiology, V 98, No 6, Jun 2003



(0.8%) (4.2%)

Effects of postoperative administration of NSAIDs after 

tonsillectomy on the relative risk for reoperation

OR 3.8 (95%CI 1.3-11.5), p=0.02

Anesthesiology, V 98, No 6, Jun 2003



Post-tonsillectomy bleeding ?

 Systematic review; 2013

 15 RCTs (n = 1,101)

 Perioperative NSAIDs use >> Ketorolac (6), Ibuprofen 

(3), Diclofenac (3), Ketoprofen (2) or Tenoxicam (1)

Pros

Cochrane Database of Systematic Reviews 2013, Issue 7.



(=2.8%) (=1.3%)

OR 1.69 (95% CI 0.71-4.01), p=0.24

Cochrane Database of Systematic Reviews 2013, Issue 7.



Post-tonsillectomy bleeding ?

 Systematic review; 2013

 36 RCTs (n = 4,878)

 Perioperative NSAIDs use >> Diclofenac (13), 
Ketorolac (8), Ibuprofen (6), Ketoprofen (4), Aspirin 
(3) or other (2)

Pros

Clinical Otolaryngology 2013, 38, 115–129



A complication of all of the post-operative hemorrhages 

reported in studies on children.

OR 1.06 (95%CI 0.65-1.74), p = 0.81

Clinical Otolaryngology 2013, 38, 115–129



Post-tonsillectomy bleeding ?

 Systematic reviews; 2014

 10 studies >> 7 Prospective RCTs and 3 Retrospective 

case-control studies (n=1,357)

 Perioperative Ketorolac use in pediatric (<18) and 

adult (>18) tonsillectomy

Pros

Laryngoscope 124: August 2014



Laryngoscope 124: August 2014

Children: Ketorolac 6.2%, Control 4.8%

RR 1.39 [95%CI 0.84-2.30], p=0.2

Adult: Ketorolac 19%, Control 3.2%

RR 5.64 [95%CI 2.08-15.27], p <0.001

Relative risk of post-tonsillectomy hemorrhage in subjects 

receiving perioperative ketorolac compared to controls.



Post-tonsillectomy bleeding

 Summary

NSAIDs is possibly one method of analgesia in 

children undergoing tonsillectomy

 The perianesthesia team should weigh carefully 

between the risk of bleeding and benefit of the 

NSAIDs use especially nonselective group 



Bone healing
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Delayed bone healing ?

 Animal reseach (rats); 2007

 3 groups; Control, Ketorolac (4mg/kg/day), 

Valdecoxib (5 mg/kg/day) duration 7 or 21 days 

(start within 24 h)

Cons

The Journal Of Bone & Joint Surgery Vol.89-A · No 1 · Jan. 2007



P = 0.05

The Journal Of Bone & Joint Surgery Vol.89-A · No 1 · Jan. 2007



Delayed bone healing ?

 Retrospective review; 2005

 n = 434 >> elective decompressive posterior lumbar 

laminectomy with instrumented spinal fusion 

 Perioperative NSAIDs use >> Ketorolac / Rofecoxib / 

Celecoxib in 5 days compared with non-NSAIDs

Cons

Canadian Journal Of Anesthesia, 2005



Nonunion: Ketorolac (>120 mg/d) 28.6%, No NSAIDs 8.4% 

OR 8.8 [95%CI 2.8-28, P <0.001

Nonunion: Ketorolac (All) 19.2%, No NSAIDs 8.4% 

OR 3.3 [95%CI 1.0-10.3, P <0.001

Canadian Journal Of Anesthesia, 2005



Delayed bone healing ?

 Retrospective review; 2008

 n = 405 >> primary lumbar post.lat. intertransverse

process fusion with pedicle screw instrumentation

 Ketorolac 30 mg IV q 6 h for 48 h compared with 

non-Ketorolac

Pros

SPINE Volume 33, Number 19,2008



SPINE Volume 33, Number 19,2008



Delayed bone healing ?

 Retrospective review; 2011

 n = 327 >> Lower extremity osteotomy

 Ketorolac 0.5 mg/kg q 6 h compared with non-

Ketorolac use

Pros

SPINE Volume 33, Number 19,2008



Ketorolac group 

(n=625)

Non-Ketorolac

group(n=57)

P-value

Delayed

union rate % 

(n)

0.6% (4) 1.8% (1) 0.893

EBL mL 89 +/- 130 115 +/- 282 0.584

SPINE Volume 33, Number 19,2008

The result of delayed union rate and estimated blood loss 

in ketorolac used group compared with control group



Delayed bone healing ?

 Retrospective study; 2016

 n = 328 fractures

 Ketorolac use 15-30 mg q 6 h in the PACU or on the 

ward within the first 24 hours compared with those 

who did not

Pros

J Orthop Trauma  Volume 30, Number 9, September 2016



J Orthop Trauma  Volume 30, Number 9, September 2016

The result of nonunion rate of Femur and Tibial fracture

in ketorolac used group compared with control group



Bone healing

 Summary

Selective COX-2 inhibitor inhibit fracture healing 

more than nonselective NSAIDs in animal study

 The low dose and short course of NSAIDs use in 

orthopedic surgery has no significant effect on 

bone healing



Anastomotic failure



Mechanism of action

Non-selective NSAIDs Selective COX-2 

inhibitors

Inflammation

Collagen



Anastomotic failure ?

 Retrospective cohort study; 2015

 n = 13,082 patients >> bariatric or colorectal 

surgery at 47 hospitals

 Do not specify which NSAID was administered

Cons

JAMA Surguery. 2015 March 1



The result of Anastomotic complication and mortality

in NSAIDs used group compared with control group

NSAIDs group 

(n=3,158)

Control group 

(n=9,924)

P-value

Anastomotic

complication

,n (%)

151 (4.8%) 417 (4.2%) 0.16

90-days 

mortality, n 

(%)

41 (1.3%) 278 (2.8%) < 0.001

JAMA Surguery. 2015 March 1



Postop. NSAIDs = OR 1.24 [95% CI, 1.01-1.56]; P = 0.04

JAMA Surguery. 2015 March 1

The result of Anastomotic complication after controlling 

for covariates in NSAIDs used group compared with control

Patients who received 

NSAIDs 

- Younger

- Less co-morbidities 

- Lower cardiac risk index

- Underwent elective 

procedures  



Procedure Odd Ratio 95% CI P-value

All surgery 1.24 1.01-1.56 0.04

Non-elective 1.70 1.11-2.68 0.01

Elective

- Colorectal 1.13 0.87-1.49 0.36

- Bariatric 1.04 0.53-2.06 0.89

Association between NSAIDs administration and anastomotic

leakage

JAMA Surguery. 2015 March 1



Anastomotic failure ?

 Meta-analysis; 2017

 6 RCTs, 10 cohort and 1 case–control studies

 n = 26,098 

 12 studies use non-selective NSAIDs, 5 studies use 

selective COX-2 inhibitor

Cons

ANZ Journal of Surgery, 2017



(6.2%) (3.9%)

OR 2.0 [95%CI 1.48-2.71], p <0.00001

Association between NSAIDs administration and anastomotic

dehiscence

ANZ Journal of Surgery, 2017



(11.2%) (5.1%)

OR 2.52 [95%CI 1.77-3.6], p=0.05

Association between Diclofenac administration and 

anastomotic dehiscence

ANZ Journal of Surgery, 2017



(9.6%) (4.8%)

OR 2.59 [95%CI 1.02-6.59], p=0.05

Association between Selective COX-2 inhibitor administration 

and anastomotic dehiscence

ANZ Journal of Surgery, 2017



(4.4%) (3.1%)

OR 1.41 [95%CI 0.7-2.83]

Association between Ketorolac administration and 

anastomotic dehiscence

ANZ Journal of Surgery, 2017



Anastomotic failure ?

 Post hoc analysis; 2017

 n = 533 >> urgent/emergent bowel resection and 

anastomosis

 NSAIDs = Aspirin, Ibuprofen, Naproxen, Ketorolac, 

others

Pros

J Trauma Acute Care Surgery Volume 83, Number 4



Anastomotic failure: NSAIDs 13.9%, no NSAIDs 10.7%

OR 1.48 (95% CI 0.8-2.75), p=0.26

J Trauma Acute Care Surgery Volume 83, Number 4



Anastomotic failure ?

 Retrospective multi-centre cohort; 2017

 n =1,495 >> anterior resection for rectal cancer

 Any NSAIDs for at least two days in the first 

postoperative week

Pros

EJSO The Journal of Cancer Surgery43, 2017



EJSO The Journal of Cancer Surgery43, 2017



Anastomotic failure

 Summary

 From recent studies, the association between 

NSAIDs and the risk of anastomotic failure is still 

controversy, the further studies may be needed



Take home message

 The use of perioperative NSAIDs is still controversy 
in some issues.

 A short course and effective dose as low as possible 
of NSAIDs use may be recommended

 The risk and benefit should be weigh and discuss to 
healthcare team



Thank you


