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Non-steroidal anti-inflammatory drugs (NSAIDS) are an inte-
gral component of the postoperative analgesic regimen, par-
ticularly in enhanced recovery protocols for elective colorectal
resections. They are administered to reduce opioid require-
ments and mitigate the side effects of narcotics on the gastro-
intestinal tract. Recently however, there have been reports in
the literature that have raised the possibility of an association
between the use of NSAIDS and an increased risk of colorec-
tal anastomotic leaks (AL).1

–4.
The therapeutic effects of NSAIDS are due to their inhibi-

tion of the enzyme cyclooxygenase (COX) that occurs as two
main isoforms, COX-1 and COX-2. This inhibition results in
the decreased synthesis of prostanoids which are important
mediators of inflammation and pain. NSAIDS are categorized
based on the extent of inhibition of these isoforms as being
either COX-2 selective or non-selective. However, the poten-
cy and selectivity of the different commercially available
NSAIDS differ, as even non-selective inhibitors can preferen-
tially inhibit COX-1. The exact mechanism by which
NSAIDS result in an increased risk of AL remains unclear,
but it is believed that the inhibition of COX interferes with the
normal inflammatory processes necessary for wound repair
including healing of intestinal anastomosis.5.

Ketorolac is a commonly used NSAID that primarily in-
hibits COX-1, although it is classified as a non-selective
inhibitor. In this issue of the Journal of Gastrointestinal
Surgery, two reports have been published that have investi-
gated the relationship between the postoperative use of
ketorolac and the risk of AL. While both studies have asked
the same research question, they have come up with conflict-
ing findings.

In the first study by Saleh et al., using a retrospective cohort
study design, 731 patients undergoing elective colorectal re-
sections between 2004 and 2011 at the University Health
Network, Toronto, were analyzed. Half of these patients (n=
376, 51.4 %) received ketorolac as a part of their analgesic
regimen. Using univariate analysis and multivariate logistic
regression, the authors evaluated the association between
ketorolac use in the first 5 days after surgery and AL. They
reported an approximately 3 % (n=24) incidence of AL, with
12 leaks in each group. After adjusting for smoking, steroid
use, and age, there was no significant association between
ketorolac use and AL. The second study by Govindarajan
et al. was a nested case-control study that included elective
colorectal resections performed between 2001 and 2012 at the
Mount Sinai Hospital, Toronto. One hundred and thirty-one
cases were identified based on the occurrence of a postoper-
ative AL from a prospective database. Controls were selected
using 1:1 case matching based on underlying diagnosis, type
of surgery, age, gender, and year of surgery. In their adjusted
analysis, the use of ketorolac was associated with a signifi-
cantly higher risk of AL (OR 2.09, 95 % CI 1.12–3.89, P=
0.021).

While both studies looked at the same primary endpoint,
there are distinct differences between the study populations
that could account for the divergent findings. The study by
Saleh et al. predominantly included patients in their 60s who
were undergoing surgery for colorectal cancer (65 %) or other
benign colorectal pathology (30 %), with only a minority
having surgery for inflammatory bowel disease (IBD) (4 %).
Conversely, the study population analyzed by Govindarajan
et al. was younger, with the average age being in the 40s, and
mainly included patients with IBD (65 %) with the remaining
35 % of patients undergoing surgery for cancer. Another
difference was that the most common operation in one cohort
was a right colectomy (42 %) and in the other, it was an ileal
pouch anal anastomosis (IPAA) (46%). Both these procedures
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are almost at the opposite ends of the spectrum for the risk of
AL, with ileocolic anastomosis having a much lower leak rate
than an undiverted IPAA. Finally, one study reported a 79 %
re-operative intervention rate for AL, while the other had a
much lower rate of 31 %. This suggests that there may have
been some variation in howALwere defined and diagnosed in
both the reports.

Like all observational studies, both studies are susceptible
to bias and confounding. The authors have attempted to con-
trol for this by using sophisticated study designs and analytical
techniques, but the fact remains that they can only adjust for
measured confounders. The underlying etiology of colorectal
AL is multifactorial and is impacted by patient-, disease-, and
treatment-related factors such as operative technique, intraop-
erative complications and conditions, patient age, comorbidi-
ty, nutrition, extent and nature of immunosuppression, and the
underlying disease. While certain variables have been
accounted for, some have not been, in both studies raising
the possibility of residual confounding.

Despite limitations, these reports draw our attention to an
important issue in the management of patients undergoing
colorectal surgery. Adequate pain control is an important part
of postoperative care however AL have significant and serious
consequences. While most of the risk factors for AL are not

necessarily modifiable, those that can be changed should
certainly be addressed. Whether NSAID use is indeed a clin-
ically relevant risk factor for anastomotic complications still
requires further investigation, but some caution is certainly
warranted.
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