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Commentary: Don’t fear the
nonsteroidal
anti-inflammatory drugs
Jennie H. Kwon, MD, and Chadrick E. Denlinger, MD

CENTRAL MESSAGE

Ketorolac appears to be a safe
adjunct for pain control
following an esophagectomy.
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Jennie H. Kwon, MD, and Chadrick E. Denlinger, MD

The opioid epidemic has devastated communities across our
nation during the past 2 decades, and surgeons have been
called on to prescribe opioids more responsibly. The
Enhanced Recovery After Surgery (ERAS) Society has
responded to this call to action with publication of periop-
erative protocols that encourage multimodal analgesia to
minimize opiate consumption. For example, a recently pub-
lished ERAS protocol for esophagectomy recommends
several analgesic agents, including thoracic epidural anes-
thesia, paravertebral blocks, acetaminophen, and nonste-
roidal anti-inflammatory drugs (NSAIDs), among others,
in addition to opioids reserved only for breakthrough
pain.1 Obviously, shifts in practice patterns must be evalu-
ated for unknown hazards, and perioperative NSAID use
has been associated with increased rates of anastomotic
leak in colorectal and bariatric surgeries.2 Most recently, a
retrospective study from the Danish National Patient
Registry found that ketorolac and other NSAIDs dramati-
cally increased the rate of anastomotic leak following an
esophagectomy.3

Given these concerning findings, Corsini and colleagues4

retrospectively evaluated the influence of ketorolac use
following esophagectomy, reviewing the rate of anasto-
motic leak in a cohort of 1019 patients over a 13-year period
at the MDAnderson Cancer Center. They found that despite
a near-doubling in the rate of ketorolac use in patients after
esophagectomy, rates of anastomotic leak decreased over
the study period from 15% in 2006 to 2% in 2018. On
multivariate analysis, ketorolac use was not associated
with anastomotic leak nor was there a dose-dependent
association.
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This study addresses the important issue of postoperative
pain management in an era where we have recognized the
risks of opiates. However, it is likely inadequately powered
to detect any difference in rates of anastomotic leak
between patients who did or did not receive ketorolac.
Though the cohort includes more than 1000 patients, the
study population varies widely. Patients varied in treatment
paradigm (upfront surgery vs neoadjuvant chemoradiation
followed by surgery) and surgical approach (minimally
invasive vs open, Ivor Lewis vs transhiatal and 3-field).
During the study period, the practices of detecting
anastomotic leak shifted from routine screening in all
patients to selective evaluation of only suspected leaks.
Further, it is uncertain whether their adoption of ERAS
practices during the study period not only led to more
frequent use of ketorolac but also encouraged other signif-
icant modifications in postoperative management such as
timing of oral intake or length of postoperative nasogastric
tube decompression.
The ERAS paradigm attempts to standardize periopera-

tive care for patients and is certainly positioned to address
the national opioid crisis with recommendations for postop-
erative analgesia. Developed by a working group of thoracic
and upper gastrointestinal surgeons, anesthesiologists, and
nurses, the ERAS guidelines for perioperative esophagec-
tomy care are formulated from available literature. Howev-
er, we must remain vigilant for unforeseen consequences
while applying these protocols, which are only just that.
As practice patterns shift to multimodal analgesia and
increased use of NSAIDs, we should be cautious to assess
individual patient risk for gastric irritation, platelet dysfunc-
tion and postoperative bleeding, or renal dysfunction, and
perhaps now also for anastomotic leak.
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Commentary: Enhanced recovery
after surgery: Does ketorolac get in
the WAE of anastomotic healing
following esophagectomy?
Shawn S. Groth, MD, MS, FACS
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As part of a multimodal, opioid-
limiting, Enhanced Recovery Af-
ter Surgery protocol, ketorolac
does not increase the risk of
anastomotic leak following
esophagectomy.
Shawn S. Groth, MD, MS, FACS

Following the success of Enhanced Recovery After Surgery
(ERAS) protocols for lower gastrointestinal malignancies,1

similar pathways have emerged for patients undergoing
esophagectomy.2,3 By standardizing perioperative patient
care, ERAS pathways have the potential to improve the
quality and efficiency of perioperative patient care, thereby
reducing hospital length of stay, health care costs,
perioperative morbidity, and potentially enhancing
patient-centered outcomes.4 Central to ERAS pathways is
multimodal perioperative analgesia, which often include
selective or nonselective non-steroidal anti-inflammatory
drugs (NSAIDs).5

During wound (anastomotic) healing, cyclooxygenase
coverts arachidonic acid into prostaglandins, which play a
central role in orchestrating a number of essential events,
such as the activation of wound-associated epithelial
(WAE) cells and fibroblasts.6 These actions are critical for
promoting epithelialization of and providing tensile
strength to the anastomosis. Therefore, cyclooxygenase in-
hibitors carry a theoretical risk of increasing the risk of
anastomotic leaks. Indeed, there is (albeit not strong) evi-
dence that NSAIDs may increase the risk of a leak
following colectomy or proctectomy.7 Therefore, the
possible benefits of NSAIDs in ERAS pathways must be
balanced against their potential negative effects, including
the risk of poor anastomotic healing.

In this issue of the Journal, Corsini and colleagues8 per-
formed a retrospective review of 1016 patients who under-
went esophagectomy for esophageal cancer at a single
high-volume institution over a 12-year period (2006-
2018) to assess the association between ketorolac use and
clinically significant anastomotic leaks, defined as those
leaks requiring endoscopic, surgical, or percutaneous inter-
vention. Importantly, over the course of the study, the au-
thors evolved to a practice of selective use of imaging
when a leak was suspected, which limits the generalizability
of their findings to clinically insignificant leaks detected on
routine postoperative screening.
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