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Abstract
In a recent article, Gorissen et al  report on 795 pa-
tients with primary colorectal anastomosis operated 
on during the period 2008-2010 for different colorectal 
conditions at two centres. The leakage rate was signif-
icantly higher among patients who were administered 
non-steroidal anti-inflammatory drugs (NSAIDs) in the 
perioperative course. A dose-response relationship 
could also be traced, where longer NSAID use yielded 
a higher risk of anastomotic breakdown. However, as 
this study is observational in design, confounding by 
indication may be present and there is also a risk of 
residual confounding from unmeasured covariates. 
Moreover, the question whether different affinity for 
the cyclooxygenase enzyme is important in different 
NSAIDs seems to be largely unanswered. The results, 
conclusions and clinical relevance of the aforemen-
tioned study, including the possible effects of different 
types of NSAIDs, are discussed. While acknowledging 
that this study represents the best attempt so far in 
establishing the causal relationship between periop-
erative NSAID use and anastomotic leakage, the need 
for further research in this important area is under-
lined.
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COMMENTARY ON HOT ARTICLES
We read with interest the recent article by Gorissen et al[1] 
from the Netherlands reporting data from two teaching 
hospitals concerning use of  non-steroidal anti-inflamma-
tory drugs (NSAIDs) and anastomotic leakage in colorec-
tal surgery.

Anastomotic leakage is a feared complication that 
increases morbidity, mortality and healthcare costs[2,3]. 
Identified risk factors include malnutrition, smoking, co-
morbidity and, in rectal cancer surgery, male gender, lack 
of  a protective stoma, and anastomotic level[4-7]. Whether 
or not the level of  vessel ligation is a risk factor is still 
under debate[8].

NSAIDs are currently widely used in perioperative 
analgesia as a means of  providing effective pain con-
trol while decreasing the need for opioid drugs and, 
subsequently, reducing the risk of  nausea, constipation 
and ileus[9,10]. Since NSAIDs interfere with the normal 
inflammation present in wound healing, it is not illogi-
cal to infer a risk of  impaired anastomotic healing. This 
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possible negative factor must be thoroughly scrutinized, 
especially since any detrimental effects on anastomotic 
integrity may overshadow the positive effects of  opioid-
sparing NSAIDs.

NSAIDs are a heterogeneous group of  drugs, tradi-
tionally subdivided by their effects on the enzymes of  
the cyclooxygenase (COX) class. The COX enzymes are 
responsible for the production of  prostaglandin H2, the 
first step in the prostanoid biosynthesis. With the revela-
tion that most of  the adverse effects of  NSAID used 
seemed to be linked to decreased COX-1 activity, and 
that the beneficial anti-inflammatory effects seemed to 
be associated with inhibition of  COX-2, the develop-
ment of  selective COX-2 inhibitors was initiated. Several 
of  the classical NSAIDs have been reappraised and 
turned out to be mostly COX-1 selective, which thus 
reflected their tendency to cause gastrointestinal side ef-
fects. However, the positive effects of  selective COX-2 
inhibition have subsequently been questioned, as any 
lesser rate of  gastrointestinal adverse effects may have 
been outweighed by negative effects such as increased 
risk of  cardiovascular events[11].

As regards to colorectal surgery, recent retrospec-
tive clinical studies have also indicated a negative effect 
on anastomotic healing[12-14], as well as some, but not all, 
experimental investigations[15-17]. In these studies, COX-2 
inhibitors in particular have been implicated, as these 
have been compared unfavourably with mostly COX-1 
selective compounds; more specifically, the use of  
celecoxib and diclofenac compared to ibuprofen seemed 
to be associated with high leakage rates[12-14]. This is of  
special note, as the classical NSAID diclofenac usually 
is classified as “weakly COX-2 selective” along with 
celecoxib, while ibuprofen is classified as “weakly COX-1 
selective”[18]. Thus, some of  the debate regarding poten-
tial effects on anastomotic healing has revolved around 
not only NSAID use in general, but also the different af-
finity for the two main COX enzymes.

In the present article, Gorissen et al[1] analyzed retro-
spectively 795 patients who underwent primary color-
ectal anastomosis during a three-year period from 2008 

to 2010 at two Dutch teaching hospitals. Indications 
for surgery included both benign disease and colorectal 
malignancy, and elective as well as emergency surgery 
was performed. All patients were treated according to 
a fast-track surgery protocol including epidural anaes-
thesia, while the use of  NSAIDs was not standardized, 
and was thus administered as per physician preference. 
The patients were divided into four groups according 
to NSAID use, where the terms “non-selective” and 
“selective” NSAIDs were used to differentiate older and 
newer classes of  NSAIDs, roughly differentiated by the 
later being ostensibly more selective towards COX-2. 
The largest group was non-users (n = 471). Of  the 
NSAID users, 201 patients used non-selective NSAIDs, 
79 used selective COX-2 inhibitors and 44 used both 
non-selective and selective drugs. It should be noted that 
the authors defined diclofenac as a non-selective NSAID 
while meloxicam and celecoxib were categorized as se-
lective NSAIDs.

The overall leakage rate was 9.9% (10.0% for right co-
lonic, 8.7 for left colonic and 12.4 for rectal anastomoses). 
Among the patients who were not administered NSAIDs, 
the leakage rate was 7.6%, while users of  any NSAID 
sustained a leakage rate of  13.2%; the multivariable odds 
ratio (OR) with 95%CIs was 1.84, 1.13 to 2.98. The leak-
age rates for non-selective NSAID, selective NSAID 
and combination users amounted to 14.5, 9.0, and 16%, 
respectively, with corresponding ORs (and 95%CIs) of  
2.13 (1.24 to 3.65), 1.16 (0.49 to 2.75) and 1.86 (0.75 to 
4.61), respectively (Figure 1). Interestingly, an analysis of  
the duration of  NSAID use yielded significant differences 
between use of  any NSAID for three days or more com-
pared with use for only one or two days, with longer use 
being associated with a higher rate of  anastomotic leakage 
(16.6% vs 10.0%).

In the current study, the use of  NSAIDs as compared 
to non-use seemed to be associated with an increased 
risk of  leakage from colorectal anastomoses. This in our 
opinion is, to date, the best designed and most adequately 
powered study to establish this relationship. However, 
the question of  whether COX-1 and/or COX-2 inhibi-
tors are responsible for this increase in risk is still debat-
able. The stratification into “non-selective”, “selective” 
and “combination” users dilutes the statistical power, 
which may in itself  make any conclusions hard to justify; 
moreover, the decision to classify diclofenac as a non-
selective NSAID may have confounded these results, as 
diclofenac is comparable to both celecoxib and meloxi-
cam regarding COX-2 affinity[11]. Taking this into con-
sideration, the current study may not quite disprove that 
truly selective NSAIDs are a risk factor for leakage. The 
aforementioned retrospective studies, in which the use of  
diclofenac and celecoxib has been compared to ibupro-
fen, are therefore difficult to relate to the current study, 
as ibuprofen did not seem to be used.

Furthermore, the patient population in this study is 
quite heterogeneous, as patients undergoing both elec-
tive and emergency surgery and with malign and benign 
disease were included. Nevertheless, the authors have 

NSAID use Leak rate (%) Odds ratio (95% CI)

No NSAID 7.6 1.00 (reference)

Any NSAID 13.2 1.84 (1.13-2.98)

Non-selective 14.5 2.13 (1.24-3.65)

Selective 9.0 1.16 (0.49-2.75)

Combination 16.0 1.86 (0.75-4.61)

1.0
NSAID better     NSAID worse

Figure 1  Multivariable logistic regression with non-steroidal anti-inflam-
matory drugs as exposure and anastomotic leakage as outcome in 795 
patients operated on with a primary colorectal anastomosis[1]. NSAIDs:
Non-steroidal anti-inflammatory drugs.
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adjusted for known confounders including e.g.  resection 
type, but residual confounding is hard to rule out due to 
the observational nature of  the study. This study design 
is also subject to confounding by indication, duly ac-
knowledged by the authors, as NSAIDs might have been 
administered because of  increasing pain due to leakage or 
factors leading to leakage, e.g.  anastomotic tension. Surgi-
cal technique might also be of  concern, as there is a sur-
prisingly high rate of  leaks from the colonic anastomoses, 
amounting to about 10%. This may explain the postop-
erative mortality of  4.2% for all patients, which does not 
compare well to even population-based figures[19].

In conclusion, the authors have produced the best 
attempt so far in establishing the causal relationship 
between postoperative NSAID exposure and colorec-
tal anastomotic leakage. However, this result must be 
interpreted with caution and might not yet justify the 
discontinuance of  established practices of  administering 
NSAID in this setting. Although this study corroborates 
the general perception that NSAID use may increase the 
risk of  anastomotic leakage, there is still considerable 
uncertainty regarding the effects of  inhibiting the COX 
subtypes. Further research is certainly warranted and 
could include large register studies as well as prospective 
studies with meticulous collection of  data concerning 
NSAID exposure, including timing of  administration 
postoperatively, type of  substance, duration and dosage. 
Ideally, a multi-centre randomized controlled trial would 
be suitable in order to ultimately answer the question of  
whether any NSAID use causes anastomotic leakage; 
however, one might question the ethics of  performing 
such a study, considering the mounting observational 
evidence against NSAID use.
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