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The timing of treatment for appendicitis has been a con-
tentious issue for the past 120 years and still remains
unsolved as reported in studies published in various issues
of the WJS. The issue has been extensively studied. Most
studies have found an association between the pre-hospital
delay and the proportion of perforation, and as a conse-
quence also with postoperative morbidity, whereas the
impact of in-hospital delay is less clear. A large number of
studies have not found any negative impact of in-hospital
delay up to 24-36 h. However, studies on the association
between delay in the treatment of appendicitis and perfo-
ration or morbidity are observed to be with many pitfalls.
Many such pitfalls are present in the study by Saar et al [1].

One of the more basic errors is when an association is
interpreted as causal. If we see an association between delay
and perforation, we think that we can forestall perforation
and morbidity if we operate promptly. However, evidence
suggest that perforated appendicitis can rarely be prevented.
The almost constant findings that perforation is determined
by the time from debut of symptoms till the admission to
hospital, and that in-hospital delay has no or very limited
impact suggest that most perforations occur early before the
patient arrives to hospital. The incidence rate (the number
per 100,000 inhabitants) of perforations is the same in
hospitals applying wide or very strict indication for surgery
[2] Differences in management only have an impact on the
incidence rate of non-perforated appendicitis. Hospitals that
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operate promptly on all patients with assumed appendicitis
will therefore have a low proportion of perforations, as they
operate more cases of non-perforated appendicitis, but the
number of perforations remains the same. And many studies
have shown an association with higher proportion of neg-
ative appendectomies in patients operated with short delay.

The total duration of symptoms at operation is mainly
determined by the pre-hospital delay. This is associated
with structural, organizational and socioeconomic factors
like distance to the hospital, health care seeking behaviour,
age, sex, race, insurance status, availability of health care,
referral system. Most of them can hardly be changed.
Older, uninsured and depraved patients tend to seek care
late. The association of perforation with race and insurance
status has been interpreted as a sign of unequal access to
health care, but the evidence are contradicting. Campaigns
to motivate the population to seek care early and increase
the awareness of the public for symptoms of appendicitis
have been tried with no success.

In-hospital delay is associated with organizational fac-
tors, like the efficiency of the ER, the triage system, use of
guidelines, work load, time of day at admission, avail-
ability of radiological service and an emergency operating
theatre. Patient-related factors are also involved, like
comorbidity, unclear clinical presentation of the disease,
time needed for diagnostic workup or resuscitation. The
referring practitioner, the ER-physician or the surgeon may
also have a part in the delay—the “doctor’s delay”. This
may be because of unclear clinical presentation, miscom-
munication between the patient and the physician, lack of
competence, ignorance or mistake.

Itis obvious that a large number of factors may all have an
impact on the duration of symptoms at operation and many of
them are also interrelated with risk for confounding effects.
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Almost all studies of this issue are cross-sectional, compar-
ing groups of patients with short and long delay. Such studies
are however prone to important bias as these groups differ in
many characteristics. Patients operated with short delay are
more commonly younger, healthier and have more obvious
clinical presentation. Patients operated with long delay are
more often men, older, have higher grades of comorbidity,
depraved, unclear clinical presentation, misdiagnosed, etc. A
common mistake is to report on the differences in the pro-
portion of perforation or morbidity between groups with
short and long delay, often in small samples, without taking
account of the differences in all these characteristics. This is
like comparing apples and oranges.

Some studies go further and use more sophisticated
analyses, adjusting for the differences in some factors by
selection of subgroups of patients with defined character-
istics, like “assumed” uncomplicated appendicitis, strati-
fication for characteristics like age, sex, pre-hospital and
in-hospital delay or using multivariable logistic regression
analysis. Such reports will give less biased estimates, but
the mathematical models are imperfect and there will
always remain factors that have been overseen and
uncontrolled for.

The ideal study design to estimate the effect of delay
would be a randomized trial, but no such study has been
done. Interventional studies, which are closer to an
experimental design and may give less risk of bias, are also
rare. One hospital introduced a change in practice not to
operate during night time, thus delaying surgery with up to
9 h for some patients [3]. An analysis comparing the out-
come before and after the intervention showed a reduction
in the nightly operations but this had no impact on the
proportion of perforations, complications or length of stay.
Studies from hospitals with a policy not to operate during
nighttime compared the outcome in patients operated with
short and long delay and found a slightly longer length of
stay, but no difference in the proportion of perforations or
postoperative complications [4, 5, 6].

In the end, all these studies have a critical error as they
do not take into account the effect of the spontaneous
resolution of uncomplicated appendicitis that occur with
time. There are strong evidence that support the hypothesis
that there are two entities of appendicitis, one progressing
to perforation which often occurs within a few hours, and
another self-limiting. Self-limiting appendicitis is common
and goes often undiagnosed [7]. The rationale for the
increasing proportion of perforation with time because of
the resolution of undetected, self-limiting appendicitis is
nicely illustrated by Luckman (Fig. 1).

Is delay dangerous or is it in fact beneficial? No one
would defend or argue for delaying treatment in patients
with advanced appendicitis. Early identification and treat-
ment of perforated appendicitis is therefore important. But
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Fig. 1 Time course from the onset of symptoms to hospital
admission for two hypothetical types of appendicitis. Numbers over
arrows indicate cases admitted to the hospital on the day after
symptom onset shown on the same /ine (from Luckman [8])

some hours delay in patients with simple appendicitis is
safe and may in fact be beneficial as it may allow spon-
taneous resolution to occur. As a consequence the pro-
portion of perforations will increase due to the selection as
the advanced cases will remain. In patients with an
equivocal diagnosis, active observation is a time-proven,
safe and simple management which gives an improved
diagnostic accuracy.
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