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Introduction

The role of diagnostic imaging in the management of

patients with a suspicion of appendicitis is controversial.

Early reports of good results, with a low frequency of

negative appendectomies based on ultrasound or computed

tomography (CT), have been followed by other investiga-

tors with contradictory results [1, 2]. The encouraging

results reported by Toorenvliet et al. [3], from Leiden, the

Netherlands, using routine ultrasound and limited com-

puted tomography, must therefore be put into perspective.

Whereas the diagnostic properties of diagnostic imaging

have been evaluated in a large number of prospective trials,

there is a disturbing lack of randomized trials that show the

benefit of adding these modalities to the diagnostic workup.

At present there are only three small randomized trials that

have evaluated the use of CT, and they present no con-

vincing support for its wide useCON [4–6].

The only randomized trial using routine ultrasound for

the diagnosis of appendicitis confirmed the high sensitivity

and specificity of this modality (94.7 and 88.9%, respec-

tively) but did not find any benefit over conventional

clinical diagnosis and a highly selective use of diagnostic

ultrasound (8.8% compared to 10.6% negative appendec-

tomies) [7]. The same trial found a trend toward an

increase in the number of diagnosed appendicitis cases,

suggesting that the routine use of ultrasound may have led

to the detection and operation of appendicitis cases that

would otherwise have resolved, resulting in a net increase

in the number of unnecessary operations. Similar findings

and their implications have been observed by other inves-

tigators CON [8–10].

The performance of ultrasound is dependent on the

experience and the skill of the examiner. Dutch radiologists

have a long tradition of using ultrasound, which may

explain the high sensitivity (0.91) and specificity (0.98)

that was achieved on the reported series. Meta-analyses of

published studies have arrived at substantially lower fig-

ures, with a summary sensitivity of 0.83–0.87 and a sum-

mary specificity of 0.79–0.94 CON [11–14]. The quality of

the US examination in Leiden must therefore be regarded

as extremely good, and it is likely that it would not be

reproduced in most other places.

The performance of all diagnostic tests is strongly

dependent on the prevalence of the suspected disease.

Regardless of a high sensitivity and specificity, the pre-

dictive values (PV) will rapidly deteriorate if a diagnostic

modality is applied in the wrong population. If we were to

use ultrasound on all patients with abdominal pain in our

emergency department we would probably be disappointed

in the results, even if the technologists have the same skill

set as their Dutch counterparts. Typically, the prevalence of

appendicitis in patients examined for abdominal pain with a

suspicion of appendicitis at an emergency department is in

the range of 10–40% and varies with the emergency phy-

sician’s skill in the clinical diagnosis. The routine use of US

examination by the Dutch radiologists in that situation

would result in a positive predictive value (PPV) from 0.83

to 0.94 and a negative predictive value (NPV) from 0.99 to

0.94, which correspond to 3–17% negative appendectomies

and 9–10% missed appendicitis. An average radiologist

would arrive at considerably worse figures.
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Another secret in the good results achieved lies in the

apparently good clinical skill of the surgeons at Leiden,

who were able to select a group of patients with a clinical

suspicion of appendicitis where the prevalence of appen-

dicitis was 65%, whereas in most other studies, the prev-

alence seldom reaches 40%. That strong criteria were used

for this selection is shown by the high specificity (0.91) and

the fact that 13% of the patients with a final diagnosis of

appendicitis were not included in the initial group with the

suspicion of appendicitis. Still, only 60% of the patients

had a high suspicion of appendicitis, 20% were admitted

for observation and repeat examination and 20% were

observed at home.

The authors erroneously call this the ‘‘clinical diagnosis

of appendicitis’’ and present its diagnostic characteristics,

whereas it would more accurately be called the ‘‘clinical

diagnosis of suspicion of appendicitis.’’ It is also a different

matter to propose a management that you know is not the

final decision. The diagnostic properties of the clinical

diagnosis are therefore severely underestimated in this

study. It would be of interest if the authors presented the

changes in management and the final diagnosis separately

for the three groups with different clinical suspicion of

appendicitis to give the clinical diagnosis a fair description.

We only know that 19 patients had diagnostic imaging on

day two and that 6 of those studies were false positive. We

also know that the surgeon correctly overruled the false

negative diagnostic imaging in seven of eight instances,

which gives credit to the diagnostic skill of the surgeon. To

give a fair description of the US diagnosis, it would also be

of interest to know the number of false appendicitis diag-

noses in the 638 patients who were thought not to have

appendicitis.

From my understanding of the study, the good result

reported from Leiden is therefore achieved by the combi-

nation of a good clinical diagnosis, including active

observation with repeat examination, and the skilful use of

ultrasound in selected patients with a high suspicion of

appendicitis. We are still waiting for more randomized

trials before we can define the role of diagnostic imaging in

the management of patients with suspicion of appendicitis.
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