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Zachary Cope, of St Mary's Hospital, advised early
operation for the acute abdomen in doubtful cases
when he wrote in his classic treatise on the acute
abdomen in rhyme:

In doubtful cases do not wait too long
before exploring for it is quite wrong

to act upon the slogan wait and see
when looking might provide the remedy.'

Since then surgeons have come to accept the
"pre-emptive strike," in which early laparotomy is
performed when the need for an operation is in doubt
to prevent the more serious complications that may
follow untreated progression of disease. However, this
view has been brought into question by recent advances
in diagnostic and management aids.2 Early exploration
in doubtful cases will always be associated with the
possibility of a "negative laparotomy"-"that is one in
which no explanation for the patient's symptoms is
found or one in which the symptoms are explained but
the condition does not require an operation. Figures
over 25% for the removal of a normal appendix
are not uncommon2 despite evidence that the
complications which may follow such an operation are
not insignificant.3 Although difficult to evaluate, the
complications of negative laparotomy are likely to be
more serious in patients who are ill from associated
conditions, as has been shown for colonic pseudo-
obstruction.4 Furthermore, hospital stay and final
recovery are prolonged.
However, attempts to decrease the number of un-

necessary interventions may lead to some patients
having a necessary operation delayed; this has been
termed a bad management error,5 as these patients
have potentially life threatening conditions. The
surgeon, like a latter day Ulysses, must steer a course
between the Scylla of a negative laparotomy and the
Charybdis ofbad management errors. At the same time
he has to be aware of the potential costs and benefits of
his decisions.6

Several routine investigations have been added to
history taking and physical examination in the clinical
assessment of the acute abdomen. Few have con-
vincingly contributed to the sensitivity or specificity of
a diagnosis when couched in the terms: "Do I need to
open the abdomen?" For example, urine microscopy,
serum amylase concentration, and the presence of
fever and leucocytosis have added little to clinical
evaluation.7 8 Likewise, the role of plain radiographs,
except when perforation or obstruction are suspected,
has been questioned,9 particularly when they are
interpreted by a junior doctor.'"

Attempts to avoid a negative laparotomy or a bad
management error rest not so much on the right

diagnosis but on making the right decision: to operate
or not."I This decision will be influenced by the referral
pattern and the urgency of presentation. Though
diagnosis and decision may march together, the last is
axiomatically more important.'2 The decision to
operate on a patient with perforated appendicitis who
at laparotomy turns out to have ischaemic bowel
reflects a correct procedural decision but an incorrect
diagnosis. Thus the assessment of any new diagnostic
or management technique must take into account its
ability to influence clinical decision making rather than
its effect on diagnostic accuracy.'3 1' This review
examines those techniques and investigations currently
available to the surgeon for improving overall manage-
ment of the acute abdomen (fig 1).

Non-invasive techniques
STRUCTURED HISTORIES AND COMPUTER AIDED
DIAGNOSIS

Much has been written over the past 15 years on the
improvements in overall management which are
associated with computer aided diagnosis.' 15-18 To use
computer aided diagnosis workers have manipulated
the bayesian probabilities on which most clinical
decisions aremade and formalised them into a computer
program. Clinical information is collected with a
structured data sheet and details are then entered into
the computer, so that the clinician and the computer
assimilate the same clinical data. The clinician reaches
his or her diagnosis using previous experience and
acquired knowledge, whereas the computer uses
formalised bayesian probabilities based on a large data
base ofprevious associations. Computer aided diagnosis
has produced around a 20% improvement in diagnostic
accuracy irrespective of the experience and seniority of
the clinical staffwho collected the data. 16 A more recent
multicentre study has confirmed the earlier improve-
ments, showing that diagnostic accuracy improved
from 46% to 65% and that the negative laparotomy rate
fell to 10% while the incidence of bad management
errors dropped to 0 2%.5

Despite these impressive results computer aided
diagnosis has not become widely accepted.'9 Although
this may partly reflect the high incidence of non-
specific abdominal pain diagnosed by computer, which
reaches 50% in some of the studies,'520 perhaps the
greatest obstacle remains an inbuilt irrational prejudice
against using computers in direct patient management.
This may be quite deep seated,2' and there are still
many obstacles to the acceptance of formalised clinical
decision analysis.22
The diagnostic and procedural improvements

associated with computer aided diagnosis are multi-
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FIG 1-Algorithm for managing the acute abdomen

factorial; there is evidence that structured history and
data collection sheets are perhaps the most important.
When these are used without the computer, diagnostic
accuracy1723 and overall decision making" are both
improved. But improved performance is always likely
when a clinical team focuses on a problem, especially
when this is combined with regular feedback of results,
peer review, and audit,5 24-26 all of which are inherent
components in studies of this sort. Thus the actual role
of the computer is difficult to quantify, and it probably
contributes less by itself than by association with the
other factors mentioned. This does not, however,
discount its central catalytic role24 nor its contribution
as a stimulus to good clinical practice.27

PLAIN AND CONTRAST RADIOGRAPHY

The use of plain abdominal radiographs in assessing
the acute abdomen seems to influence management in
only 4% of cases.28 The erect abdominal radiograph for
diagnosing bowel obstruction also has little value,'029
although the erect chest radiograph remains the best
investigation for detecting a pneumoperitoneum.930
Unsurprisingly, senior staff are better at detecting
abnormalities than juniors,2930 and this suggests that,
rather than restricting emergency radiography
requested by junior staff, better education is needed
about the most appropriate view to be obtained in each
patient and subsequent interpretation.32

The popularity of gastrointestinal contrast studies
when evaluating patients with suspected obstruction or
perforation has steadily increased.33 Up to 70% of
patients with a perforated duodenal ulcer can be
successfully managed non-operatively by an aggressive
regimen of nasogastric suction, intravenous antibiotics,
and H2 receptor antagonists.34 Those in whom
spontaneous sealing has not occurred can be detected
by radiography after a contrast meal.35 Based on a
similar principle, contrast enemas have been used in
patients with acute diverticular disease to identify
those with a leak or peridiverticulitis. In one study 13
of 16 patients with a leak or peridiverticulitis identified
by a contrast enema required surgery compared with
only three of 30 in whom uncomplicated diverticular

36disease was seen.
A water soluble contrast enema has an important

role in the diagnosis and management of patients with
large bowel obstruction.37 38 The evidence is such that it
can be persuasively argued that, to avoid unnecessary
laparotomy for "pseudo-obstruction," a patient with a
clinical diagnosis of large bowel obstruction should
have either a contrast enema or a diagnostically
successful colonoscopy before surgery. Not only does a
contrast enema accurately identify those patients with
a mechanical cause for the obstruction and who
therefore require surgery but it also reveals those
patients with pseudo-obstruction, who, by definition,
do not. Other studies have suggested that a limited
contrast meal and follow through may be useful for
small bowel obstruction,3940 although its influence on
clinical decision making requires further study.

ULTRASONOGRAPHY

Ultrasonography is used increasingly commonly in
investigating both acute and chronic abdominal
conditions. It has a diagnostic accuracy over 95% in
acute cholecystitis, which is similar to that of
scintigraphy.443 It therefore provides a swift and
reliable means of diagnosis, which is essential if a
policy of early cholecystectomy is to be followed."4'

Early reports from the Netherlands of the value of
ultrasonography in detecting acute appendicitis' have
recently been confirmed by a larger study from the
same group.47 The acutely inflamed appendix can be
visualised sonographically in 86% of patients, the
proportion being higher in those with non-perforated
appendixes. It seems, however, that ultrasonography
is not superior to clinical assessment in typical cases of
appendicitis, and its main use is in patients with a
doubtful clinical picture.48 High resolution ultra-
sonography may also have advantages in women with
lower abdominal pain as the pelvic organs can be seen
clearly.4

Invasive techniques
FINE CATHETER ASPIRATION

Needle aspiration of the peritoneal cavity in patients
with acute abdominal pain has been used for many
years,50 but the recent introduction of a technique for
examining peritoneal cytology using fine catheter
aspiration5' has important refinements. A small
umbilical catheter is inserted through a size 14 G
cannula inserted into the peritoneal cavity under local
anaesthesia (fig 2). Aspirates are then taken for
immediate microscopic analysis. The risk ofperforating
underlying viscera seems to be small when a cannula of
this size is used.5' An increase in the proportion of
polymorphonuclear cells (>50%) has been shown to
predict reliably the presence of acute intra-abdominal
inflammatory conditions (fig 3).5' This technique has
now been used to improve clinical decision making in
difficult cases of acute abdominal pain5 and, when
performed on every patient with acute abdominal pain,
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significantly reduces the number of inappropriate
management decisions.52 Acute inflammatory con-
ditions requiring surgery and those which do not
cannot be differentiated by peritoneal cytology,
although it does identify patients without an inflam-
matory focus. Thus fine catheter aspiration is of most
value as an investigation before laparoscopy, with
negative results preventing unnecessary laparoscopy
and patients with positive results proceeding to
laparotomy or laparoscopy depending on the clinical
picture.53 54

Peritoneal lavage, although usually used to investi-
gate blunt abdominal trauma," has also been used to
assess the acute (non-traumatic) abdomen.56 As in
trauma examination of lavage fluid for leucocytes, red
cells, bile, amylase, and bacteria provides valuable
information about the underlying condition and the
need for surgery.

LAPAROSCOPY

The use of laparoscopy before an operation in
patients with acute abdominal pain is not new,57 and
several studies have investigated its role in diagnostic
decision making.5843 A selective policy of laparoscopy
in patients with acute abdominal pain in whom the
decision to operate is in doubt13 can reduce the
management error rate to almost zero. Patients with
possible appendicitis are particularly suitable for this
technique as the normal appendix can be visualised at
laparoscopy in at least three quarters of patieiits,64 and
with experience this proportion rises to nearly 100%.65
It could be argued that laparoscopy should be
performed in all women with suspected appendicitis,
irrespective ofthe certainty ofthe diagnosis, because of
the high error rate in this group.61 659 Failure to reduce
unnecessary appendicectomy rates despite pre-
operative laparoscopy may reflect inexperience in the
technique.'7 Non-visualisation of the appendix does
not inevitably necessitate its removal as signs of
inflammation in the right iliac fossa will usually alert
the laparoscopist to the possibility of appendicitis,6162
and in some cases another obvious cause for the acute
abdominal pain may be found.65

Laparoscopy is safe and relatively simple to learn;
the introduction of laparoscopic cholecystectomy7' will
also make it more familiar to surgeons. The compli-
cation rate associated with laparoscopy is about 3%
with a mortality of eight per 100 000.72 These figures
include both diagnostic and operative laparoscopic
procedures and are considerably less than the reported
complication rate after the removal of a normal
appendix, which can reach 17%. Although laparoscopy
in the acute abdomen is usually done under general
anaesthesia, it can be readily performed under local

FIG-2-Equipment for fine catheter aspiration: (left to right) 10 ml
syringe, 25 G needle (for fenestrating the distal 5-10 cm of umbilical
catheter), 14 G venous cannula, and 3 5 CH umbilical catheter

FIG 3-Peritoneal aspirates from patients (top) with and (bottom)
without acute inflammation. Smears were air dried and stained
by modified Romanovsky's method. The darkly stained nuclei of
neutrophils is clearly seen in the top picture (magnification x400)

anaesthesia.73 However, it remains difficult to do so in
the presence of acute abdominal pain with possible
inflamed parietes. The new minilaparoscope, which
has been used under local anaesthesia in the assessment
ofblunt abdominal trauma,74 may prove valuable in the
acute abdomen.

Discussion
Emergency admissions continue to account for the

largest proportion of the overall general surgical
workload and available resources75 and have stimulated,
along with surgical audit and peer review,262776 the
development of many techniques described in this
review. Rigorous analysis of management successes as
well as failures must be encouraged, and sufficient
evidence now exists to support the widespread intro-
duction of structured data sheets for the initial history
taking and physical examination of all patients who
present with acute abdominal pain. Whether a
computer is used to produce diagnostic probabilities
remains a personal choice, but the additional
advantages of teaching and data collection make it an
attractive adjunct. The decision about additional
investigations will always rest with the clinician, but
boih ultrasonography and fine catheter aspiration
should become more widely used and must be
available 24 hours a day. Similarly, gastrointestinal
contrast studies in the emergency investigation of the
acute abdomen are to be encouraged, particularly in
cases of large bowel obstruction. Laparoscopy remains
the final tool in the surgeons' armamentarium with
which an incorrect management decision can be
avoided and in the future must become as familiar to
the general surgeon as it has been in the past to the
gynaecologist.

In each patient who presents with an acute abdomen
the decision to operate is central. A negative laparotomy
or the failure to operate early may have far reaching
consequences, and it could be argued that those units
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which do not pursue routines of the kind discussed
here are failing to provide an adequate service to their
patients.

I thank Professor H A F Dudley for his advice and
criticism.
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