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however, may be difficult in the early stages. The computer-
aided diagnosis of appendicitis used at this hospital increased the
diagnostic accuracy of the medical staff from 84-4" o to 93 5 (,,
with the result that fewer unnecessary laparotomies were carried
out. There may be considerable overlap between the symptoms
and signs at presentation of acute appendicitis and the more
serious perforating and gangrenous appendicitis. Perforation
may occur in a patient with a short history or be associated with
minimal signs and constitutional disturbance. Similarly, acute
appendicitis may be accompanied by major constitutional
disturbance.

Computer-aided diagnosis is known to increase diagnostic
accuracy in appendicitis. This analysis of patients showed that
significant differences existed between the two pathological
groups of acute and perforating or gangrenous appendicitis,
and that a computer may use these differences to predict the state
of the appendix. The clinical index method of prediction has an
accuracy similar to that of a computer. Under ideal conditions
a normal appendix should not be removed, but appendicectomy
should be performed before the onset of gangrene or perforation
so that postoperative morbidity is reduced. Immediate surgery
is not always feasible, but urgent appendicectomy should be
performed if computer analysis or clinical scoring predicts
gangrene or perforation.

I thank all the consultant surgeons at Bangour General Hospital, who

allowed me to study their patients; Mr A A Gunn for advice; and
Dr B L Vickery, computer programmer for the Scottish Home and
Health Department, for invaluable help.
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Early assessment of severity of acute pancreatitis using
peritoneal lavage
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Summary

Diagnostic peritoneal lavage using one litre of isotonic
saline was performed on 27 patients with acute pancreatitis
as soon as possible after diagnosis. There were no compli-
cations. Severe attacks (defined retrospectively according
to the progress of the attack) were characterised by the
presence of free peritoneal fluid and by dark-coloured
and often opalescent return fluid. The concentrations of
albumin, aspartate aminotransferase (SGOT), and total
protein in the return fluid provided good discrimination
between severe and mild attacks, and there were also
significant differences in the concentrations of amylase,
urea, calcium, potassium, bilirubin, alkaline phospha-
tase, and the white cell count. Lavage successfully
predicted severe disease in five patients whose condition
had been clinically assessed as mild.

Introduction

The mortality rate for attacks of acute pancreatitis has fallen
below 10°, in many centres. It is still difficult, however, to
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assess the severity of an attack before pulmonary oedema, renal
shutdown, and circulatory failure develop. The deceptiveness
of the initial signs has long been recognised by clinicians, and
in a recent postmortem study of 116 patients who died from
acute pancreatitis' the point was made that "to judge from the
clinical records, the severity of the disease seems to have been
underestimated in several patients." Clearly, to treat all patients
in the manner appropriate to haemorrhagic pancreatitis would
be costly, unnecessary, and unwise, but preventable deaths in
the early stages of the disease will continue to occur unless
vigorous and timely treatment is given to patients who need it.
Many of the clinical signs of acute pancreatitis are thought to

be due to the release of a "vaso-active enzyme-rich broth,"
which enters the circulation by absorption from the peripan-
creatic tissue and through the peritoneum. Thus we thought
that diagnostic peritoneal lavage might detect evidence of
severe disease before its clinical appearance. We report the
findings of diagnostic peritoneal lavage carried out soon after
admission in 27 patients with acute pancreatitis.

Patients and methods

The study was carried out on 27 patients in whom a diagnosis of
acute pancreatitis was made on or shortly after admission, on the
basis of a consistent clinical picture and a serum amylase concentration
greater than 1000 Somogyi units per dl. The severity of an attack was
classified retrospectively on clinical grounds. A severe attack was
defined as one which necessitated more than two weeks' stay in
hospital; one giving rise to complications (pseudocyst, abscess, renal
failure, etc); or one resulting in death. There were 10 severe and 17
mild attacks. Before lavage, we tried to predict the severity of the
attack on the basis of the clinical presentation.
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Diagnostic lavage was carried out as soon as the diagnosis became
apparent, usually within a few hours of admission to hospital. A
peritoneal dialysis cannula (Trocath, McGaw Laboratories) was
introduced in the mid-line 2 5 cm below the umbilicus after the
administration of 20 ml 2 0 lignocaine with adrenaline. An attempt
was made to aspirate free peritoneal fluid from the cannula, and then
one litre of isotonic saline (warmed to 37°C) was run in as quickly as
possible. By raising the foot of the bed, turning the patient on to one
side and then the other, and then again raising the foot of the bed,
we attempted to wash out most of the greater sac with the infused
fluid. The fluid was then allowed to run back into its bag by gravity.
The presence and nature of free peritoneal fluid was noted, as well

as the nature of the return fluid. Samples of the return fluid were sent
to the laboratory for estimation of amylase, albumin, total protein,
aspartate aminotransferase (SGOT), alkaline phosphatase, calcium,
phosphate, bilirubin, potassium, urea, red cell count, white cell
count, and haemoglobin. A sample was also sent to the bacteriology
department to be examined for organisms and vegetable fibres. In no
case was there any complication of the procedure.

Results

Free peritoneal fluid (at least 10 ml) was aspirated from nine of the
patients in whom pancreatitis was severe, compared with only two of
those whose condition proved to be mild. The return fluid was clear
or a light straw-colour with only a faint opalescence in all the mild
cases but in only one of the severe ones. A dark straw-coloured or
frankly brown return fluid which often contained debris or fat droplets
was collected from nine of the patients with severe disease.
The concentrations of albumin, SGOT, and total protein in the

return fluid provided good discrimination between the two grades of
severity (see fig 1). There were also significant differences between the
two groups with respect to concentrations of amylase, urea, calcium,
potassium, bilirubin, alkaline phosphatase, and the leucocyte count,
although discrimination was not of such a high order (see fig 2).
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Discussion

Attempts have been made to estimate the severity of attacks
of acute pancreatitis by examining blood concentrations of
methaemalbumin, arterial oxygen saturation,3 and concentra-
tions of calcium and fibrinogen,4 as well as a wide spectrum of
clinical and laboratory findings. Although clear-cut statistical
differences between severity groups have been shown by these
means, they generally lack sufficient confidence to be applied
to individual cases, or rely on changes that occur during the
first two days of admission. The time taken to conduct the
laboratory work for some of these estimations must also limit
their value in many hospitals. Furthermore, many cases of
severe pancreatitis will be obvious from the clinical state of the
patient on admission to hospital, and a problem exists only when
there is a falsely mild presentation.

3000

0O

D Severe
M mili_ I'lllu 1-D - _

5.0 1.0 20 2-5 -5-

;4 IIL-A
Amylase Urea Calcium Potassium Bilirubin Phosphatase Leucocytes
P<0001 P<a01l P<001 P<001 P<G00 P<005 P<002

70-

ZZ

15
0 Severe * Mild

10*
0

0

1.0 0

C

cr
f,_

0h-

0~~~~~~~~~

p <o.0I pc0OCOI-FG1-Concentrations of aspartate aminotransferase (SGOT), albumin,

and protein in peritoneal lavage fluid from patients with severe and mild

acute pancreatitis. Values are means -t1 standard deviation (SD); P values

derived from unpaired t test.

The red cell count and haemoglobin concentrations were not useful

predictors of severity, possibly because of contamination from fresh

bleeding occasioned by the introduction of the cannula.

Neither organisms nor fibres were found in any of the patients.

Such findings would show that gastrointestinal perforation had

occurred, and that the diagnosis of acute pancreatitis was therefore

incorrect. In five patients (1800 of cases) the lavage findings correctly

predicted a severe attack, although the disease had been estimated as

mild by the clinician.

FIG 2-Concentrations of amylase (Somogyi unitsAdl), urea (mmoll1),
calcium (mmoll1), potassium (mmol(mEq) 1), bilirubin (Mmol,l1), and phos-
phatase, (IU 1) and vwhite cell count (x 109j1) in peritoneal lavage fluid
from patients with severe and mild acute pancreatitis. Values are means 1
SD; P values derived from unpaired t tests.

Conversion: SI to traditional uinits-Urea: 1 mmol/l 602 mg/100 ml.
Calcium: 1 rnmol 1- 4 0 mg 100 ml. Bilirubin: 1 temol 1' z 0 06 mgl 100 ml.

Attempts to use the concentration of amylase in peritoneal
fluid obtained by needle or cannula aspiration to diagnose acute
pancreatitis have been reported." Only a few cases were
examined, however, and aspiration techniques in pancreatitis
appeared to suffer the same drawback as the traditional "four-
quadrant tap" for the diagnosis of abdominal trauma, in that
fluid was only obtained in a proportion of cases. This is why we
used the lavage technique with one litre of isotonic saline in
this study.
Our findings suggest that it is possible to achieve early

recognition of severe pancreatitis using diagnostic peritoneal
lavage. The most useful criteria appear to be the volume of free
peritoneal fluid and the appearance of the return fluid, as well
as the concentrations of albumin, protein, and SGOT in the
return fluid. Severe attacks were characterised by the presence
of more than 10 ml of free fluid, by dark straw-coloured or
brown return fluid, which sometimes contained debris or fat
droplets, an albumin concentration greater than 3 0 gl1, an
SGOT concentration greater than 10 IUI1, and a total protein
concentration greater than 7-5 g/l.

This technique allows therapeutic dialysis to be started
immediately through the same cannula, should the volume and
appearance of the fluid suggest severe disease. It also 'provides
an opportunity to confirm the accuracy of the diagnosis, and, in
many patients, actually relieved some of the pain.

We thank physicians and surgeons in the General Infirmary at
Leeds and York District Hospital for permission to report cases under
their care, and the departments of chemical pathology, bacteriology,
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and haematology, the General Infirmary at Leeds, for processing the
fluid samples.
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Transthoracic ventricular defibrillation in adults
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Summary

A prospective study of the energy required for trans-
thoracic ventricular defibrillation in adults showed that
in 42 (81%) out of 52 episodes of ventricular fibrillation
shocks of 100 watt-seconds (W s) of stored energy were
successful. Out of 233 episodes, 222 (95%) were converted
by 200 W s shocks. Among patients in whom primary
ventricular fibrillation occurred within one hour of the
onset of acute myocardial infarction, 200 W s shocks were
successful in 40 (98%) out of 41 episodes. When low-energy
shocks failed, a stored energy of 400 W s invariably
succeeded.
The need for large and expensive defibrillators that

store more than 400 W s and are less readily available
is therefore questioned.

Introduction

To effect transthoracic ventricular defibrillation in adults
most workers advocate shocks of the maximum energy that
can be stored by the defibrillator, which is usually 400 watt-
seconds (W s).' 2 It is not clear why shocks of 400 W s stored
energy are recommended.3 Tacker et all stated that in 35°,, or
more of patients weighing over 50 kg and in 60,, of patients
weighing between 90 and 100 kg the maximum energy that
could be delivered from commercially available defibrillators
failed to correct ventricular fibrillation. They therefore suggested
that defibrillators should store more than 400 W s. Pantridge
et al5 reported preliminary observations on the use of 200 W s
stored energy. We report the results of a further, prospective
investigation into the correction of ventricular fibrillation with
low-energy shocks.

Patients and methods

The study was made up of two parts and was carried out on 214
patients. The patients in Part I received an initial shock of 200 W s
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stored energy-that is, 150-165 W s delivered (see table I). Patients
in Part II received an initial shock of 100 W s stored energy-that is,
74-82 W s delivered.

PART I

Part I included 233 episodes of ventricular fibrillation observed in
120 patients between August 1974 and December 1975. Ninety-one
patients were men aged 38 to 81 years (mean age 60 years) and 29
were women aged 26 to 78 years (mean age 61). Of the 120 patients,
63 had a single episode of ventricular fibrillation; 98 (82",) had had
an acute myocardial infarction; and 45 had had one or more previous
myocardial infarcts. Seven patients had acute coronary insufficiency,
and nine had cardiac failure complicating chronic ischaemic or
rheumatic heart disease. Other causes of ventricular fibrillation were
present in six patients.
The duration of ventricular fibrillation before attempted conversion

varied from four seconds to 34 minutes. It was two minutes or less
in 177 (76",) of the 233 episodes. The time from onset of symptoms
to the onset of ventricular fibrillation in patients with acute infarction
ranged from 0 minute to 31 days. One hundred and eleven episodes
occurred within six hours of the onset of symptoms of infarction, and
46 episodes occurred within one hour. Of the 120 patients, 81 had
150 episodes of primary ventricular fibrillation-that is, fibrillation
occurring in the absence of cardiac failure or shock (systolic blood
pressure less than 80 mm Hg)-and 39 had 83 episodes of secondary
fibrillation. The episodes occurred both outside and inside hospital.
Two types of defibrillator were used, each charged to 200 W s

(table I). The Pantridge portable defibrillator was used in 177 of the
233 episodes and the American optical in the remainder. The paddles
(8 5 cm diameter) were covered with a low resistivity saline electrode
jelly. One was positioned immediately below the clavicle, to the right
of the sternum, and the other on the anterior axillary line at the level
of the fifth left intercostal space.
When the initial shock failed to remove ventricular fibrillation a

further shock of identical energy was applied immediately. The effect
of each shock was observed on a continuous electrocardiogram.
Defibrillation was regarded as successful when ventricular fibrillation
was converted to another rhythm-for example, sinus rhythm, atrial
fibrillation, or asystole.

PART II

The effects of shocks of 100 W s stored energy were documented in
161 episodes of ventricular fibrillation that occurred in 94 patients
seen between January 1976 and March 1977. Sixty of the 94 patients
had a single episode. Sixty-eight were men aged 18 to 82 years (mean
age 60 years) and 26 were women aged 21 to 80 years (mean age
65). Sixty-one of the 94 patients (65 0o) had had an acute myocardial
infarction, and 45 had had one or more previous myocardial infarcts.
Fourteen patients had acute coronary insufficiency, and four had
cardiac failure complicating chronic ischaemic heart disease. There
were other causes of the dysrhythmia in 15 patients.
The duration of ventricular fibrillation before attempted conversion
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