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process is sometimes a chronic one but rapidly
spreading necrotising infection may occur with
destruction of skin, fat, and muscle. The response to
metronidazole is striking and early diagnosis with
prompt treatment will prevent further destruction.
The diagnosis should be considered if spreading
ulceration occurs in the perineum or abdominal wall.
Stool examination, serology, scrapings from the
ulcer, and biopsy are of value in confirming the
diagnosis of amoebiasis but, if this seems the likely
cause, treatment in cases with rapidly spreading
ulceration should begin immediately without waiting
for the results of these tests.

Cutaneous amoebiasis may occasionally occur in a
patient without previous intestinal infection by
external inoculation ofa wound.3 5 Penile and vaginal
amoebiasis occurring in adults is thought to be
venereal in origin.1 3 5
The vulva is particularly vulnerable to infection in

the small child still wearing a nappy as this holds
infected stools in close contact with the peri-
neum.2-3 56 Pronounced destruction can occur. In
the case reported here the vulval ulceration and
perianal ulceration were separated by a bridge of
skin and there was extensive induration in the
ischiorectal fossa and pelvis with destruction of the
anal muscles, pelvic floor, and rectovaginal septum.

The history that the initial presentation had been as a
perianal abscess suggests that the invasive process
started more deeply within the anus or rectum.
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A normal paediatric amylase range

P J AGGETT AND FRANCES TAYLOR

The Hospital for Sick Children, London

SUMMARY A normal paediatric range of plasma
ac-amylase activity was determined using the
Phadebas blue starch method. The range for children
over one year was 98-405 IU/l. Plasma amylase
activity increased throughout infancy. Mature levels
of activity were observed in some children by age
2 months and in most of them by 9 months.

The Phadebas amylase test (Pharmacia) is a simple
and accurate method for determining plasma or
serum oc-amylase activity.1-2 Although the original
report on this method gave a normal range for
individuals under 20 years, a satisfactory normal
range for children has not been established. This
report describes such a range.
Plasma was obtained from heparinised blood

samples taken from 116 children; 54 from children

immediately after induction of general anaethesia,
47 from children having a venepuncture for other in-
vestigations, and 15 from cord blood of term normal
neonates. Children with renal, hepatic, or gastro-
intestinal disease or those with a history of fits or
recent infection were excluded. 53 children were
under one year, the eldest was 15 years.
Plasma total oc-amylase activity was measured by

the Phadebas blue starch method according to the
manufacturer's instructions. The calibration was
adjusted to enable the determination of activities
below 30 IU/l.

Statistical comparisons were made using the
Wilcoxon rank sum test.

Results

Plasma cx-amylase activity was lowest in the neonates
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Fig. 2 Plasma x-amylase activity (IUIl)
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and increased during infancy (Fig. 1). After age 9
months only two values were below the range deter-
mined for children over age one year. Activities in
this established range were present earlier in many
cases and were ob3erved in 2 children as early as

age 2 months.

,or

The oc-amylase activity in all children is shown in
Fig. 2, the distribution of activities in children over

age one year was positively skew (Fig. 3), but
satisfactorily normalised with logarithmic trans-
formation to give a normal plasma x-amylase
activity of 98-405 IU/I. There was no difference
between the activities detected in the surgical and
nonsurgical patients, or between boys and girls.
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Fig. 3 Distribution ofplasma oc-amylase at

in children over one year of age.

The range established is broader and higher than the
adult range of 70-300 IU/1, which is given by the
manufacturers and is based on that determined by
Ceska et al.1

n .4S Somogyi3 first noted low serum amylase activity
480 520 560 in neonates and infants, which increased to adult

levels by one year. This report illustrates that it is not
ctivity (lU/I) unusual to discover adult levels of plasma amylase

activity in children much younger than one year and

Fig. 1 Plasma oc-amylase activity (IUll)
in children aged 2 years and under
related to age.
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that these levels are achieved in most children by
9 months.
Serum amylases can be separated into 4 to 6 iso-

enzymes by chromatographic, isoelectric focusing,
and electrophoretic techniques.4 The two main
groups of these isoenzymes are the pancreatic and
nonpancreatic components which are present in the
ratio 1:2. Most of the nonpancreatic isoenzymes are
of salivary origin.5 While the activity of both these
components increases steadily with age, Skude6
reported that mature levels of activity may not be
achieved until 5 years for the salivary component or
10 years for the pancreatic isoenzymes. If this is the
case, it is intriguing to find the mature range of total
amylase activity present at one year.
Isoenzyme analysis is too time-consuming and

complicated for routine use and the total amylase
activity, although relatively insensitive for differential
diagnosis, remains the principal investigation for
acute pancreatitis.

Patients with Shwachman's syndrome of con-
genital pancreatic exocrine insufficiency have reduced
plasma amylase activities compared with normal
children.7 Low levels of amylase activity may there-
fore be of value in deciding whether to perform
formal pancreatic function tests in children with
malabsorption in whom cystic fibrosis has been
excluded.
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