
patients, however, also had more abdominal signs, and
analysis after allowance for rebound tenderness showed
that rectal tenderness on the right lost its significance.
In women of childbearing age, among whom the rate of
appendicectomy at which appendicitis is not found is
high, the findings on rectal examination did not
correlate significantly with the final diagnosis.

TABLE V-Relation between right sided rectal tenderness and acute
appendicitis by age and sex

No (%) of patients with
appendicitis if right sided

rectal tenderness:
Age Odds 95% Confidence

(years) Absent Present ratio interval

Male patients
0- 33(51) 23(64) 1-72 0-69to 4-35
15- 80 (61) 38 (58) 0-88 0-46 to 1-69
30- 25 (45) 9 (75) 3-72 0-80 to 24-39

u45 25 (31) 2 (40) 1-49 0-12 to 13-83
Female patients

0- 20(44) 25(51) 1-30 0-54to 3-17
15- 38 (22) 20 (20) 0-86 0-44 to 1-64
30- 27 (32) 11(55) 2 58 0-85 to 7-91

345 9 (13) 5 (31) 3 13 0-68 to 12 82

Discussion
In 1901 William Osler pointed out that in the early

stages of acute appendicitis rectal examination rarely
provides any valuable information.8 Despite this major
textbooks of surgery indicate that it is of value. Most
studies that have addressed this issue do not in fact
show a correlation between the findings on rectal
examination and the final diagnosis.3'90 Only three
reports have shown that rectal examination might be of
diagnostic value in acute appendicitis."'3 They, like
the present study, showed that rectal tenderness on the
right was more common in patients with acute
appendicitis. What these three studies failed to do was
to determine whether findings on rectal examination
were independent of other clinical signs. Our data
show that abdominal signs are better predictors of
appendicitis and that if rebound tenderness is assessed
rectal examination does not provide any further
diagnostic information.
The wide range of rates of tenderness on rectal

examination in patients with pain in the right lower
quadrant is further evidence to suggest that rectal
examination is of little value. These rates vary from
2-9% to 72% in patients with acute appendicitis and
from 16% to 63% in patients with other causes of pain
in the right lower quadrant.312 3 The rate of acute
appendicitis in patients with tenderness on rectal
examination varies just as widely, from 3% to 72%.3

It could be argued that rectal examination might
pick up other conditions, which would otherwise be

missed. In the present study six patients had masses
that were palpable on rectal examination. Of these,
three were abscesses associated with acute appendicitis
and the other three were palpable on abdominal
examination. No patient had any unsuspected disease
identified by routine rectal examination. In this group
of over 1200 patients-roughly the total number of
patients admitted as an emergency with pain in the
right lower quadrant of the abdomen seen by a general
surgeon during his or her years in training-routine
rectal examination seemed to provide no information
of diagnostic value, even in specific groups, such as
elderly patients or women during their reproductive
years.
The question that must be asked is, should rectal

examination be performed in any patient with pain in
the right lower quadrant of the abdomen? We believe
that, in the light of this and other reports, it should not
be part of the examination performed by a general
practitioner before referral to hospital. In patients
admitted to hospital with convincing abdominal signs
of acute appendicitis it also seems unnecessary. In
elderly patients it might theoretically pick up un-
suspected disease, and on this basis it might be justified
in patients over 50 years of age.

We thank Mr A A Gunn, who set up the computer system at
Bangour General Hospital; the casualty officers and surgical
registrars who completed the forms and entered data into the
computer; Mrs Julie McLaren and Mrs Liz Wright, who
entered the final diagnoses; and Mr Vic Mackinlay, who
extracted data from the original computer file. Financial
support for the computer analysis was provided by the Royal
College of Surgeons of Edinburgh.
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Raised y-glutamyltransferase
activity and the need for liver
biopsy
A Ireland, L Hartley, N Ryley, J O'D McGee,
J M Trowell, R W Chapman

Patients with a raised activity of y-glutamyltransferase
in the absence of other abnormal results on liver
function tests are often referred to liver clinics.
There is, however, no evidence that an isolated increase
in y-glutamyltransferase activity is associated with
major liver pathology, and this study was designed to
determine whether an increase in y-glutamyltransferase

alone was sufficient indication for performing a liver
biopsy.

Patients, methods, and results
The case notes of 117 consecutive patients with

suspected alcoholic liver disease who had a liver biopsy
were reviewed and divided into three groups: increased
y-glutamyltransferase activity only (17 patients);
increased aspartate aminotransferase activity with or
without increased y-glutamyltransferase (34 patients);
and widespread abnormal results on liver function tests
(66 patients). There was no difference in age among the
three groups. Liver biopsy specimens were assessed
blindly by one observer (NR), looking for steatosis,
ballooning degeneration, megamitochondria, Mallory's
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Findings on liver biopsy in patients with raised activity of y-
glutamyltransferase (y-GT), raised aspartate aminotransferase (AST),
and widespread abnormal results on liver function tests. Values are
numbers ofpatients

Raised Raised Widespread
Findings on y,-GT only AST and abnormal
biopsy (n= 17) y,-GT (n= 34) results (n=66)

Normal liver 3 3
Steatosis 10 8 4
Mallorv's bodies 4 6 5
Fibrosis 11 22
Hepatitis 5 13
Cirrhosis 3 14
Other 1 5

hyaline, inflammatory infiltrate (graded 1-3), fibrosis,
hyaline sclerosis, and cirrhosis.

Reversible changes (steatosis, ballooning degener-
ation, megamitochondria, or Mallory's bodies) were
commonly seen in all three groups. In the two groups
with other abnormalities in addition to increased
y-glutamyltransferase activity reversible changes were
included only if seen alone (table). None of the 17
patients with increased y-glutamyltransferase alone
had histological signs of inflammation or of any
irreversible liver damage; only minor changes were
seen in nine of 17 biopsy specimens, the eight others
being entirely normal. In the two other groups
irreversible liver disease and substantial inflammatory
change were commonly found; 19 of the 34 patients
with increased aspartate aminotransferase activity had
fibrosis or cirrhosis, and eight had alcoholic hepatitis;
in the group with widespread abnormal results, 49 of
66 patients had fibrosis or cirrhosis and 30 had
alcoholic hepatitis.

After histological examination seven patients had
miscellaneous diagnoses unrelated to alcoholic damage.
These were non-specific reactive hepatitis (three
patients), granulomatous hepatitis (one), primary
sclerosing cholangitis (one), chronic persistent hepatitis
(one), and possible resolving viral hepatitis with fatty
change (one).

Comment
This study shows that in patients investigated for

suspected alcoholic liver disease, those with a rise in
-y-glutamyltransferase activity alone showed either
normal results on biopsy or only reversible changes on
histological examination. In the presence of other
enzyme abnormalities an appreciable proportion of
patients had fibrosis or cirrhosis, often with active
inflammation, and the group with more widespread
derangement of liver function showed a greater
incidence of alcoholic hepatitis, fibrosis, and cirrhosis.
The amount of increase in aspartate aminotransferase
activity was not correlated with either the incidence of
alcoholic hepatitis or the grade of inflammatory
infiltrate. Seven patients were found to have non-
alcoholic causes of histological liver damage, as in
previous studies. '

y-Glutamyltransferase is a sensitive marker ofalcohol
abuse,2 and along with the mean corpuscular volume is
often used to monitor alcohol ingestion in patients.
Laboratory tests in general, however, have been found
to have a low sensitivity and specificity when used to
assess alcohol abuse.3
The need for a liver biopsy in alcoholic liver disease

has been disputed.4 Many clinicians are keen to obtain
prognostic information for such biopsies, in particular
to know whether liver damage has become irreversible.
Pre-cirrhotic lesions such as perivenular fibrosis may
be identified, and these will underline the importance
of abstinence from further alcohol consumption.'
Perhaps an even stronger indication for biopsy is the
small but important pick up rate of non-alcoholic liver

disease, which may benefit from further specific
treatment.

Thus, although abnormalities on liver function
testing will not accurately define the extent of liver
damage in alcoholic liver disease, this study shows that
in patients with a raised activity of y-glutamyltransferase
alone a liver biopsy shows only reversible changes.
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Update box for Oxford Handbook of
Clinical Medicine (2nd ed), p 748

Organophosphorus poisoning
Organophosphorus compounds are acetylcholinesterase
inhibitors and are used as insecticides-when they can
cause both accidental (absorption through intact skin)
and deliberate (ingestion) poisoning-and chemical
warfare agents-"nerve agents." The symptoms and
treatment are essentially the same.

Immediate action: Protect yourself (in chemical
environment wear full protective clothing and respira-
tor); decontaminate (remove contaminated clothing,
wash skin).

Three clinical pictures are recognised:

* Cholinergic crisis results from acetylcholine ac-
cumulation at muscarinic and nicotinic receptors. Signs
occur rapidly (minutes to several hours) after intoxication
and may lead to death. Pretreatment with oral pyrido-
stigmine bromide will sequester a proportion of
acetylcholinesterase and reduce the effects of poisoning.

Muscarinic effects: Nausea and vomiting; miosis and
headache; sialorrhoea; rhinorrhoea; bronchoconstric-
tion; bradycardia and other arrhythmias (torsades de
pointes); urinary and faecal incontinence-reversed by
very large doses of atropine (2-4 mg every 5-10 min).
Monitor atropine treatment by assessing pulse (>70-
80 beats/min), pupils (dilated), dry mouth.

Nicotinic effects: Muscle twitching and weakness
(including respiratory muscles)-reversed by oximes,
which reactivate acetylcholinesterase. Give intravenous
pralidoxime 1 g slowly every 12 hours for 5-7 days.
Oximes are effective only if given within 24-36 hours,
before irreversible enzyme binding ("aging") occurs.

Central nervous effects: Confusion; ataxia; convulsions;
coma. Give diazepam for convulsions; it may also
counteract other central nervous symptoms not affected
by atropine.

* Intermediate syndrome. This starts 24-96 hours
after poisoning. Watch for proximal muscle and neck
flexor weakness. Respiratory failure occurs in 6 hours-
ventilate. Full recovery almost always occurs.

* Delayed polyneuropathy. A predominantly motor
distal-peripheral neuropathy may develop 2-4 weeks
after the cholinergic crisis. It is not fatal. The degree of
recovery is variable and there is no useful ameliorative
treatment. -T J HODGETTS

Principal source
Karalliedde L, Senanayake N. Organophosphorus insecticide poisoning.
BrJ Anaesth 1989;63:736-50.

Anyone may submit an update box; all boxes are peer
reviewed.
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