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elsewhere.) My motto for surgery in cases
of perforated diverticulitis is "do as much
-as necessary but as little as possible," and I
regard resection of the colon as rarely neces-
sary.
The diagnosis of perforated diverticulitis

is notoriously difficult. I would like to draw
attention to two clinical features: right-sided
abdominal pain and rectal pain. In one-
third of cases in the published23 and also in
my own series symptoms and signs were
mainly right-sided. I believe the explanation
for this is as follows. In diverticulitis omen-
tum and small bowel loops adhere and sur-
round the inflamed colon. When perforation
occurs pus and faeces drain mainly towards
the relatively empty right iliac fossa and
irritate the unprotected parietal peritoneum
there.

Severe rectal pain may be the presenting
symptom in perforated diverticulitis, but it
soon passes off or is overshadowed by more
widespread symptoms. By the time the
patient is seen in hospital direct questioning
may be needed to bring it to light. Rectal
pain is probably due to irritation of the pel-
vic peritoneum and consequent reflex spasm
of the perineal muscles.-I am, etc.,

A. P. BARABAS.
Departnent of Surgery,

Royal Postgraduate Medical School,
London W.12.
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Apomorphine in Parkinsonian Tremor
SIR,-Of the various manifestations of

Parkinson's disease, tremor is least benefited
by L-dopa therapy. We have therefore tried
the effects on this symptom of
apomorphine, a drug reported favourably
upon by Schwab et al,1 and further referred
to recently.2 3
We have given apomorphine by injection

to 13 Parkinsonian patients. They were
selected because of the unresponsiveness of
their tremor to L-dopa given in doses of 4-8
g. daily-the optimal amounts tolerated
before the onset of troublesome dyskinesia.
In three cases with minimal rigidity and
akinesia and in whom tremor remained
unimproved L-dopa had been discontinued.
Apomorphine 0-5 to 2 mg. was injected

subcutaneously in a single dose. In two
patients no effect was noted. In three
response was partial (reduced amplitude
with periods of absence). In eight tremor
ceased entirely. Beneficial responses began
within 5-10 minutes, lasted usually from 1-2
hours, and were filmed. Nausea and vomit-
ing appeared in four patients within a few
minutes, but cleared up in about a quarter
of an hour; syncope occurred twice. The
emetic and antitremor effects were not nec-
essarily related; in two patients nausea felt
the first time was not experienced on
repeating the injection some weeks later,
though tremor was completely arrested on
both occasions.
Apomorphine may act directly on

dopaminergic pathways, as some morphine-
like drugs are known to increase the con-
centration in the striatum of homovanillic
acid, the principle dopamine metabolite.4 On

the other hand, its effectiveness in the
suppression of tremor largely unaffected by
high doses of L-dopa may suggest that not
only dopaminergic neurones are involved in
tremor mechanisms. Indeed tremor is
occasionally aggravated in Parkinsonian
patients when severe rigidity is relieved by
L-dopa. Many patients show gross tremor
and little or no rigidity or akinesia. In
monkeys with mesencephalic lesions produc-
ing hypokinesia of contralateral limbs,
administration of the indole harmaline
induces coarse tremor of the affected side
which can be prevented by giving 5
hydroxy-tryptophan.5 It is possible therefore
that the apomorphine effect on tremor is
mediated by serotonergic neurones.

Efforts are being made to find a stable
preparation suitable for oral administration
which may permit assessment of the drug
for continuous therapy in this difficult
group of patients.-We are, etc.,

J. BRAHAm.
IDA SAROVA-PINHAS.

Y. GOLDHAMMER.
Department of Neurology,
Tel Hashomer Government Hospital,

Israel.
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Hydroxyprolinuria

SIR,-I want to protest against the current
general misuse on both sides of the Adantic
of the term "urinary hydroxyproline excre-
tion," when what is nearly always meant is
"total urinary hydroxyproline found in urine
after it has been hydrolysed."
True hydroxyprolinuria, the excess excre-

tion of the free aminoacid, occurs in situa-
tions such as in the newborn, in a specific
inborn error of metabolism, and in the non-
specific aminoacidurias such as the various
forms of Fanconi syndrome. The excretion
of excess hydroxyproline as peptide
complexes occurs in various states of
increased bone turnover, but may be
associated also with excretion of the free
aminoacid in those rarer conditions when
aminoaciduria occurs with the bone dys-
trophy. It is bad chemistry and misleading
to medical interpretation to use the term
"urinary hydroxyproline excretion" to the
situation when most of the aminoacid
assayed by the chemical method has been
excreted through the kidney and then
remains in the urine in a quite different
form than the free compound. It is as if we
used the term "aminoaciduria" to indicate a
raised amount of aminoacid in hydrolysed
urne which has originated not as such but
from a proteinuria of some origin.
In the few relevant publications from this

department we have used the term "total
hydroxyproline" (T.H.P.) for expressing the
assay result, as this does not commit us to
the nature of the hydroxyproline, whether

free or complexed, which the assay deter-
mines. I do not pretend this is the best
term, but at least it does not perpetuate an
unfortunate nomenclature which confuses
our reading of and our lecturing about a
most important aspect of collagen
metabolism.-I am, etc.,

C. E. DENT.
University College Hospital

Medical School,
London W.C.1.

Viruses and Inmunosuppressant Drugs

SIR,-The observations by Drs. E. S.
Spencer and H. K. Andersen (1 August,
p. 251) on the greater frequency of some viral
infections in patients with transplanted kid-
neys treated with cortisone and azathioprine
are especially interesting in regard to the fact
that such viral infections do not show any
tendency to become generalized, but retain
the same pattern of evolution as in subjects
not treated with immunosuppressant drugs.
These observations corroborate our own

findings in children with infectious hepatitis
pretreated with azathioprine preparatory to
liver biopsy. This was done partly to find out
whether azathioprine, known to be of value
in chronic hepatitis, would be beneficial in
acute forms also, and partly to determine
whether this immunosuppressant drug would
help evince or activate virus particles believed
to be present in the liver in the course of
infectious hepatitis.

In the past electron microscope observa-
tions consistently failed to produce conclusive
demonstration of virus particles in the liver
of patients with hepatitis. As late as 1968
Cachin1 stated that "No virus was ever
detected in the liver of hepatitis patients."
All findings up to that time were open to
criticism: electron microscope preparations
were technically faulty, or else vacuoles,
glycogen granules, or artefacts were mistaken
for viral bodies. Only in the current year,
1970, did Nowoslawski et a!.2 detect 200-A
formations in the nuclei of liver cells in six
patients with lymphoma; and since these
patients reacted positively for Australia
antigen the authors suggested that the
particles might represent the antigen itself.
We have done liver biopsies3 in three

children (aged 2, 3, and 8) with icteric in-
fectious hepatitis pretreated with azathioprine
(8 mg./kg. daily for 3 to 5 days), and the

Liver biopsy specimen from a child with infectious
hepatitis pretreated with aathioprie Viruses
(arrows) with club-shaped buds on he membranes.
Ribosomes (R) (x 85,555).
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biopsy specimens, examined with the electron
microscope, have indeed revealed the presence
of viral formations of 800-1600 A, resembling
myxovirus-coronavirus structures (Fig.). It
may help to recall that coronaviruses were
only recently recognized as an independent
viral unit distinct from myxoviruses in the
light of serological findings.4
Our own observations, and the contribu-

tions of Drs. Spencer and Andersen, suggest
that the myxovirus-coronavirus organisms
that we have detected may be involved in the
genesis of hepatitis, with azathioprine acting
as an activator and revealer of viruses already
present in the liver. Further evidence in
favour of a relationship between myxovirus-
coronavirus organisms and hepatitis is pro-
vided by Dr. A. J. Zuckerman and others
(31 January, p. 262), who found a coronavirus
in the serum of a chronic hepatitis patient,
and by Holmes et al.,5 who found one in
the serum of two acute hepatitis patients
reacting positively for Australia antigen.-
I am, etc.,

CARLO SIRTORI.
Gaslini Institute,
Genoa, Italy.
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Coal Workers' Pneumoconiosis

SIR,-In their recent study of coal miners
(29 August, p. 481) Dr. R. Ryder and his
colleagues observed that impairment of
ventilation did not correlate with
radiological category "until the development
of progressive massive fibrosis category B,"
but they did not comment upon the severe
impairment of ventilation among miners
whose radiographs they classified as normal
(category 0). The mean value for F.E.V.i in
category 0 was similar to the mean value in
category B but lower than in the intermedi-
ate categories 1, 2, 3, and A (their Fig. 2).
Moreover, F.E.V.1 values of less than 1-4 1.
were recorded in half the miners with cate-
gory 0 and B radiographs but in only about
one third of the miners in each of the inter-
mediate categories (Table VI). These
differences may or may not be significant
statistically, but they are in keeping with an
observation which has repeatedly been
made in earlier studies: that miners with
the radiological changes of simple
pneumoconiosis tend to have a better
ventilatory capacity than those with normal
radiographs.1'5

It has been suggested that disability in
the presence of an apparently normal
radiograph might be due to focal
emphysema masking the shadows cast by
coal dust.5 6 This theory is supported by Dr.
Ryder and his colleagues' discovery that
emphysema at necropsy is more often
associated with punctiform opacities in the
radiograph than with coarser nodulation.
They point out that punctiform opacities are
less striking than the nodular ones and that
this contrast may be emphasized by
emphysema in the surrounding lung.

Dr. Ryder and his colleagues have also
demonstrated that emphysema is much
more common among miners than non-

miners, and that it is clearly related to
impairment of F.E.V.1 during life but not to
radiological category. Unfortunately, they do
not indicate the emphysema count for the
individual radiological categories but it
would presumably be high in miners with
normal radiographs (category 0) since their
mean F.E.V.1 is lower than in most of the
other categories.

It would seem, therefore, no longer justi-
fiable to base compensation upon
radiological category and to exclude from
consideration disabled miners with
apparently nornal radiographs. These men
should surely be referred for more
comprehensive physiological studies and,
when these reveal a pattem of dysfunction
distinct from that found in non-industrial
lung disease,5 disability could reasonably be
attributed to their occupation.-I am, etc.,

COLIN OGILVIE.
Royal Infirmary,

Liverpool.
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SIR,-We were very interested in the
paper by Dr. R. Ryder and others on
emphysema in coal workers' pneumoconiosis
(29 August, p. 481).
The overall prevalence of pneumoconiosis

in working coalminers in Great Britain is
10.700o.1 The findings of Dr. Ryder and his
colleagues were therefore derived from the
study of a selected minority group of coal-
workers.
The fundamental question raised by

Fletcher,2 and referred to in the introduc-
tion of the paper by Dr. Ryder and others,
is whether there is more emphysema in the
mining community than in the general pop-
ulation. It seems doubtful whether much
light is shed on this question by Dr. Ryder
and his colleagues as the 900% (approxi-
mately) of miners without pneumoconiosis
in the United Kingdom are so poorly
represented in the material they examined.
Dr. Ryder and others, as the title of their
paper implies, carefully refer their findings
to men with pneumoconiosis. We hope they
will agree that the only way to answer the
question raised by Fletcher is to compare
data from samples representative of the
mining population as a whole with data
from samples representative of the general
population as a whole.-We are, etc.,

S. RAE.
D. C. F. MUIR.
M. JACOBSEN.

Institute of Occupational Medicine,
Edinburgh.
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Twin Survival in Therapeutic Abortion

SIR,-In November 1969 a patient was
accepted for termination of pregnancy
(paras. 2 and 3, form H.S.A.1., Abortion
Act 1967). She was 28 years old, and was
pregnant for the third time, having con-
ceived while taking a purely progestational
contraceptive compound. The last with-
drawal bleed was on 10 September 1969.
Termination was performed by the

Kerslake method of intrauterine aspiration
after the administration of 0.5 mg. ergomet-
rine intravenously and the injection of 0-5%
lignocaine, 10 ml. on each side of the cer-
vix. After aspiration, when fetal parts had
been identified, blunt curettage produced
little debris, and no intrauterine irregularity
was felt. The postoperative course was
uneventful, uterine bleeding persisted for a
few hours only, and the patient was
discharged in 48 hours.
She returned to the clinic in February

1970 with a uterine mass compatible with
22-weeks gestation. Ultrasonic scanning con-
firmed the presence of a single fetus;
hysterotomy was offered but refused by the
patient and antenatal care was accepted. The
expected date of delivery was considered to
be 17 June 1970 and at 39 weeks pre-
eclampsia developed. This was rapidly
progressive and induction of labour was
attempted. On vaginal examination the cer-
vix, well taken up, would only admit one
finger and the membranes were so thick
that rupture proved impossible. The indica-
tion for delivery was demanding and the
patient had requested tubal ligation, and so,
in preference to difficult surgical amniotomy,
elective caesarean section was performed.
At caesarean section through the lower

uterine segment, a live term infant weighing
6 lb. 7 ozs. (2.9 kg.) was delivered. The
placenta was implanted in the fundus and it
was removed with its membranes easily.
There was then found, densely adherent to
the lower segment, a portion of membrane
about 5 mm. thick occluding the internal os;
this appeared to represent part of the
membranes of the aborted twin. It was nec-
essary to incise this with a knife to ensure
lochial drainage. The puerperium was
uneventful. The female child thrived and in
the view of the paediatrician was normal for
her age.
The symmetrical placental implantation

on the fundus together with the smoothness
of the membranes camouflaged the continu-
ing presence in the uterus of a twin to an
aborted fetus. No apparent damage had
resulted from the use of ergometrine prior
to aspirations, perhaps because the
membranes remained intact. It seems un-
likely that many such cases will eventuate
because the placenta is most commonly
eccentrically implanted and its edge is
accessible to the curette.-I am, etc.,

C. P. DOUGLAS.
Departmnent of Obstetrics and Gynaecology,

Roval Free Hospital School of Medicine,
London N.1.

Reasons for Abortion

SIR,-Your leading article (15 August, p.
362) states that "According to the inquiry
held recently by the Royal College of
Obstetricians and Gynaecologists the great
majority of consultants in that specialty con-
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