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This case is reported on account of its rarity, and
also because it exhibited several interesting features.
No similar case has been seen among 18,000 babies
delivered in the maternity unit of Dudley Road
Hospital, Birmingham.

Case History
A primigravida aged 24 was first seen at the antenatal

clinic on September 12, 1949, in the twentieth week of
pregnancy. Physical examination revealed no abnor-
malities. The blood Wassermann reaction was negative.
The blood group was A, Rh positive. At a further
examination on January 18, 1950, a normal vertex
presentation was confirmed, but she now had well marked
oedema of the ankles, and the urine contained albumin.
The blood pressure was 135/85. She was admitted with
a mild toxaemia two days later, in the thirty-eighth week
of pregnancy. The following day the urine contained
6 g. albumin per litre (Esbach), and the blood pressure was
140/95. Surgical induction was therefore performed on
January 22, and a live male infant of 7 lb. 9 oz. (3,430 g.)
was delivered within 12 hours. After clearing the air
passages, the baby cried well, and appeared to be normal
in every way apart from the condition of the left forearm,
which was motionless, cold, and discoloured.
We first saw the baby two hours after birth. His

general condition was good and his cry was strong.
The left arm lay limply by his side, but the opposite arm
moved normally. The skin of the forearm was a dirty
ivory colour, and there was a deep constriction mark
just above the elbow. The whole forearm was cold,
and no pulse was felt at wrist or elbow. Although we
failed to recognize its significance at the time, we observed
that the lower extremities were cyanosed, whilst the head,
trunk and right arm were pink. Auscultation of the
heart and lungs revealed no abnormality.

Treatment. Conservative treatment was advised, but
by the following day the baby's condition had
deteriorated. He was pale, lethargic, and reluctant to
feed. In the affected arm, the constriction mark at the
elbow was less noticeable, but the colour changes of
gangrene were appearing, and the skin was leathery and
dry. Amputation was therefore performed under general
anaesthesia, the limb being removed one inch above the
elbow on January 23. The underlying muscle had the
consistency of liver. It was striking that the brachial
artery bled freely before ligation.
The next morning, January 24, the baby was very much

worse. He had vomited once or twice during the night,
was jaundiced and cyanotic, with a diffuse petechial rash
over the face, neck, and shoulders. The cry was still
strong, however, the heart beat was forceful though rapid,
and the lungs were clear. He was placed in an oxygen
tent, oral penicillin was replaced by three-hourly injec-
tions of 20,000 units, vitamin K ('synkavit'), mg. 10, was
given every 12 hours, and feeds of lactose water were
offeredevery three hours. By evening the temperature had
risen to 100- 40 F. and the general condition appeared
unchanged. The wound was perfectly clean and dry.
At 6 a.m. on January 25 the baby suddenly collapsed.
The respirations became rapid and grunting. The whole
body was covered with purpura consisting of diffuse
petechial haemorrhages intermingled with large
ecchymoses, and there were also subconjunctival
haemorrhages. Jaundice had increased; the abdomen
was distended and tympanitic; the pulse was regular
(100/minute); and there were fine rales at both lung
bases. He died at 11.15 a.m.

Necropsy. The umbilical cord was clean and dry.
The amputation wound was clean. The trachea and
bronchi were clear. The lungs were only slightly
aerated, the left more than the right. A number of
asphyxial haemorrhages were seen beneath the pleura.
The pericardium contained an excess of bile-stained fluid.
The heart was enlarged, due to dilatation of the right
side. There was a large ante-mortem thrombus within
the auricle of the left atrium. The foramen ovale was
patent, but well closed by a valve-like flap. The mitral
valve showed hyperaemia of the cusps on which were
numerous small blood cysts but no vegetations. The
aortic and pulmonary valves had rather pink cusps, but
otherwise appeared normal. The cusps of the tricuspid
valve were also rather hyperaemic. The arch of the aorta
at the point from which the left subclavian artery was!
given off, was almost completely obstructed by a large
thrombus, which also blocked the left subclavian artery.
No other branch of the aorta was blocked. The ductus
arteriosus was widely patent and apparently maintained
the blood stream to the descending aorta. In the head
and abdomen no significant abnormalities were found
apart from appearances in the liver suggestive of
toxaemia. Dissection of the amputated limb revealed
no abnormality of the large vessels.

Discussion
Gangrene of an extremity in the newborn infant

has rarely been reported, and we have been able to
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Infant 24 hours after birth.

trace records of only 46 cases. When Heller and
Alvari (1941) reviewed the literature on the subject,
they stated that 40 cases, including their own, had
been reported up to that time. Steiner (1945), in
describing a further case, drew attention to two cases
omitted by those authors. Another case was
recorded by Caritat, Solovey, and Bonaba (1945),
and Leveuf, Laurence, and Mallet (1947) described a
case of their own, and referred to a very similar case
of Ombredanne and Lacassie (1930).

In many of the recorded cases, trauma at delivery
has seemed a likely explanation of the gangrene,
especially in those cases where labour was difficult
or abnormal. Pressure necrosis of a prolapsed
extremity, similar to that which may occur on the
scalp, has been advanced as a possible mechanism
in some cases. This is confidently given as the
cause of the gangrene in Steiner's case, in which the
prolapsed hand was caught between the head and
the bony pelvis. In this case no thrombosis was
found in the vessels of the amputated extremity.
In a similar case described by Fischer (1929),
however, death occurred on the fourteenth day, and
necropsy revealed thrombosis in the great vessels
of the affected arm, pulmonary arteries, and aorta.
Thrombosis in this case may well have been a sequel
to infection. Heller and Alvari were able to divide
the majority of cases broadly into two categories;
those which could be attributed to trauma, and
those in which infection was the most likely cause.
Their own case occurred after a difficult forceps
delivery following a prolonged labour, and they had
good reason to assume that pressure at some point
on the affected limb was responsible for the ensuing
gangrene. Since the axillary artery was initially
pulseless and yet pulsated normally on the sixth day,
they postulated that ' there existed a temporary
agglutination of the intimal surfaces of the large
vessel . . . similar to that which occurs when a
piece of rubber tubing of equivalent calibre is pressed
on firmly for a protracted period,' which is certainly
an ingenious hypothesis. They were unwilling to
consider rapid development ofa collateral circulation
because the axillary artery resumed pulsation six
days after birth. But it should be emphasized that
the numerous anastomoses around the neck and
shoulder girdle may allow a return of pulsation in
the axillary artery when, for instance, the first part
of the subclavian artery is obstructed. Thrombosis
seems more likely than 'intimal agglutination'.

In our own case the cause of gangrene is not as
obvious as the post-mortem findings would suggest.
Although a definite thrombus occluded the mouth
of the subclavian artery, nevertheless, at operation,
the brachial artery had bled freely, thereby demon-
strating an adequate collateral circulation. On the
other hand, the constriction band above the elbow
was highly suggestive of pre-existing pressure in
utero. The evidence, we feel, is in favour of a dual
mechanism-primary impairment of circulation due
to thrombosis which was then aggravated secondarily
by local pressure at the elbow. The position of the
thrombus, at the point where the subclavian artery
is given off, strongly suggested that it was embolic,
and the ante-mortem thrombus in the left auricular
appendage provided a possible source. There was
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thrombus there. Morison (1945) has
described a peculiar form of arteritis
occurring in the aorta of a newborn
baby and leading to thrombosis.
Unfortunately we were unaware of
this at the time and no histological
examination of the wall of the aorta
was made.
An interesting feature of this case

was the alteration in circulation
brought about by the obstruction in
the aorta (Fig. 3). It simulated
exactly the circulation in the in-
fantile type of coarctation of the
anrta. and in this wnomalv cevanoRis

FIG. 2.-Gangrenous left forearm. Constriction mark
at upper limit of gangrene can be seen.

no sign of foetal endocarditis, and no obvious
abnormality to explain thrombus formation in the
atrium. It is possible that stasis in a dilated atrium
of a failing heart might be sufficient to encourage

thrombus formation, yet in this heart the main
stress had been upon the right side and, although
the right atrium was greatly dilated, there was no

FIG. 3.-Diagram showing thrombus occluding left
subclavian artery and leaving only a narrow channel in
the aorta. Heavy arrow shows main blood flow to
descending aorta from pulmonary artery through patent

ductus arteriosus.

of the lower limbs with a normal
colour of the upper extremities,
which we had noticed in our case,
is one of the diagnostic features.
The relative enlargement of the right
side of the heart is also attributable

to this altered circulation.
From the surgical point of view, these cases raise

several problems, as each case reported appears to
differ from the others. There seems to be no
common aetiology, and treatment must be based
on the findings in each individual case. The
variety of causes listed defies any attempt at precise
classification, but that of von Khautz (1914)
probably provides the best working basis.
Undoubtedly, in many cases conservative treatment
is indicated because of the uncertainty as to the
pathology, and the remarkable recuperative powers
of the infantile circulation and tissues. In this case
there was no doubt of the necessity for amputation,
though it may be questioned whether an immediate
operation was indicated. Two or three days
delay in a condition of dry gangrene might
have allowed for a more intensive course of anti-
biotics.

Summary

A case of gangrene of the left forearm in a
newborn infant is described. In spite of amputa-
tion on the second day, the baby developed a fatal
toxaemia.
At necropsy, thrombosis was found in the aorta

obstructing the mouth of the left subclavian artery.
The blood stream in the descending aorta beyond
the obstruction came from the right ventricle via
the pulmonary artery and a widely patent ductus
arteriosus, thereby simulating the altered circulation
seen in the infantile type of coarctation of the aorta.
The thrombus was thought to have originated by
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embolism from ante-mortem thrombus in the left
auricular appendage.
The possibility of local pressure as an immediate

cause of the gangrene is considered.
Forty-six cases of gangrene in the newborn have

been traced in the literature, some of which have
been briefly discussed.

We should like to thankl Dr. B. T. Davis for his report
on the findings at necropsy, and Dr. M. E. Disney for
helpful criticism and advice.
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