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negative. Plasma calcium and potassium were normal both at the
beginning and at the end of dialysis. Predialysis magnesium, how-
ever, was 2 5 mg/100 ml. (normal range 1-7-21 mg./100 ml.),
and this fell to 1P3 mg./100 ml. at the end of dialysis (see Table).

Magnesium Concentrations (mg./100 ml.)

Present Patient Range of 6
Other Dialysis

Before After Patients,
Adding Adding MgSO4
MgSO4 MgSO4 Not Added

Predialysis Mg 2-5 2-5 1-3-2-2
Postdialysis Mg .. 1-3 1-8 1 0-1 9
Fall in plasma Mg concentration

during dialysis 1-2 0-7 0-10-7
Bath-water Mg. .. 0-8 1-8 0-8

No magnesium was added to the dialysing fluid, and the bath
magnesium concentration was normally only 0-8 mg./100 ml.

During one of the acute cramps 4 mEq of magnesium in the
form of 10% MgSO4 was administered intravenously, This brought
about a sudden and dramatic relief of the cramp, which did not
recur during that dialysis. At the beginning of the next dialysis the
plasma magnesium was again 2'5 mg./100 ml. Severe cramp
recurred during dialysis and was again relieved by a similar dose
of magnesium sulphate.
Magnesium sulphate was next added to the bath-water in order

to bring the magnesium concentration up to 1-8 mg./100 ml. Since
then the patient has had no severe muscle cramp.

COMMENT

Although all of our patients on chronic intermittent haemo-
dialysis are dialysed against a bath-water magnesium concen-
tration of 0 8 mg./100 ml., we have not seen these excruciating
cramps in any others. The predialysis plasma magnesium
concentrations in six patients ranged from 1 3 to 2-2 mg./
100 ml. (see Table). Serial predialysis estimations over several
months showed no tendency for hypomagnesaemia to develop.
Nevertheless, in none of these patients was the plasma
magnesium level as high as 2-5 mg./100 ml. at the beginning
of dialysis, but the postdialysis magnesium levels (10 to 19
mg./100 ml.) are comparable with those found in the above
patient.

At the time of the onset of severe cramps the patient's plasma
magnesium was 16 mg./100 ml., which is only just below the
normal range. This suggests that the clinical symptoms were
not related to the absolute level of plasma magnesium but
rather to the rate and extent of fall in plasma magnesium level
during dialysis. Symptoms occurred in the only patient with
a fall in plasma magnesium concentration exceeding 1 mg./
100 ml. during the period of dialysis, and he became symptom-
free as soon as this rate of decline was reduced.

This situation may be related to the fact that this patient
had a rather higher than normal plasma magnesium level. This
is an unusual feature in patients on long-term chronic inter-
mittent dialysis, though hypermagnesaemia has been described
in acute renal failure with the use of flame photometry estima-
tion (Wacker and Vallee, 1957).
We have not added magnesium sulphate to the bath-water

of our other patients on chronic dialysis, since none of them
appear to have had any clinical evidence of magnesium
deficiency.
Our plasma magnesium estimations were done by a colori-

metric method (Bohuon, 1962). Although objections have been
raised to this method, and the atomic absorptiometer is superior,
the findings in this case are probably valid because (1) the
estimations were repeatable, and (2) the important features in
this case were the relative values before, during, and after
dialysis rather than the absolute values themselves.
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Cerebral Embolus after Traction Injury
to the Arm

British Medical Journal, 1969, 2, 805-806

Trauma to the subclavian artery may occasionally be sustained
as a result of injury to the neck, upper chest, or shoulder.
Injuries include blunt trauma as well as open wounds from
gunshot, etc. Apart from acute haemorrhage, a variety of
complications may ensue. Thrombosis of the contused vessel
has led to brachial artery embolism (Watson-Jones, 1952), and
has also resulted in a number of cases of traumatic subclavian
steal syndrome (Sweetman, 1965 ; Rojas et al., 1966 ; Mandel-
baum et al., 1967). Post-traumatic aneurysm of the subclavian
artery has been discussed by DeBakey et al. (1965), and several
cases of subclavian arteriovenous fistulae were described by
Pate and Wilson (1964). A case of delayed haemorrhage has
also been published (Fisher and Rienhoff, 1966).

We report a case of severe traction injury to the arm causing
rupture of the subclavian artery. This was complicated by a
cerebral embolus passing up the vertebral artery causing severe
visual-field defects. Only one previous case of cerebral
embolism occurring after subclavian trauma has been found in
the literature (Lewin, 1965).

CASE REPORT

A man aged 43 was brought into the casualty department after
his left arm had been accidentally drawn into a tire-shredding
machine; he had sustained a severe traction injury to his left
shoulder.
On examination he was conscious but shocked. There was

considerable bruising around his shoulder and left chest below the
axilla. A 5-in. (13-arn.) laceration extended across the xilla. No
pulses could be felt in the left arm distal to the subclavian artery.
The arm was paralysed and limp and was also anaesthetic beyond
the C 4 dermatome. A left Homer's syndrome (Fig. 1) confirmed
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a traumatic lesion of the T 1 nerve root, but almost certainly other
cervical plexus roots had been affected. X-ray films of the chest
and left arm showed no fracture.

When the left axillary wound was explored at operation the
subclavian artery was found to be completely ruptured at its junc-
tion with the axillary vessel; neither end was bleeding. Severe
damage to the cervical plexus was also apparent. Amputation was
carried out through the shoulder joint, and after removal of the
contained thromnbus the contused proximal stump of the subclavian
artery was ligated well proximally.

Forty-eight hours after operation, up to which time his condi-
tion had been satisfactory, he suddenly developed a left homonymous
hemianopia. This was not accompanied by any other neurological
changes. He was carefully observed, and, apart from persistence
of the field defect and left Homer's syndrome, he made a satis-
factory recovery without further incident. Arteriography was not
carried out.

FIG. 1.-Left Homer's syndrome.

COMMENT

Examination of the visual fields (Fig. 2) shows that they are
congruous and superimposable. This finding, together with

the lack of other neurological signs, is compatible with an area
of infarction associated with the calcarine branch of the right
posterior cerebral artery. This resulted from a vertebral artery
embolus (Cogan, 1966).

Retrograde thrombosis of the proximal subclavian stump
without doubt occurred in this case. Contusion of this artery
together with stasis and eddying of blood in the ligated arterial
stump must have been the important factors in producing the
thrombosis and then embolism. Indeed it is fortunate that no
embolus had occurred previous to ligation of the artery,
especially since its lumen was by then thrombosed. Pro-
phylactic anticoagulants were not given, but, as discussed by
Eastcott (1965), they might well have proved beneficial.

Traction injuries of limbs causing trauma to the artery at
the limb root are rarely reported in the literature. Reviews of
vascular injuries in the second world war and Korean war are
without mention of this subject (DeBakey and Simeone, 1946;
Hughes, 1958). In a number of these patients amputation will
be needed. It would appear that it is in these cases that the
greater risk of embolism due to retrograde thrombosis occurs.
In upper-limb injuries cerebral embolism may occur as in the
case reported, and it is conceivable that in leg injuries iliac
thrombosis may endanger the remaining limb with emrboli. It
is therefore reasonable to suggest that after such amputations
prophylactic anticoagulants would be indicated.

We wish to thank Mr. C. M. C. Potter and Mr. D. F. Wood-
house, under whose care the patient was treated, for their helpful
comments.
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FIG. 2.-Diagram of visual fields showing left homonymous hemianopia.
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