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neurological symptoms in the prodromal phase-a potentially
serious condition associated with cerebral vasomotor paralysis
and paradoxical responses of blood flow to both constrictor
and dilator drugs.3
Not surprisingly, therefore, migraine may lead on occasion

to prolonged neuronal ischaemia and ultimately to oedema and
infarction. The initiating factors that determine the migrainous
vascular disorder are still not well understood, though cur-
rently suspicion4 is directed at several possible humoral agents
and deficiencies of monoamine oxidase A and B. A greater
puzzle is identification of the factors that cause the localisation
of the major zones of ischaemia when there is a general reduc-
tion of cerebral blood flow, and what prolongs the ischaemia
to produce death of brain tissue in such cases.

Clinically, migrainous infarction has been postulated ever
since Liveing's description5 in 1873 of migrainous hemi-
paresis, Fere's6 suggestion of vasospasm leading to actual
vascular occlusion in 1883, and the record of permanent
retinal infarction by Galezowski7 in 1882. Subsequently many
individual cases of persisting hemiplegic,8 9 aphasic, hemi-
anopic,'0 and retinal1' sequelae of migraine attacks have been
described.
Modern advances in measurements of cerebral blood flow,

radionuclide brain scanning (scintigraphy), angiography,
electroencephalography, and, most recently, computer assisted
axial tomography (CAT) have been helpful in examining both
physiological and anatomical aspects of this particular com-
plication. Brain scanning usually shows an area of breakdown
of brain tissue and of its blood-brain barrier; the area of
uptake in the early scan is seen to shrink if repeated in the first
eight weeks. Angiography is occasionally needed to exclude a
tumour, angioma, or aneurysm but may be hazardous'2 in
patients with migraine and should if possible be delayed until
several days after the ictus, when the patient's vasomotor and
neurological status should have become stable. The finding of
major vascular thrombosis is uncommon except in cases com-
plicated by the use of the contraceptive pill or by atheromatous
large vessel stenosis.

Pathological verification of migrainous infarction is ex-
tremely rare.13-13 A recent series16 of CAT scans between
attacks in 53 patients with exceptionally severe17 or clinically
complicated migraine is, therefore, of considerable interest.
Results were normal in 28; unequivocal evidence of mild
generalised cerebral atrophy was shown in 14, but it tended to
be related more to age than to the severity of the migraine, and
its significance is uncertain. Infarcts were identified in six
patients: in three they corresponded to a definable migrainous
event, but in the other three vascular stenosis or occlusion
was present, and in these migraine was probably not the
cause of the infarct. Focal atrophy, a recognised sequel of
infarction, was shown in eight patients and correlated in some
cases with the patients' symptoms.
At first sight these figures may provoke both scepticism and

alarm; but in fact the claims and qualifications are reasonable,
for they show that in a highly selected group of patients with
unusually severe or complicated migraine infarction and focal
atrophy may result. Even so, in many patients the sensitive
CAT scan showed no abnormality despite lifelong severe
migraine attacks. The finding of cortical and white matter
atrophy always raises the question of dementia. Atrophy as
visualised on the CAT scan (a relatively new procedure) has
yet to be fully correlated with postmortem atrophy. As yet,
therefore, there is no evidence to implicate migraine in the
general causation of dementia.
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Melanocyte-stimulating
hormone?

Pituitary peptides which can darken the skin by dispersing
pigment granules within the epidermal melanophores have
been named melanocyte-stimulating hormone (MSH). Never-
theless, recent studies have questioned both their identity and
their function. In some species (rats, for instance) MSH is a
peptide made of 13 amino-acids which have been shown' to
have the same sequence of the 13 amino-acids on the N
terminal of ACTH. Undoubtedly this peptide acts as a
pigmentary and sebotrophic hormone2 in some mammals; but
there is no evidence that it exists in the circulation or has any
such functions in normal man. While this peptide (named
a-MSH) can be obtained from the human pituitary,3 it is
probably an artefact resulting from the degradation of
corticotrophin during extraction.

Other peptides with MSH activity containing 18 (porcine,
bovine, ovine) or 22 (human) amino-acids have been identified
in both the pituitary and the circulation4 and named f-MSH.
Recent studies,5 6 however, have shown that 56-MSH is not an
independent hormone but is formed from the enzymatic
degradation of the much larger pituitary lipolytic hormones
3-lipotrophin (f-LPH) and y-lipotrophin (y LPH). These

hormones contain 90 or 91 (according to species) and 58
amino-acids respectively and human !3 MSH is contained
within the 37-58 sequence.4 7 There is no clear evidence for
an independent pigmentary hormone in man,'0 11 though the
lipotrophins may act as prohormones for F-MSH (which also
has lipolytic activity).
There are obvious changes in pigmentation in patients with

some pituitary diseases (such as Cushing's disease, Nelson's
syndrome, pituitary failure) and in other conditions in which
corticotrophin (ACTH) concentrations are raised (such as
ectopic ACTH syndrome, Addison's disease). Changes in
plasma ACTH and r-MSH activity generally occur in
parallel.12 Hypoglycaemia and metyrapone stimulate an
increase in the concentration of both hormones, though
hypoglycaemia causes a proportionately greater release of
ACTH. Lysine vasopressin stimulates release of ACTH alone.
Probably these differences reflect the differential effect of these
stimuli on the release of ACTH and LPH in man.'3l5

Recent interest in the regulatory role of the hypothalamus
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has inevitably led to a search for releasing factors which
regulate MSH activity. In most mammals the predominant
influence on the release of MSH is generally thought to be
inhibitory,'0 though in man there is little to support this view.
Several small peptides with MSH-inhibitory activity have been
identified, including a tripeptide (prolyl-leucyl-glycine amide,
MIF 1) and tocinoic acid, but neither of these substances
appears to be active in man; and a pentapeptide has been
identified with MSH-releasing activity in some species.'6 All
these substances are contained within the oxytocin molecule,
and there is considerable doubt whether they have a
physiological role.'6 Other studies have suggested that MSH
secretion may be influenced by the pineal or by light, but again
there is no evidence that MSH activity is altered by these
stimuli in man.'7

Major questions about MSH and its regulation have yet
to be answered. Possibly, however, 3-MSH (which also has
appreciable lipolytic activity) may be an important pigmentary
hormone in man, being derived from cleavage of the lipotro-
phins which act as prohormones.

Lerner, A B, and McGuire, J S, New England J'ournal of Medicine, 1964,
270, 539.

2 Shuster, S, and Thody, A J, Journal of Investigative Dermatology, 1974,
62, 172.

3 Abe, K, et al, Journal of Clinical Endocrinology, 1967, 27, 46.
4 Chretien, M, Triangle, 1974, 13, 63.
5 Scott, A P, and Lowry, P J, Biochemical_Journal, 1974, 139, 593.
6 Bloomfield, G A, et al, Nature, 1974, 252, 492.
7 Chretien, M, and Li, C H, Canadian JournalofBBiochemistry, 1967,45,1163.
8 Li, C H, et al, Nature, 1965, 208, 1093.
9 Lohmar, P, and Li, C H, Biochimica et Biophysica Acta, 1967, 147, 381.

'° Kastin, A J, et al, Mayo Clinic Proceedings, 1976, 51, 632.
' Gilkes, J J H, et al, Journal of Clinical Endocrinology, 1975, 40, 450.

12 Abe, K, et al, Journal of Clinical Investigation, 1969, 48, 1580.
13 Donald, R A, and Toth, A,Journal of Clinical Endocrinology, 1973, 36, 925.
14 Kastin, A J, et al, 'ournal of Clinical Endocrinology, 1973, 36, 770.
15 Hirata, Y, et al,3Journal of Clinical Endocrinology, 1975, 41, 1092.
16 Besser, G M, and Mortimer, C H, Journal of Clinical Pathology, 1974, 27,

173.
17 Lancet, 1974, 2, 1235.

Burst abdomen-a
preventable condition?
Burst abdomen may seem to the individual surgeon to be a
fairly rare event, but recently there were 103 complete
disruptions in five years in one London teaching hospital.' The
present-day incidence among patients who have a vertical
abdominal incision probably lies2 3 between 1%/ and 3°, and
the mortality24 may be as high as 3500 to 400. The surgeon
who strives to keep his mortality for planned gastric or colonic
operations5 6 at or below 10% must therefore study and
prevent abdominal incisional disruption.
The principal features of the burst abdomen have been

known for a long time. It occurs mostly in midline and
paramedian incisions, often those that have become septic, and
the triad of postoperative cough, vomiting, and abdominal
distension is the precipitating factor in over 90% of bursts.7
Until recently most reports concluded that disruption was a
regrettable but inevitable event in a proportion of operations.
This defeatist attitude was based on the belief that different
methods of closure did not affect the incidence of bursting. In
1955, however, disintegration of the catgut was found to have

occurred in 15 out of 18 burst abdomens examined,8 and the
unreliability of catgut was confirmed by the finding that
chromicised catgut used to close abdominal incisions broke
from the sixth day after insertion.9 Any remaining support for
catgut must have collapsed after the recent report of 107
paramedian incisions closed in layers with No 1 chromic
catgut which resulted in 11 bursts and five deaths.4
The reason for this high incidence of burst incisions is that

catgut does not retain its tensile strength long enough for the
relatively avascular linea alba or rectus sheath to heal strongly.
The logical answer must therefore be to support the incision
with unabsorbable sutures for a longer time. Some surgeons
have done this by inserting stout retention sutures, usually of
nylon, through all layers of the wound and leaving them in
position for at least 14 days before removal. This technique
certainlv reduces the disruption rate even when catgut is still
used for closure,4 and in New York 1129 consecutive incisions
were closed in this way with only one disruption.'0
The other approach is to use a non-absorbable suture for

closure of the wound, and since the development of synthetic
monofilament sutures this has become an increasingly popular
method. Babcock" suggested this technique in 1935, and it was
developed in Cleveland12 and later in London'3 using stainless
steel wire and resulting in virtual abolition ofwound disruption
in 2500 closures. Wire is not the easiest of sutures to use, and
recently monofilament polyethylene has become popular
because it is strong and handles well, slides easily through
delicate tissue, knots securely, produces virtually no reaction in
the tissues and rarely causes a sinus, even in septic wounds,
provided care is taken to bury knots.
The main debate now centres on whether these synthetic

monofilament sutures (some still prefer nylon) should be used
to repair vertical incisions in layers or in mass one-layer
closure as originally suggested by Smead.'2 If, as seems
reasonable, paramedian incisions are closed in layers with a
continuous monofilament suture, then recent work'4 suggests
that it is important to take fairly large bites of tissue, to allow
for postoperative distension by not pulling the suture up
tighly, and to remember that a continuous everting mattress
suture is much stronger than over-and-over suturing in a
vertical abdominal incision."5 One layer mass suture is specially
suited to the closure of midline incisions and gives good results
with both continuous16 and interrupted'7 sutures.
The application of these methods has already resulted in the

virtual disappearance of burst abdomen from many surgical
units. They consume neither extra money nor time, so that this
alarming and dangerous complication should now become a
real rarity.
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