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Split-skin grafts taken from the thigh were applied to the
large secondary defects over the cranium and at the nape of
the neck. The bare area of brain and freeze-dried dura
mater (Fig. 2, C) was also covered with a split-skin graft.

In the case of the surviving child, rapid healing of the scalp
flaps occurred and the split-skin grafts took well. There was
a minor leak of cerebrospinal fluid for some weeks from the
bare area which was not covered by the flaps, but this fistula
eventually sealed itself off completely. In the grafted area,
which was approximately 2 in. (5 cm.) in diameter, the brain
was covered only by very thin unstable scar tissue, and some
10 months after the main operation the thin epithelium was
carefully removed and a scalp flap rotated over the area. A
split-skin graft was applied to the small secondary defect over
the frontal bone. When this operation had been carried out
the whole of the exposed brain was covered with healthy
scalp and normal hair growth occurred.
With regard to the second child, who died seven months

after the operation, the same procedure was adopted. No
loss of skin occurred and the flaps healed fairly well in spite
of avascular cerebral necrosis beneath the scalp.

Second Pair of Twins

In the case of the surviving child, complete cover of the
brain was obtained by using the large posteriorly based flap
(Fig. 3, B). It was unnecessary to use the small anterior flap
(Fig. 3, A) which had been prepared. The large secondary
defect over the occipital region and nape of the neck (Fig. 3,
C) was covered with split-skin grafts which were obtained
from the thighs of the other child, who had died at the
moment of separation.
The flap healed rapidly without any cerebrospinal-fluid

leakage and the skin grafts took completely. The brain is
now covered with mobile hairy scalp, and if replacement of
the missing skull is contemplated at some later stage no
difficulty would be encountered in relation to skin cover.

I should like to express my appreciation of the assistance given
me by my surgical assistants, Dr. B. Fowlow, Squadron Leader
R. F. Brown, and Dr. P. Gareau, and to thank Mr. W. D.
Tredinnick and Mr. P. Cull, of the Department of Medical Illustra-
tion, St. Bartholomew's Hospital, for the excellent photograph and
drawings.

6. Paediatric Care of Craniopagus Twins

ALFRED WHITE FRANKLIN,* M.B., F.R.C.P.

Brit. med. J., 1964, 1, 1342-1344

Separating craniopagus twins is like climbing Everest. It will
always be difficult; once technical aid and skill allow complete
success, the degree of difficulty will vary with the local
conditions at the time of the attempt; planning, preparation,
and team-work under a trusted leader will be essential; the
venture is likely to attract publicity. Success demands sufficient
tissues and organs for two independent normal persons.
Three sets of such twins have come under the care of St.

Bartholomew's Hospital between 1958 and 1963. The two
which form the subject of these papers were operable, with
some chance for the survival of both babies. The third set, girls
born in 1963, are at present being studied.
Two other sets have been seen during the same period, making

five in five years. One of a pair (boys), seen in Derby by courtesy
of Dr. B. M. Laurance, had ectopia vesicae With exomphalos
which ruptured at two weeks, causing the rapid death of the
twins. The fourth set seen at Great Ormond Street Hospital
were fixed, one lying across the chest of the other, at such an
angle that respiration was impeded and no position could be
adopted in which nursing was possible or feeding easy. Owing
to the severe respiratory difficulty Mr. K. Till attempted an
emergency separation at three weeks which failed. The chances
are weighted heavily against success when lack of time prevents
accurate mapping out of the anatomical position of the two
brains and the course of arterial supply and venous drainage.

Prenatal diagnosis is radiologically possible, and is desirable
since a caesarean section is usually necessary. Whether the
parents should be told in detail what to expect when the ante-
natal x-ray films have established the diagnosis is open to
question. The obstetrician who is indiscreet in revealing the
antenatal diagnosis courts considerable difficulties in public
relations.

* Physician to Children's Department, St. Bartholomew's Hospital,
London; Paediatrician, Queen Charlotte's Maternity Hospital,
London.

Duties of the Paediatrician

The diagnosis made, the paediatrician should attend the
delivery and take charge of the babies, who will need long-term
hospital care both before and after operation. His duties fall
under six headings. First, to undertake the routine management
of the babies, to deal with any accompanying congenital defects,
and- to prepare them for their ordeal. Secondly, to gather a
team including the surgeon who will attempt the separation, the
plastic surgeon, anaesthetists, and radiologist. Thirdly, to
prepare the parents to meet what Fate holds in store for them
-the survival of one baby, or both, or neither. Fourthly, to
plan public relations. Fifthly, to guard and guide the resident
medical and nursing staff who, having day-to-day care of the
twins, become emotionally involved over the long months of
the project. Lastly, to supervise the follow-up.

Getting the babies ready includes more than routine feeding
and nursing, for the position of the babies produces mechanical
problems which must be overcome. The single-handed mother
could certainly not manage all the necessary tasks, and long
hospital stay is usually recommended with special care to
prevent and control infection. Ingenuity is required, by
massage and physiotherapy using appropriate slings, to
strengthen muscles and muscle groups little used in the
recumbent position. The babies' senses must be stimulated
and amusement supplied. A glance at any development chart
shows how the early responses are prevented when two babies,
joined at the crown of the head, cannot hold up or rotate the
head and cannot sit. Sitting briefly begins to be possible for
a normal baby at 3 months, when he should turn his eyes
toward a sound. At 6 months head and eyes are turned in every
direction and the baby turns towards his mother's voice across
the room. At 9 months he sits alone on the floor for some
minutes and he watches toys falling over the cot-side. At
1 year he watches people, cars, and animals in the street and
turns to his own name. All these pleasurable interests, so
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valuable for his intellectual growth, and even the bracing and
throwing backward of head and neck in anger, are met with
the frustrating presence of the conjoined twin above. The
turning response to sound was noticeably absent for many
months after operation in the survivors. They continued to
swivel the eyes quickly in the direction of the sound as if sudden
movement of the head was still impossible.
Such brakes on development, besides the pain and discomforts

of investigations and operations, are bound to handicap the
child and provide the strongest argument for operation at the
earliest moment deemed safe by the neurosurgeon. And
anatomical distortions of face and features increase with time,
especially facial asymmetry and pressure and tension effects
upon the orbits.
A great responsibility rests on the radiologist, who prepares

the detailed maps and models of the brains and their circula-
tions. The external landmarks on the skull give no indication
where the brains are positioned within, and the surgeon relies
on the correct interpretation of air encephalograms first to
confirm that two ventricular systems exist and, with the help of
angiograms, to show where and how the brains are lying.
whether there are two circulations which can function
separately, and how to avoid major blood-vessels in opening
the skull.

Parents' Role

The parents have an important part to play in providing love
and a sense of security for their babies. It is a mistake to try
to protect parents by preventing them from seeing the babies,
for happiness in the end depends absolutely on facing reality
with courage. A newspaper report from Derby describes a
father's reactions (Kenny, 1961). " They look much better than
I expected. Before I saw them (at 1 week) I was always
imagining what they must look like, and that has kept me awake
at night." The parents should visit as much as possible and
live through the whole experience. Only in this way will they
gain strength to withstand the strain. It must be admitted
that with the first pair this course was not followed. The
parents already had one child, and there was one healthy member
of this triplet pregnancy. Adjustment has undoubtedly been
made more difficult because the parents were advised in the
first place, and agreed, to stay away. A " natural " snapshot
of the twins sucking bottles made a successful introduction,
after which the parents visited, but they kept their emotions
"on ice " until after the operation. With the second pair, a
first pregnancy, the mother was advised against seeing them
in the maternity home; but later, after the babies had come to
St. Bartholomew's Hospital, she joined them and did her share
of the feeding and nursing throughout. Her relations with the
surviving twin have been natural and easy, and members of
the nursing staff have not had to supply so much of their
affection.

Public relations need thoughtful planning. It was agreed
with the first pair that all information to the limit of what is
seemly should be given through one member of the lay admini-
stration to the Press agencies. Some of the lessons of the first
pair have already been described (Franklin, 1960).

Press relations should be discussed frankly with the parents so
that they can decide how to manage the pressures projected on
to them by journalists and interviewers. They still have the
choice between privacy and living during the waiting-time and
after operation in the full glare of modern publicity. This is
a high price to pay even in exchange for a lucrative exclusive
contract.'

Ethics

That there is an ethical problem cannot be denied, although
in conjoined craniopagus twins the answer is relatively easy.
If the area of junction be small and two normal persons could

result from separation, the attempt must always be made. The
brains, although pressed against each other, are usually separate
structures, any anatomical connexion present being small. The
difficulty to be expected is the one of venous drainage. It
seemed in the first pair that blood from each brain drained into
the venous circulation of the other. In the second pair there
was known before operation to be the possibility of insufficient
venous drainage for two separated brains. Under these
circumstances the suggestion has to be considered that one twin
should be written off and its tissues used to allow at least one
normal individual to survive. Such a decision is difficult for
the surgeon to make, not only on ethical grounds but also
because he cannot ensure the survival of the selected baby.
The ethical problems do not end with the operation. How

far should resuscitation procedures, or cardiac massage, or anti-
biotic treatment be employed for either or for both if it has
become certain during the separation that the brain is so
damaged or depleted that severe mental retardation is
inevitable ? Success, rare and still a triumph of virtuosity
properly attracting public acclaim for the doctors, the nurses,
and the hospital, may lead only to a long and burdensome life
for the patient and his family.

Parents must not be invited to play a part in these "life
and death " decisions about their families. A sense of guilt is
too dangerous a companion for the rest of life. The doctor
must make his inquiries about the parents' attitude to life and
its problems, but for any decision he must take full
responsibility. Parents who will not accept the doctor's advice
must find another doctor.

Case Reports
First Pair

Male twins, A and B, were born with a third normal healthy
boy at 36 weeks on 2 May 1958 by caesarean section. Fusion of
the skull had been reported in an antenatal x-ray film and the
mother had toxaemia. Full details of the early history have already
been reported (Franklin, Tomkinson, and Rohan Williams, 1958).
The twins, combined weight 9 lb. 12 oz. (4,420 g.), lay in a straight
line fused at the vertex, their long axes twisted through somewhat
more than a right angle. Lying supine, each face was turned
half-right. Both could lie on the right side with comfort, but when
on the left side the necks were strained. Feeding and general
progress were normal, until in the seventh week twin A began
projectile vomiting. Congenital hypertrophic pyloric stenosis was

diagnosed, responding to " pylostropin " given for four weeks. A
pre-operative estimate of development quotient gave a figure of
approximately 60. An I.Q. of 60 was estimated in the survivor at

41 years. At present speech remains very limited; he understands
and can carry out simple commands, can feed himself, but cannot
undress or dress himself.

Second Pair

Female twins, C and D, were born at 34 weeks on 18 May 1960.
The mother had been healthy during pregnancy, had not been
x-rayed, and was admitted to hospital in labour with an apparent
shoulder presentation. Two right hands came down; the obstetrician
diagnosed locked twins and delivered by L.C.S.C., discovering one

vertex with two faces as he made his incision. The babies required
resuscitation.

Their combined weight was 8 lb. 3 oz. (3,715 g.). The twins
lay with skulls joined at the vertex, each looking to the left at an

angle of about 130 degrees. Asymmetry of fusion brought the
right orbits much nearer to each other than the left. A groove

present on part of the common skull looked like a place of fusion,
but in fact did not correspond with the limit of either brain.

Lying supine, Twin C was comfortable, Twin D's face partly
buried. After some weeks a prone position was possible for part of

We had yet another pair at St. Bartholomew's Hospital, and one of
the newspapers had, in fact, been pestering the parents, who wanted
to be left alone, trying to get an exclusive story from themn
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the time. Twin C had a precordial systolic murmur which has
not persisted, Twin D a cleft of soft and part of hard palate. At
seven months Twin C had two left-sided fits associated with
respiratory infections. Despite phenobarbitone, fits had recurred.
Twin C, who survived separation, was estimated at 17 months to
have a development level corresponding to 8 months. At a month
under 3 years she weighs 28 lb. 12 oz. (13 kg.). She can sit
unaided for a time, rocks back and forth, crows and gurgles, says
mum and dad, can hold a toy in the right hand and takes, some
interest in her surroundings. She has a left spastic hemiplegia.

Pre-operative studies of behaviour showed that each twin reacted
as a separate individual. One slept with the other awake or
sucking a bottle or crying. Pulse, temperature, respiration, haemo-
globin values differed. Electroencephalograms by Dr. G. Pampiglione
revealed independence of cerebral activity, including induction of
sleep and appropriate changes in the one given thiopentone by
injection. That the other was unaffected suggested no marked
arterial communication.
The post-operative course of both survivors was stormy and

difficult. Skin coverage has been made complete, and in neither
has there been any evidence of destruction of the grafted freeze-
dried dura mater. A series of plastic helmets of increasing size
has protected the brains from further damage.

Conclusion

The paediatrician's part in the management and treatment of
craniopagus twins is described together with brief case records
of two pairs of such twins. If the object of the endeavour is
to separate pairs of conjoined twins, the team that has one
survivor from each of two pairs has scored a real success. But
if the object is regarded as restoring people who have met a
strange fate to a normal happy family life, these cases are
disappointing.

It is a pleasure to record the untiring work during the long
months of Dr. Seymour Mason, Dr. Kenneth Hugh-Jones, and the
house-physicians to the children's department at St. Bartholomew's
Hospital, as well as the devotion of Sister Joan Clark, Miss B.
Franklin, and the nursing staff.
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Muscular Dystrophy: Some Recent Advances in Knowledge*

JOHN N. WALTON,+ M.D., F.R.C.P.

[WITH SPECIAL PLATE]

Brit. med. J., 1964, 1, 1344-1348

Genetic Research

Duchenne-type Muscular Dystrophy

Evidence in favour of a sex-linked or X-linked recessive
inheritance of this variety of muscular dystrophy in the
majority of families comes, first, from a study of typical
pedigrees (Stevenson, 1953; Walton, 1955, 1956c); secondly,
from the fact that affected males have been born of the same
female but of different fathers (Walton, 1956c); thirdly, from
the finding of a family in which there was a suggestion of
crossing-over between this variety of dystrophy and red-green
colour-blindness (Philip, Walton, and Smith, 1956); and,
fourthly, from the fact that the disease has been described in
typical form in a " female " suffering from Turner's syndrome
(ovarian agenesis) who was presumed to have an XO chromo-
some constitution (Walton, 1956c). Although, as Boyer and
Fainer (1963) point out, none of these findings is absolutely
conclusive, nevertheless the evidence in support of sex-linked
recessive inheritance of these cases would seem to be con-
vincing even though no linkage has yet been demonstrated
between this form of dystrophy and haemophilia or the newly
described Xg blood group. With the collaboration of Dr.
Race we have examined a number of families and have found
no such linkage. An analysis of pedigrees has, however,
amply confirmed that in a small proportion of families there
are affected females as well as affected males; this and other
evidence clearly indicates that the disease may sometimes be
produced by an autosomal recessive gene (Lapiy and de

Grouchy, 1954; Kloepfer and Talley, 1958; Dubowitz, 1960;
Jackson and Carey, 1961).
Chung and Morton (1959) give reasons for suggesting that,

whereas a considerable number of cases of muscular dystrophy
of the Duchenne type arise as a result of a gene mutation,
there are others in which the disease may be truly sporadic-
that is, it may be due to manifestation in the heterozygote.
Hence there is evidence to suggest that there can be funda-
mental genetic heterogeneity among cases of clinically similar
muscular dystrophy. As Nirenberg (1963) has pointed out,
intracellular transmission of abnormally coded D.N.A. infor-
mation occurs within the cell when R.N.A. carries the code
into metabolic steps which terminate in a quantitative or
qualitative alteration of a particular enzyme. Metabolic path-
ways associated with the expression of various specific genes
often overlap and in turn may cause an overlap in clinical
stigmata. We shall not be able to understand similarities and
differences between neuromuscular entities which depend
upon different genes until we understand the details of such
overlap. Chung and Morton (1959) and Morton, Chung, and
Peters (1963) have also given cogent reasons for suggesting that
although many cases of limb-girdle muscular dystrophy are
clearly the results of an autosomal recessive gene and the
phenotype appears in the homozygote, there are others which
are truly sporadic and are presumed to be due to expression
in the heterozygote.
Of more direct practical importance are recent studies

carried out on female carriers of the sex-linked recessive gene
responsible for most cases of the Duchenne-type dystrophy.
Aebi, Richterich, Colombo, and Rossi (1962), Hughes (1963),
and Pearce, Pennington, and Walton (1964c) have found that
over 70% of such female carriers can be identified by means
of serum creatine kinase estimation. Dreyfus, Schapira,

* Conclusion of the Goulstonian Lecture delivered to the Royal College
of Physicians of London on 20 January 1964. The first part was
published last week.

t Neurologist, Regional Neurological Centre, Newcastle General Hospital;
Physician in Neurology, Royal Victoria Infirmary, Newcastle upon
Tyne.

 on 24 M
ay 2023 by guest. P

rotected by copyright.
http://w

w
w

.bm
j.com

/
B

r M
ed J: first published as 10.1136/bm

j.1.5394.1342 on 23 M
ay 1964. D

ow
nloaded from

 

http://www.bmj.com/

