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same morning. As is essential in any screening procedure, this
is time-saving and convenient for both patients and staff.

We are grateful to Dr. C. G. Whiteside and the Department of
Radiology for their close co-operation; to Professor G. W. A. Dick
for his helpful advice and criticism ; and to Sisters Margaret
Holmes and Ann Bealey and their staff for assistance in the prepara-
tion and investigation of the patients.

Requests for reprints should be addressed to Dr. L. M. Blendis,
Department of Clinical Research, King's College Hospital, Denmark
Hill, London S.E.5.
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".t.s.I am too much i' the sun."-Hamlet.
Erythropoietic protoporphyria is an inborn error of porphyrin
metabolism characterized by an excess of protoporphyrin in the
red blood cells. The cardinal symptom is photosensitivity,
shown by an unpleasant burning sensation, usually beginning
in childhood and associated with diverse physical signs on
skin exposed to sunshine. Erythema and oedema are most
common, but urticaria, purpura, and episodes of vesiculation
and crusting are recorded. Chronic skin changes persisting
and progressing between acute attacks are most often seen on
the dorsa of the hands, especially over the knuckles, but also
on the nose, cheeks, and lips. Thickening of skin with
inconspicuous papules, pitted or linear scars, and furrows
resembling rhagades are the salient features.

According to Magnus (1965), the first known example of the
disorder is the child described by Sir Archibald Gray (1926)
as having " hydroa aestivale without haematoporphyrinuria ";
subsequently Gray et al. (1964) showed that the diagnosis was
erythropoietic protoporphyria. The part played by proto-
porphyrin was suspected by Kosenow and Treibs (1953), but
it was not until 1961 that erythropoietic protoporphyria was
clearly defined (Magnus et al., 1961). Haeger-Aronsen (1963)
reported a family with five cases in three generations. She
concluded that the trait was transmitted by a dominant gene.
This view was endorsed by other observers (Holti et al., 1963;
Gajdos et al., 1964; Redeker and Bryan, 1964; Connelly and
Creutzfeldt, 1965 ; Lynch and Miedler, 1965).

By 1965, when simple screening tests for erythrocyte proto-
porphyrin were described (Rimington and Cripps, 1965), a
number of reports suggested that the disorder was by no means
uncommon, and showed world-wide distribution. The litera-
ture has been reviewed by Lynch and Miedler (1965), Suur-
mond (1965), Goldberg (1966), and Rimington et al. (1967).
Schmid et al. (1954) divided porphyrias into two groups-

hepatic and erythropoietic-according to the main site of the
biochemical defect. In erythropoietic protoporphyria Holti
ct al. (1963) concluded that though the main defect in porphyrin
synthesis was in the bone marrow the liver might also be
involved. Gray et al. (1964), using labelled 15N glycine, con-
firmed that the liver was a site of porphyrin overproduction.
Cripps and Scheuer (1965) showed increased protoporphyrin
in liver biopsies, and emphasized that gall-bladder disease may
be an important feature. As Rimington (1963) observed, it is
reasonable to suppose that the degree of marrow and liver
involvement will vary from case to case.
The enzyme defects are not yet fully defined, but may possibly

include an increase of delta-aminolaevulic acid synthetase
activity in the bone marrow. The ability to utilize iron for
haemoglobin formation appears to be normal, and anaemia is
not a characteristic of the disorder. Protoporphyrin has been
shown in skin biopsies by Langhof et al. (1961) and by Redeker
et al. (1963). The latter group observed porphyrin fluorescence
in skin only after previous exposure to sun; Rimington (1963)
suggested that this might be due to photo-oxidation of por-
phyrinogen present in the skin. Other workers have failed
to find fluorescence in fresh skin sections (Magnus et al., 1961
Cripps and Scheuer, 1965; Suurmond, 1965; Findlay et al.,
1966).
The mechanism of skin photosensitivity in erythtopoietic

protoporphyria has been reviewed by Rimington et al. (1967).
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Erythropoietic Protoporphyria-Donaldson et al.
By absorption of light energy of appropriate wavelength-
particularly effective is the 400 my region where they
exhibit intense spectral absorption-porphyrin molecules
are raised to an excited state. The excess energy

may be dissipated in various ways, including fluores-
cence, transfer to another molecule, or chemical reaction. In
reactions of photosensitization there is considerable evidence
that oxygen plays a part, suggesting that an essential feature
of the process may be the formation of oxygen-containing free
radicals of the peroxy type which may injure the cell by causing
peroxidation of the lipid membranes of lysosomes. Allison and
Young (1964) demonstrated that uroporphyrin I becomes con-

centrated in lysosomes, while Slater and Riley (1966), using the
porphyrin phylloerythrin and rat-tail epidermis, showed not
only disruption of lysosomes upon exposure to light in the
presence of oxygen, but also that protection against this damage
is afforded by addition to the system of substances known to
act as free radical scavengers. Finally, Allison et al. (1966)
found that the action spectrum for lysosomal damage in tissue
culture cells pretreated with porphyrin corresponded both with
the absorption spectrum of porphyrin and with the action
spectrum for skin lesions in patients with porphyria; they also
showed that oxygen was necessary for this damage.

In order to establish a diagnosis excess protoporphyrin must
be found in the erythrocytes. The urine is consistently normal.
Raised faecal protoporphyrin and coproporphyrin are present in
some but not all patients (Haeger-Aronsen, 1963 ; Porter and
Lowe, 1963 ; Redeker and Bryan, 1964). Conversely, the blood
and stool protoporphyrin may be raised in the absence of
clinical photosensitivity.

Material and Methods

In September 1961 the proband was referred to one of us
(E. M. D.) with endogenous eczema of the palms, which had
been present for one month. Faint erythema and slight thicken-
ing of skin were also noted on dorsa of hands and on the
light-exposed areas of face and neck. On questioning he
admitted to intolerance of sunshine since 1922 (age 9), and
that several other members of his family were similarly affected.
Investigations confirmed that he was suffering from erythro-
poietic protoporphyria.

It was decided to study the family, which comprised 90
members (see Family Tree) ; 58 were examined, and material
for laboratory investigations was obtained from 27 (Table I).
Wherever possible, blood was examined within a few hours
by fluorescence microscopy (Rimington and Cripps, 1965).
Samples of blood, stool, and urine were mailed to the laboratory
for analysis, and the majority were examined within 24 hours
of collection by methods based on those of Rimington (1961,
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1963). Levels of protoporphyrin and coproporphyrin in stool
are compared to the upper limit of normal values of Rimington
et al. (1963); blood levels to the range of Wranne (1960). The
differing opinions concerning acceptable normal levels of
porphyrin excretion are discussed by Rimington et al. (1967).

TABLE I.-Summary of 90 Members of Family
Photosensitive {Biochemical +

Biochemical- .. 1Examined
l Nonphotosensitive {Biochemical-+ 6

~~~Biochemical 14Clinical examination only 31
Deceased

. . 7
Not examined .)Abroad ...7NNot yet traced 12

Uncooperative ... 6

The clinical and biochemical findings in this family show
that erythropoietic protoporphyria may occur in several patterns
(Table II).
Group I. Photosensitive Members (7).-These members had

raised protoporphyrin levels in blood and stool with one excep-
tion-a child aged 6 who so far has shown no biochemical
abnormality.

Group 11. Non-photosensitive Carriers (6).-One had raised
protoporphyrin levels in blood and stool, two had raised proto-
porphyrin levels in blood only, and three had raised
protoporphyrin levels in stool only, by the tests applied.

Additional investigations on some members showed normal
findings in blood picture, serum iron, iron-binding capacity, and
liver-function tests.

Clinical Findings.-A detailed history was taken, emphasis
being laid on skin reactions and symptoms referable to the liver
or gall bladder. A complete physical examination was made on
all accessible members. Skin covered by clothing, nails, and
mucosae were normal in all. None had hoarseness of voice.
One patient (Case 19) had an attack of jaundice at age 8, and
an isolated episode in adult life of abdominal pain diagnosed
as cholecystitis. Two patients (Cases 69 and 71) complained of
constipation; in Case 69 this had led to admission to hospital
for suspected appendicitis. Observations in the course of the
investigation showed that antimalarials had no effect, anti-
histamines afforded only some alleviation of the burning, and
conventional applications failed to protect from sunshine. There
was little objective evidence of protection claimed by the pro-
band (Case 15) and his nephew (Case 69) while using dihydroxy-
acetone/Lawsone lotion, which, however, both preferred to other
protectives such as Red Vet. Petrolatum. Improvement might
have been due to the passage of time or to the acquired habit
of avoiding the sun. Monochromator tests by Magnus (per-
sonal communication, 1966) suggest that no local application
that would be acceptable cosmetically filters appreciably wave-
lengths of 400 m~u and longer.
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Photosensitive Cases

In Table III are summarized the clinical findings. Mono-
chromator tests for light sensitivity by Dr. I. A. Magnus gave
results typical of porphyria with a delayed oedema reaction
produced by Soret band radiation (380 to 425 m/t) in Cases 15
and 17).

Case 15.-The proband, a man aged 53, recalled intolerance to
sunshine since the age of 9. He had a feeling of burning within
30 minutes of exposure, followed by redness and swelling within
24 hours, which might persist for up to seven days. When playing
cricket he suffered intense burning, redness, swelling, and crusting
of knees unprotected by shorts, with similar changes on cheeks and
bridge of nose. His brothers recalled having seen gross swelling
of his face, hands, and knees on many occasions during boyhood.
He sought relief from the intolerable " burning " by plunging the
affected limbs into cold water. At 18 years he was admitted to
hospital with extreme swelling of backs of hands and of the face,
diagnosed " angioneurotic oedema." All light-exposed areas of skin
had been affected-more often and severely in summer, though winter
sunshine had caused reactions. His work involved much motoring,

BRirisHi
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and he had had many attacks of swelling of face and ungloved
hand from the effect of sun through the car window. In October
1961 he had a circumscribed area of oedema and purpura on his
cheeks after sun exposure. During five years' observation the
frequency and severity of attacks has diminished slightly; he has
acquired the habit of reducing exposure to sun. Antihistamines
afforded some relief from the burning and swelling. Proprietary
sunscreens were ineffective, but he believed that tolerance to sun
was increased by application of dihydroxyacetone/Lawsone lotion
to exposed areas (Fusaro and Runge, 1962). Nevertheless, light-
exposed skin showed inexorable advance of chronic changes, and
many episodes of erythema and oedema have been observed, several
followed by vesiculation and crusting. Examination in 1966 showed
thickening of skin on dorsa of hands, most marked over knuckles,
and of cheeks, forehead, and light-exposed areas of neck; pitted
scars on cheeks and fingers; and fissuring and furrowing of lower
lip and perioral skin. Histology (Dr. R. Summerly) of exposed skin
showed changes similar to those of patient's brother (Case 17).

Case 17.-A man aged 50 had been intolerant of sunshine since
the age of 5. School outings were a great trial, as he had to
search for shady spots to escape the sun. During a royal visit
to Stoke-on-Trent he had to leave his place in the crowd lining

TABLE II.-Analyses of 27 Cases

Case ~~Sex Pht-Stool* BloodtCase and Photo-(g./g. Dry Weight) (pg./100 ml. Packed Red Cells) Fluorocytes Conclusion
Age Date Proto. Copro. Date Proto. Copro.

2 F 85 _ June 119-4 46 6 July 80-6 5-8 Carrier
8 M 66 _ Apr. 23-7 14 Aug. 14-3 0-316 Negative
9 M 64 - Apr. 85 15 Dec. 22-6 1-3 Carrier
10 F 62 - Apr. Normal Nov. Normal Negative
12 M 56 - Aug. 50 2 6-15 Aug. 30-5 0-66 _13 M 55 - July Normal
14 M 54 - Apr. 70-6 18-6 Dec. Normal - Carrier
15 M 53 + Nov. 1,400 85-0 Nov. 1,163 3 2 + Photosensitive
16 F 52 _ Apr. 74-2 14 Dec. Normal Carrier
17 M 50 + Jan. 214 7 12 0 Jan. 556 4-65 + Photosensitive
18 M 49 _ Mar. 13-7 0-7 Negative
19 F 46 + Apr. 402 0 18-0 Nov. 899 6-7 Photosensitive
20 F 36 _ Nov. 30 9 6-4 Nov. Normal Negative
31 F 46 + Nov. 407-0 29-4 Mar. 1,298 17-5 + Photosensitive
32 F 40 _ June 47-5 28-8 une Normal Normal - Negative
38 F 37 _ June 24-6 11-1 June Normal Normal
40 F 17 _ Aug. 38-4 13-5 Aug. 19 9 2-5
45 M 29 + June 53 7 10 7 June 75-7 0 _ Photosensitive
49 F 20 _ Aug. 8-37 1 86 Aug. 35 0 0-38 - Negative
51 M 24 - July 6-8 0-2
53 F 13 _ Dec. Combined 35-6 Dec. 33-6
54 M 11 Dec. 27-2 4-5 + Carrier
55 M 5 _ Dec. 8-41 1-85 Dec. 82-4 + , .69 M 19 + Mar. 224 0 7 0 Mar. 1,625 13-5 Strong Photosensitive
70 F 5 Nov. 43-2 12-9 Nov. 18-2 2 5 - Negative
71 M 6 + June 11 8 12-3 June Normal Photosensitive
88 M 4 - June Normal Normal Negative

Urine was normal in all cases.
* Maximum values: protoporphyrin 54 Pg., coproporphyrin 15 Pg.
t Normal range: protoporphyrin, 16-52 Pg., coproporphyrin 0-5-2-3 Pg.

TABLE III.-Clinical Picture of Seven Photosensitive Cases

Skin Reaction Pattern
Can Age__________________ ____Mental Gastro-

No. aOset Burning Redness Swelling Vesicle Thick- Winter Window Cloth- Patterin | SymptomaOnset Burning Redness and Purpura Scar enin~g Sun Glass ing Pten Smtm
Appears Subsides Crusts

15 9 Within 30 60 6-24 3-7 + + + + + _ Acute distress Appendicitis
minutes minutes hours days during and

burning peritonitis
phase in
childhood

17 5 Within 30 Within 60 2-3 24 + _ + + * + * Acute distress No history ofminutes minutes hours hours durg indigestion
burning to fatty
phase in foods
childhood

19 7 Within a Within 2-3 3 + __ + + + + Distress during jaundice agedfew 2 hours hours days burning 8. 1 attack
minutes phase: abdominal

'shivered pain-?
all over' cholecystitis

unconfirmed
31 7 Within a None 12-24 7 _ - _ _ _ + _ _few hours days

minutes
45 9-12 30 Within 2 2-6 2-3 _ _ _ _ - + -

minutes hours hours days
69 2 5-30 Within 2 2-3 2-7 + _ + + + - Acute distress 1960/61. 1minutes hours hours days during attack abdo-

burning miinal pain-
phase in ? appendici-
childhood tis. Final

diagnosis-
chronic con-
stipation

71 3 30 60 1-3 2-3 + _ _
- + Not _ - Constipationminutes minutes hours days observed

18 March 1967 Erythropoietic Protoporphyria-Donaldson et al.
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Erythropoietic Protoporphyria-Donaldson et al.
the streets and seek shelter under a sunblind. While on a camping
holiday he " was driven mad " by " burning " after exposure to

sunlight ; in a desperate effort to cool off he ran round in circles.
Except for a comparative remission during his 'teens, his impression

was that the severity of the attacks remained unchanged. He

avoided the sun, and occasionally had slight relief from oral anti-
histamines. In 1958 he sustained a severe attack of burning and

swelling of his hands, associated with crusting and bleeding over

the knuckles. Summer sunshine was most troublesome, and pro-

duced a brisk reaction on his back through a nylon shirt. Examina-
tion in 1966 showed thickening and wrinkling of skin on dorsa of
hands, especially over the knuckles; ill-defined erythema and
thickening of forehead, cheeks, and lower lip, which was fissured;
and pitted scars on cheeks. (This was Case 3 of Cripps and Scheuer,
1965). Liver biopsy showed porphyrin fluorescence, fresh frozen
skin had no fluorescence; and histological changes were present

only on light-exposed skin. The capillaries in the upper dermis
were surrounded by a hyaline material. The main component of
this material was a periodic-acid-Schiff (P.A.S.) positive carbo-
hydrate protein complex in which lipid was also present. These
changes were not dissimilar to those found in lipoid proteinosis.

Case 19.-This patient was a married woman aged 46. At age

37, when resident in Belgium, she suffered severe episodes of burning
and swelling, which subsided, and she acquired a sun tan. Symptoms
were less severe during her pregnancies. Unlike her brothers
(Cases 15 and 17), her reactions diminished in severity, and she
has been symptom-free for the past year. Examination showed
thickening of skin over knuckles.

Case 31.-This patient, a married woman aged 46, had attended
hospitals on several occasions in childhood to have her clothing cut

off swollen limbs. On war service with the A.T.S. she went on

parade with collar and sleeves fastened ; her companions wore

open-necked shirts and short sleeves. Reactions have lessened in
frequency and severity during the past 10 years. During 1965
she felt tingling of her hands once only, and it was not accom-

panied by swelling.
Case 45.-This patient, a man aged 29, recalled several occasions,

especially when swimming, when exposure to the sun was followed
by redness and swelling. At age 21, while on a caravan holiday
by the seaside, he had a severe attack of tingling, redness, and
swelling of exposed areas lasting several days. At age 26, sunshine
through an aircraft window produced tingling, redness, and swelling
of the exposed side of face and neck. He visited Southern France
on several occasions without adverse reactions. This he attributed
to a long-acquired habit of avoiding exposure to sunshine.

Case 69.-This patient was a youth of 19. His mother recalled
many summer holidays spoiled for the family by her son's dis-
comfort. He was emotionally upset during attacks and his distress
was relieved by oral antihistamine. His intolerance of sun, which
prevented his playing games until he was 16, was aggravated by
wind. He believed dihydroxyacetone/Lawsone lotion afforded some

protection. Examination showed slight thickening of skin on backs
of hands and cheeks, with a few pitted scars.

Case 71.-A boy aged 6 whose mother recalled that at age 3
exposure to sun of about one hour produced distress, redness, and
swelling of his hands and wrists, with blisters on tops of his ears,
which persisted for about three days. October sunshine had pro-
duced blisters and crusts on tops of ears.

Non-photosensitive Carriers

Raised Protoporpyhrin in Blood and Stool.-A charming old
lady of 85 (Case 2) had "never had a day's illness" apart from
" winter bronchitis " during the past two years. A native of
Stoke-on-Trent, she had lived by the sea in North Wales for
over 25 years. She suffered no inconvenience from sunshine
despite her raised blood and stool protoporphyrin.

Raised Protoporphyrin in Blood.-These two boys were sons
of Case 19. The first (Case 55), aged 5, showed no intolerance
of sunshine despite normal outdoor activities ; his home was by
the sea in North Wales. The second (Case 54), aged 11, was

a normal healthy schoolboy with no intolerance of sun despite
fluorescence in red blood cells.

Raised Protoporphyrin in Stool.-Cases 9, 14, and 16.

MEDICAL JOURNAL

Photosensitive by Hearsay
Clear historical evidence was obtained of classical photo-

sensitivity in Cases 28, 24, 6, and 1.

Discussion

The affected members of the family studied showed a remark-
ably uniform clinical picture. A burning sensation and swelling
occurring after exposure to sun were the salient features ; objec-
tive changes were as a rule minimal or absent in the intervals
between attacks.

Patterns of porphyrin levels in blood and faeces are a subject
of debate among experts. This family showed gradations from
overt and classical erythropoietic protoporphyria, with the com-
plete clinical picture and abnormal porphyrin levels in blood
and faeces, to symptomless biochemical carriers with borderline
or doubtfully raised stool protoporphyrin and coproporphyrin
only. Between these extremes were members showing minimal
symptoms with gross to minimal changes in porphyrin meta-
bolism. Clinical latency was seen in the oldest living member,
who showed the complete biochemical stigmata of the disorder.

Porphyrin levels in blood and stool are lower in winter
(Fitzpatrick et al., 1966), and may fall appreciably in the
interval between collection and analysis. Both factors operate
in this study, so that the levels recorded are likely to be at the
lower end of the average pattern "range." This is especially
important in the case of the younger members, who may not
have lived long enough to develop the full-blown clinical or

chemical picture. As in many other disorders, erythropoietic
protoporphyria shows variable activity from time to time. Lynch
and Miedler (1965) could find no record in the literature of
transition from latent to active disease. The children in the
present family are to be kept under review with this possibility
in mind.

The tempo and severity of chronic changes is increased when
exposure to strong sunlight is frequent. Findlay et al. (1966)
reported five cases showing progressive and persistent leatheri-
ness and sclerosis in skin exposed to South African sun. The
lesions resembled those of lipoid proteinosis (hyalinosis cutis et
mucosae, Urbach and Wiethe, 1929), which differs fromerythro-
poietic protoporphyria in showing early mucosal involvement,
with hoarseness of voice, much thickening of covered skin, and
characteristic beading of eyelids. Histological changes are
similar in both conditions-laying down of P.A.S.-positive hya-
line material around dermal capillaries-but in erythropoietic
protoporphyria are confined to light-exposed skin. The same
authors described the occurrence of mental upset-confusion,
sleeplessness, agitation, and continual crying during acute
attacks.
A clear clinical picture is now emerging which corresponds

vith that shown in our family. No member showed nail changes
(cf. Langhof et al., 1961 ; Haeger-Aronsen, 1963 ; Redeker
et al., 1963). One may have had cholecystitis. In only two
has the severity decreased with age.
The genetic information available to date, and including

the present findings, supports the view of Haeger-Aronsen that
transmission is by a simple autosomal dominant gene. There
is no evidence in this family that the responsible gene has
affected breeding. Further genetic studies, including possibly
a search for genetic linkage, are clearly desirable. Our findings
underline the importance of including in the investigation of
photosensitivity beginning in childhood the simple screening
tests described by Rimington and Cripps (1965). In the hands
of clinicians fluorescent microscopy appears to be the method
of choice. If this test is negative and the clinical picture is
suggestive, a quantitative estimation of blood and stoolproto-
porphyrin should be added. To be distinguished are other
porphyrias, lipoid proteinosis (Cripps, 1966 ; Findlay et al.,
1966), and other photodermatoses such as polymorphic light
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eruptions. None of these show the characteristic clinical or
biochemical findings.
The infant in its pram may cry excessively during sunny

weather. We have seen children and adults-not in this family
-who were branded psychoneurotic because of emotional
response to the burning sensation with absent or minimal skin
changes. The mere assurance that the discomfort has an organic
basis has eased distress.

Local applications are available which filter out the 300-mn
wavelengths of light responsible for normal sunburn. Unfor-
tunately nothing has yet been found to protect erythropoietic
protoporphyria patients against the relevant wavelengths of 400
mti or longer. It remains impossible to offer an assurance that
"the sun shall not smite thee by day " (Psalm 121).

Summary
A family of 90 members covering five generations has been

investigated for erythropoietic protoporphyria.
Six members showed the complete syndrome with photo-

sensitivity and characteristic chemical abnormalities in blood
and stool.
The biochemical marker of raised blood protoporphyrin or

raised stool protoporphyrin was found in six members with no
clinical signs. These are regarded as latent carriers, and in the
case of children they should be reviewed regularly by simple
screening tests.
There was strong hearsay evidence of photosensitivity in four

other members of the family.
The mode of inheritance postulated by Haeger-Aronsen is

confirmed-an autosomal dominant.

We are grateful to our original patient and to his family for
their co-operation; and to Dr. Ellen Emslie and other colleagues
for their patience and help with the field work. Dr. I. A. Magnus
carried out the monochromator tests, and gave much advice.
Haematology and ultraviolet microscopy were carried out in the
Pathology Department, North Staffordshire Royal Infirmary (Dr.
A. J. McCall), with the assistance of Mr. W. Lawton, F.I.M.L.T.

Financial support was provided by the Birmingham Regional Hos-
pital Board, for which two of us (E. M. D. and A. D. D.) are most
grateful. The family tree was prepared by Dr. L. Bowcock,
Director, Medical Illustration Department, North Staffs Hospital
Centre.
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Long-term Results of Early Operation of Open Myelomeningoceles and
Encephaloceles

T. MAWDSLEY,* M.A, M.B., B.CH.; P. P. RICKHAM,t M.S., F.R.C.S., D.C.H.; J. R. ROBERTS,4 M.D., M.R.c.P.

Brit. med. J., 1967, 1, 663-666

The improvement in surgical management of children born
with spina bifida cystica has in recent years resulted in an
increased survival rate, and it is not surprising that many
doctors have been disturbed by the social and ethical implica-
tions of this development (Forrester, 1965). Some six years
ago we realized that unless a detailed follow-up study on a
regional basis was available it would be impossible to come to
any valid conclusions. Though the results of operation for
spina bifida cystica and encephalocele have been published
from several centres (Doran and Guthkelch, 1961 ; Laurence,
1964; Eckstein and MacNab, 1966; Lorber, 1965), these
surveys dealt only with the cases admitted to one hospital-
in other words, a selected series of cases.

In January 1960 we started a programme to study the fate
of all children born with spina bifida cystica and encephalocele
in the City of Liverpool and now present the follow-up study
of tile first three years (1960-2). As the total number of cases

is relatively small this paper must be regarded as a preliminary
survey. It is hoped at a later date to present details of larger
series for the six-year period (1960-5).

In a previous paper (Rickham and Mawdsley, 1966), which
analysed the fate of the surviving children with spina bifida
cystica and encephalocele born in Liverpool during the years
1960-2, we were able to show that of the 203 cases 46 were
stillborn and 27 infants died within a few hours of birth
(Table I). Of the 130 remaining infants 100 were operated upon
and there were 71 long-term survivors. Of the 30 unoperated
cases only two survived, the remainder dying within the first
two years of life.

* Research Assistant, Alder Hey Children's Hospital, Liverpool.
t Senior Consultant Paediatric Surgeon, Alder Hey Children's Hospital,

Liverpool.
$ Consultant Paediatrician, Royal Liverpool Children's Hospital.
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