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Danlos syndrome appear to be marked hyperextensibility of
the skin, with a minor or minimal tendency to skin-splitting.
Joint hypermobility, if present, is limited to the digits, but
orthopaedic sequelae may occur. A bruising tendency occurs
and may be severe, as in Cases 7 and 8.

FIG. 4.-Joint hypermobility in Case 8.

Linkage Investigations

Sixteen members of the first family were avilable for Xg
grouping, and two of them gave useful linkage information:
IV 5 is a recombinant and IV 8 is a non-recombinant. III 4
has received the Ehlers-Danlos allele from her mother, II 2,
with Xg (the negative Xg gene), and handed it on to her son,
IV 8, again with Xg, so he is a non-recombinant. On the other
han'd, III 4 has handed on her "not Ehlers-Danlos " allele to
her son IV 5 with her Xg, so he is a recombinant. In addition,

the descendants of II 2 show that crossing-over between the
loci for Ehlers-Danlos syndrome and Xg must have occurred
on at least one further occasion.
This finding of one recombinant and one non-recombinant

in the first family to be grouped is enough to show that the
loci for the Ehlers-Danlos syndrome and for the Xg groups
are at least not very close to each other on the X chromosome.
However, only more families can show whether the two loci
are within measurable distance of each other.
AU members of this family were tested for colour-blindness

with Ischiara plates, but the only abnormality detected was a
mild deutan type of colour-blindness in III 7. This finding
suggests that the locus for the Ehlers-Danlos syndrome cannot
be very close to that for deutan, for though II 2 has given the
Ehlers-Danlos syndrome and deutan to her son, III 7, none
of the other affected members of the family are colour-blind.

I am grateful to Dr. R. R. Race and Dr. R. Sanger, of the
M.R.C. Blood Group Research Unit, the Lister Institute, for
carrying out the Xg groupings, and for their kind assistance in
the preparation of this paper.

This investigation was supported by grants from the Arthritis
and Rheumatism Council and from the St. Thomas's Hospital
Endowment Fund.
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Medical Memoranda

Jaundice in Infectious Mononucleosis

Brit. med. J7., 1968, 3, 411-412

Jaundice is a well-recognized complication of infectious mono-
nucleosis. Most cases with this complication show evidence
of liver cell necrosis. Below we describe the case of a young
man who presented with jaundice and in whom investigations
confirmed a diagnosis of infectious mononucleosis. However,
it was shown that the jaundice was mainly due to cold agglu-
tinins with active haemolysis, while the liver cell necrosis
played a minor part.

CASE REPORT
A man aged 20, a previously healthy student of physiology,

was admitted to the Royal United Hospital, Bath, because of general
malaise and increasing jaundice of four days' duration. He gave
no history of contact with infectious mononucleosis or any viral
infections either in the course of his social life or connected with
his studies.
On admission his temperature was 100° F. (37.80 C.). There

was slight icterus of his sclera but not elsewhere. Generalized
lymphadenopathy was found; his liver was tender and palpable
1 cm. below the right costal margin. Splenomegaly was not found
at the time of admission but developed later. There were no
abnormalities in his central nervous or cardiovascular system.

Laboratory findings on admission were as follows: haemoglobin
11.5 g./100 ml.; white cell count 15,000/cu. mm., with 51%
atypical mononuclear cells; ES.R. 26 mm. in one hour (Westergren).
Examination of the peripheral blood film showed polychromasia,
occasional spherocytes, and a 3% reticulocytosis.
An autoagglutinin at room temperature was noticed and cold

agglutinins to a titre of 1:256 were found. The Paul-Bunnell test
was positive to a titre of 1: 320, was selectively absorbed by ox cells,
and remained positive after absorption of the cold agglutinin. The
presence of a specific antibody anti-i was confirmed by the National
Blood Transfusion Service, Bristol.

Schumm's test was positive, and the haptoglobins were absent.
Osmotic fragility was slightly increased, and haemolysis in the
incubated fragility test occurred at 0.85% NaCl. The Coombs
and Donath-Landsteiner tests were negative. Total serum bilirubin
was 6.0 mg./100 ml. The urine contained no haemoglobin pigments
or haemosiderin, but urobilinogen was present in increased amounts.

Eight days after admission his haemoglobin had fallen to 9.5 g./
100 ml. and the reticulocytosis rose to 6%. Though the leuco-
cytosis persisted the percentage of atypical cells fell, with a con-
current return to normality of the E.S.R. The bilirubin gradually
fell to normal values, but his serum alanine aminotransferase rose
to a maximum of 150 Karmen units/ml. three days after admission,
and then returned to normal during the following week.

For the first 12 days of his stay in hospital -he felt generally
unwell and complained of a sore throat, for which he received
symptomatic treatment. During this time he continued to run a
variable pyrexia with temperature spikes up to 100.60 F. (38.10 C.).
Though his spleen was not palpable on admission it was easily
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felt three days later and continued to increase in size during his
febrile period.
On the 13th day his temperature returned to normal, and this

was associated with a spontaneous improvement in his general con-
dition with resolution of all his symptoms. After this time he
remained afebrile and asymptomatic, his spleen and enlarged glands
decreasing in size and his jaundice fading.

After a stay in hospital of 23 days he was discharged.
When followed up one month later he was still asymptomatic

and there were no abnormal physical signs. The haemoglobin had
risen to 14.9 g./100 ml. and the reticulocytoses had fallen to 0.3%.
The Paul-Bunnell test remained positive and the cold agglutinin
titre was 1: 32,

COMMENT

Haemolytic anaemia in infectious mononucleosis is a rare
but well-recognized complication. Green and Goldenberg
(1960) reported on a total of 22 patients in the world literature,
seven of their cases being due to cold agglutinins.
Marsh and Jenkins (1960) first demonstrated the occurrence

of anti-i, and Jenkins et al. (1965) described the finding
of this antibody in a patient with infectious mononucleosis who
was actively haemolysing. In the same paper the incidence of
anti-i in infectious mononucleosis was stated to be 8%. Calvo
et al. (1965) found anti-i in 23 out of 38 unselected cases of
infectious mononucleosis and described in detail one case with
active haemolysis. Troxel et al. (1966) described a third case
of infectious mononucleosis with haemolysis due to the presence
of anti-i. Kostinas and Cantow (1966) investigated 41 cases
of infectious mononucleosis and found an incidence of a detec-
table antibody (other than heterophil antibody) in 38 cases-
" the majority " of which were cold agglutinins. Brafield
(1966) described the case of a young man with haemolysis in
infectious mononucleosis due to a cold agglutinin.

Schiff (1956) estimated the frequency of jaundice in infec-
tious mononucleosis due to hepatitis as being from 5 to 10%.
However, Rosalki et al. (1960) estimated the serum aspartate
aminotransferase in 23 patients with infectious mononucleosis,
19 being seropositive and 4 seronegative. Of their patients 18
of the former group and two of the latter had serum aspartate
aminotransferase levels above normal. In spite of this bio-
chemical evidence of hepatitis only one of their patients was
jaundiced.

Our patient showed evidence of both hepatitis (serum
aspartate aminotransferase 150 Karmen units/ml.) and haemo-
lysis, but from the work of others discussed above it would
appear that his jaundice was due to active haemolysis and that
liver cell necrosis made no appreciable contribution.

I should like to thank Dr. R. L. Holman and Dr. K. R. Gough
for their help in the preparation of this report and for their permis-
sion to publish.

S. G. P. WEBSTER, M.B., B.S.,
Medical Registrar, Royal United Hospital, Bath.
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Remission of Thyrotoxicosis and
Exophthalmos after Drainage of

Aqueduct of Sylvius
Brit. med. J., 1968, 4, 412-413

The patient, a married woman aged 22, was referred to one of us
(R. G.) on 2 August 1965 complaining of progressive bulging of
the eyes during the preceding six months.

She had had a baby in 1962. A month later she had developed
a very severe headache, which had persisted for a year and had
spontaneously disappeared. She had become " nervy" and
tremulous but had had no other symptoms of thyrotoxicosis and had
not lost weight. There was nothing relevant otherwise in her past
history or family history and menstruation was normal.
On examination she was found to have a moderate degree of

exophthalmos (right 2.4 cm., left 2.0 cm.) measured with Luedde's
double plastic exophthalmometer. She had upper lid retraction on
the right but not on the left. There was no ophthalmoplegia and
the ocular tension was normal. Slight papilloedema was present.
The sleeping pulse rate averaged 88/min. The skin was normally
warm and damp and her hands (despite her complaint) were steady.
She had a firm bilateral diffuse thyroid enlargement, visible only
when she swallowed.
Her prowein-bounl 'odine was 8.5 pg./100 ml. Russell Fraser's

T test gave a figure of 18.1 (normal 3 to 13). The uptake of 1"1I
over the gland was 71 % at 24 hours and 77% at 48 hours. After
treatment with triiodothyroniine (100 ug. daily for five days) the T
index rose to 26 and the uptake dropped to 64 and 63 %, a change
which is probably not significant. X-ray films of the skull showed
the general appearances of severely increased intracranial pressure.
The pituitary fossa was deep and its dorsum destroyed. Professor
D. S. Munro was unablc ic find either thyroid-stimulating hormone

or long-acting thyroid stimulator in the serum. The electrocardio-
gram showed a " non-specific abnormality."

She was referred to one of us (L. C. 0.) at the West End Hos-
pital, where Dr. G. R. Swann attempted a pneumoencephalogram.
Air did not enter the ventricles despite the administration of intra-
venous urea, but the size of the pericallosal and callosal marginal
cisterns suggested enlargement of the ventricles. A Myodil (iophen-
dylate) ventriculogram was performed on 1 November via a right
frontal burr-hole. The underlying cortex bulged through the
incision in the dura. A cannula was introduced into the right
ventricle and the cerebrospinal fluid pressure was found to be
430 mm. Then 80 mm. of fluid was withdrawn and replaced by

FIG. 1. Appearance of patient FIG. 2. Appearance of patient
mn December 1965. in June 1967.
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