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severe enough to cause considerable difficulty in blood grouping
and saline cross-matching. There are at present few published
accounts dealing with this aspect of dextran 110. Ricketts
(1966) found rouleaux formation a hindrance to satisfactory
saline cross-matching in only two cases, and then with serum
concentrations of modified dextran considerably higher than
in the present investigation. Though Ricketts found a moderate
increase in E.S.R. with modified dextran in experiments in
vitro, this could not be compared directly with the marked
increase noted here, since Ricketts used the Wintrobe method
for estimating the E.S.R.
There is a critical level of molecular weight so far as rouleaux

formation by dextrans is concerned (Thorsen and Hint, 1950).
Dextrans with an average molecular weight below 60,000 cause
no increase in sedimentation rate. As the molecular weight
increases above 60,000, red-cell rouleaux formation appears and
the sedimentation rate rises progressively.
Macrodex has an average molecular weight of about 70,000.

About 10% of the preparation has a mean molecular weight
of 108,000 and 9% of 25,800 (Kjellman, 1965 ; Rousell, 1966;
Nilsson, 1967). Hence on average Macrodex is only slightly
above the critical molecular weight. Dextran 110 has an
average molecular weight of about 110,000. Ten per cent. of the
preparation has a mean molecular weight of 194,000, and 8%
of 35,000 (Nilsson, 1967). This is reflected in an increased
tendency to cause rouleaux formation and a rise in the
erythrocyte sedimentation rate.
Thus from the point of view of effective blood grouping

and cross-matching it would seem essential to take blood from
a patient for these purposes before administration of dextran
110 or dextran 150. If immediate transfusion before with-
drawal of blood is required Macrodex will cause little inter-
ference, and plasma or plasma-protein solution no interference,
with blood grouping and cross-matching.

Sunumary
Plasma, plasma-protein solution, Macrodex, dextran 110, and

dextran 150 were compared for their effect upon red-cell
rouleaux formation and erythrocyte sedimentation rate in a
series of in vitro experiments.

Plasma and plasma-protein solution do not produce rouleaux
formation and have no effect upon the sedimentation rate.
Macrodex, in concentrations likely to be found in plasma, does
not caused marked rouleaux formation. Therefore administra-
tion of these substances before the taking of blood is unlikely
to lead to any difficulty in blood grouping and cross-matching.

In contrast, both dextran 110 and dextran 150 produce
marked rouleaux formation and a considerable rise in the E.S.R.
They are likely to interfere with blood grouping and cross-
matching, and should be given to a patient only after blood
has been withdrawn.

Many thanks are due to Professor D. L. Mollin for the great
interest that he has shown in this paper and for his many helpful
comments.
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Paget's Disease: a Family with Six Cases

J. VERRIER JONES,* B.M., M.R.C.P.; MERVYN F. REED,t M.B., CH.B.

Brit. med.JY., 1967, 4, 90-91

Although McKusick (1966) states that 52 families have been
reported in which more than one member suffered from Paget's
disease, it is a striking fact that there have been only three
reports of familial Paget's disease occurring in Great Britain.
Kilner (1904) recorded an affected brother and sister, and
Smith (1905) an affected father and son. Rast and Weber
(1937) described the cases of three affected sisters. The litera-
ture on familial Paget's disease has been fully reviewed by
Ravault, Lejeune, Robert, and Maitrepierre (1963) and by
McKusick (1966). Records have been published of one family
with four confirmed and two probable cases (Ravault et al.,
1963), two families with six cases (Hanke, 1935 ; Dickson,
Camp, and Ghormley, 1945), and one family with five cases
(van Bogaert, 1933). The remainder of the reports are of
smaller families. McKusick (1966) draws attention to the diffi-
culty of studying the familial incidence of a disease which is
often asymptomatic, and suggests that " it may be that a study
of families using alkaline phosphatase determinations as a
screening procedure would be productive."
The purpose of this paper is to put on record an English

family in which six cases of Paget's disease have occurred in
three generations, and in which nine unaffected members of

the family have been studied. Radiological investigations and
alkaline phosphatase estimations have been made in 13 members
of the family.

* Senior Medical Registrar, Bristol General Hospital, Bristol.
t Registrar in Obstetrics and Gynaccology, Southmead Hospital, Bristol.

The Family

Details of the family are set out in the genealogical diagram
and in the Table. Thirteen members of the family were visited.
All were examined clinically, x-ray films of the pelvis and
tibiae were taken, and the alkaline phosphatase was estimated.
In the case of two members of the family who were dead
(I 1 and II 3) it was possible to make a diagnosis of Paget's
disease with reasonable certainty from the evidence given by
the rest of the family. Four living members of the family had
clinical Paget's disease (details are given in the Table), and in
all of these the alkaline phosphatase was raised. Nine members,
ranging in age from 81 to 17 years, had no clinical evidence
of Paget's disease, and their bone radiographs and alkaline
phosphatase were normal. The age of onset of Paget's disease
in this family seems to be in the decade 40 to 50. Three of the
unaffected members are in this age group, and are therefore
likely to remain unaffected. Of the remaining six (aged 17 to
29) several are likely to develop the disease in later life. This
study suggests that there are no early x-ray changes or abnor-
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malities of alkaline phosphatase on which it is possible to predict
the subsequent development of Paget's disease.

Discussion

Paget (1889), in his original description of osteitis deformans,
wrote: " I have tried in vain to trace any hereditary tendency

to the disease. I have not found it twice in the same family."
Rosenkrantz, Wolf, and Kaicher (1952), in a review of 111 cases,
do not mention a familial form of the disease. Most of the
previous reports of families with Paget's disease have been from
France, Germany, or the U.S.A. The family reported here
seems to be the largest family group reported in Great Britain.

All previous reports suggest that the pattern of inheritance is
compatible with an autosomal dominant gene with incomplete
penetrance, with the exception of Ashley Montagu (1949), who
suggested that it was inherited as a sex-linked recessive. Our
findings are consistent with an autosomal dominant inheritance.

Clinically the disease in the family studied seems limited to
the tibiae, pelvis, and lumbar spine. No case involving the
skull has been encountered. The cases are all reasonably benign,
with only minor symptoms in most cases and no instance of
cardiac failure. This is comparable with the case reports in
the literature.

Sunmnary
An English family is reported in which six cases of Paget's

disease have occurred in three generations. Nine unaffected
members of the family have also been studied. There is no
evidence of radiological abnormality in the clinically unaffected
members, and alkaline phosphatase levels are normal. The
disease is mild (with onset of symptoms in the fifth decade),
and appears to be inherited as an autosomal dominant.

We are grateful to Dr. E. Rhys Davies and to the radiology
department, Bristol General Hospital, for radiological studies on
most of these patients. It is a pleasure to acknowledge the assistance
of the patients' general practitioners.

It t

2 3 4

III ~ ~ ~ ~~23 4 5

IV6 7

II 1 2< it b

V 2X~3uW>
* PAGET'S DISEASE CONFIRMED t DEAD
J PROBABLE PAGET'S DISEASE
0 0Q INVESTIGATED. NO PAGET'S DISEASE
[]O NOT INVESTIGATED. PROBABLY NORMAL

Genealogical diagram. Details of individual members are shown in the
Table.

Details of Family
I 1. Very bowed legs; had coffin made specially.

11 1. Aged 81. NormaL Alkaline phosphatase (A.P.) 9.7 K.A. units/
100 ml.

2. Aged 80. Paget's disease left tibia and pelvis. A.P. 26.
3. Legs deformed. Died 1937.
4. Aged 66 at death (1960). No evidence of Paget's disease.

III 1. Aged 56. Paget's disease right tibia and pelvis. A.P. 36.
2. Aged 54. Paget's disease pelvis, both femora, both tibia. A.P.

54.
3. Aged 53. Normal. A.P. 7.
4. Aged 52 Paget's disease of lumbar vertebrae and pelvis. A.P.

76.
5. Aged 40. Normal. A.P. 6.

IV 1. Died at age 16 (1957)-accident.
2. Aged 21. Normal. A.P. 14.
3. Aged 17. Normal. A.P. 7.
4. Aged 24. Normal. A.P. 10.
5. Aged 19. Normal. A.P. 6.
6. Aged 20. Not studied.
7. Aged 29. NormaL A.P. 11.
8. Aged 22. Normal. A.P. 7.
9. Aged 10. Not studied.

V The members of this generation are all below the age of 10,
and have not been studied.
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Preliminary Communications

Evidence for Autonomic Denervation in
Familial Dysautonomia, the Riley-Day

Syndrome
Brit. med. J., 1967, 4, 91-92

The clinical features and experimental findings in familial
dysautonomia have been summarized by Riley (1957), Riley
and Moore (1966), and Goodall et al. (1967). Vasomotor
instability, poor muscular co-ordination, impairment of
sweating lacrimation and temperature control, and defective
taste all point to a widespread neurological disorder. The
absence of a flare in response to intradermal histamine and
the exaggerated response to infusions of methacholine or
noradrenaline offer further evidence of faulty autonomic control,
as does the potentiated miosis following instillation of metha-
;holine drops into the conjunctival sac.

Pupil responses to sympathomimetic amines have recently
been used in studies on surgically induced sympathetic denerva-
tion and to evaluate the mode of action of adrenergic blocking
drugs, such as guanethidine (Sneddon and Turner, 1967).
Smith, Dancis, and Breinin (1965) investigated some of thee
ocular responses to autonomic drugs in familial dysautonomia,
and concluded that there was evidence of parasympathetic but
not of sympathetic denervation. The pupil responses in a
female patient aged 18 months with this condition, reported
in detail elsewhere (Goodall et al., 1967), are here described,
the results extending and differing from previous accounts.

METHOD

The experimental procedure is that described by Sneddon
and Turner (1967). The eyes of the patient, and of four
control children taking no drugs and who were matched for
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