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The patients in this series were not weighed before anaes-
thesia, and therefore the dosage was not accurately determined.
For forearm anaesthesia 100-200 mg. was given, and for the
leg 200-400 mg. The amount was related to the size of the
patient, but never exceeded the total safe dose.

Conclusions

The effectiveness of this method in the production of
anaesthesia cannot be doubted. Only 10 patients out of 128
in this series required additional anaesthesia for the completion
of a surgical procedure. The reasons for failure in these
patients have already been advanced, and it is probable that the
method as described will be completely successful if the follow-
ing points are remembered: (1) the anaesthetic solution should
always be injected into a vein on the back of the hand-if this
is not possible the most distal forearm vein should be chosen;
and (2) it is unreliable for procedures in the territories of the
intercosto-brachial, lower lateral cutaneous, and posterior
cutaneous nerves of the arm.

Summary
Further experience in the value, effectiveness, and safety of

intravenous regional anaesthesia is presented. This method
was used by house-surgeons working in a busy casualty depart-
ment to treat a wide variety of conditions affecting the distal
parts of the limbs. It was most often used in the treatment of
Colles fractures and hand and finger infections. Successful

anaesthesia was achieved in 113 out of 128 patients on whom
this method was employed.
An attempt is made to explain the mode of action of a local

anaesthetic when injected into the venous system of an isolated
limb segment. Rapid dispersion of anaesthetic solution occurs
when distal veins are used. Direct contact with main nerve-
trunk fibres is facilitated by the permeability of venules and the
richness of the vasa nervorum.
Comment is made on the rapid return of normal sensation

when the tourniquet is removed at the end of the procedure and
on the role of ischaemia in the production of anaesthesia by this
technique. Nerve-conduction tests demonstrated that ischaemia
does not, initially, contribute to anaesthesia.
No serious toxic reactions were encountered using 0.5 % plain

lignocaine. The dosage did not exceed 200 mg. for the arm
and 400 mg. for the leg.

We are indebted to Professor Roland Barnes for his helpful
criticism in the preparation of this paper and to Mr. R. Louden-
Brown for the illustrations.

REFERENCES

Bier, A. (1908). Arch. klin. Chir., 86, 1007.
(1909). Munch. med. Wschr., 1, 589.
(1910). Edtnb. med. Y., 5, 103.

Bromage, P. R., and Robson, J. G. (1961). Anaesthesia, 16, 461.
Foldes, F. F., Molloy, R., McNall, P. G., and Koukal, L. R. (1960). 7.

Amer. med. Ass., 172, 1493.
Gray's Anatomy, 1954, 31st ed., p. 687. Longmans, Green, London.
Holmes, C. McK. (1963). Lancet. 1, 245.
Sung, C. Y., and Truant, A. P. (1954). 7. Pharmacol. exp. Ther., 112,

432.

The Family History of Diabetes

Report of a Working Party* Appointed by the College of General Practitioners

Brit. med. 7., 1965, 1, 960-962

Much has been written on the hereditary factors of diabetes
mellitus (Harris, 1950; Steinberg, 1959; Johnson, 1961;
Nilsson, 1962), but there is still doubt about their significance.
This is because diabetes is a common disease, making the
chance association of cases in the same family reasonably prob-
able. The variable age of onset and the marked variation in
severity of the disease are also factors which contribute to the
difficulties of assembling the facts. The early work of Pincus
and White (1933) established that there was a higher prevalence
of the disease among relatives compared with a control popula-
tIon. Many later reports (Harris, 1950; Steinberg and Wilder,
1952; Thompson and Watson, 1952) have lacked control data.
Penrose (1953) has stressed that in the analysis of such material
care must be taken to match the findings in the parents, siblings,
and offspring of the propositi with those in the control group
of similar age, and quotes the work of Doll and Buch (1950)
on the inheritance of peptic ulcer as an ideal example of the
method. The recent large-scale diabetes survey in Birmingham
(Report from the College of General Practitioners, 1962) has

provided the opportunity for collecting control data about the
prevalence of known diabetes in the general population, and
this has been compared with the findings in newly diagnosed
diabetics at the hospital' clinic in the way Penrose has suggested.

* Members of the Working Party: Dr. J. M. Malins, Dr. M. G. Fitz-
Gerald, and Dr. Gaddie, of the General Hospital, Birmingham; Dr.
K. W. Cross, of the Department of Medical Statistics, Birmingham
University; Miss Mary Wall, of the Birmingham Regional Hospital
Board; and Dr. A. J. Allen, Dr. Amy M. Allen, Dr. D. L. Crombie,
Dr. L. S. Gathergood, Dr. C. K Green, Dr. R. H. Morgan, Dr.
A. J. Pearce, Dr. L. A. Pike, Dr. R. J. F. H. Pinsent, and Dr. G. W.
Thorpe, of the College of General Practitioners.

Dr. D. L. Crombie, Dr. M. G. FitzGerald, and Miss Mary Wall
were the recorders.

Method

The propositi were 1,307 patients with clinical diabetes who
attended the hospital clinic, at diagnosis, during 1961 and
1962. Diabetes was diagnosed on clinical grounds, and con-
firmed by finding hyperglycaernia. This was defined as a
capillary blood glucose in excess of 180 mg./100 ml. two hours
after the midday meal. Asymptomatic cases where a glucose-
tolerance test was required for diagnosis have been excluded
if the fasting blood glucose was less than 130 mg./100 ml. The
non-diabetic control was a group of 859 persons taken at
random from the lists of a number of family doctors. They
had all tested their urine with Clinistix, and had not found
glycosuria (Report from the College of General Practitioners,
1962). In both the diabetic and control groups inquiries were
made, on the first visit, about the known family history of
diabetes in the parents, siblings, and offspring alive or dead.
The total number of siblings and offspring was also recorded.

Prevalence rates for known diabetes, at different ages, have
been estimated from 18,532 people who constituted the popula-
tion of 10 practices in or around Birmingham.

 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.1.5440.960 on 10 A
pril 1965. D

ow
nloaded from

 

http://www.bmj.com/


10 April 1965 Di

Results

Table I expresses the results as the percentage of propositi
with at least one first-degree relative with diabetes. This is
defined as a parent, sibling, or offspring. In the control popula-
tion the proportion of those with a diabetic relative rises with
age from 2.9% under 30 to 11.4% 70 and over. This can
be explained by the fact that the prevalence of known diabetes
increases with age and therefore a larger number of diabetic
relatives accumulate. Contrast this with the diabetic popula-
tion where the proportion of those with a diabetic first-degree
relative is 21.4% under 30 and remains constant for all other
age-groups. Diabetics under 30 at diagnosis are therefore
seven times as likely to have at least one first-degree relative
with diabetes as those in the general population of the same
age, whereas those diagnosed at 70 and over have equivalent
rates only twice as great.

TABLE I.-Percentage Diabetics and Controls With a Parent, Sibling, or
Offspring Known to Have Diabetes

Age-group: 0-29 30-49 50-69 70 + Total

Diabetics 21-4 (112) 24-5 (277) 203 (706) 22-2 (212) 21-2 (1,307)
Controls 2-9 (102) 4-7 (277) 9-4 (340) 11-4 (140) 7-5 (859)
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ance to check the results against the known prevalence of
diabetes in the general population at different ages. This
could be done for the siblings if we assume that they were of
the same age-group as the control propositi. Thus the instance
of known diabetes in the total population of 18,532 should tally
with that found in the siblings of the tested control. A com-
parison of results is shown in Table IV. The agreement
between the two sets of figures is close in the two older age-
groups. Under 50, however, where numbers in the control
group were small, the calculations based on the lower rates of
known diabetes found in the general population could well be
more accurate. This ratio, calculated on the ratio of the
affected relatives in the two groups, or K value, is included in
Table II, and indicates an even steeper gradient of the K value
with age than found previously.

TABLE IV.-Comparzson of Known Rate Per Cent. of Diabetes in the
General Population, With Rate Found on Inquiry in the Siblings of
a Control Population of Similar Age

Age of Propositi: 0-29 30-49 50-69 70 + Total

Controls.. . 04 0.2 1-2 2-1 1-0
General population .. .. 02 04 1-3 2-1 0 64

Calculations based on the percentage of propositi with an
affected relative are, however, open to a number of objections.
The actual number of relatives may differ in the two groups;
no allowance is made for more than one affected relative, and
there may be different proportions of affected parents and
siblings. These difficulties can be overcome by expressing the
results as the percentage rate of diabetes at different ages in the
parents and the total number of siblings in both the diabetics
and controls. The actual age of siblings and parents of pro-
positi were not recorded, and we have assumed that diabetic
and control propositi of the same age-group have siblings and
parents of similar age and sex. There were too few offspring
with diabetes for the results to be significant, and the results
are not shown.
The results for siblings are shown in Table II, and for parents

in Table III. For siblings of diabetics there is a high but
steady rate of diabetes at all ages, whereas in the control group
the rate rises with age and confirms results shown in Table I.
The mean number of siblings for diabetics and controls is
closely comparable at all ages. For the parents the rates are
lower in each age-group, but the trend is similar to the siblings.
The calculated rate of diabetes in the relatives of the control

group was based upon an inquiry. It was therefore of import-

TABLE II.-Comparison of Known Rate Per Cent. of Diabetes in
Siblings of Diabetics at Diagnosis, With Rate of Diabetes in Siblings
of a Control Group From the General Population, at Different Age
Groups (Figures in Parentheses Are the Actual Numbers of Siblings)

Age of 029 30-49 5-69 70 + Total
Propositi: 02 05 0

Diabetics 4-8 (252) 2-4 (1,087) 3-1 (3,266) 3-2 (1,078) 3-0 (5,683)
Controls 0-4 (245)* 0-2 (870)* 1-2 (1,304) 2-1 (634) 1-0 (3,053)
Ratio (Ks
value) . 12-0* 12-0* 2-6 1-5 3

Ratio (K2
value)t 24-0 6-0 2-4 1-5 4-7

* These figures are based on less than a total of 5 affected relatives of propositi
in this group.
t Based on known rate of diabetics in general population (see Table IV).

TABLE III.-Comparison of Known Rate Per Cent. of Diabetes in
Parents of Diabetics at Diagnosis with Rate of Diabetes in
Parents of a Control Group From the General Population, at Differ-
ent Age Groups (Figures in Parentheses Are the Actual Number of
Parents)

Age of
Propositi:

Diabetics 7-1 (224)
Controls 1-5 (204)*
Ratio or K
value . . 4-7*

* Note as Table II.

Discussion

Harris (1950) found a constant proportion of affected first-
degree relatives of diabetics of all age-groups, and his overall
proportion of affected siblings (4.34%) and parents (5.03%)
was similar to our findings. He also commented that a large
proportion of the siblings of propositi in whom the disease
began in early life were themselves more likely to develop the
disease at an early age. However, it is only when the results
are matched with the findings in a control group of similar
age that the very large differences between the young and old
show up. Simpson (1964) has reported a similar result from
Toronto.

Possible fallacies in work based on an inquiry of this nature
are that patients with diabetes are more likely to be interested
in seeking out similar cases in the family than control subjects
who may not be aware of what diabetes is. The data on family
history were collected at diagnosis, however, and it is felt that
both groups are likely to be equally aware of diabetes in a first-
degree relative. A more serious objection is the existence of
undiagnosed clinical cases and the large proportion of all people
over 50 who show a diabetic abnormality in the glucose-
tolerance test (Report from College of General Practitioners,
1963). In this work we have taken care to exclude those
showing minor abnormalities of the glucose-tolerance test from
the diabetic propositi, and have compared only the known inci-
dence of clinical diabetes in the first-degree relatives of the two
groups. There is also reasonably good agreement between the
known prevalence of clinical diabetes at different ages and the
calculated rate from the inquiry in the control group
(Table IV).
Edwards (1963) has put forward cogent reasons for dis-

missing attempts to construct genetic theories about the inherit-
ance of common diseases, based on this type of inquiry. He
believes that the value of such studies is to draw attention to
possible aetiological implications of differing familial associa-
tions, and gives as examples the largely independent hereditary
predisposition of gastric and duodenal ulcer, and the greater
affinity of Still's disease to ankylosing spondylitis than to
rheumatoid arthritis. The fact that there seem to be large
differences between familial associations in young and elderly
diabetics will occasion no surprise, since, broadly speaking, the
disease runs a different course at different ages. The expres-
sion of diabetes in the elderly is much more likely to depend
on environental factors such as overeating and multiparity,
and does not depend so strongly on a hereditary background.
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Summary

The family history of diabetes in the first-degree relatives of
1,307 patients at the diagnosis of clinical diabetes is compared
with a similar family history in 859 control-group subjects.
The results are matched for siblings and parents in different
age-groups, and are also compared with the known rate of
clinical diabetes at different ages. Under 30, compared with a non-
diabetic control, a diabetic at diagnosis is between 12 and 24
times as likely to have a similarly affected sibling. The corre-
sponding rate for those aged 70 or over, is only one and a half
times. The results suggest that only diabetes of early onset has
a strong genetic background.

This investigation was supported (in part) by a P.H.S. research
grant number CD-00058-01, from the Division of ChronicDiseases,

National Institutes of Health of America, the British Diabetic
Association, and the Lawson Tait Memorial Fund.
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Prognosis in Raynaud's Phenomenon After Sympathectomy

E. N. M. JOHNSTON,* M.B., B.CH., M.R.C.P.; R. SUMMERLY,t M.B., CH.B., M.R.C.P., M.R.C.P.ED.;

MARTIN BIRNSTINGL,4 M.S., F.R.C.S.

Brtit. med. J., 1965, 1, 962-964

Raynaud (1862, 1874) first described " local syncope of the
extremities," and Lewis and Pickering (1934) recognized that
this phenomenon could result from hypersensitivity of the
digital arteries to cold (primary Raynaud's phenomenon) or
could be secondary to connective-tissue disorders, arterio-
sclerosis, local injury, long-standing vibration, or compression
of the subclavian artery at the thoracic outlet. Some patients
apparently suffering from primary Raynaud's phenomenon
ultimately develop systemic scleroderma, the Raynaud's
phenomenon preceding other features of this disease by several
years.

Sympathectomy has been used in the treatment -of severe
Raynaud's phenomenon of the hands since 1928, and although
the immediate post-operative results may be most encouraging
the late results often are not. Few of the follow-up reports,
however, make any genuine reappraisal of the late operative
results in those patients initially thought to be suffering from
primary Raynaud's phenomenon who subsequently developed
a connective-tissue disorder. de Takats and Fowler (1962)
consider that the chief reason for failure of upper thoracic
sympathectomy stems from operating on patients who are
suffering from incipient or unrecognized connective-tissue
disease, that the presence of such disease is a contraindication
to sympathectomy, and that the operation may precipitate
dissemination, especially in lupus erythematosus.
We report the results of a follow-up study of 75 patients

with severe Raynaud's phenomenon of the hands who had
been treated by sympathectomy 3 to 24 years earlier. We have
been especially interested in the subsequent fate of those
patients who were thought to be suffering from primary
Raynaud's phenomenon, and we have tried to relate the surgical
result in those patients to the final diagnosis.

Materials and Methods
Seventy-five patients who had had upper thoracic sympath-

ectomy for severe Raynaud's phenomenon in the surgical

professorial units of St. Bartholomew's and St. Thomas's
Hospitals between 1939 and 1960 and who agreed to attend
special follow-up clinics for further investigation formed the
group studied. Reappraisal of the symptoms, signs, earlier
investigations, and operative results was made.

Supine barium swallows or oesophageal manometry (by the
method of Dornhorst et al., 1954) were done at follow-up on
the patients with primary Raynaud's phenomenon and when-
ever systemic scleroderma was suspected. Blood investigations
consisted of haematology (haemoglobin, white-cell count,
differential count, film, and blood-sedimentation rate), serology
(Wassermann reaction, Rose-Waaler and latex fixation tests, L.E.
cells, antinuclear factor, and cold agglutinins), and bio-
chemistry (blood urea, serum proteins, electrophoresis, cryo-
globulins). Routine urinalysis (with microscopy) was carried
out. Radiographs of the chest, hands, and thoracic inlet were
taken. Macular telangiectases similar to those which may
occur on the hands, lips, buccal mucosa, and face in systemic
scleroderma were searched for in an unselected group of 200
dermatological out-patients (120 females, 80 males) aged 15
to 70 years who had never suffered from Raynaud's
phenomenon.

* Consultant Dermatologist, Nottingham and Mansfield Hospital Group.
t St. Thomas's Hospital, London.
t Consultant Surgeon, St. Bartholomew's Hospital, London.

Definitions

Primary Raynaud's Phenomenon.-We have adhered to the
criteria suggested by Allen and Brown (1932), namely: (1) the
Raynaud's phenomenon should be bilateral and paroxysmal;
(2) there should be no clinical evidence of diseases of the peri-
pheral arteries or other conditions known to give rise to
secondary Raynaud's phenomenon; (3) necrotic lesions, if
present, should be superficial and confined to the skin of the
finger-tips; and (4) symptoms should have been present for at
least two years at the time of diagnosis.

Systemic Scleroderma.-This is the form of scleroderma in
which systemic visceral manifestations may occur; it embraces
the term "progressive systemic sclerosis" but excludes
disseminated morphoea.
Primary Raynaud's Phenomenon with Scleroderma-like

Changes.--We have used this term for patients whose condition
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