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an equal share of responsibility regarding their relative
financial obligations to the Association. After careful
deliberation and consideration of all the factors at their
disposal this Committee presented its recommendations to
the Council at its recent meeting in Johannesburg. Federal
Council then decided:

1. That the rate of subscriptions for interns be fixed at
£2 2s. a year.

2. That the rate of subscriptions for practitioners in the
first two years of post-intern practice (hospital or private)
be fixed at £2 2s. a year.

3. That the rate of subscriptions for retired doctors over
the age of 65 be fixed at £2 2s. a year.

4. In cases where both husband and wife are members of
the Association, only one of them will pay the full fee of
£4 4s. a year; the other one will pay £2 2s. a year.

5. Subscription rates for all other members of the Medical
Association will be £4 4s. a year, irrespective of whether they
are engaged iD general practice or employed in a full-time
capacity.

The decision of Federal Council regarding the subscription
rates for full-time medical officers calls for closer scrutiny.
Under the conditions which obtained in the past, full-time
medical officers probably had a legitimate claim to preferential
treatment regarding subscription rates for members, since
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it was felt that the average income of full-time personnel was
less than that of private practitioners.

The recent rise in salaries has; however, changed this
position. The rate of remuner~tion of full-time medical
personnel in the various government and municipal services,
and on the staffs of universities, compares favourably with
the average net income of private practitioners as a group.
Moreover, the services rendered by full-time medical officers
cannot be regarded as isolated services. The whole structure
of medical services must be seen as an indivisible whole.
Hospital and other health services can only function effectively
against the background of private practice. May we, therefore,
make a special plea for closer cooperation within the Associa
tion of full-time medical officers and private practitioners.
Only by meeting our obligations jointly as a unified body
will we succeed in building up a strong and lasting organiza
tion.

The hospital practitioner needs the support of the general
practitioner and the practising specialist. The private practi
tioner, on the other hand, can only keep am-east of all recent
developments in medicine by keeping in close touch with
his colleague in the hospital. It will be a great advantage
to us all if Branches and Divisions could devise ways and
means of drawing more and more colleagues from all spheres
of full-time occupation into full participation in the activities
of the Medical Association.

THE CARPAL TUNNEL SYNDROME
MARTIN SINGER, F.R.CS., Department of Orthopaedic Surgery, University of Cape Town

In recent years the carpal-tunnel syndrome has been
established as a definite clinical entity. In 1947 Brain et af.!
described 6 cases and in 1953 Kremer et aP reported 40
cases. These outstanding papers clarified the clinical picture
and described the surgical treatinent required to obtain relief
from the distressing symptoms.

In this paper a further 13 patients in whom 19 median
nerves were involved are described. These include 2 Cape
Coloured females and 1 European male. Of the 19 median
nerves 16 were decompressed by operation.

DESCRIPTION

Sex. The syndrome occurs predominantly amongst
women. In this series, 12 of the 13 patients were women.
Kremer et a1.2 report 5 times as many women as men affected,
and all 6 patients in the paper by Brain et al.1 were women.

Age. It is middle-aged persons who are most commonly
affected. The ages in this series of 13 patients range from
42 years to 65 years with 8 patients in the 5th decade, and
4 in the 4th.

Symptomatology
Characteristically t~ere are paraesthesiae, numbness and

pain or ache in the median-nerve distribution in the hand.
However, the most important clinical feature. is the
paroxysmal nocturnal nature of the attack. All the patients,
except one (case 4), stated quite unequivocally that their
symptoms were far worse at night, the vast majority having
lost not less than 2 hours of sleep every night. The symptoms
were usually aggravated by manual work performed during
the day. All the patients tried to relieve the symptoms by

shaking or rubbing, or hanging their hands over the edge
of the bed, but in most instances little or no relief was
obtained by these manoeuvres. Of the 13 patients, 7 ex
perienced a feeling of 'swelling' or 'burstipg' in the affected
fingers at night, but no actual swelling was ever detected by
them.

Despite the fact that it is the area of distribution of the
median nerve that is usually involved, all the fingers were
affected in 6 patients. It is probable that this additional
involvement of the area of distribution of the ulnar nerve
may be explained by the observation that occasionally
branches of the ulnar nerve carrying sensory or motor fibres,
and given off high in the forearm, join the median nerve.
This has been confirmed at operations for severed ulnar
and median nerves which present with apparently anomalous
clinical pictures.

This condition has also been noticed to occur during
pregnancy. In this series case 3 presented when she was 7
months pregnant. The severity of her symptoms necessitated
an operation and the changes found at the operation were
the same as those observed in other patients on whom the
operation was performed.

Signs
(a) Sensory signs may take the form of hypo- or hyper

aesthesia in one or more of the affected digits, but rarely
in all. Generally, the sensory signs, when present, are
discouragingly vague. In 9 patients sensory changes were
found.

(b) There were only 4 patients with signs of motor dis
turbance. In 3 there was slight wasting of the abductor
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TABLE 1. DETAILS OF CASES
Name,

MotorAge (yrs.) Unilaural Para~s· Pain Sensory

'". and Duration Handedness or rhesiae Numbness or Changes Changes Flexion Test Tinefs Test Operation Result
Race Bilateral Ache

Miss E.W. Si yrs. Right Left -r 0 Slight Not
55. wasting of recorded egative Yes Excellent
Eur. APB

2 Mrs. J.S. 5 yrs. Right Bilateral 0 + + O' Slight Not
55. wasting of recorded Negative Ves Excellent
Eur. APB (Right)

Mrs. C.R.G. 2 mths. Right Right -r + 0 Slight Not Positive
40. weaklless recorded 40 sees. Yes Excellent
Eur. ofOP ID finger

4 Mr. C.G. 6 mtbs. Right Left -r 0 + 0 Positive Positive
50. 40 secs. ID finger Yes Excellent
Eur. III finger

Mrs. W.C. de 3 yrs. Right Left + + + + 0 Positive 45 secs. Positive Yes
\ . I mth. Right II & ID fingers. Excellent
57. (L>R) 0 + 0 + 0 Positive 40 secs. Positive No
Eur. n & 1lI finge~s II & III fingers

6 Mrs. D. 1. 4 mths. Right Right 0 0 0 Positive Positive
deW. 50 secs. ill finger Yes Excellent

45. III finger
Eur.

7 Mrs. H.A.T. 6 mths. Right Bilateral + 0 + + 0 Not recorded Not recorded Ves Excellent
42. (Left)
Eur.

_8 Mrs. F.M. I yr. Right Bihlleral 0 . -r 0 0 0 Positive J min. Yes
52. (L>R) 20 secs. Negative Excellent·
Eur. III finger Yes

9 Mrs. G.R. 8 yrs. Right Right + + + 0 0 Positive
44. 40 secs. Negative Yes Excellent
Eur. Il & III fingers

10 Miss J.R.R. 3 mths. Right Bilateral + + 0 0 0 Positive 50 secs. Yes
50. (L>R) Il, 1lI & radial Negative Excellent
Eur. half 1V finger Ves

II Mrs. T.D. I mth. Right Right -r 0 + + 0 Positive
65. 40 secs. Negative Yes Excellent
Col. ID finger

12 Mrs. M.L. I mth. Right Right + + + + 0 Positive Positive
53. 40 secs. ill finger Yes Excellent
Col. ill finger

13 Mrs. L.R.F. 4 yrs. Right Bilateral + + 0 + Wasting Positive Yes
55. of APB 40 secs. Negative Excellent
EUT. R &L II & ill fingers Yes

EUT.=European. Col. = Coloured. + =presenr. O=absent. APB=abducror pollicis brevis. OP=opponens poIIicis. R=right. L=Left. ll, Ill, IV = Index,
middle aad ringfingers respectively.

Fig. 1. Incision for decompression of
the median nerve.

Fig. 2. Median nerve exposed after
division of the flexor retinaculum.

Fig. 3. Non-specific thickening 'of
sheath surrounding flexor tendons.
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pollicis brevis and in 1 there was some weakness of the
opponens pollicis. This is not in accord with the findings
of Kremer et af.2: their paper records motor changes in 22
of 40 patients. The presence of the motor signs appears
to have a direct relationship with the duration of the condition
(cases 1, 2, 13), but there is no corresponding association
with the sensory changes. .

Diagnostic Tests
Tourniquet test. This test was first described by Gilliatt

and Wilson. 3 Owing to its time-consuming nature and the.
difficulty of accurate interpretation it was not employed
in this series.

TineI's test. This involves tapping and compressing the
median nerve-at the proximal border of the flexor retinaculum
with the examiner's index finger. It was negative in 7 of the
12 patients in whom it was attempted. When the test was
positive, it was found that the numbness or paraethesiae
was always felt by the patient in the middle finger. .

Flexion test. The patient's Wrists. are flexed actively to
90° (palmar flexion) and this position is maintained for not
less than 40 seconds. In every case where it was recorded
in this series (9 patients) it wjlS positive, that is to say, the
patients experienced paraesthesiae or numbness in the
middle finger and occasionally in adjacent fingers as well.

Differential Diagnosis
This is usually easy. The conditions to be considered

are inter alia motor neurone disease, syringomyelia and the
far more commonly occurring cervical spondylosis and
cervical disc lesions. The diagnosis is essentially established
clinically. Therefore the discovery of disc degeneration or
foraminal irregularity in the radiographs should not influence
one unduly, because these features are commonly seen in
middle-aged patients who are entirely_ free from symptoms.

Rest

Walshe4 advocates 'rest. In this series rest was advised
when patients refused operation at first. Transient improve
ment occurs, but the symptoms always recur on resumption
of "former activity or after discarding their plaster casts or
splints.

Hydrocortone Injections
This treatment has been advised by some authorities.· In

view of the pathological anatomy found at operation the
procedure seemed illogical and it was not attempted in this
series.

Operation
Complete division of the flexor retinaculum (anterior

carpal ligament) affords immediate and lasting relief from
the distressing symptoms. The division must be complete
to obtain a successful result (Kremer et aP)..

In my opinion the procedure advised by Kremer et' al.
carries with it certain elements of danger. These authors
prefer a blind division of the flexor retinaculum through a
short transverse incision in the distal wrist crease: Some
times the palmar cutaneous branch of the median nerve lies
in front of the flexor retinaculum and this might be damaged
by blind 'division'. Furthermore, blind division may be
incomplete. It is a safer and more accurate operation to
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expose the whole of the flexor retinaculum and to divide it
under direct vision.

Pre-operative preparation. The day before the operation
the whole upper limb from the axilla downwards is shaved
and thoroughly washed with soap and water and enclosed
in sterile towels. This preparation is quite sufficient.

Anaesthetic. A general anaesthetic is usually employed
but a brachial-plexus block would also be suitable where it
is indicated:

Tourniquet. The limb is exsanguinated with an Esmarch
bandage, and the pneumatic cuff, placed round the upper
arm, is pumped up to 240-260 mm. 1:Ig. After towelling, a
s.terile rubber glove is used to cover the distal portion of the
palm and fingers so as to leave the thumb free.

Incision. The incision skirts the base of the thenar eminence
and stops proximally at the crease of the wrist (Fig. 1). The
incision is then deepened and the skin is dissected free for
a distance of t inch on either side, thereby exposing the
flexor retinaculum. At the proximal end of the incision the
median nerve is seen eithl<r projecting medial to flexor
carpi radialis or between the latter and the palmaris longus,
when present. The colour and the usually thread-like median
artery on the anteriOl: aspect of the nerve makes its recognition
easy (Fig. 2). The nerve is gently-retracted radially with a
blunt nerve hook. The flexor retinaculum, which is a
sufprisingly tough and thick structlIre proxirilally, is divided
completely proximo-distally. The skin is then sutured with
interrupted 3/0 linen or silk thread. The operative procedure
takes approximately 10 minutes.

A pressure bandage is applied and the tourniquet released.
The limb is kep elevated for 48 hours and finger, elbow and

- shoulder movements are commenced immediately. On the
10th day the sutures are removed. The scar becomes practical
ly invisible in 6-8 weeks.

Observations at Operations

1. The flexor retinaculum was thicker than normal at its
proximal end in some instances. However, no method has
been devised to confirm this impres~ion by measurement.

2. The covering of the nerve was found to be thickened,
glistening and latex-like.

3. The median nerve was slightly narrowed at the proximal
border of the flexor retinaculum in 5 instances. In no case
was the nerve found swollen proximal to the proximal
border of the flexor retinaculum. This is contrary to what
Dalls 4escribes, although_in his paper no cases are analysed.
The colour changes in the nerve described by Brain et al. l

in their series were also not observed.
4. The flexor te,ndons. A striking feature in ~very instance

was the abnormally thick, off-white, 'stretchy' sheath of
the flexor .tendons, which extended 1 inch proximal to the
p"roximal border of the flexor retinaculum (Fig. 3). In case 1,
where this thickened sheath was incised, a colourless, watery
fluid exuded. This feature was not found in the other cases.
In cases 3 and 5 a tendon was completely stripped and the
material was sectioned. T4e histological structure in poth
instances is described as 'non-specific' thickening. This
feature is referred to below..

Results of Operation

All the patients except one experienced dramatic sympto
matic relief from the first post-operative night. This relief
is permanent. The exception is case 9, in whom the symptoms
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had been present for 8 years; thi patient was only partially
relieved on the first post-operative night, but was completely
symptom-free 24 days after the operation.

DISCUSSIO

The carpal tunnel is a fibro-osseous canal formed by the
natural concavitv of the anterior aspect of the carpus (Fig. 4)
and bounded by· the broad, trong fibrous flexor retinaculum.
The canal permits passage of the tendons of the flexor
digitorum sublimi and profundus, tbe tendon of the flexor

Fig. 4. Osseous boundaries of entrance to carpal tunnel.

pollicis longus, and the median nerve. These structures are
firmly packed in the tunnel, separated from each other
only by the tendon sheaths (Fig. 5), and proximally the
median nerve lies between the border of the flexor retinaculum
anteriorly and the radial bursa posteriorly.

The flexor retinaculum presents a number of features of
practical importance, some of which have not been previously
described. Proximally it is continuous with the deep fascia
of the forearm, but on the ulnar side it also receives an
expansion from the tendon of the flexor carpi ulnaris while,
centrallY, the deep aspect of the palmaris longus is attached

Fig. 5 (a). Section through the carpal tunnel to illustrate
the extent of flexor retinaculum and the 'tight fit' of the
structures passing through the carpal tunnel.

to it in a broad expansion. This fact is important because
it means that in tbis region the median nerve is protected
by a tbick fibrous covering about 2 mm. tbick, which has
to be cut through at operation and which acts as a com
pressional 'bar' if the median nerve is pushed against it
anteriorly by the swelling of the tendon sheaths bebind.
This might explain the narrowing of the nerve found at
operation in the 5 instances recorded (Table 1). Distally

1

Fig. -5 (b). Line drawing of Fig. 5 (a). 1= median nerve.
2= flexor retinaculum. Stippled area indicates extensions
of retinaculum blending with intercarpal ligaments and
periosteum. 3= flexor carpi radialis. 4= flexor tendons.
5= carpal navicular. 6= capitate. 7= lunate. 8= triquetrum.
9= pisifornl. 10= hypothenar muscles. 11= ulnar vessels
and nerve.

the flexor retinaculum imperceptibly blends with the thick
palmar aponeurosis. Although the retinaculum is attached
to the bony pillars of the tunnel laterally (tubercles of
scaphoid and trapezium) and medially (a ridge on pisiform
and the hook of hamate), it provides a fum, fibrous and
wide source of origin for the hypothenar and thenar muscles,
and in these regions the retinaculum is again found to be
tbickened and expanded. This is observed particularly on
the radial side, where a deep slip of the retinaculum not
only is attached to the lip of the groove below the ridge of the
trapezium, thus forming a small canal for the tendon of the
flexor carpi radialis, but also blends with the intercarpal
interosseous ligaments. Furthermore, from all these bony
attachments and passing on the inside of the bony pillars
are fibrous strands of the retinaculum which blend with the
relatively thick interosseous and transverse carpal ligaments.
Consequently, on section (Fig. 5) the contents of the carpal
tunnel are seen to be bound together by a strong fibrous
tube ('sheath') firmly attached and wedged against the concave
bony walls on the sides and posteriorly. Because of its
powerful attachments and because it actually is the most
effective factor in maintaining the carpal bony concavity,
the flexor retinaculum tends to form a relatively unyielding
strap anteriorly.

Compression within the tunnel would easily occur if the
contents increased in bulk or if the tunnel became narrowed.
The structure most sensitive to pressure is the median nerve.
Arthritic changes in the carpus or excessive callus after
fractures or mal-union could cause narrowing of the tunnel.
These features were not present in tbis series. Increased
thickness of the flexor retinaculum would produce the same
effect. The operative findings were suggestive of this in some
instances, but the impressions were not verified by objective
methods.

In every instance, however, the tendons were covered by
an abnormally thick sheath of material, the nature of which
is not known. If all the tendons were stripped the material
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would be of an appreciable bulk, sufficient to have increased
the tension within the tunnel considerably and thus affect
the 'conductivity of the nerve, either directly by pressure or
indirectly by producing ischaemia.

CONCLUSIO 'S

It is suggested that the peritendinous thickening is an im
portant causative factor in producing this syndrome. The
cause and nature of the thickening remains unknown. The
occurrence in middle-aged women and the striking nocturnal
severity of the symptoms remain unexplained.

SUMMARY

1. 13 patients with 19 carpal tunnel compressions are
described.

2. 16 median nerves were decompressed, with immediate
permanent relief of symptoms.

3. It is suggested that the abnormally thickened peri
tendinous tissue constantly found at operations is an im
portant cause of increased pressure \vithin the carpal tunnel.

4. The flexion test was found to be the most constant
positive diagnostic test.

Thave very much pleasure in recording my thanks to my brother,
Mr. Alec Singer, for his encouragement and valuable criticism

and his kind permission to include cases 1, 2 and 9 in the series.
T am most grateful to my brother, Dr. Ronald Singer, for the
section on the anatomy of the carpal tunnel. My thanks are also
due to Mr. B. V. Toot, who is responsible for the clinical photo
graphs, and to Mr. G. McManus, who photographed the ana
tomical sections.

REFERENCES

I. Brain. W. R., Wright, A. D. and Wilkinson, M. (1947): Lancet, I, 277.
2. Kremer, M., Gilliall, R. W., Golding, J. S. R. and Wilson, T. G. (1953):

ibid., 2, 590.
3. GiUiau, R. W. and WiIson. T. G. (1953): Ibid., 2, 595.
4. Wal.he, F. <1. R. in Feiling, A. (1951): Modern Trends in eurology. London:

Butterworth.
5. DaU, G. (1958): S. Afr. Med. J., 32, 758.

ADDENDUM

Since the completion of this paper the two following cases
have presented:

A European woman, aged 55 years, with symptoms of 3
years' duration in her right hand. An operation has been
performeQ, with complete relief of symptoms.

A European woman aged 23 years, who developed a
typical carpal-tunnel syndrome 5 weeks after parturition.
An operation has been performed on both hands, with
immediate relief of symptoms. This case is of interest
because of her age (by far the youngest in the series) and
because the condition manifested itself after the end of
pregnancy.

A COMPARATIVE STUDY OF METHITURAL (NERAVAL*) AND THIOPENTONE

c. S. lONES, M.B., CH.B. AND A. B. BULL, M.B., CH.B.

Department of Anaesthesia, University of Cape Town and Groote Schuur Hospital, Cape Town

In the 24 years which have passed since the first report of
its clinical use in anaesthesia,l thiopentone has become
firmly established as a most valuable drug for intravenous
use. Although frequently misused, its virtues and its vices
have become well known as a result of world-wide experi
ence. A proper appreciation of its vices, in particular, has
allowed thiopentone to be administered safely and satis
factorily to so many patients as to establish it as a standard
drug for producing unconsciousness in intravenous anaes
thesia.

The fact that the drug has vices has encouraged the search
for a barbiturate which would prove superior to thiopentone
in clinical use. One of the barbituric-acid derivatives with
such a potential is the sodium salt of 5-(21-methylthioethyl)
5-(l-methyl butyl)-2-thiobarbituric acid ('Methitural': 'Nera
val') and this report is concerned with our attempts
to measure the usefulness of neraval, using thiopentone as
a standard. - .

Neraval is one of the ultra-short-acting barbiturates. Its
chemical structure is similar to that of thiopentone except
that the 5-ethyl radical in thiopentone is replaced by a
methylthioethyl radical. This latter is of interest on 2 counts:
firstly it is the radical which occurs in methionine, the essen
tial amino acid which plays a part in detoxification pro
cesses in the human body2 and, secondly, this radical intro
duces a second sulphur atom into the barbiturate molecule.

On the first count it was hoped that the methylthioethyl
radical would lead to quicker detoxification in the body

* The Neraval used in this study was made available by the
generosity of Messrs. Scherag (Pry.) Ltd., Johannesburg.

and thus to more rapid recovery from anaesthesia, although
it is now generally recognized that the short duration of
thiobarbiturate anaesthesia is dependent upon a relatively
rapid redistribution of plasma thiobarbiturate into fat,
whence it is slowly liberated and metabolized.3

On the second count, it should be borne in mind that
thiopentone differs from pentobarbitone (Nembutal) only
by the addition of a sulphur atom on the 2 position in the
barbituric-acid ring. Nembutal can be given by intramuscular
injection but thiopentone cannot, because its markedly
irritant properties lead to ulceration and abscess formation.
It has been suggested that the sulphur atom, rather than
the pH of the solution, is responsible for the irritant property
of thiopentone. If this were so, it would be of interest to
ascertain what action, if any, the second sulphur atom
conferred upon the methitural molecule in this respect.

We attempted, by subcutaneous injection into rats and
rabbits, and by intra-arterial injection into rabbits, to com
pare the irritant properties of thiopentone and methitural
but our results were equivocal and are therefore not published.

Clinical Studies
In studying the clinical response to neraval and thiopen

tone the double blind technique was employed. Working
under sterile conditions, the drugs were mixed and drawn
into syringes which were marked in such a fashion that
identification was only possible by the person responsible
for the preparation of the solutions. This person did not
administer any of the anaesthetics in which the drugs were
used, and the several anaesthetists who did use the drugs
were not able to identify the drug they were using, since




