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spesifiek die hoop uitspreek dat die boekie as grondslag
vir die onderwys van studente in die narkoseleer gebruik
al word by altwee geneeskundige skole waar Afrikaans

as onderrigmedium geld, en ook elders waar Afrikaanse
studente en kollegas leer en werk.

Die vertalers besef dat die Afrikaanse vaktaal nog
grotendeels in sy vormingstadiums is; daarom het huIle
geen dogmatiese opvattings oor die aard en kwaliteit van
die woorde en terme wat hulIe gebruik nie. Hulle spreek
dan ook die hoop uit dat die boekie, Wilt die terrrunologie
betref, as 'n basis van bespreking kan dien en stimulerend
mag inwerk op andere wat geskrifte oor die narkoseleer
in Afrikaans wil pubIiseer of bestudeer. Opbouende kritiek
en kon truktiewe wenke sal dus hartlik verwelkom word.

Soos kenners van die vak wat bekend is met die boekie
sal weet, handel dit hoofsaaklik oor een aspek van die
narkose, naamlik, die toediening van algemene narkose.

Hierdie vorm van narkose is egter die vorm wat meestal
in die praktyk gebruik word. Dit is ook die vorm van
narkose wat by die grootste verskeidenheid van chirurgiese
tegnieke aangepas kan word. Daar is dus 'n groat aantal
spesialisnarkotiseurs en algemene praktisynnarkotiseurs wat
in die verskyning van hierdie boekie behoort belang te
stel.

Oor die algemeen is die Afrikaans wat deur die ver
talers gebruik is vlot, idiomaties en waardig, en hulle moet
met hierdie poging gelukgewens word. Mag ons die hoop
uitspreek dat baie ander koIlegas in hul voetspore sal
volg, wat betref die publikasie van vertalings sowel as van
oorspronklike werk..

I. Ostlere, G. en Bryce-Smith, R.; soos venaal deur Pretorius.- J. A. en
Bull, A. B. (1961): Narkosetegniek vir Mediese Studente. Kaapstad. Wyn
berg en Johannesburg: Juta.

THYROID TREATMENT OF ESSENTIAL HYPERTENSION-THE IMPORTANCE OF

EARLY DIAGNOSIS*

PERICLES MENOF, M.B., B.CH. (RAND), M.R.e.p. (EDIN.), Senior Physician, Johannesburg General Hospital

TABLE I. RESPONSE OF HYPERTENSIVE PATIENTS TO THYROID
TREATMENT

• This paper - certain clinical details excepted - was read at the 6th
International Congress of Internal Medicine held at Basle, Switzerland,
24-27 August 1960.

* In the paper in which this table first appeared,2 it was suggested that
group 1 consisted of patients with 'pure' essential hypertension, group 2
of patients with mixed essential and renal hypertension, and group 3 of
patients with predominantly renal hypertension.

raised was undertaken. In 12 consecutive experiments on
6 patients, the expected result was obtained.

Before giving the clinical details of these experiments,
I propose to present :the 2 cases which led me to conclude
that such an experiment might prove helpful.

CASE 1

Mr. M.J.W., aged 26 years, married, a clerk.
History

Complaint: inclined to put on weight easily.
SympToms: none.
Family history: mother obese.

Progress (Fig. 1)

Blood
Date pressure Pulse rate Wt. (lb.) Thyroid (gr.)

(mm. Hg) (daily dose)
1953

3 June 140/90 76 174 None. Diet
3 July · . 140/90 76 173 I

10 July · . 140/90 80 173 2
24 July · . 140/90 80 172 2
21 August 128/80 80 170 3
4 September 124/80 70 167 3

25 September 126/72 68 164 3
23 October 136/70 64 160 3
28 November 130/70 72 157 3

1954
8 January 124/70 72 156 None
5 February 124/76 60 157 None

29 March 132/94 62 161 3
30 April .. 132/80 78 164 3
28 May .. 128/74 68 163 3
25 June " 136/82 82 163 3
23 July 128/80 72 166 4
26 August 128/74 74 166 4
1 October 126/64 66 166 4

Comment
Usually, the physician does not concern himself with blood

pressures at this level. I did here, because I thought that a

% of total
14
55
31

100

No. ofpatients
46

183
105

334

Group* Blood pressure
1 Fall to normal
2 Fall to intermediate levels
3 No fall

Total

In 2 series of cases of hypertension treated with desiccated
thyroid

,
,2 it was sho\vn, firstly, that patients with renal

hypertension failed to respond and, secondly, that the
success achieved in the majority of patients was only
partial, the blood pressure in these falling to levels inter
mediate between the original readings and the norm (group
2, Table I).

It is not difficult to account for these results. The
explanation lies in the now accepted fact that hypertension
of long standing, whatever its cause, produces narrowing of

the renal arter;ies and arterioles. The resulting ischaemia
then sets in motion the mechanism of renal hypertension.'-·
It follows tha:t the major.ity of cases of hypertension which
are labelled 'essential' are in reality of mixed aetiology,
2 distinct mechanisms being responsible for the elevation
of the blood pressure. Of ,these only 1 responds to thyroid
treatment.

If, then, we are to obtain more decisive results, it is
obvious ·that we must begin treatment before renal hyper
tension supervenes. With ,this object in view a controlled
experiment with patients whose pressures were only slightly
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Fig. J. Effects of thyToid on diastolic blood pressure and weight in
early essential hypertension (case I).

Blood
Date pressure Pulse Wt. Treatment

(mm. Hg) rate (lb.) (daily)
29 May 1953 140/96 88 204 Diet only

1 April 1957 142/94 90 206 Diet only
29 Oct. 1958 140/100 88 220 Thyroid, gr. 2
12 Nov. 1958 130/90 80 216 Placebo
26 Nov. 1958 140/100 80 213 Thyroid, gr. 2
10 Dec. 1958 134/86 80 213 Placebo
23 Dec. 1958 138/96 92 210 Thyroid, gr. 2
11 June 1959 132/88 72 210 Thyroid, gr. 2

CASE 4
Mr. B.E.R., aged 35 years, married, a draughtsman.
History

Complaints---'heavy feeling over left chest for past 2 week,
giddy spell for 4 days.

Past history-194Q, blood pressure queried by insurance
company; 1953, blood pressure again queried by insurance
company.

Comment
Thi patient' weight, unfortunately, w not recorded.

will be DOted, with I exception the reading were at yearly
inlerval . In March 1957 he tated that he \ feeling parti
cularly well. The chest discomfort left him hortly after he
began taking thyroid.

The e 2 ca es, and more especially the fir t, suggested
the po sibility of treating essential hyperten ion at a very
much earlier stage than is cu tomary. They al 0 uggested
the feasibility of an adequately controlled therapeutic trial.

In the past such trial have not carried conviction
because of OUr inability to neutralize the numerous
variables normally influencing the blood pres ure. I refer
to such variables as the emotional state of the patient
between reading and his emotional state at the time the
reading is taken; the amount of physical exertion between
and just before readings; the degree of narrowing of the
renal arterioles and hence the extent to which the renal
factor is responsible for rai ing the blood pressure; and
finally, the rate at which the renal component of the
hypertension is progressing.

Though such trials are unlikely to prove helpful in
patients with established essential hypertension, they might
provide reliable results in the early tages of the disorder.
Firstly, oecause it would be unlikely that these cases would
be complicated by renal hypertension and, secondly,
because the responses to emotion, physical exertion -and
other factors would be so small as to be conveniently
disregarded.

Such a trial was undertaken in a small series of patients
who, I felt, could be diagnosed as having early essential
hypertension. The results in 6 cases are given below. Two
of the patients did not realize that it was their blood pres
sures in which I was primarily interested. I provided them
with the thyroid and with the dummy tablets.

CASE 3

Mr. M.D.J., aged 32 years, married, a factory foreman.
History

Complaints-tiredness, frequent attacks of chest discomfort,
overweight.

Family history-not relevant.

Progress

Subjective Improvement
Definite. After 6 month on thyroid, gr. 2 daily, he stated

that he no longer felt tired, that he was more energetic and
that the che t discomfort had di appeared. ote the fall in
pulse rate.
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correlation between weight and blood pressure might prove
of interest, particularly since some observers, such as Fishberg,·
had stated that the fall in blood pressure in patients receiving
thyroid is probably the result of weight loss. As will be seen
from this record, the correlation is a very rough one. On 29
March 1954, with his blood pressure at 132/94 mm.Hg, the
patient's weight was 161 lb. Six months later, while on thyroid,
gr. 3 and later gr. 4 daily, he weighed 166 lb. His blood
pressure, however, had fallen to 126/64 mm.Hg.

The most likely explanation of the relationship between
obesity and hypertension is that both are manifestations of
thyroid insufficiency.

The following details are worthy of note:
I. The remarkable consistency of the first 4 readings. Such

readings, contr<ary to what was expected, were a feature of
most of the cases diagnosed as early essential hypertension.

2. The disproportionate falls in the systolic and diastolic
blood pressures. If we take 140/90 mm.Hg as the base line,
then the maximum fall in the systolic pressure was from 140
to 124 mm.Hg, i.e. 16 mm.Hg, while the maximum fall in the
diastolic pressure was from 90 to 64 mm.Hg, i.e. 24 mm.Hg.

3. The elevation of the blood pressure on stopping thyroid
and its fall on resuming it.

4. The fall of the pulse Tate on thyroid. This has been a
common observation in hypert.ensive patients on this treatment.

ote that towards the end of the experiment this patient was
receiving a daily dose of 4 gr. of thyroid.

February 1956
February 1957
March 1957
March 1958

CASE 2

Mr. F.W.R., aged 47 years, married, a journalist.
History

Complaints-tiredness, discomfort in chest on walking, over
weight.

Family history-not relevant.
Progress

•
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Family history-mother hypertensive (blood pressure 260/140
rrun.Hg).

. Progress

Subjective Improvement

Definite. 0 more giddy spells. Occasional chest discomfort,
but of short duration.

'., ,
, ,

''.

Date
1958

290ct.
12 ov.
26 ov.
10 Dec.
23 Dec.

1959
23 March'
18 May

Blood
pressure

(mm. Hg)
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150/100
146/88
156/100

146/90
144/92

Pulse
rate

68
68
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80
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76

Wt.
(lb.)

196
196
196
195
194

187
187

Treatment
(daily)
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Placebo
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Fig. 2. Effect of thyroid and of placebo on the diastolic blood pressure
in early essential hypertension (case 5).
Fig. 3. Elfect of thyroid and of placebo on tbe blood pressure in early
essential hYrenension (case 6).

Blood
Date pressure Pulse

(mm. Hg) rare
1959

18 May 146/100 72
2 June 146/88 84

16 June 146/104 82
30 June 144/82 76
14 Julv 142/104 72
10 Sept. 130/90 76

Mr. C.E.S., aged 25 years, single, a draughtsman.
Hisrory

Complaints-tendency to put on weight easily.
Family history-grandmother had hypertension.

Progress

CASE 5

Mr. A.a.M., aged 38 years, married, a draughtsman.
History

Complaints--drowsy, cannot concentrate, overweight.
Family history-mother grossly overweight, mental symptoms.

Progress (Fig. 2)

Subjective Improvement

Definite. Less tired. At last visit stated he was feeling tired
again. Tbjs was considered too be from overdosage in view of
the pulse rate, and the dose was changed to gr. 2 daily.

Blood
Date pressure Pulse Wt. Treatment

(mm. Hg) rate (lb.) (daily)
1958

28 July 154/96 96 215 Thyroid, gr. 1
11 Aug. 134/92 76 215 Thyroid, gr. 2
25 Aug. 136/96 76 207 Thyroid, gr. 3
9 Sept. 126/88 84 210 Thyroid, gr. 3
7 Qct. 130/90 74 205 None

210ct. 148/102 64 211 Thyroid, gr. 2
4 ov. 130/86 68 209 Placebo

18 ov. 140/98 72 209 Thyroid, gr. 2
2 Dec. 136/86 86 212 Placebo

15 Dec. 150/100 72 210 Thyroid, gr. 3
25 Dec. 136/90 78 208 Thyroid, gr. 3

1959
24 April 134/94 70 214 Thyroid, gr. 2

Subjective Improvement
Uncertain.

CASE 6

Mr. I.H.M., aged 34 years, married, an accountant.
History

Complaints-tiredness, tendency to put on weight easily.
Family history-father and mother both have high blood

pressure.

Progress (Fig. 3)

Blood
Date pressure Pulse Wt. Treatment

(mm. Hg) rate (lb.) (daily)
1959

21 Jan. 140/94 70 200 Thyroid, gr. 2
5 Feb. 128/84 72 200 Placebo

19 Feb. 146/100 66 200 Thyroid, gr. 3
5 March 134/86 74 201 Placebo

19 March 144/100 72 199 Thyroid, gr. 3
16 May 132/80 88 196 Thyroid, gr. 2
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Progress

CASE 8

Mr. D.N.C., aged 44 years, married, a manufacturer.
History

Complaims-tendency to put on weight easily.
Family history-both father and mother are hypertensive and

obese.

pres ure of 150 mmHg or more and 20% had a pres ure
of 170 mmHg or more'.

4. FatayevaH drew attention to a marked deficiency in
thyroid function in 65% of patients with establi hed hyper
tension.

5. Strisower et al.," in their tudy of the physiological
effects of I-triiodothyronine recorded a fall in the blood
pressure in all the 18 patients investigated.

6. Bames" noted sign and ymptoms of hypothy
roidi m in patients with hypertension and found that
'thyroid therapy is highly efficacious if the di ea e i not
too far advanced'.

7. Finally, I consider the result significant becau e
recent animal experiments upport the hypoth i, fir t
advanced in 1953, that thyroid in ufficiency in relation to
noradrenaline excess is the basic factor in the eau ation of
essential hyperten ion.'0-17 A brief account of these experi
ments follows.

Wt. Treatment
(lb.) (daily)

167 Thyroid, gr. 2

Blood
Date pressure Pulse

(mm. Hg) rate
1959

18 Dec. 138/102 84
1960

4 Jan. 120/90 82
19 Jan. 140/108 96
2 Feb. 126/88 84

15 Feb. 130/90 76

Placebo
Thyroid, gr. 2
Placebo

172 Thyroid, gr. 2

Note: The preparation of thyroid used in these experi
ments was that of the US Pharmacopeia, which requires
an iodine content of approximately 0'2'10'

COMMENT THYROID I SUFFICIENCY A 'D ORADRE 'ALINE

Fig, 4. Adrenal medulla of a mouse treated with thiouracil for 4 - 5 months - iodate reaction.
Amount of iodate-positive tissue (= noradrenaline-secreting) increased and intensity of iodate reaction
Increased (after Hopsu).
FIg. 5. Adrenal medulla of mouse treated Wilh thyroid powder for 3 months. Iodate-positive tissue
(= noradrenaline-secreting) very scanty. The whole medulla is COlourless (after Hopsu).

I,
5

Although the number of cases is small and although objec
tions to this trial may be raised on other grounds, never
theless, I regard the results as significant. I do so, not only
because they are in accord with my earlier experiences in
the treatment of hypertension with thyroid, but also for
these additional reasons':

1. A number of clinioians in the past have reported a
fall in blood pressure on thyroid medication. They include
Oliver: Clifford Albutt," and Molnar.9

2. Means '0 observed a fall in blood pressure when most
of the patients with myxoedema who had high initial
pressures were ,treated with thyroid.

3. Joll" noted that 'following control of the thyrotoxic
state, the blood pressures may rise rather than fall. Hill
found that 50% of his follow-up patients had asystolic

In 1945 Marine and Baumann1S showed that thiouracil
depression of the thyroid of rat wa followed by hyper
plasia of, and increased secretion from, the adrenal
medulla. At that time it was not known that there were 2
kinds of cells in the medulla, and it was assumed that the
increased secretion was adrenaline. Recently, HOpSU'9
repeated the experiment in the mouse and showed that
depression of the thyroid is followed by hyperplasia of
the noradrenaline-secreting cells only (Fig. 4). Thyroidec
tomy produced the same results. Conversely, thyroid feed
ing caused a diminution in the volume of the noradrena-

. line-producing cells and diminished secretion from them
(Fig. 5). Presumably this would also apply to the nor
adrenaline-secreting postganglionic nerve cell of the
autonomic nervous system, since these are developmentally
identical. Earlier, Eranko'o had shown that thyroid feeding

caused a elective
depletion of norad
renaline from the
medulla in much the
same way, though
not as rapidly, as
insulin causes a
elective depletion of

adrenaline.

That a similar
adrenomedullary
thyroid relationship
exist in man is sug
gested by the reac
tive enlargement of
the thyroid gland
which may occur
during noradrena
line infusions, and
at the height of the
paroxysm of hyper
tension in phaeo
chromocytoma.lO

•
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D1AG 'OSI5 OF TIiYROID INSUFFICIENCY

It should be obviou from the facts just considered that
thyroid insufficiency in the early stages of essential hyper
tension must be relative rather than absolute. Thyroid
function tests, therefore, are unlikely to prove helpful in
diagnosis. How, then, are we to recognize the condition
in its earliest phases? I suggest that the following indica
tions might assist us:

1. A fainily history of hypertension or of any of its
cerebral, cardiac or renal complications; a family history
of obesity.

2. A tendency in the young or middle-aged to put on
weight ea ily.

3. Complaints of undue fatiguability and substernal dis
comfort. (The classical symptoms of essential hypertension,
namely, headache, giddiness, insomnia and palpitation are
unlikely to be present, but their appearance, alone or in
combination, particularly if precipitated by emotional
stress, should be regarded with suspicion.)

4. The following objective findings: obesity, a diastolic
pressure of 90 mm.Hg or over, and possibly an elevated
serum-cholesterol level (above 200 mg. per 100 ml.).

With the help of these indications it should be possible
to diagnose most of the cases sufficiently early to prevent
the more serious consequences of this disorder.

THE ROLE OF ORADRE ALINE IN THE CAU5ATlO OF

ESSENTIAL HYPERTEN510 '

That fears and anxieties may precipitate essential hyper
tension and may also suddenly. raise the blood pressure to
high levels ·in established cases, has been frequently
reported by practising physicians and has been confirmed
in recent years by the contributions of the psychosomatic
school. Such rapid elevation of the blood pressure can
occur only through the intermediation of the sympathetic
nervous system. Since one of the transmitters of this
system is noradrenaline, there can be little doubt that the
elevation of the blood pressure here is from noradrena
line excess or an excessive reaction to noradrenaline.

This conclusion narrows the aetiological gap between
phaeochromocytomic and essential hypeItension. Clinically,
the 2 conditions are indistinguishable - a point remarked
upon by a number of observers!l." In a recent case of
mine, where death followed the removal of a phaeochro
mocytorna from the left adrenal, the postmortem findings
were identical with those of long-standing essential hyper
tension. During the 15 years before his death this patient
had been diagnosed repeatedly as having essential hyper
tension and had survived a cerebrovascular accident (hemi
plegia with residual hemiparesis) and a myocardial infarc
tion. If, then, the conditions cannot be distinguished in
life and are inseparable in death, it follows that they are
caused by fundamentally similar, if not identical, mecha
nism.

It must be admitted, however, that they do differ in one
respect, and that is in the amount of noradrenaline found
in the urine. In most ca es of phaeochromocytoma this is
gro Iy in excess of normal, while in essential hyperten- .
sion a slight elevation or none at all is the rule. In recent
years even this distinction has cea ed to be valid, because

proved cases of noradrenaline-secreting phaeochromocy
tomas have been described, where at no stage in <the
development of the disorder has it been possible to demon
strate an increased excretion of this catechol aIJ:l4le...·..

This suggests that rthe difference between the majority
of the cases in these 2 disorders is not of greaIt significance.
It might well admit of some simple explanation, such as
an abnormality in the rate or the method of inactivation
of noradrenaline.

In this connection it is of interest to recall that Gold
zieher" described the presence of phaeochromocytomas in
chronic hypertension in his book The Endocrine Glands:
'The adrenals in hypertension are usually enlarged and
heavier, but definite hyperplasia of the medulla is seen
even in glands of average or less than average size. His
tological evidence of hyperplasia repeatedly offered by
the writer has recently been confirmed by Frei, Lacadou
and others. The proliferation of both the medulla and
extra-adrenal phaeochrome tissue is either diffuse, or pro
duces small discrete nodules only of microscopic size.
These nodules differ only in size from those found in
paroxysmal hypertension .....

This pathological evidence would suggest that phaeo
chromocytomic hypertension is merely an exaggerated
form of essential hypertension.

SUMMARY

I. Further evidence is led in support of the hypothesis
that thyroid insufficiency in relation to noradrenaline
excess is the basic f;lctor in the causation of essential
hypertension.

2. The reason for the difficulty experienced in obtaining
. decisive results in the treatment of hypertension with

thyroid is indicated.
3. The above clinical trial indicates that this difficulty

may be overcome ·if essential hypertension is recognized
early and treated before renal hypertension supervenes.

OPSOMMING

1. Verdere bewyse word aangevoer ter stawing van die
hipotese dat tiro"ied-tekort, in aansluiting aan 'n oormaat
van noradrenalien, die grondliggende oorsaaklike faktor
is by essensiele hipertensie.

2. Die rede vir die moeilikheid wat ondervind word om
.beslissende resultate te verkry by die behandeling van
hipertensie met tiro"ied, word aangedui.

3. Die voorgaande kliniese ondersoek dui aan dat die
moeilikbeid oorkom kan word as essensiele hipertensie
vroeg raakgesien word en as behandeling toegepas kan
word voordat renale hipertensie intree.

I should like to thank the Warner-Lambert Pharmaceutical
Company, Morris Plains, ew Jersey, USA, for the supply of
dummy tablets of their thyroid preparation, and the Photo
graphic Unit of the Department of Medicine of the Univer
sity of the Witwater rand for their assi tance with the illustra
tions.
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THE TREATMENT OF CONGENITAL HYDROCEPHALUS
M. J. JOUBERT, ER.CS. (En1N.), Neurosurgeon, Durban

This paper deals with our experience in the treatment of
congenital hydrocephalus by means of the ventriculo
auricular-shunt operation, which was introduced into this
country about 3 or 4 years ago.

Hitherto, the treatment of congenital hydrocephalus has
given urlifonnIy and universally poor results. No fewer than
30 different methods of surgical approach to the problem
are known and none enjoyed popularity for any length of
time. In fact it has taunted the medical profession since the
days of Hippocrates. The multiplicity ofmethods ofapproach
to this problem is an index of how difficult this neurosurgical
problem actually is.

ANATOMICAL Al'.'D PHYSIOLOGICAL CONSIDERATIONS

Experimentally, it has been shown that the cerebrospinal
fluid (CSF) is not a simple filtrate, but is actively secreted
by the choroid plexus. The absorption of the CSF, on the
other hand, is a combination of filtration and osmosis. CSF
is continually secreted by the choroid plexus in the ventricles
and circulates from the lateral ventricles through the foramen
of Momo into the third ventricle. From there it passes through
the aqueduct of Sylvius into the fourth ventricle, from where
it escapes through the medially placed foramen of Magendie
and the laterally placed foramina of Luschka into the
subarachnoid space. About one-fifth of the. total quantity
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Fig. 1. Diagram of the ventricular system of the brain.

circulates over the spinal cord and is absorbed by the peri
neural lymphatics. The major portion finds its way into the
basal cisterns, from where it is 'pumped' over the surface of
the brain and absorbed by the arachnoid villi. Fig. 1 is a
diagrammatic representation of the ventricular system in the
brain.

PATHOLOGY

Pathologically, we recognize 2 types of hydrocephalus:
1. Compensatory Type

In this type there is usually no enlargement of the head
and no increase in the CSF pressure. In the newborn it is caused
by agenesis of the brain, and its counterpart is found in the
adult as cerebral atrophy. There is passive distention of
the ventricular system and laking in the subarachnoid space.
It is of very little importance clinically to us and is not
anJenable to treatment.

2. Hypertensive Hydrocephalus
This is caused by: (a) excessive formation of CSF, (b) ob

struction to its circulation, or (c) defective absorption.
According to Russell, the majority of cases in this group

are due to some form of obstruction. Here, there are 2
sub-groups:

A. The communicating type 0/ hydrocephalus. This is
readily recognized clinically by the amount of CSF obtained
by lumbar puncture. If more than 3 - 4 1nl. are obtainable,
then this is a communicating type of hydrocephalus. When
neutral phenolsulphophthalein is injected into the ventricles,
it will appear in the lumbar CSF in 3 - 5 minutes. The pneumo
encephalogram in this type of case shows that the ventricular
system fills readily, and if the subarachnoid space is filled,
the level of the obstruction can sometimes be easily demon
strated. The obstruction is usually at the incisura tentorii,
the interpeduncular or chiasmatic cisterns.

B. The non-communicating type 0/ hydrocephalus. This is
practically always caused by some obstruction of the foramen
of Magendie or stenosis of the aqueduct of Sylvius. Usually
less than 3 - 4 m!. of CSF is obtained at lumbar puncture
and neutral phenolsulphophthalein injected into the ven
tricles will not readily appear in the lumbar CSF. A lumbar
pneumo-encephalogram will either fill the fourth ventricle
onIy, in the case of aqueduct stenosis, or will not fill the
ventricular system at all, in the case of ob truction at the
foramen of Magendie.

CLlNfCAL PICTURE

The diagno is of hydrocephalus is made without difficulty
because of the obvious enlargement of the head and bulging.
of the anterior fontanelle. The enlargement is confirmed by
measuring the occipito-bregmatic circumference, which will
be above the normal average. As the hydrocephalus becomes
more marked, the disproportion between the normal face and
large cranium becomes more striking. The fontanelle and




