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spread of rhinogenous infections cannot be entirely obviated;
naturally, chemotherapy is an integral part of any surgical
procedures in such conditions.

2. Early diagnosis of sinus involvement is all-important,
especially in the traumatic cases. Personality changes may
be diagnostic of a unilateral extension into the anterior
cranial cavity, and they may persist or even become worse
after successful surgical intervention.

3. In cases of so-called Pott's puffy tumour neuro-surgical
advice should be called·in early because of the great possibility
of an intracranial complication such as subdural empyema
or brain abscess.

4. Early elimination of the primary focus, be it an infected
sinus or a fracture involving its bony walls, is essential.
The significance of rhinorrhoea here is quite different from
that in CSF-leak through the middle ear, where the great
majority of the cases heal up spontaneously.

5. Radical excision of encapsulated rhinogenous frontal
abscesses is advocated with the view to preventing late
post-traumatic epilepsy'3 and recurrent thrombophlebitic
abscesses.14 It has been found that under adequate 'cover'
of antibiotics. and sulpha drugs primary closure of the

craniotomy wound is warranted even if the abscess should
rupture during its excision.

My sincere tbanks are due tv Mr. M. J. Joubert, ER.C.S.,
Durban, with whom l had the pleasure of seeing and operating
upon two cases of traumatic rhinorrhoea recently; to the colleagues
who sent in cases' for surgery; and to the medical superintendents
of the General Hospital, Pretoria, and the Addington Hospital
and King Edward VUI Hospital, Durban, for permission to
include cases treated at these hospitals.
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DIABETES MELLITUS WITH ADDISON'S DISEASE
A CASE REPORT

H. KAVIN, M.B., RCH. (RAND) and F. P. REm, F.R.C.P. (EDlN.)

In the last 20 years, the role of the pituitary and suprarenal
glands in the aetiology of diabetes mellitus has become
increasingly apparent. Nevertheless, there are many points
still not fully understood, among which should be mentioned
the part played by the glands of internal secretion in the
production of some of the complications of the disease such
as ketosis and vascular degeneration.

Since Amett' (1927) reported the first well-documented
case of diabetes mellitus and Addison's disease occurring
together in the same patient, 43 further cases have been
recorded in the English literature!' 9 In 29 the diabetes
preceded the onset of Addison's disease, in 4 the 2 diseases
seemed to appear simultaneously, and in the remaining' 10
cases the Addison's·disease occurred first. The case presented
here is, as far as is known, the first of its kind to be described
in South Africa.

CASE REPORT

The patient is a 35-year-old White male, resident in Swaziland
and an electrician by trade. He was first seen in November 1954.
He is married and has one child. A brother is diabetic. There
was no history of exposure to tuberculosis. The patient had
suffered from diabetes mellitus since the age of 3 and for many
years was very well controlled on 12-14 units soluble insulin
before breakfast and 16-20 units soluble insulin at night. Insulin
reactions were very rare. Diet was not strict since the patient was
under-weight, but he avoided sugar and starches where possible.
He had been in exceptionally good health until the middle of
September 1954, when he began to complain of excessive tired­
ness, fatigue, lassitude and poor appetite. His weight had dropped
from 160 to 145 lb. in rt months. He bad returned from a fishing
trip a month before the onset of symptoms and his wife had
often remarked on the persistence of his sun-tan. The patient
had also recently reduced his insulin dosage a little because he
tended to 'see black for a second or two' on exertion.

Examination showed the patient to be a slender individual
with well-marked brown pigmentation of exposed areas of the
eody and also the nipples, perineum, gu:ns and palate. The

blood pressure was 105/70 mm. Hg. The knee jerks were reduced
and the ankle jerks wer.e absent. Axillary and pubic hair were not
decreased in amount and the genitalia were healthy. The fundi
showed no evidence of degeneration characteristics of the late
manifestations of diabetes mellitus. The rest of the clinical ex­
amination showed nothing of significance.

Investigations
A blood count and E.S.R. were normal. The fasting blood

sugar was 250 mg. % and a standard glucose-tolerance curve was
diabetic with a 3-hour-value of 537 mg. %. Thorn's test, using
25 mg. ACTH, showed an initial eosinophil count of 140 per
c.mm.; 4 hours later )t was 160 per c.mm. Radiography of the
chest, abdomen, pituitary fossa and gastro-intestinal tract showed
nothing abnormal. The volume of urine collected 5 hours after a
water load of 1,500 m!. was 340 m!. Urinary 17-ketosteroid
excretion was 5 mg. in 24 hours and F.S.H. excretion was 6-12
mouse units in 24 hours. Thymol turbidity, 2 units; thymol
flocculation, negative. The pathologist's report on the skin biopsy
read: 'Sections show excessive melanin pigmentation in the basal
layers of the cells of the epidermis. However, the picture is not
necessarily pathological. No evidence of haemosiderin pigmenta­
tion was demonstrated.'

The diagnosis was made of Addison's disease superimposed
on a long-standing diabetes mellitus on Ihe basis of the clinical
history and examination; which was supported by the above
laboratory findings.

Treatment was commenced with intramuscular injections of
5 mg. desoxycorticosterone acetate (DCA) daily and he was
maintained on 15-20 units of insulin a day. No special diet was
prescribed. He experienced an initial clinical improvement on
this regime but after 4 weeks insulin reactions became frequent.
Because of this, cortisone acetate 25 mg. daily was added. Later
a 2,100-calorie diet was prescribed with the carbohydrate-fat
ratio of 2 : I and DCA implants were substituted for the intra­
muscular inj~ctions in August 1955.

During 1955 he remained fairly well but insulin reactions
were frequent. He was taking between 18-40 units of insulin
daily. The blood pressure varied between 140-155/70-90 mm. Hg.
and he was maintaining his weight after an initial gain of 8 pounds.
In August 1955 the serum electrolytes were norma!.

In February 1956 400 mg. DCA was implanted becau~e of
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loss of 10 pounds in weight and a blood pressure of 100/70 mm.
Hg. He was taking only 10 units of insulin a day but was still
having hypoglycaemic attacks. A further DCA implant was
inserted in June 1956. .

He was admitted to a Johannesburg nursing home in July 1957
in early diabetic ketosis. After control, cortisone was discon­
tinued and he was discharged on 40 units of insulin daily; 400 mg.
of DCA was implanted and this was repeated in October 1957,
at which time his insulin requirements had increased to 66 units
daily.

On 1 ovember 1957 at 7 p.m. the patient was admitted to the
Johannesburg General Hospital having been in deep coma for
5 hours. The blood pressure was 200/110 mm. Hg and the pulse
rate 84 per minute. Physical examination was negative. He was
not dehydrated and the breathing, although stertorous, was not
Kussmaul in character. Urinanalysis showed no sugar, acetone
or albumin. The blood sugar was 45 mg. %. He was given
150 m!. of 50% glucose intravenously with improvement in the
level of con ciousness. An infusion of 10% glucose in water
was begun and urine was tested 2-hourly. Cortisone and salt
were withheld at this stage because of the high blood pressure.

By 4 a.m. the following morning the patient had again lapsed
into deep coma. He was cold and clammy and the blood pressure
was 140/70 mm. Hg. The breathing was now acidotic and he was
markedly polyuric. There was 4+ sugar and 2+ acetone in the
urine and the blood sugar was 412 mg. %. Serum potassium was
3·5 mEq/litre and the serum CO2 content was 16 mEq/J itre.
He was thus in typical diabetic coma. Thirty units of soTuble
insulin were given immediately by the intravenous route, sub­
sequent doses being administered subcutaneously every 3 hours
according to the scheme of 5 units per plus of glycosuria. Two
litres of physiological saline and 3 litres of glucose saline were
infused over the next 8 hours. Hydrocortisone 100 mg. was added
to the first litre, 75 mg. subsequently into each of the following
4 vacolitres. Thereafter he was given 25 mg. hydrocortisone
intramuscularly every 6 hours for 24 hours, and was then main­
tained on 25 mg. cortisone acetate daily by mouth. After 24
hours the serum-potassium level had dropped to 2· 5 mEq/litre
and 6 g. of intravenous potassium chloride was given slowly
over a period of 12 hours. The patient responded very well and
after 2 days was fully recovered. Subsequent therapy included
removal of the DCA pellets and an attempt to control the diabetes
with soluble insulin, cortisone and salt. The diabetes remained
very unstable but the patient had to be discharged from hospital
3 weeks after admission. On discharge he was taking 25 mg. of
cortisone acetate and 60 units of insulin daily.

He lives at a distance and by correspondence says he is well
except for frequent attacks of mild hypoglycaemia. He has con­
sequently reduced the insulin to 28-30 units a day but has not
changed the dose of cortisone.

DiSCUSSION

This is an undoubted case of Addison's disease developing
in a patient with diabetes meUitus. The diabetes commenced
at the age of 3 years and it was only 32 years later that
symptoms of adrenal insufficiency became manifest. Simpson2

describes a similar case and comments that the long interval
between the appearance of the two diseases seems to preclude
a common aetiology.

As in other cases in the literature where the diabetes
preceded the Addison's disease, important features heralding
the onset of the Addison's disease were the sudden instability
of the diabetes, the increased tendency to hypoglycaemic
reactions, and the progressive reduction in insulin require­
ments.

The exact mechanism of action of insulin is unknown but
it seems likely that its effect on carbohydrate metabolism is
mediated partly through the facilitation of the hexokinase
reaction in the phosphorylation of glucose to glucose-6­
phosphate and partly through enhancing cellular permeability
to glucose. The anterior pituitary seems to antagonize these
actions and the adrenal cortex appears to augment this

inhibition. 3 , 4 In diabetes there is an increase in the break­
down of protein and liver glycogen to glucose, glycogen
formation from glucose is greatly reduced in liver and muscle,
and this is shown clinically by the poor glucose tolerance, .
the hyperglycaemia and the glycosuria.

In Addison's disease the hypoglycaemia which occurs is
probably not due to defective alimentary absorption of
carbohydrates. DCA restores intestinal absorption to normal
levels, but exerts a negligible beneficial effect on the hypo­
glycaemic tendency. The maintenance of adequate liver­
glycogen stores and the prevention of fasting hypoglycaemia
seems to be a specific function of the glucocorticoids.
Ginically the effect of adrenal cortical deficiency on carbo­
hydrate metabolism is shown by abnormally low fasting
blood-sugar levels, marked insulin sensitivity, and hypo­
glycaemic reactions occurring often at higher blood-sugar
levels than in a patient with normal suprarenal function.
The oral glucose-tolerance curve is flat and the intra:venous
glucose-tolerance test shows a normal rise followed by a
rapid fall to hypoglycaemic levels.

It has been demonstrated that diabetes mellitus, produced
in animals by pancreatectomy, can be ameliorated by hypo­
physectomy or bilateral adrenalectomy.5, 10 The human
equivalents of the Houssay phenomenon are rare indeed.
Forty-three cases of Addison's disease and diabetes occurring
in the same patient have been recorded and there are even
fewer reported cases of hypopituitarism and diabetes occur­
ring simultaneously.

When Addison's disease complicates the diabetic state,
gluconeogenesis is diminished; more glucose is utilized by the
tissues, blood sugar levels are lowered and glycosuria is
reduced. Flh'1ber, there is progressive improvement in
carbohydrate tolerance but the blood-sugar levels are
markedly unstable as if the mechanism for blood sugar
regulation is in some way additionally disturbed because,
though tending on the whole to be lower, the levels are not
kept within physiological limits of variation. This is in
keeping with the experimental evidence that the adrenal
cortex via the glucocorticoids plays an important part in
such regulation. Moreover, insulin requirements diminish,
insulin sensitivity is great and insulin reactions are frequent.

Patients suffering from both diabetes and Addison's
disease rarely develop ketosis. Protein catabolism prob­
ably plays a greater roll in the genesis of ketone bodies
than is generally thought. When insulin is withheld from
depancreatized animals, somatotrophic hormone assumes a
catabolic function and increased mobilization of amino
acids from protein results. It is possible that the ketosis
which occurs under these circumstances is due, to a large
extent, to the excessive deamination of the pool of amino acids.
A few amino acids, like leucine, are directly ketogenic
whilst others, like glutamic acid, normally give rise to alpha­
ketoacids. Due to the block in carbohydrate metabolism
caused by insulin deficiency these alpha-ketoacids may be
metabolized into ketone bodies. In pure Addison's disease
gluconeogenesis from protein is diminished and this may
account for the lessened liability to ketosis.

Simpson2 explains the occurrence of ketosis in his 3rd
case of combined diabetes meUitus and Addison's disease by
regarding the patient as not completely adrenalectomized.
Baird and Munr06 report a case in which ketosis was induced
by 25 mg. of cortisQne per day. Thorn and Clinton7 suggest
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that ketosis is only present when dehydration is severe, but
this has not consistently been shown by others although
dehydration from adrenal insufficiency, associated in part
with anorexia, renders the patient more liable to ketosis.
Our patient had one episode of ketosis whilst on cortisone
but this could not be incfuninated in the second episode since
cortisone had been withheld for the previous 9 months.
It is certainly true that all the recorded deaths have been in
hypoglycaemia or adrenal crises and not in diabetic coma.
]n the management of ketosis in such cases insulm must be
used cautiously in small doses and cortisone is imperative.
Fluid and electrolyte therapy is much the same as for the
uncomplicated diabetic coma except that potassium require­
ments are less.

The vascular complications of diabetes, especially those
affecting the kidneys and the eyes, remain the outstanding
problem in an otherwise controllable disease. It is generally
accepted that the incidence of these complications increases
with the duration of the disease. The possibility that some
hormonal imbalance, particularly affecting the pituitary­
adrenal axis, is responsible has been entertained for a few
years and has at least provided a therapeutic approach. The
subject has been reviewed recentlY' and it is suggested that
hypophysectomy or bilateral adrenalectomy should still
perhaps be consideretl, especially in the early stages when the
changes are reversible. Our patient did not show either the
kidney or eye complications such as would be expected

after more than 30 years of diabetes. This is unusual but
cannot be explained on the basis of his Addison s disease,
which had only become apparent in the last 3--4 years.

SUMMARY

A case is presented of Addison's disease complicating a
long standing diabetes mellitus. Unusual features were the
development of diabetic coma and the absence of any of the
late manifestations of diabetes. The role of protein meta­
bolism in the pathogenesis of ketosis is discussed. When a
well-controlled diabetic patient suddenly develops insulin
sensitivity, Addison's disease, hypopituitarism, myxoedema,
liver disease and congestive cardiac failure must be con­
sidered.

We are indebted to the Superintendent of the Johannesburg
General Hospital for perrnission to publish details of the patient's
hospitalization. We also wish to thank Dr. A. Mastbaum, who
referred the patient for investigation in 1954; Dr. R. G. Saner,
who looked after the patient at various stages and Dr. N. W.
Levin for his interest and helpful criticism.
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ELEKTROKARDIOGRAFIESE STUDIES*
A. J. BRINK, M.D. (PRETORIA),' M.R.C.P. (LOND.)

Departement Interne Geneeskunde en Degenerasie Siektetoestande Groep, W.N.N.R., Universiteit van Stellenbosch,
Karl Bremer-Hospitaal, Bellville

Gevall
Die pasient, C.S.G., is 'n 72-jarige Blanke man en sy hoofklagte

is pyn in die borskas wat aLreeds 9 maande lank voorkom. Daar
is 'n direkte verband tussen inspanning en pyn. Inspanning bring
die pyn aan en rus laat die pyn verdwyn. Die pyn is brande'nd
van geaardheid, substemaal en prekordiaal gelee met meegaande
ongemak in die arrns. Die pyn het nog nooit langer as 10 minute
geduur nie.

By fisiese ondersoek is geen noemenswaardige afwykings
vasgestel nie. Die blooddruk was 130/80 mm. Hg en die hartvaat­
stelsel is klinies normaal bevind.

ELEKTROKARDIOGRAM

(I) Voor lnspanning
Die snelheid van die hartslag was 60 per minuut en sinusritme

was aanwesig. Die P uitwyking was normaal, PR tyd 0·18 sek.,
QRS duur 0·08 sek.-norrnale patroon, QTc 0'40, ST segment
het geringe afdrukking van V4 tot V6 getoon, T uitwyking normaal,
en U uitwyking het normaal voorgekom (Afb. 1).

Gevolglrekking. Die elektrokardiogram is binne die norrnale
perke. Daar is geen geleidingstoornis nie en geen teken van hiper­
tro,fie nie. Daar is twyfelagtige aanduiding van ischemie oor die
linkerventri.kulere afleidings.

(2) -Na lnspanning .
Die pasient het pyn ontwikkel met die toots. Die snelheid van

die hartslag was nou 85 per minUllt en die ritme van sinus oorsprong
met linker-ventrikulere ektopiese slae wat gekoppelde ritrne
veroorsaak; PR 0 ·18 sek., QRS O· 08 sek, ST segment sterk
afgedruk, veraI terrninaal in afleidings 1, 2, 3, AVF en in afleidings

• Profeo::sor Brink het ondemeem om hierdie rubiek gereeld, eenkeer per
maand, "'oaar te neern.

V2 tot V6, T uitwyking is bifasies in die standaardafleidings I, 2,
3, AVF, VI, en negatief in V2 tot V6 (Afb. 2).

Gevolgtrekkings. Die inspanningstoets vir miokardiale ischemie
is positief en linker-ventrikulere ektopiese hartslae met gekoppelde
ritme is aanwesig.

BESPREKI G

Die pyngeskiedenis van die pasient is die van angina pectoris.
Die voorlopige elektrokardiografiese ondersoek het geen
ondubbelsinnige bewys gelewer van miokardiale ischemie nie,
en gevolglik is 'n inspanningstoets aangedui.

Inspanning het toe klinies die pyn aangebring en ook
positiewe bewys van ischemie gelewer, te oordeel aan die
afgedrukte ST segmente en negatiewe T uitwykings in die
linker-ventrikulere afleidings.

Die ander bevinding van betekenis is die verskyning van
'n ventrikulere ektopiese ritme wat 'n gekoppelde hartslag
veroorsaak het. Onskuldige ventrikulere ektopiese hartslae
verdwyn met inspanning; waar dit dus met oefening te
voorskyn kom, is die bevinding op sigself van moontlike
kliniese belang.

By die pasient is daar geredeneer dat normale inspanning
hoogs waarskynlik ook 'n ektopiese ritme van die gekoppelde
geaardheid veroorsaak. Weens die vroee verskyning van
die ektopiese slag, sal die besondere slagvolume klein wees
en nie voldoende om genoegsame koronere bloedvloei te
veroorsaak nie. Aangesien elke tweede hartsJag van hierdie
geaardheid is, sal dit beteken dat daar 'n verminderde




