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excluding impetigo, boils, carbun les.
(h) Solar eczema_ etc_
(i) Severe xerosis.
(J) Including drug eruption _
(k) Excluding Besnier type_
(l) And allied disorders_

(m) Excluding alopecia areata_
(n) Molluscum sebaceum_
(0) Uncomplicated_
(p) All types with exanthem.
(q) Including lice. myiasis, ticks, cercaria. and other

insect bites.
a

0-3%
0-3%

0-6%
0-2%

?

2-6%
1%
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VU
?

?

?

I case
0-9%
nil

2-3%
3 cases

?

nil
3 case

nil
')

nil
0- %
nil

purpura, and

?
5'4%
1-3%

VI
')

?
?

nil
3 cases
0-4%
3-9%
1 case

?
nil

0-1 %(00)
nil

?

nil
0-2%
nil

6 case
0-3%

0-1%
8 ca es

v
0--4%
0-03%
nil

0-()6%
0-1 %
0-04%
0-1%
0-02%
0-1%
0-06%

? 0-2%
0-2%

?

0-0_%
0-3%
0-05%
0-05%
0-1%
0-1%
nil
nil

0-06%
0-06%(y)
0-03%

4 cases
nil
nil

11 cases
29 cases
53 cases

(r) Including capillaritis, itching
Schamberg's disease.

(s) Frequency about equal.
(1) In 13,500 (Otal_
(u) All from Transvaal.
(I') Seborrhoeic eruptions.

(w) Chronic ola.f dermatitis.
(x) Pediculosis_
(y) ? Wbit~s.

(z) 'Pityriasis rubra'.
(aa)'Purpura'.
(bb)'Local pruri,us'_

IV
?
?

?

0'2%

0'06%

± nil(x)

?
?

16 cases
?

III
0-25%
I case
0'1%
0'25%
0'1%
0-05%

1 case
0-2%
0-3%
0-1%
0-3%
0-4%

3 case
0-2%

Il
0-1%
0-1%
0-1%
0-1%
0-1%
0'1%
0'1%
0'2%
0-3%
0-2%
0'3%
0-2%
0-5%
0'2%
0-3%

I
0'1%
0·1 %
0-1 %
0-1%
0-1%
0·1 %
0-2%
0-2%
0-2%
0-2%
0-3%
0-1%
0-1%
0-1%
0-2%
0-2%
0-1% 0'1% 0-1%
0-1% 0-1% 0-15%
0-1% 0'1% 3 case

13 cases(t) (0· 1%)
7 cases(t)
5 cases(t)
2 cases(t)
4 cases(t)
8 cases(t)
4 cases(t)(u)
2 cases(t)(u)
I case(t)
2 cases(t)
1 case(t)

(a) [nc1uding infantile, atopic, con titutional. sebor
rhoeic, pompholyx, contact, eczematide, varicose,
chronic, infective, pityriasis alba. traumatic,
seasonal, neurodermatitis, lichen simplex chroni
eus, and uncJassified; excluding solar eczema.

(b) And related types.
(c) .1 ncluding tineas and moniliasis; excluding pity-

riasis versicolor.
(d) All types_
(e) Excluding lichen urticatus-see 16_
if) Larva migrans_
(go) Including ecthyma, ahscess, paronychia, etc_;

53 Intertrigo (uncomplicated)(o)
54 . Chondrodennatitis helici
55 Colloid milium
56 Radiodermatitis
57 Telangiectases
58 Fevers(p)
59 Parasitoses(q)
60 Fibroma
61 Cheilitis(d) ..
62 Keratosis pilaris
63 AIlergide, etc.(r) __
64 Granuloma pyogenicum
65 Keratolysis exfoliativa
66 Erysipelas and erysipeloid(s)
67 Tail dystrophies _. _.
68 Cellulitis
69 Lichen sclerosus et atrophicu
70 Dermatitis herpetiformis . _
71 Scleroderma
72 Lipid proteinosis
73 Pellagra
74 TuhercuLides
75 Leprosy
76 Pemphigus __
77 Pseudoxanthoma elasticum
78 Sporotrichosis
79 Chromoblastomycosis
80 Sarcoid Boeck
81 Syphilis
82 Lupus vulgaris
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GASTRIC MUCORMYCOSIS REPORT OF CASE I A SWAZI
JOHN C. SUTHERI.A1';'O, M.D. (MARQUETIE), and T. HAROLD JONES, M_B., B.CH. (RAND)

The Ethel Lllcas Memorial Hospital, Acornhoek, Eastern Transvaal

Fungi such as the aspergilli, penicillia and mucors that
were once familiar chiefly as laboratory contaminants are
sometimes the cause of severe and often fatal disease. This
is perhaps part of a changing pattern of disease effected
by antibiotic-, steroid- and chemotherapy. Cases of mucor
mycosis are being reported in increasing numbers from
the Americas and Europe_ Usually they occur secondarily
to some other disease, especially uncontrolled diabetes and
leukaemia_ Cortisone, broad-spectrum antibiotic and anti
leukaemic therapy may be predisposing factors. l The follow
ing case is the second to be published from South Africa
although several others have been seen at the South African
Institute for Medical Research in Johannesburg,2 at the
University of ata1,3 and possibly elsewhere.

CASE REPORT

J_D., a Swazi man of about 50 years, came to the hospital on
31 May 1958 because of cough, blood-stained sputum, and sharp
pain in the chest which began 3 weeks previously. Occasionally
there was postprandial abdominal pain_ The patient was weak
and emaciated_ Moist rales could be heard in both lungs and
there was a palpable epigastric tumour_ The temperature was
subnormal_ The urine was not tested_ 600,000 units of procaine
penicillin were given after admission and again the following
morning_ The patient died early in the morning of the third day

in hospital. The clinical diagnosis was pulmonary tuberculo i
and carcinoma of the stomach_

An autopsy was performed 48 hours post mortem_ The principal
findings were in the lungs and stomach_ The left lung wa dark,
heavy and firm and from the cut surface a frothy haemorrhagic
fluid could be expressed. '0 cavities were noted. The lower
lobe of the right lung was similar to the left but in a le er degree_
Within the stomach there was a greyish-white tumour, about
3 x 2 inches, along the greater curvature near the cardia. The
surface of this tumour was elevated about 3j8th inch above the
surrounding mucosa and was covered with a gelatinous exudate_
The remainder of the gastro-intestinal tract was normal by palpa
tion, but was not opened_ Sections of the stomaCh, lungs, liver,
one kidney and aorta were put in 10 % fonnalin and sent to the
Armed Forces Institute of Pathology in Washington, D_e., who e
report, by Elson B. Helwig, M.D_, was as follows:

'The lesion of the stomach is composed of necrotic and haemor
rhagic material which is diffusely infiltrated by numerous
and non-septate hyphae typical of muconnycosis (Fig_ I)_ Vascular
invasion, a characteristic feature of mucormycosis is also pro
minent in this case (Fig- 2)_ Since this fungus is not liable to penetrate
intact mucosa it is likely that the infection followed ome muco al
defect, possibly a gastric ulcer. Diligent search of sections of
other organs did not yield any evidence of sy temic pread by
the fungus_ Only one other ca e of gastric mucormyco i , very
similar to the present one and contributed from Korea, is on
file at the A.F_I.P. In addition, ection of the liver and lung
hO\ evidence of scbistosomiasi ; several ova with minimal

tis ue reaction are present, but are not sufficiently characteri ti
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h .
Fig. I. Broad, non-septate hyphae of mucormycosis in the wan of the stomach.
H & E, x 380. (Armed Forces Institute of Pothology, Washington.)

to aUow any further classification. Both lungs exhibit a severe
and necrotizing pneumonitis. The aorta shows mild arterio
sclerotic changes with thickening of the subintimal tissue, but
does not manifest any evidence of syphilis.'

A nephew, contacted after the patient's death, said that the
patient had been ill with a chronic cough for 3 years. He was
fond of Bantu beer, especially ngodwana, or strong beer, and his
family attributed his iUness to this habit. During the last 3 years
he worked as a policeman on various farms in the Lowveld. He
never worked in the mines. His nephew last saw him 1 year before
he died.

DISCUSSION

Mucormycosis is infection by fungi of the family Mucora
ceae, which includes 3 genera, viz. Mucor, Absidia and
Rhizopus.4 They are ubiquitous, occurring as saprophytes
on dead or decaying plants and animals and they often
contaminate laboratory cultures. 5 In mucormycosis the
characteristic histological finding is the presence of large,
non-septate hyphae in arterial walls, associated with throm
bosis and infarction. l It is necessary to culture the organism
to decide in which genus it belongs and in the present case
the identification cannot be refined beyond that of one of
the Mucoraceae.

The most frequent sites for mucormycosis are the lungs
and brain.l In the lungs there may be bronchopneumonia6

or a lung abscess! Both air-borne and haematogenous
infections may occur. l In the brain the lesion is that of
meningo-encephalitis, often with ophthalmoplegia, and
usually found in the presence of uncontrolled diabetes.6,9

Thrombosis of the lateral sinus has occurred.2 The route
of infection is probably from the nose via the paranasal
sinuses or through the cribriform plate or from the eyes.l ,9

Reports of gastro-intestinal mucormycosis in the litera
ture are scanty so that as late as 1957 Baker could review
only 5 cases, including 2 of his own.10 Usually there is
haemorrhagic necrosis and ulceration of the intestinal wall,

Fig. 2. Hyphae in the wall of a thrombosed vessel, H & E, x 330.
Forces Institute of Pathology, Washington.)

sometimes with perforation. 5,10,11 Tumour-like lesions
similar to the present ~ase have been reportedP Mesenteric
thrombosis may occur. All portions of the gastro-intestinal
tract, including the oesophagus, may be involved. The
clinical features are those of an ulcerative colitis, peritonitis
and intestinal obstruction. Embolic abscesses may occur
in the liver.lO,12 In none of the cases reviewed by Baker
et apo was the fungus noted clinically in the stool. The
previous South African case is one of gastric mucormycosis
in a 26-month-old Bantu child suffering from advanced
kwashiorkor.13 Malnutrition was also a prominent feature
in another South African case, a Bantu infant,2 and in 2
Brazilian cases, aged 10 months and 1 year.H

Gastro-intestinal mucormycosis may occur in the absence
of an antecedent disease and is usually considered to be
caused by ingested spores.10 It is interesting to speculate
on the role of ngodwana in this case. This is the Shangaan
name for strong beer which is made as follows. Corn meal
is mixed with water and allowed to stand for a week or
10 days. Then it is cooked in the manner of porridge, cooled
and thinned with water. Kaffir corn (Sorghum vlIlgare)
which has previously been allowed to sprout and then dried
and partially ground is added with sugar to the corn-meal
mixture. This final mixture is allowed to ferment 2 or 3
days, when drinking usually begins. With such favolJfable
conditions for the growth of a fungus, perhaps many spores
are ingested in drinking ngodwana. Fennented foods might
have been a factor in other South African cases. The soft
porridge given to Bantu children is usually cooked after
fermenting. Sometimes, however, it may ferment after
cooking (amahewu). The 2 Brazilian cases were also associ
ated with malnutrition. The staple diet of the lower classes
in Brazil is low in protein and rich in carbohydrates. Fer
mentation, however, is not a part of its preparation. 14

Ingested spores are thought incapable of penetrating
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intact mucosa and the possibility of a gastric ulcer in thi
c<1se is suggested. In the absence of an adequate history
\'le can only speculate. Recent autopsy studies in Uganda
sUggest a higher incidence of both gastric and duodenal
uJcers amongst the Baptu than was previously su pected. I •

Death in this case was probably caused by pneumonia.
We are unable to say whether or not this preceded the
ga tric infection. Clark suggests that the presence of a
rumour-like mass in gastro-intestinal mucormycosis may
signify an infection of longer duration than usually occurs. I2

An additional feature was the bilharzial ova in the liver
and lungs. Bilharziasis is common here in the Lowveld.
Dissemination of the ova probably decreased the patient'
resistance and may have been a contributory factor in the
fungus infection.

The clinical diagnosis of mucormycosis is not easy. In
most of the reported cases an antemortem diagnosis was
not made, perhaps because it was not suspected. At least
6 cases reported since 1955, however, have recovered.9 Of
these, 5 were cranial cases and the diagnosis was confirmed
either by a culture or by a biopsy in 4 of them. The 6th
was a pulmonary case, in which a lobectomy was done for
lung abscess.7 All 6 cases were in uncontrolled diabetics.

The pos~ibility of mucormycosis should be kept in mind
in any severe disease that is being intensively treated with
antibiotics, steroids or antileukaemic agents. Also, in such
a disease, worsening of the patient's condition should arouse
suspicion that a fungus infection has possibly occurred.
To confirm the diagnosis, cultures on Sabouroud's medium
can be made from sputum, bronchial washings, nasal smears,
gastric contents, stool, cerebrospinal fluid and the exudate
from chronic ulcers. Biopsies may be taken from suspicious
lesions. Laboratory contamination of cultures is likely
and the spores of these fungi may be found in the nose,
sputum and stomach of healthy persons. Thus close co
operation is necessary between clinician and mycologist to
assess the significance of positive cultures.·

The treatment of mucormycosis is difficult. If diabetes

i presem, the hyperglycaemia hould be carefully controlled
and all teroid and antibiotic therapy stopped or at least
re-e aluated. I Diabetic control was the chief feature in the
6 recovered ca es. The following have also been used in one
or more of the e cases: potassium iodide, de ensitization
to the fungus, parenzyme, antibiotics and mycostatin.9

The foeu of infection was excised in 2 ca es. The use of
antibiotics in the treatment of 1 case and al 0 myco tatin
i interesting, although of doubtful value. In another report
the u e of amphotericin B i ugge ted."

UMMARY

A ca e of gastric mucormycosis in a Swazi man, as ociated
\ ith a necrotizing pneumonitis, is pre ented. Mucormycosi,
especially of the lung and brain, usually occur econdarily
to some other di ea e such a uncontrolled diabetes and
leukaemia. Ga tro-intestinal mucormyco is i les often
een and may occur primarily. The fermented foods and

beer of the Bantu may possibly be factors in gastro-inte tinal
fungu infection by the introduction of exces ive numbers
of spores.

\ e wish to thank Dr. H. J. Lurie for his helpful sugge tions
and the Armed Forces Institute of Pathology, Washington, for
the photomicrograph.
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DUPLICATION OF THE ALIME ITARY TRACT: REPORT OF A CASE

J. E. Roos-ScHoLTZ, M.B., CH.B., F.R.C.S.E., Pretoria

A 4-month-old White male child was admitted to the Pretoria
General Hospital with a history, given by the mother, of diarrhoea
and vomiting for a week before admission. The vomiting occurred
after each feed, it was not projectile in nature, and the vomited
material consisted only of ingested material. The stool was green
in colour, copious and watery, but was never blood-stained.
The child had been feverish and irritable but never definitely
suffering from cramp-like pains or abdominal distension.

The child was found to be weU fed though slightly anaemic
but with no jaundice or dehydration. The pulse rate was rapid
and the temperature lOO' gOF on admission. The abdomen was
not distended but a mass was palpable in the right iliac fossa
which was thought to be an ileocaecal intussllSception, being
sausage-shaped and lying longitudinally in the lower abdomen.
On rectal examination the mass could be palpated on the right
side and it was found to be mobile on bimanual manipulation.

X-ray examination with a barium enema was carried out and,
though the terminal part of the iJeum was not filled, the rest of
the colon filled easiJy and quickly and was normal in outline.
The caecum was seen to be displaced medially. Excretion and
retrograde pyelography showed Ihe kidneys to be normaUy situated,
thus excluding a tumour or anomaly of renal origin. The in
testinal gas shadows were seen to be displaced medially in the
right lower abdomen. The diagno i of.mesenteric cy t wa made,

and the attacks of diarrhoea and vomiting were thought to have
been caused by gastro-enteritis. _

The gastro-enteritis cleared up with regulation of the diet and
oral antibiotics, and the anaemia was corrected by blood trans
fusion.

At operation, under general anaesthetic through a right lower
abdominal paramedian incision, a cystic tumour measuring
about 2t x It x H· inches, and dumb-bell haped, wa een
lying 10ngitudinaIJy alongside and lateral to the caecum. The
appendix wa directed laterally and it tip was firmly adherent
to the anterior aspect of the lower pole of the cy t. A tail of omen
tum was adherent to the wai t, and from both the omentum and
the appendix blood ves els radiated over the cyst wall. A branch
of the right colic artery pas ed behind the ascending colon and
spread over the upper pole of the cy t (Fig. I). Removal of the
cyst was accompli hed by detaching the appendix from the caecum
and ligating and invaginating the tump; dividing the omentum
about It inches above it extremity, and ligating the branch of
the right colic artery to the cyst. The cy t wa ea i1y eparated
from the caecum. The abdomen wa clo ed in layer without
drainage of the peritoneal cavity. Convale cence was uneventful
and the child was alJowed home on the 7th post-operative day.

Anatomy and histology. The dumb-bell-shaped cy t consisted
of an upper relatively thick-walled part upplied by a branch




