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already mentioned, viz. one with the clot in the anterior
fo a, and another with a recurrent extradural haemorrhage
-the only one, by the way, een in thi erie.
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dill onian pernlCIOU anaemia is, by definition, a megalo­
blastic anaemia characterized by achylia ga trica with an
associated failure to ecrete intrinsic factor, resulting in
deficiency of itamin B12. To prove that a patient is suffering
from perniciou anaemia, the following criteria should be
establi hed: (I) Pre ence of a megalobla tic anaemia,
(2) deficiency of erum vitamin B 12, (3) presence of achylia
gastrica, and (4) lack of intrin ic factor.

Intrin ic-factor defect can be demonstrated by noting
the ab ence of a reticulocyte re ponse in a proven case of
pernicious anaemia in relap e, when a do e of vitamin BI2
i administered orally together with a preparation of gastric
juice from the patient under investigation. This rather
cumber ome te t has been implified by the u e of vitamin
BJ 2 labelled with radio-active cobalt in the form of 6OCO or
5 Co. The ab orption of an oral do e of thi labelled vitamin
B 12, and the correction of defective ab orption by the
addition of intrin ic factor, can be determined by measuring
the amount excreted in the tool (Heinle et al., 1952; Bradley
et al., 1954), or in the urine (Schilling, 1953). The latter
te t i not 0 true a reflection of absorption as the other
methods, but it ha the advantage of ease of performance,
especially under condition where collection of tool 0 er a
period of e eral day i difficult.

Addi onian pemiciou anaemia ha long been held not to
occur or at lea t to be very rare in the Bantu. Gelfand
(194 ) remark that he ha never een an African uffering
from either perniciou anaemia or ubacute combined
degeneration of the cord. Foy et al. (1951) tate that no
genuine ca e of pemiciou anaemia has been recorded in an
African. Megalobla tic anaemia in a Gwana male wa
de cribed by Trowell (1951) as pernicious anaemia but there
i no Tecord of gastric biop y or vitamin B 12 ab orption
studies. In 1956, Woods and Rymer described megalobla tic

anaemia in a Bantu associated with subacute combined dege­
neration of the cord, and in whom gastric biopsy showed
atrophy of the gastric mucosa. Although vitamin-Bl2
ab orption studies were not done in the last-mentioned case,
it i acceptable as Addisonian pernicious anaemia, and as
such i the fir t recorded example of the disease in this ethnic
group.

The diagnosis of a further 10 cases is presented in this
paper. In 9 the diagnosis was established by studies of the
absorption of radio-active vitamin B 12 and one patient
with megaloblastic anaemia who died showed changes in the
gastric mucosa consistent with the diagnosis.

Methods
The haematological methods were those described by

Dacie (1956). Serum vitamin BI2 samples were assayed by
Dr. D. L. Mollin (postgraduate Medical School, London)
by the method of Ross (1952) using Euglena gracilis as a
test organism. Absorption of radio-active vitamin BI2
(60CoB 12) was estimated by a modification of Schilling's
test. After an overnight fast the patient was given an oral
dose of 0·6 microgram of vitamin BI2 (with an activity of
0·15 microcuries of 6Oeo). The bladder was emptied and the
urine discarded. Simultaneously with the administration
of the dose, O· 25 mg. of carbachol was administered by sub­
cutaneous injection. The rea on for this injection is that in
some normal individuals intrinsic factor secretion may be
inhibited at the time of the test, but this inhibition is over­
come by the carbachol. Two hour after the oral dose of
GOC;:oB 12, 1,000 micrograms of non-radio-active vitamin BI2
was admini tered intramu cularly and all urine was collected
for a period of 24 hour. The radio-activity in the urine was
determined by measuring the activity in a 1 litre aliquot
(or in the total volume if less than one litre had been passed),
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in a conical fia k placed on top of an enclo ed olid odium­
iodide cry tal (I X 1 inch), of a TracerIab P20 intillation
detector.

The percentage of the original do e excreted in the urine
was calculated.

Seven day later the te t wa repeated with the ame oral
do e of 6OCoBI2, together with a potent concentrate of
intrinsic factor.

RESULT

ine cases were een during the period January 1955 to
June 1957, with anaemia and a cla ical megalobla tic bone
marrow; the relevant haematological features are shown in
Table 1. All ca es bad hi tamine-fast achlorbydl·ia and

Serum El2 (Table 11). Thi ~ as estimated in ca e 1-6,
during relap e. The re ult are uniformly very 10\ , \ ith le
than 50 JlItg. per m!. in all (normal minimal content i lOO fLfLg.
per ml.).

chilling Tests (Table 1I). In ca es 1-6, no urinary e cretion
of 6OCoBI2 could be detected after the oral do e· when the
6OCoBI2 wa admini tered together \ ith the intrinsic factor
con entrate the urinary excretion wa increased to between
7·0 and 19·9% of admini tered do e. In ca 7-9 there wa
ome urinary excretion (0· % 2·9 % and 3·7 % re pectively)

after oral 60 oB12, but concomitant administration of
intrin ic factor increased thi to 10·3%,27·4% and 1 ·3%
respectively.

Case 5 pre ented with weaknes for 6 month and inability

T BLE T. AGE, SEX, AND HAEMATOLOGIC L FINDINGS BEFORE TREATMENT

Peripheral Blood MarrolV

Approx. Leuco- elllro-
Case Age Sex Haemo- RetiCll- Macro- Megalo- cyles phUs Macro- Platelets Classical Gianl

globin locytes cyrosis blasls (IIlOl/- (thol/- poly- (on megalo- myeloid
(g.%) (%) sands sands cyles films) blasts cells

(c.mm.) c.mm.)
I 55 F 6·8 I 2·0 0·6 + Scanty + +
2 50 F 3·0 2 3·5 1·4 ? + +
3 40 M *2·9 ? + + 7·2 ? + ? +

5·4 1 + 5·2 3·0 ? + +
4 40 F 6·1 2 + 3·0 1·3 Absent + +
5 65 F 4·5 1 + 3·5 0·7 + Scanty + +
6 30 M 5·0 3 + + 3·5 1·2 Absent + +
7 30 F 2·5 6 4·7 2·4 Scanty + +
8 45 M 5·3 4 + + 7·1 3·2 + Scanty + +
9 40 F 6·3 I + 2·6 0·5 ? -t ?

10 70 F 5·8 1 + 4·4 I· 3 Scanty + +
* First admission (1952).
t The marrow was examined after institution of liver therapy (1948).

TABLE lJ. SERUM VITAMJN-B12 LEVEL, SCHrLLING TEST,
AND RETICULOCYTE PEAK FOLLOWING ADMINISTRATIO OF

INTRAMUSCULAR VITAMIN-B12

macrocytic anaemia. Marrow examination performed after
the institution of liver therapy howed normoblastic erythro­
poeisis.

showed no abnormality with barium meals. Complete
haematological remission followed the administration of
intramuscular vitamin B12; the reticulocyte peaks are
shown in Table IT. One patient was first seen in 1948 with

to walk for I month before admi sion. Examination of the
nervous system showed absent vibration sen e up to the
pubis, and absent joint sense in the great toes, knees and
ankles. Pin-prick sensation was reasonably good. There
wa spasticity of the left leg, with extensor plantar reflex.
The knee jerks were absent and there was quadriceps wa ting,
and shuffling gait. The clinical diagnosi was subacute
combined degeneration of the cord.

Case ]0
This patient died shortly after admission, and is reported in

detail.
L.M., an elderly Bantu female, was admitted to hospital in

September 1956. The only hi tory available was that she had
been too weak to move about over the preceding 6 months. Ex­
amination showed a very pale, enile female. Her legs were weak
and there was bilateral absence of knee and ankle jerk. Blood
count showed haemoglobin 5·8 g. per 100 m!., leucocytes 4·4
thousand per c. mm. (with an absolute neutropenia and relative
lymphocytosis) and reticulocytes 1·5 %, and the smear showed
macrocytes, megaloblast, multiJobed neutrophil and scanty
platelets. The marrow showed numerous c1as ical megaloblast ,
and giant myeloid cells of bizarre morphology.

Blood urea was 104 mg. per 100 m1. The patient became drowsy,
failed to· re pond to a slow transfusion of 500 ml. of blood, and
died 3 days after admi sion.

Autopsy was carried out 48 hour after death, but an attempt
was made to prevent autoly is of the ga tric mucosa by pa ing
formalin into the stomach, via a stomach tube, shortly after death.

Significalll Autopsy Findings. The heart (weight 320 g.) wa
lightly enlarged, with the myocardium oft, pale and flabby.
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1
2
3
4
5
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7
8
9

Urinary
excretion
,oforal
60CO BI2

plus intrinsic
factor

0·0% 18·8%
0·0% 19·0%
0·0% 17·8%
0·0% 19·9%
0·0% 7·0%
0·0% 10·3%
0·8% 10·3%
2·9% 27·4%
3·7% 18·3%

* Treated initially by blood transfusion. The bone marrow
reverted to normal following administration of intramu c·ular
vitamin B12.

t Haematological remission following liver therapy.
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There was marked oedema and congestion of the lungs. The
tongue was mooth and pale, howing atrophy of the papilli
on the dorsum. The tomach howed marked arrophy of the
mucosa in the region of the fundu and cardia, the mu osa being
pale and mooth, and the wall of the tomach markedly thin.
The remainder of the tomach howed no obviou lesion. The
temum and vertebrae howed the presen e of red marrow through­

out the marrow cavity, and the femur throughout the haft.
The kidney howed feature uggestive of chronic pyelo­
nephriti .

Microscopic Examination. utoly i unfortunately ob ured
ome detail. The femoral marrow \ as hypercelluJar with active

erythropoesi . umerou megaloblasls were present and ome
of the myeloid cell appeared to be larger than normal. Section
of the lomach (Fig. I) howed marked atrophy of mucosal

Fig. 1.

glands with complete ab ence of oxyntic cells. There appeared
to be om in rea ed cellularity of the ub tantia propria, with
infiltration by Iymphocytes, bi tiocyte-s and an occasional pIa ma
cell. There wa generalized atrophy of the musculari. The
hi tologi al featur were tho e of well-marked ga tric atrophy.

tion of the tongue showed complete absence of illi with
atrophy of the epithelium. Th ub-epithelial layers howed
increa ed fibro i and were diffu ely infiltrated by Iymphocytes
and pIa ma cell and were moderately congested. The features
were those of atrophic glo iti. tion from the pinal cord
howed irregular destru tion of myelin, maximal in the po terior

column and to a le r e tent in the lateral column. The myelin
d tru lion was not accompanied by any ignificant glial r ponse.
The I ion were mo t con picuou in the thoracic region. The
featur were compatible with ubacute combined degeneration
of the cord. The kidneys howed the feature of benign nephro-

lero i .

The Autopsy Diagnosis was:
1. egaloblastic anaemia with ga tric atrophy and atrophy

of the tongue consi tent with pernicious anaemia.
2. ubacute combined degeneration of the pinal cord.

DlSCU 10

Studi on vitamin Bl2 have done much to clarify present-day
concepts of pernicious anaemia. The disease in relap e
how a low serum vitamin B12 and there is complete

haematological respon e to parenterally administered ita­
min B 12. With the Schilling test the urinary recovery of
6OCoB 12 after oral administration is less than 4 % of the
admini tered do e, this figure being increased to normal
level (greater than 5 %) if a potent intrinsic factor preparation
i admini tered with the 6OCoB12.

In the present eries, erum vitamin B12 was low in cases.
in which it wa estimated, and apart from the one fatal case,
and the patient treated with liver, response to intramuscular
vitamin Bl2 wa complete. The mean urinary recovery of
6OCoB 12 was 0·8 %; administration of intrinsic factor with
Bl2 re ulted in a urinary recovery ranging between 7·0%
and 27·4% (mean 16·5%).

egalobla tic anaemia is common in the Bantu, the major­
ity of cases being 'nutritional' in type and responding to ward
diet, folic acid, and possibly vitamin B12. Megaloblastic
anaemias clinically and haematologically indistinguishable
from pemiciou anaemia are seen from time to time in
middle-aged Bantu, a for example the case quoted by Adams
and Wilmot (1953). It was the purpo e of this study to clearly
eparate the true pernicious anaemias from the nutritional

group. The incidence of pernicious anaemia in the Bantu
as compared to the European remains a matter for conjecture_

ine ca es here reported all pre ented at the Baragwanath
(I,600 beds) or Coronation (600 beds) on-European
Ho pital , Johannesburg, during a 2-!- year period. Any
conclu ions as to the incidence of the disease in the Bantu
mu t of neces ity await further investigation with radio­
active vitamin Bl2 of adult megaloblastic anaemias both in
relapse and remi sion.

SUMMARY

Tine ca es of perniciou anaemia in the South African Bantu
were diagnosed by study of the absorption of radio-active
vitamin B 12. A further case of megaloblastic anaemia is
described, showing the hi tological changes in the gastric
mueo a consistent with the diagnosis of pernicious anaemia.

We wi h to thank the Director, South African Institute for
Medical Research, for facilities to perform this study; Dr. D. L.
Mollin for carrying out the serum-B 12 assays, and for bis advice
and encouragement in this work; Dr. Lester-Smith, of Glaxo
Laboratories, for generous upplies of radio-active vitamin B12;
Lederle Laboratories, ew York, and oristan Laboratories,
Pretoria, for upplies of intrin ic factor; Glaxo Laboratories,
'Ii. adeville, South Africa, for supplies of vitamin B12; the physi­
cians at Baragwanatb and Coronation Hospitals, Johannesburg,
for their cooperation and permi sion to tudy the cases under their
care; Dr . B. A. Bradlow and . S. F. Proctor for the autopsy
report; r. D. Hart for technical a istance; and Mr. ULrich
for the photograph.

ADDE DUM

ince thi paper wa ubmitted for publication, 2 more Bantu
patient at Baragwanath Hospital have been diagno ed as suffer-
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jng from pernicious anaemia by means of the Schilling test. A
further case of pernicious anaemia in an African has al 0 been
published-Adams, E. B. (1957): S. Mr. Med. J., 31, 633.
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KISTEUSE PNEUMATOSE VA

G. F. C. TROSK1E

DIE PERITO EUM

Deeltydse Senior Chirurg, Voortrekker-Hospitaal, Kroollstad

Hierdie interessante seldsaamheid word selde klinies a sulk
gediagnoseer, kom voor saam met ander patologie van die
dermkanaaI en is merendeels 'n verrassing wanneer die
chirurg die bulk oopmaak en die vreemde gesig, van letterlik
dulsende dunwandige kiste soos seepbelle, aanskou. Die
toestand is baie karig beskryf in standaard leerboeke oor
patologie en chirurgie.

Dejinisie. Pneumatose word gedefinieer as gas in enige
abnormale posisie in die liggaarn.1

Wanneer gas in kisteuse haarde saamgepak is in die wand
van die dermkanaaI, word dit ,pneumatosis cystoides intesti­
nalis' genoern. Die diffuse sprei van gas in die wand van die
dermkanaal word in teenstelling beskryf as ,ernfiseem' van
die derm.

Benaminge. Hierdie toestand is deur verskillende skrywer
as volg genoem: ,gas cysts 0/ the intestine', ,emphysema
intestinorum', ,cystic pneumatosis 0/ the bowel', ,gas cysts 0/
the mesentery', ,pneumatosis cystoides intestinorum hominis',
,pneumatosis intestinalis', ,pneumatosis peritonei'. Van al
die bogenoemde is daar me een wat beantwoord aan al die
eienskappe van die toestand rue, en die benaming ,kisteuse
pneumatose van die peritoneum' korn miskien naaste aan die
waarheid omdat die toestand kisteus van aard is, dit is 'n
toestand van pneumatose en dit is altyd in een of ander
verhouding tot die peritoneum, of dan te wel viseraal,
m~senteriaal of parietaal.

Geskiedenis. Die toestand is eerste beskrywe deur Bang2 in
1876. Tot 1940 kon slegs 172 gevalle gevind word;8 aIhoewel
daar sedertdien jaarliks 'n paar gevaIle beskryf word, is hulle
skaars genoeg om nog 'n geval se beskrywing te regverdig.

Etiologie

Daar is tot nog toe geen absolute ooreenstemming oor die
presiese oorsaak van die toestand rue. Daar is 4 teoriee, as
volg: (1) chemies, (2) infektief, ~3) neoplasties en (4) meganies.

1. Chemiese Teorie. Masson3 beweer dat die kjste ver­
rekte limfvate is en dat die gas oorspronkIik van die kyl kom
as gevolg van die reaksie van chemiese sure wat uit derm­
fermentasie ontstaan.

2. In/ektiewe Teorie. aesbund en BergIund4 glo dat 'n
Bacillus coli-agtige orgamsme die dermwand indring en
dan gasvormende eienskappe aanneem. Die meerderheid

van bakteriologiese ondersoeke het egter nie enige bakteriee
kon kweek nie, volgens Silver tone, 5 terwyl itch8 bewy
het dat suurstof ook deel van die inhoud van die kiste wt­
maak en dit dus onwaarskynlik is dat dit deur bakterie kan
afgeskei word.

3. eoplastiese Teorie. Bang2 en Finney7 glo dat dit 'n
definitiewe tipe turnor i waarvan die elle die eien kap het
om ga te vorm. Hierdie opvatting i egter nog nooit hi to­
patologies bewys nie. Die pontane her tel en verdwyning
van die gas in taIIe bewe: e gevaIle, dien ook om die teorie
te negeer.

4. Meganiese Teorie. Dit word mee algemeen aanvaar
dat, as gevolg van ob truksie van een of ander aard, tesame
met beskadiging van die lymvlies,9 gas deur die Iymvlies
forseer word deur die ruper-peristal e. Die ver preiding van
gas in die limfatiese telse! veroorsaak vert raging van limf­
dreinering.1o 'n ant tekingsproses ontstaan wat dan op y
beurt die doeltreffende absorbering van ga verhinder. Die
limfvate verrek en keur naderhand ll en 'n ophoping van ga
ontstaan wat dan die vorm van dunwandige ki te aanneem.

Patologie

Makroskopies. Dunwandige kiste gevul met gas onder
spanning en wat varieer vanaf 'n peldekop tot 'n duif-eier
kan gesien word in groepe saamgedrom.12 Dit korn rneesal
voor naby die terminale ileum of by die igrnoid kolon,13
taamlik dikwel is die omgewing van die maag en duodenum10

die meeste aangetas. Die ga kiste word ook aangetref in die
mesenterium, die cisterna chyli, die kylbuis, die me enteriese
limfkliere14 en in die geval wat hier beskrywe word, elfs
in die ligament van die lewer en anterior buikwand tot by die
nawel.

Die kiste i gewoonlik gelee in~die- ub erosa maar in
kinders is daar 'n neiging om in die ubrnucosa te le l4 en,
as gevo]g van induiking in die lumen van die derm, ob truk ie
te veroor aak.8 Dit gebeur dat ga in-die retro-peritoneale
lae op ypel en onder die diafragma te taan kom, vanwaar
dit nie, soo in die geval van 'n pneumoperitoneum, verdryf
kan word nie. lo In omrnige gevalle bars die kiste wel en
dan ontstaan 'n pontane pneumoperitoneum.

Daar is aItyd een of ander meegaande patologie e toestand
van die dermkanaal teenwoordig, 'n toe tand wat gepaard


