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Fig. 12. Diagram showing possible origin of XX/XY mosaicism.

The absence of XY cells from the skin culture and their
presence in the blood is probably due to the XY line
simply dying out at some stage during the prolonged
culture time needed for ~kin preparations. Unfortunately
specimens of internal organs were not made available to
us for culture.

If this account of the origin of XX/XY mosaicism is
correct it would however be expected that the proportion

total lack of evidence of more than I red cell population.
In the case of De Grouchy et aP there was a mixture
in the haptoglobins, although not in any of the red cell
antigens, but in our patient no evidence of mixing of any
of the genetic markers could be found.

The simplest explanation apart from double fertiliza
tion must involve at least a double error during early cell
division, in which the Y chromosome gets lost and the X
chromosome must 'double up'. Assume that the patient
was conceived as a normal male XY zygote. At an early
division, perhaps the first one, an anaphase lag of the Y
chromosome16 gave rise to a clone of XO cells. Next a
mitotic non-dysjunction of X in the (first?) XO cell gave
rise to XX cells.u Thus one finds 2 stem lines of
different constitution (Fig. 12).

lAG OF Y

of XY cells would be at least equal to and probably
greater than the XX cells. Either the XY cells divided
less rapidly during growth or are more difficult to grow
in tissue culture.4

SUMMARY

A true hermaphrodite with bilateral ovotestes is presented.
His presumptive chromosomal constitution was a mosaic
of 46 XX/46 XY cells. No evidence of double fertiliza
tion could be found.

We wish to thank the Superintendent of the Somerset
Hospital for permission to publish this case; Dr. Mark Horwitz
for his constant encouragement and guidance; Drs. R. Hoffen
berg, M. Modlin, A. Rosenberg, Margaret Hoffman and Prof.
C. J. Uys for their invaluable assistance; Dr. M. J. W. Faed, of
the Western General Hospital, Edinburgh, for having done the
skin culture; Dr. G. Selzer for histological examination; Dr.
M. C. Botha and his staff and Dr. Ruth Sanger, of the Lister
Institute, for the blood grouping; and Dr. B. Robson, of the
Human Biochemical Genetic Research Unit (London), for the
testing of Rhm genetic markers.

The laparotomy was performed in the Department of
Surgery, Somerset Hospital, by Dr. L. Chanock.

This work was supported in part by grants from the.
Wellcome Trust and the S.A. Council for Scientific and Indus
trial Research to the Endocrine Research Group of the
University of Cape Town.
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Case Reporl ,
CANDIDA ALBICANS CYSTITIS CURED BY NYSTATIN BLADDER

INSTILLATIONS
B. M. KENNELLY, PH.D., M.R.e.p. (LOND. AND EDlN.), Medical Registrar, Somerset Hospital

Bladder infections with Candida albicans have been re
ported frequently in the medical literature, but their suc
cessful treatment has proved uncommon.l-ll A variety of
drugs have been used in previous cases but no report has
yet been noted of the use of nystatin locally in their
treatment. The purpose of this communication is to draw
attention to a case of cystitis caused by C. albicans in
which nystatin bladder washouts effected a rapid cure.

CASE REPORT
HislOry

M.D., 63-year-old Coloured female, admitted to Somerset
Hospital on 12 August 1964: The patient sustained a left-sided
hemiplegia from which she made a good recovery a year
before admission. Six weeks before her present illness she had
another left-sided cerebrovascular accident associated with
dysarthria, difficulty in swallowing and faecal and urinary
incontinence. A week before admission her condition deterio
rated owing to the onset of weakness involving the previously
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unaffected right side with mental confusion and stupor, which
eventually led to her admission. She had been a diabetic
under treatment with tolbutamide since 1963 and was known
to have had hypertension which did not require therapy.

Examil/acion

On admission she was an obese woman with a temperature
of 101·6°F. There was a small superficial abscess on her left
upper arm and an early pressure sore on her right heel. Her
heart rate was regular at 120/minute; all pulses were present
and equal and her blood pressure was 190/1 05 mm.Hg. There
was no evidence of cardiac failure and her heart was normal.
Chest and abdomen were also normal. She was conscious but
aphasic, with no evidence of neck stiffness. She had difficulty
with swallowing. She had a spastic left-sided hemiplegia and
a flaccid right-sided hemiplegia. Both plantar responses were
extensor. There was no sensory abnormality. Gynaecological
examination showed a reddened vulva and vagina with a
profuse yellow discharge. She also had an acute cervicitis with
an erosion; uterus and adncxae appeared normal.

II/vescigations. Routine urinalysis showed a heavy glycosuria
and an occasional pus cell in the urinary sediment. Haemo
globin was 14·5 G/loo ml., blood sedimentation rate 37 mm./
1st hour (Westergren); WBC 20,850 (polymorphs 77%, Iympho
cytes 20%, monocytes 2%, eosinophils I %); and the blood
smear was normal.

Lumbar pUl/clure. The cerebrospinal fluid was under normal
pressure with free dynamics and normal chemistry, except for
a glucose of 158 mg./loo m!. in keeping with her diabetic
state, and 7 Iymphocytes/cu.mm.; Gram stain was normal and
the culture sterile; blood and CSF Wassermann and Berger
reactions were normal. X-ray examination of skull was normal
and radiographs of the chest showed left ventricular cardio
megaly, which was confirmed on electrocardiogram. A pus
swab from the small abscess which ruptured on her left arm
gave a scant growth of Staph. m/reus sensitive to all antibiotics
tested. A vaginal swab grew similar Scaph. aI/reus in heavy
growth. A catheter specimen of urine was sterile on culture.
Her serum electrolytes were as follows: sodium 150 mEq./I.,
chloride 109 mEq./I., potassium 4·4 mEq./I., and bicarbonate
24·1 mEq./I.; blood urea was 70 mg./loo ml.

Course al/d Management

In view of her dysphagia, a nasogastric tube was passed and
she was tube-fed with a liquid diet. With adequate hydration
her elevated blood urea fell to 18 mg./ 100 ml. within a few
days. Because her urinary incontinence provided a consider
able nursing problem and enhanced the ever-present risk of
further pressure sores developing, an indwelling Foley's blad
der catheter was passed. Her riiabetes was stabilized on 40 units
lente insulin daily and a low-calorie liquid diet. While in
hospital her diastolic blood liIessure ranged between 100 - 110
mm.Hg and no therapy was given in the circumstances.
Physiotherapy was given daily with prevention of contractures
but without return of any useful muscle function. Her mental
state remained unchanged throughout her stay in hospital.

Because of the Scaph. mcreus cultured from her abscess and
vagina, treatment was commenced with 250 mg. of ampicillin
6-hourly for I1 days plus P.S.S. pessaries for 20 days for the
vaginal discharge. On this treatment her pyrexia settled within
a week, the vaginal discharge cleared, and her abscess healed.
Twelve days after admission a catheter urine specimen was
cultured as a precaution in the early detection of urinary
infection in a diabetic patient with an indwelling catheter. A
heavy growth of Klebsiella aerogenes was obtained sensitive
to nitrofurantoin which was therefore commenced in doses of
100 mg. every 6 hours.

Five days later she again became pyrexial and a further 3
catheter specimens of urine all showed numerous pus cells,
masses of yeasts on staining, and a heavy growth of C. albi
cans. A vaginal swab at this time gave a heavy growth of
coliforms but no candida.

An intravenous pyelogram performed the day before com
mencing nystatin was completely normal. Nitrofurantoin was
continued and nystatin bladder instillations were instituted.
200,000 units of nystatin suspension were dissolved in sterile
water to a volume of 30 mI. and were introduced 6-hourly via
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the indwelling catheter. The catheter was clamped for I hour
after each instillation to allow retention of the nystatin suspen
sion.

Within 2 days of commencing nystatin therapy a urine
specimen obtained by catheter showed only scanty candida on
staining and there was no growth on culture. On the third day
no candida were seen or cultured. Thereafter urine specimens
were checked on alternate days without evidence of fungal
infection being found. Nystatin therapy was continued for 16
days on the empirical basis that therapy be stopped after 3
consecutive urine specimen results received failed to show
candida infection.

The patient's further course in hospital was complicated by
the development of a staphylococcal infection of a pressure
sore on the scalp which required incision and drainage and
courses of penicillin, streptomycin and novobiocin. The use
of these antibiotics and the continued presence of the bladder
catheter did not lead to reinfection with candida although
subsequent urine cultures grew several other organisms includ
ing enterococci, coliforms, paracolon and K. aerogenes. She
was eventually transferred to another hospital which cares for
the chronically sick.

DISCUSSION

Diagnosis
C. albicans has been isolated from the faeces, skin,

mouth and vagina in a varying proportion of apparently
healthy individuals ;12-14 Skiriner15 reported its presence as
a commensal in 10 - 20% of the population and it has
been cultured from the lungs in 15% of routine autopsies.J6

Infection of the vagina by candida with or without symp
toms is extremely common)7 With such an ubiquitous
organism, when, therefore, does the presence of C. albicans
in urine cultures signify whether it is in fact a pathogen?
Where fungi are isolated in pure culture from the urine, as
happened in the patient described on 3 consecutive speci
mens, the diagnosis presents no problem. However, as
pointed out by Guze and Haley,i where there is mixed or
secondary infection, frequent quantitative urine cultures
become necessary to establish the diagnosis. Clinically, no
help is forthcoming, for the symptoms and signs of fungal
and bacterial infections of the kidney and bladder are
indistinguishable, and since they often occur together the
onus for diagnosis rests on the bacteriologist. Apart from
cases such as the patient described, where. candida is
cultured in pure, heavy growth, Guze and Haley7 suggest
that fungus counts of more than 1,000 organisms/m!. of
urine can be regarded as significant.

Frequency. Some idea of the frequency of candida
infection of the urinary tract, can be gained from the ever
increasing number of cases described in the medical litera
ture. Goldman et al: microscopically examined centrifuged
urinary sediments in an estimated 200 cases of cystitis
over a I-year period and found only 1 positive specimen
in which 5.000 colonies per ml. urine were grown on
subsequent culture. Guze and Haley7 examined 1,500
un selected urine specimens submitted for bacteriology in
hospital. Fifteen of these showed significant fungal infec
tions of which 6 were candida.

Predisposing factors. Of interest are the factors which
predispose to fungal infections of the urinary tract. Fe
males are more commonly affected as they are by any
urinary tract pathogen; of the cases of fungal infection so
far reported in the literature, women have outnumbered
men by approximately 4: 1. In the 15 cases found on
routine urine culture by Guze and Haley,7 13 were women.
Sauer and Metzner3 assumed that the organisms invaded
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the bladder along the urethra from the vagina since the
vagina is such a common site of candida infection.
Gibberd and Williamsll made the same assumption in
their case of bladder infection but no mention was made
of vaginitis or vaginal cultures. In the patient described
in this paper a vaginal swab grew no candida, at the time
when the catheter specimen of urine showed a heavy
growth. In searching for undetected cases of candida
bladder infection, Goldman et al.9 acted on the assumption
that they would most readily be found in women with
candida vaginal infections with associated urological
symptoms. Urines from an unspecified number of such
patients were checked and all were found to be negative
for candida.

Diabetes mellitus undoubtedly favours candida infec
tions. Of the 15 patients described by Guze and Haley,7
9 were diabetic, as was the patient described above. John
sonl8 showed that the rate of growth of C. albicans rose
in proportion to the concentration of glucose present
where the level was above 150 mg.flOG ml.

It is widely believed that antibiotic therapy favours
fungal infection, but Winner and Hurley17 in a recent
authoritative work on C. albicans regard the question as
largely unresolved. If, then, antibiotics do encourage can
dida infections, yet another predisposing factor existed in
the patient described who had received antibiotics before
the development of her fungal infection. Other factors
said to predispose to candida invasion are steroid therapy,17
debilitating diseases,17 and instrumentation.5 Hypothyroid
ism, hypoparathyroidism, blood dyscrasias and Addison's
disease, which are known to encourage fungal overgrowth,
have not yet been particularly implicated in urinary tract
candidosis.17 Although instrumentation in the form of an
indwelling catheter was employed in the patient described,
there seems no special reason that fungal infection should
follow any more readily than bacterial infection, which is
known to be introduced frequently by this means.

Form of infection. Candida infection of the urinary
tract commonly takes the form of a cystitis only. The
upper urinary tract appears normal on intravenous pyelo
graphy and ureteral urine specimens are sterile. The first
case diagnosed during life was described by Rafin1 in
1920. Since then, numerous case reports have appeared in
the literature.2.11 The symptoms do not differ from those
of a bacterial cystitis with dysuria, frequency, urgency,
nocturia and sometimes haematuria.7 Cystoscopy may be
helpful in making a diagnosis in an otherwise unsuspected
case since the appearances are typical. There is a thrush
like membrane consisting of soft, pearly-white, slightly
elevated patches resembling deposits of coagulated milk,
which adhere firmly, so that the mucosa bleeds when they
are removed.2,3,9,1O Occasionally a fungus ball forms in the
bladder which may be mistaken for a neoplasm or calcu
lus.19 Similar aggregations may occur in the ureters or
pelvi-calyceal systems showing as filling defects on intra
venous pyelography8,2o,21 in those cases not confined to
the bladder.

Those with candida in the upper urinary tract comprise
another large group of cases of urinary tract candidosis,
which may be examples of isolated renal involve
ment7,8,20-26 from which secondary bloodstream dissemina-

tion may occur,27,28 or more commonly the kidney may
be one of many organs affected by candida septicae
mia.2o,2",27-35 The pattern of renal involvement following
intravenous injection of candida in experimental animals
has been well described by Hurley and Winner36 and
parallels most of the clinical presentations in man.

Results of treatment. Despite the abundance of litera
ture on the subject of urinary tract infection by candida
there has been a singular lack of success in treatment until
very recently.37 Moulder2 claimed a cure in a patient
treated with sulphathiazole, penicillin, silver nitrate and
gentian violet instillations, mapharsen and alkalinization
of the urine with benefit only after a 2 months' drug-free
period, making assessment of success in relation to therapy
difficult.24 In 1958, Gillam and Wadelton21 successfully
treated a case of renal candidosis with oral nystatin, pye
lotomy and irrigation of the renal pelvis with solution G
and 1 - 1,000 merthiolate for an unspecified time. Anti
biotics have been freely used, but sulphonamides or
broad-spectrum antibiotics have understandably frequently
caused a marked increase in the severity of the symptoms.

Gibberd and Williamsll in 1962, employing alkaliniza
tion of the urine, continuous bladder drainage and dequa
linium solution as a bladder washout, rapidly cured a case
of candida cystitis. A more difficult case of renal candido
sis described by Cowan et aUo in 1962 responded to
nephrostomy with irrigations of clorpactin WSC 90
solution through the nephrostomy tube and into the
bladder, but therapy had to be continued for 4 months and
clorpactin is known to be an irritative substance. They
also used oral nystatin concurrently but pointed out in
their discussion that it is not absorbed in sufficient
quantity from the gastro-intestinal tract to produce thera
peutic blood levels. In their paper they suggested the use
of amphotericin B, which was not available at the time of
treating their patient.

Perhaps the most convincing treatment of candida
cystitis was that of Goldm:m et al.,9 who cured 2 patients
quickly and without untoward side-effects using daily
bladder irrigations of a solution of amphotericin B plus
concurrent alkalinization of the urine. The latter manoeu
vre is a rational one, since alkalinization alone appears to
decrease the symptoms markedly and reduces the number
of fungi recoverable from the urine, while both recur on
cessation of alkali therapy.9 Benham38 has shown that
C. albicans grows most profusely at pH 5·1 - 6-4, which
provides a rational basis for artificially increasing the
urinary pH in treatment.

Because of the uniform success of local application of
nystatin in the treatment of oral thrush, it seemed the
obvious choice in the treatment of the bladder infection
in the patient described, and it was astonishing in retro
spect to find that it had not been used in similar circum
stances before. Alkalinization of the urine was not em
ployed, but it appears to be a rational adjunct to therapy.
The dose of nystatin, the frequency of instillation and
the duration of therapy were chosen empirically. Since the
urine contained no candida on the third day after com
mencing therapy it seems likely that the 16-day course of
therapy might have been unnecessarily long and it is also
conceivable that a smaller dose could have been used.
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Unfortunately the patient was aphasic, and any possible
subjective irritative side·effects could not be assessed. A
thorough search of the literature has failed to produce any
previously reported case of candida cystitis treated with
nystatin instillations and it would seem that this offers an
effective and simple means of therapy.

SUMMARY

The first documented case of bladder infection with C. albicans
cured by instillations of nystatin solution is described.

The literature of candida urinary tract infections and their
treatment is discussed.

I wish to thank Dr. R. Nurok, Medical Superintendent of
Somerset Hospital, for permission to publish this case. This
patient's case was presented at a clinical evening of the
Bickersteth Medical Society at Somerset Hospital on Tuesday
20 October 1964.

REFERENCES

I. Rafin. M. «920): quoted by Moulder, M. K. «946): Op. cir.'
2. Moulder. M. K. (1946): J. Urol. (Baltimore), 56, 420.
3. Sauer, H. R. and Metzner, W. R. T. «948): Ibid., 59, 38.
4. Snyder, O. C. (1948): Urol. Cutan. Rev., 52, 80.
5. Cozza, F. «950): J. 1nl. Coil. Surg .. 14. 741.
6. Annamunthodo, H. and Pinkerton, J. H. (1957): Obstet. and Gynec.,

10, 428.
7. Guze, L. B. and Haley, L. D. «958): Yale J. BioI. Med., 30, 292.
8. Raphael, S. S. and Badgery, A. R. «958): Canad. Med. Assoc. J.,

79, 480.
9. Goldman. H. J., Littman, M. L., Oppenheimer, G. D. and Glickman,

S. I. (1960): J. Amer. Med. Assoc., 174, 359.

Case Report

10. Cowan, D. E., Dillon, J. R. jnr., Talbot, B. S. and Bridge, R. A. C.
(1962): J. Urol. (Baltimore), 88, 594.

11. Gibberd, F. B. and Williams, E. R. (1962): Brit. Med. J., I, 300.
12. Anderson, H. W. (1917): J. InJect. Dis., 21, 341.
13. Benham, R. W. and Hopkins, A. M. (1933): Arch. Derm. Syph

(Berl.), 28, 532.
14. Blank, H. (1957): Monographs on Therapy (Squibb Institute for

Medical Research), 2, I.
15. Skinner, C. E. (1947): Bact. Rev., 11, 227.
16. Haley, L. D. and McCabe, A. (1950): Amer. J. Clin. Path., 20. 35.
17. Winner, H. I. and Hurley, R. «964): Candida AlbicaflS. london:

Churchill.
18. Johnson, S. A. M. «954): Arch. Derm. Syph. (Chic.), 70, 49.
19. Chisholm, E. R. and Hutch, J. A. «961): J. Urol. (Baltimore). 86,

559.
20. Davis, J. 8., Whitaker, J. D., Ding, L. K. and Kiefer, J. H. (1956):

I bid., 75, 930.
21. Gillam, J. F. E. and Wadelton, D. H. «958): Brit. Med. J .. 1. 985.
22. Lundquist, C. W. (1931): Brit. J. Urol., 3, I.
23. Taylor, H. and Rundle, J. A. «952): Lancet, I, 1236.
24. Albers, D. D. «953): J. Urol. (Baltimore), 69, 32.
25. Vergez, J. and Simon, R. (1953): Mem. Acad. Chir., 79, 422.
26. Gerl6czy, F .. Schmidt, K. and Scholz, M. «956): Ann. paediat.

(Basel), 187, 119.
27. Gresham, G. A. and Burns, M. (1960): Progress in rhe Biological

Sciences in Relation 10 Dermatology. Cambridge: Cambridge Univer
sity Press.

28. Lehner, T. «964): Lancet, 1, 1414.
29. Wessler, S. and Browne, H. R. «945): Ann. Intern. Med., 22, 886.
30. Duhig, J. V. and Mead, M. «951): Med J. Aust., I, 179.
31. Gausewitz, P. L., Jones, F. S. and Worley, G. jnr. (1951): Amer. J.

C1in. Path., 21, 41.
32. French, G. and Shenoi. V. «954): Canad. Med. Assoc. J .. 71. 238.
33. Schaberg. A., Hildes, J. A. and Wilt, J. C. «955): Arch. Intern.

Med., 95, 112.
34. Richet, G., Drouhet, E., Ducrot, H. and Jungers, P. «959): Bull.

Soc. med. Hop. Paris, 75, 780.
35. Louria, D. B., Stiff, D. P. and Bennett, B. «962): Medicine (Balti.

more), 41, 307.
36. Hurley, R. and Winner, H. I. «963): J. Path. Bact., 86, 75.
37. Waksman, S. A. «955): Therapy of Fungus Diseases. Boston: liltle.

Brown & Co.
38. Benham, R. W. (1957): J. Chron. Dis., 5, 460.

A CASE OF DISSEMINATED TYPHOID OSTEITIS
A. GROLL,* M.B., CH,B., M.R.C.P., Senior Registrar, Department of Medicine, University 0/ Cape Town and GroOle
Schuur Hospital, Observatory, AND J, SMITH, M.B., CH.B., M.MED, (RAD.n., CAPE TOWN), Consultant Radiologist,

New Somerset Hospital, Green Point

Bone lesions have always been an uncommon complication
of typhoid fever. Since 1926 only 6 cases of osteomyelitis
due to Salmonella typhi have been reported in the litera
ture.' Murphy in 1916 had estimated the incidence of this
complication as 0·82% of all cases recorded at that time.'
Although disseminated bone lesions were not infrequent in
the early part of the century, the usual presentation was
that of involvement of 1 or 2 bones only.

We have been unable to find a case report of dissemi
nated typhoid bone involvement in the recent English
literature. The purpose of this paper is to report a further
case of disseminated osteomyelitis due to S. typhi and to
stress the protean manifestations of the disease.

CASE REPORT

Symptoms and Signs
A Coloured female aged 33 years was admitted to the

Somerset Hospital on 28 January 1963 with a history of
pyrexia, limb pains, alopecia and weight loss.

Her past history showed that in July 1958 she had com
plained of a lump situated in the left posterior axillary line in
the region of the 6th and 7th ribs. The lump had been present
for about a year and she attended hospital because the
swelling had gradually increased in size and had become
painful. At no time was there any constitutional upset. The
swelling was fluctuant and slightly tender and examination by
X-ray showed punched out translucencies in the medulla of

*Registrar, Somerset Hospital, 1963.

the 6th and 7th ribs, The cortices of the ribs were not expanded
and there was no periosteal or pleural involvement (Fig. J).

TreacmellT. The mass was incised and drained. S. /yphi was
cultured from the pus and the patient was transferred to the
Infectious Diseases Hospital. A further pus swab taken there
again grew S. typhi. At this stage repeated Widal agglutination
tests including the Vi-agglutinin titre, blood and stool cultures
were negative. Chloramphenicol administration was started
and the pyrexia settled within 48 hours. After a 3-week course
of chloramphenicol the patient was completely well and dis·
charged from hospital. The wound had healed and serial
radiography during the following month showed no change in
the rib lesions.

Re-admission. She had remained perfectly well from August
1958 until the middle of 1962 when she experienced severe
muscle pain particularly marked in the left thigh and right
upper ann. She also had generalized periarticular pains: the
left knee, the right elbow and shoulders being mostly affected.
This was accompanied by a systemic disturbance characterized
by low grade pyrexia, lethargy, and a loss of 36 lb. in weight
and a progressive alopecia. These symptoms persisted for 6
months, during which time she received no antibiotic therapy.
She was admitted in January 1963. Repeated questioning failed
to elicit a history of typhoid fever in the past.

all examinacioll the patient was moderately anaemic and
the hair above her forehead was sparse. The temperature was
101°F, pulse lOO/minute and BP 130/90 mm.Hg. A soft.
smooth, non-tender hepatomegaly of 2 fingerbreadths was
present and the tip of the spleen was palpable. At the apex
of the heart a grade 2 systolic murmur was audible. The other
systems were normal. The haemoglobin was 9·5 G /100 ml..
PCV 32%, MCRC 30% and the smear showed a nonnochro·
mic, normocytic picture; the reticulocyte count was 0·9% and




