Acta Pediatr Méx 2002;23(2):68-72

Articulo original

Renal fungal balls in children. A study of nine cases
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Resumen

Antecedentes: La presencia de las bolas fungicas renales causa-
das por Candida se ha informado con poca frecuencia. El diag-
nodstico se basa en la evidencia ultrasonografica de las lesiones y
en el cultivo de orina positivo. El manejo mas comun es el quirdrgi-
co; sin embargo, algunos autores han sefalado el uso de
antimicoticos con diferentes resultados.

Métodos: Se revisan los casos de nueve niflos con diagnostico
de sepsis por Candida y bolas fungicas renales.

Resultados: De los nueve pacientes, cuatro eran recién nacidos,
dos lactantes menores, dos mayores y un adolescente. En seis
de los casos existio el antecedente de cirugia previa a la sepsis y a
las bolas fungicas renales. En todos los casos, las muestras de
orina resultaron positivas en el examen directo para el seudomicelio
de Candida. El cultivo de orina fue positivo en siete casos y
negativo en dos (< 10,000 UFC/ mL). El ultrasonido mostré la
presencia de bolas fungicas en los nueve casos, con un aumento
de la ecogenicidad renal en seis, dilatacion caliceal en tres y
alteracion de la relacién corticomedular en dos. Los pacientes se
trataron con anfotericina B o con fluconazol, hasta la desapari-
cién de las lesiones. Ninguno de los pacientes requirié tratamiento
quirdrgico renal.

Conclusiones: El diagndstico de bolas fungicas renales se puede
realizar mediante ultrasonido y urocultivo. Se debe descartar la
presencia concomitante de candidiasis renal en los pacientes que
cursen con sepsis por Candida. Como parle del abordaje diag-
nostico se debe realizar la busqueda de seudomicelio en la orina.
La respuesta al tratamiento antimicético en pacientes con bolas
fungicas es satisfactoria si se administra en etapas tempranas de
la enfermedad.

Palabras clave: Bolas fungicas renales, candidiasis, cultivo de
orina, ultrasonido, tratamiento antimicético.
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Abstract

Background: The presence of renal fungal balls caused by
Candida is a seldom-reported pathology. The diagnosis is based
on the ultrasonographic evidence of the lesions and on a positive
urine culture. The most common management is surgical;
however, some authors have resorted to the use of antimycotics
with different results.

Methods: Nine children with hospital acquired confirmed Candida
sepsis and renal fungal balls were studied.

Results: Four of the nine patients were newborn, two were
young infants, two were older infants and one, adolescent. A
surgical procedure was performed on six of the patients before
the development of sepsis and renal fungal balls. Urine
specimens were positive for pseudomycelia and Candida yeast
in every case; a urine culture was positive in seven cases and
negative in two. Ultrasound studies demonstrated the renal fungal
balls in every patient; there was increased renal echodensity in
six; caliceal dilatation in three and an altered cortico-medular
relation in two. The patients were treated with amphotericin B or
with fluconazol. The outcome was successful and the fungal
balls disappeared. None of the patients required a renal surgical
procedure.

Conciusions: The diagnosis of renal fungal balls must be based
on ultrasound studies and urine cultures. We propose that the
presence of renal fungal balls in patients with Candida sepsis shouid
be discarded and that parl of the diagnostic approach should include
the search of pseudomycelia in the urine. The response of an
antimycotic treatment in patients with fungal balls is satisfactory if
given in the early stages of the disease.

Key words: Renal fungal balls, candidiasis, urine culture,
ultrasonographic studies, antimycotic treatment.

Introduction
Renal candidiasis is the result of the hematogenous
dissemination of the fungus in the kidneys during an
episode of candidemia or else of an ascendant urinary
infection.!

Renal involvement following sepsis by Candida occurrs
in as many as 85% of the cases. Nevertheless, the infection
may be limited to the kidneys.”
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In six of the cases with Candida sepsis there was a history
of asurgical procedure a few days prior to the development
of mycotic sepsis and renal fungal balls.

Direct examination of the urine of the nine patients
revealed the presence of Candida sp. yeasts and pseudo-
mycelia with a predominance of the latter (Fig 1).

Urine culture in terms of the number of UFC/mlL was
positive in seven cases and negative in two. The ultrasound
study revealed the presence of renal fungal balls in every
case; inaddition, six cases exhibited increased echogenicity
of the renal parenchyma bilaterally; caliceal dilatation in
three, and an altered cortico-medullar relation in two

Five patients were treated with amphotericin B at the
dose of 1 mg/kg/day, a total cumulative dose (TCD) between
26 and 35 mg/kg and a mean TCD of 30.3 mg/kg. Four patients
were given fluconazol: 6 to 10 mg/kg/day over a period of 33
to 37 days and a mean of 34 days. No patient required renal
surgery.

Direct examination of centrifuged urine in search of
pseudomycelia was negative eight days after the initiation
of antimycotic treatment in six patients; 10 days in two ca-
ses and 12 days in one case.

Renal fungal balls disappeared gradually in every patient
with a slow elimination of detritus as seen in ultrasound
studies (Figure 2).

Discussion

The presence of candiduria in a patient may be the result of:
a) colonization of the genitourinary tract; b) a primary
candidiasis cystitis; ¢) pyelonephritis; ) the presence of
fungal balls; ¢) mycotic abscesses. Unfortunately, there is
no reliable and simple way to differentiate among these
possibilities.!:!!

In view of these circumstances, the diagnosis of Candida
infection of the urinary tract has been approached with
different criteria. One of the most valuable is the count of
Candida colonies forming units in urine cultures to ascertain
thata fungal urinary infection is present. A positive diagno-
sis of a mycotic urinary infection in urine specimens obtained
froma collecting container is a count >10,000 UFC/mL.

In the case of bacterial urinary infection, a count of
>100,000 UFC/mL is also diagnostic. However, the range of
UFC varies from 10*to 10° per mililiter; these figures in the
study of Kass does not indicate the presence or absence of
urinary infection. In other words, the figures within this
range cannot assert nor deny the presence of a bacterial
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urinary infection.'? The same situation may exist in cases of
Candida urinary infection. Yet, there are no studies indicating
the range of unpredictability in cases of renal candidiasis.
Within this range, unpredictability may occur in an
undetermined number of patients with Candida urinary
infections.

[t should be kept in mind that the criterion for a positive
diagnosis of Candida infection, i.e., the presence of >10,000
UFC/mL colonies is merely an extrapolation of the standard
applied for bacteria.’

The lack of these studies is due primarily to the fact that
this entity is seldom diagnosed; consequently, it is very
difficult to undertake prospective studies in order to clarify
the problem. In most of the reports on Candida urinary
infection the diagnostic approach is based on the
identification of blastoconidia (yeasts) and on th¢ number
of UFC/mL in Candida cultures. However, a specific search
on the diagnostic significance of the presence of Candida
pseudomycelia in the urine has not been done. The presence
of pseudomycelia in urine tangles has been reported as
extremely rare; when present, it is indicative of an upper
urinary tract infection."

We believe that the specific search for pseudomycelia in
urine is very important, based on the fact that the
pseudomycelia stage originating from the yeast-like stage
is the way fungi avoid phagocytosis. This facilitates tissue
fungal invasion. Yeasts are the saprophitic forms;
pseudomycelia are the pathogen or parasitic form predomi-
nant in the tissues.'*'¢

In our nine cases, we detected abundant yeasts and
pseudomycelia elimination in centrifuged urine specimens.
On the other hand, in two of the cases the count of Candida
colony forming units per mililiter could have been considered
as “negative” (<10,000 UFC/mL); however, the presence of
abundant pseudomycelia was suggestive of an invasive
process. Ultrasound studies had not been performed, these
two cases would have been regarded as instances of urinary
colonization and their treatment for Candida sepsis would
have been limited to between 14 and 21 days at the most;
the renal problem would not have been resolved and the
prognosis endangered.

“Low” counts of UFC/mL may be due to partial
obstruction caused by pseudomycelia tangles in the
collecting system such as occurs in cases of bacterial urinary
infections with obstructive uropathy in which low counts
of UFC/mL have been reported.
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Therefore, it is important to provide adequate training to
laboratory technicians for insuring an accurate intentional
search of pseudomycelia in urine specimens; a simple report
of the presence of yeasts is unsatisfactory since there may
be cases where pseudomycelia are present and their
importance is underestimated.

Yet, there is no consensus on the treatment of this
condition. Several authors advocate a parenteral treatment
and the use of irrigation with amphotericin B; they stress
the need for surgical removal of pelvi-caliceal mycelia. On
the other hand, there are reports of medical treatment with
fluconazol, some successful, some followed by relapse and
some unsuccessful.” In our patients, the use of fluconazol
at the dose of 6 to 10 mg/kg/day or amphotericin B at the
dose of 1 mg/kg/day was successful. It is of interest that
our patients were diagnosed at an early stage; none of them
suffered either severe obstruction or anuria, a fact that had
a direct favorable influence on the good response to the
antimycotic treatment and prevented complications
requiring surgical management.

The duration of antimycotic treatment has not been
established. We propose that it should be given until direct
centrifuged urine specimen and urine cultures are negative
for the presence of the fungus. Likewise, the diagnostic
parameter of the presence of fungal balls in ultrasound
studies should be used following antimycotic treatment
when these fungal balls disappear.

A history of an abdominal surgical procedure was an
added risk factor in six of our nine patients for the
development of Candida sepsis as has been reported by
some authors.'® Our report is the first in which several cases
in whom a prior history of abdominal surgery was also a risk
factor for the development of renal fungal balls.

We suggest that the diagnostic approach of every patient
with Candida sepsis should include the search of other
mycotic infection foci, since these require a longer
antimycotic treatment. Indeed, the conventional treatment
of 14 to 21 days for uncomplicated Candida sepsis are
insufficient for a successful outcome in cases with such
complications as osteomyelitis, arthritis, central nervous
system candidiasis or renal candidiasis.
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Finally, we suggest that the diagnostic approach for re-
nal Candida infectious foci should include the search of
pseudomyecelia in serial centrifuged urine specimens in
addition to the count of colonies in urine cultures and renal
ultrasound. '
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Table 1. Cases of Candida sepsis with renal fungal balls

Case Age Sex Reason of Isolation in  Pseudomycelium Urine Detection Initial Treatment Final renal
hospitalization blood in urine culture of antigen renal prescribed. ultrasound
culture ultrasound Duration
1 27d M Neonatal sepsis C. + + + Bilateral Amphotericin Disappearance
parasilopsis fungal balls B 1 of the fungal balls
mg/kg/day
TCD30
ma/kg
2 24m F  Gastrostomy C. albicans + - + Bilateral Fluconazol 6 Disappearance of the
fungal mg/kg/day 34 fungal balls, persistence
balils, days of the dilatation of the
bilaterat collectors system with
pyelocalectasia, dilated left ureteral tract
altered cortico-
medullar relation,
dilated feft
ureteral tract
3 26d m Esophageal C. albicans + + + Bilateral fungal ~ Amphotericin Disappearance of the
plasty balls and B 1 mg/kg/day fungal balls, recovery
generalized TCD 30 mg/kg of normal echogenicity,
increased morphological normal
echogenicity of kidneys
both kidneys
with some
prominent
pyramids
4 20d M  Gastroschisis. C. albicans + + + Bilateral fungal  Amphotericine Disappearance of the
Abdominal wall balls and B 1 mg/kg/day funga!l balls in both
closure increased TCD 30 mg/kg kidneys with recovery
echogenicity of normal echogenicity
of both kidneys
5 16m F  Bronchopneu- C. albicans + + + Bilateral fungal Amphotericine B Disappearance of the
monia balls and 1 mg/kg/day TCD fungal balls in both
generalized 26 mg/kg kidneys and recovery
increased of normal echogenicity
echogenicity
of both kidneys
6 2m F  Sepsis. Down’s C. tropicalis + - + Bilateral fungal  Amphotericine B

syndrome

balls in the
pelvices and
bilateral
increased
echogenicity

1 mg/kg/day TCD
35 mg/kg

Disappearance of the
fungal balls, recovery
of normal echogenicity

SVIvVIdd 4d 94
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17 d

14y

Vesical
extrophy.
Vesicostomy,
colostomy

Intestinal
occlusion and
intestinal
resection

Exploratory
laparotomy.
Neuroectodermic
tumor

C. albicans +

C. albicans +

C. albicans +

Bilateral fungal
balls and
bilateral
difatation of
caliceal groups

Bilateral fungal
balls and
hyperechoic
parenchyma

Bilateral fungal
balls and
increased
echographic
pattern with
ectasia of
collector groups
in both kidneys

Fluconazol.
19 mg/kg/day
37 days

Fluconazol.
10 mg/kg/day
33 days

Fluconazol.
10 mg/kg/day
32 days

Disappearance of the
fungal balls in both
kidneys with
persistence of dilatation
of caliceal groups

Disappearance of the
fungal balls, recovery
of echogenicity

Disappearance of the
fungal balis, normal
shape and position of
the kidneys

SVIVIYA d4d 94



