
J Clin Pathol 1980;33:694-696

Dipslide cultures in the investigation of suprapubic
urinary bladder aspirates of infants and children
ANJA Al KOSTIALA AND J PYLKKXNEN

From the Department of Bacteriology and Immunology, and the Children's Hospital, University of Helsinki,
Helsinki, Finland

SUMMARY Suprapubic aspirates (SPAs) of the urinary bladder obtained from 793 infants and
children with suspected urinary tract infection were grown on dipslides inoculated at the bedside as

well as being cultured aerobically and anaerobically. In general, the findings on dipslides were in
good agreement with those in the other culture media. The majority of the 403 dipslide-positive
samples contained 105 or more bacteria/ml; only in 2% was bacterial density less than 0I/ml. There
were five specimens with no growth on dipslides; however, an organism considered to be significant
for the patient was isolated in the other cultures. Thus dipslides proved to be adequate for the culture
of most SPAs, but samples from patients with urological problems should be studied by more

complete methods.

Significant bacteriuria is generally held to occur
when there are at least 105 bacteria/ml ofclean-voided
urine, and findings of 103/ml or less are considered
to be insignificant. However, any amount of bacteria,
excluding common skin contaminants, in a supra-
pubic aspirate (SPA) of the urinary bladder is
thought to be significant.' In certain cases, only
suprapubic aspiration of urine seems to offer a
correct diagnosis of urinary tract infection, especially
in infants and children, and complications are rare.2 4

Dipslide cultures have been found useful for the
diagnosis and follow-up of urinary tract infections
from clean-voided urine specimens.35-8 However,
low bacterial counts have not always been reliably
detected on dipslides, which of course, is insignificant
for clean-voided urine.6 Therefore, we decided to
investigate the occurrence of low bacterial counts
in SPAs of infants and children, and to compare
findings on dipslides and plates inoculated at the
bedside with those of aerobic and anaerobic cultures
from SPA samples taken to the laboratory in a trans-
port medium.

Material and methods

PATIENTS
In the first part of the study, 469 infants and children,
aged from 1 day to 15 years, were studied in the
Children's Hospital for suspected urinary tract
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infection by suprapubic aspiration of the bladder.
The second part included 324 consecutive SPAs
obtained with the same indication.

SUPRAPUBIC ASPIRATION
Whenever possible, the percutaneous suprapubic
aspiration of the urinary bladder was performed
when at least 2 hours had elapsed from previous
urination. The technique of Saccharow and Pryles9
was used. No complication other than occasional
microscopic haematuria was seen.

TRANSPORTATION AND CULTURE OF URINE
In the first part of the study, the SPA was seeded at
the bedside on to two different media using the
aspiration syringe equipped with a fresh needle. A
dipslide coated on one side with CLED medium
and on the other with MacConkey agar (UricultU,
Orion Diagnostica, Helsinki, Finland) as well as a
blood agar plate (Orion Diagnostica) were used.
In the second part of the study, a chocolate agar
plate (Orion Diagnostica) was substituted for blood
agar, and a part of the SPA was also placed under
the agar of a transport tube (TranspocultR, Orion
Diagnostica). The dipslide and blood agar were
incubated in air and the chocolate agar in C02 for
18 hours at 370C. Aliquots of approximately 0-1 ml
urine from the transport tube were seeded onto blood
agar, chocolate agar, and CLED medium (Oxoid,
Hants, UK) plates. A menadione-cysteine blood
agar plate and kanamycin-vancomycin chocolate
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agar plate'0 were also inoculated and incubated
anaerobically (GasPakR Anaerobic Systems, BBL,
Cockeysville, Md, USA) for 48 hours at 370C. If
growth occurred the species were identified by
standard bacteriological methods.' The amount of
growth on dipslides was classified according to
factory specifications from < 103 to 107/ml. An at-
tempt was made to quantitate the findings on plates
inoculated at the bedside by counting the colonies
per plate to allow classification as light (less than 10
colonies), moderate, or heavy growth (uniform
carpet of colonies).

Results

Dipslides and blood agar plates inoculated at the
bedside are compared in Table 1. It can be seen that
there were three dipslide-negative SPAs; however,
blood agar plates showed light growth. Escherichia
coli was identified in all cases. It was considered to
be a significant finding for one patient, whereas the
two others received no medication, and a clean-
voided urine control specimen gave no growth.
Correspondingly, E. coli grew three times at 104 or

105/ml on dipslides, but the plates were negative.
However, since control specimens were sterile, all
these isolates were judged to be without clinical
importance. The majority (217/261) of dipslide-
positive cultures from SPA had high numbers of
bacteria (> 105/ml). Low counts (< 103/ml) were
seen in only two cases.

In the second part of the study, the need for more
complete bacteriological isolation methods was

studied. The results in Table 2 demonstrate five
positive cases from the transport tube among 177
SPAs with no growth on dipslides or chocolate agar
plates inoculated at the bedside. The isolates were
Staphylococcus aureus, Staph. epidermidis, entero-
coccus, Acinetobacter sp. and Enterobacter sp. as well
as Bacteroides fragilis. Since clean-voided control
specimens were negative, the first four cases were
thought to be skin contaminants without clinical
significance. B. fragilis was isolated from the SPA
of a patient with an anus vestibularis during
sulphonamide medication.

In five instances, dipslides were negative, but light
growth was seen on bedside plates. Three yielded the
same bacterium found in cultures from transport
medium. Of these, two patients with E. coli were
treated, whereas one sample growing enterococci
was negative when controlled and was considered to
be clinically unimportant. One of the two that were
negative in tube cultures was thought to be a
contaminant on the plate (enterococcus); the other
grew c-haemolytic streptococci and Haemophilus
influenzae (not type b). This patient was treated. In
addition, the SPAs of three patients with E. coli
(> 105/ml on dipslides and a heavy growth on
bedside plates) also yielded enterococci, except E.
coli, in transport medium cultures (not seen in
Table 2). Enterococci were considered to be con-
taminants.

Dipslide was the only medium showing growth
in four specimens. In three instances, the isolate
was E. coli (< 103/ml, 103/ml, and 106/ml), and, in
one, o-haemolytic streptococcus (104/ml). Clean-

Table 1 Comparison of dipslide colony counts and growth on blood agar plates in 469 suprapubic urinary bladder
aspirates

Dipslide colony count/ml Number of blood agar plates with:

No growth Light growth Moderate growth Heavy growth

0 205 3 0 0
<103 0 2 0 0

103 0 13 3 2
10' 2 1 15 6

> 105 1 2 8 206

Table 2 Comparison of dipslide colony counts, growth on chocolate agar plates, and growth from a transport
medium in 324 suprapubic urinary bladder aspirates

Dipslide colony count/ml Number of chocolate agar plates with:

No growth Light growth Moderate growth Heavy growth

0 177 (5)* 5 (3) 0 (0) 0 (0)
< 103 1 (0) 1 (1) 3 (3) 0 (0)

103 1 (0) 4 (4) 6 (6) 2 (2)
10' 1 (0) 0(0) 7 (7) 6 (6)

. 105 1 (0) 0(0) 6 (6) 103 (103)

*The figures in parentheses denote the number of positive aerobic or anaerobic cultures from the transport medium.
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voided control specimens were studied, and because
they were sterile the patients were not treated. The
majority (110/142) of dipslide-positive cultures had
a high (2 105/ml) bacterial count, whereas those with
less than 103/ml were seen only five times.
Taken together, the results show that 327 (81 %)

of the 403 dipslide-positive patients had a high
bacterial count. In seven cases (2%), bacterial
density was less than 103/ml. In addition, 13 (3 %) of
the 390 dipslide-negative aspirates showed growth
when cultured by more complete methods. However,
only five (1 %) were thought to be clinically signi-
ficant. One of these isolates was B. fragilis. Seven
(2%) of 403 dipslide-positive SPAs were negative
in other cultures and were considered clinically
insignificant. With these exceptions, the individual
isolates on dipslides and in other culture media were
in good agreement with each other.

Discussion

The results presented indicate that the majority of
SPAs contained high numbers of bacteria/ml. It has
been shown that there is a good correlation between
dipslide and pourplate counts when the density of
urinary bacteria is at least 104/ml, and that specimens
containing fewer than 102 organisms/ml may give
no growth on dipslides.5-7 In the present material,
among 793 SPAs there were five cases that were
dipslide-negative, yet clinically significant isolations
(three of them E. coli) were done in other cultures.
However, when the number of culture media is
increased, the risk of obtaining contamination
findings also increases. This was seen especially in
transport medium cultures. The growth of bacteria
during transportation is avoided by the use of dip-
slides inoculated immediately after bladder aspira-
tion. They also are inhibitory to common skin
contaminants, whereas richer culture media may
allow their growth.

Increasing knowledge about anaerobic bacteria
has prompted a search for them also in urinary tract
infections. Since anaerobes are part of the normal
flora of the urethra, suprapubic bladder aspiration
has been recommended as the method of choice for
obtaining a sample for anaerobic culture. It has been
found that anaerobes may be associated with
urological problems but otherwise their role in
urinary tract infections seems to be rather insig-
nificant.'1-'4 In accordance with this, in the present
study the only anaerobic isolate was B. fragilis,
found in the SPA of a child with a urinary tract
anomaly.

Dipslides keep well and allow quantitation of
urinary bacteria. They were found to be adequate
for the culture of the majority of SPAs. However,
negative results may be obtained in the rare cases in
which bacterial density in urine is very low or the
causative agent is a fastidious organism. This can
be avoided by the additional use of a chocolate agar
plate seeded at the bedside. SPAs from patients with
urological problems should be cultured anaerobically.

This study was supported by a grant from the
Sigrid Juselius Foundation, Helsinki, Finland.
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