
The Journal of Laryngology and Otology
October 1996, Vol. 110, pp. 950-951

Short communication

Use of pre-reduced swabs in bacteriology of chronic
suppurative otitis media

R. INDUDHARAN, DIP.N.B.(ORL), M.S.(ENT)*, J. ASHRAFUL HAQ, M.B.B.S., M.PHIL., PH.D.t

Abstract
A simple, safe and effective procedure for improving the bacterial isolation in chronic suppurative otitis media
(CSOM) is described. It is most useful for the isolation of aerobes as well as anaerobes from the middle ear.
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Introduction
The techniques of anaerobic bacteriology have improved
during recent years. Anaerobic bacteria from CSOM were
infrequently isolated in the past, but later studies have
emphasised the importance of anaerobes (Gorbach and
Barlett, 1974) as they are mainly responsible for the foul
smell of the ear discharge and also for the otogenic
intracranial infections (De Louvois etal., 1977). Anaerobes
isolated from the middle ear vary from no anaerobes
(Cooke and Raghuvaran, 1974; Deka and Kacker, 1975) to
above 50 per cent of isolated organisms (Brook, 1980).
This variability in the recovery rate of anaerobes is mainly
due to the techniques by which middle ear specimens are
collected, transported and processed in the laboratory
apart from the aetiological differences in different geo-
graphical locations.

We describe here a simple, yet safe and effective,
method of collecting and transporting middle ear speci-
mens so that the bacteriological isolation will be reliable
for both aerobic and anaerobic organisms.

Method
The external ear canal was cleaned of ear discharge with

suction and then swabbed with ethyl alcohol followed by
povidone iodine. A 28-gauge pre-reduced nichrome wire
swab was used for collection of middle ear specimens. The
swab was prepared as follows: a 10 cm length of 28 gauge
nichrome wire was bent completely back on itself at a
length of 1 mm from the tip end, to avoid accidental injury
to the middle ear by the sharp wire end. Then a small wisp
of cotton wool is applied at the tip to make the swab. This
was immersed in a screw-capped tube of 12.5 cm length
filled with Stuart's medium, sterilised by autoclaving and
sent to the clinic for collection of middle ear specimens
(Figure 1). The autoclaving removes the entrapped oxygen
in the swab and keeps it in a reduced state.

The pre-reduced swab was passed into the middle ear
through the perforation in the tympanic membrane and the
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FIG. 1
Materials used for collection of middle ear specimen, (a)
Sterile conventional swab (b) nichrome wire with the wire end
bent completely back on itself (c) nichrome wire swab (d) 18
gauge needle tip showing the sharp bevelled edge and (e) pre-

reduced 28-gauge nichrome wire swab in Stuart's medium.
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middle ear discharge was swabbed. The swab was
immediately placed in the tube containing the transport
medium. The specimen was transported to the laboratory
where it was processed routinely for culture of aerobes and
anaerobes within four hours. The middle ear was cleaned
of the discharge by suction after collection of the specimen.

Thirty-four consecutive middle ear samples yielded
organisms using this technique. The most common organ-
ism isolated was Pseudomonas aeruginosa (44.15 per cent).
Anaerobes were isolated from two samples (5.88 per cent).

adults and is cheap compared to commercially available
anaerobic transport systems.

Conclusion
The authors use pre-reduced 28-gauge nichrome wire

swabs for the collection of middle ear specimens for
bacteriology. This method is practical, economical and safe
even for use in children and is expected to isolate a higher
percentage of anaerobes from middle ear discharge.

Discussion
The conventional method of obtaining middle ear

samples is by inserting a sterile cotton tip on an applicator
into the external ear canal (Finegold and Baron, 1986).
The material is then transported in a sterile test tube for
microbiological examination. This technique is inadequate
as the tip of the applicator cannot reach the focus of the
infection in the middle ear (Papastavros et al., 1985) and
the sample gets contaminated with the discharge collected
in the external ear canal. This is especially important in
paediatric patients whose external ear canal is narrow. As
the discharge is exposed to atmospheric oxygen it will not
yield anaerobic organisms (Papastavros et al., 1985).
Moreover, as it gets contaminated with the external ear
canal flora, it becomes an unreliable representation of the
organisms of the middle ear. The technique of sending the
specimen in a sterile test tube might also result in poor
isolation of anaerobes as it is constantly exposed to
atmospheric air in the test tube until processed in the
laboratory.

A nichrome wire loop has been used (Raju et al., 1990),
but it has the following disadvantages namely (a) the
specimens collected should be immediately inoculated into
the culture medium, (b) it is not suitable for transportation
as it dries up and (c) the anaerobes die on contact with
atmospheric air.

Another method of collecting middle ear specimens is
by aspiration through the perforation in the tympanic
membrane using a 2 ml disposable syringe, fitted either
with a 24 gauge needle (Papastavros et al., 1985) or with an
18-gauge needle (Brook, 1994; Erkan et al., 1994; Brook
and Santosa, 1995), covered by a plastic canula. The tip of
the needle is bent to avoid accidental trauma. We feel that
both these techniques are dangerous as the needle end is
sharp and likely to cause injury to the middle ear. The
bevelled edge of the needle may not get immersed in
middle ear discharge as the space in mesotympanum is
only 2 mm or less even in adults. Further, the middle ear
discharge usually will be inadequate to be aspirated into a
syringe. Raju et al. (1990) have reported identical results
with conventional ear swab cultures and those from middle
ear aspirates. Their anaerobic isolation rate was only four
per cent by both methods. Since several studies have
shown that cultures should be obtained directly through
the perforated ear drum after cleaning of the external ear
canal (Brook, 1980; Brook, 1993), we recommend the use
of a 28-gauge nichrome wire swab for collection of middle
ear specimens. The use of our pre-reduced nichrome wire
swab has obviated the disadvantages discussed. The swab
is safe and as pre-reduced is expected to give a higher yield
of anaerobes. Also, this swab can be easily passed through
the perforation into the middle ear of both children and

Acknowledgement
The author acknowledges the research grant provided

by University of Science Malaysia, Penang, Malaysia that
has resulted in this article.

References
Brook, I. (1980) Chronic otitis media in children: micro-

biological studies. American Journal of Diseases of Children
134: 564-566.

Brook, I. (1993) Role of Pseudomonas aeruginosa in chronic
suppurative otitis media. Pediatric Infectious Disease
Journal 12(3): 355-356.

Brook, I. (1994) Management of chronic suppurative otitis
media: superiority of therapy effective against anaerobic
bacteria. Pediatric Infectious Disease Journal 13(3):
188-193.

Brook, I., Santosa, G. (1995) Microbiology of chronic
suppurative otitis media in children in Surabaya, Indonesia.
International Journal of Pediatric Otorhinolaryngology 31:
23-28.

Cooke, E. T. M., Raghuvaran, G. (1974) Clindamycin in
conjunction with surgery of the chronic suppurative ear.
British Journal of Clinical Practice 28: 57-59.

De Louvois, J., Gortvai, P., Hurley, R. (1977) Bacteriology of
abscesses of central nervous system: a multi centric
prospective study. British Medical Journal 2: 981-984.

Deka, R. C, Kacker, S. K. (1975) Chronic otitis media: A
clinical and bacteriological study. Eye, Ear, Nose, Throat
Manual 54: 198-201.

Erkan, M., Asian, T., Sevuk, E., Guney, E. (1994) Bacteriol-
ogy of chronic suppurative otitis media. Annals of Otology,
Rhinology and Laryngology 103: 771-77'4.

Finegold, S. M., Baron, E. J. (1986) Infections of the head and
neck. In Bailey and Scott's Diagnostic Microbiology. 7th
Edition. (Carson, D. C, ed.). C.V. Mosby Company,
Missouri, pp 329-337.

Gorbach, S. L., Barlett, J. G. (1974) Anaerobic infections.
New England Journal of Medicine 290: 1289-1294.

Papastavros, T., Giamarellou, H., Varledjides, S. (1985) How I
do it: Obtaining specimens of discharge from the middle ear
for cultures. Laryngoscope 95: 1413-1414.

Raju, K. G. S., Unnykrishnan, P., Nayar, R. C, Dutt, S.,
Macaden, R. (1990) Reliability of conventional ear swabs in
tubotympanic CSOM. Journal of Laryngology and Otology
104: 460-^62.

Address for correspondence:
J. Ashraful Haq, M.B.B.S., M.Phil., Ph.D.,
Department of Microbiology,
School of Medical Sciences,
University of Science Malaysia,
16150 Kubang Kerian, Kelantan, Malaysia.

Fax: 09-7653370

https://doi.org/10.1017/S0022215100135431 Published online by Cambridge University Press

https://doi.org/10.1017/S0022215100135431



