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ANTRAL PUS
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Gram stain Giemsa stain agar 37°C for agar (prereduced) 18-24 h at 37°C in  for 24 h in CO,
24 h in CO, in Gaspak jar 37°C CO, incub incub
incubator for 48 h in incubator
Bacterial flora—type Presence of Acrobic bacterial Anaerobic bacterial Reversion of Haemophilus species
and quantity. Pus cells— significant isolates isolates atypical forms to demonstrated
quantity eosinophilia parent type (primarily
H. influenzae)
Subculture isolates Subculture Subculture

on to Sensitest agar.
Add antibiotic discs
and incubate 37°C in

Leventhal agar 24 h
at 37°C in CO,
incubator

Colombia blood agar
24 h at 37°C in CO,
incubator

CO, incubator

Subculture
Sensitest agar with
antibiotic discs.
Incubate 24 h at
37°C in CO,
incubator

(*Brain-heart infusion broth
20% by volume of sterile saturated solution
of sucrose)

Fig. 2 Primary methods of bacterial isolation from exudates.

Table 1 Numbers and percentages of organisms isolated from sinus exudates, listed according to methods of

collection and species

Species Middle meatal Antral wash Antral pus Total Percentage
aspirate
Strep. pneumoniae 43 6 4 53 276
Staph. aureus 29 10 4 43 22:4
H. influenzae 15 6 1 22 11-5
Klebsiella spp. 13 5 2 20 10-4
B-haemolytic strep A 9 4 —_ 13 68
Peptostreptococcus spp. 6 1 3 10 52
Pseudomonas spp. 5 3 1 9 47
Non-haemolytic strep 3 2 — 5 2:6
Commensal flora 4 — — 4 2:1
Bacteroides spp. 2 1 — 3 1-6
Serratia spp. 2 — 1 3 1-6
H. parainfluenzae 2 — — 2 1-0
Candida albicans 2 — — 2 1-0
Proteus morgani 1 — — 1 0-5
Micrococcus spp. - 1 1 05
Totals 136 39 17 192 100-0
No growths 13 4 19 95

half of these (see Discussion). The 19 sterile cultures
were included in this ‘no organism’ group with one
exception—that in a patient found to have been on
non-admitted, self-administered antibiotic therapy.
The Giemsa-stained films of exudate produced no
significant eosinophilias, suggesting an absence of
any allergic element in the patients examined. No

fungal structures were demonstrated in any stained
film.

QUALITY OF SPECIMENS

All specimens were graded for the amount of pus
present. The ratios were: scanty pus, 62 specimens
(31%); moderate pus, 88 specimens (44%,); heavy
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Table 2 Atypical bacterial forms isolated from hypertonic broth cultures: species, numbers, percentages, and

sources of exudates

Species Middle meatal Antral wash Antral pus Total Percentage
aspirate

Staph. aureus 22 3 3 28 439
Klebsiella spp. 10 2 2 14 219
Strep. pneumoniae 4 1 — 5 7-8
Pseudomonas spp. 3 1 1 5 78
H. influenzae 3 1 — 4 62
B-haemolytic. strep A 2 2 — 4 62
H. parainfluenzae 2 — — 2 31
Serratia spp. 1 1 — 2 31
Totals 47 11 6 64 100-0
Table 3 Sex and age classification of patients
Sex Age (yr)

10 11-20 21-30 31-40 41-50 51-60 61-70 71-80 Total
Male 8 15 21 15 10 11 2 1 83
Female 6 16 30 38 15 6 4 2 117

pus, 50 specimens (25 9). It was significant that 13
sterile cultures, or 809 of all sterile cultures,
derived from exudates containing only scanty pus.

SEASONAL CHANGES

Since sampling was spread evenly throughout the
year, any seasonal change in the bacterial flora
should have been apparent; no such changes were
noted.

Discussion

The predominance of Streptococcus pneumoniae in
this series is in agreement with the findings of
several previously published surveys (Lystad et al.,
1964; Sparrevohn and Buch, 1946; Urdal and
Berdal, 1949; Bjorkwall, 1950; Montgomery Smith
and Smith, 1971). The importance of the second
highest isolate is not so clear. The literature reviewed
shows a sharp division of opinion regarding
Staphylococcus aureus as a cause of sinusitis. Some
authors doubt its pathogenic status (Lystad ez al.,
1964; Kinnman et al., 1967; Dawes, 1971; Chapnik
and Bach, 1976) while others acknowledge its place
in the disease (Sparrevohn and Buch, 1946; Reynolds
et al., 1964; Rulon, 1970; Montgomery Smith and
Smith, 1971; Frederick and Braude, 1974).

This paper presumes pathogenicity for the follow-
ing reasons:
(1) Staph. aureus was the sole isolate in 43 cases of

acute sinusitis and its incidence was propor-

tionately equal by all three collection methods.

(2) Where the organism was grown on standard
media, characteristic Gram-positive cocci were
almost invariably present, as the sole organism,
in the exudates.

(3) Where hypertonic broth was required for
reversion of atypical strains to parent form
(66 % of all Staph. aureus isolates), approximately
half the stained films of exudate showed scanty
Gram-variable cocci, many with distortion effects.
A further 309 showed pleomorphic, Gram-
negative bodies of variable size, and the remain-
der showed no obvious structures. The absence
of presumptive cell wall-deficient organisms,
however, does not appear to exclude their
presence (Cate, 1974) within the debris of stained
films.

It must also be conceded that a commensal role for

this organism does not exclude the possibility of a

pathogenic role for the same organism in the sinuses,

particularly in chronic sinusitis under successive
antibiotic treatments. The antibiotic sensitivity
patterns of this species sustains this contention in
that only five of the 43 isolates were fully sensitive
to the five drugs of common choice; 14 strains were
resistant to two antibiotics; 12 strains were resistant
to three antibiotics; 10 strains were resistant to four
antibiotics; and two strains were resistant to all five
antibiotics. Only one strain was methicillin-resistant.

Species in general did not appear to be age-related
although, in subjects under the age of 10 years,

Strep. pneumoniae and H. influenzae accounted for

689, of isolates, which is in general agreement with
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published surveys (Rulon, 1970; Montgomery

Smith and Smith, 1971; Chapnik and Bach,
1976).
Some investigators have demonstrated large

numbers of anaerobes in sinus exudates (Fredette
et al., 1961; Frederick and Braude, 1974; Kidder
et al., 1975). With only 13 isolates, this series has
produced a disappointingly low percentage (6:8%).
This may be due to the fact that cultures were
incubated for a maximum of 48 hours, a time
limitation imposed for clinical reasons. Further work
is proceeding in this area and is hoped to be a
subject for later publication.

Strains of organisms damaged by prior antibiotic
treatment present problems of laboratory isolation
in most pyogenic infections, including sinusitis
(Barile et al., 1963; Godzeski et al., 1965; Guze,
1968; Gnarpe and Lundberg, 1971; Bhattacharyya
et al., 1972; Sprinkle, 1972). The organisms in this
series isolated only from hypertonic broth pose a
problem of nomenclature. Although their demonstra-
tion required incubation in hypertonic broth, they did
not meet the commonly accepted criteria for L-forms,
spheroplasts, or protoplasts (Guze, 1968; Feingold,
1969) either in extended serial subculturing require-
ments or in colonial appearances once reversion to
the parent form had been achieved. It is suggested
that these isolates are ‘atypical bacterial forms’, as
defined by Charache (1968), and because of their
swift reversion to parent form are a presumptive
pathogen in this site. This contention is supported by
a significant number of clinical remissions in affected
patients, obtained by antibiotic treatment (other
than those of the penicillin group) directed solely
against these organisms. Atypical bacterial forms
may reasonably be construed as organisms with
defective cell walls within this context. In this
series, 64 out of 192 isolates (33 %) were demonstrated
only by hypertonic broth culture, and material from
all three collection methods was included. The
broad range of species suggests that such media are
essential better to define the bacteriology of sinus
exudates.

The 19 sterile exudates were all associated with
very recent antibiotic therapy. No more than two
organisms were found in any mixed infection and
no particular pairing was noted although four out of
11 had an anaerobe as a member, two each of
Bacteroides and Peptostreptococcus species.

Commensal flora is generally considered to
comprise Neisseria catarrhalis, Streptococcus viri-
dans, diphtheroids, and Staphylococcus epidermidis
in the upper respiratory tract. One of the more
encouraging features of the described regime is the
very low number of commensal-contaminated
specimens (2 %).

Bridger

The following conclusions, therefore, seem to be
valid:

(1) Since there is very little difference between the
findings from the three types of specimen col-
lection, middle meatal aspiration offers a safe
and useful technique applicable to all age groups.

(2) The suspicion that middle meatal specimens
routinely risk contamination by commensal
flora is not supported by this series.

(3) The satisfactory isolation of presumptive patho-
gens from sinus exudates is dependent on a
combination of standard media and hypertonic
broth culture.

(4) This regime, as a whole, is simple to operate,
relatively inexpensive, time-conserving, and fits
easily into the routine of the clinical laboratory.

I am grateful to Miss Anne Grigor for technical
assistance and to those practitioners who allowed
me access to their patients for the purposes of this
survey.
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