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Aerobic and AnaerobicBacteriallsolates
on the Surface and Core of Tonsils from
Patients with Chronic Tonsillitis
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ABSTRACT
Introduction
Controversy regarding treatment of tonsillitis based on throat culture report still persists. If surface culture is a determinant of
bacteriology of the core, then rational therapy could be aimed at organisms cultured by surface swab.
Materials and Methods
A Cross-sectional study was conducted on 100 patients of chronic tonsillitis who underwent tonsillectomy. Tonsil surface and
core swabs were studied for aerobic and anaerobic growth.
Results
Seventy-three percent patients had aerobic growth on tonsil surface and 74.2% in tonsil core. Staphylococcus aureus was the
commonest aerobic bacteria isolated. Anaerobic growth was present in 44.4% patients on tonsil surface, and 48.4% in core.
Porphyromonas sp. was the commonest anaerobic bacterium isolated.
Discussion
There was no statistically significant difference between aerobic and anaerobic bacteria found in tonsil surface and core.
Conclusion
Throat swabs adequately represent core pathogen, and are dependable in detecting bacteriology of chronic tonsillitis.
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onsillitis remains a frequently occurring clinical ~ Materials and Methods

problem, affecting children and adults. Although

treated everyday, the controversy regarding
treatment based on throat culture report still persists.
Chronic tonsillitis is not only clinically suspected, but has
to be supported by bacteriological and patho-anatomical
considerations. Empirical treatment of chronic tonsillitis
patients cannot be based on bacteriological profile of
surface. The bacterial profile obtained by swabbing the
surface, may be colonizers only. If surface culture is a
determinant of bacteriology of the core, then rational
therapy could be aimed at organisms cultured by surface
swab. This study was planned to assess the relationship
of aerobic and anaerobic bacterial isolates on the surface
and in the core cultures from recurrently infected and

inflamed tonsils.

A cross-sectional study was conducted on hundred
patients of chronic tonsillitis, who attended the Out
Patient Department of ENT, from January to December
2014, who underwent tonsillectomy, were taken for the
study after obtaining written informed consent. Patients
with history of more than 3 episodes of tonsillitis for
a minimum of 6 months, with no relief of symptoms,
where selected for tonsillectomy. Patients were treated
with broad-spectrum antibiotics before surgery. Patients
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with tonsillar malignancy and those who failed to give
consent were excluded. The study was approved by
Institutional Ethics Committee.

Two swabs were procured from the tonsillar surface
intraoperatively by rotating sterile cotton wool swabs
over the surface of the tonsil, avoiding any other part
of the oropharynx, before tonsillectomy. The tonsillar
specimen obtained after surgery was immediately dipped
into povidone iodine solution for half a minute and then
rinsed in sterile saline solution. It was sectioned into
two parts following thorough asepsis. Two sterile swabs
were applied to the inner surface of the sectioned tonsil,
without coming in contact with the outer surface. One
swab from each pairs was transported in thioglycollate
medium for anaerobic culture. The four samples were
transported to the Microbiology laboratory for culture.
The samples were processed for isolation of aerobic
bacteria and anaerobic bacteria as per the standard
protocol.!? Statistical analysis was done to determine
percentage and the significance between the aerobic and
anaerobic isolates from surface and core of the infected
tonsil by application of Chi-square test and Fischer
Exact test.

Results

Chronic tonsillitis most commonly (44%) affected the
adolescent age group (11-20 years). There was a slight
female predilection in chronic tonsillitis with females
comprising 53% and males 47%. Twenty (20%) patients
had grade 2 tonsillar hypertrophy, 66 (66%) patients had
grade 3 tonsillar hypertrophy, and 14 (14%) patients
had grade 4 tonsillar hypertrophy; 37% patients had
adenoids. Majority of patients (73%) with chronic
tonsillitis manifested with bilateral jugulodigastric
lymphadenopathy. Indication for tonsillectomy in 63
(63%) patients was chronic tonsillitis and in 36 (36%)
patients was chronic adenotonsillitis. One (1%) patient
had chronic adenotonsillitis with bilateral chronic
otitis media (COM). Eighty-three (83%) patients had
parenchymatous tonsillitis, while 17 (17%) patients had
follicular tonsillitis.

Sixty-two (62%) and sixty-three patients (63%)
patients had bacterial growth on tonsil surface and core

respectively. Fifty-four out of 62 (87%) and 57 out of
63 (90%) patients had aerobic growth on tonsil surface
and tonsil core respectively. Thirty-seven out of 54
(69%) patients had aerobic growth in tonsil surface as
well as tonsil core; of which 29 (78%) patients had same
aerobic growth on tonsil surface as well as in tonsil core.
The remaining 18 patients had aerobic growth in either
tonsil surface or in core. Eight out of 54 (15%) patients
had polymicrobial aerobic growth on tonsil surface,
9 out of 57 (16%) patients had polymicrobial aerobic
growth in tonsil core.

Staphylococcus aureus was the commonest aerobic
isolate in surface culture (40.7%) followed by
Streptococcus pyogenes (18.5%), Klebsiella pneumonia
(9.3%), Streptococcus pneumoniae, Pseudomonas
aeruginosa, Enterococcus sp. (7.4%), Citrobacter
sp. (3.7%), and Klebsiella oxytoca, Escherichia coli,
Acinetobacter (1.9% each). In core cultures too,
Staphylococcus aureus and Streptococcus pyogenes
were the commonest aerobes isolated (33.3% & 21.1%
respectively), followed by Streptococcus pneumoniae
(14.0%), Klebsiella pneumoniae (10.5%), Pseudomonas
aeruginosa (7.0%), and Neisseria catarrhalis, Escherichia
coli, Acinetobacter sp. (1.8% each). No statistical
difference between surface and core cultures was seen.
(Table I).

Twenty-nine out of 62 (47%) and 30 out of 63 (48%)
patients had anaerobic growth on tonsil surface and core
respectively. Twenty-two out of 29 (76%) patients had
anaerobic growth on tonsil surface as well as in tonsil
core, of which 13 patients had the same growth on tonsil
surface as well as core. The remaining 7 patients had
anaerobic growth in either tonsil surface or in core. One
out of 29 (3%) patients had polymicrobial anaerobic
growth on tonsil surface. No patients had polymicrobial
anaerobic growth in tonsil core.

Porphyromonas sp. was the commonest anaerobe
isolated in both surface and core cultures (41.4% and
33.3% respectively) in the present study. Bacteroides
fragilis (17.2%), Prevotella intermedia, Prevotella
loescheii (10.3% each), Prevotella melaninogenica
(6.9%) were the other anaerobic isolates in surface
cultures. Fusobacterium sp., Peptostreptococcus sp.,
Bilophila sp., Actinomycetes concomitans (3.4%)
were the uncommon anaerobic bacteria isolated
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exclusively in surface cultures. The core cultures melaninogenica (20.0%), Prevotella intermedia (16.7%)
also isolated Bacteroides fragilis (26.7%), Prevotella and Fusobacterium sp. (3.3%). There was no statistical

Table I: Comparison of Aerobic Bacteria in Tonsil
surface and core Table II: Comparison of Anaerobic Bacteria in

Tonsil surface and core.
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significant difference between the anaerobic bacteria
found in tonsil surface and core. (Table II).

Discussion

Tonsillitis is a common problem that affects children
between the ages of 5-10 years, and is often treated
inadequately or inappropriately with antibiotics. This
often results in persistent infection with resistant
aerobic and/or anaerobic bacteria leading to recurrent
attacks of infection and eventually chronic tonsillitis.
This condition also affects adults and rarely, the elderly.
The resultant chronic inflammation and/or enlargement
of the tonsils cause considerable morbidity requiring
therapeutic surgical intervention.

Our study showed that adolescents were more affected
(44%) and there were more females than males (sex
ratio of 1:1.12). Similar age incidence was observed in
many of the previous studies.>*>78 However the gender
incidence was more in men in many of the previous
studies.

Majority of the patients who sought surgical
intervention had grade 3 tonsillar hypertrophy (66%).°
In 37% of patients, adenoids were present along with
enlarged tonsils, which was comparable to the study
by Hadi and co-authors.!® Majority of patients (73%)
with chronic tonsillitis manifested with bilateral
jugulodigastric lymphadenopathy. Chronic tonsillitis
was the major indication for surgery in 63% of patients
followed by chronic adenotonsillitis in 36%. Chronic
adenotonsillitis with bilateral chronic otitis media was
seen in only 1%. The study group of Hadi and co-
authors had more number of cases with adenotonsillitis
than tonsillitis alone.!

In the present study, bacterial growth on the surface
and core of tonsils was nearly equal (62% and 63%
respectively). An equal incidence of surface and core
isolates was seen in three studies;*'""'> whereas in three
other studies, core isolates were nearly double that of
surface isolates.'*'*!> The lack of any growth in tonsillar
surface and core in the rest of the patients could be
explained by a possible role of viruses in precipitating
chronic tonsillitis, which has not been investigated in
our study. It could also be attributed to the fewer number

of attacks of tonsillitis in those patients. Staphylococcus
aureus was the commonest isolate from both surface
and core of tonsils. Streptococcus pyogenes was the
next common isolate from the core. The aerobic isolates
of the present study are comparable to findings of some
of the previous studies.*!*!6

Anaerobic isolates in the surface and core cultures
in the present study were almost equal (47% and 48%
respectively). Another study revealed anaerobic growth
in 20% surface isolates and 62.5% core isolates. In
61.1%, anaerobes were isolated in both surface and core
cultures. Same isolates were seen in 59.1% in cultures
from surface and core.'” Porphyromonas sp. was the
commonest anaerobic isolate from surface and core
in the present study. These findings differ from those
of Mitchelmore et al, which showed Fusobacterirum
sp. as the commonest organism from the surface and
Peptostreptococcus micros from the core.'® Bacteroides
melaninogenicus was the most common anaerobe
isolated from tonsil cores in a study by Reilly and co-
authors."” Taylan et al concluded that Peptostreptococcus
sp. was the commonest organism in tonsil core (37%).'¢
In our study, Peptostreptococcus sp. was isolated from
surface only.

Same isolates in both surface and core cultures were
more common among aerobic group (78%) than among
the anaerobic group of bacteria (45%). Patients with
aerobic growth in tonsil surface as well as core (37)
outnumbered patients with anaerobic growth in surface
as well as core (29). Polymicrobial aerobic flora was
more frequently encountered (15% on surface, 16% in
core) when compared with polymicrobial anaerobic flora
(3% in surface and 0% in core). Aerobic and anaerobic
isolates together were slightly more in the tonsil core
(90%) and 48% respectively) when compared to the
same in tonsil surface (87% and 47% respectively).

Further studies are recommended to analyze the
possible role of viral etiology and host factors like
malnutrition, socio-economic status and poor oral
hygiene in the causation of chronic tonsillitis. Also, in
view of the fact that tonsillitis is a common condition
existing in widespread geographical areas, studies with
a greater sample size and over larger geographical
regions are recommended.
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Conclusion

Throat swab adequately represents the core pathogen,
and is dependable in detecting the bacteriology
of chronic tonsillitis. Staphylococcus aureus and
Porphyromonas sp. were the most common aerobic and
anaerobic pathogens respectively, among both children
and adults.
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