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ABSTRACT

This analysis aimed to resclve the qualitative and quantitative microbiclogy of adenoid tissue
in children with or without recurrent otitis media. Total 133 children (aged 1-9 years) due to
adenoid infection that underwent adenoidectomy in Imam Khomeini Hospital between Jan 2008
to Dec 2009, were engaged in this study. Of the 133 children studied, 67 (50.36%) patients with
recurrent otitis media and 66 (49.62%) patients in the group without recurrent otitis media were
observed. The most common organisms isolated were Alpha-hemolvyiic streptococei, Heamophilus
influenzae and Streptococcus pneumoniae. All the organisms were sensitive to Ciprofloxacin,
Alpha-hemolytic Streptococci were the most common types that were isclated from 31 (23.3%)
patients with recurrent otitis media and from 27 (20.3%) patients without recurrent otitis media.
Out of 66 cases without recurrent otitis media, Alpha-hemolytic Streptococer were more common in
age groups of 2 to 3 years [9 patients (6.76%)] and age groups of 4 and b years [9 patients (6.76%)].
Of 67 patients with recurrent otitis media, Alpha-hemolytic Streptococer were observed more 1n age
group 4 to b years [8 patients (6%)]. As the result, Gram negative bacteria revealed significant
differences among patients with and without recurrent otitis media (p<0.001). This study shows
that the incidence of tonsil bacterial infection in children with recurrent ctitis media is higher than
children without recurrent otitis media.
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INTRODUCTION

Otitis media is one of the most common otolaryngology infectious disease occurring especially
in children (Chonmaitree, 2009; Saki ef af., 2005). Otitis media's eticlogy and pathogenesis has
been hinked with to the eustachian tube dysfunction and bacterial infection of head and neck space
(Czechowicz et al., 2010; Nikakhlagh et al., 2010). Adenocids are a component of Waldeyer's ring
and are relevant in the pathogenesis of otitis media when they are inflamed or enlarged because
of their anatomic position. They can induce the eustachian tube cbstruction (Marseglia et al., 2009),

There 1s a belief that adeniod plays an important role in the infections of upper airway. The
adeniod might involve in ear pain {(Tomonaga et al., 1989; Takahashi et al., 2003), Rhino-sinusitis
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(Bercin et al., 2008; Criddle et al., 2008), adenctonsillitis (Brook, 1981) and chronic nasal
obstruction, due to be massive and hypertrophic (Li et «l., 2008; Faramarzi et al., 2009),
Microbiology of the adenoid in patients with varicus pathological conditions is important; because
it can help in manage them. Many studies examined the role of adeniod microbiology
{Tomonaga et al., 1989; Brook, 1981; Ilki ¢t al., 2005, Brook et af., 2000; Bitar ef al., 2005).
However, some of these studies did not only evaluate the role of anaercbic bacteria, but also
appropriate methods for their optimal use have not improved (Tomonaga ef al., 1989; Brook, 1981;
I1ki et al., 2005; Brook et al., 2000; Bitar et al., 2005). Furthermore, this bacterial infection has been
conecerned during the past 10 years because of their ability to create otitis media, nasal cavity and
respiratory tract infection and their resistance to treatment. In fact, disease-causing bacteria are
found at the same time in the middle ear and nasopharyngeal cultures in 70% of patients and
pathogenic bacteria in more than 95% of the nasopharynx of children with otitis media
(De Baere ef al., 2009).

In particular, studies that evaluated adenoid diagnosed more disease-causing bacteria in
patients with refractory or recurrent otitis media than the control group (Karlidag et af., 2002,
Harrison, 2005). These results indicate that adenocids may act as a reservoir of infection. The
purpose of this study was to determine the adenoid tissue infection in children with or without the
otitis media.

MATERIALS AND METHODS

Patient's selection and evaluation: Total of 133 children aged 1-9 years [41 (30.82%) females,
92 (69.18%) male], underwent Adeniodectomy in Imam Khomeini Hospital between Jan 2008 to
Dec 2009 due to adenaid hyperplasia and otitis media were located in the study. The patients were
evaluated for aerobic microbial flora of adenaoid tissue or swab prepared from the adenoids. Aerobic
pathogenic agents were 1sclated from both groups: Gram’s positive and Gram’s negative bacteria
were identified.

The disorder was diagnosed by physical examination and confirmed by tympanometry, an
examination used to test the condition of the middle ear and mobility of the tympanic membrane
and the conduction bones by creating wvariations of air pressure in the ear canal and
unresponsiveness to medical therapy for at least 3 months. The diagnosis of hyperplasic adenocid
was made from medical history reports (nasal cbstruction, mouth breathing, snoring, or sleep
apnea), physical examinations (indirect or direct nasopharyngoscopy) and/or skull lateral X-ray
imaging of the adencids.

Surgery and sample collection: After the induction of general anesthesia, the soft palate was
retracted with Nelaton tube. The nasal and oral cavities were irrigated with the sterile isotonic
sodium chloride solution and disinfected with aqueous beta-iodine solution in order to reduce
bacterial contamination on the mucosal surface of the adenocid. Adencidectomy was then performed
under trans-oral endoscopic guidance. The core of the adencid tissue was dissected and sampled
using a scalpel and forceps.

Sample culture: Fach sample was taken with a sterile swab which was then cultured on
BAP/EMB (blood agar platelecsin methylene blue) agar, CNA (Comumbia nalidixic acid) agar and
Brucella agar. The agars were for aerobes and were incubated in a 5% carbon dioxide incubator
for 18 to 24 h. After presumptive pathogens were isclated and identified using standard methods
{(Lazcka et al., 2007,
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The sampling of middle ear fluid was performed either via needle aspiration or forceps under
microscopy, after disinfecting the external ear canal. The tympancstomy tube was inserted after
the middle ear fluid was cleaned. The middle ear fluid was swabbed and sent for culture.

Statistical analysis: Results obtained between the groups were expressed as the number and
percentage. The SPSS 13.0, software was used for statistical assistance. Statistical analyses
between groups were done by Chi-square test score. p-value of less than 0.05 was considered as
significant.

RESULTS AND DISCUSSION

A total of 133 children were studied, 67 (50.36%) patients were diagnosed with recurrent otitis
media and 66 (49.62%) patients were diagnosed without recurrent otitis media. Gram's positive
group Alpha-hemolytic Streptococet, Streptococcus pneumoniae and Gram's negative Heamophilus
influenzae were 1solated from patients with recurrent otitis media and patients without recurrent,
otitis media. In patients with recurrent otitis media, from 31 (23.3%) children, Alpha-hemolytic
Streptococet, one (0.75%) patient Streptococcus preumoniae, 18 (13.53%) patients Heamophilus
influenzae and 1in 17 (12.78%) other pathogens were extracted. Similarly, among patients in the
group without recurrent otitis media in 27 (20.3%) children Alpha-hemolytic Streptococci and 39
(29.32%) patients with other types of residual disease agents were extracted (Table 1). Among
67 cases of patients with recurrent otitis medias in male patients: 18 {13.53%) cases of Aipha-
hemolytic Streptococet, 11 (8.27%) patients Heamophilus influenzae and 12 (9.02%) of other types
of disease agents were observed. Hence, in female patients: 13 (9.77%) cases of Alpha-hemolytic
Streptococet, one patient (0.75%) with Streptococcus pneumoniae, 7 (5.26%) patients Heamophiius
influenzae and 5 (3.75%) cases of other types of disease agents were showed (T able 2).

Tahble 1: Adeniod core tissue culture findings in patients with or without the recurrence otitis media

Possible pathogenic microorganisms Group 1 (n = 67) Group 2 (n = 66) p-value
Gram positive

Alpha-hemolytic streptococct 31(23.3) 27(30.3) 0.23
Streptococcus pneumoniae 1(0.75) 0 ND
Gram negative

Heamophilus influenzae 18(23.83) 0 0.001
Others 17 (12.87) 39(203% e
Total 67 (50.36) 66{4962 e

Values in brackets indicate percentage. Group 1: Patients with recurrent otitis media, Group 2: Patients without recurrent otitis media,
ND: Not done

Table 2: Gender base differentiation of 133 children with and without otitis media

Group 1 (n =67) Group 2 (n = 66)
Possible pathogenic microorganisms Male Female Male Female
Gram positive
Alpha-hemolytic streptococci 18 (13.53) 13 (19.77) 24 (18.04) 3 (2.55)
Streptococeus Pneumoniae 0 1¢0.75) 0 0
Gram negative
Heamophilus influenzae 11 (827 7 (5.26) 0 0
Others 12 (9.02) 5(3.75) 27¢20.3) 12(9.02)

Values in brackets indicate percentage. Group 1: Patients with recurrent otitis media, Group 2: Patients without recurrent otitis media.
Total male: 92 (69.18%). Total female: 41 (82.30%)
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Table 3: Numbers and percentages of possible pathogenic microorganisms extracted from 66 children without recurrent otitis media

based on the age and pathogen variables

Posgible pathogenic microorganisms

Gram positive Gram negative
Age (years) A-HS S.P HI Others Total
0-1 3(2.25) 0 o] 18(13.53) 21 (15.78)
1-2 0 0 o] 9¢(6.79) 9(6.79)
2-3 9(6.79) 0 0 3(2.28) 12 (9.02)
3-4 3(2.25) 0 0 6(4.51) 9(6.79)
4-5 9(6.79) 0 0 0 9(6.79)
5-6 3(2.25) 0 0 0 3(2.25)
6-7 0 0 o] 3¢2.25) 3(2.25)
7-8 0 0 o] o] 0
8-9 0 0 0 0 0
9-10 0 0 0 0 0
10-11 0 0 0 0 0
11-12 0 0 o] o] 0
Total 27(20.3) 0 o] 39(29.32) 66 (49.62)

Values in brackets indicate percentage. A-H.S: Alpha-hemolyiic streptococet, S.P: Streptococcus pneumoniae, H.I: Heamophilus influenzae

Similarly, among 66 patients in the group without recurrent otitis medias in male patients: 24
(18.04%) cases of Alpha-hemolyiic Streptococet and 27 (20.3%) were other types of disease agents,
while in female patients: 3 (2.55%) Alpha-hemolytic Streptococer and 12 (9.02%) with other types
of disease agents were extracted (Table 2). Out of 66 cases with recurrent otitis media, Aipha-
hemolytic Streptococci were more common in age groups of 2 to 3 years [9 patients (6.76%)] and age
groups of 4 and b vears [9 patients (6.76%)] (Table 3). Of 67 patients with recurrent otitis media,
Alpha-hemolytic Streptococel were observed more in age group 4 to B years [8 patients (6%)]
(Table 4). As the result, gram negative bacteria revealed significant differences among patients
with and without recurrent otitis media (p<0.001).

The study compared the capacity of potential pathogens and aerobic and anaerobic bacteria that
possess interference ability from the adencids of children with or without the otitis media. As
previously has been described, Heamophilus influenzae and Streptococeus pneumontae were more
frequently 1solated in the adenoids of otitis media patients than in those of non-ctitis media patients
{(Vergison, 2008; Yano, 2003; Homoe, 2001; lino et al., 2003). In agreement with the present study
{(lino et al., 2003) were also able to confirm a higher recovery rate of interfering Alpha-hemolytic
Streptococel in non-otitis media children than in those who have otitis media (Iino et al., 2003).

Vergison (2008) conducted a study on acute otitis media patients and found that Streptococcus
pneumoniae, non-encapsulated Haemophilus influenzae, Moraxella catarrhalis and group A
Streptococcus are the leading causes of bacterial acute otitis media worldwide. While in the present,
study the most common cause were alpha-hemolytic Streptococct.

The ability of the indigenous normal nasopharyngeal flora to inhibit colonization with potential
pathogenic bacteria has been investigated. The present study also confirmed the results of previous
reports on which Alpha-hemolytic Streptococer inhibited colonization and in vitro growth of a
variety of pathogenic bacteria: S. pneumoniae, S. pyogenes and Staphvlococcus aureus (Brook and
Hausfeld, 2005; Kooistra-Smid et al., 2009; Rajam ef al., 2008).
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Table 4: Numbers and percentages of possible pathogenic microorganisms extracted from 67 children with recurrent otitis media based

on the age and pathogen variables

Posgible pathogenic microorganisms No. (%)

Gram positive Gram negative
Age (years) A-HS S.P HI Others Total
0-1 1(0.75) 0 o] o] 1(0.75)
1-2 3(2.25) 1(0.75) 2¢1.5) 2¢1.5) 8(6)
2-3 3(2.25) 0 3(2.25) 1(0.75) 7 (5.26)
3-4 4(2.25) 0 1(0.75) 2¢1.5) 7 (5.26)
4-5 8(6) 0 2¢1.5) 2¢1.5) 12 (9.02)
5-6 5(3.7) 0 3(2.25) 5¢3.7) 13 (9.77)
6-7 3(2.25) 0 4(2.25) 5¢3.7) 12 (9.02)
7-8 0 0 2¢1.5) o] 2(1.5)
8-9 3(2.25) 0 1(0.75) 0 4(2.25)
9-10 1(0.75) 0 0 0 1(0.75)
10-11 0 0 0 0 0
11-12 0 0 o] o] 0
Total 31(23.3) 1(0.75) 18 (13.53) 17(12.78) 67 (50.38)

Values in brackets indicate percentage. A-H.S: Alpha-hemolyiic streptococet, S.P: Streptococcus pneumoniae, H.I: Heamophilus influenzae

This phenomenon was possibly explained by the production of bacteriocin and other inhibitory
substances that suppresses some bacterial growth, or utilization of essential nutrients in the
environment (Patek ef al., 1986). Easton and colleagues reported the administration of a broad
spectrum antimicrobial for the therapy of otitis media was associated, at time of termination of
therapy, with reduction of recovery of members of the oral flora with interfering capabilities as
compared with a second generation cephalosporin (Easton et al., 2003),

Therapeutic colonization of the nasopharynx with interfering bacteria was recently studied.
Huovinen (2001) colonized 112 children who had repeated episodes of tonsillitis with either Aipha-
hemolytic Streptococet or placebo. Recurrences developed in 1 of 51 children (2%) in the Alpha-
hemolytic Streptococci group and in 14 of 81 (23%) in the placebo group. Further studies are
warranted to investigate whether maintaining a normal flora in the nasopharynx could be
beneficial to children who have recurrent otitis media.

CONCLUSION

This study demonstrates the importance of bacterial capacity in the Adenoids as a factor that
may help in detection and management of the recurrent otitis media, especially in young children.
With the help of quantitative microbiology, this research shows that the incidence of tonsil bacterial
infection in children with recurrent otitis media is higher than children without recurrent otitis
media.

REFERENCES

Bercin, 5., A, Kutluhan, H. Cetin and V. Yurtta®, 2008, Relationship between adenoid vegetation
and anatomie variations of Paranasal sinuses. Acta Otolaryngol., 128: 1116-1119.

Bitar, M.A., A. Soweid, E. Mahfouz, G. Zaatari and N. Fuleihan, 2005, Is Helicobacter pylori really
present in the adenaids of children? Eur. Arch. Otorhinolaryngol., 262: 987-992.

256



Asian J. Biol. Sei., 4 (3): 252-258, 2011

Brock, 1., 1981. Aerobic and anaerobic bacteriology of adenoids in children: A comparison between
patients with chronie adenotonsillitis and adenoid hypertrophy. Laryngoscope, 91: 377-382,

Brook, I., K. Shah and W. Jackson, 2000. Microbiclogy of healthy and diseased adenoids.
Laryngoscope, 110: 994-999,

Breok, I. and J.N. Hausfeld, 2005. Recovery of interfering bacteria in the nasopharynx following
antimicrobial therapy of acute maxillary sinusitis with telithromyein or amoxicillin-clavulanate,
Antimmerob. Agents Chemother., 49: 4793-4794.,

Chonmaitree, T., 2009. The common cold and concurrent otitis media. Arch. Otolaryngol. Head
Neck Surg., 135: 836-837.

Criddle, M.W., A. Stinson, M. Savliwala and J. Coticchia, 2008, Pediatrie chronic rhinosinusitis: A
retrospective review. Am. J. Otolaryngol., 29: 372-378,

Czechowicz, J.A., A H. Messner, E. Alarcon-Matutti, J. Alarcon and G. Quinones-Calderon et al.,
2010. Hearing impairment and poverty: The epidemioclogy of ear disease in FPeruuvian school
children. Otolaryngol. Head Neck Surg., 142: 272-277.

De Baere, T., J. Hollants, A. Waeytens, J. Huyghe and C. Cuvelier et al., 2009. Otitis media
microbes: Culture, FCR and confocal laser scanning microscopy. B-ENT, 5: 65-72.

Easton, J., 5. Noble and C.M. Perry, 2003, Amoxicillin/clavulanic acid: A review of its use in the
management of paediatric patients with acute otitis media. Drugs, 63: 311-340.

Faramarzi, A., M.J. Ashraf, B. Hashemi, S.'T. Heydar and . Saif et al., 2009, Histopathological
screening of Tonstllectomy andlor Adenoidectomy specimens: A report from southern Iran. Int.
J. Pediatr. Otorhinolaryngol., 73: 1576-1579,

Harrison, C.J., 2005. Past, present and future: An overview of the microbiclogy of acute otitis
media. Postgrad Med., 118: 32-32.

Homee, P., 2001, Otitis media in Greenland. Studies on historical, epidemiocloegical, microbiclogical
and immunological aspects. Int. J. Circumpolar Health, 60: 1-54,

Huowvinen, P., 2001. Bacteriotherapy: The time has come. BMdJ., 323: 353-354,

Iine, Y., Y. Sasaki, T. Miyazawa and K. Kodera, 2003. Nasopharyngeal flora and drug
susceptibility in children with macrolide therapy. Laryngoscope, 113: 1780-1785.

Ilki, A., N. Ulger, 8. Inanli, K. Ozer and C. Arikan et al., 2005, Microbiology of sinusitis and
the predictive value of throat culture for the aeticlogy of sinusitis. Clin. Microbiol. Infect.,
11: 407-410.

Karlidag, T., K. Demirdad, I. Kaygusuz, M. Ozden, 8. Yalgin and L. Oztiirk, 2002, Resistant
bacteria in the adenoid tissues of children with otitis media with effusion. Int. J. Pediatr.
Otorhinolaryngol., 64: 35-40,

Kooistra-Smid, M., M. Nieuwenhuis, A. van Belkum and H. Verbrugh, 2009, The role of nasal
carriage in Staphylococeus aurews burn wound colonization. FEMS Immunol. Med. Microbiol.,
57: 1-13.

Lazcka, O., F.J. Del Campo and F.X. Mufoz, 2007. Pathogen detection: A perspective of traditional
methods and biosensors. Biosen. Bicelectronie, 22: 1205-1217.

Li, AM., HS. Lam, M.H. Chan, HEK. So and S K. Ng et «l., 2008, Inflammatory cytokines and
childhood obstructive sleep apnoea. Ann. Acad. Med. Singapore, 37: 649-654,

Marseglia, G.L., D. Poddighe, D. Caimmi, A. Marseglia and 8. Caimmi et «l., 2009. Role of
adenoids and adenoiditis in children with allergy and otitis media. Curr. Allergy Asthma Rep.,
9: 460-464.

257



Asian J. Biol. Sei., 4 (3): 252-258, 2011

Nikakhlagh, 5., F. Rahim, G. Saki, A. Khosravi, H. Rekabi and N. Saki, 2010. Deep neck infections:
A case study of 12-year. Asian J. Biol. Sci., 3: 128-133.

Patek, M., J. Hochmannova, J. Nesvera, J. Stransky and C.B. Glutamicin, 1986, Glutamicin CBII,
a bacteriocin-like substance produced by Corynebacterium glutamicum. Antonie Van
Leeuwenhoek, 52: 129-140.

Rajam, G., J M. Anderton, G.M. Carlone, J.5. Sampson and EW. Ades, 2008. Preumococcal
surface adhesin A (PsaA): A review. Crit. Rev. Microbiol., 34: 131-142.

Saki, N., S, Nikakhlagh and M. Modaress- Dezfuli, 2005, Incidence of oitis media with effusion in
first grade students of ahwaz school. Sc1. Med. J., 4: 211-215.

Takahashi, H., A. Fujita, K. Kurata and I. Honje, 2003, Adenocid and otitis media with effusion:
Mini review. Int. Cong. Ser., 1257: 207-211.

Tomonaga, K., Y. Kurone, T. Chaen and G. Mogi, 1989. Adenoids and otitis media with effusion:
Nasopharyngeal flora. Am. J. Otolaryngol., 10: 204-207.

Vergison, A., 2008, Microbiology of otitis media: A moving target. Vaccine, 26: 5-10,

Yano, H., 2003. Analysis of nasopharyngeal flora in children with acute otitis media attending a
day care center. Jap. J. Antibiot., 58; 87-92,

258



	Asian Journal of Biological Sciences.pdf
	Page 1


