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AbSTrAcT

Introduction: The increasing prevalence of inflammatory diseases of maxillary sinuses was associated by 
some authors with irrational use of antibiotics that leads to increased resistance of the microflora. Divergent 
literature data on microflora composition in sinusitis dictate the necessity of current review of regional data 
on the spectrum of bacterial infectious pathogens of sinusitis.

Material and Methods: Microflora of 76 patients with chronic odontogenic maxillary sinusitis was identi-
fied. The group of patients without foreign bodies in the sinus involved 35 (46%) persons; group of patients 
with filling material in the sinus – 23 (30.3%) persons; the group with a tooth root in the sinus – 15 (19.7%) 
patients; group with a dental implant in the sinus lumen – 3 (4%) patients. 

The material was taken from the walls of the maxillary sinuses during “maxillary sinusotomyˮ surgery 
using sterile swabs of standard transported tubes for seeding with Ames media. In all observed patients an-
tibiotics were canceled 24 hours before the operation.

To isolate the aerobic microbes the following was used: 5% blood agar, boiled blood agar (“chocolate agarˮ), 
Endo agar, Chistovich’s medium, while for anaerobes we used 5% blood agar, blood agar with boiled blood 
(“chocolate agarˮ). To identify fungi of the genus Candida Sabouraud’s medium with chloramphenicol was used. 
Anaerobic conditions were created using a set of equipment and consumables (“bio Mérieuxˮ, France). 

Results and Discussion: Among aerobic cultures there was prevalence of genus Staphylococcus (33.6%) 
isolated from the maxillary sinuses of patients in chronic odontogenic maxillary sinusites without foreign bodies 
(42.8%) and those with a tooth root in sinus (66.7%). In patients with chronic odontogenic maxillary sinusites 
and filling material in the sinus among aerobic bacterial strains genus Streptococcus prevailed and made 
47.8%. Associations of aerobic bacteria were detected in 3 (8.5%) samples of chronic odontogenic maxillary 
sinusites and 5 (21.7%) samples of chronic odontogenic maxillary sinusites with filling material in the sinus. 

Amongst the groups mixed associations were distributed as follows: 6 (17.1%) cases in group of patients 
with chronic odontogenic maxillary sinusites without foreign body; 3 (13%) cases in group with chronic 
odontogenic maxillary sinusites and filling material in the sinus; 6 (40%) cases in group with chronic odon-
togenic sinusites and a tooth root in sinus. 

In the present study anaerobic flora consisted of obligate anaerobic species, such as Streptococcus inter-
medius (30%), Actinomyces israeli (20%), Clostridium spp. (10%), Streptococcus constellatus (10%), and 
optional species: anaerobic Gemella morbillorum (30%).

Conclusion: In Zaporozhye region Cephalosporins and Penicillins complex are drugs of choice for anti-
biotic therapy in patients with chronic odontogenic sinusitis. 
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course of the process, and the aggressiveness of the 
bacterial flora [Volkov A., Zolotova T., 2007], which 
is one of the leading etiological factors in the devel-
opment of chronic sinusitis [Palchun V., 2008]. 
Most present-day bacteria are facultative anaerobes, 
i.e. microorganisms that are capable to reproduce 
under both anaerobic conditions and in the presence 
of oxygen. A wider range of pathogens and anaero-
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introduction

The incidence of sinusitis tripled during a decade 
[Ryazancev S. et al., 2007]. The situation is condi-
tioned by complexity of diagnosis, frequent latent 
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bic infection are characteristic for chronic sinusitis, 
for nonfunctioning sinus and for odontogenic sinus-
itis [Kachares M. et al., 2001]. 

Some authors associated the increasing preva-
lence of inflammatory diseases of the maxillary 
sinuses with irrational use of antibiotics leading to 
increased resistance of microflora [Ryazancev S. et 
al., 2007; Palchun V., 2008]. Increasingly, in the 
literature there are reminders to antibiotics’ use for 
sinusitis based on the individual characteristics of 
each patient [Ovchinnikov O. et al., 2007]. Unwar-
ranted prescription of antibacterial agents both in 
outpatient or hospital settings according to the 
most conservative estimates can reach up to 81% 
[Muzhichkova A., 2011]. 

Retrospective analysis of patients’ medical re-
cords at the Department of maxillofacial surgery 
and surgical dentistry of Zaporozhye city emer-
gency hospital for 2004-2010 showed that at all 
stages of treating chronic and acute conditions of 
chronic odontogenic sinusites, Lincomycin was 
frequently (96.4% hospitalized) prescribed, 
amounting to 77.7% amongst all antibiotics pre-
scriptions [Gulyuk A., Varzhapetyan S., 2012]. 

Unreasonableness of prescribing Lincomycin is 
due to lack of therapeutic effect of the drug on the 
main causative agents of sinusitis acute and chronic 
phases [Strachunski L. et al. 1999]. Inadequate an-
tibiotic therapy is one of the reasons for the recent-
year prevalence of sinusitis types with erased clin-
ical symptoms and sinusites caused by atypical 
pathogens, such as saprophytic flora, which in a 
healthy microbiocenosis of mucous membranes 
usually occurs without overt signs of inflammation 
[Ebbens F. et al., 2009]. 

Divergent literature data on the composition of 
the microflora in sinusitis may be due to different 
geographical and socioeconomic conditions, as 
well as various capabilities of microbiology labo-
ratories and dissimilar methods of material sam-
pling for bacteriological examination [Molcha-
nova M., 2011]. There is a need for constant revi-
sion of regional data on the spectrum of bacterial 
pathogens [Nesterenko T. et al., 2008].

The authors aimed to determine the optimal 
groups of antibacterial drugs for medical treatment 
of chronic odontogenic sinusitis.

Material and Methods

In 76 patients with chronic odontogenic maxil-
lary sinusitis the species composition of microflora 
was identified. The group of patients with chronic 
odontogenic sinusitis (COS) without foreign bod-
ies in the sinus involved 35 (46%) persons, the 
group of patients with chronic odontogenic sinus-
itis and filling material in the sinus (COS and fill-
ing material) – 23 (30.3%) persons, the group with 
chronic odontogenic sinusitis and the presence of a 
tooth root in the sinus (COS and tooth root) – 15 
(19.7%) persons, and the group of patients with 
chronic odontogenic sinusitis and a dental implant 
in the sinus lumen (COS and implants) – 3 (4%).

Since the microflora of the nasal cavity is con-
sidered “path-related” and has no etiologic signifi-
cance, while the causative agent of recurrent sinus-
ites is microflora isolated from the maxillary sinus 
[Ivanova M., 2008], one of the conditions of this 
study was collection of clinical samples directly 
from the cavity of the maxillary sinus. Another con-
dition was the absence of pus in the taken material. 

Material was taken from the walls of the maxil-
lary sinuses during “maxillary sinusotomyˮ sur-
gery using sterile swabs of standard transported 
tubes for seeding with Ames media. In all observed 
patients antibiotics were canceled 24 hours before 
the operation. 

To obtain information on quantitative composi-
tion of microorganisms in the sampled material the 
“swab-loop” seeding method was used [Shelko-
vaya N., Prokopets V., 2008]. 

To isolate aerobic microbes the following was 
used: 5% blood agar, boiled blood agar (“choco-
late agarˮ), Endo agar, Chistovich’s medium. To 
isolate anaerobes we used 5% blood agar, boiled 
blood agar (“chocolate agarˮ). To identify fungi of 
genus Candida Sabouraud’s medium with chlor-
amphenicol was used. Cultivation was performed 
in incubator at 37°C under aerobic and anaerobic 
conditions by counting the colonies: after 24 and 
48 hours of incubation ‒ for aerobic microorgan-
isms); in 48-72 hours ‒ for anaerobic microorgan-
isms; in 72-120 hours ‒ for genus Candida. An-
aerobic conditions were created by a set of equip-
ment and consumables (“bio Mérieux”, France). 

Identification of isolated aerobic cultures and 
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fungi was performed with the help of “Vitek 
2-compact” (“bioMérieux”, France), while anaero-
bic cultures were isolated by the manual method 
using “API 20E” kit (“bioMérieux”, France). 

Antibiotic susceptibility of isolated microorgan-
isms was determined with the use of bacteriological 
analyzer “Vitek 2-compact” (“bioMérieux”, France).

results and discussion 

Representatives of genus Staphylococcus 
(33.6%) prevailed among aerobic cultures isolated 
from the maxillary sinuses of patients with COS 
(42.8%) and COS and tooth root (66.7%).

According to publications, the prevalence of Staph-
ylococci in chronic sinusitis makes 59.3% [Kartash-
ova O. et al., 2005] and 62.3% [Zakarieva A., 2010]. 
In the lumen of the sinus in patients with COS and 
filling material among aerobic bacterial strains there 
was dominance of representatives of the genus Strep-
tococcus: 47.8%. Associations of aerobic bacteria 
were detected in 3 (8.5%) seedings with COS and 5 
(21.7%) specimens with COS and filling material.

Distribution of mixed associations in groups was 
as follows: in group COS they were isolated in 6 
(17.1%) cases, in group COS and filling material – 3 
(13%) cases, in group COS and tooth root – 6 (40%).

Microflora of sinuses in case of COS and tooth 
root consisted of Staphylococcus and Streptococ-
cus, which were found with the same frequency. In 
all groups, Gram-positive species dominated.

Distribution of isolated bacterial culture groups 
is shown in Table 1.

Maximum values of contamination were presented 
as number of colony forming units (CFU) per swab 
making in COS group (root) and COS and filling ma-
terial group 107 CFU/swab, in COS – 105 CFU/swab, 
in COS and filling material– 108 CFU/swab. Despite 
the fact that most of patients in COS (85.7%) and 
COS with a foreign body in the sinus (62.8%) re-
ceived preoperative course of antibiotic therapy due 
to the worsening of sinusitis, indicators of seeded 
strains contamination in these groups were quite 
high: 105 CFU/swab in case of COS and 108 CFU/
swab in COS and filling material group. Given that 
the maxillary sinuses are normally sterile anatomic 
area, the indicators of contamination in seeded bac-
teria are high enough and pathogenic [Kamanin E. 
et al., 2008]. 

TAble 1.
Distribution of identified strains of microorganisms 

in the chronic odontogenic sinusitis, implants, 
filling materials and tooth root groups

Microorganisms
Number of strains 

in group
absolute relative, %

COS group (N = 35; n = 47)
Streptococcus sanguinis 3 6.4
Streptococcus gordonii 3 6.4
Granulicatella adiacens 3 6.4
Staphylococcus epidermidis 6 12.8
Klebsiella pneumoniae 8 17.0
Hemophilus influenzae 3 6.4
Gemella morbillorum 6 12.8
Streptococcus intermedius 3 6.4
Streptococcus constellatus 3 6.4
Staphylococcus saprophyticus 3 6.4
Staphylococcus aureus 6 12.8

COS and implants group (N = 3; n = 3).

Actinomices israeli 2 66.7
Moraxella catarrhalis 1 33.3

COS  and filling materials group (N = 23; n = 27) 

Streptococcus mitis 5 18.5
Streptococcus sanguinis 5 18.5
Staphylococcus aureus 3 11.1
Klebsiella pneumoniae 3 11.1
Hemophilus influenzae 3 11.1
Streptococcus intermedius 3 11.1
Proteus mirabilis 5 18.5

COS  and tooth root  group (N = 17; n = 21)
Streptococcus sanguinis 3 12.5
Staphylococcus epidermidis 3 12.5
Streptococcus pneumoniae 3 12.5
Gemella morbillorum 3 12.5
Streptococcus intermedius 3 12.5
Clostridium spp. 3 12.5
Staphylococcus aureus 3 12.5

notes: N– number of clinical samples in the group; 
n – number of identified strains in group. 

Fungal flora (Candida famata) was isolated in 
one sample (4.3%). According to O.L. Kartasheva 
(2005), fungi of genus Candida can be detected in 
3.7% of cases. 

In the present study anaerobic flora consisted of 
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obligate anaerobic species Streptococcus interme-
dius (30%), Actinomyces israeli (20%), Clostridium 
spp. (10%), Streptococcus constellatus (10%) and 
optional anaerobic Gemella morbillorum (30%).

Referring to the literature, M. Kachаres (2001) 
notes that the drugs of choice for treatment of most 
anaerobic infections are Metronidazole, Chloram-
phenicol, Clindamycin, broad spectrum Tetracy-
clines (Ticarcillin, Piperacillin), Carbapenems, 
Cefoxitin, β- lactamase combinations (Tazobac-
tam, Sulbactam, or clavulanic acid), and a new 
generation fluoroquinolones (Gatifloxacin, Imoxi-
floxacin). At the same time, the stability of anaero-
bic bacteria to β-lactams (Clindamycin, Macro-
lides, Tetracyclines and Mitromedazols) was con-
firmed [Rasmussen B. et al., 2007]. Table 2 pres-
ents drugs, to which the identified bacteria and 
fungi have a partial or full sensitivity. 

According to some authors, the monotherapy 
with a wide range of actions, including those with 
the effect on enterobacteria and anaerobes, is not 
inferior to the activity of combined antibacterial 
agents [Corbach S., 1994]. Resistance of some an-
aerobic species to β-lactams is most frequently as-
sociated with β-lactamases production. Among 
Clostridia, synthesis of the enzyme was detected 
in Clostridium butyricum, Clostridium clostridiu-
form and Clostridium ramosum [Hedberg M. et al., 
1992]. Benzylpenicillin (Penicillin G) remains the 
most effective drug against β-lactamase-negative 
bacteria [Kachares M. et al., 2001]. To such bacte-
ria belong the majority of Gram-negative anaero-
bic nonspore and some Gram-positive rods. 

Combinations of β-lactamases inhibitors (cla-
vulanic acid, Sulbactam or Tazobactam) and 
β-lactam antibiotics (Ampicillin, Amoxycillin, 
Ticarcillin or Piperacillin) are active against 
most β-lactamase-producing species. The high 
antibacterial activity of protected Aminopenicil-
lins (Amoxiclav), Cephalosporins of the 3rd and 
4th generation (Cefotaxime, Ceftriaxone, Tse-
fipim), Fluoroquinolones against anaerobic mi-
croorganisms isolated in chronic sinusitis was 
described [Kozlov V. et al., 2005; Molchanova 
M., 2011]. According to M.V. Molchanova, 
Amoxicillin is the drug of choice for empiric an-
tibiotic therapy in case of acute sinusitis. If there 
is a suspicion that the disease is caused by 

β-lactamases producing strains, Amoxicillin/
Clavulanate is the drug of choice.

conclusion 

Thus, in Zaporozhye region Cephalosporins 
and Penicillins complex are drugs of choice for an-
tibiotic therapy in patients with chronic odonto-
genic sinusites.

TAble 2. 
Drugs with a therapeutic effect towards 

identified bacteria and fungi

Bacterial 
species

Number of 
bacterial cells 

generating 
colonies

Antibiotics

Staphylococcus 
epidermidis 103 CFU/swabs

Benzylpenicillin, 
Amoxicillin, 
Amoxicillin +   
        +Clavulanate acid, 
Cefalexin, 
Cefazolin, 
Cefuroxime axetil, 
Cefalexin, 
Ceftriaxone, 
Cefepim, 
Ceftazidime, 
Imipenem, 
Meropenem, 
Tetracyclines, 
Ciprofloxacin, 
Lomefloxacin, 
Ofloxacin

Moraxella 
catarrhalis 107 CFU/swabs Сefazolin, 

Cefalotin,
Imipenem, 
Ampicillin

Hemophilus 
influenzae 103 CFU/swabs 

Streptococcus 
pneumoniae 105 CFU/swabs

Tetracyclines, 
Trimethoprim/
     /sulfamethoxazole

Klebsiella 
pneumoniae

107 CFU/swabs
Ampicillin, 
Amoxicillin,
Ticarcillin 

104 CFU/swabs

Ampicillin, 
Amoxicillin,
Ticarcillin, 
Piperacillin

Staphylococcus 
aureus 105 CFU/swabs

Benzylpenicillin, 
Amoxicillin,
Аzithromycin, 
Сlarithromycin,
Еrythromycin,
Сiprofloxacin*,
Levefloksatsin*,
Ofloxacin*

Candida famata 104 CFU/swabs 
Fluconazole, 
Itraconazole, 
Ketoconazole

note: * – partial sensitivity.



69

The New ArmeNiAN medicAl JourNAl, Vol.8 (2014), No 3, p. 65-69 bArANNiK N.g.  et al.

R E F E R E N C E S

1. Corbach. S.L. Antibiotiic treatment of anaerobic 
infections. Clin. Infect. Dis. 1994; 18: 305-310.

2. Ebbens F.A., Georgolas C., Luiten S. et al. The 
effect of topical amphotericin B on inflamma-
tory markers in patients with chronic rhinosi-
nusitis: a multicenter randomized controlled 
study. Laryngoscope. 2009; 119(2): 401-408.

3. Gulyuk A.G., Varzhapetyan S.D. [Dynamics of 
patients appeals for medical aid, features of 
primary diagnosis and treatment strategy of 
odontogenic sinusites] [Article in Russian]. 
Visnik Stomatologii (Stomatology Herald). 
2012; 2: 81-89. 

4. Hedberg M., Lingvist L., Tuner K., Nord C.E. 
Effect of clavulanic acid, sulbactam and tazo-
bactam on three different β-lactamase from 
Bacteroides informis, Clostridium butyricum, 
and Fusobacterium nucleatum. J. Antimicrob. 
Chemother. 1992; 30: 17-25.

5. Ivanova M.A. [Treatment of recurrent inflam-
matory diseases of nasal cavity and paranasal 
sinuses] [Published in Russian]. Author’s the-
sis of dissertation for candidate of medical sci-
ences. Moscow. 2008. 24p.

6. Kachares M., Nord K.E., Veintraub A. [Eco-
logical aspects of antibiotic susceptibility of 
anaerobic bacteria] [Article in Russian]. Clini-
cal Microbiology and Antimicrobial Chemo-
therapy. 2001; 3(1): 39-47. 

7. Kamanin E.I., Kozlov A.V., Veselov A.V. [Аcute 
bacterial sinusitis] [Article in Russian]. Clini-
cal Microbiology and Antimicrobial Chemo-
therapy. 2008; 10(1): 44. 

8. Kartashova O.L., Boklin A.K., Kirgizova S.B., 
Pashkov T.M. [Characteristics of microflora 
isolated in chronic and acute purulent sinus-
ites] [Article in Russian]. Modern High Tech-
nologies. 2005; 2: 36-37. 

9. Kozlov V.S., Shilenkova V.V., Shilenkov A.A. 
[Treatment of acute and recurrent exudative si-
nusites after failure of systemic antibiotic ther-
apy] [Article in Russian]. Russian Rhinology. 
2005; 4: 30-35.

10. Molchanova M.V. [Value of anaerobic flora in 
acute maxillary sinusitis in childhood in St. 
Petersburg] [Published in Russian]. Author’s 

thesis of dissertation for candidate of medical 
sciences. St. Petersburg. 2011. 21p.

11. Muzhichkova A.V. [Clinical and morphological 
features of chronic inflammation in the maxil-
lary sinus] [Published in Russian]. Author’s 
thesis of dissertation for candidate of medical 
sciences. Moscow. 2011. 22p. 

12. Nesterenko T.G., Khrustalyova E.V., Gerber 
W.H. [Features of microbial landscape of the pa-
ranasal sinuses in acute and chronic sinusites 
among residents of the Altai Territory] [Article 
in Russian]. Russian Rhinology. 2008; 2: 23.

13. Ovchinnikov O.Yu., Lopatin A.S., Panyakina 
M.A. [Using newer macrolides for the effective 
treatment of bacterial sinusites] [Article in 
Russian]. Pulmonology. Otorhinolaryngology. 
Diseases of the nose and paranasal sinuses. 
Consilium Medicum. 2007; 9(10): 82. 

14. Palchun V.T. [Otorhinolaryngology: national 
manual][Published in Russian]. Moscow. 
GEOTAR Media. 2008. 960p. 

15. Rasmussen B.A., Bush K., Tally F.P. Antimi-
crobial resistance in anaerobes. J. Infect. Dis. 
1997; 424: 110-120.

16. Ryazancev S.V., Naumenko N.N., Zakharova 
G.P. [Principles of etiopathogenetic therapy of 
acute sinusites] [Published in Russian]. St. Pe-
tersburg. 2nd ed. National Register. 2007. 40p. 

17. Shelkovaya N.H., Prokopets V.P. [Method of 
quantitative research on content of bacteria in 
clinical material collected using a cotton swab] 
[Published in Ukrainian]. Collected scientific 
papers of KMAPE employees. Kyiv. 2008. 
Vol. 17. P. 698-702. 

18. Strachunski L.S., Kamanin E.I., Tarasov A.A. 
et al. [Antibiotic therapy of sinusitis] [Article 
in Russian]. Antibiotics and Chemotherapy. 
1999; 44(9): 24-28. 

19. Volkov A.G., Zolotova T.V. [Features of antibiotic 
therapy in odonogenic maxillary sinusitis] [Arti-
cle in Russian]. Russian Rhinology. 2007; 2: 60. 

20. Zakarieva A.N. [Etiological and pathogenetic 
features of community-acquired and hospital 
sinusitis] [Published in Russian]. Author’s the-
sis of dissertation for candidate of medical sci-
ences. Moscow. 2010. 24p. 


