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SUMMARY

Introduction: The nasosinusal microbiology of healthy individuals is not much documented. Its knowledge allows to deter-

mine the nasosinusal colonizing agents and to monitor the patterns of bacterial resistance.

Objective: To evaluate the microbiology of the middle meatus in healthy individuals and to compare it with that of patients

with chronic rhinosinusitis.

Method: 61 healthy individuals were included. The samples were collected under endoscopic view and Gram stained

with leucocytes count and aerobic, anaerobic and fungus cultures. 114 patients with chronic rhinosinusitis

formed the control group.

Results: In healthy individuals 58 microorganisms were isolated. The most frequent ones were coagulase-negative

Staphylococcus, Staphylococcus and Corynebacterium. Fungi were cultivated in 10%. There were rare or no

white blood cells in all samples. There was penicillin resistance in 75% of the Staphylococcus aureus and 69%

of the coagulase-negative Staphylococcus. As for oxacillin, 100% of Staphylococcus aureus and 92% of coagulase-

negative Staphylococcus were sensitive. In the control group 158 microorganisms were cultivated. The most

common ones were Staphylococcus aureus and coagulase-negative Staphylococcus. Gram-negatives represented

26% of the aerobics. 73% of the samples with positive cultures presented a few or many white blood cells.

Conclusion: Rare or no white blood cell, coagulase-negative Staphylococcus and Corynebacterium were more frequent in

healthy individuals and Streptococcus pneumoniae, anaerobics and oxacillin resistant coagulase-negative

Staphylococcus and Gram-negative were more frequent in the control group.
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INTRODUCTION

The nasosinusal microbiology of healthy individuals

is not much documented (1, 2, 3, 4), specially in the middle

meatus (5, 6, 6), a region where the frontal ethmoidal

maxillary sinuses draining holes are located. Its knowledge

enables the determination of the nasosinusal colonizing

agents, something crucial for a better understanding of

rhinosinusitis and the monitoring of the bacterial resistance

trends.

Nasal endoscopy revolutionized the nasal culture by

allowing the obtainment of secretions samples directly

from the draining place with a minimal risk or discomfort

(8). ARAÚJO et al. (9) revealed the validity of the middle

meatus samples collection under endoscopic control to

determine the nasosinusal microbiology.

The bacterial resistance is a worldwide phenomenon,

but there are variations in the bacteria sensitivity to

antibiotics between countries and continents. In Brazil,

with its continental dimensions, such variation must exist

between regions. The semiquantitative leucocytes count

helps the differentiation between colonizing and pathogenic

microorganisms. The obtainment of middle meatus samples

allows the guided treatment through the culture and

sensitivity to antimicrobials.

In spite of its great importance, the literature still has

a gap about the nasosinusal microbiology of healthy

individuals, as well as concerning the colonizing or

pathogenic behavior of such microorganisms.

Taking all these questions into account, we idealized

this study to identify the middle meatus bacterial flora,

determine the antimicrobial sensitivity in healthy individuals,

and compare it with that of patients with chronic

rhinosinusitis.

METHOD

We performed a contemporary cohort study with

transversal cut, in which 61 healthy volunteers and 114

patients with chronic rhinosinusitis, who formed the control

group, were evaluated in the period comprised from March

1999 and January 2007, in Porto Alegre.

We considered to be healthy the individuals without

nasosinusal complaints and who didn’t present with

secretion or polyps in the middle meatus during the nasal

endoscopic exam. No radiologic exams were performed in

the paranasal sinuses in this group. We included individuals

who hadn’t used antimicrobials, corticosteroids, nasal

atomizers or illicit drugs in the period of 21 days prior to the

study accomplishment (6, 7). We left out carriers of

septum deviation that prevented us from viewing the

middle meatus (10).

The inclusion criteria for the control group were:

presence of signs and symptoms of rhinosinusitis with

duration of at least three months, without response to

medication treatment with amoxicillin associated to

clavulanate and/or second generation cephalosporin, for

four weeks (11); rhinosinusal commitment confirmed by

computerized tomography of the paranasal sinuses and

middle meatus secretion at the moment of the nasal

endoscopy (12, 13, 14, 15). We excluded from the control

group the individuals who had used antibiotics in the 21

days prior to the sample collection and/or presented with

septum deviation that prevented us from viewing the

middle meatus (5, 10).

The samples were collected under endoscopic

view (rigid endoscopes Storz of 4 mm or 2.7 mm, with

angulation of 30º or 0º). The equipment were previously

sterilized with immersion in glutaraldehyde at 2% during 20

minutes. Then, sterile cottons wetted in neotutocaine (4%)

were inserted into the nasal cavity for 5 minutes (10, 16)

and the endoscope was used to lateralize the nasal wing,

avoiding its contact with the swab, placed in the middle

meatus for the material collection (6,7).

The samples were forwarded to the laboratory at

most 1 hour after collection, in Stuart transportation means

(Starplex Scientific, Ontario, Canada) for cultivation of

aerobic microorganisms and in thioglycolate broth for

anaerobes cultivation.

In the laboratory, the bacterioscopic exam was

performed by using the Gram coloration. The presence of

leucocytes was determined by semiquantitative technique,

with classification into four groups: absent; uncommon

from 1 to 5; a few from 5 to 25; and numerous, above 25

leucocytes per field of a thousand increases. (6, 17, 18).

For the aerobic culture, the material was sowed in

plates containing the middle of agar MCCONKEY (Difco,

Detroit, USA or Becton Dickinson, Maryland, USA) and agar

Tripticase Soy (Difco, Detroit, USA) enriched with 10% of

sheep blood (blood agar) and incubated at 37o C for 24

hours. Where there was no bacterial growth, the middles

were reincubated for 24 more hours before they were

released as negatives.

The cultivation for anaerobic germs was performed

through sheep blood agar sowing based on brucella blood

agar (Difco, Detroit, USA) and the bacteroide bile esculine

agar, with incubation for up to 72 hours in the anaerobiosis
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atmosphere provided by the Gaspak systems (Becton

Dickinson, Maryland, USA), Anaerocult (Merck SA, Brazil)

or Anaerobic (Probac, São Paulo, Brazil). The thyoglycalate

broth was used as a backup for anaerobes sowing in case

of suspicion of the presence of germ cells in the sample

(calculated by the Gram method) and the absence of

growth in the plates. After the isolation and confirmation it

was anaerobic germ, the microorganism identification was

made with the use of the API system for anaerobic germs

(Bio Merieux, France).

The mycological analysis was carried out through

the material direct exam, between lamina and glass slide,

and culture of the material in the middle of Sabouraud with

or without chloramphenicol and cycloheximide (BBL). The

incubation was made at 25o-35o C and the cultures were

observed up to 20 days for release as negatives for fungi.

The fungi and yeasts identification was made from the

microscopic morphology and the use of a commercial kit

for identification of yeasts (API system, Bio-Mereux, France),

respectively.

The determination of the (MIC) minimum inhibitory

concentration and the bacterial identification were made

by automation (MicroScan, AutoScan-4) through isolation

of the bacterium in (BHI) Brain Heart Infusion Broth,

incubated at 35o-37o for 6-12 hours and inoculated in

proper panels for Gram-positives or Gram-negatives.

The lab procedures and the antibiogram results

complied with determination by the (NCCLS) National

Committee for Clinical Laboratory Standards, and took into

account the bacterial species and the infection location

(19). The statistical package employed was the (SPSS)

Statistical Package for Social Sciences 8.0. For proportions

comparison we used the Chi-square test with Yates

correction. The acceptable error was of 5% (p < 0.05). The

Fischer’s exact test was applied when the number expected

for a given characteristic was lower than 5 patients (17).

The project was approved by the institution ethics

committee. The healthy individuals were informed about

the study and gave oral consent and the control group

members signed a free and clear consent term. No patient

included in the study was remunerated.

RESULTS

Out of a number of 61 samples cultivated in healthy

individuals, 82% were positive and 58 microorganism were

isolated (Table 1). From which the most prominent were

the negative Staphylococcus coagulase, Staphylococcus

aureus and Corynebacterium sp., respectively, in 44%,

20% and 16% of the samples. We observed mixed flora in

13% and sterile samples in 18% of the individuals. No

anaerobic germ was isolated.

The mycological culture was positive in 6 samples,

and 2 Paelomyces, 2 Aspergillus sp., 1 Cladosporium and

1 Candida sp. were identified. There was no growth at the

direct exam, which characterized colonization.

All patients presented with rare or no leucocytes in

semiquantitative count. As for the bacterial resistance

standards, we identified within the isolated Staphylococcus

aureus resistance to penicillin and erythromycin,

respectively, in 75% and 33%; and 100% of sensitivity to

oxacillin. Within the negative Staphylococcus coagulase,

69%, 74% and 8% presented resistance to penicillin,

erythromycin and oxacillin respectively. The

Corynebacterium presented 30% and 40% of resistance to

erythromycin and sulphamethoxazole/trimethoprim and

100% of sensitivity to penicillin.

The control group was composed by 114 patients

with chronic rhinosinusitis. One or more samples were

collected from all of these patients. Eight per cent of the

samples were sterile and 15% had mixed flora.

A total of 158 microorganisms were cultivated

(Table 2): The Staphylococcus aureus was present in 26%

of the samples, negative Staphylococcus coagulase in 14%

and Streptococcus pneumoniae in 12%. Gram-negatives

or facultative were identified in 26% of the aerobes. The

anaerobe germs were isolated in 8% of the samples.

Fungi were cultivated in 14% of the control group

samples. The fungal rhinosinusitis was classified as allergic

in four cases, and as fungal boll in three cases. In six patients

Table 1. Microorganisms isolated in the healthy individuals

middle meatus.

Species N isolated

Aerobes

Gram-positives

Negative Staphylococcus coagulase 27

Staphylococcus aureus 12

Corynebacterium 10

Streptococcus pneumoniae 2

Gram-negatives

Cedecea davisae 1

Fungi

Aspergilus 2

Paecylomyces 2

Cladosporium 1

Candida 1

Total 58
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the fungi were deemed to be colonizing for the direct

exam was negative and for there was no evidences of

fungal rhinosinusitis.

In the leucocytes count analysis by the Gram

method, 46% of the samples presented with numerous

leucocytes, 29% a few, 9% rare and 16% absent. Among the

samples with positive culture, 73% showed numerous or a

few leucocytes.

As for the bacterial resistance standards in the

control group, the negative Staphylococcus coagulase

were resistant to penicillin in 90% of the samples,

erythromycin in 75%, clyndamicin in 66%, oxacillin in 53%

and gentamicin in 43% of the samples. As for the

Staphylococcus aureus, 78% of the samples presented

resistance to penicillin, 44% to erythromycin, 24% to

clyndamicin, 17% to gentamicin and 16% to oxacillin, and

all of these were sensitive to levofloxacin.

In the leucocytes count comparative study by the

Gram’s method, the control group presented with a

statistically significant difference, with 100% of rare and

absent cases against 25% in the patients with chronic

rhinosinusitis (p <0.001).

Sterile samples, negative Staphylococcus coagulase

and Corynebacterium were statistically more frequent in

the healthy individuals, while Staphylococcus aureus,

Streptococcus pneumoniae, the Gram-negatives and the

anaerobes were statistically more frequent in the control

group (Table 3).

When it comes to the comparison of the bacterial

resistance patterns between the healthy individuals and

the control group, only the negative Staphylococcus

Table 2. Microorganisms isolated in the middle meatus of

patients with chronic rhinosinusitis.

Species N isolated

Aerobes

Gram-positives

Staphylococcus aureus 41

Streptococcus pneumoniae 19

Staphylococcus epidermidis 15

Streptococcus viridans 6

Streptococcus agalactiae 3

Streptococcus intermedius 3

Staphylococcus sp. 3

Staphylococcus lugdunensis 2

Staphylococcus auricularis 2

Staphylococcus xylosus 1

Streptococcus pyogenes 1

Aerococcus viridans 1

Enterococcus faecallis 1

Enterococcus gallinarium 1

Enterococcus avium 1

Gram-negatives or facultative

Pseudomonas aeruginosa 7

Moraxella catarrhalis 4

Enterobacter aerogenes 3

Escherichia coli 3

Haemophillus sp. 3

Acinetobacter iwollfii 2

Tatumella ptyseos 2

Burkholderia cepacia 1

Citrobacter freundii 1

Enterobacter cloacae 1

Enterobacter intermedium 1

Klebsiella oxytoca 1

Morganella morganii 1

Proteus mirabilis 1

Providencia alcalifantis 1

Serratia marcescens 1

Serratia fonticola 1

Stenotrophomonas maltophilia 1

Anaerobes

Gram-positives

Peptostreptococcus sp. 5

Peptococcus 2

Gram-negatives

Bacteriodes fragiles 3

Fungi

Candida sp. 4

Aspergilus sp. 2

Aspergillus niger 1

Aspergillus fumigatus 1

Alternaria 1

Fusarium 1

Penicillium 1

Schizofilum comuni 1

Tricoderma viridans 1

Total microorganisms isolated 158

Table 3. Comparison between the isolated microorganisms

in healthy individuals and the control group.

Microorganisms Group Healthy  Value P

Control Individuals

 (n=114)% (n=61) %

Aerobes 86 85 0,90

Negative Staphylococcus

coagulase 20 44 <0,001

Staphylococcus aureus 36 20 0,03

Corynebacterium 0 16 <0,001**

Streptococcus pneumoniae 17 3 0,01**

Gram-negatives 26 2 <0,001**

Anaerobes 8 0 0,03**

Fungi 14 10 0,42

Mixes flora 15 13 0,75

Sterile 8 18 0,04

* = Chi-square Test

** = Fisher’s exact test
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coagulase resistance to oxacillin was statistically higher in

the control group (Table 4).

DISCUSSION

The works published so far on the nasosinusal

microbiology in healthy persons present significant aspects,

observed in the patients selection, the nasal mucosa

sterilization methods or the evaluation of bacterial resistance

patterns.

The techniques have already been described for the

obtainment of nasosinusal samples for the microbiological

study. Out of which we found the nasal swab and the swab

of nasopharynx, the aspiration of the maxillary sinus

secretion, through biopsy via canine cavity, and the swab

of the middle meatus under direct or endoscopic view.

The culture obtained through the placement of a

swab in these nasal secretions allows the identification of

microorganisms with a minimal risk or discomfort to the

patient. However, this technique has been criticized for its

high bacterial contamination potential present in the nasal

vestibule.

The maxillary sinus direct biopsy method was

during a long time taken as a golden-standard to determine

the nasosinusal cavity microorganisms, but it’s not free

from controversies. In addition to being an uncomfortable

procedure, it requires sedation or general anesthesia. The

biopsy is also related to infra-orbital nerve lesions and, in

children, to lesions in the dental germs (20). Nevertheless,

its major restriction is the fact of providing the maxillary

sinus with restrict information.

The nasal endoscopy brought a new perspective to

the nasal culture, because it allows the collection of

secretion directly from its draining locations, and reduces

the contamination risk. In 1992, POOLE (21) revealed

cultures of samples obtained closely but not directly from

mucopurulent secretions were failures in the attempt to

identify the pathogenic agents.

The parameters used for selection of the healthy

individuals and the sample collection methods were similar to

those proposed by NADEL et al. (6) and by KLOSSEK et al. (7).

The inadequate selection of the groups is reflected in the

results interpretation and makes one object works such as the

one by GORDTS et al. (22, 23), who consider the children

submitted to variable surgical procedures to be healthy.

The main studies (6, 7) about the middle meatus

microbiology in healthy individuals published so far have

not performed the disinfection of the nasosinusal mucosa.

In our study, we adopted as a mucosa sterilization method

the placement of cotton turundas wetted in neotutocaine

at 4% in the nasal cavity, with as asserted by some authors

(16, 17).

In the microbiology study of the healthy individuals,

SAVOLAINEN et al. (2) and GORDTS et al. (22) reported on

100% and 75% of positive cultures in samples collected

under direct view. KLOSSEK et al. (6) and NADEL et al. (7)

found, respectively, 80% and 82% of positive cultures in

samples collected under endoscopic control, findings simi-

lar to those of our study.

In our study, the SCN, Staphylococcus aureus and

Corynebacterium were the most frequent microorganisms

in the middle meatus of the healthy individuals. Such germs

were considered to be saprophyte for the absence or rarity

of leucocytes in the Gram’s method and configure a finding

similar to those of KLOSSEK et al. (6) and NADEL et al. (7).

As far as anaerobe microorganisms are concerned,

all the cultures were negative, differently from the

abovementioned authors, who identified them in,

respectively, 15% and 20% of the healthy individuals.

Fungi were cultivated in 10% of the healthy

individuals, however, they were not identified in the direct

Table 4. Comparison between the bacterial resistance in healthy individuals and the control group.

Staphylococcus aureus (%) P* Negative Staphylococcus coagulase (%) p*

Penicillin

IS  GC 75  78 1,00 69  90 0,07

Erythromycin

IS  GC 33  44 0,58 74  75 1,00

Oxacillin

IS  GC 0  16 0,07 8  53 <0,001

IS = Healthy Individuals

GC = Control Group

* = Chi-square Test

** = Fisher’s exact test
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exam, and were deemed to be colonizing. PONIKAU et al.

(24) isolated fungi by PCR in 100% of the healthy individuals.

Other authors (25) also found their high prevalence in the

healthy nasal cavity, while RAO et al. (26) didn’t identify

fungi in healthy individuals. We believe fungi may be

frequently isolated in the nasal cavity, but such results

should not be overestimated. The positive culture must be

relating to the clinical picture and the direct exam.

In a comparative study between the middle meatus

microbiology of healthy individuals and patients with

chronic rhinosinusitis, we identified Staphylococcus aureus

and negative Staphylococcus coagulase as microorganisms

with high prevalence in both groups. However, like KLOSSEK

et al. (15), we found SCN with major frequency in healthy

individuals. Our findings reinforce the concept that negative

Staphylococcus coagulase are predominantly saprophytes,

but, when found with numerous leucocytes, they may

represent a true infection.

As for the bacterial resistance indexes, the main

studies published (6, 7, 22) don’t make any comment on

the healthy individuals bacteria patterns. As far as the

Staphylococcus aureus resistance to penicillin is concerned,

our results were similar to those by TEWODROS (27), who

identified 74% of resisting microorganisms, and lower than

those by ALI et al. (28) and PAUL et al. (29) who reported,

respectively, 93% and 98%.

Our results regarding the occurrence of oxacillin

resistant Staphylococcus aureus in the nasal cavity of

healthy individuals were very divergent from ALGHAITHY et

al. (30), who confirmed an incidence of 11%, too much

higher than that reported in the literature (28, 29). The high

level of resistance identified by these authors may be

explained by the indiscriminate use of antibiotics in some

regions.

Upon comparison of the resistance patterns in

healthy individuals with that of the control group, we

identified a higher frequency of resistant Staphylococcus

aureus and negative coagulase.  However, such difference

was statistically significant only for negative Staphylococcus

coagulase.

This study results analysis confirms the presence of

a commensal flora in the middle meatus, similar to that

identified in patients with chronic rhinosinusitis, as well as

the extreme need for use of technique to determine the

pathogenicity or not of the microorganisms, such as, the

semiquantitative leucocytes count.

The bacterial resistance is an emerging problem in

all medicine areas.  Prolonged and repeated treatments are

surely implied with the mitigation of the sensitivity to the

antimicrobials. The correct knowledge of the healthy

individuals microbiology, as well as their patterns of resistance

to antimicrobial may be used in the prevention of the

resisting origins appearing and in the promotion of a long-

lasting efficiency for the high spectrum antibiotics.

CONCLUSIONS

The negative Staphylococcus coagulase,

Corynebacterium and Staphylococcus aureus were the

most prevalent microorganisms in the middle meatus of

the healthy individuals. Fungi were present in 10% of the

individuals. No anaerobic germs were identified.

In the comparative study between the healthy

individuals and the control group, absence or rarity of

leucocytes, sterile samples of negative Staphylococcus

coagulase were more frequent in healthy individuals, while

Staphylococcus aureus, Gram-negatives, anaerobes and

Streptococcus pneumoniae were more frequent in the

control group.

The susceptibility to penicillin was observed in 25%

of the Staphylococcus aureus, in 31% of the negative

Staphylococcus coagulase and in 100% of the

Corynebacterium.  In the comparison of the bacterial

resistance of the healthy individuals with the control group,

we identified in the latter a higher frequency of oxacillin

resistant negative Staphylococcus coagulase.
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