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Introduction

Otorhinolaryngological field consists of the ears, nose, oral

cavity, pharynx and larynx, which serve as entrance points

for invasion by exogenous microbes and are frequent sites

of infection. Normal bacterial flora, including anaerobes,

are found in these sites as well. The percentage of anaerobes

among all normal bacterial flora at these sites is about 40%

for adults, although it rises slightly according to aging [1].

Involvement of anaerobes in otorhinolaryngological

infections

Anaerobes are rather closely involved in otorhinolaryngo-

logical infections. They can induce various anaerobic

infections, presenting with features specific to anaerobes.

Anaerobic infections in the field of otorhinolaryngology

often cause closed abscesses, requiring drainage incision

for treatment. Furthermore, patients often have basal dis-

eases (diabetes mellitus) which lead them to infection. Care

is needed regarding these features.

Data on 109 cases with infections involving anaerobes,

recently encountered at the Department of Otorhinolaryn-

gology, Second Hospital of Fujita Health University, are

presented below. The infection was a peritonsillar abscess

in 59 cases (54.1%), acute sinusitis/acute exacerbation of

chronic sinusitis in 20 (18.3%), deep neck abscess in 5

(4.6%), suppuration of congenital ear fistula in 5 (4.6%),

auricular cyst suppuration in 5 (4.6%), gingival abscess in

4 (3.7%) and others in 11 (10.1%) [2]. It may be desirable

to discuss isolated bacteria for each of these infections.

However, when analyzed in detail, the type and percentage

of anaerobes isolated differed little among these otorhino-

laryngological sites, and the number of cases was very small

for deep neck abscess and the conditions listed above after

deep neck abscess. Therefore, if individual conditions are

discussed separately, analysis of the frequency of individual

anaerobes may be markedly affected by the small number of

cases with these conditions. For this reason, all of these

conditions were combined when anaerobe isolation rates

were analyzed. Table 1 shows the 182 anaerobe strains

isolated from these patients. The most frequently isolated

anaerobes were bacteria of Prevotella spp. (33 strains,

18%), including P. intermedia (8 strains), P. ruminocola

brevis (6 strains), P. melaninogenica (4 strains), P. oralis

(4 strains), P. bivia (1 strain) and 10 unidentified strains.

Twenty-three strains of Peptostreptococcus (13%) were

isolated, but they remained unidentified. Nineteen strains

of Fusobacterium (10%) were isolated, including 2 of

F. varium, 1 of F. nucleatum and 16 of other bacteria of

Fusobacterium spp. Thirteen strains of Bacteroides (7%)

were isolated, including 4 of B. capilosus, 3 of B. uniformis,

2 of B. ovatus, 1 of B. ureolyticus, 1 of B. vulgatus and 2 of

other bacteria of Bacteroides spp. In addition, 10 strains of

Porphyromonas asaccharolytica (6%), 6 of Propionibac-

terium spp. (3%) and 5 of Veillonela spp. (3%) were iso-

lated. Other than these strains, there were 66 unidentified

anaerobic gram-negative rods (36%) and 7 unidentified

anaerobic gram-positive rods (4%).

The pathophysiology, pathogens, selection of anti-

bacterial agents and how to use them will be presented

for major anaerobic infections in the field of

otorhinolaryngology.
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Major anaerobic infections in the field

of otorhinolaryngology

Peritonsillar abscess

Peritonsillar abscess seems to be the most frequent anaer-

obic infection in the field of otorhinolaryngology. This

infection is an outcome of the spread of acute tonsillitis

beyond the tonsillar capsule into the peritonsillar area and

involves the formation of an abscess between the capsule

and the superior laryngeal constrictor [3]. Patients with this

infection complain of pharyngalgia, swallowing pain,

fever, and (occasionally) dyspnea, etc. One method used to

collect samples from patients suspected of having this

infection (this method is also useful for treating this

infection) is to puncture the swollen part around the tonsil

with an 18G needle for drainage. After drainage of pus has

been confirmed, the punctured area is extensively incised

for drainage, if needed, to facilitate early healing and

prevent pus re-pooling. If treatment is applied inappropri-

ately, relying on antibacterial agents alone and skipping

centesis, incision and drainage, the abscess may spread into

the parapharyngeal space, possibly advancing into deep

neck abscess. Care is needed to avoid this outcome. In

cases of deep neck abscess, external neck incision during

emergency operation is often needed.

Figure 1 shows the trends in isolation of bacteria from

peritonsillar abscesses, contained in the report from the

Third Nationwide Surveillance of Clinical Isolates from

Patients with Otorhinolaryngological Infections [4]. Simi-

lar to other reports, anaerobes were isolated from about

60% and aerobes from about 40% of all cases. The most

frequently isolated anaerobes were Peptostreptococcus

(21.2%), followed by Prevotella (20.4%) and Fusobacte-

rium (14.2%). Bacteria of these three genera accounted for

56% of all anaerobes isolated. Among aerobes, Strepto-

coccus spp. (indigenous bacteria) was isolated from 23.5%

and Streptococcus pyogenes from 6.9%.

Acute sinusitis or acute exacerbation of chronic sinusitis

is an outcome of the spread of acute nasal inflammation

into the paranasal sinus or of exacerbation of chronic

sinusitis due to additional bacterial infection. Symptoms of

these conditions include puriform nasal discharge, buccal

pain and headache. All of the aforementioned anaerobes

were isolated from pus collected by maxillary sinus

puncture. As shown in Fig. 2, the anaerobes isolated

included Peptostreptococcus (20%), Prevotella (20%),

Bacteroides (11%), Porphyromonas (6%), Veillonella (6%)

and Fusobacterium (3%). Of all anaerobes isolated, 34%

remained unidentified.

Neck cellulitis and deep neck abscess

Neck cellulitis and deep neck abscess are outcomes of the

spread of initial infection (dental caries, gingivitis, oral floor

infection, tonsillitis, peritonsillitis, peritonsillar abscess,

acute epiglottitis, salivary gland suppuration, infection

secondary to esophago-tracheal injury, etc.), esophago-

Table 1 Isolated anaerobes [2] (182 strains)

Strains

Prevotella spp. (33 strains)

P. intermedia 8

P. ruminocola breris 6

P. melaninogenica 4

P. oralis 4

P. bivia 1

Other Prevotella spp. 10

Bacteroides spp. (13 strains)

B. capilosus 4

B. uniformis 3

B. ovatus 2

B. ureolyticus 1

B. vulgatus 1

Other Bacteroides spp. 2

Fusobacterium spp. (19 strains)

F. varium 2

F. nucleatum 1

Other Fusobacterium spp. 16

Others

Peptostreptococcus sp. 23

Porphyromonas asaccharolyticus 10

Propionibacterium spp. 6

Veillonella spp. 5

Anaerobic gram-positive rods 7

Anaerobic gram-negative rods 66

Modified from Ref. [2]

Prevotella spp. (20.4%)

Fusobacterium spp. (14.2%)

Bacteroides uniformis (0.4%)

Veillonella spp. (1.2%)

Propionibacterium acnes
(0.4%)

Peptostreptococcus spp. 
(21.2%)Other gram-negative rods 

(0.4%)
Pseudomonas aeruginosa
(0.4%)

Enterobacteriaceae (0.4%)

Other Haemophilus spp. 
(6.2%)

Haemophilus
influenzae (0.4%)

Enterococcus spp. (0.4%)

Other Streptococcus spp. 
(23.5%)

Streptococcus pyogenes
(6.9%)

Streptococcus pneumoniae
(0.4%)

Other coagulase-negative 
Staphylococcus (0.8%) Staphylococcus spp. (2.7%)

260 strains

Fig. 1 Frequency of isolated bacteria from peritonsillar abscess [4]

(Modified from Ref. [4])
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tracheal injury, skin diseases, ear diseases, etc. into the neck

region precipitated by various factors (underlying disease,

compromised immune function, inappropriate treatment,

etc.) [5]. Following recent advances in antibacterial agents,

these infections have become relatively rare. However, if

initial treatment fails, they can lead to severe mediastinitis,

mediastinal abscess, pneumonia, pyothorax, pericarditis,

venous thrombosis, meningitis, brain abscess, etc. occa-

sionally resulting in fatal complications [sepsis, dissemi-

nated intravascular coagulation (DIC), multiple organ

failure (MOF), rupture of large cervical and thoracic ves-

sels, etc.]. Adequate care is therefore warranted when

dealing with cases having these conditions. The pathogen

varies slightly depending on the type of initial infection.

Irrespective of the initial infection, it seems likely that

anaerobes are involved in about 60% of cases with these

conditions. Mixed infection involving aerobes (primarily

indigenous bacteria of the oral cavity and pharynx) is

common. Major anaerobes isolated from cases of neck

cellulitis and deep neck abscess are Peptostreptococcus,

Prevotella, Fusobacterium and Bacteroides.

Suppuration of congenital aural fistula

Suppuration of congenital aural fistula is an outcome of

suppuration of a congenital preauricular fistula. Erythema,

swelling, pain and pus are noted in the fistula. Auricular cyst

suppuration presents with local pain, swelling and erythema.

Details of dental anaerobic infections are described in

another section. Anaerobes isolated from cases having these

conditions [2] were Peptostreptococcus (6 strains), Bacte-

roides (2 strains) and unidentified anaerobes (14 strains).

Selection of antibacterial agents

When selecting antibacterial agents for cases with infec-

tions strongly suspected of involving anaerobes, it is

essential to keep in mind the possibility of anaerobic

infection. Because symptoms of these conditions are often

severe, antibacterial injections are usually used. Recently,

development of resistance of Bacteroides to clindamycin

(CLDM) has been attracting close attention. So far as

anaerobes in general are concerned, there is a marked

tendency for an increase in b-lactamase-producing strains

and a rising percentage of strains resistant to second- and

third-generation cephems (including the oxa-type), mac-

rolides, CLDM and quinolones. Therefore, care is needed

to confirm drugs applicable to individual cases. In elderly

patients and those with underlying diabetes mellitus or

other diseases, multiple drug resistant methicillin-resistant

Staphylococcus aureus (MRSA) or Pseudomonas aeru-

ginosa is sometimes responsible for otorhinolaryngological

infections. This needs to be borne in mind. Cellulitis can be

adequately treated with powerful antibacterial agents. In

cases in which cellulitis is accompanied by an abscess,

a combination of operative manipulations (puncture, inci-

sion, drainage, etc.) and powerful antibacterial agents is

used. Recommended first-line drugs are penicillin injec-

tions [aspoxicillin, piperacillin (PIPC), sulbactam/ampi-

cillin (SBT/ABPC), tazobactam/piperacillin (TAZ/PIPC),

etc.] combined with CLDM or minocycline (MINO).

In severe cases, panipenem/betamipron (PAPM/BP),

meropenem (MEPM) and doripenem (DRPM) are selected.

In cases from which MRSA has been isolated, anti-MRSA

agents [vancomycin (VCM), teicoplanin (TEIC), arbekacin

(ABK) and linezolid (LZD)] are selected.
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Fig. 2 Anaerobes isolated from acute sinusitis or acute exacerbation

of chronic sinusitis [2] (Modified from Ref. [2])
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