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Abstract 
Introduction: Zoonoses are infections transmitted from animal to man, either directly (through direct contact or contact with animal products) 

or indirectly (through an intermediate vector, such as an arthropod). The causative agents include bacteria, parasites, viruses, and fungi. The 

purpose of this review is to make an accurate examination of all zoonotic diseases that can be responsible of ear, nose, and throat (ENT) 

involvement.   

Methodology: A PubMed search was performed combining the terms (otorhinolaryngology OR rhinology OR laryngology OR otology OR 

mastoiditis OR otitis OR sinusitis OR laryngitis OR rhinitis OR pharyngitis OR epiglottitis OR dysphonia OR ear OR larynx OR nose OR 

pharynx) with each one of the etiological agents of zoonoses for the period between January 1997 and August 2012 without language 

restrictions.  

Results: A total of 164 articles were selected and examined. Larynx was the most commonly involved ENT organ, followed by oral cavity, 

pharynx, and neck. Bacteria were the most representative microorganisms involved. Nose and major salivary glands were affected most 

frequently by protozoa; paranasal sinus, oral cavity, ear, neck, nerves and upper airway by bacteria; and larynx by fungi. 

Conclusions: ENT symptoms and signs may be present in many zoonotic diseases, some of which are also present in industrialized countries. 

Most zoonotic diseases are not commonly encountered by ENT specialists. Appreciation of the possible occurrence of these diseases is 

important for a correct microbiological approach, which often requires special culture media and diagnostic techniques. 
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Introduction 
Although zoonotic infections are a major burden 

worldwide – both in terms of immediate and long-term 

morbidity and mortality [1,2] and in terms of socio-

economical, ecological, and political impact [3] – 

scientific and public health interest and funding for 

these diseases remain relatively minor and inadequate 

[4]. Zoonotic infections are defined, in general, as 

infections transmitted from animal to man (and, less 

frequently, vice versa), either directly (through direct 

contact or contact with animal products) or indirectly 

(through an intermediate vector, such as an arthropod) 

[5]. Zoonotic disease may affect ENT districts. 

Unfortunately, literature is often limited to single case 

reports from different countries and does not allow 

adequate appreciation of the problem. 

Otorhinolaryngologists often lack in-depth knowledge 

of zoonotic diseases, which complicates etiological 

identification and treatment and control strategies. In 

the present review, we summarized scientific 

publications on zoonotic diseases that directly or 

indirectly involved the ENT area. 

 

Bibliographical research 
A PubMed Medline search for human cases of 

zoonotic diseases involving head and neck areas was 

performed combining the terms (otorhinolaryngology 

OR rhinology OR laryngology OR otology OR 

mastoiditis OR otitis OR sinusitis OR laryngitis OR 

rhinitis OR pharyngitis OR epiglottitis OR dysphonia 
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OR ear OR larynx OR nose OR pharynx) with each 

one of the etiological agents of zoonoses indicated in 

Tables 1-4 for the period between January 1997 and 

August 2012 without language restrictions. A study 

was considered eligible for inclusion in the systematic 

review if it reported data on patients with zoonotic 

diseases who presented ENT signs and/or symptoms. 

Duplicate publications or papers not reporting clinical 

cases were excluded. The inclusion criteria were 

applied and the data were extracted by one reviewer 

and then checked by a second reviewer.  

 

Results 
After a scrupulous analysis, 164 papers were 

considered and examined. Most of the papers are listed 

on the basis of the etiological agent in Tables 1-4, and 

a brief note was reported for each paper if it was 

considered relevant.  

Nasal involvement was found in 24 papers. Most 

of the studies reported cases of leishmaniasis and 

fungal infections (Tables 3 and 4); bacterial diseases 

were reported in two articles, and one case each of 

Hantavirus and echinococcosis was also reported 

(Tables 2 and 4). Common symptoms were nose 

bleeding and other symptoms resulting from 

inflammatory pseudotumor (Figure 1). 

Paranasal sinus involvement, commonly with 

sinusitis symptoms, was described in 13 articles. The 

etiological agents in seven articles were bacteria; 

protozoa, fungi, and helminths were each the 

etiological agents in two articles (Figure 1). 

Involvement of the oral cavity or pharynx was 

found in 41 papers. Bacteria (in most of the cases, 

Francisella tularensis reported from Turkey) were 

detected as agents of these conditions in 25 articles 

(Table 1), followed by protozoa (eight articles), fungi 

(seven articles), and viruses. Pharyngitis, tonsillitis, 

pharyngotonsillitis, and dysphagia were found 

frequently, often associated with lymphadenopathy 

and fever (Figure 1). 

Involvement of the larynx was described in 39 

articles. Bacteria were the etiologic agents in eight 

articles, the Japanese encephalitis virus was the 

etiologic agent in one article, Leishmania spp in 11 

articles (Table 4), fungi in 18 articles (Table 3), and 

helminths in one article (Table 4). Symptoms of larynx 

involvement were epiglottitis, dysphonia, or dyspnea 

(Figure 1). 

Thirty-five articles documented ear involvement. 

Bacteria were identified in 21 articles (Table 1), 

viruses in four (Table 2), protozoa in one (Table 4), 

fungi in four (Table 3), and helminths in one article 

Figure 1. Anatomical localization of zoonotic agents at ENT region. 
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(Table 4). Otitis media, otomastoiditis, sensorineural 

loss of hearing, and vestibular dysfunction were the 

most frequently reported conditions (Figure 1). 

Involvement of the neck was found in 33 articles. 

Bacteria were identified in 29 articles, fungi in two 

articles, viruses (Cowpox virus) in one article, and 

helminths (Echinococcus granulosus) in one article. 

The most frequent manifestation was 

lymphadenopathy. Rarely, retropharyngeal or neck 

abscess and necrotizing fasciitis were found (Figure 

1). 

Nerve disease was described in eight articles. The 

most frequently involved agents were bacteria: 

Bartonella henselae, Borrelia burgdorferi, and 

Campylobacter spp. in one case (Table 1), West Nile 

Virus in one case (Table 2), and Leishmania spp. were 

detected in one case (Table 4). The most frequent 

manifestation was facial or laryngeal nerve paralysis. 

An involvement of the total upper airway was 

found in three papers, each one reporting cases of 

infection with Clostridium botulinum, Mycobactrium 

avium, and Corynebacterium ulcerans (Table 1). Only 

one article documented an involvement of facial tissue 

in the course of helminthiasis (dirofilariasis) (Table 4). 

Involvement of major salivary glands was found in 

four articles. Etiologicals agents were in one case 

Crimean–Congo haemorrhagic fever virus, in two 

cases Toxoplasma gondii, and in one case 

Cryptococcus neoformans. Symptoms were parotitis or 

parotid mass (Figure 1). 

  

Table 1. Bacterial agents of zoonoses and ENT manifestations 
Bacteria [References] ENT manifestations and notes 

Bartonella spp. [6] Atypical presentations of cat scratch disease in the head and neck; cat scratch disease presenting as acute 

mastoiditis; neck abscess secondary to cat-scratch disease; traveler's fever, cervical adenomegaly, Brazilian 

patient returning from South Africa; cat scratch disease presenting with peripheral facial nerve paralysis. 

Brucella spp. [7] Severe pharyngitis, 2 cases; [8] isolated cervical lymphadenopathy; [9,10] infection of a branchial cyst; 

[11] paravertebral abscess, torticollis; [12] Brucellar spinal epidural abscess compressing the retropharyngeal 

space. 

Campylobacter spp. [13] Multiple cranial neuropathy; [14] oropharyngeal palsy with nasal voice. 

Capnocytophaga spp.  [15] Sudden sensorineural hearing loss; [16] C. sputigena primary iliopsoas abscess secondary to 

haematogenous spread from a palatal fistula and chronic sinusitis due to previous treatment for 

nasopharyngeal carcinoma; [17] epiglottitis and necrotizing fasciitis (complication of infectious 

mononucleosis); [18] retropharyngeal abscess, 2 cases. 

Chlamydophyla psittaci [19] Sudden sensorineural hearing loss. 

Clostridium spp. [20]Botulism and dysphagia; [21] diplopia with tonsillitis; [22] infant botulism, retrospective study, 60 cases, 

infant, Brazil; [23] otogenic tetanus; [24] otogenic tetanus in children; [25] C. perfringens, sphenoid sinusitis; 

[26] C. perfringens, fatal acute necrotizing tonsillitis; [27] brain abscess secondary to acute otomastoiditis; 

[18] C. glycolicum, otogenic brain abscesses. 

Coxiella burnetii [28] Otological manifestations; fever, bilateral tonsillitis, spiking fever, lymphadenopathy, and laryngitis. 

Corynebacterium 

ulcerans 

[29] Diphtheria, France, Japan, the Netherlands, Indiana,USA; fatal case of necrotizing sinusitis, Germany; 

[30] laryngopharyngitis, Switzerland. 

Francisella tularensis [31] Oropharyngeal, Serbia; [32] parapharyngeal abscess, Turkey; outbreak of oropharyngeal 

tularemiaTurkey; neck mass, 33 patients; oropharyngeal tularemia, Germany; [33] otitis media, suppurative 

lymphadenopathy, retropharyngeal abscess, Germany; otitis media, Finland; water-borne outbreak of 

oropharyngeal and glandular tularemia, Georgia;  12-case outbreak, consumption of camel meat, Jordan. 

Mycobacterium avium, 

M. marinum, M. 

malmoense 

[34] M. avium-intracellulare, sinusitis, 8 patients; [35] M. avium-intracellulare sinusitis; M. avium 

intracellulare otomastoiditis; M. avium complex, cervical lymphadenitis, 8 cases); M. avium intracellulare, 

pseudotumor of the anterior nasal cavity; disseminated M. avium infection, immunocompetent aged patient; 

nasal fish tank granuloma, epistaxis; M. malmoense, laryngitis. 

Orientia tsutsugamushi [36] Otalgia and eschar in the external auditory canal in scrub typhus complicated by acute respiratory distress 

syndrome and multiple organ failure. 

Pasteurella spp. [37] P. multocida, fatal case, epiglottitis; P. haemolytica, croup; contamination of post-endoscopic sinus 

surgery sinus cavities with P. multocida, Canada; invasive P. multocida sinusitis, renal transplant patient;  P. 

multocida, chronic purulent otorrhoea,  meningitis transmitted by a dog that frequently licked his ear; P. 

multocida, acute bacterial meningitis, otitis media.  

Salmonella spp. 

(excluding S. typhi) 

[38] S. lomita retropharyngeal abscess; neck abscess, diabetes mellitus, 2 patients; S. senftenberg, otitis media.  

Staphylococcus aureus 

(clearly associated to 

animal reservoir) 

[39] Destructive otomastoiditis by MRSA from porcine origin, Belgium. 
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  Table 2. Viral agents of zoonoses and ENT manifestations 
Viruses [References] ENT manifestations and notes 

Chikungunya virus [40] Sudden sensorineural hearing loss, India. 

Cowpox virus [41] A case of facial cellulitis and necrotizing lymphadenitis (inoculation in the respiratory epithelium of the 

nose), Sweden. 

Crimean–Congo 

haemorrhagic fever virus 

[42] Transient evoked otoacoustic emission test; parotitis. 

Hantaviruses [43] Delayed sensorineural hearing loss; nose bleeding, acute renal failure. 

Japanese encephalitis Cricopharyngeal dysphagia in a Japanese encephalitis survivor, Republic of China.  

Tick-borne 

meningoencephalitis 

virus. 

Symptomatic palatal myoclonus with ear click after tick-borne meningoencephalitis, Poland.  

West Nile Virus [44] West Nile Virus induced vocal fold paralysis. 

 
 

 

Table 3. Parasite agents of zoonoses and ENT manifestations 
Parasite groups [References] ENT manifestations and notes 

Protozoa  

Cryptosporidium parvum [45] Sinusitis and otitis, five cases, AIDS, USA. 

Leishmania spp. Mucosal leishmaniasis, 140 patients, Brazil.  

[46] Recidivant laryngeal leishmaniasis, immunocompetent, corticosteroids. Leishmania (Viannia) braziliensis 

complex, Argentina.  

[47] A chronic mutilating rhinopathy,India; laryngeal involvement, post kala-azar dermal leishmaniasis 3 cases, 

India;  isolated laryngeal leishmaniasis in an immunocompetent patient in India; ulcerative post-kala azar 

mucosal leishmaniasis masquerading as a carcinoma, Nepal; rhinophymous leishmaniasis. Pakistan; auricular 

leishmaniasis mimicking squamous cell carcinoma. Iran; leishmaniasis of the auricle mimicking carcinoma, 

Lebanon; endonasal, L. infantum MON-80, Tunisia; [48] immunocompromised patient, ulcerated nasolabial 

skin lesion, Greece; [49] L. infantum MON-111 endonasal leishmaniasis, 2 cases, Italy; [50] laryngeal 

leishmaniasis, immunocompetent, Malta; nasal cavity, UK; [51] laryngeal leishmaniasis, three cases, Spain; 

acute tonsillitis, immunocompetent, Greece; laryngitis, long term steroid inhaler use, UK; systemic 

leishmaniasis involving the nose, Belgium; epiglottis involvement in a visceral leishmaniasis, France; [52] 

nasal, AIDS, Spain; tongue (history of treated laryngeal leishmaniasis), AIDS, Spain; [53] oral, HIV-infected, 

Italy; old-world leishmaniasis of the auricle, Greece; [54] lip, kidney transplant patient, Italy; [55] laryngitis, 

vocal cord palsy, Switzerland; mucosal L. infantum leishmaniasis, France; [56] mucosal L. infantum, Germany; 

laryngitis, Denmark. 

Toxoplasma gondii [57] Lymphadenitis presenting as a parotid mass, 2 cases; unilateral facial swelling, extranodular involvement. 

Helminths  

Trichinella spiralis Trichinella spiralis, laryngeal carcinoma. 

Echinococcus granulosus Maxillary sinus; neck; otogenic brain absces.   

Dirofilaria spp. Paranasal sinuses; facial mass. 

 
 

 

Table 4. Fungal agents of zoonoses and ENT manifestations 
Fungi [References] ENT manifestations and notes 

Cryptococcus 

neoformans 

[58] Tongue, Malaysia; retropharyngeal abscess; laryngitis, AIDS; vocal cord cyst; laryngitis simulating 

laryngeal carcinoma; colonization of a voice prosthesis; auricular cryptococcosis as the initial presentation of 

AIDS, USA; nasal cutaneous cryptococcosis AIDS; parotid gland; C. laurentii, oropharynx, erythroleukaemia, 

Belgium; otitis and  cholesteatoma; meningitis, vestibular dysfunction; isolation of C. magnus and C. chernovii 

from nasal cavities of pediatric patients with acute lymphoblastic leukemia, Kuwait. 

Histoplasma capsulatum [59] Sinusitis, AIDS; sinusitis, chronic lymphocytic leukemia; oropharyngeal, Brazil, 11 cases (5 AIDS); oral, 

HIV-negative patient, Brazil; oral histoplasmosis, 31 cases (21 AIDS), Argentina; nasal septum, AIDS; nasal, 

immunocompetent, India; laryngitis, AIDS, Argentina; epiglottic histoplasmosis.   

Paracoccidioides 

brasiliensis 

[60] Imported glottic paracoccidioidomycosis, France; laryngeal paracoccidioidomycosis masquerading as 

chronic obstructive lung disease, Venezuela; cutaneous-mucosal paracoccidio-domycosis, French Guiana; 

laryngitis mimicking carcinoma. 

Penicillium marneffei Pharyngeal tumor, AIDS, China. 

Trichophyton spp. Trichophyton rubrum, external auditory meatus. 
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Cases occurring in HIV-infected patients were 

reported in leishmaniasis, cryptococcosis, 

histoplasmosis, and penicillinosis. Other 

immunosoppressive factors (malignancy, leukemia, 

solid organ transplant, steroids) were found in patients 

with criptococcosis, leishmaniasis, pasteurellosis, 

histoplasmosis, penicillinosis, and trichinellosis. 

Five papers described cases occurring in travelers: 

two cases of leishmaniasis (Table 4), and a case each 

of paracoccidioidomycosis, histoplasmosis (Table 3), 

and bartonellosis (Table 1). Some cases were 

complicated by severe symptoms and death. Some 

papers reported cases in which the zoonotic lesions 

could have been misdiagnosed as cancer. These 

included three cases of leishmaniasis (Table 4), a case 

of laryngeal criptococosis (Table 3), two cases of 

laryngeal paracoccidiomicosis (Table 3), and one case 

of toxoplasmosis lymphadenitis presenting as a parotid 

mass (Table 4). 

 

Discussion 

On the basis of the present review, the larynx seem 

to be the most common ENT organ involved in 

zoonotic diseases, followed by the oral cavity, 

pharynx, and neck. Bacteria were the most frequently 

involved agents [6-39]. The nose and major salivary 

glands seemed to be affected most frequently by 

protozoa [47-49]; paranasal sinus, oral cavity, ear, 

neck, nerves, and upper airway were most affected by 

bacteria, and the larynx was most affected by fungi 

[58-60]. 

Of all the microorganisms considered, some have a 

worldwide distribution, while others are restricted to 

certain geographic areas. Mucosal leishmaniasis is 

uncommon outside of Central and South America. 

Mucosal leishmaniasis contracted in southern Europe 

mostly affected adult males, of which half were 

immunodeficient. Clinical polymorphism makes 

diagnosis difficult. 

It is important to note that the ENT manifestations 

in some zoonoses can be an integral part of the disease 

– for example, American mucocutaneous 

leishmaniasis (ACL) [46-56] and botulism – while in 

others, such as paracoccidiomicosis or tularemia, ENT 

involvement is only occasionally found. In addition, 

many diseases that usually do not produce ENT 

involvement (such as histoplasmosis, leishmaniasis of 

the Mediterranean region, and criptococcosis) can 

produce it in immunosuppressed patients. 

Histoplasmosis, an AIDS-defining disease, may 

present as a disseminated form in which oral lesions 

are found in 30% to 50% of patients. 

The present work shows that ENT symptoms and 

signs may be present in many zoonotic diseases, some 

of which are also present in industrialized countries. 

Most of these diseases are not commonly encountered 

by ENT specialists who may confuse them 

occasionally for neoplastic conditions. Appreciation of 

the possible occurrence of these diseases is important 

for a correct microbiological approach, which often 

requires special culture media and diagnostic 

techniques. 

Zoonotic diseases may be difficult to diagnose and 

can be capable of confusing even the most experienced 

physicians, especially if they occur in countries where 

the disease is not endemic. Because there are no 

common signs and symptoms of zoonotic diseases 

involving ENT districts, the practicing 

otorhinolaringologist, while attending to patients with 

ENT symptoms not responding to common therapy, 

should pay particular attention to anamnesis 

(immunosuppressive therapy; history of at-risk 

professional and recreational occupations such as 

hunter, ranger, farmer, and veterinarian; recent travel 

to endemic regions; particular environment of life of 

the patients and their partners; and eating habits) and 

consider the possibility of a zoonotic disease [3,4]. 

From the dawn of modern medicine, the 

understanding of infectious disease and how to treat it 

has been an integral part of the physician’s craft in all 

fields. Undoubtedly, the impact of zoonotic diseases 

may vary in relationship to the socioeconomic context 

and to the public health system in different geographic 

areas. A greater threat exists in developing countries 

[3], which today is of utmost importance in the context 

of globalization. The practice of travel medicine with 

the possibility of imported cases from endemic regions 

is also of growing concern. Often, because of 

economic globalization and increased travel and 

migration (even forced, as occurs with refugees), 

agents are found in countries different from their 

source [61]. Because this may cause serious diagnostic 

difficulties, it is important that physicians from both 

endemic and non-endemic zones increase their 

awareness of diseases that have been previously 

considered to be uncommon in their home countries. 
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