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Abstract This study is intended to analyze the clinical

profile and outcomes of deep neck space infection in dia-

betic patients in our tertiary care centre. A prospective

study of 1 year duration from 30th September 2015 to 30th

September 2016 at department of Otorhinolaryngology,

Gauhati Medical College and Hospital, Guwahati. A total

of 45 diabetic patients who presented with DNSI are

included in this study. Their demographic profile, etiology,

bacteriology, treatment, duration of hospital stay, compli-

cations and outcomes have been analyzed. 45 patients were

recorded; 32 (71.11%) were men, and 13 (45%) were

women, with a mean age of 63.27 ± 7.55 years. There

were 30 patients (66.67%) who had associated systemic

diseases apart from diabetes mellitus. The parapharyngeal

space in 13 patients (28.89%) was the most commonly

involved space. Odontogenic infections in 18 patients

(40%) and upper airway infections 9 patients (20%) were

the two most common causes. Klebsiella pneumonia in 29

patients (64.44%), was the commonest organism isolated

through pus cultures. All the patients except one (97.78%)

came with abscess and underwent surgical drainage. One

patient (2.22%) with carbuncle underwent regular dressing.

Six patients (13.33%) had major complications. Those

patients with other underlying systemic diseases or com-

plications tended to have a longer hospital stay and were

older. No cases of death has been reported. (mortality rate,

0%). DNSI patients with diabetes have a more severe

clinical course. They are likely to have complications more

frequently and a longer duration of hospital stay. In clinical

practices while dealing with these patients more vigilance

is required. On admission empirical antibiotics should

cover K. pneumonia. Early surgical drainage remains the

main method of treatment. Primary prevention can be

achieved by orodental hygiene, regular dental check ups

and in this part of the country by avoidance of substance

abuse like tobacco chewing.

Keywords Diabetes � Neck spaces � Klebsiella �
Parapharyngeal � Odontogenic

Abbreviations

DNSI Deep neck space infections

DM Diabetes mellitus

Introduction

In the past deep neck space infections were fairly common

with considerable morbidity and mortality. The advent of

better diagnostic tools, availability of broad spectrum

antibiotics and decision for early surgical intervention has

drastically reduced the incidence. However deep neck

space infections still occur relatively frequently in older

patients with systemic diseases like diabetes mellitus, with

a definite potential for significant morbidity and even

mortality with improper or delayed treatment.

Anatomy

Neck infections can be classified as superficial and deep

infections. Superficial neck infections include the skin,
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subcutaneous tissues and superficial fascia. Deep neck

space infections (DNSI) includes the deeper neck tissues,

which are surrounded by multiple layers of deep cervical

fascia with potential spaces between them. According to

their relationship with the hyoid bone, 11 deep spaces has

been described [1].

Pathophysiology and Spread of Infection

Lymphatic spread of infection from oral cavity., face and

superficial neck compartment to deep neck spaces; result-

ing in cervical lymphadenopathy, which may lead to sup-

puration and abscess formation; and penetrating injury,

which can introduce the infection to the deeper neck

spaces. This infection can spread through the fascial

planes, and the pus accumulated can expand the potential

spaces between the different layers of the deep cervical

fascia. The surgical drainage to these potential spaces is

complex due to proximity to Neurovascular structures and

their communication to each other and other parts of body

(mediastinum and coccyx) [2].

Clinical Presentation

The clinical features of DNSI are due to the mass effect of

the inflamed tissues or abscess cavity on the surrounding

structures and because of the direct involvement of the

surrounding structures. DNSI occur in any age group but

are more commonly associated with the patients with poor

oral hygiene and lack of dental care. The factors respon-

sible for complications such as mediastinal extension are

older age, involvement of two or more spaces, presence of

cardiovascular and pulmonary comorbidities [3].

Aetiology

Before the advent of antibiotics, tonsillar and peritonsillar

infections were the commonest (70%) source of infection

in cases of DNSI [4]; but now the most common cause is

considered to be odontogenic [5]. Another study shows

tonsillitis as the most common aetiology of DNSI in chil-

dren, whereas odontogenic origin is the most common

aetiology of DNSI in adults [6].

Microbiology

The pus culture reports of the deep neck space abscess is

polymicrobial, mostly reflecting the oral flora; aerobic as

well as anerobic organisms are isolated, and both gram

positive and gram negative organisms are cultured [7, 8].

Wang et al. [7] isolated klebsiella pneumoniae in patients

with DM.

Investigations

Precise localization of DNSI on clinical ground is chal-

lenging, due to the complex anatomy of neck and deep

seated nature of DNSI. Thus investigations are helpful in

this situation. Laboratory tests are done to confirm raised

markers of infection, and blood cultures are required in

septic patients. Radiological investigations include a lateral

neck radiograph, ultrasound scan and computed tomogra-

phy (CT). A CT scan with contrast can show the presence

of air indicating abscess. It can also be helpful in differ-

entiating the retropharyngeal adenitis from abscess, hence

avoiding unnecessary surgical intervention. After the sur-

gical drainage biopsy of the tissue should be sent for

histopathological examination. The MRI scan can yield

better soft tissue delineation. Arteriography is done if there

is suspected involvement of major neck vascularity in the

infectious process. The ultrasound scan is very useful for

guided fine needle aspiration for microscopy, culture and

sensitivities [9].

Surgical Drainage

Early surgical incision and drainage with antibiotics as per

culture and sensitivity reports has been the mainstay of

treatment. Incision and exploration sometimes risks the

patient to potential injury to neurovascular bundle. There-

fore before performing incision and drainage one should

have thorough anatomical knowledge of the deep neck

spaces of head and neck [10].

Comorbidities

DNSI are associated with other comorbid illness. The most

common being Diabetes Mellitus as reported by LEE et al.

in his study. According to his study the complication are

more with diabetes if more than two neck spaces were

involved [11]. In another study by HUANG et al. it is

confirmed that patient with DNSI associated with Diabetes

had longer duration of hospital stay and required intuba-

tions and tracheostomy than without DM [8].

Results

Demography

Of 45 patients, 71.11% (32 of 45) were men and 28.89% (13

of 45) were women. Their ages ranged from 37 to 70 years,

with a mean age of 63.27 ± 7.55 years. The age distribution

curve peaked in the sixth decade. With respect to demo-

graphic distribution, (36 of 45) patients 80% were from a

rural background and (9 of 45) 20% were from an urban
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background. All the patients 100%were tobacco chewer (45

of 45) and 40% were tobacco smokers (18 of 45).

Distribution according to gender

71% 

29% 

male71.11% female 28.89%

.
Types of Deep Neck Infections (Space

and Character)

Abscess formation was noted in all the patients except one

(97.78%) and carbuncle in nape of neck in only 1 patient

(2.22%). The parapharyngeal space was the most commonly

involved space of deep neck infections 28.89% (13 of 45),

posterior cervical space 17.78% (8 of 45) and extended space

that is involvement of more than two spaces 17.78% (8 of

45), submandibular space 13.33% (6 of 45), masticator space

6.67% (3 of 45), carotid space 6.67% (3 of 45) and nape of

neck 6.67% (3 of 45). Cases were confirmed by proper

clinical examination and needle aspiration.

Distribution according to space involved

S. no. Space involved No of patient

(out of 45)

% Percentage

1. Parapharyngeal space 13 28.89

2. Posterior cervical space 8 17.78

3. Extended space 8 17.78

4. Submandibular space 6 13.33

5. Masticator space 3 6.67

6. Carotid space 3 6.67

7. Nape of neck 3 6.67

Etiology

The causes of deep neck infections were identified in 36 of

45 patients (80%). Odontogenic infections were the most

common cause 18 of 45 patients (40%), which accounted

for submandibular space infections, and masticator space

infections. Upper airway infection was the second most

common cause 20% (9 of 45). They were usually related to

parapharyngeal space infections, and extended space

infections.

Etiology of DNSI

S. no. Source of infection No of patients

(out of 45)

% Percentage

1. Odontogenic 18 40

2. Upper airway infection 9 20

3. Skin infection 8 17.78

4. Unknown 10 22.22

Underlying Systemic Diseases

30 patients (66.67%) had underlying systemic diseases

apart from diabetes mellitus. 25 were men, and 5 were

women. There were 15 patients with hypertension, 10

patients with nutritional anemia and 5 patients with dia-

betic nephropathy. The most commonly involved space in

these patients was the parapharyngeal space 28.89% (13 of

45); second was the extended space 17.78% (8 of 45)

followed by 6.67% (3 of 45) patient each of masticator

space, posterior cervical space and nape of neck. It is

notable that all the patients with parapharyngeal space and

extended space abscess had associated systemic diseases.

The patients with underlying systemic diseases tended to

have a higher mean age and longer duration of hospital

stay, complications occurred more frequently.

Comparision of patients with and without systemic diseases

No. of

patients

Mean

age ± SD,

years

Mean duration of

stay ± SD, days

Systemic diseases (?) 10 56 ± 5.4 62.8 ± 3.2

Systemic diseases (-) 5 47 ± 7.8 41 ± 19.5

Bacteriology

Results of pus cultures from either incision and drainage or

needle aspiration were available for all the patients. Blood

culture was performed for those patients whose first pre-

sentation was only cellulitis and subsequently developed an
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abscess. All the patients had positive culture results. The

most common organisms was Klebsiella 64.44% (29 of

45), followed by Streptococcus viridians 22.22% (10 of

45), Staphylococcus aureus 6.67% (3 of 45), MRSA (me-

thicillin resistance staphylococcus aurues) 4.44% (2 of 45)

and Burkholderia pseudomallei 2.22% (1 of 45).

Bacteriology of DNSI

S. no. Organism No. of patients

(out of 45)

% Percentage

1, Klebsiella 29 64.44

2. Streptococcus viridans 10 22.22

3. Staphylococcus aureus 3 6.67

4. MRSA 2 4.44

5. Burkholderia pseudomallei 1 2.22

Treatment

All patients received empirical antimicrobial broad spec-

trum intravenous antibiotics, which were later updated

based on culture and sensitivity report. Of the abscess

group 97.78% (44 of 45) patients required an external

approach for incision and drainage, 2.22% (1 of 45)

patients with carbuncle nape of neck required only routine

debridement and antiseptic dressing, Extended space

infection group with skin necrosis 17.78% (8 of 45)

received split skin grafting after appearance of granulation

tissues. All the patients with odontogenic infection 40%

(18 of 45) were adviced for caries teeth extraction. All

patients were discharged in stable condition.

Different modalities of treatment

S. no. Treatment No of patients

(out of 45)

% Percentage

1. Incision and drainage 44 97.78

2. Debridement only 1 2.22

3. Caries teeth extraction 18 40

4. Split skin grafting 8 17.78

Complications

Four patients (8.89%) had complications. 3 of 5 patients

with diabetic nephropathy required dialysis due to severe

electrolyte imbalance. Mediastinitis was noted in one

patient with extended space infection.

Hospital Stay

The duration of hospital stay ranged from 7 to 68 days,

with a mean stay of 55.53 ± 15.12 days. The patients with

other systemc manifestions (62.8 ± 3.2 days), tended to

have a longer hospital stay and belong to older age group.

Discussion

In the past deep neck space infections were fairly common

and were a source of considerable morbidity and mortality.

The advent of better laboratory testing, radiological

investigations, availability of broad spectrum antibiotics

and early surgical intervention has drastically reduced its

incidence.

In our study, the majority of patients were seen in

their sixth decade and hence it is evident from this study

that old age patients are more susceptible to DNSI. This

can be attributed to older age group associated with

systemic illness, lower defence mechanism and lower

recovery rate. However the age distribution is inconsis-

tent with the studies by Parischar et al. and Meher et al.

in which 50 and 60% patients were in the third and

fourth decade of life, respectively [5, 12]. This can be

due to better medical facilities with time. Another factor

can be absence of intravenous drug abusers and blunt

trauma cases in our study which usually occurs in

younger age groups.

A male predominance was noted in our study which is

comparable with studies by Sethi et al. Meher et al. and

Parischar et al. all of which showed male preponderance

[5, 12, 13]. Presumably this male preponderance can be

attributed to high incidence of substance abuse among

males.

In this part of the North eastern region of India, there is

wide spread tobacco abuse as compared to the rest of the

country. In our series we have found all of our patients

were tobacco chewers. This results in poor oral hygiene

and is reported to affect the host’s vulnerability to systemic

diseases by the formation of subgingival biofilms acting as

reservoirs of Gram-negative bacteria, and through the

Complications

S. no. Complications No of patients

(out of 45)

% Percentage

1. Diabetic nephropathy

requiring dialysis

3 6.67

2. Mediatinitis 1 2.22
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periodontium acting as a reservoir of inflammatory medi-

ators [14].

Odontogenic infections are among the most common

diseases in the oral and maxillofacial region, especially in

developing countries [15]. In a study by Tschiassny et al.

70% of cases of DNSI were odontogenic in origin [16]. In a

retrospective study by Parhiscar et al. and Sethi et al.

odontogenic infections were declared as the most common

cause of DNSI [5, 15]. Thus, our study results 40%

odontogenic infection to be commonest source are con-

sistent with these previous studies.

The most common presentation of DNSI in our study

was Parapharyngeal space (26.67%) which is consistent

with the studies by Khode et al. [17]. Odontogenic infec-

tions usually spread from the mandible or maxilla into the

sublingual, submandibular or masticatory spaces which

further can directly spread into the parapharyngeal space

[18]. These factors explain why parapharyngeal space was

most frequently involved in our study.

Further, in our study, only diabetic patients with DNSI

were taken into account which agrees with the study of

Huang et al. [8] showing high prevalence of deep neck

space infection among diabetic population (30.3%). Higher

incidence of DM as comorbidities in DNSI is evident in the

study by LEE et al. According to his study the complica-

tions are more with Diabetes if more than two neck spaces

were involved [3]. Huang et al. in his study confirmed that

patient with DNIS associated with Diabetes had longer

duration of hospital stay than without DM [8]. In patients

with DM there is a defect in the host’s immune function

such as cellular immunity complement activation and

polymorphonuclear neutrophill function, which increase

the risk of vascular complication and the episodes of

infections [19]. Hence while dealing with DNSI special

attention should be given to patients with DM.

Kleibsiella pneumoniea was the most common organism

isolated, which agrees with the literature reviews of Wang

[7], which show predominance of klebsiella in diabetic

population. In our study streptococcus viridians was also

one of the most commonly isolated organisms [5, 20],

consistent with previous reports and can be explained by

high rate of odotogenic infections.

The predisposition factors for complications such as

mediastinal extension are older age, involvement of two or

more spaces, presence of cardiovascular and pulmonary

comorbidities [3], which is well evident from our study.

Worldwide, management of DNSI usually involves

early surgical drainage of purulent abscesses via an exter-

nal incision [7]. In our study, all patients were initiated on

empirical intravenous broad spectrum antibiotic which was

later modified according to the culture and sensitivity

report. Followed by incision and drainage. As all our

patients were diabetic, they received oral hypoglycemic

agents or insulin to keep their blood sugar strictly

\200 mg/dl. All the patients were discharged in good

condition.

The management and diagnosis of DNSI is still a chal-

lenge for otorhinolaryngologists for several reasons: com-

plex anatomy of neck, proximity to important

neurovascular structure, deep seated nature, difficult to

palpate and visualize externally and communication to

other parts of body (mediastium and coccyx). Evaluation of

variables relating to life-threatening diseases is very

important as complications can even result in death.

Conclusion

We should pay more attention when dealing with deep

neck space infections in patients with diabetes mellitus

because these patients belong to older age group, have

associated other systemic diseases and prone to have

multiple neck spaces involvement. Frequent complications

in these patients require longer duration of hospital stay.

Appropriate management continues to favour a combina-

tion of early surgical drainage and systemic antibiotics

covering Klebseilla pneumonia. In our study, odontogenic

infections were the most common etiology for deep neck

space infection in diabetic population. Therefore, primary

prevention in diabetic patients must include awareness

about dental and oral hygiene, avoidance of substance

abuse like tobacco chewing and secondary prevention by

encouraging regular check-ups for dental infections.
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