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ABSTRACT

Aims. The aim of this investigation was to identify the clinical outcomes, risk factors, and management strategies of deep
neck abscesses (DNAs) at Al-Thowra hospital in El-Beyda City. Methods. This study was conducted on 51 patients diagnosed
with DNAs, from January 2020 to October 2021 at the Department of Otolaryngology, in Al-Thowra hospital in El-Beyda
City. Results. This study showed that males are most likely to have DNAs, the majority of patients were in the 16-30- and 0-
15-year age groups. Fever and dysphagia were the most common symptom identified with 76.47 % and 74.51 % patients
respectively. Tonsillopharyngitis and Odontogenic infection with 45.10 % and 31.37 % respectively were the most common
etiological factor. Peritonsillar abscess 47.06 % was the common site of presentation. Surgical intervention incision and
drainage was carried out in 39 patients (76.47 %). Conclusion. Odontogenic infections were the most common etiological
factor for DNAs. Close attention must be paid to the management of patients with deep neck infections, especially children’s
patients. The surgical incision and drainage remain the main method of treating DNAs.

Cite this article: Hassen K, Alobedy A, Gheth S, Ali M. Deep Neck Space Abscesses; a Study of 51 Cases at Al-Thowra
Hospital in El-Beyda City, Libya. Alq J Med App Sci. 2022;5(1):226-234. https://doi.org/10.5281/zenodo.6499421

INTRODUCTION

The advent of modern antibiotics and surgical techniques has resulted in fewer complications and deaths following deep
neck abscesses (DNAs). However, the number of DNAs encountered remains the same, due to the lack of infrastructure at
the primary health level. The unhygienic living conditions in urban slums and lack of awareness among the patients
contribute to the high incidence of patients presenting with large abscesses [1]. DNAs are significantly less common today
than in the past. The impact of antibiotic treatment and improved dental care are the most probable reasons for this change.
However, studies have shown that violence, substance abuse, and lack of proper primary medical and dental care have
made DNA a relatively frequent entity in inner city populations. A study has demonstrated changing trends in the causes,
bacteriologic findings, diagnosis, and management of DNAs [2]. Deep cervical abscesses (DCAs) are defined by the
presence of pus in the spaces and fasciae of the head and neck. DCA can be categorized into retropharyngeal, peritonsillar,
masseteric, pteropalatine maxillary, parapharyngeal, submandibular, parotid and floor of mouth abscesses [3]. Despite the
improvements in diagnostic tests and the availability of modern antibiotic therapy, those infections continue to cause
significant morbidity and mortality rates, especially when there is no early treatment [4].

Deep neck infections are bacterial infections originating from the upper aero-digestive tract and involving the deep neck
spaces. Although uncommon, these infections are severe, and if not treated adequately, may lead to death. The incidence
of this disease was relatively high before the advent of antibiotics, requiring prompt recognition and early interventions
[5]. Delays in countering the infection may result in riskier issues, such as pneumonia, arterial erosion, and mediastinal
involvement, even with the incorporation of modern antibiotics. Initially, 70 % of the infections developed from tonsillitis
before the introduction of antibiotics. Though tonsillitis remains to be the most significant cause of the disease among
children, dental infections are the most prevalent causes of deep neck infections among adults [6]. Infections of the deep
spaces of the neck often present a true clinical challenge. Although antibiotics have reduced their incidence, deep neck
space infections remain a relevant health problem. The complex anatomic organization of the neck makes diagnosis and
precise localization of deep neck infections difficult. Clinical suspicion remains critical in that many deep neck infections
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are not evident on palpation or visual inspection [7]. The purpose of this study was to identify the clinical outcomes, risk
factors, and management strategies of DNAs at Al-Thowra hospital in El-Beyda City

METHODS

This is a study was conducted at the Department of Otolaryngology, at Al-Thowra hospital in El-Beyda City. After taking
approval from local ethical committee, study was conducted and patients between January 2020 to October 2021. A total
of 51 cases of DNAs met our inclusion criteria. Patients of all age groups and both genders (32 males and 19 females)
were included. The study population comprised of patients with DNAs reporting to the facility and satisfying the
following inclusion criteria: symptomatology of DNAs and all age groups.

Data collection involved demography (age and gender) and abscesses site. In addition, the clinical presentation of the
disease, the etiology, radiology, the managements, antibiotics treatment and the duration of hospital admission were
studied. Also, computed tomography (CT) scanning, ultrasonography and x-ray were done as an imaging study was done
when required. All descriptive data were interoperated in tables; the numerical data were shown as number and
percentage. To find the significant difference between the observed variable studied, P value was taken as level of
significance at <0.05. Statistical analysis was carried out in Minitab software (version17).

RESULTS

The study group was included 51 patients with DNAs, 32 (62.75%) were male and 19 (73.75%) females. Three patients
admitted to intensive care unit (ICU). However, no mortality was found in any patients with DNAs.Patients from births to
age 45 years and above were included in the study.

Majority of patients were seen in second decade of life (16-30) with 19 patients (27.45 % male and 9.80 % female),
followed by the first decade (0-15) with 13 patients (15.69 % male and 9.80 % female. Meanwhile less in occurrence was
seen in forth decade of life (45- Above) with 7.84 % in the female (Table 1).

Table 1: Distribution of patients according to age group

Number of cases.
Age Sex (%)
M 8 (15.69)
Lo F 5(9.80)
M 14 (27.45)
He F 5(9.80)
M 5(9.80)
Sl F 5(9.80)
45- M 5(9.80)
Above F 4 (7.84)

Upon Pearson Chi-Square = 4.762, DF = 3, P-Value = 0.190

Fever was found the most common symptoms in 39 patients (76.47 %) at second decade of life (16-30). It was the most
common presented in 12 male (23.53 %) and 4 female (7.84 %). Dysphagia was observed in 38 patients with (74.51 %).
Other symptoms were reported as neck swelling (26 patients, 50.98%), Trismus (20 patients, 39.22 %), Otalgia (9
patients, 17.65 %) and Torticollis (1 patient, 1.96 %) as shown in (Table 2).
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Table 2: Distribution of patients according to symptoms, (Number of cases. (%))

Age Sex Fever Dysphagia Trismus Neck swelling | Torticollis Otalgia
0.15 M 5(9.80) 5(9.80) 3(5.88) 7 (13.73) 1(1.96) 0
F 4(7.84) 2(3.92) 1(1.96) 5(9.80) 0 0
M 12 (23.53) 11 (21.57) 7 (13.73) 5(9.80) 0 2(3.92)
1630 F 4(7.84) 5(9.80) 4(7.84) 2(3.92) 0 2(3.92)
M 4(7.84) 4(7.84) 0 2(3.92) 0 1(1.96)
3148 F 3(5.88) 4(7.84) 2(3.92) 2(3.92) 0 1(1.96)
45- Above M 5(9.80) 4(7.84) 2(3.92) 0 0 2(3.92)
F 2(3.92) 3(5.88) 1(1.96) 3(5.88) 0 1(1.96)
Total 39 (76.47) 38 (74.51) | 20(39.22) 26 (50.98 ) 1(1.96) 9 (17.65)
Od ratio 2.0000 1.0714 0.8250 0.4537 1.8571 0.6944
P. Value 0.34 0.91 0.74 0.18 0.70 0.62

Regarding etiology of DNAs, tonsillopharyngitis were diagnosed as the most common etiological factor and found in
45.10 % of patients. Odontogenic infections in the form of carious teeth were recorded in (31.37%) of patients.
Sialolithiasis, skin lesion and Unknown were recorded in 5.88 %. Trauma was observed in 3.92 %. Deep neck infections
due to foreign body impaction was seen in only one case (1.96 %) (Table 3).

Table 3: Distribution of patients according to etiological factors, (Number of cases. (%))

Age Sex | Odontogenic | Tonsillopharyngitis | Trauma | Sialolithiasis | skin lesion le(:llsn Unknown
0-15 M 4(7.84) 0 1(1.96) 0 2(3.92) 0 3(5.88)
F 0 0 1(1.96) 0 1(1.96) 0 0
16-30 M 4(7.84) 9 (17.65) 0 1(1.96) 0 1(1.96) 0
F 3(5.88) 3(5.88) 0 0 0 0 0
31-45 M 2(3.92) 3(5.88) 0 0 0 0 0
F 2(3.92) 3(5.88) 0 0 0 0 0
45- M 0 4(7.84) 0 0 0 0 0
Above F 1(1.96) 1(1.96) 0 2(3.92) 0 0 0
Total 16 (31.37) 23 (45.10) 2(3.92) 3(5.88) 3(5.88) 1(1.96) 3(5.88)
Od ratio 0.9848 1.7143 0.5806 0.2742 1.2000 1.8571 4.6271
P. Value 0.95 0.36 0.70 0.30 0.85 0.70 0.31

Distribution of patients according to abscesses site was illustrated in (Table 4). Peritonsillar abscess was found as the most
common site amongst all DNAs and is seen in (9 male patients, 17.65%) and (3 female patients, 5.88%) at second decade
of life (16-30). 6 patients (11.77%), were seen in third and fourth decade of life. Submandibular abscess was reported in
(6 male patients, 11.77%), (2 female patients, 3.92 %) in first decade of life (0-15) and (5 patients, 9.80 %) in second
decade of life (16-30). Meanwhile, 2 patients (3.92 %), were seen in third and fourth decade of life. This condition was
diagnosed mostly due to odontogenic in origin. Cheek abscess were seen in (2 patients, 3.92 %) in first decade of life (0-
15) and (2 patients, 3.92 %) in third decade of life (31-45). Retro-pharyngeal was noted in two patients (3.92 %) in first
decade of life (0-15). Finally, Ludwig’s angina, Sub-mental, Para-pharyngeal and Parotid abscess were recorded one
patient (1.96%).
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Table 4: Distribution of patients according to abscesses site, (Number of cases. (%))

Age Sex | Cheek Su.b- Sub- Ludvyig’s Para- Retro- Parotid Peritonsillar
mandibular mental angina pharyngeal | pharyngeal abscess
0-15 M | 1(1.96) 6 (11.77) 0 0 0 1(1.96) 0 0
F 1(1.96) 2(3.92) 1(1.96) 0 0 1(1.96) 0 0
16-30 M 0 3(5.88) 0 1(1.96) 1(1.96) 0 0 9 (17.65)
F 0 2(3.92) 0 0 0 0 0 3(5.88)
31-45 M | 2(392) 0 0 0 0 0 0 3(5.88)
F 0 2(3.92) 0 0 0 0 0 3(5.88)
M 0 0 0 0 0 0 0 5(9.80)
45- Above | 0 2(3.92) 0 0 0 0 1(1.96) | 1(1.96)
Total 4(7.84) 17 (33.33) 1(1.96) 1(1.96) 1(1.96) 2(3.92) 1(1.96) 24 (47.06)
Od ratio 0.5667 0.8478 1.8571 1.8571 1.8571 0.5806 1.8571 1.9429
P. Value 0.58 0.79 0.70 0.70 0.70 0.70 0.70 0.26

Distribution of patients according to management was shown in (Table 5). Drainage of abscess via an external incision
and drainage was found the most modality of treatment in DNAs in 39 patients (76.47 %) followed by initial needle
aspiration in 10 patients, 19.61 %. Spontaneous drainage was done in 3 patients, 5.88 %. There were not any cases need to
Emergency tracheostomy expect one case was need to emergency tracheostomy but the family refused to do it.

Table 5: Distribution of patients according to management, (Number of cases. (%))

Age Sex Aspiration 11D Spontaneous drainage Tracheostomy
0-15 M 5(9.80) 2(3.92) 1(1.96) 0
F 2(3.92) 3(5.88) 0 0
16-30 M 1(1.96) 13 (25.49) 0 0
F 1(1.96) 4(7.84) 0 0
M 0 6(11.76) 0 0
SIS F 0 4(7.84) 1(1.96) 0
M 0 5(9.80) 0 0
LSRGl F 1(1.96) 2(3.92) 1(1.96) 0
Total 10 (19.6) 39 (76.47) 3(5.88) 0
Od ratio 0.8654 1.6667 0.2742
P. Value 0.84 0.46 0.30

All patients received antimicrobial therapy. Metronidazole (Flagyl) was the most used antibiotics as first-line treatment
with 60.78 % of cases, followed by Rocephin (Ceftriaxone) with 52.94 % of cases, Augmentin (Amoxicillin +clavulanic
acid) with 45.10 % of cases, Meronem (Meropenem) with 5.88 % of cases, Claforan (Cefotaxime) with 3.92 % % of cases
and vancomycin with 1.96 % of cases. In this study cultures of bacteria were not performed in all cases (Table 6).

The duration of hospital stay ranged from 0 to >14 days. The greatest numbers of patients who stay in hospital were 45
patients, 88.24 % where stay from 0-7 days, while 3 patients, 5.88 % stay at 7-14 days and prolonged hospital stay

(>14days) was observed in 1 (1.96 %) case (Table 7).

Distribution of patients according to systemic diseases was shown in (Table 8). Among all 51 patients, 5 patients (27.45 %)
were diabetes mellitus where were observed 3 patients (2 male and 1 female) in the third decade of life (31-45) and 2
female patients in the fourth decade of life (45 - Above). However, there were 3 patients (5.88 %) had hypertension were
observed 1 male patient in the third decade of life (31-45) and 2 female patients in the fourth decade of life (45 - Above).

Ultrasound was performed to 23 patients (45. 10 %), 6 patients (11.76 %) were required CT scan and 2 patients (3.92 %)

done by X- ray (Table 9).
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Table 6: Distribution of patients according to type of drugs (Antibiotics), (Number of cases. (%))

Augmentin
Age Sex (Amoxicillin + Rocephin Flagyl Claforan Vancomycin Meronem
Clavulanic (Ceftriaxone) | (Metronidazole) | (Cefotaxime) (Meropenem)
acid)
0-15 M 3(5.88) 5(9.80) 5(9.80) 1(1.96) 1(1.96) 1(1.96)
F 3(5.88) 0 4(7.84) 1(1.96) 0 1(1.96)
16-30 M 5(9.80) 9 (17.65) 6 (11.76) 0 0 1(1.96)
F 1(1.96) 5(9.80) 2(3.92) 0 0 0
3145 M 3(5.88) 2(3.92) 4(7.84) 0 0 0
F 2(3.92) 3(5.88) 4(7.84) 0 0 0
45- M 3(5.88) 2(3.92) 3(5.88) 0 0 0
Above F 3(5.88) 1(1.96) 3(5.88) 0 0 0
Total 23 (45.19) 27 (52.94) 31 (60.78) 2(3.92) 1(1.96) 3(5.88)
Od ratio 0.8642 1.2500 0.4615 0.5806 1.8571 1.2000
P. Value 0.80 0.69 0.19 0.70 0.70 0.88

Table 7: Distribution of patients according to stay in hospital, (Number of cases. (%))

Age Sex 0-7 7-14 >14
0.15 M 4(7.84) 1(1.96) 0
F 4(7.84) 1(1.96 ) 0
16.30 M | 14(27.45) 0 1(1.96)
F 6 (11.76) 0 0
2145 M 5(9.80) 0 0
F 4(7.84) 1(1.96 ) 0
i5 Above | M 6(11.76) 0
F 3(5.88) 0
Total 46 (90.20) 3(5.88) 1(1.96)
Od ratio 1.1373 0.2742 1.8571
P. Value 0.89 0.30 0.70

Table 8: Distribution of patients according to systemic diseases, (Number of cases. (%))

Age Sex Diabetes Hypertension
M 0 0
-1
0-15 F 0 0
16-30 M 0 0
F 0 0
31-45 M 2(3.92) 1(1.96)
F 1(1.96) 0
M 0 0
45- Ab
ove F 2(3.92) 2(3.92)
Total 5(27.45) 3(5.88)
QOd ratio 0.3556 0.2742
P. Value 0.28 0.30
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Table 9: Distribution of patients according to an imaging required, (Number of cases. (%))

Age Sex | Ultrasound CT scan X-ray
0-15 M 7 (13.73) 2(3.92) 2(3.92)
F 3(5.88) 1(1.96) 0
1630 M 5(2745) 1(1.96) 0
F 3(5.88) 0 0
M 1(1.96) 1(1.96) 0
S F 1(1.96) 1(1.96) 0
M 0 0 0
45- Above | 3(5.88) 0 0
Total 23(45.10) 6 (11.76) 2(3.92)
Od ratio 0.6158 1.2143 3.1967
P. Value 0.40 0.83 0.46

DISCUSSION

Previous studies show many similarities and few differences in comparison with current study. With 32 of 51 patients
(62.75) % being male, a modest predominance of men was observed in other studies [6, 8]. Whereas, other studies were
showed an equal distribution of patients in term of gender [9, 10]. The age ranged from 0 to 45 years to above, which is
comparable to other analysis [11, 12]. The DNAs occurred in a wide age range. However, about 63 % of the patients were
in their first and second decade, probably because of the relatively high rates of dental infection in this age group [13].
These findings correspond to other reports in the literature [11, 14]. The most common symptom in present study was
Fever (76.47 %) and Dysphagia (74.51 %). This study agreement with a study by Yang et al. who showed that Fever,
trismus, neck pain, and odynophagia were the most common symptoms in both children and adults’ groups [14]. However,
observation in present study has little difference with Meher et al. [1] who showed that pain was the most common
presenting symptom, followed by fever and dysphagia. Another study recorded dysphagia as the most complained-about
symptom, accounting for 66 % of patients, followed by neck pain and neck swelling at 59 % each [15].

A previous study showed similar results to this work where the majority of their patients complained of neck pain,
followed by odynophagia and dysphagia. Pharyngotonsillitis was the most common cause followed by dental infection
[16]. This finding correlates with the study done before that showed that the bacterial tonsillitis was the most common
cause followed by odontogenic infection and totaling [17]. Another study has shown an increase associated with
intravenous drug abuse and neck trauma infections, although present work has not identified these etiologies [18].
Furthermore, pervious reviews reported that, odontogenic was the most common etiological factor [19-21]. Another study
also described a significant prevalence of deep neck infections caused by dental infections [13]. Likewise, the present
report found the most common cause to be dental infection (42 %). The most frequent dental source was periapical
infection of the mandibular molars (usually the second or third), as the roots of these teeth extend inferiorly to the
mandibular insertion of the mylohyoid muscle, adjacent to the submandibular and parapharyngeal spaces [22]. Most
patients in this study had peritonsillar abscesses followed by submandibular abscess of the cases which is in agree with
[23]. However, our study contrasted with Parhiscar and Har-El where they found a submandibular abscess in 36 % of their
patients, a pharyngeal abscess in 30 %, and Ludwig’s abscess in 21 % [13]. In addition, the submandibular space was the
most common site in a study by Ncogoza et al followed by the peritonsillar space [11]. This is consistent with what have
been found in Nigeria where submandibular location was the most prevalent with 43.9 %. The submandibular space is the
first deep neck space to be affected by spread of infection of dental origin. This finding serves to emphasize the
importance of dental hygiene, and DNSIs can be thought of as an extreme complication of poor oral hygiene [24]. Kamath
et al. observed that most abscesses in the parapharyngeal space, followed by the submandibular space then the
retropharyngeal space [15]. However, Gargava et al. observed that Ludwig angina was most common site for abscess
formation, followed by submandibular abscess then peritonsillar abscess [20]. It is believed that due to close proximity of
mandibular dental roots to the submandibular space can readily involve by dental infections, and anatomically proximity
spread to another space.

Historically, retropharyngeal space infections were most common in children less than 10 years old. However, an increase
in the immunocompromised patient population has seen these infections become more frequent in adults, the infections
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are more common in males than females (2:1) [25]. Patients with retropharyngeal space infections also had fever,
odynophagia, dysphagia, sore throat, pains, and stiffness. The patients in this study responded well to incision as the
preferred mode of management for DNAs. Various methods were used to manage the different cases of DNAs patients.
Incision and drainage were the most preferred, as 39 patients (76.47%) had their case managed by this method. This was
similar to the study that reported that incision and drainage was the most common method followed by incision, drainage,
then teeth extraction [23]. In addition, in agree with a study by Gujrathi et al. where 55% underwent incision and drainage
and 24 % had an incision, drainage, and teeth extraction [7]. Using a needle to drain an abscess reduces the morbidity of
open surgery by limiting surgical trauma, minimizing the risk of contaminating surrounding healthy tissue, and reducing
healing time. In fact, needle aspiration is rarely mentioned in the literature as a diagnostic modality of DNSIs. It is
recalled as a modality of surgical treatment under ultrasound guidance [14]. Adoption of needle aspiration as the primary
and immediate mode of diagnosis has assisted to increase speed of treatment, namely incision and drainage [11]. In this
study there were not any cases need to emergency tracheostomy expect one case was need to emergency tracheostomy but
the family refused because it is an extremely serious and it is often fatal. However, tracheostomy is recommended in the
presence of an urgent need for airway control and large abscess due to the risk of rupture and subsequent purulent
aspiration during intubation.

With collections that are limited to the retropharyngeal space, above the hyoid bone, and easily visualized; a transoral
approach to drainage can be undertaken [26, 27]. This procedure is performed with the patient in the Rose position in
order to keep any drainage within the nasopharynx. All patients were treated empirically with broad-spectrum intravenous
antibiotics on admission. The most frequent treatment regimens were Metronidazole (Flagyl) followed by Rocephin
(Ceftriaxone) then Augmentin (Amoxicillin +clavulanic acid). Whereas Vancomycin was lower. This finding is contrast
with other studies that included vancomycin for optimal management of deep neck infections in intravenous drug abusers
or in patients with infection near vital structures or the central nervous system [28, 29]. The three keys to successful
management of deep neck infections are protection and control of the airway, antibiotic therapy and surgical drainage.
The age-old dictum that all abscesses must be surgically drained has recently been tested in studies looking at the medical
management of neck abscesses and the use of image guided aspiration of abscesses. However, many still practices by
Levitt’s thinking that “antibiotics are not a substitute for surgery, they should be used in conjunction with proper surgical
drainage” [30].

Current results found that systemic diseases were diabetes mellitus and hypertension. This correlates to the study that
reported a 16% to 20% incidence of diabetes [18]. Systemic arterial hypertension, which may be associated with heart and
lung diseases, is not given much importance; these factors may have an influence on the morbidity and mortality of DNI.
As there is an increase in global obesity as part of the metabolic syndrome, patients with diabetes mellitus and HIV
infection are at risk for atypical and more complicated DNIs [31]. Retropharyngeal abscess is not common nowadays with
the increasing use of antibiotics in the treatment of upper respiratory tract infections. It is almost exclusively a pediatric
diagnosis. Most incidents occur in children ages six months to six years [32].

RPA needs prompt diagnosis and early management which often requires surgical drainage to achieve optimum result.
The diagnosis is based on clinical and radiological pictures. The management needs securing of the airway, surgical
drainage and antibiotics. The occurrence of complications, particularly retropharyngeal abscess is an extremely rare one
and burdened with a high morbidity and mortality. Early diagnosis and prompt treatment are essential for preventing
catastrophic complications. Treating physicians should maintain a high index of suspicion when encountering the patient
with odynophagia, unexplained neck pain or swelling and should perform detailed history taking of fish bone ingestion
and performing the necessary investigations for avoiding the delay in treatment [33].

CONCLUSION

DNAs remains a common and challenging disease for Otorhinolaryngologists, and should be treated on emergency basis.
In developing countries, lack of adequate nutrition, poor oral hygiene and smoking has led to an increased prevalence of
dental and periodontal diseases. In present study, Odontogenic infections were the second most common etiological factor
for DNAs. Therefore, prevention of DNSI can be achieved by making the population aware of dental and oral hygiene,
Also, encouraging regular checkups for dental infections. Early diagnosis and treatment is essential, thus, all patients
should be initiated on treatment with empirical intravenous antibiotic therapy, which should be change over later
according to the culture and sensitivity report. Tracheotomy should be considered if airway protection is needed and
surgical drainage is the standard treatment of DNAs. Close attention must be paid to the management of patients with
deep neck infections, especially patients with diabetes mellitus and cardio/pulmonary diseases or patients with multiple
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space infections. The patient’s condition was treated despite the challenges of inadequate resources for its management.
We recommend early recognition through adequate evaluation of any oropharyngeal injuries or infection and early referral
to the specialist with prompt surgical intervention.
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