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Abstract

Background and Purpose: With the use of antibiotic therapy, the incidence of deep neck infections has decreased
in recent decades. The aim of this investigation was to review the clinical course and the management of deep neck
infections in our department, compare them to the experiences of the common literature and identify predisposing
factors for lethal complications.

Material and Methods: In this single-center analysis, 63 patients with deep neck infections were treated surgi-
cally. The following clinical data were analyzed and compared: age, gender, laboratory data, spatial manifestation,
therapeutic modalities, comorbidities, length of hospitalization and complications.

Results: There was a predominance of male patients (58.7%) and a mean age of 57.9 years. The most common
symptoms at diagnosis were sore throat (96.8%) and neck swelling (92.0%). Cardio/pulmonary diseases and dia-
betes mellitus were the most common comorbidities. There was a significantly longer hospital stay for patients
with diabetes mellitus. The most common manifestation was a parapharyngeal abscess in 24 patients (38.1%),
followed by peri-/retrotonsillar infections in 19 patients (30.2%). In 29 patients, a multiple space infection was
observed, with a significantly longer duration of hospitalization and a higher rate of complications. The main life-
threatening complication was the development of airway obstruction in 20 patients (31.7%), who all received a
tracheostomy. The duration of hospitalization for patients with complications was significantly longer.
Conclusions: 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 space infections.
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Introduction

Deep neck infections are defined as infections in the po-
tential fascial planes and spaces of the head and neck.
The anatomy of the head and neck is complex, with many
spaces that are connected to each other. The incidence of
deep neck infections is decreasing with the use of anti-
biotics. However, they may still lead to lethal complica-
tions, such as airway obstruction, mediastinitis or septic
shock (1). The management of deep neck infections is
challenging and should be carried out by an interdisci-
plinary team. Dental infections are described as the most
common cause of deep neck infections in adults and acute
tonsillitis in children (2). The prognosis of deep neck in-
fections depends on the comorbidities of the patient, such
as diabetes mellitus, alcoholism or drug abuse (3). Com-
puter tomography (CT-scan) of the head and neck and the
upper thorax is the most common tool for diagnosis (4).
However, the occurrence of deep neck infections is a se-
rious situation that can be associated with life threatening
complications and high mortality. Therapy is challenging
and can only be achieved through an interdisciplinary
treatment concept based on experience and knowledge.

Material and Methods

The study was approved by the ethics committee of the
University of Gottingen (6/7/13 An). Data collection
included surgically treated patients with deep neck in-
fections, including retro- and parapharyngeal abscess,
head and neck phlegmona and necrotizing fasciitis.
The observation period lasted from 01.01.2002 until
31.12.2012 and included 63 patients, who were all treated
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in the university medical center of Gottingen. They all re-
ceived a CT-scan. Only cases with surgically treated deep
neck infections were included in the study. Patients with
infected head and neck tumors, superficial skin abscesses,
iatrogenic or posttraumatic neck infections and patients
with incomplete data were excluded from the analysis.
Personal medical data, such as age and sex, abscess lo-
cation, laboratory results, treatment, diagnosis, compli-
cations and hospitalization time, were assessed.

The reference ranges for standard values for laboratory
data were 4.0-11.0 thousands per pL for total leucocyte
count, <5.0 (mg/l) for C-reactive protein (CRP) and
13.5-17.5 (g/dl) for hemoglobin (Hb). Depending on sex,
a value under 13.5 g/dl (male) or 12.0 g/dl (female) was
defined as anemia.

Statistical analysis was performed with the program STA-
TISTICA for Windows, version 10.0 (StatSoft, Inc., Ger-
many). For pairwise comparisons, the Mann-Whitney U-
test was used, and for the categorical variables, the exact
Fisher test was used. The significance level was p = 0.05.

Results

- Demographic and clinical data

A total of 37 of the 63 patients were male (58.7%) and
26 were female (41.3%), ranging in age from 19 to 97
years (median 57 years). The most common symptoms
at diagnosis were sore throat (96.8%) and neck swell-
ing (92.0%). Other symptoms were dysphagia (30.2%),
odynophagia (26.9%), fever (15.9%), trismus (12.7%)
and airway obstruction (9.5%). Further symptoms can
be found in Figure 1.
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Fig. 1. Presenting total number of different symptoms at time of diagnosis.
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The total leucocyte count (reference number 4.0-11.0
thousands per pL ) was increased in 45 cases (71.4%),
with a mean of 15.4 thousands per uL (range from 4.0
thousands per pL to 31.5 thousands per pL). The mean
CRP was 156.2 mg/l (range from 2 mg/l to 472.7 mg/1),
and the mean hemoglobin was 13.1 g/dl (range from 7.2
g/dl to 16.9 g/dl). A total of 29 patients (46.0%) showed
anemia, according to the different reference values for
male and female patients. In our analysis, the labora-
tory parameters in diabetic and non-diabetic patients
were significantly different only at the hemoglobin lev-
el, which in the diabetic patients was in the range for
anemia (10.8 g/dl vs. 13.5 g/dl). A significant impact of
diabetes mellitus on the CRP and leukocytes could not
be observed, but a tendency was found.
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- Comorbidities

One comorbidity was found in 23 (56.1%) cases, and two
or more comorbidities were found in 18 cases (43.9%).
The most prevalent comorbidities were cardio/pulmo-
nary diseases (43.0%), diabetes mellitus (19.0%), nico-
tine consumption (16.0%), intravenous drug injection
(13.0%) and others (9.0%) (Figure 2). Diabetic patients
in our study had a significantly longer duration of hos-
pital stay compared to non-diabetic patients (21.9 days
vs. 13.7 days) (Table 1).

- Etiology and spaces

The most common manifestation was a parapharyngeal
abscess in 24 cases (38.1%), followed by peri-/retroton-
sillar infections in 19 cases (30.2%) and retropharyngeal
abscesses in 7 (11.1%) (Table 2). The infection occurred

Fig. 2. Presenting number of comorbidities in percent (%).

Table 1. Comparison between diabetics and non-diabetics regarding hospital stay and complications, a significance level of p<

0,05 was selected.

Patients Mean hospital stay (days) Complications
Diabetic (n=12) 21.9 8 (66.6%)
Non-diabetic (n=48) 13.7 21 (41.1%)
p-value 0.049 0.11
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in 51.0% on the left side, 46.0% on the right side and
3.0% on both sides. In 29 cases (46.1%), multiple space
involvement was observed. The average duration of
hospitalization time and the rate of complications were
significantly longer and higher in patients with multiple
space involvement (Table 3). As an inflammatory pa-
rameter, the CRP value was significantly higher in pa-
tients with multiple abscesses in various spaces (202.7
mg/l vs. 116.5 mg/1) (Table 4).

Deep neck infections

- Treatment

All patients were treated empirically with broad-spec-
trum intravenous antibiotics on admission. The first-
line therapy was modified according to microbiological
findings. The most frequent treatment regimes, alone or
in combination, were amoxicillin/clavulanate potassium
(62.0%), second- and third-generation cephalosporins
(14.3%) and clindamycin (4.7%). In 33 patients, the first-
line antibiotic therapy was successful; in 21 cases, the

Table 2. The table shows a list with the number of the affected spaces.

Number of neck lodges Manifestations 1 2 3 4 Total
Parapharyngeal abscess 12 6 4 2 24
Peri-/Retrotonsillar abscess 14 4 1 0 19
Retropharyngeal abscess 3 1 3 0 7
Submandibular abscess 0 4 0 0 4
Floor of mouth abscess 2 0 0 0 2
Retromaxillary abscess 1 0 0 0 1
Retroauricular abscess 1 0 0 0 1
Paravertebral abscess 0 0 0 1 1
Others 1 2 0 1 4
Total (%) 34 (54.0%) | 17 (26.0%) | 8 (12,7%) 4 (6,3%) 63 (100%)

Table 3. Statistical comparison between multiple neck lodges vs. singular neck lodges regarding mean age, mean hospital stay
(days) and number of complications in percent (%) including airway obstruction, a significance level of p< 0,05 was selected.

f licati 9
. Mean age | Mean hospital stay Number of complications (%)
Patients d
(years) (days) Total Airway obstruction
Multiple neck lodge 29 60.4 23.6 28 (82.4%) 16 (55.2%)
Singular neck lodge 34 55.7 8.2 6 (17.6%) 4 (11.8%)
p-value 0.32 0.00001 <0.00001 0.0003

Table 4. Results of the statistical comparison between multiple neck lodges vs. singular neck lodges regarding the laboratory chemi-
cal data C-reactive protein (CRP mg/l), leucocytes (thousands per pL ) and hemoglobin (Hb g/dl), a significance level of p< 0,05 was

selected.
C-reactive protein CRP (mg/]) Leucocyteséih)ousands per Hemoglobin Hb (g/dl)
Multiple Neck lodge 202.7 16.0 12.7
Singular Neck lodge 116.5 15.0 133
p-value 0.01 0.42 0.32
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antibiotic spectrum had to be escalated. In 9 cases, there
was total resistance to the first-line antibiotic, and there
was a significantly longer duration of hospitalization (13
days, p=0.019) for these patients.

All 63 patients underwent an open surgical drainage
under general anesthesia. An external transcervical
approach was necessary in 51 cases (81.0%), transoral
in 4 cases (6.4%) and a combined approach in 8 cases
(12.7%). A wide exposure of the abscess cavity and de-
bridement of necrotic tissue was performed. In 7 cases,
there was a second revision operation necessary (11.1%).
Of these 7 patients, 6 had a multiple space process.

- Complications and mortality

The main life-threatening complication was the deve-
lopment of an airway obstruction, which was seen in 20
cases (31.7%). All twenty patients received a tracheos-
tomy. Mediastinitis was seen in 17.5% and necrotizing
fasciitis in 12.5%. Further complications, such as septic
shock, pneumonia or lung emboli were seen in 4.8%.
There were 2 deaths by septic shock and lung emboli
(mortality rate 3.0%).

The average hospital stay of patients without comor-
bidities was 10.0 days. The duration of hospitalization
of patients with complications was significantly longer.
Patients with airway obstruction stayed 26.7 days, with
mediastinitis, 20.6 days and with necrotizing fasciitis,
21.7 days.

In regards to the development of complications, 66.6%
of diabetic patients developed a complication, and only
41.1% of non-diabetic patients did; although there was a
trend, the difference was not significant.

Discussion

The patient population of this work is in its composition
comparable to that of other studies (5). With 37 of 63
patients (58.7%) being male, a modest predominance of
men was observed. The age ranged from 19 to 97 years,
and the median age of our patient population was 58
years, which is comparable to another analysis (6).
Deep neck infections were seen in 24 patients (38.1%)
and were most commonly located in the parapharynge-
al space. This result is consistent with other studies (7)
and is anatomically reasonable, as the parapharyngeal
space communicates with other spaces (8).

In our analysis, 29 (46.1%) of 63 patients showed a mul-
tiple space infection. It was found that multiple space
infections are accompanied by a significantly higher
incidence of complications (82.4% vs. 6.0%). Airway
obstruction occurred significantly more frequently in
multiple space infections (11.8% vs. 55.2%). The results
of other studies are similar (6).

The frequency of symptoms in our patient cohort is
consistent with the present literature of deep neck infec-
tions. Several authors found a sore throat, as well as a
throat swelling and dysphagia with pain and fever (9,10).
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However, if respiratory distress exists, this is a sign of a
serious complication of deep neck infection (11).

The CRP value during hospitalization averaged 156.2
mg/l and is similar to those in the literature (4,6,11). Of
the patients, 71.4% had leukocytosis at admission, which
is comparable to findings in other studies (12). Srivan-
itvhapoom et al. (13) reported in their study that most
of the patients had normal Hb values and pathological
leukocyte values at the same time. All three laboratory
parameters mentioned are indeed non-specific, but to-
gether are well suited for follow-up in these cases.

In our patient population, comorbidities could be de-
tected in 65.1% of cases (41 patients), including 18 pa-
tients (43.9%) with two or more disorders. Umeda et al.
(14) reported in their literature review that 56.0% of the
patients had comorbidities, such as diabetes mellitus
(24.8%) or alcohol abuse (16.8%). Srivanitchapoom et
al. (13) also examined the influence of comorbidities
on the hemoglobin level and could find no influence, in
contrast to our results. Zheng et al. (15) examined clini-
cal features of deep neck infections comparing diabetic
and non-diabetic patients and found, just as we did, no
significant effect on the leukocyte value. However, they
could also show a trend, as the number of neutrophils
was significantly higher in diabetic patients.

Diabetic patients had a significantly longer duration of
hospitalization compared to non-diabetic patients (21.9
days vs. 13.7 days). Such results can also be found in the
international literature (16,17). Hunag ef al. and Rao et
al. (18,19) have implicated poor immune status as the
ultimate cause in the development of complications and
the further course in deep neck infections.

The mainstay of treatment for deep neck infections is
adequate surgical drainage of the abscess cavity cou-
pled with appropriate antibiotic coverage and securing
the airway (20-23).

All of our patients received a surgical intervention. In
literature, the operation rate in deep neck infections is
lower at values between 60 to 100% (11,24). Here, the
various surgical approaches should depend on the loca-
tion and extent of the abscess (25). A study by Boscolo
Rizzo et al. (6) showed that nearly two-thirds of patients
suffering from a deep neck infection had a successful
response to treatment solely comprising antibiotics. In
selected patients, they administered intravenous antibi-
otic treatment, coupled with an aggressive contrast-en-
hanced CT-based “wait-and-watch” approach and were
able to avoid surgical drainage.

Tracheotomy is often necessary in an obstruction of
the upper airways. In our study, 31.7% of the cases (20
patients) needed a tracheotomy as a lifesaving emer-
gency measure. Compared to the studies of Agarwal et
al. (9) and Larawin et al. (26), with 12% and 8.7%, our
tracheotomy incidence is higher. In our patient popula-
tion, 11.1% of the cases had to be re-operated. Of these,



Med Oral Patol Oral Cir Bucal. 2017 Sep 1;22 (5):¢536-41.

85.7% had a multiple space manifestation. Our reopera-
tion rate from 11.1% is comparable with other series,
which reported rates of 3 to 14.1% (27,28).

The most common complications were airway obstruc-
tion (31.7%), mediastinitis (17.5%) and necrotizing
fasciitis (12.7%). Other studies also report that an ob-
struction of the upper respiratory tract is the most com-
mon complication (3,11). According to the international
literature, the mortality rate following mediastinitis is
from 9 to 50%, and that of necrotizing fasciitis is 40-
76% (29). Overall, two deaths occurred (3.1%). Accord-
ing to Santos Gorjon et al. (30), the mortality rate from
deep neck infections is approximately 4.9% in adults
and 6.2% in children.

The average duration of hospitalization was 15.3 days in
our patient population. This is comparable to durations
reported by other studies (9,27).

According to Lee and Kanagalingam (7), it is statistical-
ly proven that patients experiencing a complication and
elderly patients have a significantly longer duration of
hospitalization. The same result was confirmed by our
analysis. Patients with advanced complications, espe-
cially airway obstruction, descending mediastinitis or
necrotizing fasciitis, had a significantly greater length
of hospital stay.

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 space infections.

References

1. Kirov G, Benchev R, Stoianov S. [Complications of the deep infec-
tions of the neck]. Khirurgiia (Sofiia). 2006:28-31.

2. Ungkanont K, Yellon RF, Weissman JL, Casselbrant ML, Gon-
zalez-Valdepena H, Bluestone CD. Head and neck space infections
in infants and children. Otolaryngol Head Neck Surg. 1995;112:375-
82.

3. Celakovsky P, Kalfert D, Tucek L, Mejzlik J, Kotulek M, Vrbacky
A, et al. Deep neck infections: risk factors for mediastinal extension.
Eur Arch Otorhinolaryngol. 2014;271:1679-83.

4. Lee JK, Kim HD, Lim SC. Predisposing factors of compli-
cated deep neck infection: an analysis of 158 cases. Yonsei Med J.
2007;48:55-62.

5. Gu Q, LiJ, Fan J, He G. [Clinical analysis of deep neck infection
and its relative factors]. Lin Chung Er Bi Yan Hou Tou Jing Wai Ke
Za Zhi. 2013;27:150-2.

6. Boscolo-Rizzo P, Stellin M, Muzzi E, Mantovani M, Fuson R, Lu-
pato V, et al. Deep neck infections: a study of 365 cases highlighting
recommendations for management and treatment. Eur Arch Otorhi-
nolaryngol. 2012;269:1241-9.

7. Lee YQ, Kanagalingam J. Deep neck abscesses: the Singapore ex-
perience. Eur Arch Otorhinolaryngol. 2011;268:609-14.

8. Alaani A, Griffiths H, Minhas SS, Olliff J, Lee AB. Parapharyn-
geal abscess: diagnosis, complications and management in adults.
Eur Arch Otorhinolaryngol. 2005;262:345-50.

9. Agarwal AK, Sethi A, Sethi D, Mrig S, Chopra S. Role of socio-
economic factors in deep neck abscess: A prospective study of 120
patients. Br J Oral Maxillofac Surg. 2007;45:553-5.

10. Schuler PJ, Cohnen M, Greve J, Plettenberg C, Chereath J, Bas
M, et al. Surgical management of retropharyngeal abscesses. Acta
Otolaryngol. 2009;129:1274-9.

e541

Deep neck infections

11. Wang LF, Kuo WR, Tsai SM, Huang KJ. Characterizations of
life-threatening deep cervical space infections: a review of one hun-
dred ninety-six cases. Am J Otolaryngol. 2003;24:111-7.

12. Eftekharian A, Roozbahany NA, Vaezeafshar R, Narimani N.
Deep neck infections: a retrospective review of 112 cases. Eur Arch
Otorhinolaryngol. 2009;266:273-7.

13. Srivanitchapoom C, Sittitrai P, Pattarasakulchai T, Tananuvat R.
Deep neck infection in Northern Thailand. Eur Arch Otorhinolaryn-
gol. 2012;269:241-6.

14. Umeda M, Minamikawa T, Komatsubara H, Shibuya Y, Yokoo S,
Komori T. Necrotizing fasciitis caused by dental infection: a retro-
spective analysis of 9 cases and a review of the literature. Oral Surg
Oral Med Oral Pathol Oral Radiol Endod. 2003;95:283-90.

15. Zheng L, Yang C, Kim E, Zhang W, Cai X, Jiang B, et al. The
clinical features of severe multi-space infections of the head and
neck in patients with diabetes mellitus compared to non-diabetic pa-
tients. Br J Oral Maxillofac Surg. 2012;50:757-61.

16. Chen MK, Wen YS, Chang CC, Lee HS, Huang MT, Hsiao
HC. Deep neck infections in diabetic patients. Am J Otolaryngol.
2000;21:169-73.

17. Lin Y'Y, Hsu CH, Lee JC, Wang HW, Lin YS, Wang CH, et al.
Head and neck cancers manifested as deep neck infection. Eur Arch
Otorhinolaryngol. 2012;269:585-90.

18. Huang TT, Liu TC, Chen PR, Tseng FY, Yeh TH, Chen YS. Deep
neck infection: analysis of 185 cases. Head Neck. 2004;26:854-60.
19. Rao DD, Desai A, Kulkarni RD, Gopalkrishnan K, Rao CB.
Comparison of maxillofacial space infection in diabetic and nondia-
betic patients. Oral Surg Oral Med Oral Pathol Oral Radiol Endod.
2010;110:e7-12.

20. Zheng Y, Wen DH, Qiao XM. [Deep neck abscess: analysis
of 50 cases]. Zhonghua Er Bi Yan Hou Tou Jing Wai Ke Za Zhi.
2005;40:60-3.

21. Ho MP, Tsai KC, Yen SL, Lu CL, Chen CH. A rare cause of Lud-
wig’s angina by Morganella morganii. J Infect. 2006;53:e191-4.

22. Matzelle SJ, Heard AM, Khong GL, Riley RH, Eakins PD. A ret-
rospective analysis of deep neck infections at Royal perth hospital.
Anaesth Intensive Care. 2009;37:604-7.

23. Wolfe MM, Davis JW, Parks SN. Is surgical airway necessary for
airway management in deep neck infections and Ludwig angina? J
Crit Care. 2011;26:11-4.

24. Marioni G, Staffieri A, Parisi S, Marchese-Ragona R, Zuccon A,
Staffieri C, et al. Rational diagnostic and therapeutic management
of deep neck infections: analysis of 233 consecutive cases. Ann Otol
Rhinol Laryngol. 2010;119:181-7.

25. Nicolai P, Lombardi D, Berlucchi M, Farina D, Zanetti D. Drain-
age of retro-parapharyngeal abscess: an additional indication for en-
doscopic sinus surgery. Eur Arch Otorhinolaryngol. 2005;262:722-
30.

26. Larawin V, Naipao J, Dubey SP. Head and neck space infections.
Otolaryngol Head Neck Surg. 2006;135:889-93.

27. Ridder GJ, Technau-lhling K, Sander A, Boedeker CC. Spectrum
and management of deep neck space infections: an 8-year experience
of 234 cases. Otolaryngol Head Neck Surg. 2005;133:709-14.

28. Boscolo-Rizzo P, Marchiori C, Montolli F, Vaglia A, Da Mosto
MC. Deep neck infections: a constant challenge. ORL J Otorhinolar-
yngol Relat Spec. 2006;68:259-65.

29. Andres HT, Hirt R, Statz K, Knipping S. [Necrotizing fasciitis
due to a peritonsillar abscess]. HNO. 2013;61:510-5.

30. Santos Gorjon P, Blanco Perez P, Morales Martin AC, Del Pozo
de Dios JC, Estevez Alonso S, Calle de la Cabanillas MI. Deep
neck infection. Review of 286 cases. Acta Otorrinolaringol Esp.
2012;63:31-41.

P. Kauffmann and R. Cordesmeyer contributed equally to this work.

Conflict of Interests
All authors declare no conflict of interest.





