
Journal of Critical Care (2011) 26, 11–14
Is surgical airway necessary for airway management in deep
neck infections and Ludwig angina?
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Abstract
Background: Deep neck infections are potentially life-threatening conditions because of airway
compromise. Management requires early recognition, antibiotics, surgical drainage, and effective airway
control. The Surgical Education and Self-Assessment Program 12 states that awake tracheostomy is the
treatment of choice for these patients.
Hypothesis: With advanced airway control techniques such as retrograde intubation, GlideScope, and
fiberoptic intubation, surgical airway is not required.
Design: A retrospective analysis of all deep neck abscesses treated from December1999 to July 2006
was performed.
Methods: All patients who underwent urgent or emergent surgery for Ludwig angina and submental,
submandibular, sublingual, and parapharyngeal abscesses (Current Procedural Terminology codes
41015, 41016, 41017, 42320, and 42725) were included in our review. Charts were studied for age,
presence of true Ludwig angina, presence of airway compromise, airway management, morbidity/
mortality, and the requirement for surgical airway.
Results: Of 29 patients, 6 (20%) had symptoms consistent with true Ludwig angina. Nineteen (65.5%) had
evidence of airway compromise. Eight (42%) of these 19 patients required advanced airway control
techniques. No patient required a surgical airway, and no mortality resulted from airway compromise.
Advance airway control techniques were requiredmore often in patients with airway compromise (P b .05).
Conclusion: Treatment of Ludwig angina and deep neck abscesses requires good clinical judgment.
Patients with deep neck infections and symptoms of airway compromise may be safely managed with
advanced airway control techniques.
© 2011 Elsevier Inc. All rights reserved.
1. Introduction

Although deep neck infections and Ludwig angina have
decreased in incidence and mortality with improved dental
⁎ Corresponding author. UCSF-Fresno, Department of Surgery Com-
unity Regional Medical Center, Department of Surgery, Fresno, CA
3721, USA. Tel.: +1 559 459 4090; fax: +1 559 459 3719.
E-mail address: wolfe_meg@hotmail.com (M.M. Wolfe).

883-9441/$ – see front matter © 2011 Elsevier Inc. All rights reserved.
oi:10.1016/j.jcrc.2010.02.016
care and antibiotics, they are potentially life-threatening
conditions because of airway compromise. Ludwig angina
is a severe soft tissue infection with brawny and tender
induration of the floor of the mouth that can spread into the
mediastinum. Likewise, severe deep neck infections with
extension into the submandibular and sublingual spaces
cause swelling of the floor of the mouth with painful and
difficult swallowing [6]. Upper airway obstruction occurs
with progression of the disease. Untreated, Ludwig angina
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Table 1 Patient characteristics

No. of patients (procedures) 29 (31 a)
Age, mean (range) 32 (9-63)
Sex
Women 9
Men 20
Etiology
Odontogenic 24
Trauma 1
Tuberculosis 1
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and deep neck infections lead to airway obstruction and
death. Maintenance of the airway is always the primary
goal, but there has been ongoing discussion in the literature
regarding aggressive airway control vs observation of the
patient [4,5,7].

With improved understanding of the disease process and
early aggressive antibiotic and surgical therapy, there has
been improvement in morbidity and mortality. Mortality has
decreased from 50% to a range of 0% to 8.5% [1,8,11]. In
several studies, there has been a trend toward decreased need
for immediate airway control by endotracheal intubation or
tracheostomy [3,11,20]. However, case studies and large
retrospective series have underlined the catastrophic out-
come of the progressive nature of the deep neck infections
that lead to sudden oropharyngeal obstruction. These studies
and the need subsequently for emergent surgical airways for
complete airway compromise form the basis of airway
management recommendations [9,10,12]. The Surgical
Education and Self-Assessment Program 12 states that
awake tracheostomy is the standard of care in airway
management for those patients with Ludwig angina and deep
neck infections [21].

All studies, regardless of the approach to airway
management recommended, reinforce the importance of
careful airway management through good clinical judgment.
The introduction of newer advanced airway techniques, such
as fiberoptic and GlideScope laryngoscopic intubations,
allows the clinician additional flexibility in nonsurgical
airway management.
Tumor 2
Sialoadenitis 1
True Ludwig angina 6
Airway interventions
No intubation 4
Laryngeal Mask Airway 1
Nasotracheal 11
Fiberoptic 3
Blind 6
Awake 2
Orotracheal 15
GlideScope 1
Fiberoptic 2
Retrograde 1
Upright 1
Direct laryngoscopy 10

Airway compromise
Yes 19
No 10
Intubated 18
Advanced airway technique
Airway compromise 8/19 b

No airway compromise 0/10
Mortality 1 c

a Two patients had multiple surgeries requiring multiple airway
interventions.

b P b .05, Fisher exact test.
c Due to nosocomial pneumonia and Multi-System Organ Failure in

HIV+ patient.
2. Materials/methods

A retrospective analysis of all deep neck abscesses treated
from December 1999 to July 2006 was performed. All
patients who underwent urgent or emergent surgery for
Ludwig angina and submental, submandibular, sublingual,
and parapharyngeal abscesses (Current Procedural Termi-
nology codes 41015, 41016, 41017, 42320, and 42725) were
included in our review. Charts were studied for age, presence
of true Ludwig angina, presence or absence of airway
compromise, definitive airway management, morbidity/
mortality, and the requirement for surgical airway. Patients
with incomplete information were excluded (n = 2), and 1
patient was excluded with superior mediastinitis secondary
to esophageal leak after esophagectomy. Airway compromise
was defined as evidence of difficulty managing secretions,
anxiety, stridor, trismus, dysphonia, or dysphagia. Advanced
airway techniques were defined as devices or positions other
than direct laryngoscopy in the supine position. Twenty-nine
patients fit these criteria and make up the study group. Fisher
exact test was used to compare dichotomous variables, with
significance attributed to P b .05. This study was approved
by the Institutional Review Board, University of California
San Francisco, Fresno Campus.
3. Results

Of the 29 study patients, 6 (20%) had symptoms of true
Ludwig angina.Most of these deep neck abscesses (24 [86%])
were of odontogenic origin; one (3%) had a history of trauma,
one (3%) had disseminated tuberculosis, and 2 (7%) were
secondary to tumors. Therewas a single death in a patient with
HIV/AIDS who died of pneumonia and overwhelming sepsis.

Eighteen (69%) of the patients were orotracheally
intubated, 8 (28%) were nasotracheally intubated, and 3 had
incision and drainage under local anesthesia without requiring
intubation. Nineteen patients (66%) had evidence of airway
compromise. Eight (42%) of these required advanced airway
techniques. Four underwent nasotracheal intubation, includ-
ing 1 fiberoptic nasotracheal intubation; 2 underwent
fiberoptic orotracheal intubation, 1 required retrograde
intubation, and 1 orotracheal intubation was performed with
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the GlideScope after fiberoptic intubation was unsuccessful.
No patient required a surgical airway. No mortality resulted
from airway compromise (Table 1). Advanced airway control
techniques were required significantly more often in patients
with airway compromise (P b .05 by Fisher exact test).
4. Discussion

Established and newer airway management techniques
allow for safe intubation, even of difficult airways. A diffi-
cult airway is defined as clinical situation in which there is
difficulty, on the part of the practitioner, with ventilation,
laryngoscopy, or intubation [16]. In deep neck infections and
Ludwig angina, this is due to mass effect and distortion of
anatomy, bleeding of friable, inflamed tissue, and purulence.
Beyond direct laryngoscopy, the advanced techniques used
at our institution are upright positioning, blind and fiberoptic
nasotracheal intubation, retrograde intubation, and use of
fiberoptic and GlideScope technology. Each of these
advanced techniques has its risks and benefits. Fiberoptic
laryngoscopic intubation is a technique used in the past with
excellent results. Fiberoptic intubation allows direct visual-
ization of the vocal cords and improved placement.
However, it has limitations in an airway with copious
secretions, blood, or purulence.

Being a relatively new technique, GlideScope technol-
ogy is still being studied. The GlideScope (Saturn
Biomedical System Inc, Burnaby, British Columbia,
Canada) is a video laryngoscope that was designed for
difficult airway management. It has a light source as well as
a video camera located in the plastic blade of a
laryngoscope. This in turn is connected to a monitor. The
blade has a 60° angle allowing visualization of the larynx
without alignment of the oropharyngeal and laryngeal axis.
Randomized controlled studies have shown that the
GlideScope provides excellent exposure and improved
laryngeal view [13,14,17], with decreased intubation time
[17]. However, use of the GlideScope does take some
experience and familiarity [13,14,18].

Blind nasotracheal intubation risks further irritating
inflamed, friable tissue and requires a patient who is
spontaneously breathing. It can be useful, however, in those
patients that are unable to withstand a supine position [16].

Retrograde tracheal intubation uses a catheter inserted
into the cricothyroid membrane through which a guide wire
is passed. The guide wire is passed in the upward direction
through the cords where forceps may be used to grasp the
wire and bring it out through the mouth. An endotracheal
tube is then passed over the wire into the trachea. This
technique can also be modified with the use of a fiberoptic
scope and gum bougies [15].

Other techniques include lighted stylets and the Laryngeal
Mask Airway, which may have some relative contraindica-
tions in inflammatory conditions [19]. Specific airway
management techniques should be influenced by the disease
process, anatomy, and the experience of the practitioner.

In our series of cases, GlideScope technology was used
only in more recent cases. The decision for specific advanced
airway techniques was not specifically noted in most cases.
However, in most fiberoptic intubations, decreased range of
motion of the mandible and temporomandibular joint with an
inadequate oral opening was the most commonly charted
finding on evaluation of the airway.

In managing Ludwig angina and deep neck infections,
airway management is the first step. Management includes
early intubation in a controlled setting and by those with
experience with difficult airways [2] and advanced airway
techniques [2,8].

Just as important as being skilled with difficult airway
techniques is the use of sound clinical judgment. One patient
outside of our study period with a neck hematoma presented to
the emergency department with airway compromise. The
patient was able to maintain his airway while sitting up. The
decision was made to perform a rapid sequence intubation
using paralytic and sedative agents. The patient was then laid
supine, and efforts at intubation with direct laryngoscopy were
unsuccessful. The surgical team was then summoned for an
emergency surgical airway. No careful plan including
advanced airway management techniques was formulated
before the rapid sequence intubation attempt, resulting in an
airway emergency. Although awake tracheostomy has been
recommended as the standard of care, the results presented
here demonstrate that tracheostomy is not routinely necessary.
5. Conclusion

Our results demonstrate that awake tracheostomy is not
routinely necessary. Even in patients with evidence of airway
compromise, careful management can avoid the need for
surgical airway. In our series, patients with deep neck
infections and airway compromise are more likely to require
advanced airway techniques such as upright positioning,
awake intubation, fiberoptic intubation, retrograde intuba-
tion, and GlideScope intubation (P b .05). None required a
surgical airway.
References

[1] Marple BF. Ludwig angina: a review of current airway management.
Arch Otolaryngol-Head Neck Surg 1999;125(5):596-9.

[2] Shockley WW. Ludwig angina: a review of current airway
management. Arch Otolaryngol-Head Neck Surg 1999;125(5):600.

[3] Allen D, Loughnan TE, Ord RA. A re-evaluation of the role of
tracheostomy in Ludwig's angina. J Oral Maxillofac Surg 1985;43(6):
436-9.

[4] Barakate MS, Jensen MJ, Hemli JM, Graham AR. Ludwig's angina:
report of a case and review of management issues. Ann Otol Rhinol
Laryngol 2001;110(5):453-6.



14 M.M. Wolfe et al.
[5] Potter JK, Herford AS, Ellis E. Tracheotomy versus endotracheal
intubation for airway management in deep neck space infections. J Oral
Maxillofac Surg 2002;60(4):349-54.

[6] Sakaguchi M, Sato S, Ishiyama T, Katsuno S, Taguchi K.
Characterization and management of deep neck infections. Int J Oral
Maxillofac Surg 1997;26(2):131-4.

[7] Juang YC, Cheng DL, Wang LS, Liu CY, Duh RW, Chang CS.
Ludwig's angina: an analysis of 14 cases. Scand J Infect Dis 1989;
21(2):121-5.

[8] Neff SP, Merry AF, Anderson B. Airway management in Ludwig's
angina. Anaesth Intensive Care 1999;27(6):659-61.

[9] Parhiscar A, Har-El G. Deep neck abscess: a retrospective review of
210 cases. Ann Otol Rhinol Laryngol 2001;110(11):1051-4.

[10] Har-El G, Aroesty JH, Shaha A, Lucente FE. Changing trends in deep
neck abscesses: a retrospective study of 110 patients. Oral Surg Oral
Med Oral Pathol Oral Radiol Endod 1994;77:446-50.

[11] Morland LW, Corey J, McKenzie R. Ludwig's angina: report of a case
and review of the literature. Arch Intern Med 1998;148:461-6.

[12] Holland CS. The management of Ludwig's angina. Br J Oral
Maxillofac Surg 1975;13:153-9.
[13] Cooper RM. Use of a new videolaryngoscope (GlideScope) in the
management of a difficult airway. Can J Anesth 2003;50(6):611-3.

[14] Cooper RM, Pacey JA, Bishop MJ, McCluskey SA. Early clinical
experience with a new videolaryngoscope (GlideScope) in 728
patients. Can J Anesth 2005;52(2):191-8.

[15] Hagberg CA. Special devices and techniques. Anesthiology Clin N
Am 2002;20:907-32.

[16] Blanda M, Gallo UE. Emergency airway management. Anesthiology
Clin N Am 2003;21:1-26.

[17] Lim Y, Yeo SW. A comparison of the Glide Scope with the Macintosh
laryngoscope for tracheal intubation in patients with simulated difficult
airway. Anaesth Intensive Care 2005;33:243-7.

[18] Hagberg CA, et al. Camparison of direct and video-assisted views of
the larynx during routine intubation. J Clin Anesth 2006;18:357-62.

[19] Butler KH, Clyne B. Management of the difficult airway: alternative
airway techniques and adjuncts. Emerg Med Clin N Am 2003;21:
259-89.

[20] Patterson HC, Kelly JH, Strome M. Ludwig's angina: an update.
Laryngoscope 1982;92:370-8.

[21] SESAP 12, American College of Surgeons, Volume 1, 2004.


	Is surgical airway necessary for airway management in deep neck infections and Ludwig angina?
	Introduction
	Materials/methods
	Results
	Discussion
	Conclusion
	References


