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‘ ABSTRACT ’ Ludwig's angina is a potential life threatening rapidly progressive submaxillary, submandibular and sublingual cellulitis
of the floor of the mouth. Aggressive management of the airway is critical to avoid untoward morbidity. A Case studies

was undertaken in Rajarajeshwari Medical college, Bangalore between March 2019 and February 2020. Patients referred to our tertiary centre
with features suggestive of Ludwig's angina were selected. All patients in this study were subjected to radiological confirmation of
submandibular space cellulitis or abscess for inclusion. This assessment compromised of both extents of the infective pathology and patency of
the upper airway by USG OR CT Neck. Four of the cases were subjected to surgical management. Among the 7 patients 4 were females and 3
were males with mean age of 46+13.2 years. Ofthe 7 patients 6 had a history of tooth extraction within the past week prior to admission and 1
had sialadenitis 10 days prior to admission. Two (29%) of the patients were diabetic,1(14.28%) patient was both hypothyroid and diabetic,
(14%) patient had microcytic hypochromic anaemia, 1(14.28%) patient was hypothyroid and 2 (28.57%) of the patients were weakly VDRL
positive. .operated cases 57 % underwent a tracheostomy prior to incision and drainage due to airway compromise. Of the remaining 43% 1 of
the patients was intubated followed by incision and drainage, the 2 were managed conservatively. The delayed presentation of Ludwig's angina to
an otorhinolaryngology clinic results in an unpredictable natural disease process. Rapid progression of the sublingual cellulitis requires timely

management of the airway.
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INTRODUCTION

The term Ludwig's angina was coined by the German surgeon Karl
Friedrich Wilhelm von Ludwig in 1836 as a potential life threatening
rapidly progressive submaxillary, submandibular and sublingual
cellulitis of the floor of the mouth. ' Dental pathology, predominantly
of the lower molar's accounts for the majority of Ludwig's angina
cases. Peri tonsillar abscesses, parapharyngeal space infections,
submandibular gland sialadenitis and dental trauma constitute to a
smaller percentage of cases infecting the submandibular space.
Chronic conditions have been reported to predisposing patients to neck
space infections. Neck space abscesses are more often found in
individuals with diabetes mellitus, malnutrition, alcoholism or an
immunocompromised state >

Over the course of the last decade the incidence of Ludwig's angina has
dramatically reduced with the increased availability and use of
antibiotics. The mortality of the patients with Ludwig's angina has
declined from 50% to less than 10% with the adjuvant of antibiotics. *
Faster resolution of sublingual cellulitis has resulted in fewer patients
requiring airway protection.

Untreated conditions predisposing to Ludwig's angina can result in
progressive cellulitis leading to trismus, posterior displacement of the
tongue, pooling of secretions and progressive swelling of the
oropharyngeal tissues, eventually leading to airway compromise’

Ludwig's angina still is associated with a 10% mortality rate . Due to
rapid progression of airway obstruction, Ludwig's angina patients
present with, immediate airway management is critical. With the
introduction of fibreoptic and Glidscope laryngoscopic intubations the
non-surgical airway management has been made more flexible but to
date awake tracheostomy is the gold standard in surgical airway
management of Ludwig's angina~.

This paper evaluates the radiological assessment of the airway prior to
further management of a submandibular space infection. With
advancements in technology the accuracy, access and utilization of
radiology in diagnosis has transitioned. In Ludwig's angina radiology
can provide us with an initial assessment of the extent of the airway
compromise and avoid precipitating airway irritation or sudden airway
loss with invasive diagnostic procedure. A radiological assessment
provides the extent of the disease process as well as indicate the
possible need for a tracheostomy.

Case Series

A total of 7 such patients were included in the study. There were four
female and three male patients. The youngest patient was a 30-year-old
female and the oldest was a 63-year-old male with an average age of
46+13.2 years.

Of'the 7 patients 6 had a history of tooth extraction within the past week
prior to admission and 1 had sialadenitis 10 days prior to admission.
Two (29%) of the patients were diabetic,1(14.28%) patient was both
hypothyroid and diabetic,1 (14%) patient had microcytic hypochromic
anaemia, 1(14.28%) patient was hypothyroid and 2 (28.57%) of the
patients were weakly VDRL positive.

Four patients underwent tracheostomy and I&D under local
anaesthesia, 1 underwent 1&D under general anaesthesia and 2 other
patients were managed conservatively.

The assessment of the airway was done using three parameters. These
included the presence of stridor and oxygen saturation, the grading of
trismus (Clinical classification system for the surgical management of
trismus)’ and a radiological assessment of the airway.

Contrast enhanced computed tomography was done in four patients,
this included all patients presenting with stridor for a detailed
assessment of the airway and surround neck spaces to evaluate the
extent of the disease process. Three patients only underwent
assessment with an ultrasound. Four (57.14%) patients with stridor
were subjected to computed tomography following ultrasonography
and were identified to have upper airway compromise radiologically.

Table 1. Airway
Table 1 showing subjects with description of Trismus, Stridor,
Airway on CT and USG of Neck.

Airway on CT|USG neck

Patient| Tris |Stridor
mus
Female/|3

Develope |Upper airway |Irregular collection in

38y d on day 2|compromise |the intermuscular plane,
of present sub mandibular region
admission with extension into the

parotid region,
masseteric space,
sublingual space on the
left side and
subcutaneous oedema.
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Female/| Biphasic
35y stridor

Upper airway |Irregular collection in
compromise |submuscular plain
present medial to angle of the
mandible on the right
side with extensions into
the submental and
submandibular region
with air pockets in the
subcutaneous region.

[\

Male/ NO - Irregular collection in
40y the Submental and
submandibular region on
the right side with
subcutaneous oedema.
Female/| NO - Right submandibular
32y gland sialadenitis with
an irregular collection in
the submuscular plane of]
the submandibular and
sublingual region.

—_

Male/ |1 NO - Irregular collection in
45y the Submental and
submandibular region on
the left side with
subcutaneous oedema.

Male/ |4 Biphasic |Upper airway |Irregular collection in
63y stridor compromise |the intermuscular plane,
present sub mandibular region
with extension into the
masseteric space,
sublingual space on the
left side and
subcutaneous oedema.
Female/|4 Biphasic |Upper airway |Irregular collection in
30y stridor compromise |the Submental and
present submandibular region on

the right side with
subcutaneous oedema.

Pre-operative pictures of subjects:

Picturel: Pre-operative picture of 45 year male who was managed
managed conservatively

Picture 2: Preoperative Picture Of 63 Year Male Who Presented
With Stridor.

Picture 3: Pre-operative picture of 35 year female with trismus and
stridor.

Table 2. Management

Decannulation
10th day

Patient |Management |Ryle's tube
Subject 1 | Tracheostomy | Removed on 4 th day

and & D post op
Subject 2 | Tracheostomy | Removed on 4 th day
and I & D post op
Subject 3 {1 & D -
Subject 4 |Conservative |-
Subject 5 |Conservative |-
Subject 6 | Tracheostomy | Removed on 4 th day
and & D post op
Subject 7 | Tracheostomy | Removed on 4 th day
and 1 & D post op

Table 2: Description of management of subjects and decannulation,
Conservative management included antibiotics with glycaemic
monitoring.

7th day

7th day

10th day

Four patients who were confirmed to have a compromised upper
airway radiologically were taken up for surgical airway management
with an awake tracheostomy followed by incision and drainage under
local anaesthesia.

Tracheostomy tube care and daily dressing were done for the patients
during their course of hospital stay.

Out of three patients who did not have airway compromise two were
managed conservatively with only one of these patients' requiring
incision and drainage under general anaesthesia. None of the
conservatively managed patients required I&D. All the patients were
treated with intravenous antibiotic coverage for 5 days with injection
ceftriaxone, metronidazole and injection amikacin. Appropriate
management of the associated comorbidities and supportive treatment
was provided for the patients during their hospital stay.

All the patient's pus was sent for culture and sensitivity after the
incision and drainage. None of the samples showed growth in any of
the patients. All the patients were noted to have been treated with
antibiotics prior to arrival in the tertiary care centre.

Negative cultures were attributed to unrecorded prior antibiotic use.
The presence of anaerobes may be underestimated because of
difficulty in their culture.

DISCUSSION

Ludwig's angina can be a lethal condition. Timely diagnosis and
treatment are imperative in decreasing morbidity. When patients
present to us in progressive disease the assessment of the airway and its
immediate management is imperative in reducing the mortality and
morbidity in Ludwig's angina. With no standardised criteria for
diagnosis or management of the acute airway obstruction, the
treatment protocols vary widely from institution to institution
depending on the availability of resources and expertise.

As per Tripathy M et al, Ludwig's angina was found to be more
prevalent between age group of 41 to 70 years with a mean age group of
(60.3yrs). Males were found to be more commonly affected (71%) as
compared to females (29%). Odontogenic infections still accounted
for majority (81%) of causes with uncontrolled type 2 diabetes mellitus
emerging as the main associated comorbidity. Patients mainly
presented with symptoms like submental and submandibular swelling
(100%), dysphagia (67%), odynophagia (55%), and stridor (42%)’.

This case series similarly comprised of patients with age ranging from
30 to 63 years, with 6 of the 7 patients having history of prior
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odontogenic infection and diabetes was the most common associated
comorbidity.

Airway assessment clinically includes multiple factors starting from
the appearance of the patient, the extent of the neck swelling, mouth
opening, presence of loose teeth, Mallampati scoring, thyromental
distance, neck range of motion and an assessment of other individual
risk factors’. Upper airway compromise on CT findings were soft
tissue swelling involving lateral wall and oropharyngeal wall
extending up to soft palate obliterating the vallecula, posteriorly up to
prevertebral space, laterally up to subcutaneous plane and medially up
to midline with compromised airway.

A distorted airway and copious secretions contribute to the difficulty of
fibreoptic intubation. Avoiding airway irritation and laryngeal spasm is
critical to prevent sudden airway loss. Application of topical
anaesthesia before sedation is unpleasant to the patient and precipitates
cough and laryngeal spasm. Instrumentation of the airway with poor
topical anaesthesia also precipitates laryngeal spasm and airway loss’

Both ultrasonography and computed tomography can be used in
airway assessment in Ludwig's angina patient. Though computed
tomography is a more standard radiological investigation of choice; a
more focused ultrasound can be an alternative tool in cases where
computed tomography is not available / not suitable / affordable"’.

Visualized procedures like ultrasound provide point of care real time
dynamic views of the airway. Ultrasonography has brought a paradigm
shift in the practise of airway management,

Prasad et al. compared visualisation of airway structures using CT scan
and ultrasonography. They measured eight parameters to assess DA—
distance to the posterior surface of the tongue at the level of the tip of
the soft palate, thickness of the submental region, hyomental distance,
thyrohyoid distance, depth of the epiglottis above the hyoid bone,
depth of the epiglottis below the hyoid bone, depth of the arytenoid
cartilage and fat pad thickness at the thyroid cartilage. They found
good correlation among the two modalities except for hyomental
distance, depth of epiglottis above hyoid bone and fat pad thickness at
thyroid cartilage for which CT was more precise”

Following a thorough airway assessment' the next step is to make a
judgement on the method to secure the airway. There is no consensus in
literature on the best method as the variability of not only patient
factors but resource and expertise availability also have to be taken into
account.

Airway management involves either conventional laryngoscopy,
awake fibreoptic intubation, surgical tracheostomy under local
anaesthesia or cricothyrotomy in an extreme situation. Blind nasal
intubation can be an alternative in the absence of an intraoral extension
of the infection."

Kulkarni et al. concluded that awake fiberoptic intubation under
topical anesthesia would be ideal method to secure the airway in
advanced cases of Ludwig's angina. When fiberoptic bronchoscopy is
not feasible, an awake tracheostomy may be the preferred option.”

Al Harbi M et al. concluded that awake fiberoptic intubation under
topical anesthesia may be the preferred method to secure the airway.
When fiberoptic bronchoscopy is not feasible, an elective awake
cricothyrotomy and tracheostomy are the preferred options. '

In the study all the 4 patients that were diagnosed with airway
compromise, awake tracheostomy was the chosen treatment for
securing a definitive airway. This was due to the fact that these patients
fell under the category of difficult intubation with severe airway
compromise and keeping in mind the safely of extubating, surgical
airway was the best available treatment of choice. All the four patients
were managed in the post op care ward, treated with broad spectrum
antibiotics, tracheotomy tube care and decannulated without any
complications.

CONCLUSION

Establishment of a standard protocol for patients presenting to us with
Ludwig's angina starting with examination of the overall appearance
of'the patient, their associated co morbidities, severity of the infection,
extent of the airway compromise if present and then starting the

appropriate treatment on time i.e., both surgical and non-surgical can
decrease length of hospital stay, cost of the treatment, morbidity and
mortality. Like to stress on the importance of pre-operative assessment
and role of radiology in these patients to avoid complications when
securing the airway as well as to avoid over or under treating these
patients. The protocols will probably vary from one institution to
another depending on the availability of the resources and the expertise
but a standard protocol could be used to make referrals at the right time
without delay as well as improve the overall quality of care in Ludwig's
angina patients.
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