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INTRODUCTION
Ludwig’s angina was described first by physician Wilhem Friedrich
von Ludwig in 1836 as a rapidly progressive, potentially fatal spread of
bilateral cellulitis of the submandibular space associated with elevation and posterior displacement of the tongue.1 The most frequent
source of infection are the molars, particularly the second and third
mandibular molars.2,3 It is important for medical providers to recognize this condition promptly and initiate proper treatment before the
cellulitis progresses to airway obstruction. Before the era of antibiotics, especially penicillin, this disease had a mortality rate greater than
50%. Following the advent of antibiotics, improved dental care, and
aggressive surgical treatment, the mortality rate was estimated to be
approximately 8%.1,4 Ludwig’s angina is most seen between ages 20
and 60 years, but has been reported in patients as young as 12 days and
as old as 84 years.5,6 The incidence in males is three to four times that
in females.3
This case study presents a novel report of a centenarian who presented for surgical drainage of Ludwig’s angina. Older patients with
peritonsillar and parapharyngeal abscesses present in a subtle fashion
with few of the classic symptoms such as fever, in addition to a delayed
presentation.7 This tendency made diagnosis challenging. Whether
these results can be extrapolated to a patient with Ludwig’s angina
remains to be seen.
Managing older patients can be difficult due to multiple comorbidities, as seen in our patient, and because of poorer functional status
and frailty. A multi-disciplinary team approach was necessary for this
complex case, as it presented the dual challenges of an anticipated difficult airway and perioperative considerations of a centenarian.
CASE REPORT
Informed and written consent was obtained from the patient prior to
the preparation of this case report. A 100-year-old male was referred to
the emergency department by an ear, nose, and throat physician with a
chief complaint of anterior neck swelling, dysphagia, and muffled voice.
Two weeks prior, the patient had presented to the emergency department with similar symptoms and was given an oral steroid for presumed
lymphadenitis; his symptoms, however, did not abate with the steroids.
Most of his history was obtained from his family because the patient
had muffled speech secondary to extensive soft tissue edema. The
patient was unable to wear his dentures for two weeks and only could
swallow liquids at the time of presentation. His past medical history
included hyperlipidemia, benign prostatic hyperplasia, and hypertension. He had no history of alcohol, tobacco, or illicit drug use.
On the physical exam, the patient did not exhibit respiratory distress but expressed discomfort secondary to pain. His heart rate was
89 beats/min, blood pressure was 131/81 mmHg, oxygen saturation
was 94% on room air, and the respiratory rate was 18 breaths/min. His
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airway exam revealed a severely limited mouth-opening with an interincisor gap of 1 cm. The patient could not extend his neck with effort,
which likely was due to both diffuse neck swelling and pain.
Laboratory evaluation revealed the white blood count at 28,000/
μL, hemoglobin at 12.1 g/dL, and platelet count at 225,000/μL. A computerized tomography neck scan with contrast was obtained which
revealed a large, peripherally enhanced loculated fluid collection at the
base of the tongue with surrounding soft tissue edema and resilient
mass effect with narrowing of oropharynx. No significant lymphadenopathy was noted, but dental caries in the remaining three mandibular
teeth with lucency suggested a dental abscess was prominent.
An oral and maxillofacial surgeon was notified of the above findings
and the patient subsequently was scheduled for surgical drainage of his
abscess. Secondary to the patient's physical exam findings, his airway
was secured with awake fiberoptic intubation.
The patient was denitrogenated with 100% oxygen and administered
glycopyrrolate (0.2 mg) via intramuscular injection to dry secretions.
Nasal decongestant oxymetazoline 0.05% was administered as well as
topical lidocaine to anesthetize the nasal mucosa.
The patient was positioned in the seated position to improve ventilation and ketamine was administered for light sedation to advance the
fiberoptic scope through the patient’s nares. Some difficulty was noted
with visualization of the patient's vocal cords secondary to edema and
fogging of the scope; however, tracheal intubation was successful with
placement of a 7.5 mm cuffed endotracheal tube. Following confirmation of endotracheal intubation with direct visualization, fentanyl
(50 mcg) and propofol (50 mg) were administered through injection.
Muscle relaxant was not administered, and the patient’s breathing was
spontaneous on the ventilator, with sevoflurane as the anesthetic gas for
maintenance. Additionally, dexamethasone (10 mg) was administered
by injection. The surgical procedure was completed with successful
incision and drainage of abscess, and collection of cultures. The patient
was shifted to the intensive care unit on an endotracheal tube for elective postoperative ventilation and was extubated successfully the
following day.
Postoperatively, the patient did well throughout the remainder of his
hospital course. Surgical cultures revealed Streptococcus viridans and
Streptococcus intermedius.
DISCUSSION
Ludwig’s angina is a potentially life-threatening emergency that
requires a rapid diagnosis and aggressive treatment plan that is characterized by airway soft tissue swelling and edema.8 While the most
common patient population is adult males between the ages of 20
and 60 years old,1 there have been case series where deep neck space
infections have been noted in patients from 11 months to 91 years old.9
However, these case series have not specified the type of deep neck
space infection by age group. The confirmed oldest reported case of
Ludwig’s angina was in a 76-year-old man.6 Predisposing factors
included poor dental hygiene, recent dental extractions, trauma
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including mandibular fractures and oral lacerations, smoking, alcoholism, and systemic illnesses including diabetes mellitus, hypertension,
and certain autoimmune conditions such as systemic lupus erythematosus and HIV.1,10
Analysis of the microbiology showed the organisms were usually
polymicrobial and generally characteristic of oral mucosa flora.11 The
most common organisms included Streptococcus and Peptostreptococcus species, particularly Streptococcus viridans, Bacteroides
species, and other anaerobes. Treatment options included an antibiotic regimen of penicillin G with metronidazole, ampicillin-sulbactam,
clindamycin, or cefoxitin.3 The definitive management with abscess
formation was with incision and drainage.
Several airway management options can be utilized to secure the
airway, with three of the most common techniques being elective tracheostomy, awake blind nasal intubation, and flexible fiberoptic nasal
(oral) intubation.12 While the “gold standard” is a surgical airway, the
less invasive methods can be attempted depending on the individual
patient and according to their surgical plan, medical comorbidities, and
clinical exam.13 The risk-benefit ratio of each method, with the formation of an airway management plan, should be discussed in detail with
the patient and a multi-disciplinary team.
After careful consideration, awake fiberoptic intubation was used on
the patient. One major advantage to performing this procedure was the
decreased risk of airway collapse from loss of muscle tone from general
anesthesia.2,14 The patient was seated upright with the head in the sniffing position for intubation, as it allowed for maximal opening of the
pharyngeal airway for passage of the nasal endotracheal tube. It also
allowed for a more accurate assessment of the airway when planning
for extubation. Some of the other benefits over direct laryngoscopy
included immediate confirmation of placement of the tube following procedure, less sympathetic stimulation, and less risk for airway
trauma.2
In a case of Ludwig’s angina, one of the most important anesthetic
concerns while securing the airway is the risk for abscess rupture into
the hypopharynx with the potential for aspiration pneumonia.2 Neff et
al.15 reported an abscess rupture while trying to manipulate an oropharyngeal airway, resulting in the oral cavity filling with pus, consequently
causing difficulty when securing the airway. Additional life-threatening complications that have been discussed in the literature include
necrotizing fasciitis, descending mediastinitis, pleural effusion, and
complications of sepsis resulting in death.11
While a traditionally described technique was used to secure the
patient’s airway successfully, it is worthwhile to note that the patient
was a centenarian. According to projections, the population of elderly
patients is expected to double from 8% to 16% between 2010 and
2050,16 with Irwin et al.17 listing some of the important age-related
changes in the geriatric population. In the cardiovascular system of
older adults, these changes could include undiagnosed diastolic heart
failure, impaired heart rate response and myocardial contractility, and
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an increased level and activity of inflammatory mediators. The respiratory system is affected by decreased muscle strength and impaired
cough mechanism, decreased ventilatory response to hypoxia and
hypercarbia, and decreased pulmonary reserve. An increased autonomic dysfunction, impaired autoregulation, and malnutrition also are
seen commonly.
There are numerous anatomic changes that occur and should be
considered for airway management in the geriatric population. There is
a tendency for the airway to collapse and obstruct, increased difficulty
to form a proper seal with a bag-valve-mask device due to edentulousness, decreased compliance of the submandibular space, and decreased
neck mobility.18 All these changes lead to increased difficulty in ventilation and intubation in an elderly patient.
Irwin et al.17 has recommended that every institution have a protocol
in place that targets patients undergoing surgery at extreme ages, as
well as including perioperative neurocognitive dysfunction as a part of
informed consent in elderly patients that require anesthesia. Some of
the recommendations include a robust assessment of comorbidities,
risk stratification for each person, identification of modifiable factors
for preoperative optimization, rehabilitation, and discharge planning.
Models such as the anesthesiologist-led “high risk” clinics with an
appropriately trained specialist and the geriatric-led “comprehensive
geriatric assessment” have both shown a positive impact on postoperative outcomes for elderly patients.17
Vigilant management of Ludwig’s angina should be employed with
rapid diagnosis and aggressive treatment, with airway management
and surgical methods if applicable, and appropriate antibiotic treatment. For elderly patients, special consideration for the approach
to anesthesia and intubation techniques should be discussed with a
multi-disciplinary team. The patient, due to his age, presented an anatomically and physiologically difficult airway that was considered when
choosing the procedure plan. In conclusion, life-threatening complications, such as necrotizing fasciitis, mediastinitis, and sepsis should be
monitored rigorously, with action plans implemented through multidisciplinary teams to meet the needs of the patient.
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