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soft tissue gas, fluid collection, and muscle edema [2,5]. 
Management of LA can include surgical intervention, 
antibiotics, and strict airway monitoring. Despite 
advancements in treatment, the mortality rate of LA 
is 8% [4]. Herein, we present a case of a middle-aged 
woman with LA caused by Enterobacter cloacae in the 
setting of pre-existing tracheal stenosis.

Case Description
FB is a 57-year-old female with multiple comorbid 

medical conditions including tracheal stenosis status-
post multiple dilations, coronary artery disease, 
hypertension, and end-stage renal disease (ESRD) 
receiving hemodialysis who presented with a 4-day 
history of bilateral odynophagia with associated right-
sided neck swelling and new onset fever, sore throat, 
shortness of breath, and bilateral neck swelling. The 
patient also reported associated chills, nonproductive 
cough, nausea, and one episode of nonbilious, non-
bloody emesis. She was able to tolerate oral intake at 
this time and presented without drooling or other signs 
of impending airway obstruction. The patient was febrile 
at presentation with a temperature of 38.7 °C. CT was 
obtained which demonstrated a multiloculated fluid 
collection within the floor of the mouth suspicious for 
an abscess and significant tracheal stenosis at the level 
of the thyroid gland measuring 8 × 6 mm. The collection 
of fluid at the base of the tongue had its largest pocket 
measure 2.2 × 1.4 cm (Figure 1). Blood cultures were 
obtained at the time of her presentation, and she 
began receiving empiric intravenous (IV) vancomycin 
and metronidazole. IV dexamethasone 10 mg q6 
hours was also administered at this time. The patient 
was subsequently admitted to the medical intensive 
care unit for airway monitoring and continuous pulse 
oximetry. Blood cultures revealed Staphylococcus 

Introduction
Ludwig's angina (LA) is a clinical diagnosis 

characterized by a rapidly spreading infection involving 
the floor of the mouth and surrounding submandibular, 
sublingual and submental spaces [1]. Early recognition 
and prompt treatment of LA is critical as untreated LA 
has a myriad of complications, most commonly airway 
obstruction with a subsequent mortality rate of 50% [2]. 
Odontogenic etiology is implicated in 70-90% of cases in 
the adult population [3], reasoning lies in the fact that 
the roots of the second and third molars penetrate the 
mylohyoid ridge creating a direct avenue for odontogenic 
infection to invade the submandibular space. Infection 
can then spread continuously to the sublingual space, 
pharyngomaxillary, and retropharyngeal space creating 
a tenuous airway [4]. Other etiologies include orofacial 
trauma, sialadenitis, and tongue/oral piercings. 
Immunodeficiency, diabetes mellitus, chronic alcohol 
use and injection drug use have all been found to be 
risk factors for LA [2]. Common causative organisms 
are Viridans group streptococci, Staphylococcus 
aureus, and Staphylococcus epidermidis accounting for 
over 90% of cases [2,4]. Patients usually present with 
systemic and localized symptoms such as fever, malaise, 
chills, generalized weakness, odynophagia, dysphagia, 
trismus, dysphonia (‘hot potato voice’), and drooling 
[3]. Physical exam will reveal a tender, woody, and 
indurated submandibular area. The lingual area may 
also be erythematous and swollen. The tongue may be 
displaced posteriorly secondary to inflammation and 
the outer neck may be tender and edematous with or 
without focal lymphadenopathy [2]. Although imaging 
is not necessary for diagnosis, common findings on 
computed tomography (CT) demonstrate diffuse soft 
tissue swelling and fat stranding of the submandibular, 
sublingual, submental, and cervical areas, evidence of 
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drain the left low oropharyngeal/glossotonsillar sulcus 
and infected cystic lesion. A large amount of purulence 
was drained and sent for culture. She also was found 
to have a small to medium sized vallecular cyst which 
was biopsied and sent for pathology with no associated 
purulence. She tolerated the procedure well and seemed 
to be improving clinically with reduced neck swelling and 
improved dysphagia. Her steroids were slowly tapered 
post-procedure. Surgical pathology of the biopsied 
vallecular cyst resulted in benign squamous mucosa with 
a lymphocytic infiltrate. Final bacterial cultures from 
the oropharyngeal abscess grew Enterobacter cloacae 
resistant to ertapenem, few Candida tropicalis, few 
Streptococcus viridans, and rare Lactobacillus species. 
Her antibiotic regimen was subsequently switched 
to oral meropenem 500 mg q24h for Enterobacter 
coverage and oral fluconazole 200 mg QD for candida 
coverage. She was subsequently discharged home on 
oral fluconazole, sulfamethoxazole/trimethoprim, and 
metronidazole with home health care. She will continue 
to follow-up with ENT for her subglottic stenosis. 

Discussion
The current case describes a middle-aged woman with 

multiple comorbidities and significant otolaryngologic 
history who underwent a complicated hospital course 
secondary to LA. After eventual incision and drainage of 
the abscess, we were able to obtain accurate bacterial 
cultures demonstrating infection with Enterobacter 
cloacae. E. cloacae is a gram-negative, rod-shaped, 
facultative anaerobe that normally flourishes in the 
microflora of the intestinal tracts of humans and with 
no known implication as a causative organism in LA 
[6]. Enterobacter infections have a high mortality rate; 
one study demonstrated that Enterobacter bacteremia 
carried a 24.6% 30-day mortality rate in patients 
receiving appropriate antibiotic therapy [7]. Similar 
mortality rates have been reported for soft tissue 
infections due to Enterobacter [8]. E. Cloacae’s high 
mortality rate is partially attributed to its many virulence 
factors including enterotoxins, alpha-hemolysin, thiol-
activated pore forming cytotoxins that function similarly 
to Shiga-like toxin II, and a type III secretion system [9].

An infection with E. cloacae is challenging to treat as 
it carries significant antibiotic resistance; the pathogen 
has two separate constitutive beta-lactamases, AmpC 
B-lactamase, and extended-spectrum B-lactamase 
(ESBL), that are not inhibited by common inhibitors of 
B-lactam [6]. Due to B-lactamase activity, E. Cloacae 
is resistant to ampicillin, amoxicillin, first generation 
cephalosporins and cefoxitin. Moreover, treatment with 
a third-generation cephalosporin may select for strains 
that overproduce Amp B-lactamase, worsening antibiotic 
resistance [6]. Therefore, the mainstay of treatment of E. 
Cloacae infections are carbapenems, fluoroquinolones, 
aminoglycosides, or sulfamethoxazole/trimethoprim 
[8]. Of important mention, there have been several 

epidermidis on hospital day 3 and her antibiotic regimen 
was changed to IV vancomycin and ampicillin-sulbactam 
per our infectious disease team recommendations. 
She was deemed stable by our otolaryngology team 
to be transferred to the hospital floor on hospital day 
4, however, the patient began reporting increased 
stridor, dysphonia, pain, and neck swelling on hospital 
day 5. Repeat CT demonstrated an increase in the 
fluid collection in the right floor of the mouth which 
now measured 3.5 × 2 cm (Figure 2). The patient was 
a febrile at this time, but was being closely monitored 
for acute decompensation. Surgical planning for incision 
and drainage of the growing floor of mouth abscess 
was made and the patient was boarded for surgery. 
A direct laryngoscopy was performed to visualize and 

         

Figure 1: The collection of fluid at the base of the tongue 
had its largest pocket measure 2.2 × 1.4 cm.

         

Figure 2: Repeat CT demonstrated an increase in the 
fluid collection in the right floor of the mouth which now 
measured 3.5 × 2 cm.
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E. cloacae. Furthermore, the patient has an extensive 
otolaryngology history including tracheostomy 
placement and removal with resultant tracheal stenosis. 
She underwent tracheal resection as well as numerous 
tracheal dilations and procedures to treat her stenosis. 
We hypothesize that the repeated manipulation and 
trauma may have impaired the mucosal barrier as well 
as other local immune defenses creating a nidus for 
infection. The current case demonstrates why vigilance 
is necessary when managing LA and to consider unusual 
pathogens when mainstay treatment fails.

References
1. Pak S, Cha D, Meyer C, Dee C, Fershko A (2017) Ludwig’s 

Angina. Cureus 9: e1588.

2. Bridwell R, Gottlieb M, Koyfman A, Long B (2020) Diagnosis 
and management of Ludwig’s angina: An evidence-based 
review. Am J Emerg Med 41: 1-5.

3. Lin HW, O’Neill A, Cunningham MJ (2009) Ludwig’s angina 
in the pediatric population. Clin Pediatr (Phila). 48: 583-587.

4. Candamourty R, Venkatachalam S, Babu MRR, Kumar GS 
(2012) Ludwig’s Angina – An emergency: A case report 
with literature review. J Nat Sci Biol Med 3: 206-208.

5. Shih C-C, Wang J-C, Chen S-J, Hsu Y-P (2019) Focused 
ultrasound assists in diagnosis and management of difficult 
airway in ludwig’s angina. J Med Ultrasound 27: 101-103.

6. Davin-Regli A, Lavigne J-P, Pagès J-M (2019) Enterobacter 
spp.: Update on taxonomy, clinical aspects, and emerging 
antimicrobial resistance. Clin Microbiol Rev 32: e00002-19.

7. Kang C-I, Kim S-H, Park WB, Lee K-D, Kim H-B, et al. 
(2004) Bloodstream infections caused by Enterobacter 
species: predictors of 30-day mortality rate and impact of 
broad-spectrum cephalosporin resistance on outcome. Clin 
Infect Dis 39: 812-818.

8. Ramirez D, Giron M (2023) Enterobacter infections.

9. Mezzatesta ML, Gona F, Stefani S (2012) Enterobacter 
cloacae complex: Clinical impact and emerging antibiotic 
resistance. Future Microbiol 7: 887-902.

10. Fata F, Chittivelu S, Tessler S, Kupfer Y (1996) Gas 
gangrene of the arm due to Enterobacter cloacae in a 
neutropenic patient. South Med J 89: 1095-1096.

11. Dugleux G, Le Coutour X, Hecquard C, Oblin I (1991) 
Septicemia caused by contaminated parenteral nutrition 
pouches: the refrigerator as an unusual cause. JPEN J 
Parenter Enteral Nutr 15: 474-475.

12. Ramos-Zayas A, López-Medrano F, Urquiza-Fornovi 
I, Zubillaga I, Gutiérrez R, et al. (2021) The Impact of 
Healthcare-Associated Infections in Patients Undergoing 
Oncological Microvascular Head and Neck Reconstruction: 
A Prospective Multicentre Study. Cancers (Basel) 13: 2109.

13. Binar M, Arslan F, Tasli H, Karakoc O, Kilic A, et al. (2015) 
An unusual cause of necrosis and nasal septum perforation 
after septoplasty: Enterobacter cloacae. New Microbes 
New Infect 8: 150-153.

reports of emerging carbapenem-resistant strains of 
Enterobacter, implicating an even greater need to 
identify organisms on culture as soon as possible and to 
treat them appropriately [9].

In the current case, the patient’s blood cultures 
revealed Staphylococcus epidermidis, which is a 
common causative organism in LA, however in hindsight 
we were grossly misled and the cultures were likely 
contaminated by skin flora. Common empiric treatments 
for LA in immunocompetent patients include ampicillin-
sulbactam, ceftriaxone, metronidazole, clindamycin or 
levofloxacin [2], which were trialed in the current case 
without improvement. It was not until the patient’s 
abscess was able to be surgically incised, drained, and 
cultured that we were able to unveil E. cloacae, the 
pathogen at hand. This further supports the notion 
that LA patients should be considered for surgical 
intervention, especially in those who do not respond to 
medical management.

E. cloacae has been found to be a major source of 
nosocomial infections contributing to skin and soft 
tissue infections in addition to bacteremia, endocarditis, 
septic arthritis and osteomyelitis [6,10]. Additionally, 
this pathogen has been found to contaminate 
various medical, intravenous, and hospital devices 
[11]. There have been few studies that implicate 
this pathogen in head and neck infections, however, 
Ramos-Zayas, et al. frequently identified E. cloacae 
in postoperative infections following head and neck 
free flap reconstruction surgeries [12]. Additionally, 
there has been one case report describing an infection 
with E. cloacae of the nasal septum after undergoing 
septoplasty [13]. The authors in that case administered 
ciprofloxacin after E. cloacae was identified but resulted 
in subsequent anterior septum perforation.

Although the etiology of LA is variable, the majority 
of cases in adults arise in those with poor dentition with 
resultant oral infection and extension into the floor of 
the mouth [2]. In the current case, oral surgery was 
consulted to evaluate for any indication of odontogenic 
origin of the abscess. Even though the patient had an 
extraction planned for her upper left maxillary incisor 
with her general dentist, she denied any other dental 
pain. Oral surgery reported that the mandibular teeth 
were intact without any signs of infection, effectively 
ruling out an odontogenic source. The patient in the 
current case has a significant medical history of ESRD 
requiring hemodialysis three times weekly and given 
E. cloacae’s rampant association with healthcare 
environments and medical devices, this creates 
ample opportunity for the patient to be exposed to 
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