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Abstract

Ludwig’s angina is a high severity infection because of the risk of airway obstruction due to the rapid spread of the abscess
into the deeper spaces. Therefore, performing the correct treatment is one of the keys to a successful result. A 44-year-
old male patient came to the Emergency Unit of Hasan Sadikin Hospital, complaining of shortness of breath, severe pain,
and progressive swelling. Extraoral examination showed a localized-fluctuated swelling located at the right lower jaw that
extended to the chin, left lower jaw, and the frontal region of the neck region while a sequential organ failure assessment
revealed a score of 2. A diagnosis of Ludwig’s angina and septic shock was confirmed. Intravenous infusion of norepinephrine
was administered and a tracheostomy was performed. The next treatment phase consisted of a drainage procedure, tooth

extraction, and placement of the Penrose drain. The patient was discharged 10days later with a satisfactory outcome.
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Introduction

Ludwig’s angina is a form of acute severe diffuse cellulitis of
the maxillofacial region that has been described as bilateral
involvement of the sublingual, submental, and submandibu-
lar spaces.'™ Because the location of these spaces is inferior
to the tongue base, infections in these areas can result in
elevation of the floor of the mouth and posterior displace-
ment of the tongue base into the airway,>* and could lead to
death. This is one of the reasons why Ludwig’s angina is
considered a life-threatening condition. Not to mention that
there is another complication such as septic shock.* Septic
shock, which is defined as “a subset of sepsis with particu-
larly profound circulatory, cellular, and metabolic abnormal-
ities associated with a greater risk of mortality than sepsis
alone” has an in-hospital mortality rate as high as 40%.°
The deep neck spaces can be potentially threatening
because swelling in these spaces can readily displace, efface,
or obstruct the airway.!® Furthermore, infection in the deep
neck spaces can rapidly spread inferiorly to threaten the
mediastinum and its contents."” Accurate determination of
the anatomic location of the infection will allow an accurate
assessment of the severity of the infection."*!® When

assessing the severity of an infection, one must consider the
infection’s rate of progression.'* A case report of Ludwig’s
angina that required complex and immediate management
due to the life-threatening condition of the patient is pre-
sented in the following section.

Case report

A 44-year-old male patient complaining of dyspnea, severe
pain, and progressive swelling in his jaw and neck for the
last 14 days came to our emergency unit. Due to the rapidly
extending swelling, he was hospitalized for 5 days in a pri-
vate hospital, where a chest X-ray, neck, and soft tissue
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Figure |. (a) Side view clinical appearance, and (b, c) neck and soft tissue X-ray demonstrated air bubble appearance at the anterior
part of the neck and the trachea has deviated to the left, an indication of right lateral pharyngeal space abscess.

X-ray (Figure 1) and blood examinations were performed.
The patient also received intravenous antibiotics (ceftriax-
one, metronidazole, levofloxacin, omeprazole, and
ketorolac; dosage unknown), yet, as there was no improve-
ment to the size of the swelling, the patient was referred to
our hospital.

Physical examination revealed that swelling on the right
submandibular region extended to the sublingual region,
submental region, and the left submandibular region (with
a size of 10X 6 X 2cm), reddish, febrile, fluctuated, and
tender. The patient was febrile (38.8°C), had trismus, 102
beats per minute (bpm) pulse rate, respiratory rate is
26 breaths/minute, SpO2 was 98.2%, and 100/60 mm Hg
blood pressure. No history of asthma or allergy was
reported. The HIV and tuberculosis results came back neg-
ative, and the patient had no history of a dental visit.
Therefore, past medical history was considered as non-con-
tributory. Intraoral findings revealed a gangrene pulp of the
#47 tooth and pericoronitis around the #48 impacted tooth.
No other cavities were detected, regardless of the poor oral
hygiene. Supporting clinical and laboratory examination
included sequential organ failure assessment (SOFA), com-
plete blood count, blood gas analysis, chest AP Lateral
X-ray, and neck and soft tissue X-ray. The Erythrocyte
Sedimentation Rate (ESR) test was not performed. Once
the laboratory results were obtained (Table 1), a diagnosis
of Ludwig’s angina and septic shock was confirmed. In
regard to the septic shock management, the patient received
an infusion of norepinephrine.

The patient was taken to the operating room immedi-
ately. A tracheostomy, emergency drainage, and tooth
extraction (47, 48) were performed. Culture and sensitivity
tests of blood and pus were performed but yielded a nega-
tive outcome. To allow further drainage, a Penrose drain
was placed at the submandibular area, submental area, and
(posterior) sublingual area (Figure 2). The patient was
admitted for 10days and received intravenous meropenem

(1g, three times per day), cefotaxime (1 g, three times per
day), and metronidazole (500 mg, three times per day) as his
antibiotics regimen. Another blood test was performed on
the 5th and 10th day after the surgery, while another thorax
X-ray was performed on the 10th day. The tracheostomy
tube was removed on the eighth day. The patient was dis-
charged on the 10th day following clinical improvement
(significant reduction of the swellings in all regions: sub-
mandibular, sublingual, and submental), pus production was
less than 5 cc/day, mouth opening was more than 3 cm, the
patient no longer experienced swallowing difficulty, and
vital signs were normal. The blood test results (except for
the white blood count that was slightly higher than normal
value: 14.930/mm?) and thorax photo results were in favor
of this decision.

Discussion

Odontogenic infection, the main cause of Ludwig’s angina
and septic shock, has been known as the most common cause
of orofacial infection. In a study conducted by Rahman
et al.,!' in Malaysia, odontogenic infection was found as the
most common cause of orofacial infection in 263 patients out
of 416 patients being investigated. And in a study conducted
at Hasan Sadikin Hospital, Indonesia, for a duration of 1 year
(2015-2016), 16 cases of Ludwig’s angina were revealed.
Out of the 16 cases, 11 patients had sepsis or septic shock as
a complication, and mortality occurred in two cases.'?
Furthermore, severe odontogenic infections such as Ludwig’s
angina have been reported to have considerable mortality
rate,'>! thereby making prompt and thorough responses cru-
cial to their management.

The management of Ludwig’s angina requires efficacy
and efficiency due to the rapid progression of the infection.
Another factor that increases the mortality rate is the diffi-
culty in maintaining airway patency, which, in 8% to 10%
of patients, resulted in asphyxiation and death.*!> In the
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Table |. Laboratory findings before emergency tracheostomy and drainage procedure.

No. Hematology Result Reference range Unit

l. PT 13.50 9.1-13.1 s

2. INR 1.26 0.8-1.2 s

3. APTT 34 14.2-34.2 s

4. Hemoglobin 13.3 M (14-17.4) g/dL

5. Hematocrit 38.1 40-52 %

6. Leukocytes 30.640 4.400-11.300 /mm3

7. Erythrocytes 4.06 3.5-5.8 million/pL
8. Platelet 470,000 150,000-450,000 /mm

No. Chemical blood components

I AST (SGOT) 32 <37 U/L 37°C
2. AST (SGPT) 45 <4l U/L 37°C
3. Urea 77 15-50 mg/dL

4. Creatinine 1.2 0.7-1.3 mg/dL

5. Timely blood glucose 93 <140 mg/dL

6. Sodium (Na) 123 135-145 mEgq/L

7. Potassium (K) 4.2 3.6-5.5 mEg/L

8. Lactate 1.5 0.7-2.5 mmol/L
9. Albumin 1.9 3.4-5.0 q/dL

No. Blood gas analysis

l. pH 7.509 7.34-7.45

2. PCO, 23.1 3545 mm Hg

3. PO, 89.2 83-108 mm Hg

4. HCO, 18.5 21-28 mEgq/L

5. TCO, 19.2 22-29 mmol/L
6. Base excess -2.0 (-2)—(+3) mEg/L

7. O, saturation 98.2 95-98 %

8. HBsAg chrome Non-reactive

9. Anti-HIV Non-reactive

Bold-faced values indicate abnormal results.

PT: Prothrombin time; INR: International normalized ratio; APTT: Activated partial thromboplastin tim; AST: Aspartate Aminotransferase; SGOT:serum
glutamic oxaloacetic transaminase; SGPT: Serum glutamic pyruvic transaminase; HBsAg: Hepatitis B Surface Antigen.

case where a septic shock is present as a complication of
Ludwig’s angina, the management is even more compli-
cated as it might lead to death as reported by Chequetto
et al.,'® and therefore, the management should be thorough
and as early as possible. In the current case, the antibiotics
given served as therapeutic tools for the odontogenic infec-
tion that caused Ludwig’s angina as well as the septic
shock. The patient also received intravenous norepineph-
rine to manage the septic shock, as per standardized proce-
dure.> Vasoactive agents are required in septic shock
management to prevent prolonged hypotension which
might impair tissue perfusion, and one of the most recom-
mended vasoactive agents is norepinephrine. '’

In comparison to therapy, a case reported by Fellini et al.,
about the management of Ludwig’s angina patient with simi-
lar symptoms to the patient reported in the current case report,
a slightly different approach was performed. As the septic
shock was not suspected, the patient did not receive vasopres-
sor infusion. Unfortunately, the patient did develop a septic

shock on the sixth day and passed away due to the septic
shock.* In another case report about the management of
Ludwig’s angina reported by Candamourty et al.,'* regardless
of the similar symptoms to the patient in our case report, the
medication given consisted “only” of intravenous cefotaxime,
gentamicin, metrogyl, and decadron. No vasopressor was
given, and the patient showed good improvement, and the
recovery was satisfactory.

Regardless of the similar symptoms showed by patients,
different approaches were chosen by the managing clini-
cians. Interestingly, different outcomes were shown by the
patient, indicating that a case-per-case approach with consid-
eration to the patient’s response to medication is always the
most suitable approach.

Conclusion

Accurate clinical assessment and immediate-goal-oriented
therapy are the key factors for the successful treatment of
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Figure 2. (a) Pus needle aspiration, (b) bilateral incision and drainage, (c) Penrose drain placement at submandibular and submental
area, (d) Penrose drain placement at sublingual area, (e) postoperative condition—day |, and (f) postoperative condition—day 5.

Ludwig’s angina, especially when another fatal complication
such as septic shock is present.
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