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Abstract 
Dental infections can extend to the maxillofacial space causing severe infections such as abscesses. 
Abscess in the maxillofacial space aggravated by the systemic disease of diabetes mellitus can delay 
healing and cause further complications. This case report discusses the emergency treatment of a 
submandibular abscess that extends to the buccal and submental spaces in a patient with diabetes 
mellitus.  
Case Report: A 41-year-old female patient came to the Emergency Department of Hasan Sadikin 
Hospital in Bandung, complaining of swelling on the right cheek. The swelling was felt for seven days 
which started in the right submandibular area and extended to the right cheek and submental area. The 
patient had a history of diabetes mellitus for eight years, and on arrival, his current blood sugar was 365 
mg/dL. The patient was diagnosed with a submandibular abscess that extends to the right buccal and 
submental area with uncontrolled diabetes mellitus. Treatment includes a drainage incision, Penrose 
drain, extraction of the causative tooth, and administration of ceftriaxone, metronidazole, ketorolac, and 
omeprazole drugs.  
Conclusion: Submandibular abscess that extends to several maxillofacial spaces is an emergency 
condition that requires immediate management to prevent the spread of infection to other tissues, which 
can cause mortality. 
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Introduction 
 
The submandibular abscess is an inflammation 
accompanied by the formation of pus in the 
submandibular area, which is limited by the 
mylohyoid muscle. There is generally caused by 
infection of the teeth, the floor of the mouth, the 
pharynx, submandibular lymph nodes, trauma, or 
surgery.1   Submandibular space is divided into 
the submental and submaxillary spaces, which are 
bounded by the anterior digastric muscle.2 A 
2009 study estimated that more than 3,400 cases 
annually in the United States are deep neck space 

infections.3 A study in Taiwan showed that the 
most common deep neck infections were 
pharyngeal abscess (38.4%), submandibular 
abscess (15.7%), Ludwig's angina (12.4%), 
parotid (7%), and retropharynx (5.9%).4 In 
Indonesia, submandibular abscess is the most 
common deep neck infection (42.3%).5 Studies at 
dr. M. Djamil Padang showed that there were 33 
cases of deep neck infection, namely peritonsillar 
abscess (32%) and submandibular abscess (26%) 
from October 2009 to September 2010.6 Patients 
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with submandibular abscess were mostly men 
(51.9%). This is following the study at RSU Prof. 
Dr. R.D. Kandauou, Manado, where patients with 
submandibular abscesses were dominated by men 
(53%). The submandibular abscess is often found 
in patients aged over 50 years (33%). However, 
there is no age limit for submandibular abscess. 
The youngest patient was found in children aged 
one year and the oldest at 70.7 
The most common causes of submandibular 
abscess are dental infection, sialadenitis of the 
submandibular gland, lymphadenitis, trauma, or 
other spread of infection from the deep neck 
space. Age factor plays a role in the cause of the 
submandibular abscess. In adults, the infection 
originates from the teeth and salivary glands, 
whereas in children, it originates from other deep 
neck infections that spread, such as the tonsils 
and pharynx.8-9  
Abscesses are formed as a result of the normal 
flora that infects through lacerations or 
perforations. The bacteria that most often cause 
submandibular abscess due to dental infection is 
Streptococcus viridians, while the bacteria that 
cause non-infectious tooth abscess is 
Staphylococcus aureus. In patients with diabetes 
mellitus, the most common bacteria found in 
Klebsiella pneumoniae.10-12  
Submandibular abscess is often caused by a 
mixed infection of several bacteria, both aerobic, 
anaerobic, and facultative anaerobes.10 In addition 
to dental infection, another cause of a 
submandibular abscess is a decrease in the 
immune system. In patients with diabetes 
mellitus, the immune system decreases so that 
they are susceptible to infection. Complications 
of diabetes mellitus are angiopathy and 
endothelial dysfunction so that the wound healing 
process is disrupted.13-14  
Complications of a submandibular abscess are 
spread to the submental space, which lies 

between the superior mylohyoid muscle, the 
inferior platysma muscle, and the chin. Second 
and third molar abscesses invade the mandible 
and may spread submental. Spread to the 
parapharyngeal space can cause airway 
obstruction and death. Other complications are 
mandibular osteomyelitis, mediastinitis, and 
sepsis. The mortality rate from complications of 
submandibular abscess is about 40%.2,8,11 
The principle of management of submandibular 
abscess is abscess drainage. However, patients 
with diabetes mellitus are prone to complications. 
Abscess drainage is an invasive procedure that 
triggers physical stress so that it can cause an 
increase in blood glucose levels.15-16 This case 
report will discuss the emergency management of 
a submandibular abscess that extends to the 
buccal and submental spaces in a patient with 
uncontrolled diabetes mellitus. 

Case Report 
A 41-year-old female patient came to the 
Emergency Installation of Hasan Sadikin Hospital 
Bandung with complaints of swelling on the right 
cheek for seven days. The patient complained of 
pain in the lower right tooth 14 days before the 
swollen cheek. The swelling started in the right 
cheek area, but the patient did not seek treatment, 
then enlarged and spread to the right lower jaw 
and chin. The patient began to have difficulty 
opening his mouth two days ago. The patient 
went to the hospital in the Soekarno Hatta area, 
Bandung, but no action was taken, and she was 
referred to the Hasan Sadikin Hospital in 
Bandung. There was no information from the 
patient. Changes in voice, hoarseness (-), hot 
potato voice (-), stiff neck (-), and painful 
swallowing (-). The patient had a history of 
diabetes mellitus since eight years ago and 
hypertension since one year ago. The patient was 
taking four drugs (pioglitazone hydrochloride, 
acarbose, metformin HCl, and amlodipine). 
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Figure 1: The initial clinical picture of the patient before the procedure showed facial asymmetry 
and swelling of the cheeks right side and chin. 

 
Figure 2: a. Intra-oral view of the patient before the procedure. b. Preoperative AP-Lateral STL 
radiograph. 
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Intra-oral examination revealed generalized 
hyperemic gingiva and swollen right buccal 
mucosa (Fig. 2a). On tooth 46, there was debris, 
calculus, caries, inflammation, and swelling 
around the teeth. Complete blood count and 
clinical chemistry showed an increase in serum 
creatinine (1.20 mg/dL) and a temporary increase 
in blood sugar levels (365 mg/dL). The COVID-
19 antigen swab examination showed a reactive 
result, but the COVID-19 PCR-TCM swab got a 
negative result. Anteroposterior chest X-ray 
examination (Fig. 3) showed cardiomegaly 

without pulmonary congestion and no 
bronchopneumonia/pneumonia, and AP-Lateral 
STL (Fig. 2b) showed swelling and fluid buildup 
in the soft tissues of the right neck. When the 
patient came, a panoramic photo was not taken 
before the procedure. The patient was diagnosed 
with a right submandibular abscess that extends 
to the right submental and buccal cavities with 
non-vital teeth 44 and 46. The patient was also 
diagnosed with type II diabetes mellitus, stage I 
acute kidney injury, and hypertensive heart 
disease.

 

 

Figure 5: (a,b) Clinical picture of the patient 1 day after surgery, (c) Intra-oral view of the patient 
1 day after surgery. 

 

 
Figure 6: Panoramic view after the action. 

 

Treatment performed was a through-and-through 
drainage incision in the right submandibular to 
submental; the drainage incision was opened, 
followed by the insertion of a Penrose drain (Fig. 

5.a and b). Patients were extracted for teeth 23, 
27, 44, and 46 (Fig. 4b). Teeth 47 and 48 caries 
were not extracted, because they would be treated 
by a dental conservator (Fig. 2a). After the 
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incision, a panoramic photo was taken the next 
day. From the panoramic photo, teeth 23, 27, 44, 
and 46 were not visible on the panoramic photo 
because they had been extracted during the 
incision (Fig. 2b). Tapping pus in the buccal, 
right submandibular, and submental regions was 
±0.5cc, ±1.5cc, and ±1.0cc (Fig. 4a). Empirical 
antibiotics (ceftriaxone, metronidazole, ketorolac, 
and omeprazole) were administered before the 
results of the culture test, and sensitivity test 
came out.  

Monitoring on the first day after surgery showed 
that the swelling had reduced, although it still 
looked rather large and still red compared to the 
other side (Fig. 5). Replacement of extra oral 
Penrose drains every three days and intra-oral 
every five days. Patients were given education 
about oral hygiene and gargled with povidone-
iodine after every meal. The patient also practiced 
opening his mouth with an ice cream stick and 
continued antibiotic therapy. 

 

 
Figure 6: Panoramic view after the action. 

 

At the next control, the patient's condition 
showed improvement. At the latest follow-up, 
which was 1.5 years postoperatively, the patient's 
condition was normal, normal mouth opening 
entered three fingers, and the function of the oral 
teeth was normal; there were no complaints (Fig. 
7). 

Discussion 

The patient, in this case, was diagnosed with a 
right submandibular abscess that extended to the 
right and submental buccal spaces. The causative 
teeth, in this case, were suspected to be necrotic 
teeth 44 and 46. The patient was also diagnosed 
with type II diabetes mellitus, stage I acute 
kidney injury and hypertensive heart disease. 

Clinical signs and symptoms of a submandibular 
abscess include swelling of the submandibular 
region, tenderness, and erythema, and may be 
accompanied by trismus, dysphagia, fever, and 
lymphadenopathy. The suspected causative tooth 
is usually caries or mobility with gingival 
swelling.17 In addition to the history and physical 
examination, investigations are important to 
establish the diagnosis. Swelling and fluid in the 
soft tissues of the neck are seen on 
anteroposterior and lateral cervical X-rays. A 
chest X-ray shows a pneumothorax and 
pneumomediastinum if the patient has developed 
complications. Panoramic radiographs may show 
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abscesses in infected teeth. Blood tests can show 
leukocytosis, which indicates infection.18-19 

The most common cause of submandibular 
abscess was dental infection (46.9%). In this 
patient, the submandibular abscess originated 
from necrotic teeth 44 and 46. Dental caries can 
cause necrosis of the dental pulp so that bacteria 
infect the periapical. The dental infection spreads 
through the periapical foramen of the tooth and 
around it in a continuous and hematogenic 
manner. The roots of the second and third molars 
lie in the mylohyoid line of the mandible. 
Infection of the tooth will spread continuously to 
the submandibular area.12-13 

The sublingual space is the space located lateral 
to the muscles of the tongue, including the 
hyoglossus, genioglossus, and geniohyoid 
muscles. The sublingual space is connected to the 
submandibular space posterior to the mylohyoid 
muscle. This space is the gap between the 
genioglossus and hyoglossus muscles.20 The 
posterior border of the submandibular space is 
open so that submandibular infection can spread 
through the inferolateral, medial, and digastric 
areas and hyoid bone. The abscess exits to the 
buccal and submandibular spaces.12,13 If there is 
an infection in the submandibular gland, the 
infection can spread to the contralateral and 
sublingual spaces. The infection spreads to the 
epiglottis, parapharyngeal spaces, and 
peritonsillar areas, along with the passage of the 
sublingual artery.20  

Infection of the epiglottis causes laryngeal edema. 
Infection that spreads to the parapharyngeal and 
posterior peritonsillar spaces can cause airway 
obstruction. Deep neck space infection can spread 
to the clavicle and mediastinum, causing 
mediastinitis.20 This complication is a top priority 
for early treatment because it can be life-

threatening. In this patient, there was no change 
in voice, hoarseness, or painful swallowing. The 
patient was conscious/components, cooperative, 
had normal vital signs (respiratory rate, oxygen 
saturation), and had a thorax examination within 
normal limits. There were no signs of airway 
obstruction or mediastinitis. The patient has been 
given injections of antibiotics ceftriaxone, 
metronidazole, ketorolac, and omeprazole. 
Drainage incision on the right buccal to 
submandibular and submental spaces and 
installation of a Penrose drain. Ideally, the results 
of culture and sensitivity tests determine the 
bacteria causing the infection and the type of 
antibiotic. However, the results of culture and 
sensitivity tests take a long time, so it is necessary 
to give empirical therapy in the form of 
antibiotics for aerobic and anaerobic bacteria. 
Abscess drainage incision is performed at the 
most volatile point, and dissection is performed 
using hemostat clamps until an abscess cavity is 
found. After the abscess is removed, a drain is 
placed.21 

Periodontal infection is the 6th most common 
infection in patients with diabetes mellitus.22 

Uncontrolled hyperglycemia conditions cause 
deficiency of the C4 component so that 
polymorphonuclear cells are deficient and the 
cytokine response is reduced. The hyperglycemic 
environment also blocks antimicrobial function 
by inhibiting glucose-6-phosphate dehydrogenase 
(G6PD) and increasing polymorphonuclear cell 
apoptosis. In addition, microangiopathy and 
endothelial dysfunction may occur. Periodontitis 
causes insulin resistance, so glycemic control 
decreases. In contrast, poor glycemic control is 
associated with an increased incidence of 
gingivitis and periodontitis.22 This is because, in 
abscess patients, microangiopathy stimulates the 
growth of anaerobic bacteria due to a lack of 
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oxygen supply to peripheral tissues and a 
decrease in the availability of antimicrobials at 
the site of inflammation. Therefore, in addition to 
the management of submandibular abscess, 
precise and consistent blood glucose regulation is 
required. Patient education about the importance 
of medication adherence and glycemic 
maintenance is the main principle of diabetes 
mellitus treatment.23 

Conclusion 

A submandibular abscess that has spread to 
several maxillofacial spaces is an emergency that 
requires surgical and pharmacological 
management to prevent the spread of infection 
that can lead to death. Maintenance of glycemic 
control is also necessary to prevent delayed 
healing of infection. 
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