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A Case Report on the Risk of Enterobacteriaceae  
Infection in the Oral and Maxillofacial Region
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Osteomyelitis is an inflammatory condition of the bone caused by pathogenic bacteria. The 
causative pathogen is usually oral residing bacteria, but this is a report of patients with 
osteomyelitis infected with Enterobacteriaceae, which is not common. Enterobacteriaceae 
has been known to cause in-hospital infections for over last 30 years and is known to have 
multiple antibiotic resistances. Both cases in this study developed osteomyelitis after remov-
al of the dentigerous cyst. Enterobacter aerogenes was cultured in one patient and Serratia 
marcescens in the other. After changing antibiotics through antibiotic susceptibility testing, 
clinical symptoms subsided and radiographic images confirmed that the callus formed and 
recovered at the same time.
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INTRODUCTION

Osteomyelitis of the jaw is a sign of acute or chronic in-

flammation of the cancellous bone or cortical bone. In 

children, osteomyelitis occurs primarily hematogenous in 

origin and acute in nature. On the other hand, in adults, 

osteomyelitis usually occurs as a subacute or chronic infec-

tion and most of them are damaged in bone and periph-

eral soft tissues. Bacteria isolated from osteomyelitis caused 

by infection are often associated with the patient’s age or 

trauma and recent surgery [1]. The main etiology is bacte-

ria’s presence in oral cavity [2]. Stapylococcus aureus is the 

most common cause of acute and chronic osteomyelitis but 

osteomyelitis is also associated with many other pathogenic 

bacteria [3,4]. In addition, systemic diseases, alcohol, immu-

nosuppression, diabetes and hypovascular bone disease (os-

teopetrosis, Paget’s disease, florid cemento-osseous dyspla-

sia, radiotherapy, etc.) are factors that increase the chance 

of osteomyelitis [4,5]. In general, antibiotic therapy is the 

basis of osteomyelitis treatment, but if there is no clinical 

improvement, surgical approach through curettage or resec-

tion of the infected area is required [6].

The patients reported are a case of osteomyelitis caused 

by Enterobacter aerogenes and Serratia marcescens. The 

common feature between E. aerogenes and S. marcescens is 

that they belong to Enterobacteriaceae. Enterobacteriaceae 

is a very large family that includes 22 genus populations 

including Escherichia, Shigella, and Salmonella which are 

usually present in intestines of human and animals and are 

important causes of infection in the intestinal tract. These 

are facultative anaerobe, characterized by Gram nega-

tive bacillia and are cultured separately using MacConkey 

agar. They are originally found in water and soil and usu-

ally in the gut microbiota in humans and other animals. 

Particularly, they are separated from cerebrospinal fluid, sy-

novial fluid and abscess and hospital-acquired infection by 
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antibiotic-resistant bacteria, such as β-lactamase, carbape-

namases and fluoroquinolones can cause serious problems 

[7].

Based on previous literature review, osteomyelitis caused 

by E. aerogenes and S. marcescens is extremely rare in 

adults without drug infusion or other direct exposures [8-

10]. Osteomyelitis caused by S. marcesces after leg or spinal 

surgery, or gunshot wounds is often reported, but a case of 

osteomyelitis caused by S. marcescens after oral and maxil-

lofacial surgery has been found in only one paper, but none 

of osteomyelitis by E. aerogenes were found [11-15].

This report describes a case of osteomyelitis caused by in-

fection of E. aerogenes and S. marcescens in patients with 

a removed dentigerous cyst including a mandibular third 

molar. 

CASE REPORT

1. Case 1
A 53-year-old man presented with a chief complain of a 

cystic lesion including the left lower third molar to depart-

ment of oral and maxillofacial surgery, Chosun University 

Dental Hospital on September 7, 2016. There was no 

medical history and subjective complaints, such as discom-

fort or pain. Cone beam computed tomography (CBCT) was 

taken to confirm the size and appearance of the lesion, and 

the radiolucency with definite hyperostotic border was ob-

served around the crown of horizontally impacted left lower 

third molar. It was also confirmed that the left mandibular 

canal was displaced downward. Based on clinical and ra-

diological examination, the patient was diagnosed as a cys-

tic lesion including the lower left third molar and planned 

for extraction of the tooth and removal of the cyst under 

general anesthesia. 

On October 11, 2016, under the general anesthesia, an 

oral approach was performed, with vertical incision on the 

mesial side of the left lower second molar and crestal in-

cision on the distal side. After the extraction of the left 

lower third molar, the cyst was removed. At the site where 

the cystic lesion was removed, collagen plug (Ateloplug; 

Bioland, Cheongwon, Korea) was inserted and primary su-

ture was performed. The tissue from the pathological site 

was referred for histopathological examination. An antibi-

otic agent (augmentin; Ilsung Pharma Co., Seoul, Korea, 1.2 

g, 3 times a day) was injected into the vein during admis-

sion. Four days after the operation, he was discharged from 

the hospital and was prescribed oral antibiotics (augmentin 

625 mg, 2 times a day). Removal of suture, stitch out was 

performed 7 days later. It was diagnosed as a dentigerous 

cyst through histopathological examination (Fig. 1).

Four weeks after the surgery, the patient complained of 

swelling and pain in the operation site, and the surgical site 

was opened and bone exposure was observed. However, 

pus was not released and no radiolucency around the sur-

gical site was observed in the panoramic image (Fig. 2). 

Fig. 1. Case A. Panoramic radiograph before (A) surgery and (B) 4 

days after surgery.

A

B

Fig. 2. Case A. Panoramic radiograph 4 weeks after surgery.
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Additional antibiotics were prescribed and planned for 

follow-up. CBCT was taken because the symptoms did not 

improve for two weeks, and the images confirmed bone de-

struction around the extraction socket (Fig. 3). The necrotic 

tissue was removed under local anesthesia and the collected 

tissue was referred to laboratory for bacterial culture. The 

patient was hospitalized and augmentin was injected in-

travenously (1.2 g, 3 times a day). Additional panoramic 

images and CBCT were taken during admission, but bone 

destruction was further developed around the left mandibu-

lar canal and left mandibular angle. E. aerogenes were de-

tected from the tissue bacterial culture test and cefepime 

(Maxipime; Boryung, Seoul, Korea, 2 g, twice daily) was in-

jected intravenously for two weeks based on antibiotic sen-

sitivity test results. 

Panoramic radiograph and CBCT images taken 7 weeks 

after surgery confirmed that bone destruction had not pro-

gressed further and the patient’s discomfort was reduced. 

Five months after the surgery, radiographic images con-

firmed the formation of the callus and the progression of 

bone remodeling (Fig. 4).

2. Case 2
A 57-year-old man presented with a chief complain of 

a cystic lesion including the right lower third molar to 

Oral and Maxillofacial Surgery, Chosun University Dental 

Fig. 3. Case A. (A) Coronal view and 

(B) axial view of cone beam computed 

tomography images 6 weeks after 

operaion. Destroyed cortical bones 

around the surgical site.
A B

Fig. 4. Case A. Panoramic radiograph 5 months after operation. No 

additional bone destruction were observed, but bone formation 

was observed.

Fig. 5. Case B. Panoramic radiograph before in (A) 2010 and (B) 2018 

and (C) immediately after surgery.

A

B
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Hospital on July 6, 2018. He visited another dental clinic to 

treat tooth attrition before, but was referred to the hospital 

for further evaluation and treatment after the panoramic ra-

diograph was taken. The patient was taking medication for 

hypertension and had no other medical history. The patient 

did not complain of any particular discomfort or paresthe-

sia. There were no findings of sinus tract or infection in in-

traoral and extraoral area.

A cystic lesion was also observed in the panoramic im-

age taken on May 20, 2010, but only endodontic and pros-

thetic treatments were performed for the right lower first 

molar. In the panoramic image taken on July 6, 2018, the 

cystic lesion below the right lower third molar was larger 

than in the previous panoramic image (Fig. 5). CBCT was 

taken to confirm the size and extent of the lesion. CBCT im-

ages showed radiopaque area inside the radiolucency of the 

definite hyperostotic border below the impacted right lower 

third molar, and confirmed that the lingual cortical bone 

got thin and there was a slight expansion. In addition, infe-

rior border of the right mandibular canal was displaced to 

the buccal and upper side of the lesion, and the continuity 

of the inferior border was lost. There were pericoronal ra-

diolucency surrounding the mandibular third molar and a 

fistula from the crown of mesial side to the the distocrest-

al area of the mandibular second molar. Based on clinical 

and radiological examination, the patient was diagnosed 

as a cystic lesion including the lower right third molar and 

planned for extraction of the tooth and removal of the cyst 

under general anesthesia.

On August 21, 2018, under general anesthesia, after the 

extraction of the right lower third molar and removal of 

the cyst, at the site where the lesion was removed, colla-

gen plug (Ateloplug) and steroid (Dexamethasone; Yuhan, 

Seoul, Korea) was applied and primary suture was per-

formed. The tissue from the pathological site was referred 

for histopathological examination. The patient was given 

intravenous antibiotics (augmentin 1.2 g, 3 times a day) 

during admission, and oral antibiotics (augmentin 625 mg, 

twice a day) were prescribed from the day after discharge. 

Removal of suture, stitch out was performed 7 days later. It 

Fig. 6. Case B. Panoramic (A) radiograph, 

(B) coronal view and (C) axial view of 

cone beam computed tomography 

images three weeks after surgery. No 

specific change is observed.

A

B C
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was diagnosed as a dentigerous cyst through histopatholog-

ical examination.

Three weeks after the operation, sinus tract was observed 

in the buccal gingiva of the right lower first molar, and it 

was confirmed that it started at the operation site by gutta-

percha cone tracing. Panoramic radiograph and CBCT were 

taken and no unusual changes were observed (Fig. 6). An 

incisional biopsy was performed under local anesthesia and 

additional antibiotics (augmentin 625 mg, twice daily) were 

prescribed. Histopathological examination revealed inflam-

matory granulation tissue. No further clinical improvement 

was seen for 4 weeks and additional CBCT was taken due 

to pain complaints. No further clinical improvement was 

seen for 4 weeks and additional CBCT was taken due to 

sustained pain. Osteolysis changes were observed on CBCT 

images due to the loss of continuity of buccal cortical bone 

at the site of operation (Fig. 7). The necrotic tissue was re-

moved under local anesthesia, and the removed tissue was 

requested for bacterial culture test. S. marcescens was de-

tected in the bacterial culture test and moxifloxacin (Avelox; 

Bayer Korea Ltd., Seoul, Korea, 400 mg, once daily) was 

prescribed orally for 10 weeks based on antibiotic sensitiv-

ity test results. It was found that callus was formed through 

CBCT taken three weeks after the medication of moxifloxa-

cin, and that the continuity of cortical bone was recovered 

in the images taken three months later (Fig. 8). In addition, 

the patient’s symptoms disappeared. So, we decided to stop 

administrations of antibiotics and follow-up.

Fig. 7. Case B. Panoramic (A) radiograph, 

(B) coronal view and (C) axial view of 

cone beam computed tomography 

images 7 weeks after surgery. Cortical 

bone destruction around the operation 

site is observed. 

A

B C

Fig. 8. Case B. Panoramic radiograph 4 months after surgery. 

Radiopacity was increased at the operation site and bone formation 

was observed. 
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DISCUSSION

Osteomyelitis is a term that leads to bone disease caused 

by inflammatory reactions, and bone necrosis, suppuration, 

bone resorption, and bone sclerosis are observed [16,17]. 

The most common causes of osteomyelitis are bacterial and 

are also caused by dental infections, post-extraction com-

plications, inadequate removal of necrosis bone, early dis-

continuation of antibiotics, incorrect selection of antibiot-

ics, incorrect diagnosis, trauma, inadequate treatment after 

trauma, radiotherapy of jaw bones, etc. [18]. The two cases 

reported can be seen as osteomyelitis after removal of den-

tigerous cysts and tooth extraction. 

Clinical features of osteomyelitis include pain, fever, 

swelling, sinus tract or fistula connected to intra or ex-

tra oral area, delayed healing, pathological fractures, and 

mouth opening limitations, etc. In case 1, the dehiscence of 

the operation site due to delayed healing was observed, and 

in case 2, intraoral sinus tract was observed.

Radiologic examination can be used to observe radio-

lucency, bone destruction and sequestrum formation and 

through these, can diagnose osteomyelitis [16]. Taking a 

CBCT can provide a well-defined image of tissue calcifi-

cation. In addition, sclerosis and loss of trabecular bone, 

changes in width and height of a bone, and perforation of 

cortical bone may be observed [19]. In these cases, radiolu-

cency and perforation of cortical bone were clearly seen in 

the bone defect of the operation site, which were diagnosed 

as osteomyelitis. 

The two patients were diagnosed with osteomyelitis based 

on pain, suppurative lesions, and bone destruction on CBCT. 

Conservative treatment was performed by curettage of the 

lesion. Tissue samples obtained by curettage were referred 

for histopathological examination and bacterial culture. 

Histopathological examination revealed a chronic inflam-

matory condition with fibrosis and an inflammatory granu-

lation tissue. E. aerogenes were detected in case 1 patient 

and S. marcescens in case 2 patient.

E. aerogenes is gram-negative bacteria that is included in 

the genus Enterobacter and is also named Klebsiella aero-

genes. It is usually found in the gastrointestinal tract of a 

human, and is an in-hospital infection that does not cause 

disease in healthy people but often causes opportunistic 

infections [20]. Infections with E. aerogenes often occur 

during intravenous or surgical procedures and are consid-

ered to be important multidrug-resistant pathogens, espe-

cially in the intensive care unit [21]. It is mainly separated 

from the respiratory tract, urinary tract, blood and intesti-

nal tract [22]. They are susceptible to cefotaxime, cefepime, 

ceftazidime, ertapenem, gentamicin, ciprofloxacin, aztreo-

nam in antibiotic sensitivity test. 

Genus Serratia is a gram-negative bacterium that has 

been first identified as a pathogen that can cause seri-

ous infections in human since mid-1960 and accounts for 

1.03% of hospital acquired infections [23,24]. In particu-

lar, S. marcescens is found mainly in showers, toilets and 

wet tiles, and is the only pathogen among species Serratia. 

Infection in humans causes sporadic urinary tract infec-

tions and pneumonia, and is often caused in patients who 

have been in the intensive care unit for a long time [25,26]. 

Cases of osteomyelitis caused by S. marcescens infection in 

adults are associated with extrinsic exposure, such as intra-

venous drug injection or surgical site, trauma, intra-articu-

lar injection. The bacterium has antibiotic susceptibility to 

cefotaxime, cefepime, ceftazidime, ertapenem, gentamicin, 

ciprofloxacin, aztreonam. 

In both patients, according to the antibiotic sensitivity 

test, the symptoms disappeared after receiving cefepime 

for case 1 patient and moxifloxacin for case 2 patient. And 

bone remodeling was observed on CBCT.

The case of two patients reported that they might be in-

fected with E. aerogenes and S. marcescens during hospi-

talization after oral and maxillofacial surgery. Attention 

should be paid to Enterobacteriaceae infections, because 

bone destruction, symptoms of osteomyelitis, may persist 

despite the continued medications of antibiotics.
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