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ABSTRACT 

Chronic non-suppurative osteomyelitis, also known as Garre’s osteomyelitis is a local thickening of periosteum caused by slight 
irritation or infection. Here, we present the case report of a unilateral bony swelling in the left side of the lower jaw associated with an 
infection in an 8-year-old child. The radiograph revealed the pathognomic feature of ‘onion skin’ appearance. Surgical recontouring 
of the lower jaw was performed since there was no evidence of bone remodelling after the removal of granulation tissues. 

Key words: Orthopantomograph, cone beam tomography, onion skin, histopathological examination  

arre’s osteomyelitis, which was first described by 
Carl Garre in 1893, is a chronic non-suppurative 
sclerotic bone inflammation characterized by a focal 

gross thickening of periosteum with peripheral reactive bone 
formation resulting from infection [1]. The first cases 
affecting the jaw were reported in 1948 by Berger, and Pell 
described them in 1955. In general, osteomyelitis has 
a bimodal age distribution. Acute hematogenous osteomyelitis 
is primarily a disease in children. Direct trauma and 
contiguous focus osteomyelitis are more common among 
adults and adolescents than in children [2]. 

Vertebral osteomyelitis is more common in persons older 
than 45 years. Garre's osteomyelitis is due to long-standing 
periapical infection, recent infection of soft tissue, and 
unhealed infected extraction areas [3]. The mandible is more 
often affected than the maxilla in men aged below 30 years, 
and it is most generally seen at the lower margin of the 
mandible in the mandibular first molar region because the 
maxilla has a rich vascular supply and thin cortical plates 
while the blood supply to the mandible is only limited to the 
inferior alveolar artery. There is typically a non-tender 
swelling on the mesial and lateral sides of the jaw, with the 
size of swelling from 1-2 cm to the involvement of the entire 
length of the jaw on the affected side by the thickness of the 
cortex can reach 2-3 cm, caused by persistent low-grade 
infection in children and young adults in the presence of high 
osteoblastic activity triggers the periosteum to lay down 
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new bone [4]. Garre’s osteomyelitis presents as facial asym-
metry on the lower part of the face with a solitary swelling 
with normal to inflamed overlying skin and on palpation, the 
swelling is bony hard and non-tender. The causative factors 
associated with this lesion are grossly carious tooth, 
periodontal defects, persistent infection, and trauma [5,6]. 
There is no macroscopically suppurative lithic area in cases of 
Garre’s osteomyelitis, histopathological examination has 
detected microabscesses and microsequesters. Orthopanto-
mograph (OPG) reveals a periosteal thickening of the inferior 
border of the mandible due to an increase in osteoblastic 
activity resulting in an “onion skin” appearance [6,7]. 

CASE REPORT 

An 8-year-old female patient reported to our department with 
a chief complaint of facial asymmetry in the lower portion of 
her face for six months. The swelling was initially small and 
gradually increased to its final dimensions. On general 
examination, the patient was mesomorphic, having a normal 
gait with stable vitals. The patient was previously healthy with 
no known systemic illnesses/allergies and had not received 
any medications apart from frequent antibiotics and NSAIDs 
for painful episodes of jaw swelling. No trauma/ dental history 
was reported. There was no significant family history.   

On extraoral examination, the facial asymmetry with a 
solitary localized oval-shaped swelling measuring 30 mm x30 
mm was seen on the left side of the face near the body of the 
mandible (Figures 1A & 1B). On palpation, the swelling was  
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noted to be well-defined, hard in consistency, non
nonpulsatile, and non-fluctuant. Localized ipsilateral 
submandibular lymphadenopathy was also noticed. 
Intraorally, obliteration of the lower buccal vestibule on the 
left side was seen (Figure 1C). 

Figure 1(A & B): Pre-operative clinical photographs 
showing facial asymmetry on the left side of the 
mandibular region as seen in front and worm’s view; (b)
Clinical photograph showing mild obliteration of the lower 
buccal vestibule on the left side 

The radiographic examination revealed an ‘onion skin’ 
appearance at the inferior border of the mandibular body 
suggestive of a periosteal reaction (Figure 
radiolucent area in the apical region of the left mandibular
molar tooth. When the axial and cross sections were evaluated 
during the examination with cone-beam computed 
tomography (CBCT), a tunnel-like defect was identified in the 
cortical bone in the cortical bone in the vestibule surface of 
inflamed bone, starting from the apical region of the left 
mandibular first molar tooth (Figure 3). Based on the clinical 
examination, radiographic findings, and histopathological 
examination, the lesion was diagnosed as Garre’s 
osteomyelitis, and surgical recontouring under general 
anesthesia was planned (Figure 4). We exposed the lesion by 
intraoral approach, and excess bony mass was excised using a 
surgical bur and handpiece.  

Figure 2: Orthopantomograph reveals expansion of bone 
along with radiolucency in the outer cortex of the inferior 
aspect of the mandible on the left side 

Figure 3: a) and b) Axial and cross sections in CBCT 
showing new bone formation and a tunnel-like defect in 
the vestibule cortical surface of the inflamed bone starting 
from the apical region of tooth number 36. 
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Figure 4: Exposed bony defect where sequestrum and 
necrotic tissue was present 

The excised bone fragments were sent for 
histopathological examination which revealed trabeculae of 
bone with osteoblastic rimming and reversal lines toge
with a chronic inflammatory infiltrate and that microscopic 
picture confirmed the diagnosis of Garre’s osteomyelitis 
(Figure 5c). The patient was followed up 3 months and 6 
months post-surgery respectively with no recurrence of the 
lesion (Figures 5 a & b). 

Figure 5: (A) Post-operative clinical photograph at 1 
month reveals gross improvement in facial symmetry as 
seen in frontal view. (B) Follow up of the patient after 6 
months showing healing socket area and good vestibular 
depth. (C) Histopathological analysis shows parallel rows 
of richly cellularized reactive trabecular bone extending 
from the cortical surface (thin arrows)

DISCUSSION 

Garre’s osteomyelitis is a localized periosteal
caused by mild irritation or infection. It is known that a 
moderate infection (such as dental decay, periodontal disease, 
or soft tissue disease), starting from the spongiosa layer of the 
jaw and extending into the periosteum is the result of 
stimulating bone formation. Its development depends on the 
interplay of chronic infection, the activity of osteoblasts, the 
virulence of infectious agents, and host resistance
possible way in which bone formation takes place is illustrated 
in (Figure 6). Normal bone surrounds a source of irritation, 
such as a dental abscess (A) (stage 1). The bone at this stage 
has an unaffected and normal periosteum. Sinus formation (S) 
begins and pus tracks toward the surface of the bone (stage 2).

The pus (X) reaches the surface of the bone and causes a 
subperiosteal bone reaction (R) which initiates new bone 
formation. Subperiosteal bone formation continues as long as 
the mild chronic stimulus persists (stage 4). Successive layers 
of new bone are deposited, leading
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Garre’s osteomyelitis is a localized periosteal thickening 
caused by mild irritation or infection. It is known that a 
moderate infection (such as dental decay, periodontal disease, 
or soft tissue disease), starting from the spongiosa layer of the 
jaw and extending into the periosteum is the result of 
timulating bone formation. Its development depends on the 

interplay of chronic infection, the activity of osteoblasts, the 
virulence of infectious agents, and host resistance [7]. A 
possible way in which bone formation takes place is illustrated 

Normal bone surrounds a source of irritation, 
such as a dental abscess (A) (stage 1). The bone at this stage 
has an unaffected and normal periosteum. Sinus formation (S) 
begins and pus tracks toward the surface of the bone (stage 2). 

es the surface of the bone and causes a 
subperiosteal bone reaction (R) which initiates new bone 
formation. Subperiosteal bone formation continues as long as 
the mild chronic stimulus persists (stage 4). Successive layers 
of new bone are deposited, leading to the “onion-peel” 
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appearance seen on radiographic examination. This may 
continue (stage 5) or the source of irritation may be removed 
(stage 6). After a period of time the bone contour will return to 
normal when the cause of the reaction has been removed. This 
probably conforms to Wolff’s law [8]. Bennett suggests that 
the increase in the mass of bone found in this condition may 
be due to a mild toxic stimulation of the periosteal osteoblasts 
by a low-grade infection. The excessive bone deposition may 
represent an exuberant attempt at repair [9,10]. 

 
Figure 6: Probable pathogenesis of Garre’s osteomyelitis. 
1, Dental abscess; 2, pus tract; 5, sinus formation; 4, 
subperiosteal bone deposition; 5, onion-peel formation; 6, 
irritation removal; 7, bone remodelling. 

There is no need for biopsy during diagnosis of Garre’s 
osteomyelitis, except the cause is unknown and conventional 
radiograph methods or CBCT images are sufficient for the 
diagnosis. In addition to Garre’s osteomyelitis, new bone 
formation can occur in many pathological conditions. It 
should be distinguished from other pathologies that cause new 
bone formation, including Ewing’s sarcoma, Caffey disease, 
Fibrous dysplasia, Paget’s disease, or osteosarcoma [11]. 
Ewing’s sarcoma is similar to Garre’s osteomyelitis in terms 
of the subperiosteal bone formation and appearance in young 
people but it can also be distinguished from Garre’s 
osteomyelitis due to producing osteophytes with a “sun ray” 
appearance, causing bone enlargement rapidly and causing 
more osteolytic reactions in the bone, as well as the 
occurrence of frequent complications such as facial neuralgia 
and lip paraesthesia [12].  

Caffey disease presents in a similar view to Garre’s 
osteomyelitis due to onion skin appearance in the bone but it 
is distinguished from Garre’s osteomyelitis due to early age of 
onset, it is more common in the ramus and angle region of the 
mandible with bilateral involvement [13].  Fibrous dysplasia is 
seen at younger ages, which is similar to Garre’s 
osteomyelitis, and the resulting bone mass is similar in both 
shape and volume but it is distinguished from Garre’s 
osteomyelitis due to the “ground glass appearance” as well as 
thinning seen in the cortex [14]. Treatment options include 

antibiotics, anti-inflammatory drugs, colchicine, steroids, 
conservative therapy, and surgery.Management varies from 
conservative to surgical approach including endodontic 
therapy, extraction of tooth, and recontouring the bone [9].  

The latest treatment modality for Garre’s osteomyelitis 
involves resection of bone followed by transport distraction 
osteogenesis. Antibiotic therapy alone is ineffective, 
independent of the administration route, because the “bone 
sequestration” found in the chronic disease comprises 
fragments of necrotic bone and thus does not present a blood 
supply that would allow antibiotics to arrive at the infected 
tissue. Suma R et al [7] advocate the use of metronidazole and 
gentamicin as an irrigating system after the systemic use of 
analgesics and antibiotics. A sequestrectomy is a surgical 
procedure involving the removal of a sequestrum which is a 
fragment of dead bone or other tissue that has separated from 
healthy tissue as a result of injury or disease. Such fragments 
(the plural form is sequestrum) often end up in a wound or 
abscess (a collection of pus) [15] 

CONCLUSION 

Garre’s osteomyelitis is associated with low-grade infection 
usually arising from an infected tooth that results in 
stimulation of bone formation. We all agree that, in the 
presence of an infected tooth, the microorganisms are 
responsible for the irritation causing the host's proliferative 
response. In the present case, granulation tissue was found and 
no such bony tissue was found. 
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