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Abstract Proliferative periostitis is a pathologic lesion that displays an osteo-productive and proliferative inflammatory
response of the periosteum to infection or other irritation. This lesion is a form of chronic osteomyelitis that is often as-
ymptomatic, occurring primarily in children, and found only in the mandible. The lesion can be odontogenic or
non-odontogenic in nature. A 12 year-old boy presented with an unusual odontogenic proliferative periostitis that origi-
nated from the lower left first molar, however, the radiographic radiolucent area and proliferative response were discovered
at the apices of the lower left second molar. The periostitis was treated by single-visit non-surgical endodontic treatment of
lower left first molar without antibiotic therapy. The patient has been recalled regularly; the lesion had significantly re-
duced in size 3-months postoperatively. Extraoral symmetry occurred at approximately one year recall. At the last visit, 2
years after initial treatment, no problems or signs of complications have occurred; the radiographic examination revealed
complete resolution of the apical lesion and apical closure of the lower left second molar. Odontogenic proliferative pe-
riostitis can be observed at the adjacent normal tooth. Besides, this case demonstrates that non-surgical endodontics is a

viable treatment option for management of odontogenic proliferative periostitis.
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1. Introduction

Proliferative periostitis in long bones was first described
by Garré in1983[1]. The first documented case in dental
literature was reported in 1941[2]. The condition is charac-
terized by new bone formation on the periphery of the cortex
over an infected area of spongiosa, which is a response of the
inner surface of the periosteum to stimulation by a low-grade
infection that has spread through the bone and penetrated the
cortex. Staphylococci and streptococci are the microorgan-
isms most commonly found in the area. Periapical odonto-
genic infection is a frequent cause of proliferative periostitis
of the jaws, however, the condition is a relatively uncommon
dental complication[3].

Wood suggests that for the lesion to develop, the follow-
ing combination of circumstances must coexist[3]:

1- The periosteum must possess a high osteoblastic activ-
ity (which is the case in young individuals).

2- A chronic infection must exist.
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3- A fine balance must be maintained between the resis-
tance of the host body and the virulence of microorganisms
so that a mild, chronic infection can continue; invasive
enough to stimulate new periosteal bone formation while not
severe enough to induce bone resorption.

Eversole noted that the entity occurs exclusively in chil-
dren (average age of ~11 years][4]. Proliferative periostitis
typically presenting unilaterally in the posterior two thirds
of the mandible[5,6]. A male predominance of 1.4 to 1 has
been reported. Sporadic cases had been reported in patients
in their third decades and in infants[7]. An infected man-
dibular first permanent molar is the most common etiologic
factor[3,8].

There may be a history of pain caused by the odontogenic
infection before the swelling develops at the inferior border
or other peripheries of the mandible. The swelling typically
presents unilaterally in the posterior two thirds of the man-
dible[5,6] and the most frequent site is the inferior border of
the mandible below the fist molar. The maxilla is seldom
affected. The condition is characteristically solitary, how-
ever, a case with simultaneous lesions in all four quadrants
has been reported[3].

The swelling usually causes moderate facial asymmetry,
and is asymptomatic, with no associated tenderness. With
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the establishment of the chronic infection beneath the pe-
riosteum, new bone is laid down and the swelling soon be-
comes hard. The mass is bony hard in palpation and the
appearance of the overlying skin or mucosa is typically
normal but it may be moderately inflamed.

Although the length and depth of bone deposits vary, the
swelling is characteristically convex. The size may range
from about 2 centimetres to involvement of whole length of
mandibular body on the affected side. Fever and leukocyto-
sis are occasional features[3].

Unlike other forms of osteomyelitis, usually hyperther-
mia is absent and the blood sedimentation rate is normal.
Also, there is no distinct increase in the white blood cell
count or alkaline phosphatase values[9].

On radiographic examination, a smoothly contoured,
moderately convex radiopaque lesion can be seen extending
from the cortex of the jaw. The space between this new,
thin shell of bone and the pre-existing cortex may be quite
radiolucent without images of trabeculae. With time, an
alternating radiolucent and radiopaque, laminated appear-
ance may be seen, which makes the characteristic radio-
graphic feature of this disease in the occlusal view, known
as the "onion skin" appearance[9-11]. The appearance indi-
cates parallel new reactive bone formation which expands
the surface of the altered bone. In most reported cases, the
adjacent jawbone appears normal on the radiograph, but in
some cases, the condition may be accompanied by oste-
olytic or osteosclerotic osteomyelitis changes and small
sequestra may be noticed. Periapical radiographs usually
reveal a radiolucent area at the apex of the involved carious
tooth[8,12].

Histological examinations show proliferation of new re-
active bone on the bone cortex and beneath the periosteum
with fibro-osseous pattern and minimal vascular space. One
of the characteristics of this new bone is the presence of
osteoblastic rimming and osteoid tissue. Also, in the exist-
ing fibrous connective tissue the infiltration of chronic in-
flammatory cells can be seen[13].

This pathologic entity has been described under different
clinical terms including chronic diffuse sclerosing osteo-
myelitis, chronic osteomyelitis with proliferative periostitis,
Garré's osteomyelitis, chronic non-suppurative sclerosing
osteitis, osteomyelitis sicca, and periostitis ossificans[13].
The term Garre’s osteomyelitis has almost completely been
rejected by most medical pathologists but still enjoys ac-
ceptance in dental field[14].

The general treatment consensus is to extract the offend-
ing tooth; however, root canal treatment (RCT) has also
been proposed as a viable treatment option for proliferative
periostitis[6,9].

In this article, a case of proliferative periostitis is reported

radiographically correlated with the lower left second molar.

The lesion was completely resolved by one - visit
non-surgical endodontic treatment of lower left first molar
(which was considered the origin of the lesion). Up to our
knowledge, this is a unique case and has not been reported
before.

2. Case Report

A 12-year-old boy was referred for evaluation of a
swelling on the left posterior mandibular region, which had
come to notice a few months ago. His medical history re-
vealed no present or past record of disease or problems. The
patient and his parents reported no history of intraoral or
extraoral trauma. He had had no previous experience of
dental treatment.

In clinical observation, the patient had an apparently
normal general and local growth and development. Extraoral
palpation of the lesion revealed a hard, non-fluctuant,
smooth swelling, with no associated tenderness. The size of
the palpable swelling was approximately 3x4 centimetres.
The appearance and colour of the facial skin was normal
and lymphatic nodes showed no signs of swelling on visual
and tactile examination.

Intraoral examination revealed a large mass on the mu-
cobuccal area of left mandibular molars region; the overly-
ing mucosa had normal colour and appearance. The lower
left second molar was sound; however, the lower left first
molar had a deep and extensive class | carious cavity. None
of the teeth in the region displayed mobility.

The periapical radiographic examination demonstrated a
large poorly defined radiolucent lesion around the apices of
the lower left second molar (Figure 1); the apices were both
immature. Surprisingly, the mandibular first molar showed
only mild PDL widening around the tooth and the lamina
dura at the apical part of the distal root was blended into the
radiolusent lesion. Occlusal radiographic view illustrated a
series of radiopaque lines, resulted by formation of perio-
steal new bone and the characteristic "onion skin" appear-
ance in the second molar region (Figure 2).

The patient reported no fever and all blood tests includ-
ing complete blood count (CBC), Wright, Vidal, and Tu-
berculin tests were within normal range. Panoramic, skull
and chest X-rays were ordered to rule out other possible
diseases (Figures 3-4). The diagnosis was set as prolifera-
tive periostitis due to pulp/periapical infection. Despite the
fact that in all radiographic examinations, the mandibular
second molar appeared to be the cause of the condition, the
deep caries in the mandibular first molar convinced us to
consider this tooth as the origin of the lesion.

Figure 1. Pre-treatment periapical radiograph of mandibular first and
second molars shows lytic foci in association with permanent second molar
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Figure 2. Pretreatment occlusal radiograph of dense paracortical mass
(left side of mandible, FM: first molar, SM: second molar, black arrow:
center of the lesion)

Figure 3. Preoperative skull Watérs view

In contrast to the lower right first molar, the lower left
first and second molars and the lower right second molar
did not respond to vitality pulp tests (electrical and thermal
tests).

One-visit non-surgical endodontic treatment of the lower
left first molar was planned. Following local anaesthesia
with 2% lidocaine containing 1:80000 epinephrine (Darou
Pakhsh, Tehran, Iran), caries were removed and an endo-
dontic access cavity was prepared under rubber dam isola-
tion. The root canals were prepared with the crown-down
method wusing ProTaper Ni-Ti rotary instrumentation
(Dentsply, Maillefer, Ballaigues, Switzerland). Irrigation

between each instrument was performed using saline, 5.25%

sodium hypochlorite and 17% EDTA. The canals were
dried with absorbent paper points (Ariadent, Tehran, Iran),
and filled using cold lateral compaction with gutta-percha

(Ariadent, Tehran, Iran) and a root canal sealer (AH-plus;
Dentsply, Tulsa, OK, USA) (Figure 5). Antibiotics were not
prescribed.

Figure 4. Chest x-ray; radiographic examination of the lungs, heart, large
arteries, ribs, and diaphragm shows normal appearance

Figure 5. Mandibular left first molar at completion of endodontic treat-
ment

After one week, the tooth was restored coronally with
amalgam. The patient was seen after 3 months; he reported
no symptoms and the lesion had significantly reduced in
size (approximately 50%). Extraoral asymmetry was disap-
peared after one year. The periapical radiograph of the
lower left first and second molars also showed complete
periradicular healing and thorough development of the sec-
ond molar apices at ~2-year follow-up (Figure 6-7).

—

Figure 6. One year after endodontic treatment; periapical radiolucent area
is completely filled in with normal bone
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Figure 7. Extraoral symmetry after one year

3. Discussion

Bone formation, as a result of periosteal reaction, occurs
secondary to a number of bony pathosis and is not unique to
the jawbones. In the orthopaedics, proliferative periostitis of
the tibia is a well-known pathology and usually involves the
anterior aspect of the tibia[7]. A same appearance can be
found in osteomyelitis, trauma, several neoplastic diseases,
fibro-osseous lesions and proliferative periostitis of Garré
[15-17]. In this case, the diagnosis of proliferative periosti-
tis was confirmed after performing the serologic, immu-
nologic and complete blood tests, in addition to radio-
graphic examination of skull, jaws, and chest.

However, the presence of proliferative periostitis sur-
rounding an adjacent tooth is rare to say the least. In previ-
ous reported cases, the lesions were found surrounding the
offending tooth[6,9, 18-20]. In the present case, the distal
root apex of lower left first molar was connected to the
periapical lesion of adjacent second molar, and as the first
molar suffered from a necrotic pulp, the lesion was un-
doubtedly caused by the first molar. Non-surgical root canal
treatment can effectively eliminate etiological factors (i.e.
microorganisms and their by-products) and therefore other
treatments or adjunct antibiotic therapy was not deemed
necessary[21]. The previous school of thought advocated
surgical re-contouring of bone[22]; however, more recent
evidence demonstrates that after good non-surgical root
canal therapy, bone remodelling would take place physio-
logically[6] as the bone is re-contoured by the functional
forces[3].

Pulp exposures from caries can cause pulpal infection
which eventually results in periapical disease. The bacteria
and their inflammatory by-products pass through spongeous
and cortical bone and reach beneath the periosteum. They
stimulate periosteal osteoblasts, leading to apposition of
new bone. With periodic irritation/stimulation, this process
repeats several times and new bone is added to the previous
bone in layers. Radiographic examination shows bony
laminations parallel to each other and to the cortical surface
of the involved bone[23-25]. Appropriate radiographic
angulation may bring out the radiolucent zone of soft tissue
between the bony cortex and the newly formed laminations.
This characteristic phenomenon is described as an "onion
skin appearance" in occlusal radiography[9-11].

Since non-surgical endodontic treatment removes the
etiologic factors, it allows osteoblastic activity to be re-
placed by osteoclastic activity. After a certain period of
time, the bone surface will remodel to its condition before
the disease. The majority of articles have reported approxi-
mately one year time span for complete healing; this is con-
sistent with our clinical finding[9,26-28].

4. Conclusions

The epicentre of the odontogenic proliferative periostitis
can be seen at the adjacent normal tooth. Care must be
taken to set the correct treatment plan. The results of this
case study show that one-visit non-surgical endodontic
management without antibiotic therapy can be the treatment
of choice in odontogenic proliferative periostitis.
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