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Abstract

Background: Primary chronic osteomyelitis is a rare occurrence in the pediatric mandible though it exclusively
affects the mandible with no age preference. The absence of pus, fistula and sequestration are characteristic with
insidious onset lacking an acute state. It is a chronic inflammatory disease of unknown etiology. It has two peaks of

incidence: initial peak at adolescence and the second peak after the age of 50 years. Clinical and radiological presenta-
tion does not suffice the diagnosis of Primary chronic osteomyelitis necessitating biopsy followed by histopathologi-
cal examination. Use of several terms in the literature to describe this disease entity has led to further confusion. The
Zurich classification system satisfactorily describes the early onset Primary Chronic Osteomyelitis based on etiology
and pathogenesis.

Case presentation: A case of Early Onset Primary Chronic Osteomyelitis in a 10 year old boy is reported comprehen-
sively from clinical presentation to diagnosis and treatment. A meticulous hierarchical order of investigations leads the
way to final diagnosis with the aid of existing literature. Extra-oral biopsy, decortication and antibiotic therapy proved
to be an effective treatment with no recurrence at 1 year follow-up.

Conclusion: The clinical and radiological features of Early Onset Primary Chronic Osteomyelitis are deceptively com-
plex throwing an array of differential diagnosis including malignant tumors whilst histopathology reveals only chronic
inflammation making this entity an enigma. This disease entity should be included in the differential diagnosis for a
pediatric posterior mandibular swelling that occurs without an infectious nidus, pus discharge and fistula formation.
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Background

Osteomyelitis is one unexampled disease by virtue of pre-
senting varying signs and symptoms. “Primary chronic
osteomyelitis is a sterile inflammatory bone disorder of
unknown etiology that occurs in pediatric population.
The aseptic bone lesions of primary chronic osteomyeli-
tis typically present at a mean age of 10 years as localized
pain and swelling, and are histologically characterized
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by nonspecific osseous inflammation in the absence of
infection (Baltensperger and Eyrich 2009). The course of
the disease is distinctly variable. Primary chronic osteo-
myelitis lesions can be acute or chronic, solitary or mul-
tifocal, and may resolve, persist or recur” (Baltensperger
and Eyrich 2009; Padwa et al. 2016). Umpteen terms are
used to describe osteomyelitis of jaws that has given rise
to diverse classification systems. The classification sys-
tems are based on etiology, pathogenesis, clinical pres-
entation, clinical course, radiology, and histopathology.
However, several of these classification systems use more
than one criteria confounding and balking comparative

©The Author(s) 2021. Open Access This article is licensed under a Creative Commons Attribution 4.0 International License, which
permits use, sharing, adaptation, distribution and reproduction in any medium or format, as long as you give appropriate credit to the
original author(s) and the source, provide a link to the Creative Commons licence, and indicate if changes were made. The images or

other third party material in this article are included in the article’s Creative Commons licence, unless indicated otherwise in a credit line
to the material. If material is not included in the article’s Creative Commons licence and your intended use is not permitted by statutory
regulation or exceeds the permitted use, you will need to obtain permission directly from the copyright holder. To view a copy of this
licence, visit http://creativecommons.org/licenses/by/4.0/.


http://orcid.org/0000-0003-1962-4211
http://creativecommons.org/licenses/by/4.0/
http://crossmark.crossref.org/dialog/?doi=10.1186/s42269-021-00524-y&domain=pdf

Kavya Priya et al. Bull Natl Res Cent (2021) 45:64

studies. The sub-classification identifies a significant vari-
ant of osteomyelitis of jaws in pediatric population, i.e.,
early onset primary chronic osteomyelitis. The age of
occurrence, history of the disease, clinical presentation
and radiological findings lead us to differential diagnosis
including vascular lesions, sarcomas and benign tumors.
Elimination of each differential diagnosis is a challenging
task bearing in mind the postoperative reconstruction
options. Early onset primary chronic osteomyelitis should
be included in the differential diagnosis of an expansile
bony lesion in younger individuals.

Case presentation

A 10-year-old boy accompanied by his parents reported
to the Department of Oral and Maxillofacial Surgery,
Bapuji Dental College & Hospital, with a chief complaint
of mild pain and swelling on the right side of lower jaw
since a month. Patient noticed that the swelling was
gradually increasing in size and pain had always been
mild. His medical history revealed off a healthy systemic
status. Extra-oral inspection (Fig. 1) showed a diffuse
swelling on the right lower third of face of size 3 x 2 cms
extending antero-posteriorly 1 cm behind the corner of
the mouth to angle of mandible, supero-inferiorly 1 cm
above the lower border of the mandible to 1 cm below the
lower border of the mandible. On palpation, the swelling
was tender and firm in consistency. Right submandibu-
lar lymph node was palpable, of size 0.5 x 0.5 cm, mobile
and non-tender.

Intra oral inspection (Fig. 2) showed mixed dentition
with good periodontal status. Buccal cortical bone expan-
sion was evident in the right posterior region from E to
7. Mucosa over the swelling appeared normal. On palpa-
tion, the swelling was tender and firm to hard in consist-
ency although a patch of depressed area was evident on
the buccal cortical plate which was soft in consistency.

Considering the clinical signs and symptoms, an array
of differential diagnosis was laid out. Age of occurrence,

Fig. 1 Extra-oral diffuse swelling on the right lower third of face of
size 3 x 2cms
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Fig. 2 Mild buccal cortical bone expansion was evident in the right
posterior region with respect to E

site predilection, common clinical signs and rate of
growth suggests Vascular lesion, Ewing’s Sarcoma, Juve-
nile Ossifying Fibroma, Giant Cell Lesion and Ameloblas-
toma. Further investigations were made to minus each of
the differential diagnosis to arrive at the final diagnosis.
The patient was subjected to blood and radiographic
investigations. A parathormone assay was ordered to rule
out Brown tumor and giant cell lesions related to primary
hyperparathyroidism. Blood picture including parathor-
mone assay revealed all parameters to be within normal
limits. Panoramic radiograph (Fig. 3) showed mixed den-
tition with appropriate permanent tooth buds. Radiolu-
cency was evident in the region from E to 7 extending to
lower border of mandible with ill-defined and irregular
borders.

Patient was further subjected to Ultrasonography
to rule out a vascular lesion. USG showed echogenic,
expansile lesion within the angle of right side of mandible
and also showed few echogenic foci with post acoustic
shadowing and internal vascularity suggesting malignant

Fig. 3 OPG showing radiolucency in the region from E to 7
extending to lower border of mandible with ill-defined and irregular
borders
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lesion within right angle of mandible. So the patient was
sent for a contrast enhanced computerized tomography
CECT scan to narrow down further. CECT (Fig. 4a, b)
showed lytic lesion with expansion of buccal cortex and
erosion of outer table at angle of mandible and abnor-
mal enhancing soft tissue within the lytic cavity without
showing any periosteal reaction giving an impression of
Ameloblastoma.

All the above investigations gave conflicting impres-
sions confounding the diagnosis. It was decided to take
the patient for biopsy. Since vascularity and malignancy
were suspected there was dilemma regarding the type of
biopsy. Incision biopsy was not chosen for two reasons:
1.Excessive bleeding if it is vascular. 2. Traumatizing
tissues would aggravate the growth of the tumor if it is
malignancy. Submandibular incision was used to access
the lesion. Following exposure, buccal cortical erosion
was evident, abnormal soft tissue within the lytic cavity
was fibrous and had a thick lining adhering to the sur-
rounding bone. Inferior border was intact. The soft tissue
was precisely excised (Fig. 5a, b). Extraction of 46 and 47
was done since they were involved within the soft tissue.

Fig.4 a Axial CECT image showing lytic lesion with expansion

of buccal cortex and erosion of outer table at angle of mandible

and abnormal enhancing soft tissue within the lytic cavity without
showing any periosteal reaction. b Coronal CECT image showing the
center of the lytic lesion
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Fig. 5 aThe abnormal fibrous soft tissue, mandibular right second
molar, incompletely formed mandibular right third molars that
were attached to the abnormal fibrous tissue. b The enlarged right

submandibular lymph node was also sent for biopsy

Inferior alveolar nerve was intact and was preserved.
Enlarged right submandibular lymph node was excised
and sent for biopsy along with the excised lesion. Patient
was administered parenteral antibiotics and Non-Steroi-
dal Anti-inflammatory Drugs for pain control for 5 days.
He was discharged after 5 days with proper hygiene
instructions and was advised a strict follow-up.

Histopathological examination (Fig. 6a, b) showed bone
trabeculae, inflammatory infiltrate, mixed inflammation
acute and chronic. The medullary space tissue shows
fibrosis with granulation tissue formation. The infiltrate
consists of macrophages, lymphocytes, plasma cells and a
few neutrophilic granulocytes. Lymph node showed only
reactive changes. Histopathological examination gives an
impression of possibility of chronic osteomyelitis to be
excluded in view of acute or chronic inflammation.

After carefully analyzing the clinical data and the sub-
sequent investigations, more so relying on the histopa-
thology we looked up the literature to arrive at a final
diagnosis. It was found that the Zurich classification
of Osteomyelitis of jaws was the most accepted system.
The term “primary chronic osteomyelitis,” as used in the
Zurich classification of osteomyelitis of the jaws which
refers to a rare inflammatory disease of unknown eti-
ology. It is characterized as a strictly non-suppurative
chronic inflammation of the jawbone with the absence
of pus formation, extra- or intra-oral fistula or seques-
tration. The absence of these symptoms represents a
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Fig.6 a High resolution histopathology images show 1. Bone
trabecule, 2. Inflammatory infiltrate, mixed inflammation acute and
chronic, 3. The medullary space tissue shows fibrosis with granulation
tissue formation. b Lymph node showed only reactive changes

Fig.7 OPG showing evidence of bone formation in the right
posterior mandible region at one year follow-up

conditio sine qua non and clearly differentiates primary
from acute and secondary chronic osteomyelitis in most
cases. The term “primary chronic osteomyelitis” also
implies that the patient has never undergone an appre-
ciable acute phase and lacks a definitive initiating event.
Accordingly, correlating the history, clinical findings,
radiological and histology features, a final diagnosis of
“early onset primary chronic osteomyelitis of right body
of the mandible” was arrived at. The patient was followed
up at 1 month, 3 months, 6 months and one year (Fig. 7).
The operated site healed uneventfully and there is evi-
dence of good amount of bone formation in the right
posterior mandible region at one year follow-up.
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Discussion

“Osteomyelitis” originating from the Greek words,
“osteon” meaning bone and “muelinos” meaning mar-
row is an infection of medullary portion of the bone (Bal-
tensperger and Eyrich 2009). It is defined as a progressive
inflammation of the bone and bone marrow (Julien Saint
Amand et al. 2017); however, literature feeds numerous
definitions to this disease. “Primary chronic osteomyeli-
tis is a sterile inflammatory bone disorder of unknown
etiology that occurs in pediatric population. Primary
chronic osteomyelitis typically present at a mean age of
10 years as localized pain and swelling, and are histo-
logically characterized by nonspecific osseous inflam-
mation in the absence of infection with highly variable
disease course. Primary chronic osteomyelitis lesions
can be acute or chronic, solitary or multifocal, and may
resolve, persist or recur” (Baltensperger and Eyrich 2009;
Padwa et al. 2016). Very less is reported in literature on
early onset primary chronic osteomyelitis. Most of the
articles and reports are on osteomyelitis in adults. Ear-
lier classifications did not consider osteomyelitis to be
age-specific. In a retrospective study of 30 cases of pri-
mary chronic osteomyelitis that was conducted by Mark
highlighted the age prevalence and found that the age at
onset of symptoms demonstrated two peaks of incidence,
one before the age of 20 years and one after the age of
50 years (Baltensperger and Eyrich 2009). Prime clinical
symptoms were pain, swelling and limited mouth open-
ing. Regional lymphadenopathy was noticed infrequently.
These symptoms were vehement in younger patients
and presented early on in the course of the disease. The
symptoms occur as periodic episodes with pain fluctuat-
ing in intensity persisting over a few days to many weeks
and also exhibiting a symptom free period (Baltensperger
et al. 2004). Vincent’s symptom may often be positive in
active periods. Absence of pus formation, extra- and/or
intra-oral fistula formation and sequestra formation are
characteristic features noted (Baltensperger et al. 2004;
Eyrich et al. 2007). However, our case did present with all
the above clinical features except for Vincent’s symptom
and restricted mouth opening not making them charac-
teristic features of Primary chronic osteomyelitis. Bal-
tensperger and Eyrich (2009) also mentioned that clinical
symptoms were never too disturbing to the patient. This
deceptive nature of the disease leads to differential diag-
nosis such as fibro-osseous lesions and malignancy, viz.
Ewing’s sarcoma, especially in children and adolescents
with significant mandibular enlargement. Two thirds
patients in Mark’s study markedly had fine oral health
with no evidence of odontogenic infection similar to
our case (Baltensperger et al. 2004). Julien et al. (2017)
in their study found 20% of the patients had no pre-
sumed cause and 80% had an unclear etiology. Marc et al.
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negated the theory of infection as a cause and said that
the dental infection should thus be considered as a con-
founding factor in Primary chronic osteomyelitis. Bevin
et al. found that bacteria isolated from microbiology
samples greatly belonged to the oral flora, probably due
to contamination unconvincing the infectious etiology of
primary chronic osteomyelitis (Bevin et al. 2008; Marx
et al. 1994). The various theories on etiologies of primary
chronic osteomyelitis also include vascular deficiency,
auto-immune disease, immunologic reaction to bacterial
toxins, hyperactive immunologic response and muscular
hyperactivity (Bevin et al. 2008; Merkesteyn et al. 1990).
Nonetheless, clear understanding is not established for
any of the theories.

Radiological presentation of primary chronic osteo-
myelitis reported in literature consists of osteosclerosis
as a notable feature though it was not seen in our case.
Marc et al. found that sclerosis was primarily seen in
adult patients and in advanced stages of early onset cases,
whereas a mixed pattern appearance of sclerosis and
osteolysis was primarily seen in younger patients and in
the early stages of the disease (Baltensperger et al. 2004).
However, Goaz and Wood (1985) suggest that primary
osteomyelitis can show only as radiolucency on the radi-
ograph in the active stages consistent with our present
case. Periosteal reaction and thickening of the mandible
observed in patients younger than 20 years appeared as
pseudo-tumor impersonating malignancy necessitating
biopsy to obtain a definitive diagnosis. However, biopsy
is largely considered substantial to diagnose Primary
chronic osteomyelitis and to eliminate benign or malig-
nant tumors (Renapurkar et al. 2016). Literature reports
various other investigations conducted that include com-
puted tomography scan and bone scintigraphy (Julien
Saint Amand et al. 2017). While computed tomography
scans showed no evidence of collection, fistula formation
or bone sequestration in primary chronic osteomyelitis
cases, bone scintigraphy showed significant uptake in the
affected areas.

Hjorting-Hansen made a detailed study of the pathol-
ogy of the gross specimen following surgical decortica-
tion. His findings include irregular reactive sub-periosteal
bone, thickened cortical plate, infrequent small cavities
filled with granulation tissue (Hjerting-Hansen 1970).
Similarly, in our study there was evidence of buccal cor-
tical perforation with cavity formation filled with granu-
lation tissue. Microscopic findings in most of the studies
present marked chronic inflammation signs like infiltra-
tion of macrophages, lymphocytes, plasma cells, neu-
trophilic granulocytes and some amount of medullary
fibrosis and major soft tissue inflammation similar to our
present case (Baltensperger et al. 2004; Merkesteyn et al.
1990; Jacobsson and Heyden 1977; Panders and Hadders
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1970). However, studies also found micro-abscesses, hya-
linosis around small vessels, bone resorption and appo-
sition which were not evident in our case (Eyrich et al.
2003).

Literature consists of several classifications and
sub-classifications for osteomyelitis based on etiol-
ogy, clinical features and radiological features. Further
many terminologies are used to describe one type of
osteomyelitis leading to confusion. Marc mentions
that review of their own patient data regarding pri-
mary chronic osteomyelitis were at odds pointing out
the confounding classifications in the literature and
how terminologies were erroneously used (Baltensper-
ger and Eyrich 2009). In his study, cases that were
described as diffuse sclerosing osteomyelitis were later
changed to primary chronic osteomyelitis after care-
ful review and cases which showed pus formation and
presence of a fistula were changed to secondary chronic
osteomyelitis (Baltensperger and Eyrich 2009). Analo-
gously, Groot et al. (1992) also described cases in his
study which presented with suppuration and fistula for-
mation as true diffuse sclerosing osteomyelitis. Other
authors also spuriously used the terms diffuse scleros-
ing osteomyelitis and primary chronic osteomyelitis
(Hardt and Grau 1987). Marc mentions that since the
disease changes its course at certain point of time also
changing the presenting symptoms, distinguishing the
disease as primary and secondary becomes more dif-
ficult. Diffuse sclerosing osteomyelitis solely describes
radiological appearance which can be caused by other
entities like secondary chronic osteomyelitis, chronic
tendoperiostitis and Garre’s osteomyelitis/ossifying
periostitis on diagnostic imaging (Merkesteyn et al.
1990; Hjerting-Hansen 1970; Groot et al. 1992; Ellis
et al. 1977; Eisenbud et al. 1981). To avoid confusion
and to rectify the use of erroneous terms, Marc formu-
lated certain criteria to classify types of osteomyelitis
and assigned appropriate terms based on these crite-
ria. The most accepted and widely used Zurich classi-
fication system described by E. Hjorting-Hanson and
then refined by Marx and Mercuri is based on three
criteria (Baltensperger and Eyrich 2009). The first cri-
teria are based on clinical appearance, course of dis-
ease and radiology which majorly classifies the disease
into acute, primary and secondary osteomyelitis. The
second criteria are based on gross pathology and his-
tology which helps in excluding differential diagno-
sis in borderline cases. The third criteria are based on
etiology and pathogenesis which further divides the
major groups of acute osteomyelitis, secondary chronic
osteomyelitis and primary chronic osteomyelitis into
subgroups. Marc in his study found that the onset of
the disease revealed two incidence peaks, an initial
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incidence peak was noted in adolescence between 11
and 20 years and a second peak after age 50 years. A
closer analysis of data further revealed differences in
clinical appearance, course as well as in radiology and
histopathology of these cases depending on the age
of onset of the disease. Based on these differences the
established major classification group, primary chronic
osteomyelitis, was recently sub-classified into early and
adult onset primary chronic osteomyelitis (Baltensper-
ger and Eyrich 2009). Accordingly, a final diagnosis of
early onset primary chronic osteomyelitis was assigned
for our present case.

Literature delineates two modalities of treatment:
medical and surgical. Renapurkar et al. (2016) success-
fully applied a protocol consisting of extra-oral biopsy,
decortication, long-term antibiotic therapy and fol-
low-up with a cure rate of 58.3%. They also found that
decortication at an early stage in the disease was effica-
cious. Similarly, Erych et al. (2003) had a success rate
of 54.5% by treating their patients with biopsy, decor-
tication and antibiotic therapy. Jacobsson and Heyden
(1977) and Montonen et al. (1969) in their respective
studies successfully treated patients with few benefit-
ing only with long-term antibiotic therapy while some
needed decortication to improve the symptoms. Heg-
gie et al. followed a protocol consisting of decortication
with Indomethacin without administering antibiotics
with a mean follow-up of 3 years while all his patients
recovered with the use of indomethacin following sur-
gical intervention (Heggie et al. 2003). Literature also
reports the use of adjunctive measures that include
Hyperbaric Oxygen therapy and use of steroids (Len-
trodt et al. 2007; Obel et al. 2013). Lentrodt in his
study reports that administering Hyperbaric Oxygen
therapy following decortication in his patients proved
beneficial and improved cure rates. Although conven-
tional microbiologic techniques fail to recover organ-
isms in most cases and intra-oral biopsies often result
in contamination and inaccurate cultures suggesting a
non-infectious disease process, the radiologic, histo-
pathological characteristics and the clinical response to
antibiotic therapy support the hypothesis that this is a
bone infection (Baltensperger et al. 2004; Renapurkar
et al. 2016). The protocol combining extra-oral biopsy,
decortication, long-term antibiotic therapy and follow-
up has proven successful in managing this condition.
In our study, the same protocol was used successfully
with no recurrence and also showed evidence of bone
formation at 1 year follow-up. Following treatment,
sclerosis becomes more evident as the cortical bone
structure undergoes normalization (Baltensperger et al.
2004). Studies by Van Merkesteyn et al. (1990) and Pan-
ders and Hadders (1970) support the above findings
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that it takes more time to find the improvement on
radiographs with disease that has substantially affected
the structure of the bone.

Conclusion

Early onset primary chronic osteomyelitis is a rare
entity. The clinical and radiological features are decep-
tively complex throwing an array of differential diagno-
sis including malignant tumors whilst histopathology
reveals only chronic inflammation making this entity an
enigma. Meticulous subtraction is necessary to arrive at
a diagnosis and an added burden to this is the confusion
that exists with the terminology. Primary chronic osteo-
myelitis should be included in the differential diagnosis
for a pediatric posterior mandibular swelling that occurs
without an infectious nidus, pus discharge and fistula
formation.
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