J. Maxillofac. Oral Surg. (Jan-Mar 2012) 11(1):57-66
DOI 10.1007/s12663-011-0283-0

ORIGINAL PAPER

Osteomyelitis of Maxilla in Poorly Controlled Diabetics in a Rural

Indian Population

Ranjit Kumar Peravali - Bhushan Jayade -
Abhijit Joshi - Mahantesh Shirganvi -
C. Bhasker Rao - K. Gopalkrishnan

Received: 4 June 2011/ Accepted: 26 August 2011 /Published online: 2 October 2011

© Association of Oral and Maxillofacial Surgeons of India 2011

Abstract

Objectives To retrospectively analyze all patients who
were diagnosed with Osteomyelitis of jaws in our unit.
Study Design 31 patients with Osteomyelitis of jaws were
analyzed retrospectively from 2002 to 2008 at the
Department of Oral & Maxillofacial Surgery, S.D.M Col-
lege of dental sciences and hospital, Dharwad, India.
Parameters considered were age, gender, jaws involved,
clinical features, surgical management & complications.
Results Of the 31 patients, maxilla was involved in 16
patients and mandible was involved in the remaining 15. 11
out of the 16 patients with maxillary osteomyelitis were
immuno-compromised. The predominant etiology noted
was odontogenic infection. With the treatment protocol we
have adopted, all our patients showed satisfactory resolu-
tion of the condition by 6 weeks.

Conclusion Incidence of maxillary osteomyelitis & their
association with diabetes mellitus was higher in our series
compared to others. The cause for this high incidence was
analyzed in our study. Based on our results we conclude
that a conservative surgical method with an attempt to
preserve vital bone and an appropriate antibiotic therapy
with the correction of the underlying medical problems is
adequate to treat Osteomyelitis of jaws.

Keywords
mellitus

Osteomyelitis - Maxilla - Mandible - Diabetes

R. K. Peravali (P<) - B. Jayade - A. Joshi - M. Shirganvi -

C. Bhasker Rao - K. Gopalkrishnan

Department of Oral & Maxillofacial Surgery, S.D.M College of
Dental Sciences & Hospital, Sattur, Dharwad, Karnataka
580009, India

e-mail: drranjitkumar_omfs@yahoo.co.in

Introduction

Osteomyelitis is considered as “an inflammatory condition
of the bone that usually begins as an infection of the
medullary cavity, rapidly involves the haversian systems
and quickly extends to the periosteum of the area” [1]. In
the Pre-Antibiotic era, Osteomyelitis of the jaws was a
more frequently encountered, many a times, a fatal infec-
tion in the maxillofacial region. However the discovery of
antibiotics and antimicrobial chemotherapeutic agents,
better surgical treatment options and use of Hyperbaric
oxygen therapy has greatly influenced the incidence and
prognosis of this disease.

In recent times there appears to be a change in the
clinical presentation of this pathology. This can mainly be
attributed to the increasing incidence of systemic diseases
that compromise the host immune factors such as diabetes
mellitus, HIV infections, use of immune suppressing drugs,
malnutrition etc.

It is a well-established fact that osteomyelitis affects
maxilla less frequently than mandible. This is due to the
significant collateral blood flow in the midface & the porous
nature of membranous maxillary bone [2]. Contrary to thi-
s,an unusually high incidence of maxillary osteomyelitis was
seen at our unit. Hence a retrospective study of all the cases of
osteomyelitis of the jaw bones that reported to our unit
between 2002 and 2008(6 year period) was conducted.

The aim of this study is to:

(1) Evaluate all the cases of osteomyelitis of jaws that
were treated at our unit for a period of 6 years
(between 2002 and 2008) with respect to Age, Sex,
site, etiology, presenting clinical signs & symptoms,
contributing medical conditions, various micro-
organisms involved and their follow up.
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(2) To evaluate the possible cause for the increasing trend
in the incidence of maxillary osteomyelitis.

(3) To evaluate the efficacy of our treatment protocol in
treating osteomyelitis.

Materials & Methods

A total of 247 case records of patients with oro-facial
infections that were treated in our unit during the 6 year
period of 2002-2008 were analyzed. Out of these, 31 patients
had osteomyelitis of the jaws. In these patients, standard data
collection included age, sex, the jaw involved, clinical fea-
tures,culture sensitivity reports, treatment given, post treat-
ment follow up and complications. In all the patients, the
diagnosis was based on clinical signs & symptoms, radio-
graphic findings and histo-pathologic report.

Treatment Protocol Followed

All the patients diagnosed with osteomyelitis of the jaws
were treated with a standardized protocol that is followed
in our unit. The protocol is as follows:

(1) Evaluation & correction of the underlying systemic
disorder.

(2) Pus if present for Gram staining, culture sensitivity.

(3) Broad spectrum empirical antibiotic therapy.

(4) Imaging and biopsy for histopathological reporting
and culture (suspected fungal cases)

(5) Definitive surgical treatment.

(6) Administration of culture guided antibiotics if empir-
ical antibiotics were clinically found ineffective.

(7) Motivating the patient to stop deleterious habits.

Results

Out of 31 patients, 21 patients were male & 10 patients
were female with the age ranging from 10 years to
65 years with a mean age of 44.

In our series of patients we encountered a higher inci-
dence of osteomyelitis in maxilla compared to mandible
i.e. 16 out of 31 patients (51.7%).

The various etiological causes, habits, presenting
symptoms, medical status and culture sensitivity results are
summarized in Table 1.

The most common etiology was odontogenic infections.

15 out of 31 patients had associated deleterious habits
like tobacco chewing, smoking, alcoholism.

22 out of 31 patients, had an underlying systemic
problems (70.9%).
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An interesting finding is that, 11 out of 16 patients with
maxillary osteomyelitis (almost 70%) reported with history
of diabetes mellitus on admission as compared to 3 out of
15 patients with mandibular osteomyelitis(20%). The dia-
betic status of all the 14 patients diagnosed with osteo-
myelitis of jaws is listed in Table 2.

The management of the patients principally consisted of
controlling the underlying systemic illness followed by the
definitive treatment of osteomyelitis. All the patients were
started pre-operatively with a course of Empirical antibi-
otic therapy summarized in Table 3.

In 5 patients who were diagnosed with fungal osteo-
myelitis of maxilla an additional separate antifungal pro-
tocol was used wherein Amphotericin B 50 mg dissolved
in 500 ml Normal saline @ 0.5 mg/kg intra venous (after
test dose) was given. Regular monitoring of the blood urea,
creatinine levels for these patients was done while giving
this particular drug as it is known to cause renal toxicity.
Pre-operatively 3 doses of this drug was given with a gap
of 2 days in between the doses as recommended by the
physician. Post operatively these patients were followed up
with fluconazole 400 mg/day orally for 6 weeks.

The definitive treatment was commenced once the
underlying systemic condition had been stabilized. A
conservative surgical approach was used in all the cases
which mainly included debridement, curettage and
extraction of the involved teeth as shown in Table 3. In all
the patients with maxillary osteomyelitis, alginate impres-
sions were made prior to the surgery in order to facilitate in
making a feeding plate.

In 16 patients sequestrectomy was done, decortication in
7 patients and saucerization in 2 patients. Out of 4 patients
with pathological fracture of the mandible, reconstruction
plate was used in 2 patients. The reconstruction plate was
mainly used for additional stability of the fractured man-
dible and proper care was taken so that the screws were
directed away from the infection site (Fig. 1). In the other
two patients, Intermaxillary fixation was done as the
patients were not willing for open reduction &internal
fixation (ORIF).

We tried to achieve primary closure in most of our
patients. In 1 patient with osteomyelitis of maxilla, buccal
pad of fat was used to close the maxillary defect. In most of
our patients with maxillary osteomyelitis, the defect that
was formed after debridement, curettage& sequestrectomy,
was covered with a maxillary feeding plate (Fig. 2).

Hospital Stay

The post-operative care for these patients mainly consisted
of continuing with the antibiotic therapy, intra oral irriga-
tions & dressings. The duration of the antibiotic course
mainly depended on the clinical signs & symptoms. The
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Table 1 Clinical findings

Patients Jaw Complaint Etiology Medical status Microorganisms
cultured

Patient 1 Mandible Pain in lower jaw, Odontogenic None No growth
paresthesia, halitosis,
mobile teeth

Patient 2 Mandible Pain, swelling, pus Odontogenic Diabetic & anaemic No growth
discharge, paresthesia,
halitosis, mobile teeth

Patient 3 Mandible Pain, swelling, fever, Odontogenic None No growth
paresthesia

Patient 4 Maxilla Fistula in roof of mouth Unknown None No growth
since 1.5 years

Patient 5 Maxilla Pus discharge, bone Maxillary sinusitis Diabetic Mucormycosis growth
exposure of post maxilla & hypertension

Patient 6 Mandible Pain, pus discharge in chin Odontogenic None Staph Aureus, Klebsella
region pneumonia

Patient 7 Mandible Pus discharge in lower back Odontogenic Dust allergy No growth
jaw region

Patient 8 Mandible Pain, swelling in R lower Odontogenic None No growth
back jaw region since
1 month

Patient 9 Mandible Pain in lower jaw, 3years Odontogenic None No growth

Patient 10 Maxilla Pain in left middle face, Odontogenic None No growth
1 month. Pus discharge &
halitosis

Patient 11 Maxilla Pain in upper ant arch, Odontogenic Diabetic Diphtheroids growth
3 months, pus discharge

Patient 12 Maxilla Swelling & pus discharge in Odontogenic Diabetic (extended spectrum beta
upper left maxilla since lactamase producing
2 months bacteria) ESBL

Patient 13 Mandible Pain,swelling,pus discharge Odontogenic None No growth
from R & L side of lower
jaw since 6 months, fever

Patient 14 Maxilla Pain in roof of mouth, nasal Right Max sinusitis None No growth
regurgitation since
2 months

Patient 15 Mandible Pus discharge from Right Odontogenic Diabetic No growth
cheek region since
20 days, fever

Patient 16 Maxilla c/o mobility of maxillary Maxillary sinusitis Diabetic Mucormycosis
anterior segment & oro
nasal communication

Patient 17 Maxilla c/o loss of sensation in the Maxillary sinusitis Diabetic Mucormycosis
mid face & speech & hypertension
problem since 1 yr

Patient 18 Maxilla c/o solitary swelling in the Odontogenic Diabetic No growth
roof of mouth,pain in & hypertension
upper jaw, nasal block
since 1.5yrs

Patient 19 Maxilla c/o mobile ant maxilla, Maxillary sinusitis Diabetic Aspergillosis
halitosis & hypertension

Patient 20 Maxilla Pain & swelling in anterior Odontogenic Diabetic G-ve bacilli + pus cells
maxilla, halitosis & hypertension

Patient 21 Mandible c/o pain in the left side of Odontogenic Hypertension No growth
lower jaw since 1 month

Patient 22 Mandible c/o pain in Right lower Odontogenic Lactating mother No growth

back jaw region-1 month
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Table 1 continued

Patients Jaw Complaint Etiology Medical status Microorganisms
cultured
Patient 23 Mandible c/o pain, swelling in R Odontogenic Hypertension No growth
lower region of face since
5 months
Patient 24 Mandible c/o pain & discharge in the Following radiotherapy None Pseudomonas
R side of the lower jaw aeroginosa, staph
since 2 months aureus
Patient 25 Mandible c/o tooth ache since Odontogenic None No growth
45 days, swelling since
20 days, pus discharge-
15 days from L side of
mandible
Patient 26 Maxilla Pain in left middle Odontogenic None No growth
face,1 month. Pus
discharge & halitosis
Patient 27 Maxilla c/o nasal discharge & foul Max sinusitis Diabetic Candida spp, E coli,
smelling since 1.5 years enterococcus spp
Patient 28 Maxilla c/o solitary swelling in the Odontogenic Diabetic No growth
roof of mouth,pain in & hypertension
upper jaw, nasal block
since 1.5yrs
Patient 29 Mandible Pus discharge from Right Odontogenic Diabetic & anaemic No growth
cheek region, since
20 days
Patient 30 Maxilla Pain in upper ant maxilla, Odontogenic Diabetic Enterococcus spp
since 3 months pus
discharge
Patient 31 Maxilla c/o mobility of upper ant Odontogenic Hypertension Enterococcus spp

teeth & pus discharge
from right nostril &
mouth since 8§ months

mean duration of intra-venous post operative antibiotics
was 7 days following which the patients were on oral
antibiotics for 5 days.

The surgical site was irrigated with povidine-iodine &
chlorhexidine mouth washes diluted with normal saline.

Number of days the patients admitted in the hospital was
also calculated and shown in the Table 3. Depending on the
recovery, patients were discharged and their hospital stay
ranged from 5 days to 55 days. The mean hospital stay was
13 days.

Follow Up

As a protocol all patients were recalled for follow up
1 week after their discharge from the hospital. They were
further recalled after every 1 month for the first 6 months
followed by once in 3 months for 1 year and later once in
6 months for the next 3 years. At the end of 12 months we
had 26 out of 31 patients and at the end of 3 years 15
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patients were available for follow up. We had 5 patients for
follow up for more than 5 years. Our mean follow up
period was 1 year 11 months.

During the follow up, patients were screened for their
general medical status, wound healing and any other per-
sisting symptoms like pus discharge, fistulas, parasthesia
etc. Appropriate conventional radiographs (OPG, PNS
view) were performed & they were compared with the pre-
op radiographs to assess the resolution of condition.

Of the 31 patients, wound healing was satisfactory with
no evidence of complications in 23 patients (74.19%). 8
patients (25.8%) encountered complications following
surgery as shown in the Table 3.

Three patients with wound break down in the maxilla
were managed conservatively with regular intra oral irri-
gations and maxillary feeding plates.

One patient with persistent pus discharge was again
subjected to thorough debridement. Antibiotics regime
were changed and patient had recovered satisfactorily.
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Table 2 Diabetic status of the patients

Patient Duration of Status on Jaw
diabetes mellitus admission

Patient 2 15 months Poor control Mandible
Patient 5 1.5 months Good control Maxilla
Patient 11 5 years Poor control Maxilla
Patient 12 15 days Moderate control Maxilla
Patient 15 First time detected Moderate control Mandible
Patient 16 15 years Moderate control Maxilla
Patient 17 5 years Good control Maxilla
Patient 18 14 years Moderate control Maxilla
Patient 19 10 years Moderate control Maxilla
Patient 20 2 years Poor control Maxilla
Patient 27 4 years Moderate control Maxilla
Patient 28 14 years Moderate control Maxilla
Patient 29 8 years Moderate control Mandible
Patient 30 5 years Poor control Maxilla

Glycosylated haemoglobin (Hblac values): Good control 6.4 to 7.5,
Moderate control 7.6 to 9.0, Poor control above 9.0

Patients with pre and post operative parasthesia were
reassured and counseled regarding recovery and kept under
observation.

Discussion

Osteomyelitis (OM) of the jaw bones, in the post antibiotic
era has become a relatively uncommon pathology [2-5].
The term osteomyelitis although a well established clinical
entity represents a wide spectrum of clinical conditions
with a common pathology of inflammation and infection of
the bone. Although literature is abundant on this condition,
most of it is in the form of case series and very few
comparative studies are seen. A variety of classifications
are present based on different aspects of the disease, but
they lead to a lot of confusion [6].

In our study the diagnosis was based on clinical and
radiological criteria. Biopsy was done essentially to rule
out any neoplastic process that may mimic Osteomyelitis
[1]. We performed Computerized Tomography scan in 6
patients with maxillary osteomyelitis in order to assess the
posterior extent of the involvement as it was not evident in
the conventional radiographs of these patients.

The other advanced investigative modalities for osteo-
myelitis includes Radioisotope 99mTc methylene diphos-
phonate bone scanning which helps in identifying occult
areas of involvement. However due to poor resolution this
has not proven to be effective as a diagnostic modality.
They however have a good role in determining the reso-
lution of the condition [2]. More recently, Positron

emission tomography has shown greater promise in map-
ping out varying margins of metabolic activity to differ-
entiate between normal bone and affected bone [2]. As
there were no facilities in and around our unit & also
considering the low socio- economic status of our patients,
we have not opted for these advanced methods.

In our series the male to female ratio was 2.1:1. These
findings are comparable with other studies [7, 8] although
the male to female predilection range may vary up to 5.2:1
[3]. The age range of our patients was between 10 and
65 years and the maximum numbers of our patients were in
4th & 5th decades of life. These findings are slightly in
contrast with other studies where a more uniform distribu-
tion of patients is seen across the various age groups [5-8].

Majority of the patients in our study had a definite
odontogenic component (74%) as the source of infection.
This was followed by Maxillary sinusitis (16%) & trauma
(6.4%) as etiology. One patient had reported with osteo-
myelitis of mandible following radiation therapy. In the
patient who had osteomyelitis of the mandible post radio-
therapy, the cause for the occurrence of osteomyelitis was
non-healed extracted socket prior to radiotherapy. In this
patient, total extraction of all the remaining teeth was done
2 weeks prior to radiotherapy. Non healed socket post
radiotherapy had led to chronic suppurative osteomyelitis
with pathological fracture of the mandible. Thorough
debridement & curettage was done under general anaes-
thesia. Intermaxillary fixation was done for the pathologi-
cal fracture.

In 1 patient no definite cause could be identified.
Although many bone conditions like Pagets disease, oste-
opetrosis, pycnodystosis etc. have been implicated as pre-
disposing factors for osteomyelitis [4, 9] but we found no
patients having any such predisposing factors.

All of our patients fall in the chronic (>1 month) variety
of suppurative osteomyelitis based on the complaints and
clinical presentations (Table no 1). It was very difficult to
elicit the exact duration of the complaints but features like
paresthesia, pus discharge with fistula, bone exposure,
pathological fracture etc. suggest a chronic disease process.
Patients with no obvious sclerosis of bone even in the
absence of pus discharge were categorized into secondary
chronic suppurative osteomyelitis [6, 10].

One significant finding in our series was the high inci-
dence of Maxillary Osteomyelitis. Literature suggests that
Maxillary osteomyelitis is relatively uncommon in com-
parison to mandible due to the porous nature of the bone,
significant collateral blood flow and thin cortices [2, 4, 5,
10]. In our study the incidence of maxillary: mandibular
osteomyelitis is 1.07: 1 as compared to 1:16.5 [5] and 1:6 [3].

Another interesting finding in our series of patients with
maxillary osteomyeltis was the involvement of predomi-
nantly the palatal bone along with the maxillary alveolar
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Table 3 Treatment and post-operative review

Patients Antibiotics used Definitive treatment Duration of Hospital Post-op
performed intra-venous stay complications
post-op antibiotics
Patient 1  Inj amoxicillin + clavulanic acid and Debridement, curettage, 11 days 14 days Paresthesia
metronidazole extraction, decortications,
Recon plate
Patient 2 Inj amoxicillin + clavulanic acid and Debridement, curettage, 10 days 35 days Paresthesia
metronidazole extraction, saucerisation,
decortications, ORIF with
2.5 mm SS plate
Patient 3 Inj cephaperazone + metronidazole Debridement, curettage, 7 days 8 days  None
extraction, saucerisation,
sequestrectomy
Patient 4  Inj amoxicillin + clavulanic acid and Debridement, curettage, 10 days 10 days Wound break
metronidazole decortication down, Oro
antral
fistula
Patient 5  Inj amoxicillin + clavulanic acid and Debridement, curettage 5 days 6 days  None
metronidazole
Patient 6  Inj amoxicillin + clavulanic acid and Debridement, curettage, 10 days 22 days None
metronidazole extraction
Patient 7 Inj amoxicillin + clavulanic acid and Sinus tract excision, 5 days 7 days  None
metronidazole decortication
Patient 8  Inj amoxicillin + clavulanic Debridement, curettage 8 days 7 days  None
acid + metronidazole and gentamycin
Patient 9  Inj ampicillin + cloxacillin 4+ metronidazole = Debridement, curettage, 8 days 18 days Paresthesia
extraction
Patient 10 Inj amoxicillin 4 clavulanic Debridement, curettage, 8 days 10 days None
acid + metronidazole and gentamycin extraction,
sequestrectomy
Patient 11  Inj amoxicillin + clavulanic acid and Debridement, curettage 7 days 9 days  None
metronidazole
Patient 12 Inj Taximax, metro, genta Debridement, curettage, 10 days 12 days Paresthesia
extraction,
sequestrectomy
Patient 13 Inj cefuroxime + metronidazole Debridement, curettage, 10 days 45 days None
extraction
Patient 14  Inj amoxicillin 4 clavulanic acid and Debridement, curettage, sec 7 days 10 days None
metronidazole closure of fistula
Patient 15 Inj amoxicillin + clavulanic acid and Curettage & sinus tract 8 days 14 days None
metronidazole excision
Patient 16 Inj amoxicillin + clavulanic acid and Debridement, curettage, 9 days 22 days Wound break
metronidazole extraction, down, Oro
sequestrectomy antral
fistula
Patient 17 Inj amoxicillin 4 clavulanic Debridement, curettage, 9 days 9 days  None
acid + metronidazole and gentamycin extraction,
sequestrectomy, buccal
pad fat used for closure of
fistula
Patient 18  Inj amoxicillin 4 clavulanic Debridement, curettage, 7 days 23 days None
acid 4+ metronidazole and gentamycin extraction,
sequestrectomy
Patient 19  Inj amoxicillin + clavulanic acid Debridement, curettage, 8 days 11 days None

+metronidazole and gentamycin

extraction,
sequestrectomy
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Table 3 continued

Patients Antibiotics used Definitive treatment Duration of Hospital Post-op
performed intra-venous stay complications
post-op antibiotics
Patient 20 Inj ceftazidine 1 g-TID, Tab Ketoconazole Debridement, curettage, 10 days 30 days Persistent pus
extraction, discharge
sequestrectomy
Patient 21 Inj ciprobid 4+ metronidazole Debridement, curettage, 7 days 8 days  None
extraction,
sequestrectomy,
decortication
Patient 22 Inj amoxicillin + clavulanic acid and Debridement, curettage, 9 days 15 days None
metronidazole extraction,
sequestrectomy, ORIF
with SS recon plate
Patient 23 Inj amoxicillin + clavulanic acid and Debridement, curettage, 8 days 9 days  None
metronidazole extraction,
sequestrectomy,
decortication
Patient 24  Inj amoxicillin + clavulanic acid and Debridement, curettage, 7 days 60 days None
metronidazole sequestrectomy
Patient 25  inj Debridement, curettage, 7 days 11 days None
clindamycin + metronidazole + gentamycin  extraction,
sequestrectomy,
decortication
Patient 26  Inj amoxicillin 4 clavulanic Debridement, curettage, 8 days 15 days None
acid + metronidazole and gentamycin extraction,
sequestrectomy
Patient 27 Inj amoxicillin + clavulanic acid and Debridement, curettage, 9 days 24 days None
metronidazole extraction,
sequestrectomy
Patient 28 Inj amoxicillin + clavulanic Debridement, curettage, 7 days 23 days Wound break
acid 4+ metronidazole and gentamycin extraction, down, Oro
sequestrectomy antral
fistula
Patient 29  Inj amoxicillin 4 clavulanic acid and curettage & sinus tract 8 days 14 days None
metronidazole excision
Patient 30  Inj amoxicillin 4 clavulanic acid and Debridement, curettage 7 days 9 days  None
metronidazole
Patient 31 inj Debridement, curettage, 5 days 6 days  None

clindamycin + metronidazole + gentamycin

extraction,
sequestrectomy

segment .11 out of 16 patients with maxillary osteomyelitis
had a definite periodontal pathology & in the remaining 5
patients, there was a history of recurrent maxillary sinusi-
tis. Operative injury or direct infection from the teeth or the
antrum is the usual etiological factor for the maxillary
osteomyelitis [11]. This was seen in our series of patients.
Palatal bone is a thick compact bone with less medullary
spaces, getting blood supply predominantly from the pal-
atal mucosa. The possible explanation for a high incidence
of maxillary osteomyelitis in our series is the proximity of
the palatal bone to the odontogenic source (periodontal) of
infection and extension of infection from the maxillary
sinus to the palatal bone. This in conjunction with the

immuno-compromised status of the patients could probably
have led to the increased incidence of Osteomyelitis of the
maxillary bone.

22 out of 31 (70.9%) patients had predisposing associ-
ated medical problems as shown in Table 1. 14 out of these
22 patients had Diabetes mellitus. The other medical
problems which were noted were severe anemia in 5
patients and malnutrition in 1 patient who was also preg-
nant. In our study there was 45.1% incidence of diabetes
among the patients with osteomyelitis of jaws in contrast to
0% incidence in the studies done by Gerard F. Koorbusch,
Abbas A.Y. Taher, Michael E. Koury et al. [5, 7, 12]. Role
of Diabetes Mellitus as a suppressor of the host immune
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Fig. 1 a Patient 1 Extra oral swelling in relation to osteomyelitic
right mandible. b Patient 1 OPG showing Sequestrum in the right
mandible. ¢ Patient 1 Intra-operative view of the involved right
mandible. d Patient 1 Sequestrum. e Patient 1 Fixation of the
pathological fracture with stainless steel reconstruction plate: H & E

response is a well established fact. It also may play a
significant role in Osteomyelitis of the jaw bones by
compromising the vascularity due to arteritis of the smaller
vessels. This has to be further verified by doing blood flow
studies similar to the ones done by Wannfors and Gazelius
[10]. Since the number of patients in our study was small,
we were unable to establish a definite correlation between
the diabetic status on admission & the course of the dis-
ease. However a strong correlation between diabetic status
& the incidence of osteomyelitis among our diabetic
patients could be estabilished. Only 14% of the patients
diagnosed with diabetes were under good control & the rest
had moderate to poor control blood sugar levels.

Another significant finding seen in our series was the
high degree of association of Diabetes mellitus with
Osteomyelitis of the maxilla which accounts to almost 68%
of the total maxillary osteomyelitis cases as compared to
only 20% of the cases with mandibular osteomyelitis. This
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x 100 showing dead bone and chronic inflammatory cells H & E
x 100 showing dead bone & chronic inflammatory cells. f 8 years
follow up showing good extra oral healing. g Patient 1 OPG 8 years
post operative showing excellent bone healing at the pathological
fracture site

finding suggests that apart from reducing the immune
defense mechanism Diabetes mellitus may also signifi-
cantly contribute to Osteomyelitis by altering the vascu-
larity of the region as mentioned earlier. None of the
patients in our series were on immunosuppressive therapy
or had HIV infection. Significant anemia and malnutrition
probably contributed by altering the host immune response
of the patients to resist infections.

Culture and sensitivity results (Table 1) failed to dem-
onstrate positive growth in 16 of the 31 patients. This was
probably due to the fact that most of the patients who
reported to our unit had treatment already started elsewhere
and were on long term empirical Antibiotics. 10 of the
positive cultures showed infections of a mixed flora (Aerobic
& Anaerobic). Although skin pathogens have traditionally
been implicated in Osteomyelitis of the jaws most of the
studies have shown a mixed floral infection [2, 3, 5, 7,
14-18]. Another interesting finding of our study was the
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Fig. 2 a Patient 2 Intra Oral
picture of a patient with
Maxillary Osteomyelitis.

b Coronal section of the CT
scan showing Osteomyelitic
Maxilla. ¢ Intra operative view
after extraction of teeth showing
the necrosed bone.

d Sequestrum with the extracted
teeth. e Intra Oral view showing
well healed Maxillary
Osteomyelitis with Oro Antral
Fistula 1.5 year post operative

fungal growth that was seen in 5 patients. All these patients
had lesions in the maxilla. When a fungal etiology was
present the antifungal protocol described above was fol-
lowed. Fungal culture and isolation of the organisms can take
sometimes up to 6 weeks. Irrespective of the fungal isolation
the standard protocol was followed with good results.

The management of all our patients started with cor-
rection of the underlying systemic predisposing causes as
well as trying to motivate the patients to quit the delete-
rious habits since they also contribute in the rapid pro-
gression of this condition [5]. Dehydration was corrected
with administration of appropriate fluids. Empirical broad
spectrum antibiotic therapy was started for all patients.
Various combination of antibiotics used in our patients is
listed in Table 3. As seen in literature the main drug of the
antibiotic regimen was penicillin derivative [2, 3, 5, 14].
Patients allergic to penicillin were given Clindamycin or
third generation Cephalosporin. Metronidazole was
administered to all the patients diagnosed with bacterial
Osteomyelitis cases to take care of the anaerobic flora.
Gentamycin or Amikacin was added when gram negative
infection like pseudomonas or klebsiella were seen during

Culture sensitivity. The duration of intra-venous post
operative antibiotics is listed in Table 3. The duration of
post operative antibiotics in our series of patients depended
on the response of the patient to the antibiotic therapy.
Most of our patients recovered with 8—10 days of antibiotic
therapy, in contrast to the long term antibiotic therapy was
recommended by other authors ranging from 30 to
195 days [3, 7, 8, 16].

Surgical intervention forms one of the mainstay treat-
ments for the definitive management of osteomyelitis of
jaws. It is aimed at providing drainage to the area of
infection, removal of sequestrum and other foreign bodies
and getting new blood supply to the area. It ranges from
simple sequestrectomy, to segmental resection and recon-
struction in recalcitrant cases [2]. A conservative surgical
treatment approach was used in most of the cases. The
procedures performed for the patients in our series are
listed in Table 3. For the patients with pathological frac-
tures of the mandible, reconstruction plates were used in 2
patients because Rigid internal fixation along with
debridement gives satisfactory results in Osteomyelitis
[12]. Care was taken to keep minimal metal work in the
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infected areas. In the other two cases, intermaxillary fixa-
tion was done as the patients were not willing for plate
fixation. In cases of maxillary osteomyelitis which resulted
in a maxillary defect following surgical treatment leading
to Oro antralfistula, we found that the obturators were the
favored method of filling the defect [4].

Hyperbaric oxygen therapy, antibiotic containing acrylic
beads, micro vascular grafts has given promising results in
the management of patients with refractory osteomyelitis
[2, 19]. However our patients responded well with signs of
resolution to surgical and intravenous antibiotic therapy.
Hence we did not find the need for these methods of
treatment in our patients.

Duration of the hospital stay ranged from a minimum of 5
to 55 days with a mean hospital stay of 13 days. The pro-
longed hospital stay was in a patient who had reported to us
with a previous history of Radiation therapy to the mandible.

On follow up, the patients were screened both clinically
& radiographically to assess the resolution of the osteo-
myelitis. Clinically we checked for the resolution of all the
clinical signs & symptoms the patients had presented. We
also advised conventional radiographs (OPG, PNS views)
during the follow up period & they were compared with the
pre-operative radiographs to assess the resolution of oste-
omyelitis. All our patients showed satisfactory resolution
of the condition by about 6 weeks.

The complication rate in the series of our patients was
25.8%. Majority of the patients had paresthesia. This was
unavoidable due to the proximity of the nerve to the
infected site. Three patients had wound break down. These
patients were managed with local debridement & irriga-
tions with povidone-Iodine, chlorhexidine mouth washes
diluted with normal saline.

Conclusion

The results of this retrospective study conclude that in our
series of patients there has been definitely a change in the
trend with respect to site of occurrence of osteomyelitis,
association of diabetes mellitus with osteomyelitis of jaws,
antibiotic regime & the surgical management of osteomy-
elitis. There has been an unusually higher incidence of
maxillary osteomyelitis compared to any other previous
studies. The cause for high incidence of maxillary osteo-
myelitis was analyzed in our series of patients.

We have also observed that there is a strong correlation
between the diabetic status of the patients with the inci-
dence of osteomyelitis of the jaws. Correction of the
underlying systemic contributing medical problems plays a
major role in the resolution of osteomyelitis of the jaws.
Conservative surgical treatment which includes debride-
ment, curettage, sequestrectomy along with an appropriate
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antibiotics alone is effective in the treatment of the oste-
omyelitis of the jaws. But prospective studies with longi-
tudinal follow up of larger number of patients would be
desirable to confirm these findings.
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