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Fracture site osteomyelitis begins rarvely with an acute event but rather has a subacute onsel. It develops
almost exclusively in the mandibular rvegion. The treatment principles of mandibular fracture site osteomyeli-
s ave complete removal of inflammatory tssue and drainage, vigid fixation with or without autogenous

bone bone graft and specific antibiotic therapy.

" But hyperbaric oxygen used as a modality in the treatment of intractable osteomyelitis. In ihis paper,
we reported that the three patients who have osteomyelitis accompying secondary in fection after mandibulay

Sracture.

I. INTRODUCTION

Stable fixation of segments, prevention of infection
and complicated healing are the ultimative goals in
the treatment of jaw fracture”.

The osteomyelitis relation to jaw fracture result
from local factor such as inadequate fixation and re-
duction, infection, altered blood supply and general
factor such as patienfs age, metabolic disturbance,
primary bone disease, nutritional disturbance. But,
primary cause is a dead space on account of primary
condition of preoperative patient accompy with open
fracture, severe loss of bone and soft tissue injury
and tooth infection in the fracture line. Generally,
because of the effect of hyperbaric therapy in impro-
ving healing is based on altered bone physiologic fun-
ction and its influence on the bacterial organisms
involved, recently used it in maxillofacial region for
treatment of chronic osteomyelitis, osteoradionecrosis,
non - healing wounds and after bone graft or reconst-
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ructive surgery”. The operative procedure of bone
graft in the inflammatory tissue was critical subject
to scholars. In the studies investigated by Champy
et al. 1978, Lindqvist et al. 1986, internal plate fixation
in cases of infected fractures is said to be contraindi-
cated"“).

Increased risks of mandibular osteomyelitis in pa-
tients with chronic alcholism ( Silberman et al. 1974)
might also contraindicate the use of internal plate
fixation in infected fractiires”. Despite this, Beckers (
1979), Kai Tu and Tenhulzen (1985) reported good
results which have used bone plates in infected man-
dibular fractures"?. In Maxillofacial region the effect
of hyperbaric oxygen therapy was reported by several
authors (Mainous et al. 1973, Marx and Johnson, 1986
Y. The benefical effect of hyperbaric oxygen therapy
include vascular proliferation or neovascularization,
osteogenesis, enhancement of antibiotic activity and
possibly a bacteristatic or bacteriocidal action on pa-
thogenic bacterial organism®?# %2



We report the reconstruction combined with HBO
therapy & iliac bone graft in mandibular fracture site
osteomylitis,

CASE REPORT

1. Case 1

A 31-year-old male patient was visited to emer-
gency room for intraoral bleeding and malocclusion
complaints due to traffic accident. thiological exami-
nation demonstrated comminuted fracture of the ma-
ndible in the symphysis regions with bony deviation
of inferior border (Fig. 1). Emergency open reduction

Five months after secondary operation, sho-
wing normal remodeling of grafted iliac

Fig. 2:

bone

with miniplate fixation and close reduction was done.
Intermaxillary fixation was sustained for one week.
After two weeks of the operation submental swelling
was developed due to poor oral hygiene and tooth
infection of fracture line. First of all, extraoral incision
and drainage carrying out and maintalined drainge.
After four weeks of the operation, internal rigid fixa-
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tion with iliac bone graft was performed. Excessive
osteolytic change was existed around to line of frac-
ture. Four day after operation, the HBO therapy was
continued two weeks. After two weeks of second ope-
ration, the patient have improved status with resol-
ving drainage. After four month of reoperation, a pos-
toperative x-ray film showed a good results (Fig.
2).

2. Case II

A 47 - year - old female was visited to our oral and
maxillofacial department for jaw mobility and painful
swelling complaints. She has experienced fall down
about three weeks ago, therefore persist pain were
existed. At that time, treatment was not practiced.
Orthopantomogram showed osteolytic change with
pathologic fracture line on mandible body area ( Fig.
3,4). Intraoral incision and drainage performed, the
drainage maintained. After two weeks, internal rigid
fixation with iliac bone graft was performed (Fig. 5).

Fig. 3: Preperative panoramic view

Fig.‘ 4 Pféberative bone Scanning image



Fig. 5: Two weeks after postoperative panoramic

view

Of course, any sequestra and inflammatory tissue and
fragment ends were removed. After fourth operation,
HBO therapy was performed for two weeks. And
then, there were not infection signs. After six months,
the postoperative radiograph showed a good results
(Fig. 6).

3. Case Il

A 34 -year-old patient had a fracture in the area
of the symphysis that had been treated primarily with
miniplate osteosynthesis. but, after three months of
the operation, fractures that have not healed due to
premature contact and reduced host defense mecha-
nism that originated tuberculosis. Osteolytic change
in area of a frcture gap was developed. After four
months of the operation, internal rigid fixation with
iliac gone graft was performed. Four day after opera-
tion, the HBO therapy was continued two weeks. Th-
ree months after second operation, there was not

Table 1. Protocol for

L eer

D Chest X-ray

L HBO Therapy ——————j

Fig. 6: Six months after postoperative panoramic
view

complication.

In protocol for HBO therapy, which we used, 45
to 90 minute a day, 5 days per week at 2.0 atomospe-
ric pressure absolute (ATA ) with applied 100% pure
oxygen in monochamber system. To prevent the oxy-
gen toxicity, prehyperbaric oxgen work-up for all
patients consists of a chest radiograph, electrocardio-
gram, complete blood count, sedimentation rate, pla-
telet count, immunoelectrophoresis and analysis for
total lipids with fractions, serum glutamic oxaloacetic
transaminase, serum glutamic pyrivic transaminase,
serum calcium, serum phophorus, serum potassium
and serum alkaline phosphatase, pulmonary function
test and ophthalmologic consultation was done. Also
we administrated the vitamin E ( Vivapherol) to pre-
vent oxygen toxicity during HBO therapy.

HBO Therapy
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D Chest X -ray

90 mins/ day
5 days/week
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Table 3. Clinical Effect of the HBO Therapy in Our Patients

Case | Age / Sex Diagnosis Complication Treatment HBO day Effect
1 31/M | Man. comminuted | continuative Iliac bone gr 2weeks | resolving
fracture pus discharge aft and rigid pus disc-
fixation arge
2 47/M | Man. fracture pus discharge Iliac bone gr 2weeks | rapid
with osteoly - aft and rigid healing
tic change fixation
3 34 /M | Man. fracture Nonunion Tliac bone gr 2weeks | improved
aft and rigid
fixation
Discussion cated'”. Increased risks of mandibular osteomyelitis

There were increased great number of open frc-
ture, severe bone loss, soft tissue injury in recent
years accompanied by industrial development and
high speed transfort facilities appearnce, thus it was
difficult to treatment. Whereas infected mandibular
fractures are usually a consequence of absence of
treatment of fractures open to the oral cavity, osteom-
yelitis in the area of the fracture gap can occurs after

conservative or operative therapy*>"%2

. The osteo-
myelitis relation to jaw fracture result from local fac-
tor such as inadequate fixation and reduction, infec-
tion, altered blood supply and general factor such
as patient s age, metabolic disturbance, primary bone
disease, nutritional disturbance. The treatment prin-
ciples of fracture site osteomyelitis are complete re-
moval of inflammatory tissue, drainage, rigid fixation
with or without autogenous bone graft and specific
antibiotic coverage®**#-#* % Depending on the de-
fect zones that may develop, the reosteosynthesis that
is usually necessary must be accompanied by a graft
W Because of supported bone formation bone graft
was used mainly in the fracture site on thich delayed
healing or nonunion, bone defect with discontinuity
has occured. The operative procedure of bone graft
in the inflammatory tissue was critical subject to
scholars. In the studies investigated by Champy et
al. 1978, Lindqvist et al. 1986, internal plate fixation
in cases of infected fractures in said to be contraindi-
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in patients with chronic alcoholism ( Silverman et al.
1974 ) might also contraindicate the use of internal
plate fixation in infected fractures"'”. Despite this,
Becker (1979), Kai Tu and Tenhulzen (1985) repor-
ted good results which have used bone plates in infe-
cted mandibular fractures"*', Also Obwegeser (19
60, 1963) and Bethmann(1961), Luer (1978) repor-
ted good results which have used autogenous cancel-
lous bone graft in tratment of mandibular osteomyeli-
tis*™. If autogenous bone graft is success, complete
infection control, scar tissue removal for effective an-
tibiotic infiltration and development of vascular beds,
lap joint formation for maximum surface contact bet-
ween recipient and donor bony surface, maximum
conservation of periosteal integrity, complete oral hy-
giene care are required. Main factors of bone graft
failure are infection that caused by wound contamina-
tion or unstability ability of grafted bone fragments.
Other factors are improper contact between donor
and recipient bone, insufficient blood supply on reci-
pient bed, instability of bony frgment. Since Boerema
(1956)" have explained to theological background
of HBO therapy, Brummelkamp'® have used in treat-
ment of gas gangren. Also Smith®® reported good
results which have used in CO intoxication. Recent
hyperbaric oxygen therapy has been used therapeuti-
cally in oral and maxillofacial region for the treatment
of osteomyelitis, osteo - radionecrosis of the mandible
and to promote osteogenesis in bone graft of the



mandible at Long Beach Naval Hospital?. The ratio-
nale for hyperbaric oxygen therapy is threefold. First,
adequate tissue tension are necessary for fibroblastic
proliferation and new capillary synthesis. Collagen
provides the framework for capillary bed formation,
capillary arcading and obliteration of avascular or is-
chemic space. Second, optimal oxygen tension is ne-
cessary for bone osteogensesis. In tissue culture stu-
dies, Shaw and Basset®™ have shown that osteogene-
sis and collagen fiber formation is suppressed in hy-
poxic condition. Third, growth of aerobic and anaero-
bic organism is enhancement in ischemic or avascular
tissue. The slightly increased or normal tissue oxygen
tension produced by hyperbaric oxygen have a direct
cidal effect on anaerobic organisms®® %29,

The benefical effect of HBO therapy include vascu-
lar proliferation or neovascularization, osteogenesis,
enhancement of antibiotic activity and possibly a bac-
teriostatic or bactericidal action on pathogenic bacte-
rial organism®*®% %2 But oxygen also may be to-
xic under hyperbaric conditions greater than 3 atm
absolute?. The neurological effects of such toxic dose
are convulsion and progressive constriction of the
peripheral vision. The effects on respiatory tissue of
oxygen toxicity are congestion edema and patchy col-
lapse separated by areas of normal lung tissue. But
hyperbaric oxygen used as a modality in the treat-
ment of intractable osteomyelitis produced a favorable
response by shortening healing time in terms of clo-
sure of draining fistulas, elimination of sequestrums
with the formation of beds of healthy granulated tis-
sue over the viable bone, and reduction in the destru-
ction of hard and soft tissue. It must be emphasized
that hyperbaric oxygen is adjunctive therapy.

SUMMARY

We reported that the three patients who have man-
dibular fracture site osteomyelitis was treated with
HBO therapy and iliac bone graft and obtained good
results.

The obtained results were as follows;

1. HBO was considered to be a useful adjuntive me-
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thod in the treatment of intractible osteomyelitis.

2. Also in infected jaws, HBO was considered to
be a useful method for accelerating the bone graft
healing.
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aExm

g gn AFs TRt R L

Uit OIS - YBE - 2HE*

o FEA AELg A% I Fde vHH FARE, T g% E594, Ao E AAF
B, FAEAZRE AFRHE FEEF 5ol ). 2 92w A F48903 HAagde=
EREEY F28002s FAEY 23H 5, 29 2 Jixd ¥A4IHEE E F Y2 AN
foz2E BHEE 133 8, 79 L ARE Y FFE & F e JiedezE #x9
ol & ofAdatel] A3o|ut primary hone disease, @ FEHE € & ATt EEAT BEE FFEL
719 AES 23 ® X5, FAA oy, SAAYY ol i XNg, AN A& 2
Aoz g & Qo

E AREL 34F FAF cAUYLR A7 FFFolA F o4 dwtagel €3l Tl
e Bt old dFo] AF ool FAFT olHed wakd 2 g s G5 AE
A 719 olo RmatE wholth,
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