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ABSTRACT

Muarkedly elevated 'In labeled leukocyte activity suggestive of acute osteomyelitis was observed in
a region of a composite mandibular allograft that was photon deficient on ¥"T¢ MDP bone
scintigraphy. This finding was later confirmed by surgical pathology. The patient was treated with
intravenous antibiotics and returned twe months later with persistent bone infection. The
follow-up three phase bone and "'In labeled leukocyte scans were performed. The photopenic
reprion noted in the previous bone scan demonstrated a mild interval increase in activity, while the
In labeled lenkocyte activity was essentially normal. Additional imaging of the composite
allograft was then performed using “Ga-citrate at 24 and 48 hours post injection. These images
revealed focal areas of increased Gallium activity in the photopenic region of the graft exhibiting
normal *n leukocyte activity. The tissue culture comfirmed underlying chironic osteomyelitis. We
conclude that normal uptake on n labeled leukocyte and photon deficient regions on ®™Tc hone
scintigraphy de not necessarily exclude the presence of chronic osteomyelitis. In the management
of patients who have been on prolonged antibiotic therapy with persistent infection, ¥Ga
scintigraphy is warranted.
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INTRODUCTION

Viable composite mandibular allografts charac-
teristically ch}gmonstratc normal or increaased
activity on  Tc MDP bone scintigraphy during
the first postoperative week (1-3). A féingcd
allograft wilt exhibit decreased uptake of ™ Tc

citrate scintigraphy in the evaluation of mandi-
bular allografts.

CASE REPORT

A 15-year-old girl was the victim of & shotgun

MDP (2-6). When graft failure is complicated by

osteonecrosis dﬂg osteomyelitis, additional
imaging with In  labeled leukocytes and
possibily “'Ga citrate may be required to

accurately assess the patient. This case report
%iscusses 1hc111 capabilities and Iimilationsr? of
"Te-MDP, 'In labeled leukocyte, and “Ga

blast to the mandible, which avulsed the right
and left  mandibular bodies and symphysis.
Following  seven attempts  at  surgical
recomstruction the patient received a cadavaric
mandibular  transplant  with  auiologous
cancellous bone harvested from the posterior
iliac crest. A radiograph with an anterior view of
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the composite allograft is presented in Fig. 1la.
One month later a draining oral cutaneous
listula was noted near the composite allograft. A
culture of the drainage grew pseudomonas
species.

The patient was administered 8 mCi of

Tc-MDP and a three phase bone scan was
obtained. Anterior flow images of the mandible
were unremarkable. Planar blood pool images
revealed a lack of perfusion to the mandibular
graft. The delayed bone image presented in Fig.
1b, demonstrates a photon deficient region in the
distal portion of the right mandibular body and
symphysis suggestive of graft failure. Markedly
increased bone activity with associated hypercmia
is visualized bllalcrdily in the distal rami.

Imaging with "In labeled leukocyles  was
performed six days later. Delayed planar images
were obtained at four and twenty-four hours post
injection. The four hour delayed image is
presented in Fig. 1c and shows regions of
increased leukocyte activity in the symphysis and
angle of the right mandible. The activity in the
symphysis is consistent with osteomyelitis, and
corresponds to the location of the photon
deficient region scen on the bone scan.

The patient was then hospitalized to receive
intravenous antibiotics for the treatment of the
draining fistula. The right mandibular graft was
debrided and two teeth were extracted. During
this procedure, a fistula approximately 6
millimeters in length, extending from the
allogralt to the cutaneous aspect of the right
submandibular region was explored and irrigated
with Neomycin solution. A dchiscence of the
right body of the mandible for a distance of 3
centimeters from the location of the first or
second molar was noted. A specimen of bone
from the right alveolar ridge, visually assesscd by
the surgeon to be necrotic, was sent 10 surgical
pathology where a region of osteomyelitis was
identified. The patient was then treated with
intravenous Tobramycin and Primaxin and was
discharged home on oral antibiotics for six
weceks.

Two months later, the patient returned and
on examination persistent bone infection was
suspected. The three phase bone and In
labeled leukocyte scans were repeated. The three
phase bone scan demonstraied an area of mild
hyperemia in the right mandibular body in the
blood pool images. Delayed bone images
presented in Fig. 2a, reveal an interval increase
in activity in the photon deficient region in the
symphysis and distal left and right mandibular
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bodies. Regions of mildly increased bone activity
were seen bilaterally in lhe proximal mandibular
bodies. The follow-up “In labeled leukocyte
scan is presented in Fig. 2Zb and shows no
dbnormdlmes These studies were augmented
with planar 'Ga citrate images acquired at 24
and 48 hours post injection. The 48 hour “Ga
citrate image is presented in Fig. 2¢ and shows
focal areas of increased gallium activity in the
symphysis and interior portion of the right
mandible suggestive of chronic osteomyelitis.
Cultures of the wound grew pseudomonas,
streptococcus, serratia, and enterococcus species.
The bone graft was removed and the patient
subsequently responded to hyperbaric oxygen
therapy and a course of intravenous Primaxin
administered on an inpatient and outpatient
basis.

DISCUSSION

The viability of mandibular bone graft is
frequently assessed with Technetium-99m bone
scintigraphy. The predictive value of hone scans
in assessing the viability of mandibular bone
grafts is greastest when performed within the
first postoperative week (1,2,7). Bone grafts that
are metabolically active and revascularized
demonstrate normal or increased radiotracer
uptake throughout the graft (3,7). Increased
bone uptake in the first postoperative week has
been suggested to result from the opening of
vascular channels after surgery. As tlime
progresses, increased bone activity may be
related 10 bony remodeling in the graft. For this
reason, the use of bone uptakes as an index of
graft viability is optimally performed during the
first postoperative week. In  contrast, a
nonvascularized graft will not concentrate
radiotracer resulting in a photon deficient region
on the scan.

In this patient, the first three phase bone scan
was performed for the diagnosis of osteomyelitis
approximately seven weeks after the patient had
received her mandibular graft. This scan
demonstrated a photopenic region in the
symphysis of the mandible in both the blood
pool and delayed images. This finding is the
result of a severly compromised vascular supply
and concomitant graft failure but the diagnosis
of osteomyelitis could not be cxcludcd with
certainty. Six days after this scan an "In labeled
leukocyte study was performed. In this study, the
symphysis exhibited markedly clevated "n
leukocyte activity consistent with osteomyelitis,
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Fig. L. Initial studics of the mandibular allografy.

La: Anterior view of the composite mandibular allograft on a
plain film radiograph. Numerous metallic artifacts
representing shot gun pellets, are present in the soft tissues
of the neck.

1b: Initial anterior bone scan of the mandibular allogralt.
Delayed bone image reveals a photon deficient region in the
distal portion af the right mandibular body and symphysis
suggestive of graft failure (arrow).

Le: Initial mIn labeled leukoeyte scan image acquired at 4
hours post injection! which shows regions of markedly
elevated lewkocyte activity in the symphysis and angle of the
right mandible (arrow). This image suggests the presence of
osteomyelitis with contiguous sof1 tissue involvement.
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Fig. 2. Delayed studies obtained two months later.

2a: Delayed bone image again reveals a photon deficient
regions in the symphysis and left and right mandibular
bodies. The proximal mandibular bodies exhibit a mild
increase in activity from the previous study (arrow).

i .
2b: A follow-up  In labeled leukocyie scan shows resolution
of the increased leukocyle activity previously seen in the
symphysis and angle of the right mandible.

2¢1 Anterior GTGa citrate image shows focal regions of
increased gallium uptake in the symphysis and inferior aspect
of the right mandible which exhibited normal ™Te labeled
lewkacyte activity {arrow). These findings suggest the

presenee of chronic ostcomyelitis in the allogralt.
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which was confirmed by biopsy.

These findings represent a dichotomy in that
a photon deficient rcgu:m in the body of the right
mandibular graft on a  Tc-MDP scan was found
10 correlate wuh a region of markely increased
aclivity on a "In leukocyte scan. Osteomyelitis
was subsequently identified in a histopathologic
specimen from the bone graft that was assessed
by the surgeon to be necrotic.

D’Ambrosia and coworkers have
demonstrated that necrotic native bone appears
as a photopenic defect if ~Tc diphosphonate
scintigraphy is performed within weeks of an
avascular insult (3). Months later, an area of
increased activity will be seen in the previously
photopenic  region, resulting from  the
revascularization and reparative processes (8).
Considering that the necrotic bone was debrided
from a failed, poorly vascularized graft it is not
surprmngp T.hdl it appeared as a photon deficient
region  on P Te-MDP scintigraphy. Photon
deficient regions or so called "cold spots" have
been seen in early osteomyelitis (9) and may
result from the interruption of blood supply to
the graft.

The ostcomyelitis arising within the bone
graft infection extended into the soft issue and
developed a fistula and perhaps dehiscence. This
hypothesis is supported by the presence of
markedly abnormal In leukocyle activity seen
at 4 hours post injection bilaterally in the distal
bodies and in the symphysis of a poorly or
nonvascularized graft. If the infection originated
from within the graft one might expect a
progressive increase in leukocyte activity over a
24 hour time interval secondary to vascular
impairment of leukocyte transport. This situation
could manifest as significant difference in the
leukocyte activities visualized at 4 and 24 hours
post injection. Markedly increased bone activity
with associated hyperemia was seen bilaterally in
the distal rami where the mandibular graft is
altached to native bone. These findings most
likely represent postoperative remodeling as this
area did not exhibit abnormal activity on the "'In
leukocyte scan.

The patient was administered intravenous
antibiotics and treated in hyperbaric chdml?er
with oxygen. The three phase bone and =~ In
labeled leukocyte scans were repeated two
months later to evaluate the efficacy of treatment
since the patient had clinically demonstrated
persistent bone infection. The delayed bone
images showed an interval increase in the activity
in the photon deficient region previously seen in
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the symphysis and bilaterally in the mandibular
bodies. Since no focal accumulations of
leukocyles were present on thg7 'In leukocyte
scan, additjional imaging with "Ga citrate was
performed.  The pallium  images revealed
significantly increased activity in the symphysis
and the inferior portion of the right mandible
which was proved to be osteomyelitis on bone
biopsy.

The false negdtlvc "In leucocyte scan may in
part result from the tagging process, producing a
radiation induced reduction in the longevity of
labeled lymphocytes which participate in the
choronic inflammatory process. Both
polymerphonuclear icukocytes (PMN's) and
lymphocytes are labeled by 'In oxime. However,
Thakur has noted that lymphocytes and other
mononuclear cells are more suseptible 10
radiation damage than PMN’s and feels that “'Ga
citrate is probably more sensitive than labeled
leukocytes in chronic bone infections (10-12).
This supports similar findings of McDougall and
coworkcrs indicating that the presence of normal

"In labeled leukocyte scan does not exclude
chronic osteomyelitis (13).

CONCLUSION

This case rcadily demonstrates that acute
osteomyelitis cannot be exculded in photopenic
areas in composite mandibular allografts on
Technetium-99m bone scintigraphy. Fur{her
evaluation with 'In labeled leukocytes and “Ga
citrate imaging may be necessary to identify the
presence of acute and chronic ostcomyelitis,
respectively. In formulating the clinical decisions
in the management of delCnIS with failed
mandibular graft the 'In leucocyte uptake
confirms the diagnosis of acute osteomyelitis.

67 . . - .
The “Ga citrate imaging should be given
consideration on patients with suspected chronic
osteomyelitis prior to surgical intervention.
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