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Extramedullary relapse of acute myeloid leukemia
mimicking a necrotizing external otitis: could
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mononuclear leukocyte scintigraphy be the best

diagnostic method?*

Recidiva extramedular de leucemia mieloide aguda mimetizando otite
externa necrotizante: a cintigrafia com leucécitos mononucleares pode ser

o melhor método diagnéstico?
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Introduction

Necrotizing external otitis (NEO) is an invasive infec-
tious disease involving the cartilaginous and/or bony
external auditory canal (EAC) that particularly affects
immunocompromised patients.” Patients usually present
with unrelenting otalgia that is disproportionate to the clin-
ical signs and purulent otorrhea. The diagnosis of NEO is
based on a combination of clinical, laboratory, and imag-
ing findings.? Current tools used to diagnose NEO include
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computed tomography (CT), magnetic resonance imaging
(MRI), and scintigraphy. The combination of radiological and
radionuclide exams is crucial in both, the initial diagnosis
and the follow-up of treatment response.

Case report

A 19-year-old man diagnosed with acute myeloid leukemia
(AML) in remission presented with severe otalgia, aural full-
ness, right facial palsy (scoring V on the House-Brackmann
scale). Otoscopic findings included, edema of the posterior
wall of the external ear canal and otorrhea. Diagnosis of
NEO was considered, and the patient was treated empirically
with imipenem for 12 days. The patient had a poor response
to imipenem, leading the medical team to replace it for
cefepime. Even after the change of the treatment regimen
the patient’s symptoms did not show any improvement.
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Figure 1

High-resolution coronal computed tomography images of the mastoids (A and B). (A) Erosion of the posterior wall of the

external auditory canal (EAC; white arrow) and thickening and enhancement of the soft tissue in the region of the EAC (red arrow).
(B) Erosion of the mastoid cortex (black arrow) and destruction of the bony septae. Magnetic resonance imaging of the mastoids
(C and D). (C) Axial, T1-weighted image demonstrating infiltration of the soft tissues around the EAC, subcutaneous tissue, and
parotid gland. (D) Axial, T2-Flair image showing the tympanic and mastoid cavity, with tissue contrast uptake spreading anteroin-

feriorly.

Complementary exams revealed high reactive C-protein
levels and opacification of mastoid cells and middle ear in CT
images, which was associated with erosion of the posterior
wall of the EAC (Fig. 1A and B) T2-weighted MRI revealed
gadolinium enhancement inside the tympanic cavity and
around the carotid canal, extending to the ear pavilion
and adjacent soft tissues (Fig. 1C and D). The findings of
99mTc-MDP bone scintigraphy were consistent with an inflam-
matory/infectious process occurring in the temporal bone.
However, ™ Tc-mononuclear leukocyte cintigraphy did not
show any evidence of an inflammatory process.

Given these results and the fact that symptoms were
present after 6 weeks of antibiotic therapy, the medical
team considered the hypothesis that the patient had a
neoplastic disease (Fig. 2). Consequently, the patient under-
went a tympanomastoidectomy. Myeloid sarcoma (MS), a
type of extramedullary recurrence of AML, was confirmed

by histopathological study. There were no signs of disease
in the bone marrow. We initiated a chemotherapy proto-
col and observed rapid improvement in terms of pain and
by otoscopy. The facial palsy regressed to scoring Il on
the House-Brackmann scale after the treatment. Heterol-
ogous transplantation was recommended, and the patient
completely recovered.

Discussion

MS is a rare condition characterized by the occurrence of
one or more tumors composed of immature myeloid cells in
an extramedullary site. This disease rarely affects the tem-
poral bone, and it is most commonly found in bones, soft
tissue, skin, and the central nervous system.? Symptoms of
MS of the temporal bone include hearing loss, vertigo, facial
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Figure 2

9mTc-mononuclear leukocyte scintigraphy (A-C). Planar scintigraphs from one, three, and 24h after labeled mono-

nuclear leukocyte administration indicate no uptake along the mastoid topography over time.

palsy, tinnitus, ear fullness, ear pain, and retrauricular and
external auditory canal swelling that can mimic otomastoidi-
tis or NEO. Imaging findings in the early stages of NEO are
frequently subtle, and even in advanced cases, the imaging
findings may not be recognized as NEO unless the diagnosis
is already under consideration.

Nuclear imaging plays a major role in the diagnosis and
follow-up of patients who have NEO. In fact, bone scans
using *™Tc-MDP provide better information about inflamma-
tion because they highlight areas with osteoblastic activity.
A bone scan can show positive results before apparent radio-
logical changes occur and may be useful in early detection
of the disease. However, *™Tc-MDP is not specific for infec-
tion, as it can also be positive in malignant disease and does
not detect soft tissue spread without bone involvement.*
Bone scans also remain positive after the disease is resolved
and are not useful for monitoring response to treatment.
Gallium-67 scintigraphy has been shown to be 70% sensitive
and 93% specific to diagnose osteomyelitis; thus, it is the
investigative technique of choice for monitoring response
to treatment. CT is highly effective at defining the extent
of bony destruction in the ear canal wall or the base of skull
by delineating normal fat planes and bone cortices, and the
importance of CT for diagnosing NEO is well-established. MRI
is considered more sensitive than CT for delineating soft tis-
sue planes. Most skull base abnormalities exhibit a low signal
on T1-weighted images and a high signal on T2-weighted
images.®

9mTc-mononuclear leukocyte scintigraphy is used to diag-
nosis infection, osteomyelitis, graft rejection, and fever of
unknown origin. It is still considered the gold standard for
chronic posttraumatic or postoperative osteomyelitis.®’” To
the best of the authors’ knowledge, this is the first time

that a patient with suspected NEO has undergone *™Tc-
mononuclear leukocyte scintigraphy. In this case, the bone
scintigraphy was positive, CT demonstrated erosion of the
bone in the ear canal wall, and MRI was compatible with
an inflammatory response. The only finding that did not
corroborate an inflammatory/infectious etiology was the
9mTc-mononuclear leukocyte scintigraphy, which was more
compatible with a neoplastic etiology.

Conclusion

NEO has a variety of clinical presentations and, conse-
quently, a broad range of radiological appearances. In
the case reported here, the clinical findings and most
of the radiological examinations led this group to diag-
nose the patient with NEO and to initiate treatment.
The *™Tc-mononuclear leukocyte scintigraphy was the only
radiological examination that more closely aligned with the
eventual histopathological findings. Additional studies are
underway to determine if leukocyte scintigraphy could be a
better option for diagnosing NEO than other methods more
commonly applied in clinical practice.
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