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Hypoglossal paresis as the only complication of malignant otitis externa

S. T. Exarchos', V. A. Lachanas', S. Tsiouvaka', E. Kapsalaki* and J. G. Bizakis'

'Department of Otorhinolaryngology, *Department of Radiology, University Hospital of Larissa, Greece

Key-words. Malignant external otitis; hypoglossal paresis

Abstract. Hypoglossal paresis as the only complication of malignant otitis externa. Background: Ipsilateral hypoglossal
nerve (XII) paresis has never been reported as the first and only complication of malignant otitis external (MOE).

Case report: A 73-year-old diabetic male with persistent left temporomandibular joint ache and ear fullness was admitted
with the diagnosis of MOE. He received intravenous ciprofloxacin for 14 days and then continued with oral administration
(per 0s). After two months, he returned with otalgia, swallowing difficulty, and ipsilateral XII paresis. He was re-admitted,
received intravenous ciprofloxacin for 6 weeks, and continued with per os ciprofloxacin for 6 months. A Ga“-scan
6 months after the first admission revealed no active infection. Two years after his last admission, the patient still has XII
paresis. There is no other cranial nerve involvement and inflammatory markers continue to be normal.

Conclusion: Doctors should consider MOE in the differential diagnosis when there is XII paresis, especially in diabetic

and immunocompromised patients.

Introduction

Malignant otitis externa (MOE) is a very aggressive
form of otitis externa described by Meltzer in 1959
It is thought to be a complication of otitis externa in
elderly diabetic or immunocompromised patients,
and is caused by Pseudomonas aeruginosa in
almost 90% of cases. It is potentially life-threatening
and requires aggressive and prolonged antibiotic
treatment. Before the use of antibiotics, the prog-
nosis was very poor and mortality rates exceeded
50%. External ear canal granulomatous tissue or a
polyp at the bony-cartilaginous junction of the
meatus is its basic clinical manifestation."?

Infection may spread to the infratemporal
fossa and skull base through Santorini’s fissures.
As the infection spreads through the skull base,
bone erosion occurs with formation of soft tissue
granulomas and abscesses. The resulting nerve
weaknesses, initially thought to be reversible, occur
due to pressure effects of the inflammatory tissue
surrounding the nerves as they exit the corresponding
foramens. The most commonly affected nerve is
the facial nerve followed by the glossopharyngeal,
vagal, accessory nerves at the jugular foramen, and
the hypoglossal nerve through its own canal.*

We report a case of MOE with ipsilateral
hypoglossal nerve paresis as the first and only sign
of a skull base complication. To the best of our
knowledge, hypoglossal nerve paresis has never

been reported as the only MOE complication in
English literature (based on a PubMed search).

Case report

A 73-year-old male diabetic patient, with a history
of mild renal failure, presented to our outpatient
clinic complaining of persistent left temporo-
mandibular joint ache and ear fullness during the
last month. Clinical examination (including cranial
nerve examination) revealed only an external ear
canal polypoid mass. Laboratory examinations
revealed increased C-reactive protein (CRP)
and erythrocyte sedimentation rate (ESR). High
resolution-computed tomography (HR-CT) did not
show any skull base osteolysis. The cranial nerve
(CN) XII couldn’t be clearly identified in the
CT images; nevertheless, the bony destruction and
soft tissue mass were located medially, possibly
compressing the hypoglossal nerve (Figure 1). A
biopsy was taken and was negative for malignancy.
Technetium-99 (Tc*) scanning showed temporal
bone infection, and the diagnosis of MOE was
made. The patient was admitted and treated with
intravenous ciprofloxacin for 14 days until he
no longer had an earache; then, he continued with
oral administration (per os) of ciprofloxacin. The
CRP and ESR decreased significantly before his
discharge.
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Figure 1
Axial CT images at the level of the hypoglossal canal (*). Bone
destruction is identified at the sphenoid component of the
clivus (arrow). No bony destruction is identified at the
ipsilateral jugular foramen.

After two months, the patient returned with otalgia
and swallowing difficulty. Clinical examination
revealed ipsilateral hypoglossal nerve paresis. A
new HR-CT showed large skull base osteolysis
especially in the jugular foramen, clivus, and
hypoglossal canal. He was admitted and treated
again with intravenous ciprofloxacin for 6 weeks,
and then continued with per os ciprofloxacin for
6 months. The CRP and ESR returned to normal. A
gallium citrate-67 (Ga*) scan, performed 6 months
after the Tc” scan, revealed no signs of active
infection. Two years after the last admission, he is
still suffering from hypoglossal nerve paresis
without any other cranial nerve involvement, while
inflammatory markers continue to be normal.

Discussion

MOE has a very variable presentation. As a result,
patients may present to physicians of several
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specialties. An internist is frequently the first
physician to see the patient who presents with a
persistent headache. When the ENT doctor becomes
involved, the disease may be in an advanced stage
with complications already present. Patients with
MOE typically present with severe otalgia
accompanied by otorrhea that is unresponsive to
topical agents. Pain tends to be more severe than
simple external otitis or chronic otitis media,
extending to the temporomandibular joint, and
is aggravated by chewing, which is a clinical
indication of MOE in a patient with otalgia. The
typical otoscopic finding is granulation tissue in the
floor of the ear canal at the bony-cartilaginous
junction; while, the tympanic membrane is almost
always intact. Disease progression is associated
with skull base and temporomandibular joint
osteomyelitis. Cranial nerve palsies indicate
advancing infection and multiple palsies may occur.
Facial nerve paralysis occurs most commonly,
followed in order by paresis of the glossopharyngeal,
vagal, spinal accessory nerves at the jugular
foramen, and hypoglossal nerve as it exits the
hypoglossal canal.! In our patient, hypoglossal
nerve paresis was the first and only MOE skull base
complication, which to our knowledge has never
been reported before. Other central nervous system
complications, including meningitis, brain abscess,
and dural sinus thrombophlebitis, occur rarely but
are fatal.’

There is no single pathognomonic criterion
defining MOE. The diagnosis is generally made
from a range of clinical, laboratory, and radio-
graphical findings.! Inflammatory markers are
extremely useful and should not be overlooked.
CRP is an acute phase protein produced in response
to an inflammatory process; whereas, the ESR
tests for multiple acute phase proteins in the blood
and is more sensitive to chronic inflammation.
Both markers are nonspecific and are elevated
in inflammation, infection, and/or carcinoma.
Although there are conflicting reports about which
markers are more sensitive and/or specific to
chronic inflammation, the analysis of both markers
is readily available and easily repeatable over time
and can indicate the response to treatment and
relapse after treatment has stopped. Normal ESR
levels are often increased in the elderly population,
but the trend can be monitored by serial repetition,
which is useful to evaluate the response to treat-
ment. Monitoring inflammatory markers after the
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resolution of MOE in elderly or at-risk patients may
detect an ongoing occult disease process."’

Certain imaging modalities have been proven
valuable in the diagnosis and follow-up of MOE.
This includes HR-CT, MRI, bone scan with Tc”,
and single photon emission computed tomography
(SPECT) with Ga”. HR-CT defines the location
and extent of the disease process. Structural imaging
seeks to define bone cortex destruction and soft
tissues extension inferior to the EAC and skull
base. Small cortical erosions are better seen with
CT. This modality is useful in the initial diagnosis;
however, it has little or no role in monitoring
disease resolution since remineralization is required
before bony changes can return to normal. However,
mineralization may never occur.®

Anatomically, the hypoglossal nerve exits the
lateral cerebellomedullary cistern and passes through
the hypoglossal canal. After exiting the skull, it
runs medially to the glossopharyngeal, vagus, and
accessory nerves. There are reports of variations in
the nature and extent of hypoglossal canal divisions,
which have been classified into five types (1 to 5)
from no traces of canal division to complete osseous
hypoglossal bridging, extending along the whole
canal’” We analyzed the HR-CT to determine if
there is any anatomic variation of the skull base
and, mainly, of the hypoglossal canal to justify the
hypoglossal nerve paresis without the participation
of other more commonly found cranial nerves.
There was no evidence in the HR-CT to support
this theory. The CN XII (hypoglossal nerve)
couldn’t be clearly identified in the CT images;
however, the bony destruction and soft tissue mass
were located medially, possibly compressing the
nerve (Figure 1).

An MRI scan can define soft tissue involvement,
including meninges and the parotid area, but is
not used to detect bony changes. MRI is useful
and complementary to CT in cases of central skull
base involvement and multiple cranial palsies.
Furthermore, the hypoglossal nerve and the other
cranial nerves can be more clearly identified in
MRI than CT images.* We were unable to perform
an MRI scan in our patient because he had a cardiac
pacemaker implant.

A technetium bone scan is a relatively rapid,
inexpensive, and easy-to-perform scan with high
sensitivity and good specificity for confirming or
excluding a bone infection. The planar scan has
relatively poor anatomical localization but SPECT
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imaging accurately localizes the infection site.
SPECT can identify early bone involvement in
the absence of structural destruction, when the CT
is negative. A positive bone scan is indicative
of osteomyelitis. However, increased uptake on
a bone scan may occasionally persist after the
resolution of infection since bone repair may
continue long after the infection has cleared.’®

Gallium citrate is absorbed by macrophages and
reticular endothelial cells. Although a sensitive
indicator of infection, it is essentially a nonspecific
technique. In the presence of infection, there is
increased gallium uptake, which may occur in soft
tissue or bone. Uptake quickly returns to normal
after the infection has cleared. Therefore, a gallium
scan with SPECT is highly sensitive and more
accurate than a bone scan in monitoring the
treatment progress. The main drawback of the
gallium scan is that it is relatively expensive and
time-consuming. A positive gallium scan in the
presence of a negative bone scan may indicate a
soft tissue infection only."* In our case, the gallium
scan became negative 6 months after the first
indication of paresis; therefore, it was valuable in
making our decision to end antibiotic therapy. In
general, anatomic imaging modalities such as CT
or MRI are more useful than nuclear medicine
studies in the assessment of MOE.

Systemic antipseudomonal antibiotics are cur-
rently the primary therapy for MOE. Before the
1960s, surgical debridement was the main treatment
option. The introduction of parenteral semisynthetic
penicillins reduced mortality from over 50% to
20% in the 1960s.° However, prolonged com-
bination parenteral therapy with aminoglycosides
and antipseudomonal [-lactam antibiotics was
associated with long-term hospitalization and renal
and/or vestibular toxicity. After the introduction of
ciprofloxacin for Pseudomonas MOE, patients
diagnosed with early disease stages could be treated
on an outpatient basis.*®* The advantages of
quinolones include its low toxicity profile and
excellent bone penetration; while, ciprofloxacin
dosing does not require adjustment in elderly
patients with renal dysfunction. The cure rate has
increased to 90%, with few adverse effects reported.
Ciprofloxacin (750 mg orally BID) seems to be the
antibiotic of choice, based on clinical experience
and comparative in-vitro susceptibility studies.'
Despite the rapid relief of pain and otorrhea, pro-
longed treatment for 6-8 weeks is still recommended.
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Unfortunately, there have been increasing reports
of ciprofloxacin-resistant Pseudomonas MOE in
recent years due to the unnecessary use of
quinolones. Ceftazidime appears to be effective in
treating these resistant cases.” Hyperbaric oxygen
has been also used as an adjuvant therapy, but its
efficiency is unclear."

Conclusion

In conclusion, we would like to emphasize that
MOE is an infection with a very variable clinical
presentation, in which cranial nerves may be
involved. Even though rare, hypoglossal nerve
paresis may be the first and only skull base
complication of MOE. We would like to emphasize
to ENTs and other specialists that MOE should be
considered in the differential diagnosis when there
is hypoglossal nerve paresis, especially in diabetic
and immunocompromised patients.
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