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ARTICLE INFO ABSTRACT

Article history: Temporal bone fracture is a relatively rare but significant complication of traumatic head
Received 9 September 2021 injury. We present a rare and unique case of traumatic temporal bone fracture with middle
Revised 14 January 2022 ear effusion, in a 76-year-old woman, following a fall. Physical examination on presenta-
Accepted 15 January 2022 tion was remarkable for a superficial scalp hematoma in the occipital region, without any

focal neurological deficits. An initial non-contrast head CT revealed a large posterior scalp
hematoma and subtle changes suggestive of artifact vs. hemorrhage within the right tem-

Keywords: poral lobe. Over two days, she developed a worsening headache, with new hearing impair-
Temporal bone ment and reduced right sided bone-conduction on auditory testing. A repeat head CT con-
Bone fracture firmed a right hemorrhagic temporal lobe contusion as well as a right mastoid and middle
Middle ear effusion ear effusion. A dedicated temporal bone CT scan was performed, which revealed an acute
Traumatic intracerebral hemorrhage longitudinal fracture through the right mastoid bone without extension into the middle ear
Diagnostic imaging cavity. She was evaluated by neurosurgery, managed symptomatically, and observed closely.
Skull fracture Her neurological status remained stable, and she was discharged with planned outpatient

follow-up with her primary care provider and the consulting neurosurgeon. This case illus-

trates sequalae of traumatic temporal bone fracture, as well as the value of clinical history
and heightened clinical concern for an occult, easily overlooked region during imaging.
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Fig. 1 - (A) Axial soft tissue window initial head CT day 1.

(B) Axial edge enhanced bone window head CT day 1.

Background

Temporal bone fracture is a relatively rare but significant com-
plication of traumatic head injury. The likelihood of injury to
the temporal bone is dependent upon the nature of trauma
and the magnitude of delivered force. Notably, a tremen-
dous amount of force is required to fracture the bone, with
most cases occurring due to high velocity trauma [1]. Com-
mon causes include motor vehicle accidents, falls, motorcycle
crashes, and assault [2]. Surrounding structures, such as the
mastoid cells, play a role in absorbing part of the kinetic en-
ergy from the temporal bone following head trauma [3]. We
present a rare and unique case of headache and hearing loss
that illustrates sequalae of traumatic temporal bone fracture,
as well as the value of clinical history and heightened clinical
concern for an occult, easily overlooked region during imag-
ing.

Case presentation

A 76-year-old woman presented to the emergency room with
a chief complaint of a lightheadedness and a feeling of “pass-
ing out.” The patient was in her usual state of health until
the morning of presentation, when she experienced the sud-
den onset of lightheadedness resulting in a syncopal episode.
She awoke from the episode having fallen on the floor, with
pain in the back of her head. She endorsed nausea and mul-
tiple episodes of non-bloody non-bilious emesis upon awak-
ening. She denied any antecedent fevers, chills, palpitations,

chest pain, diaphoresis, shortness of breath or abdominal
pain. Her medical history was significant for hypertension and
diabetes.

At the time of presentation to the emergency depart-
ment, the patient’s vital signs were within normal limits.
Physical examination was remarkable for a superficial scalp
hematoma in the occipital region, without any focal neurolog-
ical deficits. Laboratory diagnostics only revealed a mildly ele-
vated creatinine (0.88 mg/dL; reference range 0.50-0.80 mg/dL).
High sensitivity troponin-I was within normal limits and test-
ing for COVID-19 returned negative. Twelve-lead EKG revealed
normal sinus rhythm, without changes suggestive of acute
myocardial ischemia or arrythmia. A CT scan of the head with-
out contrast revealed a large posterior scalp hematoma and
subtle changes suggestive of artifact vs. hemorrhage within
the right temporal lobe (Fig. 1, green circle). She was evalu-
ated by neurosurgery and localized management with ice and
pressure in the recumbent position was recommended. An-
ticoagulant and antiplatelet medications were held and the
patient was admitted to the hospital for further management
and serial monitoring of possible intracranial hemorrhage.

On hospital day 2, the patient complained of a worsening
headache, with new hearing impairment. Otoscope examina-
tion revealed clean external ear canals bilaterally. Weber and
Rinne testing demonstrated reduced bone-conduction on the
right. A repeat CT scan of the head without contrast confirmed
a right hemorrhagic temporal lobe contusion (Fig. 2A, red cir-
cle) and also revealed a right mastoid and middle ear effu-
sion (Fig. 2B, red diamond). Given corroborating history of her
recent trauma, a dedicated temporal bone CT scan was per-
formed, which revealed an acute longitudinal fracture through
the right mastoid bone without extension into the middle ear
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Fig. 2 - (A) Axial soft tissue window head CT day 2. (B) Axial edge enhanced bone window head CT day 2.

Fig. 3 - (A) Axial enhanced bone window temporal bone CT day 2. (B) Coronal edge enhanced bone window temporal bone
CT day 2.
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cavity (Fig. 3, red arrows). The ossicular chain was notably in-
tact.

She was re-evaluated by neurosurgery, managed symp-
tomatically, and observed closely. Given the absence of
seizures, prophylactic antiepileptic therapy was not initiated.
Her neurological status remained stable, and she was dis-
charged with planned outpatient follow-up with her primary
care provider and the consulting neurosurgeon.

Discussion

We describe an interesting case of headache and hearing loss
secondary to a mastoid fracture resulting in a small tempo-
ral lobe hemorrhage and associated middle ear effusion. Our
patient presented in the setting of syncope and associated
fall, resulting in a scalp hematoma noted on presentation.
The evolution of her clinical symptoms and associated radio-
graphic findings during the hospitalization highlights the util-
ity of prompt and appropriate imaging modalities and offers
important clinical lessons for team-based patient care.

It has been reported that skull fractures are noted in ap-
proximately 4% of patients treated for head trauma, and any-
where from 14% to 22% suffer from temporal bone fractures
[4]. A tremendous amount of force is usually required to frac-
ture the temporal bone, owing to its thickness and density
[1]. Intimate associations with surrounding structures includ-
ing the inner ear, facial nerve, vestibulocochlear nerve, tym-
panic membrane, external auditory canal and large venous
structures makes it crucial for these fractures to be identified
promptly, and to evaluate for any associated complications [4].

In our patient, the images of the initial head CT were de-
graded from motion artifact and the axial slices did not reg-
ister at the same level as the diagnostic follow up cranial
and temporal bone CT (at the axial level of the malleolus
and incus “ice cream cone”) which demonstrated the frac-
ture. In retrospect the fracture line on the initial CT was not

discernable. The density of the temporal bone and petrous
ridge are also common sources of beam hardening artifact
on CT, which is important to recognize during routine CT
interpretation [5]. After hospitalization, with her new symp-
toms of hearing loss and physical examination findings of re-
duced right sided bone-conduction, additional imaging was
obtained. Given new findings of temporal lobe hemorrhage
on the repeat head CT, dedicated CT scan of the temporal
bone was obtained, allowing for timely diagnosis of tempo-
ral bone fracture. This case illustrates the importance of rec-
ognizing associated imaging findings such as the adjacent
parenchymal hematoma, and in the appropriate clinical set-
ting with the keen clinical observation of diminished hear-
ing, considering temporal bone fracture as an adjunctive mor-
bidity. This case also highlights that effective communica-
tion between consulting providers, specialists and referring
providers which provide opportunities to optimize the best
care for our patients. Effective communication between the di-
agnosing radiologist, referring provider and consulting neuro-
surgeon allowed for timely diagnosis and early management.
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