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Glanzmann thrombasthenia is a rare congenital bleeding disorder. Recent
advances in magnetic resonance imaging (MRI) have made it possible to detect
micro-lesions in the inner ear, such as intralabyrinthine hemorrhage, a rare
disorder that causes sudden hearing loss or vertigo. We present a case of 62-
year-old female with Glanzmann thrombasthenia. Over a 10-year period, the
patient had experienced seven episodes of left-sided sudden hearing loss (SHL).
Although each episode was treated with steroids, her left-ear hearing level
gradually worsened. Head T1-weighted MRI performed 27 days after onset of
the sixth SHL episode showed hyperintense lesions throughout the left inner ear.
The patient was diagnosed with intralabyrinthine hemorrhage. When a patient
with hematologic disease or who is on anticoagulant therapy presents with SHL
or vertigo, T1-weighted MRI should be performed within 1 month of symptom
onset to confirm intralabyrinthine hemorrhage.
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1 Introduction

Glanzmann thrombasthenia is a rare bleeding disorder caused by inherited deficiencies
in platelet glycoprotein (Grainger et al., 2018). Its most common clinical presentation is
chronic ease of bruising, epistaxis, and gum bleeding (Nurden et al., 2021). Intracranial
hemorrhage is present in 1%—2% of cases (Botero et al., 2020). In this report, we present a
unique patient with thrombasthenia.

2 Case presentation

A 62-year-old female presented with a sensation of fullness in her left ear. The patient
was diagnosed with Glanzmann thrombasthenia after experiencing several incidences
of otorrhagia at the age of 1 year. Platelet aggregation tests showed aggregation with
ristocetin but not with adenosine disphosphoric acid (ADP), collagen, or epinephrine.
Flow cytometry showed no expression of CD41 (glycoprotein IIb) and normal expression
of CD61 (glycoprotein IIla) and CD42b (glycoprotein Iba) on the platelet surface.
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The patient’s identical twin sister also has thrombasthenia. The
patient had visited a gastroenterologist regularly for hepatitis C.
Pure tone audiometry (PTA) of the patient revealed left-sided
sudden sensorineural hearing loss (SSNHL). The patient received
a 12-day treatment consisting of tapered oral administration of
prednisolone (15 mg/day). On day 27, the patient underwent head
magnetic resonance imaging (MRI). T1-weighted (T1-W) and T2-
fluid attenuated inversion recovery (T2-FLAIR) images revealed a
slight hyperintense lesion in the middle turn of the left cochlea.
T2-weighted (T2-W) MRI images showed no significant findings
bilaterally in the inner ears.

Over a 10-year period, the patient experienced recurrences of
left SSNHL six times. Although each episode was treated with
steroids, her left-ear PTA gradually worsened, eventually resulting
in profound hearing loss on the left side (Figure 1; Table 1).
Serological exam for autoimmune disorder was not performed
because there were no symptoms of suspected autoimmune
disorder such as joint symptoms or skin manifestations.

During the sixth SSNHL episode, her left hearing thresholds
were greatly elevated. MRI performed 27 days after onset of
the sixth episode showed hyperintense lesions throughout the
left inner ear, including the cochlea, vestibule, and semicircular
canal (Figure 2A). Three-dimensional T1-fast field echo (3D-T1-
FFE) sequence imaging was used for this assessment. Magnetic
resonance cisternography (heavy T2-W imaging) (Mamata

et al., 1998) obtained with three-dimensional constructive
interference in the steady state (3D-CISS) showed signal
degradation throughout the affected inner ear (i.e., left ear)
compared to the unaffected inner ear (Figure 2B). The patient was
diagnosed with intralabyrinthine hemorrhage. In this patient, we

believe that Glanzmann thrombasthenia may have caused repeated
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SSNHL due to repeated intralabyrinthine hemorrhage. All scans
were performed at 1.5 Tesla MRI.

At the age of 72 years, the patient underwent a simultaneous
comprehensive vestibular assessment (SCVA) to evaluate the
function of the whole inner ear. The caloric test and video head
impulse test (VHIT) showed left-sided canal paresis. Cervical
vestibular evoked myogenic potentials (cVEMPs) and ocular
vestibular evoked myogenic potentials (0VEMPs) on the left-side
were undetectable. Although the patient did not report vertigo
or dizziness, SCVA confirmed the presence of left vestibular
dysfunction, suggesting that vestibular compensation was present.

3 Discussion

Recent advances in MRI have made it possible to detect micro-
lesions in the inner ear, such as intralabyrinthine hemorrhage.
Although the 2019 Clinical Practice Guideline: Sudden Hearing
Loss (Update) recommends head MRI or auditory brainstem
responses (ABR) for evaluating retrocochlear pathology (e.g.,
vestibular schwannoma) in patients with SSNHL (Chandrasekhar
et al,, 2019), the guideline did not specify the time frame within
which MRI or ABR should be performed. On T1-W and T2-
FLAIR MRI images, intralabyrinthine hemorrhages appear as
areas of high signal intensity; however, on T2-W MRI images,
the signal intensity of intralabyrinthine hemorrhages can vary
(Cervantes and Barrs, 2015). T1-W imaging is essential to
identify intralabyrinthine hemorrhage (Cervantes and Barrs, 2015).
Lammers et al. (2019) recommended performing T1-W MRI
and 3D-FLAIR MRI at 3-14 days after symptom onset to detect
intralabyrinthine hemorrhage. However, as with the present case,
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FIGURE 1

maximum sound pressure of the audiometer in the affected left ear.
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Pure tone audiometry for 62-year-old patient with Glanzmann thrombasthenia. Hearing levels of the unaffected right ear (left panel) and the
affected left ear (right panel) for the patient’s seven episodes of sudden sensorineural hearing loss (SSNHL) recurring over a 10-year period. While
hearing levels of the healthy right ear slightly worsened with age, hearing levels of the affected left ear worsened at all tested frequencies over time
and the patient experienced profound SSNHL. dBHL, decibel hearing level; fuchsia-colored arrow (right panel) indicates no response at the

Affected (left) ear
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TABLE 1 Clinical and audiological characteristics of each SSNHL episode in patient with Glanzmann thrombasthenia.

SSNHL Age Symptoms Pretreatment Posttreatment MRI of affected ear
episode (year)

Ear Hearing Tinnitus Vertigo PTA? (dB) PTA? (dB) T1-weighted T2-weighted T2-FLAIR
fullness  loss

Healthy Affected Healthy Affected Signal Subsite Signal Subsite Signal Subsite

ear ear ear ear

Ist 62 Yes No No No 13 25 17 20 Slightly Co Normal - Slightly Co 27
high high

2nd 63 Yes No No No 15 21 18 22 - - - - - - -

3rd 63 Yes Yes Yes Yes 15 40 15 28 - - - - High Co, Ve, 13

Sc

4th 64 No Yes No No 16 35 17 33 - - - - - - -

5th 67 Yes Yes Yes No 22 41 24 44 Slightly Co Normal® - - - 61
high®

6th 70 Yes Yes Yes No 29 71 21 66 High® Co, Ve, Degraded®|  Co, Ve, - - 27

Sc Sc

7th 71 No Yes Yes No 29 91 24 95 Slightly Co Normal® - - - 455

high®

Co, cochlea; dB, decibel; MRI, magnetic resonance imaging; PTA, pure tone audiometry; Sc, semicircular canal; SSNHL, sudden sensorineural hearing loss; T2-FLAIR, T2 fluid attenuated inversion recovery; Ve, vestibule.
2PTA values represent the arithmetic mean of hearing levels measured at 250, 500, 1,000, 2,000, and 4,000 Hz.

le-weighted MRI indicates three-dimensional T1-fast field echo (3D-T1-FFE) sequence.

€T2-weighted MRI indicates three-dimensional constructive interference in the steady state (3D-CISS) sequence.
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FIGURE 2

in the steady state.

Axial magnetic resonance images acquired during the sixth SSNHL episode in the patient with Glanzmann thrombasthenia. (A) 3D T1-FFE images
show increased signal intensity throughout the left labyrinth, including the cochlea (long arrow), vestibule (short arrow), and semicircular canals
(arrowhead). (B) 3D-CISS images show slight signal degradation throughout the left labyrinth, including the cochlea (long arrow), vestibule (short
arrow), and semicircular canals (arrowhead). 3D-T1-FFE, three-dimensional T1-fast field echo. 3D-CISS, three-dimensional constructive interference

MRI may be able to detect intralabyrinthine hemorrhage within
1 month of symptom onset. The period of time after onset at
which intralabyrinthine hemorrhage is detectable on MRI may vary
depending on the severity of the hemorrhage.

Intralabyrinthine hemorrhage is reported to be associated
with sickle cell disease, chronic myelomonocytic leukemia, Von
Hippel-Lindau syndrome, viral labyrinthitis, tumor, cholesterol
granuloma, lupus erythematosus, trauma, coagulopathy (e.g.,
use of anticoagulant medications), among other diseases and
conditions (Naganawa et al., 2009; Cervantes and Barrs, 2015).
Schlegelberger et al. (1986) reported a case of hearing loss
and triphalangia of the thumbs in a 22-year-old woman with
Glanzmann thrombasthenia, but no information on the onset
and the characteristics of the hearing loss was described (Corazzi
et al., 2023). We are unaware of any reports of intralabyrinthine
hemorrhage in patients with Glanzmann thrombasthenia. Even
when the onset of hearing loss is not obvious, Glanzmann
thrombasthenia might be included in the differential diagnosis of
hearing loss.

To the best of our knowledge, there have been no reports
of intralabyrinthine hemorrhage with repeated ipsilateral SSNHL
occurring over a 10-year period. A cautionary note is that the
definition of SSNHL in this case differs from the 2019 Clinical
Practice Guideline (Chandrasekhar et al, 2019). SSNHL was
defined as an audiogram at the onset of each episode having one
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of the following two patterns: (1) if the hearing loss was first or
the previous hearing loss was cured, the interaural difference was
>15 dB at one or more frequencies. (2) If the previous hearing loss
was not cured, the hearing thresholds of one or more frequencies
on the affected side increased by 15 dB or more compared to
the previous stable hearing thresholds on the affected side. In
our patient, hemorrhage may have caused the microstructure of
the inner ear to become increasingly fragile, resulting in repeated
episodes intralabyrinthine hemorrhage.

4 Conclusion

When a patient with hematologic disease or who is on
anticoagulant therapy presents with SSNHL, T1-W MRI and 3D-
FLAIR MRI should be performed within 1 month of symptom
onset to confirm intralabyrinthine hemorrhage. Examination for
retrocochlear pathology should also be considered.
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