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Abstract

Imbalance is a common symptom after head trauma, which could be caused by either central, peripheral vestibular
disorders or both, brain concussion represents a common central cause of imbalance after head trauma, while
peripheral causes include labyrinthine concussion, Benign Paroxysmal Positional Vertigo, Perilymphatic fistula, Inner
ear third window disease, this imbalance is managed depending on the underlying cause, we will present a case of
imbalance after head trauma in a 54 year old patient and share our experience in managing it.

Keywords: Brain concussion; Labyrinthine concussion; Benign Paroxysmal Positional Vertigo; Perilymphatic fistula;
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1. Introduction

Dizziness is a common disorder that affects patients after head trauma, it could be related to brain concussion
(Traumatic brain injury), in which there is change in the brain function after an external force (1), labyrinthine
concussion is one of the peripheral causes of imbalance after head trauma; patients usually present with different
degrees of unilateral or bilateral hearing loss with vertigo and imbalance(2), Benign Paroxysmal Positional Vertigo is
the most common cause of dizziness after head trauma, it’s etiology is related to dislodgement of the otoconia from the
utricle to the semicircular canals after different intensities of head trauma, these patients usually present with positional
vertigo that is managed by different repositioning maneuvers (3), perilympatic fistula could occur as a result of head
trauma in which a direct communication between the middle ear and the perilymphatic spaces of the inner ear occur
usually through the oval or round windows, these patients present with different auditory and vestibular symptoms,
it's diagnosis requires middle ear exploration with connective tissue close of the fistula (4), Cochlear-Facial nerve
dehiscence is a common type of third window disease, these patients usually report a history of head trauma before the
onset of their symptoms (5).

2. Case presentation

A 54 year old male, with a previous history of ischemic heart disease, presented 2 years ago with severe imbalance after
a history of head trauma, directly after the head trauma he had loss of consciousness and was admitted to the Intensive
care unit for few days, he was diagnosed to have subarachnoid hemorrhage at that time,

He visited our dizziness clinic 3 months after the onset of his symptoms, with severe imbalance and left ear hearing loss,
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Pure Tone Audiometry showed Lt Dead ear, physical examination revealed first degree spontaneous right beating
nystagmus, and a positive head impulse test on the left side,
The VideoNystagmoGram VNG showed left uncompensated peripheral vestibulopathy, and abnormal oculomotor tests,
The VHIT (Video Head Impulse Test) revealed low gains with corrective saccades in the left lateral and left posterior

canals, the left anterior canal showed normal gains with corrective saccades, he had normal function of all canals on the
right side (Figure 1).

Figure 1 VHIT (Video Head Impulse Test), showing low gains with corrective saccades in the Left Lateral and left
anterior semicircular canals

Figure 2 Left ear Temporal bone CT scan (Stenvers view), revealing a Cochlear - Facial nerve dehiscence
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Figures 3,4 Brain MRI axial view: T1 and T2 windows showing enlarged lateral ventricles (Normal Pressure
Hydrocephalus)

Figure 5 Brain MRI: Sagittal view, T2 window, revealing hummingbird sign of the midbrain and decreased midbrain -
pons area ratio

So, he was diagnosed initially as left labyrinthine concussion and was sent to vestibular rehabilitation for 3 months with
partial improvement of his balance.

At that time, he started to complain of inner ear third mobile symptoms, like sound induced dizziness and bone
conducted hyperacusis (he feels his footsteps in his left ear),

Cervical + Ocular Vestibular Evoked Myogenic Potentials (c+o- VEMPs) were absent in the left side, but the temporal
bone CT scan showed Left Cochlear - facial nerve dehiscence (figure 2),

The brain MRI was done initially and showed arrested hydrocephalus, (figures 3, 4), but his symptoms at that time was
not contributed to this pathology by the neurologist.

So left ear round window obliteration surgery was done for the left cochlear -facial nerve dehiscence (his hyperacusis
and sound induced dizziness improved, with no improvement in his balance).
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Further assessment and examination of the patient revealed absent vertical up gaze, careful assessment of the brain
MRI in the sagittal view showed humming bird sign (figure 5), the midbrain/ pons area ratio was assessed by the
neuroradiologist and was found less than 0.5, so Progressive Supra nuclear palsy was diagnosed and was suspected by
the neurologist to be secondary to the pressure effect of the dilated third ventricle on the midbrain.

So lumbar puncture was done for him, with immediate improvement of his up gaze and balance, he was sent to the
neurosurgeon (for which a ventriculoperitoneal VP shunt was inserted) and that resulted in complete improvement of
his balance.

3. Discussion

The management of chronic imbalance relies on diagnosing and treating the underlying cause, specifically after head
trauma multiple etiologies may be suspected, and many patients may have more than one etiology, in our case the first
diagnosis was labyrinthine concussion, it was diagnosed depending on the symptoms and findings in auditory and
vestibular tests; in which he complained of total loss of hearing in his left ear after head trauma with acute vertigo and
imbalance, the vestibular tests including VNG and VHIT confirmed the left vestibulopathy, accordingly left ear
labyrinthine concussion was diagnosed, nevertheless the partial improvement of the balance after vestibular
rehabilitation raised the suspension of the presence of another etiology for imbalance, the brain MRI that was done
initially revealed normal pressure hydrocephalus, but initially was not suspected as a case of his symptoms.

The presence of third mobile window symptoms guided to more investigations and led to the diagnosis of left ear
cochlear facial nerve dehiscence that presents with vestibular symptoms including sound induced dizziness (Tullio
phenomenon), also auditory symptoms may be present like autophony, and bone conducted hyperacusis (5), and was
treated by round window obliteration surgery (5), that led to improvement in all third window symptoms except
balance.

Finally because the patient still complained of imbalance after the previous therapeutic options, further assessment of
the patient revealed Progressive Supranuclear Palsy PSP, the diagnosis was based on clinical examination and imaging
studies; brain MRI with hummingbird sign that is a sign of PSP (6), this pathology was suspected to be secondary to the
Normal pressure hydrocephalus as the midbrain may be compressed by the pressure effect of the third ventricle in this
disease, some studies on the literature support this theory (7, 8), the Normal pressure hydrocephalus could be also a
result of the head trauma (9), the complete improvement of balance and gaze after VP shunt and decrease in the CSF
pressure confirms that the midbrain pathology is secondary to the hydrocephalus.

4. Conclusion

This case guides physicians to the importance of investigating and suspecting more than one pathology as the cause of
imbalance then treating them accordingly, especially in patients with head trauma, in addition, team work; multi-
disciplinary team collaboration is required for reaching the final diagnosis in many dizzy patients.

Compliance with ethical standards

Acknowledgments

Our great appreciation to our facility “Royal Medical services” for their continuous support and assistance.

Disclosure of conflict of interest

No conflict of interest to be disclosed.
Statement of informed consent

Informed consent was obtained from all individual participants included in the study.

References

[1] Seberg HL, Andelic N, Langhammer B, Tamber AL, Bruusgaard KA, Kleffelgaard I. Effect of vestibular
rehabilitation on change in health-related quality of life in patients with dizziness and balance problems after

94



World Journal of Biology Pharmacy and Health Sciences, 2025, 23(03), 091-095

traumatic brain injury: A randomized controlled trial. ] Rehabil Med. 2021 Apr 21;53(4):jrm00181. doi:
10.2340/16501977-2823. PChoi

MS, Shin SO, Yeon JY, Choi YS, Kim ], Park SK. Clinical characteristics of labyrinthine concussion. Korean ] Audiol.
2013 Apr;17(1):13-7. doi: 10.7874/kja.2013.17.1.13. Epub 2013 Apr 16. PMID: 24653897; PMCID:
PM(C3936518.MID: 33842981; PMCID: PM(C8814830.

Andersson H, Jablonski GE, Nordahl SHG, Nordfalk K, Helseth E, Martens C, Rgysland K, Goplen FK. The Risk of
Benign Paroxysmal Positional Vertigo After Head Trauma. Laryngoscope. 2022 Feb;132(2):443-448. doi:
10.1002/lary.29851. Epub 2021 Sep 6. PMID: 34487348.

Legent F, Bordure P. Les fistules périlymphatiques post-traumatiques (Post-traumatic perilymphatic fistulas).
Bull Acad Natl Med. 1994 Jan;178(1):35-44; discussion 44-5. French. PMID: 8038993.

Wackym PA, Balaban CD, Zhang P, Siker DA, Hundal JS. Third Window Syndrome: Surgical Management of
Cochlea-Facial Nerve Dehiscence. Front Neurol. 2019 Dec 13;10:1281. doi: 10.3389/fneur.2019.01281. PMID:
31920911; PMCID: PMC6923767.

Shukla R, Sinha M, Kumar R, Singh D. '"Hummingbird' sign in progressive supranuclear palsy. Ann Indian Acad
Neurol. 2009 Apr;12(2):133. doi: 10.4103/0972-2327.53087. PMID: 20142864; PMCID: PMC2812742.

Shimada T, Sakurai A, Niiyama S, Kawamura K, Nakajima M, Okuzumi A, Hatano T, Miyajima M, Hattori N, Tsunemi
T. Idiopathic normal pressure hydrocephalus concomitant with progressive supranuclear palsy. Parkinsonism
Relat Disord. 2025 Mar;132:107273. doi: 10.1016/j.parkreldis.2025.107273. Epub 2025 Jan 10. PMID:
39826491.

Kobayashi Z, Tsuruoka S, Numasawa Y, Tomimitsu H, Shintani S. Disappearance of the Hummingbird Sign after
Shunt Surgery in a Case of Idiopathic Normal Pressure Hydrocephalus. Intern Med. 2016;55(7):815-7. doi:
10.2169/internalmedicine.55.5748. Epub 2016 Apr 1. PMID: 27041171.

Beyerl B, Black PM. Posttraumatic hydrocephalus. Neurosurgery. 1984 Aug;15(2):257-61. doi:
10.1227/00006123-198408000-00020. PMID: 6384812.

95



