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To  t h e  E d i t o r :  S e m i c i r c u l a r  c a n a l   ( S C C ) 
malformation (dystrophy, coloboma, or enlargement) is a 
kind of inner ear anomaly. It is usually found in congenital 
syndromes along with the malformation(s) of other 
structure(s) of any of the parts of the ear including the inner 
ear. Isolated one SCC malformation is extremely rare and 
might thereby be easily missed. The present study reports a 
case of the left lateral SCC (LSCC) aplasia.

A 50‑year‑old woman presented with tinnitus and vertigo 
for one  year, which was relieved by rest. The patient 
had no history of hearing loss. The vertigo was rotatory, 
episodic, and positional in nature. She had no relevant 
personal or family history, and no history of head 
trauma or use of ototoxic medication. The external 
auditory canals and tympanic membranes were normal 
on examination. Pure‑tone audiometry was found to be 
normal  [Figure  1a]. Tympanometry revealed a Type A 
curve. Videonystagmography was normal and revealed no 
spontaneous nystagmus. The Dix-Hallpike test and roll test 
were negative as was head‑shaking test. Vestibular evoked 
myogenic potential testing was normal [Figure 1b]. Caloric 
tests revealed bilateral SCC paresis, which was more on 
the left side, and persisted for 1 s on the left and 6 s on the 
right after stimulation with cold water. However, there was 
no response after stimulating with hot water [Figure 1c].

Magnetic resonance imaging (MRI) of the inner ear with 
three‑dimensional (3D) reconstruction revealed a defect in 
the LSCC, which was characterized by complete coloboma 
and interruption of the LSCC in proximity to the posterior 
SCC. However, no other abnormalities were found in other 
SCCs, vestibule, cochlea, round window, or oval window. 
The internal auditory canal and cerebellopontine angle were 
normal [Figure 1d–1f].

Rest and relaxation, symptomatic treatment with vestibular 
sedatives, and medications to improve blood circulation, 
nourish nerves, and improve the general well‑being were 

added. One-year follow‑up revealed that the vertigo had 
almost fully resolved, and tinnitus only occurred due to 
fatigue or exertion.

The development of the inner ear begins in the 4th week 
of intrauterine life. The superior SCC is the first to form 
at approximately 6  weeks of gestation, followed by the 
posterior and lateral canals. It is the malformation of the 
LSCC, which is the last one to develop, that occurs most 
frequently, and this may be explained by such a sequential 
development model of inner ear embryogenesis.[1] However, 
isolated LSCC malformation with a normal vestibular 
apparatus and cochlea might present challenges to the 
sequential development theory of the inner ear.

SCC malformations are mostly reported in congenital 
syndromes with multiple deformities such as coloboma, 
heart defects, atresia choanae, growth retardation, genital 
abnormalities, and ear abnormalities syndrome.[2] Until 
the first case was reported by Michel et al. in 2016,[3]  the 
complete breach of just one SCC without congenital 
syndromes remained completely unknown. Hence, SCC 
malformations are often overlooked and sidelined in cases 
with such conditions and do not deserve any special mention 
in literature, especially if the patient is asymptomatic.

The present patient had tinnitus and vertigo but had no hearing 
loss. Tinnitus and vertigo/dizziness are common complaints 
encountered by otologists. Although the dizziness experienced 
by the patient could be explained by SCC dysfunction, it would 
be impossible to determine whether this dysfunction was due 
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to the SCC malformation or any other lesion since no case that 
connected dizziness and SCC malformation has been reported 
to date. The caloric test performed for the patient in the present 
study demonstrated a weak response for both SCCs although 
the malformation was unilateral. The absence of hearing 
loss could be explained by a present research result which 
indicates that the severity or type of SCC malformation was 
not correlated with the severity of hearing loss.[4] In addition, 
the isolated malformation of SCCs might not affect the process 
of sound conduction. Thus, we suspected that isolated SCC 
malformation might not produce hearing loss. As a result, no 
conclusive evidence could confirm the relationship between 
the imaging findings and symptoms of the patient. Given 
the fact that the patient led a healthy lifestyle for nearly five 
decades, it might be concluded that the rolling movements of 
amniotic fluid during the fetal period might have led to the 
acclimatization of rotation and contralateral compensation 
would develop early, and the presently acquired episode of 
vertigo might be due to other reasons. Treatment was thereby 
directed toward the control of the tinnitus and dizziness. The 
objective of the present case report was to draw attention to 
the existence of an isolated SCC malformation and its timely 
detection and further management.

High‑resolution computed tomography  (HRCT) and MRI 
allow the accurate detection of inner ear malformations and are 

complementary to each other. However, CT is better for imaging 
bony anatomy, while MRI provides valuable information 
on the membranous labyrinth, internal acoustic canal, and 
vestibulo‑cochlear nerve. MRI poses no radiation hazard unlike 
CT. Furthermore, vestibular pathologies diagnosed by both 
HRCT and MRI are almost similar.[5] The imaging method 
might be useful, especially when inner ear malformation is 
strongly suspected. If the primary complaint of the patient was 
hearing loss, a CT scan would have been suggested to examine 
the disease of the middle ear or bony labyrinth.

In large‑scale studies with patients that present with 
tinnitus, hearing loss, or dizziness, the use of MRI with 3D 
reconstruction, including the internal auditory canal, might 
be a good idea, to allow for the detection of more such cases 
and possibly validate these findings.

In summary, the present literature does not satisfactorily 
describe the relationship between symptom(s), imaging 
findings, and the pathogenesis of SCC lesions. Hence, 
empirical and supportive therapy is usually given. However, 
imaging is crucial for diagnosis and must be combined 
with the clinical history of the patient, especially the 
patient’s family history and mother’s obstetric history. In 
addition, genetic analysis is also necessary. These would 
help to determine the treatment and might shed new light 
on the evolution of this rare and interesting entity, not only 

Figure 1:  MRI and several functional investigations of isolated malformation of LSCC. (a) Pure‑tone threshold audiometry: normal hearing of 
both ears. (b) VEMP was normal in the bilateral ear. (c) Caloric tests reveal a mild bilateral SCC hyporeflexia: (A) right ear with cold air; (B) right 
ear with hot air; (C) left ear with hot air; (D) left ear with cold air. (d) MRI with 3D reconstruction: the red arrow shows the interruptive deformity 
of the left LSCC. (e and f) MRI, axial section, T2HR sequence: the red arrows show the bilateral normal cochlea and the blue arrow shows the 
left defective LSCC. L: Left; R: Right; VEMP: Vestibular evoked myogenic potential; MRI: Magnetic resonance imaging; LSCC: Left semicircular 
canal; 3D: Three dimensional.
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from the clinical standpoint, but also for the purpose of 
pathophysiology research.
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