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The head thrust test, an examination for chronic peripheral vestibular loss,
can be performed at the bedside or in the office setting. First described by
Halmagyi and Curthoys in 1988, the head thrust test is performed by
turning the patient�s head to either side in the angular-horizontal plane to
reveal the high-frequency properties of the peripheral vestibular system.
This test correlates well with significant excitability reduction indicated via
the electronystagmography caloric test. In this article, we illustrate the
pathophysiologic basis of the head thrust test and demonstrate its
usefulness and limitations in diagnosing the cause of dizziness.
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Complaints of dizziness, vertigo, and unsteadiness are
common in the general public and among patients re-
ferred to an otolaryngologic specialist. After the pati-
ent�s thorough medical history has been obtained, a
neurotologic examination may be very useful in diag-
nosing the type of peripheral vestibular loss: central or
peripheral, acute or chronic, and unilateral or bilateral.
The head thrust test (HTT), which is also referred to as
the "head impulse test" or the "Halmagyi test," is a
very useful examination that can be performed in the
office setting or at the bedside to diagnose a chronic
peripheral vestibular disorder, as well as to identify the
side of the hypofunctioning labyrinth. The goal of this
article is to familiarize the practitioner with the HTT
and its usefulness and limitations.  

Performing the HTT

The HTT, which is based on the the doll�s eye phe-
nomenon, is used to evaluate the vestibular- ocular ref-
lex (VOR) in the horizontal plane (see figures 1-5) To
demonstrate the VOR, the patient moves his or her he-
ad from side to side while focusing on a midline target.
This causes the eyes to move in a velocity like that of
the head movement but in the opposite direction.
When the HTT is performed, the patient is seated in
front of the examiner. The patient�s head is rotated
approximately 20º from the midline position while his
or her gaze remains fixed on the examiner�s nose. The
patient�s head is then turned swiftly to the midline
while the examiner carefully evaluates the position of
the patient�s pupils. The eyes of a healthy patient mo-
ve accurately in the direction opposite to the head mo-
vement and seem to remain fixed (Figures 1 and 2). 

The patient�s head is then turned several times
from the right and from the left side, alternately, to mid
position When the head is turned towards the ear with
peripheral vestibular loss, the eyes initially move in
concert with the head movement (figures 3 and 4); this
is followed by a compensatory catch-up saccade, and
the eyes once again become fixed on the target (Figu-
re 5). This catch-up saccade, which is directed in the
direction opposite to that of the head movement, is re-
adily seen by the trained examiner and is considered

evidence of an abnormal (ie, positive) HTT result.  Qu-
ite often, such patients complain of dizziness or blur-

Figures 3-5. A positive head thrust test result in a patient
with left peripheral vestibular loss. In Figure 3, the patient�s
head is in the primary position and his focus is fixed on the
examiners nose.  In Figure 4, the patient�s head is swiftly
turned to the left by the examiner. As a consequence of
abnormal left peripheral vestibular loss, the vestibular ocu-
lar reflex is not elicited, and the eyes move in the direction
of the head movement (straight arrows).  In Figure 5, a sac-
cade appears to the right (bold arrows) as the patient
attempts to refocus. This corrective saccade in the direction
contralateral to the head movement is considered a positive
head thrust test result.

Figures 1 and 2: Results of testing for the vestibular ocular
reflex (doll�s eyes phenomenon) in a healthy patient. 
In Figure 1, the head of the patient is held while he visually
focuses on the examiner�s nose. In Figure 2, the eye posi-
tion is shown after the patient�s head was swiftly rotated to
the left. The eyes shift contralaterally to the right with the
same velocity as that of the head movement and remain in
focus. This HTT result is in the normal range. 
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Figure 3 Figure 4

Figure 5



red vision when their head is moved towards on the si-
de of the hypofunctioning labyrinth.

The major advantage of rotating the patient�s head
approximately 20º from the midline position is the
avoidance of stressing the neck muscles and cervical
vertebrae, especially in a patient with cervical disco-
pathy. The limitation of this technique, however, is
that such movements are not randomized, because the
primary position of the head suggests to the patient the
direction of the head movement. Random movement
may thus be more reliable.

Clinical relevance of the HTT

A typical situation in which the HTT would be use-
ful is that of examining a patient several weeks after
the diagnosis of vestibular neuritis to determine whet-
her recovery or central compensation has occurred.
The HTT might also be used to evaluate a patient aff-
licted with intermittent vertigo. A positive unilateral
HTT result during vertigo remission would strongly
suggest a peripheral vestibular loss and would identify
the involved ear. A positive unilateral HTT in such pa-
tients, is usually accompanied by other signs, such as
a shift in stepping test results, the presence of posthe-
adshake nystagmus, and the missing of steps in the
tandem gait test performed by the patient whose eyes
are closed. A bilateral positive HTT result, which sig-
nifies a bilateral peripheral vestibular loss, is usually
associated with wide gait and a positive oscillopsia test
result.

Halmagyi and Curthoys(1) first described the HTT
in 1988 after studying 12 patients who underwent uni-
lateral vestibular neurectomy and comparing them
with 12 healthy volunteers. Patients who underwent a
peripheral vestibular deafferentation demonstrated
corrective "catch-up" saccades after a head turn toward
the side of the lesion (but not to the contralateral side),
and the controls exhibited no such saccadic movement.
The sensitivity and specificity of the HTT were 100%
in this specific population with maximal vestibular
asymmetry. In 2 different studies of heterogenous po-
pulations who exhibited varying degrees of canal pare-
sis on the electro-nystagmography (ENG) caloric test,

sensitivity rates of  35% were observed(2,3). This sug-
gests that HHT results will often be negative, although
the ENG caloric test documents canal paresis. Sensiti-
vity increased to 84% in a subset of patients who de-
monstrated a 100% excitability difference in the re-
sults of the ENG caloric test(3).  

The catch-up saccade may be missed by the exami-
ner; this may result in false-negative results when
compared with the results of the ENG caloric test. Re-
cordings of eye movements via magnetic scleral se-
arch coils have shown the presence of catch-up sacca-
des that occur too quickly during the head movement
for the examiner to notice (Unpublished data of Kaplan
DM, Bance MB, Toronto General Hospital, Toronto
2001).

Although it indicates peripheral vestibular loss, the
HTT is most often used as a high-frequency test of the
peripheral vestibular organs. It provides important cli-
nical information not documented by the ENG caloric
test, which reflects the low-frequency range of the ves-
tibular system. The concept of the high-frequency ver-
sus the low-frequency range of the peripheral vestibu-
lar system is comparatively new and has yet to be de-
fined in the clinical setting. It has recently been estab-
lished that a patient may not exhibit canal paresis on
the ENG caloric test but may exhibit an abnormal HTT
result, especially when eye movements were precisely
recorded by magnetic scleral search coils(4).  

Authors� experience

The primary author (D. M K.) of this article uses
the HTT in a busy tertiary-care dizziness clinic when
examining patients with vestibular symptoms. The
HTT is very useful for identifying significant unilate-
ral or bilateral peripheral vestibular loss during exami-
nation in the clinical setting or at the bedside. This
examination must be performed by a clinician practi-
ced in its administration, and test results may be equ-
ivocal.  In our clinical experience, results of the HTT
examination have always been positive in patients
with complete loss of peripheral vestibular function
but may be negative in those with a mild loss indicated
by low excitability differences between sides on the
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ENG caloric test.  In patients with unilateral hearing
loss, a positive HTT result strengthens the suspicion of
an acoustic neuroma.

When examining a patient who is experiencing a
bout of vertigo, the clinician should expect to identify
nystagmus, a diagnosis that renders the HTT result eit-
her redundant or confusing. In addition, the patient
with vertigo usually will not tolerate performing head
movements during examination. In those with chronic
peripheral loss, however, the HTT result unmasks
central compensation that appears within the first few
days after an acute vestibular insult such as vestibular
neuronitis, labyrinthitis, or skull base fractures. 

In summary, the HTT is a very important part of
neuro-otologic examination and can be performed in
the office setting or at the bedside. This test identifies
unilateral peripheral vestibular loss as well as the in-
volved side and may be useful in the diagnosis of
bilateral peripheral loss. However, performing the

HTT (like most other components of a physical
examination) requires a fair amount of practice.  
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