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Abstract Tandem gait testing is an integral part of the neuro-
logical exam. It is informative in a wide variety of disorders
ranging from cerebellar disease to vestibular and peripheral
neuropathies, parkinsonism, and other neurodegenerative con-
ditions. We discuss the history and development of tandem
gait testing as well as its technique, utility, and limitations in
the assessment of neurological conditions. Tandem gait has
emerged as a tool in the assessment of cerebellar disease,
Huntington disease, idiopathic Parkinson’s disease, atypical
parkinsonism, peripheral neuropathies, and vestibulopathies.
Its origin can be deduced from experimental observation and
clinical experience as far back as the early nineteenth century.
Despite the long history and ubiquitous performance of
tandem gait testing, there is no standardized, guideline-
based protocol to model for more homogenous research
and clinical practices. Such a protocol should be developed
using historical texts and manuscripts as well as the con-
sensus of the medical research community. With standard
protocols, further studies could define the sensitivity of ab-
normal tandem gait testing in cerebellar disorders, more
diffuse neurodegeneration, and peripheral pathologies.
Tandem gait can be a useful marker of dysfunction in neu-
rologic conditions whose pathologies extend beyond the
vermis or vestibulocerebellar module to include intercon-
nected networks throughout the nervous system.
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Introduction

Testing a patient’s ability to walk heel-to-toe (“tandem gait™)
is described in classic neurology text books as a sensitive test
for early cerebellar gait abnormalities [1—4]. Consequently,
tandem gait (TG) abnormalities have been used as an argu-
ment for invoking the cerebellum as the site of dysfunction in
diseases such as essential tremor [5, 6], where pathophysiolo-
gy is still debated.

Observations from the nineteenth century experimental
lesions and of patients who suffered various insults to the
cerebellum evolved into the cerebellar exam that we know
today [4]. Through these observations and more recent ex-
perimental evidence, we are able to localize cerebellar gait
abnormalities to the cerebellar vermis, flocculonodular
lobe, or cerebellar pathways communicating to brainstem
nuclei [4, 5, 7-9].

Tandem gait testing extends beyond the examination of
cerebellar function as a general test of balance [10]. It can be
impaired in parkinsonism (though it is not part of any diag-
nostic criteria) [11-13], peripheral neuropathies [14—16], and
vestibulopathies [17]. TG can help predict fall risk in
Parkinson’s disease (PD) [11]. TG testing may be helpful in
differentiating idiopathic PD from atypical parkinsonism
(AP), including vascular parkinsonism [12, 13]. TG testing
may be useful as a screening tool for patients with suspected
peripheral neuropathy or vestibulopathy [16, 17].

The implementation of the TG examination varies from
practitioner to practitioner and there is likely intra-
practitioner inconsistency. Explicit guidelines have not
been published. Descriptions of how patients are instructed
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to perform TG testing are conspicuously absent from some
manuscripts utilizing TG as a parameter. And when the
examination is described in a publication, there is hetero-
geneity in the protocol. Despite the absence of consensus
guidelines, guidance is available in the description of TG
testing in neurology textbooks and by the protocols used in
classic manuscripts.

Tandem gait: historical allusions

Observations from experimental lesions, happenstance le-
sions, and traumas to the cerebellum evolved into the cerebel-
lar exam (including gait exam) that we know today. One
should note that tandem gait or heel-to-toe walking is not
explicitly described in any of these historic documentations
prior to the late twentieth century. The historical observations
are summarized in Table 1.

Luigi Rolando, professor of anatomy in Turin, Italy, in
Saggio sopra la vera struttura del cervello dell'vomo e degli
animali e sopra le funzioni del sistema nervoso (1809), ob-
served that partial resection of the median lobe of the cerebel-
lum from a goat caused the animal to sway and fall [7]. Marie-
Jean-Pierre Flourens, in Recherches expérimentales sur les
propriétés et les fonctions du systeme nerveux dans les
animaux vertébrés (1824), described staggering gait in a guin-
ea pig and a dog following ablation of the cerebellum [7].

William Alexander Hammond in A Treatise on the
Diseases of the Nervous System (1871) [7] and William
Richard Gowers in A Manual of Diseases of the Nervous
System [7, 18] describe the “drunken” gait of patient’s with
cerebellar disease. Both Hammond and Gowers localize the

gait abnormality to the middle cerebellar lobe or vermis.
Hammond cites Nothnagel’s observation that a staggering gait
“always denotes involvement of the middle lobe (vermis) of
the cerebellum” [5].

Charles Karsner Mills, in The Nervous System and Its
Diseases, summarized the state of knowledge of the cerebellar
examination at the close of the nineteenth century. He delin-
eated syndromes caused by focal lesions of the cerebellum—
including the observation that lesions of the anterior cerebellar
vermis caused patients to fall forward and caudal vermis re-
sulted in backwards falls [7].

The modern cerebellar exam, including gait testing, was
developed from the observations of the nineteenth century.
The 1911 edition of Church and Peterson’s Nervous and
Mental Diseases [7] and the 1929 edition of Smith Ely
Jelliffe and William Alanson White’s Diseases of the
Nervous System. A Textbook of Neurology and Psychiatry de-
tailed the cerebellar exam including descriptions of the gait
abnormality expected from vermis lesions—quoting the de-
scriptions of Rolando [7], Flourens [7], Hammond [7],
Gowers [7, 18], and Mills [7].

In 1998, Bastian et al. [19] described the neurological
exam of five children after the surgical transection of the
posterior cerebellar vermis. All five children exhibited im-
paired TG without other abnormalities attributable to the
cerebellum. Current experimental evidence also implicates
lesions to the floculonodular lobe (particularly the nodulus)
or its associated nuclei (fastigial nuclei) and efferent/
afferent pathways in gait abnormalities—including descrip-
tion of tandem gait difficulty [9, 20]. It is also noted that
such lesions can be difficult to distinguish from lesions of
the medial cerebellum (or vermis) [9].

Table 1  Summary of historical observations regarding cerebellar lesions and gait abnormalities
Author(s) Manuscript Year  Observations
Luigi Rolando Saggio sopra la vera struttura del cervello 1809 Animals developed abnormal gait and tendency to fall after

dell’'uvomo e degli animali e sopra le funzioni

del sistema nervoso
Marie-Jean-Pierre Flourens

les animaux vertebres
William Alexander

Hammond
William Richard Gowers A Manual of Diseases of the Nervous System
Charles Karsner Mills The Nervous System and Its Diseases

Church and Peterson Nervous and Mental Diseases

Jelliffe and White Diseases of the Nervous System. A Textbook
of Neurology and Psychiatry
Bastian et al. Posterior vermal split syndrome

Recherches experimentales sur les proprieties
et les fonctions du systeme nerveux dans

A Treatise on the Diseases of the Nervous System 1871

partial resection of the median lobe of the cerebellum

1824  Animals developed staggering gait after lesions
to the cerebellum

“Drunken” gait associated with cerebellar disease;
localized to the vermis

1888  “Drunken” gait associated with cerebellar disease;
localized to the vermis

1898 Lesions of the anterior cerebellar vermis caused patients to
fall forward and caudal vermis resulted in backward falls

1911  Gait abnormalities expected from vermian lesions
1929  Gait abnormalities expected from vermian lesions

1998 Abnormal TG in five of five children with isolated
transection of the posterior cerebellar vermis
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Tandem gait: more formal appearance
in the neurological exam

Classic textbooks in neurology, including [1-3], discuss TG as
an integral part of the cerebellar and gait exam. The test is
applied as a means to evaluate cerebellar/vermian dysfunc-
tion. Finding an abnormality in TG can aid in detecting the
mildest gait ataxia and possibly heralding a progressive
gait disorder. It is implied that tandem gait is a sensitive
test for early cerebellar dysfunction [1-4] (interesting to
note, we have been unable to find any primary literature
attempting to define this sensitivity). In DeJong’s text it is
noted that TG stresses the multifactorial gait and balance
mechanisms and that obesity and deconditioning can con-
found the exam [3].

The testing of TG has found a home within widely utilized
rating scales to help define and quantify disease severity for
clinical and research purposes. It is included in the Scale for
the Assessment and Rating of Ataxia (SARA) [21] and the
United Huntington’s Disease Rating Scale (UHDRS) [22] to
help quantify gait dysfunction in cerebellar ataxias and
Huntington’s disease (HD). The “gait” portion of the SARA
quantifies gait abnormality with a 0 to 8 scoring system—with
0, 1, and 2 involving testing TG. The inclusion of testing TG
in the SARA scale is in keeping with the historical association
of TG with cerebellar disease. The bottom quartile of the scor-
ing range involving TG is in line with the concept of TG
heralding early cerebellar disease. The motor segment of
the UHDRS includes a relatively simple 0 to 4 scoring
method to quantify severity of the TG abnormality in pa-
tients with Huntington disease. UHDRS motor score has
been shown to be predictive of carrying the HD mutation
in at-risk patients [23]. We have not found a written state-
ment as to the origin of this choice of assessment in a non-
cerebellar disorder. Both of these scales include instruc-
tions on the performance of the TG exam.

Tandem gait has been studied as a marker of non-cerebellar
disorders. Its utility in differentiating Parkinson’s disease and
atypical parkinsonism has been studied. TG has also been
studied as a screening tool in peripheral neuropathies and
vestibulopathies. Protocols for TG testing are not standard-
ized. There is no consensus guideline to instruct homoge-
neous examinations in research settings, although from
publication to publication, there is similarity in testing in-
structions. The protocols used are variations on those de-
scribed in classic manuscripts on TG in patients with ves-
tibular disorders [16, 24].

Fregly et al. [24] described a battery of tests for patients
with various vestibular disorders, including protocols for tan-
dem gait testing that they call “walk eyes open” (Walk E/O)
and “walk on floor eyes closed” (WOFEC). The complete
battery included the “sharpened Romberg” (standing in tan-
dem heel-to-toe position on the floor with eyes closed, arms

folded against chest, and body erect for 60 s), standing with
eyes opened and closed, and standing on each leg with eyes
closed. The authors note that all tests were performed on hard
floors (no carpets) with patients wearing shoes and patients
were instructed to walk at a “normal” pace. They described
Walk E/O as follows: “walking heel-to-toe with feet in strictly
tandem position and arms folded against chest while in a
body-erect position on a ¥:-inchwide by 8-foot-long rail.”
The original manuscript has a figure depicting a patient walk-
ing the rail in a narrowed spaced between two barricades. The
WOFEC test was described as follows: “walking on the floor
eyes closed in the stringent position of arms folded against
chest, body erect, and feet aligned tandemly heel-to-toe.”
Graphical examples of correct and incorrect tandem steps (in-
cluding the heel of the leading foot not making contact with
the toes of the trailing foot) are also depicted in the original
manuscript. In a WOFEC test trial, a patient was asked to take
a maximum of'ten heel-to-toe steps (if they could complete the
task) without sidestepping. In a given trial, the number of steps
properly taken before making an error was the trial score.
Errors included the following: sidestepping, stopping, open-
ing the eyes, or unfolding the arms. The scores obtained on the
best three of five trials were totaled and assigned as the test
score; 30 being the maximum score obtainable by completing
three perfect (ten completed steps) trials.

Variations of the TG testing protocols described are used in
research. Protocols differ in the number of steps required per
trial (8 [14] or 10 [24]?), number of trials allowed (3 [25] or
5[24]7), the use of a real or imaginary line, explicit instruc-
tions regarding arm position and body posture, testing with
eyes opened and/or closed, and in terms of scoring systems
used to determine normal versus abnormal. Testing with
both eyes opened and closed is likely more important when
examining patients with peripheral neuropathy or vestibu-
lar disorders compared to neurodegenerative processes. In
fact, eyes-closed testing is more sensitive in detecting pe-
ripheral neuropathies [16] and vestibulopathies [24].
Testing with eyes closed is not described in any of the stud-
ies including TG testing in cerebellar disease, PD, or AP
that we have come across.

Technology can be employed for a more quantitative as-
sessment of the physiological parameters of TG. These param-
eters include the following: gait velocity, cadence, and step
length as well as measures of dynamic balance (percent time
of gait cycle in single or double limb support, tandem mis-
steps), gait symmetry (step time difference), and gait variabil-
ity (variation in stride length and swing time). One such sys-
tem is called the GAITRite (CIR Systems, Haverton, PA,
USA)—a 4.6-m-long computerized mat that can measure
and record the above parameters. The GAITRite was utilized
by Rao et al. [26], Earhart et al. [27], and Kronenbuerger et al.
[28] for quantitative gait analysis in patients with essential
tremor (ET).
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Tandem gait: essential tremor and the cerebellum

Underlying pathology in the cerebellum or its pathways likely
plays a role in ET. Clinical evidence for this association in-
cludes the presence of intention and kinetic tremors in both
patients with ET and those with other classic cerebellar disor-
ders [29]. Functional and metabolic imaging studies suggest
cerebellar involvement in ET [29]. And there are pathological
studies strongly suggesting the relationship [30, 31].

Abnormal tandem gait can be detected in up to 50% of
patients with ET [5, 6]. In Singer et al. [5], patients were
graded to have a normal or abnormal TG based on the occur-
rence of two or more “out-of-line” steps out of ten successive
tandem steps. Findings had to be reproduced twice before the
gait was labeled as abnormal. Stolze et al. [6] utilized a three-
dimensional opto-electronic movement analysis system to
quantify gait characteristics. Patients were asked to walk
13 m on the floor in tandem and to walk on a treadmill in
tandem for 60 s. They were given 5 min to familiarize them-
selves with the treadmill. A redline of tape was placed on the
floor and on the treadmill to guide the steps. Arms were folded
across the neck. In the case of ET, tandem gait difficulty has
been associated with cranial tremors suggesting both may
share an underlying pathophysiology as a midline cerebellar
disturbance [32]. Worsening TG performance has also been
associated with worse cognitive performance in patients with
ET [33]. Detecting a TG abnormality in a patient with ET may
imply more than a midline cerebellar dysfunction.

Tandem gait: beyond the cerebellum

Abnormal TG is seen in conditions that extend beyond cere-
bellar dysfunction, including Parkinson’s disease and atypical
parkinsonism, Huntington disease, peripheral neuropathies,
and vestibulopathies. Abnormal TG in PD and AP (and prob-
ably in HD) suggests mediolateral balance impairment, which
is seen earlier in AP compared to PD, and is attributed to
extranigral lesions. Pathology may involve the cerebellum,
cerebellar pathways, brain stem nuclei, and/or subcortical
white matter often with associated MRI abnormalities [12,
13, 34]. Peripheral pathology, as in neuropathy or
vestibulopathy, also confers an abnormal tandem gait exam.
A normal gait, including capacity to walk in tandem, involves
multiple systems (both neurologic and musculoskeletal) func-
tioning normally and in concert (summarized in the following
paragraph).

Optimal gait, in individuals with healthy nervous systems,
requires the integration of the peripheral nervous system (in-
cluding proprioceptive afferent and motor efferent fibers), spi-
nal cord locomotion generators and tracts conveying central
and peripheral information, and brainstem, cerebellar, subcor-
tical, and cortical activities as well as a competent
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musculoskeletal system [35]. The basic pattern of locomotion
is generated by central pattern generators, which in humans
are dispersed over several spinal segments [36, 37]. This spi-
nal cord network receives signals from descending pathways
originating in several brainstem networks. Excitatory signals
are sent the pattern generators by the medullary reticular for-
mation, median raphe and parapyramidal serotonergic neu-
rons, locus coeruleus noradrenergic neurons, and lateral hypo-
thalamic dopaminergic neurons [34, 35]. The mesencephalic
locomotor region (MLR), basal ganglia, and frontal cortical
regions are also involved in the supraspinal control of these
pattern generators. The MLR includes the pedunculopontine
nucleus (PPN) pars compacta and pars dissipata, the cunei-
form nucleus, and the subcuneiform nucleus. The PPN con-
nects with the pontomedullary reticular formations caudally
and with the basal ganglia and thalamus rostrally [36, 37].
Brainstem motor programs receive tonic suppression signals
from the basal ganglia and excitatory stimulation by direct
cortical input [36, 37]. The activation of a particular motor
program follows the integration of cognitive, sensory, and
limbic cortical inputs to the striatum and subsequent disinhi-
bition of the appropriate brainstem system. The frontal cortex,
including the supplementary motor area (SMA), is important
in locomotion. While a decerebrate cat can walk on a tread-
mill, it can only walk in a stereotyped pattern unable to adapt
its gait to the environment [36].

Lindholm et al. [11] offer a model to predict fall risk in PD
combining TG assessment with retropulsion testing and a his-
tory of falls or near falls. This model was tested against a
previously described fall prediction tool, the “3-step model,”
which includes history of falls, history of freezing of gait, and
a comfortable gait speed of 1.1 m/s. The two models were
found to be comparable. To assess TG participants, they were
instructed to take ten consecutive heel-to-toe steps along a
straight line without walking aids or support and with eyes
open. A score of 0-3 was given: 0 (no side steps), 1 (1 side
step), 2 (multiple side steps), 3 (unable to take four consecu-
tive steps). A score of 1 or more was deemed an abnormal TG
performance. The same protocol and scoring system were
utilized in other studies [13, 38, 39].

TG is not included in diagnostic criteria for PD or AP nor is
it part of the UPDRS. Early medio-lateral balance involve-
ment is considered a “red flag” for AP reflecting more wide-
spread pathology [34, 38]. Detecting TG abnormalities is a
useful clinical corollary for medio-lateral balance impairment.
Abdo et al. [13], Nonnekes et al. [34], and Aerts et al. [12]
reported the utility in detecting TG abnormality to help dis-
criminate AP from PD. Abdo et al. [13] utilized the same
testing protocol and scoring system as described above in
Lindholm et al. [11]. Nonnekes et al. [34] offer more detailed
instructions. Patients were asked to take ten consecutive steps
along an imaginary straight, thin line. With each step, the heel
of the leading foot should make contact with the toes of the
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trailing foot. An abnormal TG was scored if one or more side
steps are taken. A practice trial was allowed, and a normal
second trial was considered a normal TG exam. They suggest
the examiner try to alleviate patient trepidation to avoid an
overly cautious performance that could precipitate side steps.
Aerts et al. [12] do not describe their protocol for assessing
TG. Abnormal MRI findings, including those suggestive for
multiple systems atrophy, progressive supranuclear palsy, and
vascular parkinsonism, were more likely to be found in pa-
tients with parkinsonism and abnormal TG exams [12, 13].

An underlying peripheral neuropathy may cause an abnor-
mal TG exam. In a study by Maksimovic et al. [14], patients
with diabetes or impaired fasting glucose had more missteps
in eight tandem steps using a visible line on the floor than
healthy controls. As noted by the authors, the abnormal TG
exam in this cohort is likely multifactorial including more
diffuse microvascular disease and possible visual impairment
in addition to peripheral neuropathy. A case has been reported
of a patient with idiopathic PD who developed distal acquired
demyelinating symmetric (DADS) neuropathy while using
anti-TNF-alpha therapy [15]. His neuropathy manifested with
abnormal TG, hypoesthesia, areflexia, and abnormal EMG.
TG, sensory, and reflex exams normalized with discontinua-
tion of the culprit medication. Cohen et al. [16] studied TG as
a screening tool for peripheral neuropathy. It was found to be a
sensitive test (made more sensitive when TG testing was per-
formed with eyes closed). In this study, two trials were
allowed: one with eyes open and the second with eyes closed.
They recorded the maximum number of correctly performed
tandem steps out of ten attempted steps. Side steps, making a
space between the feet, and opening the eyes were considered
errors. A quiet room with industrial carpeting was used for
examinations.

Tandem gait: limitations

Tandem gait testing has been used in the assessment of pa-
tients with vestibular disorders for at least 5 decades [17, 24].
However, its utility as a screening test has been called into
question by Cohen et al. [17]. The authors cited prior reports
of less than 30% of normal participants being capable of
performing five tandem steps with their eyes closed and of
the decline of performance with age. They investigated if
TG testing could distinguish patients with vestibulopathies
from normal controls. They asked patients to walk for ten
steps, heel-to-toe, without spaces between steps with eyes
open followed by with eyes closed. The maximum number
of correct, consecutive steps was recorded. Side steps, making
a space between the feet, and opening the eyes were consid-
ered errors. All participants took significantly more consecu-
tive steps with their eyes open than with eyes closed. Patients
had a worse performance than controls in TG testing, but the

magnitude of difference was not enough for the authors to
consider TG testing a useful screening tool for vestibulopathy.
Similar extrapolations were made from the results of
Longridge and Mallinson [40] in patients with unilateral
vestibulopathy compared to controls and of Kammerlind
et al. [41] in patients with subjective dizziness and disequilib-
rium compared to controls.

It has been reported that performance of TG declines with
age; thus, the age of the patient must be considered in grading
a TG abnormality [17, 42—44]. With age comes increased risk
of falls and gait abnormalities [45]. This increased risk is mul-
tifactorial including chronic diseases and disabilities that im-
pair sensory (visual, vestibular, and proprioceptive), cogni-
tive, neurologic, or musculoskeletal function [45]. In a manu-
script by Fregly et al. [42], this decline in performance was
noted to begin around age 45. They tested men with one trial
of tandem walking on a 1.9-cm-wide beam with eyes open
and one trial on a 5.7-cm-wide beam with eyes closed.
Speers et al. [43] compared TG and tandem stance in
healthy women of two age groups: mean 23.3 and mean
72 years of age. Tandem walk tasks were conducted with
eyes open and along set of beams ranging in size from
15 cm down to 2.5 cm in width. Five trials were allowed
per beam width. All of the younger women could complete
the task on the widest beam while only 62% of the older
woman could complete the same task.

It is interesting to note that younger children may have a
poorer TG performance (in terms of speed) than older chil-
dren. In establishing normative data for balance to be used
in the Children Sport Concussion Assessment Tool, Brooks
etal. [46] found children ages 5 to 7 years had more balance
error in tandem stance and slower TG times than children
ages 8 to 13 years. Participants in the study were asked to
walk heel-to-toe along a 3-m line on both a stable and un-
stable surface. Age was noted to have a larger effect on
tandem gait than tandem stance. Brooks et al. did not dis-
cuss the accuracy of steps in TG assessment in the manu-
script. Gender did not play a role in TG performance in the
studied age range. Nor did it in a similar study to obtain
normative data in college-aged participants [47].

Tandem gait: strolling towards consensus

Though TG testing is a standard part of the neurological exam
and has wide—and sometimes questioned—clinical utility,
there is inconsistency, both in the clinic and in the literature,
in the performance and interpretation of the exam. Guidance
for proper and consistent testing can be found in neurology
text books, in the descriptions included in widely utilized rat-
ing scales, and in the method sections of select publications.
Again, explicit guidelines have not been published.
Blumenfeld [48], in his discussion on TG testing, states a
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patient should be asked “to walk in a straight line while touch-
ing the heel of one foot to the toe of the other with each step.”
The SARA [21] and UHDRS [22] are consistent in terms of
suggesting that ten steps in tandem be attempted and evaluat-
ed. The corollary that TG should be attempted “without
support” is additionally noted in the SARA scale. In many
trials, patients are asked to take ten steps in a straight line, with
eyes open, without support, with or without an actual line on the
floor to mimic a “tight rope,” and are instructed with each step
the heel of the leading foot should make contact with the toes of
the trailing foot. If the first trial is abnormal, a second trial is
often allowed. When testing TG in a patient with suspected
peripheral neuropathy or vestibulopathy (as opposed to patients
with suspected cerebellar disease or more diffuse pathology), a
trial with eyes closed could be included to improve sensitivity.
All patients should be asked to walk at a “normal” pace as
walking to fast or slow may confound the exam.

The details of TG testing have not been formally studied
and no formal guideline-based protocol exists. For example,
the effect of using a real or imaginary line (or an actual beam
or rod) to walk along is unknown. The number of trials
allowed may affect results [49]. Dozza et al. [49], using dif-
ferent quantitative analyses, report improved performance in
TG testing after practice trials. A standard means of grading
TG testing is lacking. Some studies report a dichotomous
normal or abnormal result defined by individual authors.
Others report a graded scale, as in the SARA or UHDRS.
The clinical importance of having a graded versus dichoto-
mous result is unknown.

Conclusion

Tandem gait has emerged as a tool in the assessment of cere-
bellar disease, Huntington disease, idiopathic Parkinson’s dis-
ease, atypical parkinsonism, peripheral neuropathies, and
vestibulopathies. Its origin can be deduced from experimental
observation and clinical experience as far back as the early
nineteenth century. The term “tandem gait” is only found in
twentieth century literature. Lesions of the cerebellar vermis
as well as the vestibulocerebellar module (flocculonodular
lobe and lobule IX of the vermis—the paraflocculus) can im-
part an indistinguishable gait abnormality. It is now well-
accepted that testing of tandem gait is a sensitive measure of
cerebellar gait ataxia even in its mildest form and is a relevant
exam finding in essential tremor and in HD.

Despite the long history and ubiquitous performance of TG
testing, there is no standardized, guideline-based protocol to
model for more homogenous research and clinical practices.
Such a protocol should be developed using historical texts and
manuscripts as well as the consensus of the medical-research
community. Protocols may need to differ depending on the
patient’s underlying pathology. Interpretation of TG testing
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should consider age-related factors. With standard protocols,
further studies could define the sensitivity of abnormal TG
testing in cerebellar disorders, more diffuse neurodegener-
ation, and in peripheral pathologies. TG can be a useful
marker of dysfunction in neurologic conditions whose pa-
thologies extend beyond the vermis or vestibulocerebellar
module to include interconnected networks throughout the
nervous system.
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