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Modified from Practical Management of the Dizzy Patient. (2008). 
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Poor tandem gait = cerebellar ataxia?
 Cerebellar disease
 Acute unilateral vestibulopathy
 Elderly subjects
 Obese subjects
 Upper/lower motor neuron weakness
 Parkinsonism
 50% of patients with essential tremor



Postural tests for dizzy patients
雙和醫院神經科 -陳致中醫師

 Romberg test
 Sharpened Romberg test
 Romberg test on foam pad
 CTSIB, mCTSIB
 Unipedal stance test
 Balance Error Scoring 

System

 Tandem gait
 Closed eye tandem 

gait
 Fukuda stepping test
 Dynamic gait index
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Rogers, J. H. (1980). Romberg and his test. The Journal of Laryngology and Otology, 94(12), 1401–1404. 

Original Romberg test (1853)



Positive Romberg sign
 Proprioception dysfunction, not a cerebellar sign
 Positive test: swaying at the ankles, a corrective step to 

the side, or fall (Dejong’s)
 The essential finding is a difference between standing 

balance with eyes open and closed
 Feet together? wearing shoes? arm position? how 

long? 
-->  no consensus



Romberg test in vestibular diseases
 Barany (1910): Romberg's test might be 

useful in vestibular disease
 Patient tend to fall to the side of the lesion

 Particularly in acute, unilateral vestibular disease 

 Insensitive for the identification of a minor 
or chronic vestibular lesion

Rogers, J. H. (1980). Romberg and his test. The Journal of Laryngology and Otology, 94(12), 1401–1404. 



Increased swaying in Romberg test
(not true positive Romberg)
 Normal elderly
 Vestibular disorder
 Cerebellar disorder
 Hystrionic patients (false Romberg sign)

sway from the hips rather than the ankles; not fall and hurt 
themselves; imbalance can be reduced by distraction



Variations of Romberg test
 Sharpened Romberg test (1944)
 Refined Romberg test (1985)
 Romberg test on foam pad

 Clinical Test of Sensory Integration and Balance (CTSIB) 
(1986)

 Modified CTSIB (mCTSIB) (2004)

 Modified Romberg test on foam pad (2009)



Sharpened Romberg test
 1948
 To make Romberg 

test more sensitive 
and specific for 
vestibular disorders

Eye-closed tandem stance



Romberg test on foam pad
 To eliminate visual and somatosensory input
 Mainly probes the vestibulospinal reflexes
 Even healthy subjects show increased sway on foam 

(without falling)
 Very sensitive to identify patients with unilateral or 

bilateral vestibular loss.
 Also positive in patients with midline cerebellar 

disorders.

Straumann, D. (2016). Bedside examination. Handbook of Clinical Neurology, 137, 91–101. https://doi.org/10.1016/B978-0-444-63437-5.00007-8 

https://doi.org/10.1016/B978-0-444-63437-5.00007-8


CTSIB (Shumway-Cook & Horak, 1986)

mCTSIB (Wrisley & Whitney, 2004)



Unipedal Stance Test (UPST)

 Low localization value: 
cerebellar, vestibular, parkinsonism, 
concussion, weakness, joint…

 >10 sec --> intact balance

Springer (2007).  J Geriatr Phys Ther, 30(1), 8–15. 
BERG BALANCE SCALE



Balance Error Scoring System (BESS)
 1999, Sports Medicine, University of 

Pittsburgh (DOI: 10.1123/jsr.8.2.71)

 Count numbers of error in 20 seconds
 Reliable for assessing postural stability 

in the absence of computerized systems

Finnoff, J. T. . PM & R: The Journal of Injury, 
Function, and Rehabilitation, 1(1), 50–54.



Tandem gait
 Traditionally, a cerebellar function test
 May be difficult for the elderly or obese subjects
 Abnormal in acute unilateral vestibulopathy
 May also be abnormal in peripheral neuropathies, parkinsonism, 

and other neurodegenerative conditions
 Abnormal in up to 50% of patients with essential tremor (Singer 

C, 1994)
 No standardized test protocol (length/steps, arm position…)
 Closed-eye tandem walking: a difficult maneuver with high 

value as a screening test. (Dejong’s)



Stepping tests
 Unterberger, 1926; Fukuda, 1959

Hickey, S. A., Ford, G. R., Buckley, J. G., & Fitzgerald O’Connor, A. F. (1990). Unterberger stepping test: A useful indicator of peripheral vestibular dysfunction? The Journal 
of Laryngology and Otology, 104(8), 599–602. https://doi.org/10.1017/s0022215100113337 

https://doi.org/10.1017/s0022215100113337


Fukuda stepping test

A: angle of rotation
B: angle of displacement
C: distance of displacement

 Speed: 110 steps per minute
 50 or 100 steps
 The examiner must not speak to the subject during 

stepping
 Normal 50-step test: < 30 degree of rotation, < 50 cm 

of forward displacement
 Normal 100-step test: < 45 degree of rotation, < 100 

cm of forward displacement

Fukuda, T. (1959). Acta Oto-Laryngologica, 50(2), 95–108. 



Interpretation of Fukuda test
 Abnormal results → asymmetric vestibulospinal 

reflex tone from peripheral or central causes
 Moderately to highly reliable in showing 

unilateral vestibular weakness (questionable!)
 Confounding factors:  musculo-skeletal asymmetries 

including leg-length discrepancy, sciatica, muscle 
imbalance, or asymmetric joint problems from the hip down.

FAPTA, S. J. H. P. P., & PhD, R. C. P. (2014). Vestibular Rehabilitation—Chaper 10. In Vestibular Rehabilitation. 

Eggers, S. D., & Zee, D. (Eds.). (2010). CHAPTER 20 Evaluation of gait and turns. In Vertigo and 
Imbalance: Clinical Neurophysiology of the Vestibular System: Handbook of Clinical Neurophysiology. 



Limitations of Fukuda test
 Not lesion side specific 

 abnormal deviation toward the side of the lesion (45 deg or more deviation) occurred in 50.0% 
of cases; abnormal deviation toward the intact side in 24.6% of cases. (Zhang & Wang, 2011)

 Not very sensitive 
 FST was only sensitive in detecting vestibular weakness when the weakness was severe 

(75% weakness) on ENG (Honaker & Shepard, 2012)
 No significant difference in parameters between the normal and canal paretic groups.(Hickey 

et al., 1990)

 Not sensitive for chronic cases 
 FST abnormality decreased with time following the vestibular defect. (Honaker & Shepard, 

2012)

 Results of the test should be interpreted with caution and used only in conjunction 
with other modes of evaluation



Dynamic Gait Index (DGI)
 1995, by Shumway-Cook 

and Woollacott (Seattle)
 8 gait tasks, each 

performance from 0 
(poor) to 3 (excellent); 
total scores 0-24

 10-15 min for each 
subject

 low score (<19) -> high 
risk of falling





Do they help in your diagnosis?

 Abnormal
 central lesion
 acute unilateral peripheral  

vestibulopathy
 episodic vestibular disorders 

during attack
 chronic uncompensated peripheral 

vestibulopathy
 bilateral vestibulopathy

 Normal
 functional dizziness
 non-vestibular dizziness
 BPPV
 compensated peripheral 

vestibulopathy
 episodic vestibular disorders 

between attacks



Take Home Message
 Postural tests are valuable in assessing postural stability 

of dizzy patients
 They may help in your diagnosis... sometimes.
 Factors other than central and peripheral vestibular 

systems need to be considered too
 Standardized protocols and cutoff values are usually 

lacking
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