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A positive Romberg sign is demonstrable only for the group of peripheral neuropathies. 
Patients with proprioceptive disorders are therefore most likely to show a positive Romberg 
sign. The results of this study also indicate the Possibility of qualitative and quantitative 
differentation of positive Romberg signs according to amplitude, frequency and direction of 
sway. 

Introduction. 

Orthostatic studies are so closely linked to the name of 
M-H. ROMBERG, that there is some confusion about 
what clinicians really mean with the phrase «positive 
Romberg». In 1851 ROMBERG himself wrote in the 
ehapter on «Tabes dorsualis» of his textbook that the 
patient begins to sway after closing his eyes or in 
darkness; this implies that with the eyes open the patient 
shows no (or at least less) tendency to sway. In spite of 
severe orthostatic disturbances, however, patients with 
vestibular and eerebellar ataxia can show a negative 
ROMBERG sign, the posture being ataxic regardless of 
whether the eyes are closed or open. DOW and 
MORUZZI (1958) even stated that the ROMBERG sign 
is negative in all types of eerebellar ataxia. However, it is 
difficult to assess minor differences (if any) on the basis 
of clinical observation only. EDWARDS (1942) 
lamented : « Judgement of the Romberg sign may be as 
unsatisfactory as are his definitions». Posturographic 
method make it possible to express objective 
observations in quanti- 

tative terms and make further comparisons. In a previous 
paper (VAN PARYS and NJIOKIKTJIEN, 1976) we 
described that it is possible to express the influence of 
closure of the eyes in normal test subjects in the quotient 
QR. Normal values can be established for various 
parameters, and this was done. In an effort to determine 
the clinical validity of these normal values, we carried out 
a retrospective study of patients previously already ana 
lysed by conventional methods. 

Method. 

- We use a three-point force platform with strain gauges and 
examine the patient with the eyes open and with the eyes closed. 
(in each situation a 50-second registration, at an interval of 15 
seconds). The analogous data are stored on the instrumentation 
recorder and then analysed off-line in batch in a PDP 8i computer, 
using the STATO programme (NJlOKIKTJlEN and DE RUKE, 
1972). Of the parameters calculated by this programme, the fol 
lowing four were selected (fig. 1) : 
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- Mean amplitudes AP en LR and radius r are relatively frequency 
independent, but line integral LI is frequency-dependent 
(NJIOKIKTJIEN, 1973). 

- All calculated values are stored on DEC tape so that further 
analysis is possible. A selection of the patients examined was made on 
the basis of a critical perusal of case reports. Of the available patients, 
those with hemipyramidal symptoms were excluded. Two groups of 
patients were forrned. A group of 72 patients with unmistakable 
neurological syndromes : 10 vestibular (chronic MÉNIÈRE), 11 
cerebellar (atrophy) and 20 peripheral neuropathies, 10 medullary 
affections (multiple sclerosis) and 15 extra-pyramidal syndromes 
(hypokinetic rigid syndrome) as well as 6 cases of increased 
intracranical pressure without lateralization, Another group of 77 
patients without neurological abnormalities : 10 with headaches (non-
migrainous), 15 with vascular disease without distinct neurological 
signs of lateralization, 15 chronic a1coholics and 37 epileptics 
without gross neurological abnormalities. The Romberg Quotient 
(QR) was calculated for the above mentioned four parameters in these 
cases. 

FIGURE 1. - Parameters computed by Program STATO : 
1. AP, mean amplitude. antero-posterior sway, 
2. LR mean amplitude left-right-sway, 
3. radius r, 
4. LI, length of S.K.G. 

5. 1 - Mean amplitude of sway in anteroposterior direction : 
AP. 
2- Mean amplitude of sway in left-right direction : LR.  
3-mean radius : r (distance between position of line of gravit y and 
average position in both directions). 
4-line integral : LI (total distance over which the centre gravit y is 
displaced). 

Résults. 

Table I presents a survey of the QR values in the 
classical neurological syndromes. All groups show an 
unmistakable increase in range as compared with the 
normal test subjects. Considering the groups as a whole, 
we find a significant, difference from normal values only 
for the peripheral neuropathies; the patients with 
increased intra cranical pressure also show a fairly high 
QR for r and LI. In both the peripheral neuropathies and 
the cases of increased intracranial pressure, the 

TABLE I 
VALUES OF THE ROMBERG QUOTIENT (QR) FOR CLASSICAL NEUROLOGICAL SYNDROMES Values marked with 
an asterix show a significant deviation of the normal values (P < 0,5 STUDENT'S test). 

Romberg Quotient (QR) = 

20 

    
n 

AP   LR   r   LI   
    mean sd mean sd . mean sd mean sd 

Vestibular ............. 
 

10 
 

11 

105 ± 39 146 ± 68* 118 ± 39 153 ± 32 
Cerebellar ... , ........ , 11 134 ± 58* 122 ± 40 129 ± 47 130 ± 66 
Peripheral .............. 20 161 ± 60* 148 ± 56* 156 ± 51* 218 ± 76* 

Medullar .............. 10 108 ± 36 127 ± 34 116 ± 36 157 ± 46 
Extra-pyramidal ........ 15 113 ± 43 126 ± 48 114 ± 35 132 ± 55 
Raised intra-cranial                   

pressure ............. 6 139 ± 68* 140 ± 33 139 ± 50* 182 ± 94* 
Normal ................ 62 94 ± 30 108 ± 39 96 ± 26 121 ± 32 



  

TABLE Il 
VALUES OF THE ROMBERG QUOTIENT (QR) FOR FOUR DIFFERENT GROUPS OF 

NEUROLOGICAL PATIENTS 
Values marked with an asterix show a significant deviation of the normal values (P < 0,5 STUDENT'S test). 

QR value of LI is most distinctly deviant. The QR values 
for LR are fairly high(not significantly) in patients with 
vestibular affections. 

Table II surveys the QR values in a number of 
syndromes without demonstrable physical abnormalities. 
Patients with non-migrainious headaches, with vascular 
disease without pyramidal symptoms, and epileptics 
without demonstrable neurological dysfunctions fall 
within the normal limits. Alcoholics generally show high 
values, particularly for LI. 

The change of finding an abnormal value in a given 
syndrome is of clinical importance. Table III surveys the 
percentages; of patients in each group with a QR 
exceeding mean+2sd normal value. The largest 
percentages are found among the peripheral neuropathies, 
only the percentage for parameter LR being 
conspicuously small in this group. A similar pattern is 
observed in the group of chronic alcoholics. Patients with 
cerebellar ataxia show 50 % ab normal values for 
parameters AP and r. The extrapyramidal affections show 
a fairly large percentage for parameter AP. The other 
scores are so low that probably no clinical value can be 
attached to them. 

Figure 2 presents a survey of the QR scores for LI in 
the various neurological syndromes as compared with 
mean 95 % and 99 %, confidence limits of the normal 
population (mean + 2 sd; mean + 3 sd). 

Figure 3 presents a similar survey for the QR of r. The 
group of peripheral neuropathies evidently shows the 
most numerous and "most markedly ab normal values. 
This applies in particular to LI, which implies that 
mainly the frequency with eyes closed increases in this 
group. Abnormal values 

 1 Vestibular.  -  
II Cerebellar. 
III Peripheral. 
IV Extra-pyramidal. 
V Raised intracranial pressure. 

FIGURE 2. - Histogram of the values for the ROMBERG Quotient 
for line integral LI in different groups of neu rological patients; 
horizontal lines represent the values obtained in a normal 
population. 

also occur in the other groups : considering the 
individual patients, we find that in the group of 
alcoholics the abnormal values occur in the patients with 
complaints of polyneuropathy. The patient in the 
cerebellar group with the abnormal QR score for LI was 
suffering from « atrophie cérébelleuse  

      AP   LR   r   LI   
    n mean sd mean sd mean sd mean sd 

  Common headache ..•.. 10 110 ± 34 126 ± 74 113 ± 40 149 ± 54 
                  ." 

  Vascular .............. 15 107 ± 54 113 ± 46 108 ± 46 137± 46 
  Alcoholics ............. 15 143 ± 97* 130 ± 57 140 ± 76* 194 ± 107* 
                  v 

  Epileptics ............ 37 101 ± 44 103 ± 40 100 ± 37 119 ± 33 
Normal ............... 62 94 ± 30 108 ± 39 96 ± 26 121 ± 32 



  
TABLE III 

Percentage of abnormal values (> mean + 2 s.d.) in neurological patients. 

    n AP LR r LI 

Vestibular ................ 10 10 20 10 10 

Cerebellar ..................... 11 40 10 50 20 
Peripheral ..................... 20 55 25 55 7S 
Medullar ....................... 10 10 10 20 30 

               
Extra-pyramidal ................. 15 26 13 20 7 
Raised intra-cranial pressure ...... 6 33 16 33 16 
Conuoon headache ............. 10 10 10 20 10 
Vascular ....................... 2S 20 8 16 12 
AJcoholics ...................... IS 33 13 33 53 
Epileptics ...................... 37 8 3 8 3 

Normal ....................... , 62 3 3 3 3 
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FIGURE 3. - Histogram of the values for ROMBERG Quotient for r 
mean radius in different groups of neurological patients. 
Horizontal Iines represent the values obtained in a normal 
population. 

tardive à prédominance corticale selon PierreMarie, 
Foix et Alajounine ). Three epileptics with 
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abnormal values suffered from paraesthesias of the limbs 
but showed no distinct clinical evidence of 
polyneuropathy (only delayed motor in sensory 
conduction velocities in the peripheral nerves). The only 
patient with an extreme QR score for LI in the 
extrapyramidal groups showed the clinical features of 
left-sided peroneal paresis. 

Figure 4 shows the 95 % confidence ellipse for the 
relation QR for r and LI. This compares the values of 
patients with cerebellar affections and peripheral 
neuropathies. The values of the pathology of the 
polyneuropathy group prove to be largely outside this 
ellipse, while the values of the cerebellar ataxia group 
remain within the ellipse. 

The axes of the two groups differ. The peripheral 
neuropathies show a relatively larger increase of the OR 
for LI than for F, and this implies an increase in high 
frequencies. 

Discussion. 
Although the results should be considered with some 

reservations (the test groups are small and homogeneity 
in clinical populations is always questionable), yet they 
point in a particular direction. 

As other authors have also demonstrated, the 
proprioceptive system is the most important in 
maintaining stability. The better this system functions, 
the less do other systems (vestibular, visual) contribute to 
stability; and vice versa. It is there 



  

FIGURE 4. -:- Histogram of the relation of QR ROMBERG Quotient in 
two populations of neurological patients (peripheral and 
cerebellar disorders); dashed lines represent the ellipse of 95 % 
confidence in a normal population. 

fore not surprising that the group with peripheral 
affections (polyneuropathy and tabes dorsalis) is 
significantly more unstable with the eyes c1osed. This 
can also be observed in such conditions as cervical 
myelopathy with sensory disturbances (not described 
here). The patients with a positive ROMBERG sign among 
the alcoholics and epileptics are probably also suffering 
from a subclinical neuropathy. A positive ROMBERG sign 
is also found in many patients (not significant) with 
increased intracranical pressure. In these cases the cause 
is uncertain; its seems possible that the central processing 
of proprioceptive signais in cerebellum and brain stem is 
under pressure. 

The largest percentage of patients with a strong 
positive ROMBERG sign is found in the group of 

peripheral neuropathies; a striking finding in this group 
is that LR sway is relatively little affected. This is also 
seen in the alcoholies and the group with cerebellar and 
extrapyramidal affections. The reverse is more likely in 
vestibular affections, with emphasis on changes in lateral 
sway. We have previously found (NJIOKIKTJIEN, 1971) 
that AP and RL sway differ qualitatively (in amplitude, 
frequency, effect of closing the eyes, effect of vesti 
bular stimuli) and that the stability mechanisms manifest 
themselves differently in the different directions of sway. 

Contrary to what is reported in the literature, 
strinkingly few positive ROMBERG signs were observed in 
vestibular affections. Perhaps this is so because no 
«active-acute» (labyrintho) vestibular affection was 
included in our material. For cerebellar affections our 
findings agree with those reported by other authors in 
clinical studies. It seems of importance to note that the 
peripheral neuropathies differ from the cerebellar 
affections in that the frequency also shows a marked 
increase when the eyes are closed in the former group. 

The results would seem to warrant the following 
conclusions. 

1. The Romberg's Quotient is a readily calculated, 
re1iable parameter to differentiate between groups 
and to give the ataxia concept more quantitative and 
qualitative substance. However, exact chance 
calculation in larger groups is required to optimalize 
the predictive value. 

2. A positive ROMBERG sign indicates the likelihood 
of a proprioceptive involvement, particularly if in 
addition to amplitude the frequency also shows a 
marked inerease with eyes closed, and if these 
phenomena. occur principally in AP sway. 
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ROMBERG"S . SION EXPRESSED IN A QUOTIENT II. 
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Signe de Romberg exprimé-comme un quotient 
Un signe de Romberg· positif n"est démontrable que pour "le groupe de 

neuropathies périphériques. Ce sont donc les malades avec" des désordres pro 
prioceptifs qui doivent très probablement présenter un signe de Romberg positif. 

Les résultats de cette étude montrent aussi qu"il est possible de distinguer 
qualitativement et iquantitativement les signes de Romberg positifs en fonction de 
l"amplitude de la fréquence et de la direction des oscillations corporelles. 
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