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Abstract
Context: The management of Parkinson’s disease poses a real problem for the clinician. Stimulation of the subthalamic nucleus is a certain 

therapeutic hope, even if it does not stop the evolutionary genius of the disease.

Objective: To evaluate the evolution over time of the effect of stimulation of the subthalamic nucleus on clinical parameters of Parkinson’s 
disease.

Patients and Method: The UPDRS scores of 51 patients followed in the context of a neurology consultation were evaluated in ON/OFF STIM 
conditions. Beyond the overall UPDRS score, sub-scores relating to akineto-rigid signs and axial signs were also evaluated in the context of an 
experimental study. The statistical analysis used a classical linear model. A threshold of statistical significance was retained for p < 0.05.

Results: It appeared that, for the UPDRS global score, there is a significant and persistent ON vs OFF difference in the time interval studied. This 
difference ON vs OFF was also found significantly and persistently for the subscores relating to the axial signs and the akineto-rigid signs.

Conclusion: Our results show that the effect of stimulation of the subthalamic nucleus on the global UPDRS score and the sub-scores relating to 
akineto-rigid and axial signs is real and persistent during the time interval studied.
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Introduction 
Parkinson’s disease poses a real problem of management for 

the clinician insofar as there is no curative treatment. Indeed, the 
only treatments currently available are purely symptomatic and 
dominated by L-dopa. However, its effect dissipates over time 
after a more or less long phase of effectiveness called “therapeutic  

 
honeymoon” [1]. Stimulation of the subthalamic nucleus therefore 
represents a credible therapeutic alternative because its efficacy 
on the clinical signs of Parkinson’s disease has been proven [2]. 
Our objective was therefore to evaluate the effect over time of this 
technique on the motor clinical signs of Parkinson’s disease.
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Patients and Methods
Patients 

Fifty-one patients, followed as part of a neurology consultation 
and wearing a subthalamic nucleus neurostimulation device, were 
evaluated in ON STIM (stimulation on) and OFF STIM (stimulation 
off) conditions at different postoperative time intervals. All patients 
had previously signed an informed consent.

Methods 
The evaluation consisted of establishing the UPDRS motor 

score for each patient, which corresponds to the third part of this 
scale for evaluating Parkinson’s disease [3]. Alongside the global 
motor score of the UPDRS, sub-scores relating respectively to the 
akineto-rigic signs and to the axial signs were also individualized. 
The sub-score relating to the akineto-rigid signs that we called U_
AKIR in this work corresponded in fact to the sum of items 19, 22, 
23, 24, 25, 26 and 31. As for the sub-score relating to the axial signs 
and called here U_AXIAL, it corresponded to the sum of items 18, 
27, 28, 29 and 30. The postoperative time interval studied extended 
up to 100 months and was divided into five sub-intervals (0 to 20 

months, 21 to 40 months, 41 to 60 months, 61 to 80 months and 81 
to 100 months). For each interval, the average of the patient scores 
was calculated in ON and OFF STIM conditions.

The statistical analysis used a classical linear model. The 
significance threshold was retained for p < 0.05. In addition, a time 
threshold at 10 months has been introduced, making it possible to 
compare the parameters before and after this threshold.

Results
Patients

The patients had a mean age of 61 years (SD= 6.86) with a mean 
duration of disease progression of approximately 13 years (SD= 
4.84).

UPDRS Global Motor Score (U_GLOBAL)
Concerning U_GLOBAL, a significant (p < 0.001) and persistent 

difference ON STIM vs OFF STIM was noted in the considered time 
interval of the postoperative delay. In addition there is a decreasing 
trend of U_GLOBAL values in OFF and ON conditions with a 
significant slope (p < 0.01) (Figure 1).

Figure 1: Temporal evolution of U_GLOBAL during the postoperative period (in green the patients in OFF STIM and, in red, the patients in 
ON STIM). DEL_POSTOP means postoperative period.

Still concerning U_GLOBAL, there was a clear statistically 
significant difference in level between the scores before and after 
10 months: the scores were better after 10 months (p < 0.01) 
(Figure 2).

The Subscore Relating to Akineto-Rigid Signs (U_AKIR)
For U_AKIR, the ON vs OFF difference is also clear and persists 

over time (p < 0.001). We noticed here, as for U_GLOBAL, a threshold 

effect with better U_AKIR scores after the tenth month (p < 0.001) 
(Figure 3).

The Subscore Relating to Axial Signs (U_AXIAL)
Concerning the U_AXIAL sub-score, the difference ON vs OFF 

exists and persists in the time interval studied (p < 0.001). Finally, 
no threshold effect was found at 10 months (p = 0.83) (Figure 4).
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Figure 2: Temporal evolution of U_GLOBAL during the post-operative period (False: post-operative period less than 10 months; True: post-
operative period greater than 10 months; DEL_POSTOP: post-operative period).

Figure 3: Temporal evolution of U_AKIR during the postoperative period (False: postoperative period less than 10 months; True: 
postoperative period greater than 10 months; DEL_POSTOP: postoperative period).
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Figure 4: Temporal evolution of U_AXIAL during the postoperative period (False: postoperative period less than 10 months; True: 
postoperative period greater than 10 months; DEL_POSTOP: postoperative period).

Discussion
Stimulation of the subthalamic nucleus statistically significantly 

improves the UPDRS global motor score. This tends to confirm that 
it is a technique that is effective on the motor signs of Parkinson’s 
disease. Indeed, this efficiency has already been underlined by 
several works [4,5]. Our results also showed that the UPDRS global 
motor score results were much better after 10 months with a 
statistically significant difference p < 0.01. This threshold effect 
at 10 months could be interpreted as the time required after the 
intervention for the patient to fully recover from the surgical 
procedure, but also for the clinician to reach optimal stimulation 
parameters. Some authors have estimated that a delay of 3 to 
6 months could be necessary for a highly qualified clinician to 
achieve optimal results [6]. Beyond the clinician’s experience, other 
parameters such as the clinical situation of each patient, the early 
implementation or not of neurostimulation could be taken into 
account in the efficiency and duration of the results [7].

U_AKIR behaved globally similar to U_GLOBAL with, on the 
one hand, a statistically significant and persistent ON vs OFF STIM 
difference over the time interval studied (p< 0.001) and, on the 
other hand, a threshold effect with much better and statistically 
significant results after 10 months (p < 0.001). These data 
therefore seem to support the certain effectiveness of stimulation 
of the subthalamic nucleus on the akineto-rigid signs of Parkinson’s 
disease. Again, other studies have already reported such efficacy 
[6,8,9]. 

Finally, concerning U_AXIAL, even if the difference ON vs OFF 
STIM was statistically significant and persistent over the time 
interval studied (p<0.001), it was not found here, contrary to the 
level of the two previous parameters, a threshold effect. In other 
words, the results before and after 10 months were not statistically 

significantly different. This “ambiguous” behavior, one might say, 
of U_AXIAL should be attributed to a lesser and mixed efficacy in 
general of stimulation of the subthamic nucleus on the axial signs 
of Parkinson’s disease. It is indeed known that axial signs (related 
to disorders such as gait, speech and balance, for example) respond 
less well to neurostimulation of the subthalamic nucleus [10,11,12]. 
The ON vs OFF STIM effect was persistent over the entire time 
interval studied, i.e. 100 months (just over 8 years), suggesting a 
lasting effectiveness of neurostimulation on the parameters studied. 
Another study on the long-term efficacy of neurostimulation, but 
this time focusing on isolated dystonia, also showed a robust and 
persistent effect of the technique over an average of about 8 years 
[13].

Conclusion 

The effect of stimulation of the subthalamic nucleus on the 
clinical signs of Parkinson’s disease seems to be real and persistent 
over the time interval studied. The results also seem much better 
from the 10th month. This time threshold would represent the 
time necessary for patients to recover well from the intervention 
and to benefit, after several adjustments, from optimal stimulation 
parameters. These are hypotheses that will have to be analyzed in 
the light of further studies.

Acknowledgement
The authors would like to thank the SCAC of the French 

Embassy in Dakar (Senegal), the France Parkinson association and 
all the patients who participated in the study. 

Conflict of Interest
The authors declare that they have no conflict of interest in 

relation to this work.

http://dx.doi.org/10.33552/ANN.2023.14.000834


Citation: SARR Mamadou Moustapha*, SARR Thérèse Marianne, KA Mamadou, MARONE Zeïnabou,COLY Mame Saloum, GHIO Alain, ESPESSER 
Robert, TESTON Bernard(†) and VIALLET François. Subthalamic Nucleus Stimulation is Efficient over the Time in Parkinson’s Disease: A 
Clinical Evaluation. 14(2): 2023. ANN.MS.ID.000834. DOI: 10.33552/ANN.2023.13.000834

Archives in Neurology and Neuroscience                                                                                                                              Volume 14-Issue 2

Page 5 of  5

References
1. Viallet F, Gayraud D, Bonnefoi-Kyriacou B, Dupel-Pottier C et Aurenty R 

(2001) Aspects cliniques et thérapeutiques de la maladie de Parkinson. 
Encycl Méd Chir, Neurologie 17-060-A-50: 26 p.

2. Pollak P, Benabid AL, Gross C, Gao DM, Laurent A, et al. (1993) Effects 
of subthalamic nucleus stimulation in Parkinson’s disease Rev Neurol 
149: 175-6.

3. Fahn S, Elton RL, committee motUd (1987) Unified Parkinson’s Disease 
Rating Scale. In: Fahn S, Marsden CD, Calne DB, eds. Recent developments 
in Parkinson’s disease. Florham Park, NJ: MacMillan, Health Care 
Information:153-64.

4. Little S, Beudel M, Zrinzo L, Foltynie T, Limousin P, et al. (2016) Bilateral 
adaptive deep brain stimulation is effective in Parkinson’s disease. J 
Neurol Neurosurg Psychiatry 87(7): 717-21.

5. Limousin P, Krack P, Pollack P, Benazzouz A, Ardouin C, et al. (1998) 
Electrical stimulation of the subthalamus nucleus in advanced 
Parkinson’s disease. N Engl J Med 339: 1105-11.

6. Bronstein JM, Tagliati M, Alterman RL (2011) Deep brain stimulation for 
Parkinson disease: an expert consensus and reviewof key issues. Arch 
Neurol 68(2): 165-71.

7. Espay AJ, Vaughan JE, Marras C, Fowler R, Eckman MH (2010) Early 
versus delayed bilateral subthalamic deep brain stimulation for 
parkinson’s disease: a decision analysis. Mov Disord 25(10): 1456-63.

8. Sarr MM, Seck LB, Touré PS, Diop MM, Berthé A et al. (2015) Effects of 
subthalamic nucleus stimulation on targeted motor signs of Parkinson’s 
disease. J Neurol Neurochirur Psych 11(2) : 31-6.

9. Van den Wildenberg WPM, van Wouwe NC, Ridderinkhof KR, Neimat JS, 
Elias WJ, et al. (2021) Deep-brain stimulation of the subthalamic nucleus 
improves overriding motor actions in Parkinson’s disease. Behav Brain 
Res 402: 113124.

10. Van Nuenen BF, Esselink RA, Munneke M, Speelman JD, Van Laar T, et 
al. (2008) Postoperative gait deterioration after bilateral subthalamic 
nucleus stimulation in Parkinson’s disease. Mov Disord 23: 2404–6.

11. Sarr MM, Seck LB, Espesser R, Teston B, Dramé M et al. (2014) Effects 
of subthalamic nucleus stimulation on pneumophonic coordination in 
Parkinson’s disease. Rev int sc méd 16(2): 119-25.

12. Cossu G, Pau M (2017) Subthalamic nucleus stimulation and gait in 
Parkinson’s Disease: a not always fruitful relationship. Gait Posture 52: 
205-10.

13. Li JM, Li N, Wang J, Wang X, Su MM et al. (2021) Analysis of long-term 
efficacy and influencing factors of subthalamic nuclear stimulation for 
isolated dystonia. In: Zhonghua Yi Xue Za Zhi (Eds.), 101(5): 350-4.

http://dx.doi.org/10.33552/ANN.2023.14.000834
https://pubmed.ncbi.nlm.nih.gov/26424898/
https://pubmed.ncbi.nlm.nih.gov/26424898/
https://pubmed.ncbi.nlm.nih.gov/26424898/
https://pubmed.ncbi.nlm.nih.gov/20937936
https://pubmed.ncbi.nlm.nih.gov/20937936
https://pubmed.ncbi.nlm.nih.gov/20937936
https://pubmed.ncbi.nlm.nih.gov/20629150/
https://pubmed.ncbi.nlm.nih.gov/20629150/
https://pubmed.ncbi.nlm.nih.gov/20629150/
https://pubmed.ncbi.nlm.nih.gov/33422595/
https://pubmed.ncbi.nlm.nih.gov/33422595/
https://pubmed.ncbi.nlm.nih.gov/33422595/
https://pubmed.ncbi.nlm.nih.gov/33422595/
https://pubmed.ncbi.nlm.nih.gov/18951532/
https://pubmed.ncbi.nlm.nih.gov/18951532/
https://pubmed.ncbi.nlm.nih.gov/18951532/
https://pubmed.ncbi.nlm.nih.gov/27915226/
https://pubmed.ncbi.nlm.nih.gov/27915226/
https://pubmed.ncbi.nlm.nih.gov/34645254/
https://pubmed.ncbi.nlm.nih.gov/34645254/
https://pubmed.ncbi.nlm.nih.gov/34645254/

