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Introduction
Stereotactic lesioning of the thalamus and basal ganglia for 
treatment movement disorders is a well-known procedure that 
was frequently applied prior to the introduction of deep brain 
stimulation (DBS). However it is irreversible and there is a higher 
incidence of side effects, therefore DBS has outbalanced with 
its efficiency and safety as the first line surgical treatment in 
movement disorders [1, 2]. 

Although rare, in case of DBS hardware-related complications, 
hardware should be removed and usually after a period followed 
by either repeated DBS implantation or a lesioning procedure 
[1-3]. Recently, studies have focused on radiofrequency (RF) 
lesions by using DBS electrodes in case of hardware erosion, 
infection, or lack of efficacy before removing the system [1-4]. 
The cases, which have been reported so far, were unilateral RF 
lesioning by using a previously implanted DBS electrode. Here we 
report a case of advanced Parkinson’s disease (PD) with bilateral 

pallidotomy generated by RF using previously implanted globus 
pallidus interna (GPi) DBS electrodes. 

Patient and Methods
A 57-year-old woman who was diagnosed as PD since 20 years 
and has been put on dopaminergic drugs. Six years after the 
first symptoms she developed gait disturbances and motor 
complications. After 9 years of symptoms’ onset she had her first 
DBS implanted to bilateral subthalamic nucleus (STN) (Figure 1). 
She responded excellent to STN-DBS and her motor fluctuations 
were minimal, disabling peak dose dyskinesias have subsided and 
her medication “on” DBS “on” UPDRS was 10. However, after 2 
months she came back with high fever and skin erosion at the 
internal pulse generator (IPG) site and the system had to be 
removed and reimplanted 5 months later. Eighteen months after 
reimplantation she suffered from a new onset postural instability 
and described frequent falls. She had no postural reflex and 
posturography revealed 100% falling risk at medication “on” DBS 
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Abstract 
Deep brain stimulation (DBS) is a safe and effective treatment in alleviating motor 
symptoms and complications in advanced Parkinson’s disease (PD). However, in 
some patients, the DBS system may need to be removed due to recurrent hardware 
infection. Here we report a case of a patient who had frequent internal pulse 
generator (IPG) site infections and eventually underwent bilaterally pallidotomy 
using previously implanted globus pallidus interna (GPi) DBS electrodes. A 57-year-
old woman with advanced PD and was implanted bilateral subthalamic nucleus 
(STN) DBS. 18 months after she suffered from new onset loss of postural reflexes 
and frequent falls that were directly related with STN stimulation. Therefore, the 
STN electrodes were swithched to GPiand one year after switching to GPi DBS, 
she developed severe infection and skin erosion over the DBS hardware. The 
hardware had to be removed due to recurrent infections and before explanting 
the electrodes, bilateral pallidotomy with radiofrequency was performed by 
using the existing DBS electrodes. Two years after the bilateral posteroventral 
pallidotomy, the patient had good and stable control of PD. To our knowledge, 
this is the first case report where existing DBS electrodes were used for bilateral 
pallidotomy by RF. This technique is safe and efficient, but further studies and 
large series are needed to confirm its long-term benefits.
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“on” state. At DBS “off” (after 36 h of washout) and medication 
“on” state, she had a better postural response and posturography 
revealed 80% falling risk Her postural instability and frequent 
falls might be due to either disease progression or direct effect of 
STN stimulation. At this point we decided that her new symptoms 
were related with STN stimulation and switched the electrodes 
to globus pallidus interna (GPi). After GPi DBS not only her DBS 
“on” medication “on” state motor scores were similar to that of 
STN DBS (12 vs. 10) but also she instantly regained her postural 
reflex. Posturography revealed that falling risk was reduced to 
60%. Unfortunately, one year after GPi DBS operation she had a 
severe infection at IPG site. Therefore we discussed the removal 
of the system permanently and to make bilateral pallidotomy via 
existing DBS electrodes (3387-40; Medtronic, Inc., Minneapolis, 
Minn., USA) by using radiofrequency. 

IPG was shut off 2 days before the operation for washout. Under 
local anesthesia, after externalizing the DBS electrodes, they 
were connected to the radiofrequency (RF) generator (NT-1100; 
Neurotherm Medical Inc., Boston, USA). The RF generator was 
used for bilateral test stimulation and according to the patient’s 
most recent settings, right hand tremor arrested at 4 V and 
left hand tremor arrested at 3 V without additional associated 
neurological symptoms. On the basis of clinical response, we 
created bipolar lesions bilaterally (at 100 mA for 60 s) and then 
the tip was withdrawn 2 mm and heated for another 60 s, (620 
impedence, 100 mA, 60 s, 150 Hz , 0.2 stimulation, 0-3 V). Lesion 
positions and sizes were confirmed with magnetic resonance 
imaging which showed perilesional edema in a small degree 
(Figure 2).

At the end of surgery the electrodes and IPG were removed, and 
the early postoperative CT excluded GPi complications including 
bleeding. After bilateral pallidotomy, the patient had good 
and stable control of PD at 3rd, 6th and 18th months. DBS “on” 
medication “on” state UPDRS motor scores were 22, 23 and 25, 
respectively. She presented no motor or cognitive complications 
after the operation.

Discussion
The clinical benefit provided by DBS is significant; however, 
hardware infections may lead to removal of the DBS [5, 6]. In these 
cases lesioning surgery can be an option. Unilateral pallidotomy 
has been shown to be safe and effective treatment for the 
contralateral motor symptoms of PD [2]. However, many patients 
with PD suffer from bilateral disabling motor symptoms. Some 
preliminary studies reported that bilateral pallidotomy improved 
dyskinesia and decreased “off” time in PD patients, but they also 
noted that the rate of speech and cognitive complications were 
higher after bilateral pallidotomy [7-9]. Several studies have 
reported that bilateral pallidotomy resulted with unacceptable 
adverse effects [8-10]. During these procedures, major adverse 
effects were associated with the technique used for stereotactic 
surgery and the side effects, such as speech disturbance 
and memory dysfunction were related with bilateral lesions, 
suggesting these complications outweigh the benefits from 
surgery. On the other hand, others have reported that bilateral 

pallidotomy was safe and effective as unilateral procedure [7, 11-
14]. In our case, bilateral pallidotomy was carried out via existing 
DBS electrodes that are effectively alleviating the parkinsonian 
symptoms. During the surgery, macrostimulation was carried out 
to assure the safe contacts for lesioning. Recently, Franzini et al. 
performed local field potential (LFP) recording through implanted 
DBS electrode before the staged bilateral pallidotomy with RF. 
They emphasized that LFP recording was an objective proof of 
the lesion at the target before clinical evidence and selectivity of 
the lesion [15].

Figure 1 T1 weighted axial MRI showing the DBS electrodes in 
bilateral STN.

Figure 1 T1 weighted axial MRI showing the DBS electrodes in 
bilateral STN.

Figure 2 T2 weighted axial MRI showing the bilateral lesions in GPi 
created by RF via existing GPi BS 

 

Figure 2 T2 weighted axial MRI showing the bilateral lesions in 
GPi created by RF via existing GPi BS electrodes.
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lesion selectivity and localization before lesioning. We believe 
that this technique appears to be safe and efficient and can be 
a reasonable alternative in certain situations, but further studies 
and large series are needed to confirm its long-term benefits in 
advanced PD patients. 

In conclusion, a lesioning procedure can always be considered if 
DBS fails. In cases in which DBS has to be removed due to hardware 
erosion, infection, or lack of efficacy, RF lesioning procedures 
by using DBS electrodes might be performed unilaterally or 
bilaterally before removing the system. Furthermore, DBS 
electrodes can also be used for LFP recordings to confirm the 
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