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Introduction
Surgical interventions for Parkinson’s disease may be a 

treatment option in predominantly unilateral symptoms in 
patients whose symptoms are not adequately managed by other 
treatment modalities. Eligibility of the patients who are good 
surgical candidates must be carefully analyzed. General surgical 
complications as well as post-operative cognitive and mood 
changes must be assessed. Idiopathic Parkinson disease is a Neuro 
degenerative disease that is characterized by resting tremor, 
bradykinesia, rigidity and in later postural instability. The loss of 
dopaminergic cells in the substantia nigra pars compacta accounts 
for the motor dysfunction in Parkinson disease. In Parkinson disease 
there is disruption of normal excitatory and inhibitory influences 
within the basal ganglia most pronounced in the ventrolateral  

 
part of the substantia nigra that innervates the posterior putamen, 
this causes abnormal activity in the thalamocortical circuits. In 
the direct pathway, the stratum receives excitatory input from the 
cortical regions and projects inhibitory efferent to the GPI/SNr 
complex. These structures have an inhibitory effect on the thalamus 
which subsequently projects excitatory efferent to the cortex. The 
indirect pathway exerts inhibitory effect that projects from the 
striatum to the Globus pallidus externa then to the STN which then 
projects excitatory effects to the GPI-SN-pr complex (Figure 1). In 
the post-levodopa era, several neuroanatomical targets such as the 
thalamus, GPI and STN can be approached with surgical techniques 
as ablation stimulation and transplantation to alleviate the motor 
symptoms associated with PD.

Figure 1: Reference Open access peer-reviewed chapter. Pathophysiology of L-Dopa Induced Dyskinesia-Changes in D1/D3 Receptors and Their Signaling 
Pathway.
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Neuro Behavioral Outcomes After Surgical 
Lesioning of the Ventrolateral and Ventral Anterior 
Nuclei of the Thalamus 

The cognitive morbidity after ventrolateral and ventral 
interior thalamus surgery cannot be ascertained because of the  
 
different methods of assessment measures, and different surgical 
approaches. 

Modern thalamotomy may be safer than the earlier operations. 
Gamma knife thalamotomy was reported to have a complication 
rate of 1.5 to 2% [1]. In a case series of unilateral thalamotomy (28 
right and 25 left), formal neuropsychological measures showed 
little change three months after surgery [2].

 Burchiel KJ [3] noted that 39% of thalamotomy patients 
demonstrated decline in speech, language and memory which 
was more prevalent among bilateral then unilateral operates 60% 
versus 31% Case series and studies found that verbal memory 
declined after unilateral left and bilateral thalamotomy Shapiro DY, 
et al. [4] but not after unilateral right thalamotomy [5]. Transient 
attention declines Riklan M, et al. [6], transient reduction in verbal 
fluency were also found after left and bilateral thalamotomy.

Postoperative Changes in Mood and Behavior
A study by Angelini and colleagues [7] reported cases of 

depression following surgery. Several investigators in contrast have 
reported improvement in depressive and obsessive symptomatology 
postoperatively [8]. Cases of bilateral thalamotomy are more likely 
to display persistent neuropsychiatric changes.

Ventral Intermediate Nucleus Deep Brain 
Stimulation, Postoperative the Changes in Cognition

Thalamic stimulation does not appear to cause decline in 
verbal fluency or memory. Improvements on tasks of problem-
solving, verbal fluency, naming and delayed recall were observed 
up to 12 months [9]. Stimulation parameters may also play a role 
in cognitive findings. Studies employing intraoperative lower 
frequencies 60 Hz were more predictive of memory impairment 
than higher frequencies 200 Hz, the latter are employed in DBS. 
No significant depression was detected at three months following 
surgery in patients who demonstrated improvement in motor 
functioning [10].

Globus Pallidus Surgical Lesioning Gpi
In a meta-analysis by Alkhani and Lozano it was reported that 

transient memory deficits occur in 1.3% of cases after unilateral 
or bilateral pallidotomy, persistent memory deficits of good in less 
than 1% of cases [11]. The most frequently reported postoperative 
cognitive change is decline in the verbal fluency after left 
pallidotomy, these are not evident after unilateral right pallidotomy. 
Depressive symptoms were reported in some cases after that globus 
pallidotomy however several studies have reported no significant 
change in mood state [12].

Deep Brain Stimulation GPI
It was reported that decline in visual construction ability and 

verbal fluency of non-significant clinical importance have occurred 
[13].

Changes in Mood and Behavior
Unilateral GPI deep brain stimulation did not induce depressive 

symptoms. One study reported as single patient who underwent 
bilateral staged GPI DBS surgery and developed manic episodes 
after deep brain surgery both with unilateral and bilateral 
stimulation. This improved after reduction in his Levodopa dosage 
[14].

Subthalamic Nucleus Surgical Lesioning
Sub thalamotomy is avoided for concern of causing 

hemiballismus. Spiegel E, et al [15]. report a 30% incidence of 
psycho-organic syndrome out of 33 patients who underwent sub 
thalamic ablation surgery.

Deep Brain Supplement Simulation
Cognitive outcomes after bilateral STN-DBS varies across 

studies. Ardouin C, et al [16] reported changes in cognition 3 to 
6 months after bilateral subthalamic DBS. Cognitive decline was 
observed on verbal fluency tasks 

Changes in Mood and Behavior
Several studies reported improvement in depression [16]. Signs 

of perseveration, impulsivity, diminished social judgment have 
been reported [17].

Summary
Surgical interventions for Parkinson’s disease may be relatively 

safe from the cognitive standpoint. Decline in verbal fluency was 
noted after left-sided surgeries. Isolated cases of psychiatric decline 
have been reported, more noted in patients who are elderly and 
with a baseline of dementia. Formal assessment with standardized 
neuropsychological testing is needed to determine the possible side 
effects of surgery or DBS. DBS appears to be safer than ablation 
surgery.
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