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Summary y 
ObjectiveObjective To evaluate the effects of bilateral 

pallidotomyy in patients with advanced Parkinson's disease. 

MethodsMethods Thirteen patients with Parkinson's disease had a staged 

bilaterall pallidotomy if they had severe response fluctuations, dyskinesias, 

painfull dystonia, or bradykinesia despite optimum pharmacological 

treatment.. Assessment scales were the unified Parkinson's disease rating 

scalee (UPDRS), the Schwab and England scale, and a questionnaire on 

thee effects of disability in activities of daily living and adverse effects. 

Postoperativee magnetic resonance imaging was evaluated for lesion 

locationn and extension. 

ResultsResults The median off phase UPDRS motor score was reduced from 

43.55 to 29 points after the first pallidotomy and it was further reduced 

too 23.5 points after the second pallidotomy (n=8). The UPDRS activities 

off daily living off phase score improved from 28.5 to 20.5 points after 

thee first pallidotomy and was 19 after the second pallidotomy (n=6). 

Thee Schwab and England scale off phase score showed an improvement 

afterr both procedures, first from 40 to 60, and thereafter to 90 (n=8). 

Onn phase dyskinesias were reduced substantially. Of the thirteen patients, 

tenn had adverse effects of whom five had problems with speech. One 

patientt became hemiplegic due to a delayed infarction. Ten patients 

experiencedd further benefit from the second procedure. 

ConclusionsConclusions Bilateral pallidotomy reduces dyskinesias. A second 

contralaterall pallidotomy may reduce parkinsonism, although to a lesser 

degreee compared to the first pallidotomy and with an increased risk for 

adversee effects. 
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Introduction n 
Patientss with advanced Parkinson's disease often face 

fluctuationss between immobility ('off' phase) and mobility, usually associated 

withh dyskinesias {'on' phase), despite optimum pharmacological treatment. The 

resultss of several studies indicate that unilateral pallidotomy can improve 

parkinsonismm in the off phase and reduce dyskinesias in the on phase,14 especially 

onn the contralateral body-side.^10 

Theree are a few reports on bilateral pallidotomy, most concerning a small number 

off patients. Some groups claim a good and sustained effect, without many 

adversee effects,11'13 while others report a high risk for adverse effects and cognitive 

decline.2'14-17 7 

Betweenn 1994 and 1999 we performed staged bilateral pallidotomies in 13 

patientss with Parkinson's disease. We present the follow-up of these patients to 

contributee in the discussion concerning the validity of this procedure. 

Methods s 
Patients s 

Alll patients with idiopathic Parkinson's disease, who had a 

bilaterall pallidotomy in our hospital, participated in this follow-up study. Patients 

weree eligible for unilateral pallidotomy if they had (1) idiopathic Parkinson's 

disease188 and (2) severe response fluctuations, dyskinesias, painful dystonia, and/ 

orr bradykinesia, despite optimum pharmacological treatment. Patients with a 

successfull unilateral pallidotomy, who suffered from ipsilateral severe response 

fluctuations,, dyskinesias, painful dystonia, and/or bradykinesia — despite 

optimumm pharmacological treatment — were offered a second contralateral 

pallidotomy.. Exclusion criteria were: a mini mental state examination19 score of 

244 or less, psychosis, or general surgical contraindications (e.g. unstable cardiac 

orr pulmonary disease, coagulation disorder). 

Surgicall treatment 

Bilaterall pallidotomies were always done in two sessions. The first and second 

—— contralateral — pallidotomy were done in a similar way. The technique has 

beenn described earlier.1 For target localisation, a positive contrast ventriculography 

wass done. The target coordinates for the posteroventral globus pallidus at the 

borderr of the medial and lateral segments were 2-3 mm anterior to the 

midcommisurall point, 5 mm below the intercommisural line and 21-23 mm lateral 

too the midline of the third ventricle. Microelectrode recording was not done. 

Electricall monopolar test stimulation was carried out using an electrode with a 

2.11 x 4.0 mm bare tip. With the same electrode, radio-frequency thermolesions 

weree made at C for 60 s at each 2 mm step. The number of lesions varied 
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betweenn two and five (median five) and was equal for the first and second 

pallidotomy.. The number of lesions depended on the effects of electrical monopolar 

testt stimulation and the effects of lesioning. 

Outcomee measures 

ClinicalClinical assessment In most cases, clinical assessment before the first and 

secondd pallidotomy had been performed in provoked off and on phases. Patients 

weree assessed during a follow-up visit after the second pallidotomy. The off 

phasee was defined as the condition of the patient after withholding antiparkinson 

medicationn for 12 h and being awake for at least 1 h. The on phase was the 

conditionn 1 h after taking the usual first morning dose. 

Thee scales used were the motor examination and the activities of daily living 

sectionn of the unified Parkinson's disease rating scale (UPDRS)20 and the Schwab 

andd England scale.20 

Duringg this follow-up visit patients filled out a questionnaire with the following 

questions:: (1) how is your impairment in activities of daily living at present 

comparedd to the level of impairment in activities of daily living before the first 

pallidotomy;; (2) how is your impairment in activities of daily living at present 

comparedd to the level of impairment in activities of daily living before the second 

pallidotomy;; and (3) would you choose again for a second pallidotomy. The first 

twoo questions could be answered with: clearly worse, moderately worse, slightly 

worse,, unchanged, slightly improved, moderately improved, or clearly improved. 

Thee third question could be answered with yes or no. 

AdverseAdverse effects At the follow-up visit patients filled out a questionnaire about 

adversee effects. Patients classified the adverse effects as transient {< 3 months) 

orr permanent (> 3 months). 

LesionLesion location All the postoperative magnetic resonance imaging (MRI) done 

inn the patients were collected. Each lesion was visually evaluated (RdB and JDS) 

onn the MRI scans for location and extension in relation to the globus pallidus 

parss interna (GPi), globus pallidus pars externa (GPe), putamen, and internal 

capsule.. Additionally, we recorded possible infarctions or haemorrhages. 

Statisticall analysis 

Changess in clinical assessment data were analysed with the non-parametric 

Friedmann test. If the Friedman test showed a p<0.05, Wilcoxon signed-rank test 

statisticss were used to determine between which assessments differences 

occurred. . 
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Results s 
PatientPatient flow and follow-up In our centre 13 patients 

hadd a staged bilateral pallidotomy (table 1). Patient two and four had a 

thalamotomyy before the first pallidotomy. 

Thee mean interval between the two operations was 45 weeks {range 6-98). 

Preoperativee assessments in standardised conditions were performed in nine 

patients.. Follow-up assessments in standardised conditions were performed in 

ninee patients 41 weeks (range 1-97) after the first pallidotomy and in 12 patients 

966 weeks after the second pallidotomy (range 7 weeks - 4 years, three < 1 year, 

fourr between 1 and 2 years, and five > 2 years). 

Patientt four became hemiplegic two weeks after the second pallidotomy and he 

remainedd severely disabled. We did not perform an assessment after his second 

pallidotomy.. Patient six refused off phase assessment at follow-up after the 

secondd pallidotomy. Patient one and two did not have response fluctuations 

afterr the second pallidotomy, therefore, we did only off phase assessments. The 

UPDRSS activities of daily living score of patient eight was missing. Patient 13 

livess far away from our centre, therefore we could not perform assessment in 

standardisedd conditions after the second pallidotomy, however, he did fill out 

thee questionnaire. There were no significant changes in the use of medication; 

patientss used a median of 725 levodopa equivalent units1 before surgery and 

6877 at the follow-up visit. 

Tablee 1. Baseline characteristics of the 13 patients 

Characteristicc Value 

Gender:: men / women [no of patients] 7/6 
Meann age in years  SD 53.3  7.8 
Meann age of disease onset in years  SD 35.5  8.8 
Mediann Hoehn and Yahr stage off / on (range) 4 (2.5-5) / 3 (2-4) 
Mediann medication in levodopa equivalent units1 (range) 725 (325-5000) 

ClinicalClinical assessment The UPDRS motorr score was reduced from median 43.5 

too 29 points after the first pallidotomy (n=8, Wilcoxon signed-rank test p=0.025, 

tablee 2) and to 23.5 after the second procedure, which was not statistically 

significant.. The UPDRS activities of daily living off phase score improved from 

28.55 to 20.5 points after the first pallidotomy and was 19 after the second 

pallidotomyy (n=6). The Schwab and England scale showed an improvement after 

bothh pallidotomies, first from 40 to 60 (n=8, Wilcoxon signed-rank test p=0.048) 

andd subsequently to 90 percent (Wilcoxon signed-rank test p=0.026). 

Forr on phase assessment, the UPDRS motor, the UPDRS activities of daily living, 

andd the Schwab and England scale did not show any significant changes (table 3). 
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Tablee 2. Scores in standardised off phase 

UPDRSS activities Schwab and England 
UPDRSS motor of daily living scale 

Patient t 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 0 
11 1 
12 2 
13 3 

Media n n 

Pre e 

70 0 
60 0 
98 8 
--

41 1 
46 6 
33 3 
25 5 
46 6 
69 9 
49 9 
33 3 
13 3 

43. 5 5 

Inter r 

17 7 
--
--
56 6 
30 0 
46 6 
39 9 
18 8 
28 8 
36 6 
47 7 
14 4 
17 7 

29 9 

Post t 

27 7 
34 4 
33 3 
--
18 8 
--
23 3 
24 4 
26 6 
22 2 
44 4 
14 4 
--

23. 5 5 

Pre e 

23 3 
--
--
--
29 9 
23 3 
20 0 
--
24 4 
28 8 
32 2 
31 1 
13 3 

28. 5 5 

Inter r 

. . 
--
25 5 
--
14 4 
40 0 
21 1 
20 0 
11 1 
24 4 
28 8 
20 0 
12 2 

20. 5 5 

Post t 

15 5 
23 3 
19 9 
--
22 2 
--
17 7 
21 1 
13 3 
21 1 
32 2 
13 3 
--

19 9 

Pre e 

50 0 
50 0 
40 0 
--
30 0 
30 0 
40 0 
70 0 
60 0 
40 0 
30 0 
20 0 
60 0 

40 0 

Inter r 

40 0 
--
--

50 0 
80 0 
30 0 
60 0 
60 0 
80 0 
60 0 
40 0 
80 0 
80 0 

60 0 

Post t 

80 0 
90 0 
80 0 
--

90 0 
--

90 0 
60 0 
90 0 
90 0 
40 0 
90 0 
--

90 0 

Pre=preoperative,, lnter=after first and before second pallidotomy, Post=after second pallidotomy; 
** for the UPDRS motor and Schwab and England scale, patients 1, 5, 7, 8, 9, 10, 11, and 12 were 
includedd and for the UPDRS activities of daily living, patients 5, 7, 9, 10, 11, and 12 were included; 
Friedmann test UPDRS motor p=0.005, UPDRS activities of daily living p=0.07, and Schwab and 
Englandd scale p=0.02. 

Tablee 3. Scores in standardised on phase 

UPDRSS activities Schwab and England 
UPDRSS motor of daily living scale 

Patientt Pre Inter Post Pre Inter Post Pre Inter Post 

1 1 
2 2 
3 3 
4 4 
5 5 
6 6 
7 7 
8 8 
9 9 

10 0 
11 1 
12 2 
13 3 

Media n n 
score * * 

• • 

--
20 0 
9 9 
1 1 
3 3 
7 7 
4 4 
9 9 

11 1 
4 4 

8 8 

• • 

32 2 
--

12 2 
8 8 
8 8 

11 1 
9 9 
5 5 
7 7 

10 0 
5 5 

8. 5 5 

• • 

31 1 
--

16 6 
17 7 
26 6 
12 2 
22 2 
9 9 

16 6 
4 4 
--

16 6 

~ ~ 

--
--

17 7 
10 0 
8 8 
--
9 9 
9 9 
13 3 
11 1 
10 0 

10 0 

• • 

15 5 
--

12 2 
28 8 
7 7 
14 4 
7 7 
4 4 
1 1 
12 2 
16 6 

7 7 

" " 

15 5 
--

18 8 
20 0 
12 2 
16 6 
13 3 
11 1 
20 0 
11 1 
--

13 3 

• • 

--
--
70 0 
90 0 
80 0 
90 0 
80 0 
80 0 
90 0 
90 0 
80 0 

85 5 

• • 

--
--
90 0 
90 0 
90 0 
80 0 
90 0 
90 0 
80 0 
90 0 
90 0 

90 0 

• • 

80 0 
--
90 0 
80 0 
90 0 
80 0 
90 0 
90 0 
80 0 
90 0 
--

90 0 

Pre=preoperative,, lnter=after first and before second pallidotomy, Post=after second pallidotomy; 
** for the UPDRS motor and Schwab and England scale, patients 5, 6, 7, 8, 9, 10, 11, and 12 were 
includedd and for the UPDRS activities of daily living, patients 5, 6, 7, 9, 10, 11, and 12 were 
included;; Friedman test UPDRS motor p=0.09 and UPDRS activities of daily living p=0.10. 
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Theree was a trend towards worsening on the UPDRS motor scale. Almost all 

patientss suffered from levodopa induced dyskinesias before the first pallidotomy, 

andd although we did not use a scale to assess dyskinesias, it was obvious that 

thee involuntary movements were reduced significantly on both sides after bilateral 

pallidotomy. . 

Patientt four, who suffered a delayed infarction, did not fill out the questionnaire. 

Thee question "how is your impairment in activities of daily living at present 

comparedd to the level of impairment in activities of daily living before the first 

pallidotomy?"" was answered as improved by all patients (table 4). The question 

"howw is your impairment in activities of daily living at present compared to the 

levell of impairment in activities of daily living before the second pallidotomy?" 

wass answered as unchanged by one and as improved by 11 patients. Two of 

thee 12 patients who filled out the questionnaire, would not choose for a second 

pallidotomyy if they could choose again. 

Tablee 4. Follow-up questionnaires 

Patient t 

1 1 
2 2 
3 3 
5 5 
6 6 
7 7 
8 8 
9 9 

10 0 
11 1 
12 2 
13 3 

Howw is your impairment in 
activitiess of daily living 
comparedd to the level of 
impairmentt in activities of 
dailyy living before the first 
pallidotomy? ? 

Clearlyy improved 
Slightlyy improved 
Clearlyy improved 
Clearlyy improved 
Moderatelyy improved 
Clearlyy improved 
Clearlyy improved 
Clearlyy improved 
Moderatelyy improved 
Moderatelyy improved 
Moderatelyy improved 
Clearlyy improved 

Howw is your impairment in 
activitiess of daily living 
comparedd to the level of 
impairmentt in activities of 
dailyy living before the second 
pallidotomy? ? 

Clearlyy improved 
Moderatelyy improved 
Slightlyy improved 
Clearlyy improved 
Unchanged d 
Moderatelyy improved 
Clearlyy improved 
Slightlyy improved 
Slightlyy improved 
Moderatelyy improved 
Slightlyy improved 
Clearlyy improved 

Choosee again for 
second d 
pallidotomy? ? 

Yes s 
Yes s 
Yes s 
Yes s 
No o 
No o 
Yes s 
Yes s 
Yes s 
Yes s 
Yes s 
Yes s 

AdverseAdverse effects Ten patients had adverse effects (table 5). Patient four suffered 

aa delayed infarction two weeks after the second, right-sided pallidotomy. He 

remainedd hemiplegic with severe dysarthria. Patient two, who had a contralateral 

thalamotomyy previously, suffered from severe dysarthria after the first pallido-

tomy,, which did not deteriorate after the second pallidotomy. The third patient 

hadd a left-sided congruous superior homonymous quadrantanopia following the 

secondd pallidotomy. Patient five had mild dysarthria after the first pallidotomy 

thatt did not worsen after the second procedure. In addition, he noticed mild 

choreaa of the contralateral arm en leg lasting for several hours directly following 

thee first pallidotomy. We did not classify this as an adverse effect since it is 
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Tablee 5. Adverse effects in 13 patients 

Patient t 

2 2 
3 3 
4 4 

5 5 

7 7 

8 8 
9 9 

10 0 

11 1 

12 2 

Afterr first pallidotomy 

Transient t 

Faciall paresis 

Dysphasia a 

Permanent t 

Dysarthria a 

Slightt facial paresis, 
changedd personality 

Afterr second pallidotomy 

Transient t 

Changedd personality 

Dysarthria a 

Hiccups,, intermittent 
duringg 1 day 

Confusion,, the day 
afterr surgery 

Permanent* * 

Dysarthria a 
Visuall field defect 
Delayedd infarct, hemiplegic, 
severee dysarthria 
Dysarthria,, emotional 
flattening g 
Slightt facial paresis, changed 
personality,, severe dysarthria 
Dysarthria,, drooling 
Dysarthria a 
Mildd dysarthria, emotional 
flattening g 
Hypophonia,, emotional 
flattening g 

** Permanent effects after the second pallidotomy includes permanent adverse effects after first 
pallidotomy. . 

associatedd with favourable surgical outcome.4 Following the second pallidotomy, 

patientt seven had severe dysarthria. He would not choose for a second 

pallidotomyy if he could choose again, because speech decline outweighed the 

benefitss he experienced from the second pallidotomy. Patient eight, nine and 

tenn suffered from mild, non disabling dysarthria after the second pallidotomy. 

LesionLesion location Magnetic resonance imaging was done in all patients after the 

firstt pallidotomy and in ten patients after the second pallidotomy (table 6). For 

thee left side (n=11), seven patients had the lesion in the posterior part of the GPi 

andd GPe, three patients had a lesion in the GPi only, and one patient had a 

lesionn in the GPe only. For the right side (n=12), eight patients had a lesion in 

thee GPi and GPe, of whom in one the lesion extended into the putamen. One 

patientt had a lesion in the GPi and a delayed infarction in the internal capsule 

twoo weeks after surgery and three patients had a lesion in the GPe only. 

Discussion n 
AA shortcoming of the present study is the range in follow-

upp assessments. Assessments were unblinded and included self reported efficacy 

andd adverse effects, which are subject to biases. The results after unilateral 

pallidotomyy of patient five, six, seven, ten, 11 and 13, and the results after 

bilaterall surgery of patient one, two and three have been reported earlier.1121 

Thee patients' off phase UPDRS motor, UPDRS activities of daily living, and Schwab 
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Tablee 6. Lesion location 

Patientt Right side Left side 

1 1 
2* * 
3 3 
4t t 
5 5 
6 6 
7 7 

»t t 
9 9 

10 0 
11 1 
12 2 
13 3 

GPi i 

X X 

X X 

X X 

X X 

--

— — 
X X 

X X 

--
X X 

X X 

X X 

GPe e 

X X 

X X 

X X 

--
X X 

X X 

X X 

X X 

X X 

X X 

X X 

X X 

GPi i 

X X 

X X 

X X 

X X 

— — 
X X 

X X 

X X 

X X 

X X 

X X 

GPe e 

X X 

X X 

--
X X 

X X 

X X 

X X 

X X 

— — 
X X 

Magneticc resonance imaging was done in all 
patientss after the first pallidotomy and in 10 
patientss after the second pallidotomy. 
—— No lesion visible. 
** Lesion in left thalamus from earlier surgery. 
tt Lesion in the right internal capsule (delayed 

infarction)) and left thalamus from earlier 
surgery. . 

11 Lesion right putamen. 

andd England scale score improved after the first pallidotomy. These results are 

inn agreement with earlier studies.15 Following the second pallidotomy there was 

aa trend for improvement in off phase UPDRS motor and Schwab and England 

scalee score. 

Inn the on phase, dyskinesias were significantly decreased. The median on phase 

UPDRSS motor scale score showed a trend for decline, which is probably related 

too disease progression. The UPDRS activities of daily living and the Schwab and 

Englandd scale on phase scores were unchanged. 

Tenn of the 13 patients experienced adverse effects. Three patients had severe 

permanentt adverse effects, of whom one suffered a delayed infarction. The two 

otherr patients had severe dysarthria. Six patients had non disabling permanent 

adversee effects, of whom five had a problem with speech. Four patients stated 

thatt they have experienced permanent emotional flattening or changed 

personality.. Neuropsychological assessments were not performed and therefore 

itt is likely that we overlooked neuropsychological adverse effects. Ghika et al.16 

reportedd the outcome in four patients and showed that cognitive, mood, and 

behaviourall deficits may follow bilateral contemporaneous pallidotomy. The 

proportionn of adverse effects in our cohort is in agreement with other reports 

onn bilateral pallidotomy and is higher compared to unilateral pallidotomy, in 

particularr for speech problems.2'12-14"17 This seems analogous to the adverse effects 

inn unilateral versus bilateral thalamotomy.2224 

Despitee the less important effects on parkinsonism and the number of adverse 

effects,100 patients stated that they had made the right decision when they opted 

forr the second contralateral pallidotomy. We feel that the balance between 

improvementss and adverse effects should be thoroughly investigated prior to 

judgingg whether bilateral pallidotomy could be a treatment for Parkinson's 
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disease.. A remaining question is the place of pallidotomy in advanced Parkinson's 

diseasee in view of the cohort studies that investigate the effects of deep brain 

stimulationn in the subthalamic nucleus.25 The results of studies comparing both 

proceduress have to be awaited. 

Bilaterall pallidotomy reduces dyskinesias. The findings of our study suggest that 

aa second contralateral pallidotomy may reduce off phase parkinsonism, although 

too a lesser degree compared to the first pallidotomy and with an increased risk 

forr adverse effects. 
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