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Aim: The a�m of th�s stu�y was to assess the ��rect cost of �eep bra�n st�mulat�on of b�lateral 
subthalam�c nucleus (DBS-STN) for Park�nson’s ��sease �n relat�on to �ts outcome.
Method: D�rect costs an� the effects of the DBS-STN treatment were e�aluate� �n twenty success��esuccess��e 
Park�nson�an pat�ents �ur�ng a �2 months follow-up. The cl�n�cal effects on Park�nson�an symptoms 
were �e���re�� ��� ��e �����e�� ��r�������� ���e��e ������� ����e ��������� ���� ��e e��e��� �� �e�����e���re�� ��� ��e �����e�� ��r�������� ���e��e ������� ����e ��������� ���� ��e e��e��� �� �e����ealth 
�e���e�� Q������� �� L��e ���Q�L� were ���e��e�� ������ ��e ��r�������� ���e��e Q�e��������re ���Q���Q�L� were ���e��e�� ������ ��e ��r�������� ���e��e Q�e��������re ���Q�
39� ���� ��e N���������� �e���� �r����e �N��� �� �e���r���� ����r��e���. 
Results: �TN �B� ��������������� ��pr�ve�� ��e �������� ����p���� ���� ��Q�L �� ��r��������� 
p���e���. I��re�e���� ���� ���p�re�� �� pre�per���ve �e������ �re���e�� w�� ��������e�� �� 25 591 € 
�32 245 ��$� per p���e�� ���r���� ��e ��r�� p����per���ve ��e�r. 
Conclusions: ���� ���ep����e ���re�e���� ����� we were ���e �� ��������������� re��eve ��e ����r���� ���ep����e ���re�e���� ����� we were ���e �� ��������������� re��eve ��e ����r 
compl�cat�ons of pharmacotherapy, result�ng �n a better funct�onal outcome an� �ncrease� qual�ty of 
l�fe for PD pat�ents.
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Park�nson’s ��sease (PD) �s cons��ere� to be one of 
the most expens��e neurolog�cal ��sor�ers [�] to 

treat. Espec�ally the presence of motor compl�cat�ons 
result�ng from pharmacolog�cal therapy �s assoc�ate� 
w�th h�gh costs to the health care system [3]. �e�e������� 
there has been an �ncrease� �nterest �n surg�cal 
proce�ures to treat a��ance� PD [2]. In part�cular, h�gh 
frequency �ntracerebral st�mulat�on of the subthalam�c 
nucleus (STN) has become a real�st�c treatment opt�on 
for se�ere Park�nson’s ��sease �n recent years [��]. 
B�lateral �eep bra�n st�mulat�on (DBS) of the STN 
has been shown to rel�e�e car��nal motor s�gns �n 
Park�nson�an pat�ents [23, �]. �urthermore, the nee� 
for me��cat�on �ecreases [20] an� the qual�ty of l�fe 

�mpro�es [�4, 9, 4) through long-term DBS-STN. 

Desp�te the un��sputable me��cal effect��eness of       
the DBS-STN treatment, the econom�c perspect��e 
must be taken �nto account �n or�er to ��rect the 
a�a�lable resources as sens�bly as poss�ble [24]. Th�s 
�s espec�ally �mportant when cons��er�ng complex 
treatment mo�al�t�es wh�ch may t�e up a lot of 
health care system resources. So far, there �s l�m�te� 
�nformat�on about the costs compare� to the effects of 
the STN DBS treatment [24, 26]. 

The a�m of th�s stu�y was to assess the ��rect costs of 
b�lateral STN DBS �n relat�on to symptomat�c rel�ef, 
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�e���re�� ��� ��e �����e�� ��r�������� ���e��e ������������e�� ��r�������� ���e��e ������� 
����e ������� � ������� �5], an� health relate� qual�ty of l�fe 
���Q�L��� �e���re�� ��� ��e N���������� �e���� �r����eN���������� �e���� �r����e 
(N�P) [N�P) [7] ���� ��e ��r�������� ���e��e Q�e��������re��r�������� ���e��e Q�e��������re 
���Q�39� ���Q�39� �22] �nstruments. 

Method
Twe���� ����e���ve p���e��� ����������� ��e ��r������������e���ve p���e��� ����������� ��e ��r�������� 
D�sease Soc�ety Bra�n Bank cl�n�cal cr�ter�a, [6] an� 
treate� w�th b�lateral STN st�mulat�on, were e�aluate� 
preoperat��ely an� �ur�ng a �2 month follow-up 
������ ��e ����� ���e���e�� �� we�� �� ��Q�39 
an� N�P �nstruments. The stu�y was prospect��e, 
an� pat�ents were operate� on between the years 
200� - 2003. The PD me��cat�on was stable for 3 
months pr�or to the operat�on. Desp�te an opt�malDesp�te an opt�mal 
me��cat�on reg�me assesse� an� recommen�e� by the 
�re������ �e�r���������� ����r fl������������ e�pe������� 
�ysk�nes�as, were se�ere. The pat�ents respon�e�The pat�ents respon�e� 
fa�ourably to le�o�opa. The structure of the bra�n, 
v�������e�� ��� M�I�� w�� ��r��� ���� ever�� p���e�� w�� 
e�aluate� by a neuropsycholog�st to exclu�e �ement�a 
an� psych�atr�c ��sor�ers. The me��an preoperat��e 
�oehn an� Yahr stag�ng was 3. 

The pat�ents (4 women an� �6 men) w�th a mean age 
of (±S.D.) 59 ± 8 years ha� suffere� from Park�nson’s 
��sease for a mean of (±S.D.) �3 ± 7 years. 

�ur surg�cal pract�ce was compr�se� of a stan�ar� 
�ntraoperat��e �entr�culography, ser��ng as an 
anatom�cal bas�s for all stereotact�c measurements. 
Intraoperat��e stereotact�c X-ray control was rout�nely 
ut�l�ze� for �er�fy�ng the pos�t�on of the �mplante� 
�B��e�e��r���e�. M��r������������ ����������� 
�FG 5� ���������r�� ������������ B�r���������� M���.� 
comb�ne� w�th temporary test st�mulat�on (Mattr�x, 
Me�tron�c, M�nneapol�s) through permanent DBS 
electro�es (mo�el 3387, Me�tron�c, M�nneapol�s) 
was also use�. The STN was �nterprete� to be locate� 
3 mm poster�or to the m��comm�ssural po�nt, 5 mm 
below �t an� �2 mm lateral from the m��l�ne. The 
e�e��r���e� were ��p����e�� ��������e������. Be�e������ 
effects, as well as �n��rect effects, were assesse� 
�ur�ng the test st�mulat�on per�o�. Thereafter, the 
follow�ng �ay, a permanent pulse generator (K�netra, 
Me�tron�c, M�nneapol�s) was �mplante� un�er general 
anesthes�a. Met�culous a�justments of the st�mulat�on 
s�te an� st�mulat�on parameters were un�ertaken 
whene�er nee�e� �ur�ng the follow-up. Th�s was 
�one �n or�er to opt�m�ze DBS by str���ng to ach�e�e 
max�mum therapeut�c potent�al w�th the least amount 
of poss�ble s��e effects. The pat�ent’s me��cat�on was 

also carefully a�juste�. 

The effects of the DBS-STN on motor symptoms an� 
��e ����v���e� �� ������� ���e �A�L� were ev�����e�� ��� 
our neurolog�st (T�) bl�n�e� to the st�mulat�on status. 
The st�mulator was ran�om�ze� to be �N or ��� one 
hour before e�aluat�on, wh�ch was performe� tw�ce. 
T�e p���e��� were ev�����e�� ������ ��e ����� p�r� 
I ��e��������� �e��v��r ���� �������� p�r� II �A�L��� 
part III (motor subscale) an� part IV (compl�cat�ons 
of therapy). The tests were performe� preoperat��ely 
an� then postoperat��ely at one an� �2 months after 
the operat�on �ur�ng the best me��cat�on-on phase. If 
necessary, the pat�ents were �n��te� to the hosp�tal for 
a���t�onal ��s�ts for a�just�ng st�mulat�on parameters.

�e ��e�� �w� ����r��e����� ��e ��Q�39 ���� N�� �� 
�e���re �e���� re���e�� q������� �� ���e ���Q�L�. T�e 
��Q�39 ��� � we�� e��������e�� �����r��� v��������� 
an� a mo�erate content �al���ty [8, �7]. The N�P �s 
a gener�c �nstrument or�g�nally �e�elope� an� teste� 
for �ts �al���ty an� rel�ab�l�ty �n the �K [7, �8]. �e �e�e 
��e�� ��e ��r�� �e����� �� ��e �����r�ze�� F������ ver���� 
of the N�P [�0]. Th�s ensures that the results are. Th�s ensures that the results are 
comparable w�th countr�es where the N�P has been 
�al��ate�. 

Th�s stu�y assesse� the ��rect costs, �.e. the costs of 
perform�ng the operat�on an� necessary postoperat��e 
care an� follow-up ��s�ts, from the perspect��e of 
the health care pro���er. The costs were �eterm�ne� 
as the charges for �rug treatment an� the �n-pat�ent 
hosp�tal care. The �rug pr�ces were atta�ne� from the 
�������� F������ pr��e ���� ����r���� Fe������� 2005� 
us�ng the largest a�a�lable package s�ze. The costs 
of the surgery �nclu�e� the preoperat��e e�aluat�ons, 
operat�on theatre costs, salar�es, anesthes�a an� the 
reco�ery room costs. The expen��ture for a hosp�tal 
�ay �nclu�e� all pat�ent relate� costs such as treatment, 
exam�nat�ons, �rugs, foo� an� phys�otherapy. The 
pr�ces were �er��e� from the hosp�tal reg�ster. The 
total cost for the hosp�tal stay was calculate� by 
mult�ply�ng the total number of �ays of hosp�tal stay 
by the mean costs of one �ay. �or �mplement�ng the 
DBS treatment, no new fac�l�t�es ha� to be bu�lt �n our 
hosp�tal, as we coul� re��rect the ex�st�ng resources 
to th�s no�el mo�e of therapy �nstea� of tra��t�onal 
les�onal stereotact�c surgery.

All currency was con�erte� accor��ng to the exchange 
r��e� �� M��� 2005:  € 1 = ��$ 1.26. 

All pat�ents part�c�pate� �n the stu�y �oluntar�ly after 
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�nforme� consent. The �n�est�gat�on rece��e� the 
appro�al of the local eth�cs comm�ttee.

�or stat�st�cal treatment of the results, the SPSS-
sprea�sheet �2.0 was ut�l�ze�. �or stat�st�cal analys�s 
of the results, �r�e�man’s test an� pa�re� sample t-test 
were ��e��. T�e �eve� �� ������������e w�� �e� �� 0.05.

Results
The costs assoc�ate� w�th DBS were �����e� �nto two 
categor�es:  surgery an� follow-up ��s�ts. The surgery 
costs �nclu�e� the st�mulator, lea�s an� electro�es 
�K��e�r��� Me���r������ €14 346�� ��$ 18 076�;  ����r�e� 
of the employees an� use of the operat�on theatre plus 
��e re��ver�� r��� �€ 2 615�� ��$ 3 295�;  ��e���e��� 
�€ 1 380�� ��$ 1 739� ���� ��p���e�� ������� ����� �€ 
234, �S$ 295/ �ay). The a�erage length of stay for 
an operat�on was 7.9 �ays per pat�ent, result�ng �n 
��p���e�� ������� ����� �� € 1 849 ���$ 2 330�. T�e 
��r��er�� ����� ���e �� € 20 142 ���$ 25 379� per 
pat�ent. �n a�erage there were three follow-up ��s�ts 
per p���e�� ���r���� ��e ��r�� ��e�r ���er ��e �re���e��. T�e 
total length of the stay �n hosp�tal was, on a�erage, 7.� 
������ per p���e��. F����w��p v����� �����e�� � ���� �� € 
� 66� (�S$ 2 093) per pat�ent. Thus, the total ��rect 
����� ��r ��e �per���ve �re���e�� per p���e�� w�� € 
25 869 ���$ 32 595� �� ��e ��r�� ��e�r.

T�e p���e���� �ee�� ��r �e��������� re����e�� ��������������� 
���r���� ��e �����w��p per����;  � �e�� ������� ����e �� 
le�o�opa (± S.D) 450 ± 3�0 mg ��m�n�she� to a mean 
�ose of (± S.D) 320 ± 224 mg one year postoperat��ely 
�p = 0.031�. A����� �ev����p� eq��v��e�� ������� ����e� 
�LE��� �27�� 16�� 12] re����e�� �r�� 921 ± 459 ��� �� 
779 ± 488 ��� �p = 0.007�. ��r re�e�r�� ���� ���we���ur research also showe� 
� ������������ ��e�re��e �� �e�� ��r��� ����� ���r���� �ecrease �n mean �rug costs �ur�ng 
the follow-up (Table 3). The most �mportant factor 
�ecreas�ng costs was the re�uct�on of le�o�opa �oses. 
The cost for �rugs �ur�ng the one-year per�o� after 
��e �re���e�� w�� € 4 066 ���$ 5 123�. Me�� ��r��� 
��v����� �� � re���� �� ��e �per����� ������e�� € 278 
(�S$ 350) �n follow-up per�o� costs per pat�ent.

The cl�n�cal �mpro�ement of the pat�ents �s presente� 
�n Table �. T�e ���� ������������ ������e w�� ������e�� 
�� ��e ����� IV �������e v���e� refle������ 
�mpro�ement of motor compl�cat�ons. At the en� of 
�����w��p per������ ��e ����� �������e III �����r� 
score was (mean±S.D.) 25.� ± �5.9 w�th st�mulat�on25.� ± �5.9 w�th st�mulat�on5.� ± �5.9 w�th st�mulat�on 
on an� 38.2 ± �8.2 w�th st�mulat�on off (p < 0.00�). 

T�e e��e�� �� �TN �B� �� ��e ��Q�L �� pre�e��e�� �� 
Table 2. I�pr�ve�e��� �� ��e ��Q�39 �������e� ��r 

����v���e� �� ������� ���e �A�L��� e�������� we����e������ 
st�gma, bo��ly ��scomfort an� summary �n�ex were 
�������������� ������������. ����� ��e ��Q�39 �������e 
������������� v���e� ��e�er��r��e�� ��������������� 
�ur�ng the follow-up. In the N�P ��mens�ons, there 
w�� � �������������� ������������ ��pr�ve�e�� �� ��eep�� 
emot�onal react�ons an� soc�al �solat�on.

The total �ncremental cost, mean�ng the ��fference 
between the total ��rect costs of the operat��e 
treatment an� the sa��ngs �n me��cal costs �ur�ng 
��e ���e ���e�� w�� ��������e�� �� �e € 25 591 ���$ 
32 245� per p���e��. B��e�� �� ��e ����� ����� ���re�� 
��e ���re�e���� ���� per ��e ���� ��pr�ve�e�� w�� € 
1 815 ���$ 2 287�. I��re�e���� ������ ������ ��e ��Q�
39 summary �n�ex as an outcome measurement, was 
€ 3 083 ���$ 3 885� per ��e ���� ��pr�ve�e��.

Discussion
T��� ������� ���we�� ���� �TN �B� ��������������� 
re��eve� �������� ����p���� ���� ��pr�ve� ��e ��Q�L 
of Park�nson�an pat�ents. The costs of b�lateral STN 
�B� ������e�� �� �� ���� �� € 25 869 ���$ 32 595� 
per pat�ent �ur�ng the one year follow-up per�o�. The 
total �ncremental cost, mean�ng the ��fference between 
the total ��rect costs of the operat��e treatment an� the 
sa��ngs �n me��cal costs �ur�ng the same t�me, was 
��������e�� �� �e € 25 591 ���$ 32 245� per p���e��. 
T�e ��r�� ��e�r �� �TN �B� ��er�p�� �� expe���ve ���e �� 
the h�gh cost of the st�mulator �e��ce. The follow�ng 
years are less expens��e, because the st�mulator only 
nee�s to be replace� after 3 – 5 years [��, �9]. 

T�e ���p��������� �� �e������ ��er�p�� ������ IV� 
���������e�� ��������������� re�������� �� � �e��er ���������� 
outcome for the pat�ents. Th�s �s also supporte� by a 
������������ ��pr�ve�e�� �� ��e A�L �������e ������ 
II� v���e�. I�pr�ve�e�� �� ��e ��Q�L v���e� ������ 
���� ��e ��Q�39 ���� N�� ����r��e��� w�� ��v����. 
T�e ������e �� �TN �B��� ���e��e�� w��� ��e ����� 
subscales w�th me��cat�on an� st�mulat�on on, was �n 
the same range as that of other stu��es, wh�ch ha� an 
exper�mental �es�gn s�m�lar to ours [24, 2�, 25]. TheThe 
��Q�39 �e���re�e��� �� ��r p���e�� ��r��p ���we�� 
� ������������ ��pr�ve�e�� �� ��e �������e� �� A�L�� 
emot�onal well-be�ng, st�gma an� bo��ly ��scomfort. 

In many pre��ous STN DBS stu��es the effect of 
surgery �s e�aluate� separately from that of me��cal 
treatment. �ur �ec�s�on to e�aluate our pat�ents w�th 
me��cat�on-on makes the compar�son w�th many other 
������e� ������������ ��� �� re������������ refle��� ��e �������� 
outcome of the surgery. After all, the comb�ne� 
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UPDRS subscale Baseline 1 Month 12 Months p
UPDRS I (max. 16) 3.3 ± 2.2 3.2 ± 2.6 3.2 ± 2.7 0.948
UPDRS II  (max. 52) 19.4 ± 5.8 14.8 ± 5.9 17.1 ± 8.4 0.005
UPDRS III (max. 108) 32.2 ± 14.7 27.2 ± 15.1 25.1 ± 15.9 0.130
UPDRS IV (max. 23) 9.9 ± 3.2 4.9 ± 3.1 5.4 ± 4.1 0.001
UPDRS total (max. 199) 64.9 ± 18.8 50.2 ± 22.7 50.8 ± 26.8 0.004

Table 1. �TN �B� e��e�� �� ����� ��e�� ± �.�.�� �=20�. T�e p���e��� were ev�����e�� ���r���� ��e �e�����-
t�on on phase.

�r�e�man’s test was use� as a tool for stat�st�cal analys�s.

Baseline 1 Month 12 Months p
PDQ-39 subscale (max. 100)
  Mobility 60.2 ± 16.7 50.2 ± 22.0 57.3 ± 20.4 0.402
  ADL 64.0 ± 17.5 49.4 ± 22.3 49.4 ± 28.5 0.007
  Emotional well-being 46.1 ± 16.4 33.9 ± 16.5 38.4 ± 19.1 0.034
  Stigma 47.8 ± 25.2 32.6 ± 21.3 25.0 ± 21.1 0.003
  Social support 33.0 ± 21.0 30.7 ± 20.7 34.5 ± 21.7 0.540
  Cognition 33.9 ± 17.5 36.3 ± 22.9 31.7 ± 19.8 0.983
  Communication 48.8 ± 22.6 42.3 ± 23.7 49.4 ± 31.8 0.010
  Bodily discomfort 51.2 ± 21.4 34.5 ± 17.9 32.1 ± 24.4 0.011
  PDQ-39 SI 51.3 ± 10.2 41.1 ± 16.0 43.0 ± 16.2 0.017
NHP subscale (max. 100)
  Energy 64.3 ± 34.9 64.1 ± 33.8 62.1 ± 33.5 0.937
  Sleep 35.8 ± 26.5 20.7 ± 27.2 23.6 ± 30.4 0.025
  Pain 69.4 ± 34.4 72.8 ± 34.8 78.5 ± 29.3 0.545
  Emotional reactions 32.2 ± 29.1 19.1 ± 24.7 20.2 ± 22.8 0.027
  Social isolation 30.7 ± 30.3 12.9 ± 19.6 22.1 ± 24.9 0.012
  Physical mobility 64.8 ± 20.3 70.2 ± 27.8 63.8 ± 26.8 0.483

Table 2. �TN �B� e��e�� �� ��Q�39 ���� N�� ��e�� ± �.�.�� �=20�

�r�e�man’s test was use� as a tool for stat�st�cal analys�s.

Drug Baseline 12 Months
Levodopa 1.6±1.4 (n=20) 1.0±0.7 (n=18)
Levodopa CR 1.1±1.4 (n=11) 1.1±1.3 (n=11)
Dopamine agonist 3.7±3.9 (n=14) 3.3±3.7 (n=14)
Selegiline 0.4±0.9 (n=7) 0.4±0.9 (n=7)
COMT-inhibitor 5.2±3.6 (n=15) 4.8±3.5 (n=14)
Amantadine 0.01±0.06 (n=1) 0.01±0.06  (n=1)
Total per day 11.9±6.1  (n=20) 10.4±6.0  (n=20)a
Total per year 4343.6±2244.4  (n=20) 3787.7±2195.5  (n=20)a

Table 3. Me�� ��r��� ����� �e��re ���� 12 ������ ���er �TN �B��� €

*p<0.00� compare� to basel�ne. A pa�re� sample t-test was use� for stat�st�cal analys�s.
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use of me��cat�on an� st�mulat�on �s the or��nary 
postoperat��e state, an� changes �n that s�tuat�on are 
mean�ngful to the pat�ent. Also, the effect of surgery 
w�� ��e�����r��e�� w��� ��e ������e ������e�� ����� 
motor score e�aluat�on �n both st�mulat�on on an� 
st�mulat�on off con��t�ons. 

T�e ���re�� ����� �� �TN �B� �€ 25 869�� ��$ 32 595� 
were somewhat h�gher than �n earl�er stu��es [24, �9]:  
€ 21 082 ���$ 26 563� ���� € 20 410 ���$ 25 712�21 082 ���$ 26 563� ���� € 20 410 ���$ 25 712����$ 26 563� ���� € 20 410 ���$ 25 712���$ 26 563� ���� € 20 410 ���$ 25 712�26 563� ���� € 20 410 ���$ 25 712�� ���� € 20 410 ���$ 25 712����� € 20 410 ���$ 25 712��S$ 25 7�2)25 7�2)) 
for Spottke et al. an� Me�ssner et al. respect��ely. TheThe 
��e�re��e �� �e������ ����� �� ��r ������� w�� �������������� 
e�en though the preoperat��e le�o�opa equ��alent 
�ose was alrea�y lower �n our pat�ents than �n many 
other publ�she� ser�es [24, �9, 25, �5]. Because the 
pat�ents funct�one� as the�r own controls, we assume� 
that the me��cal costs of the pat�ents woul� ha�e been 
the same for a year w�thout the operat�on.

�ne potent�al source of error of the calculat�ons of the 
costs �n th�s ser�es �s the om�ss�on of compl�cat�ons.

Due to the relat��ely h�gh costs of the st�mulator 
mater�al an� treatment of the eloquent bra�n areas, the 
compl�cat�ons m�ght be �ery resource consum�ng, e�en 
�f not common. �ur group has performe� altogether 
86 DBS operat�on w�th �46 lea� �mplantat�ons �ur�ng 
the years �997-2004, an� we ha�e encountere� 
only two major compl�cat�ons lea��ng to mortal�ty 
or morb���ty. The el�est pat�ent �n our pract�ce, a 
74-year-ol� la�y, ��e� from a pulmonary embol�sm 
�ur�ng the mob�l�zat�on phase after otherw�se 
une�entful DBS-STN surgery. Another pat�ent w�th 
rap��ly progress��e an� se�ere PD contracte� a late 
postoperat��e �ntracerebral haemorrhage. Th�s le� to 
a permanent �eter�orat�on of her neurolog�cal status 
to the be�r���en stage. Th�s pat�ent ��e� 9 months 
postoperat��ely. 

�e stress, that th�s stu�y appl�es to ��nlan�, an� may 
be extrapolate� to countr�es of s�m�lar econom�c 
�e�elopment. �owe�er, �t �s recommen�e� that �n 
e�ery country the costs an� the effects of STN DBS 
surgery shoul� be stu��e� an� analyze� separately. 
A����� ���e������ ��e �����e��e���ve�e�� ��r ��e ��r�����e������ ��e �����e��e���ve�e�� ��r ��e ��r�� 
year m�ght g��e a false �mpress�on of the cost-
effect��eness of DBS-STN when obser�e� o�er many 
years. �owe�er, accor��ng to recent publ�cat�ons, the 
pos�t��e effect of STN DBS rema�ns almost unchange� 
�ver ��e�r��� ��� ��e ����� �re ����e��r��e�� �� ��e ��r�� 
year after the operat�on (��). 

�hen formally est�mat�ng cost-effect��eness �t �s of 

course not a�equate to analyze ��rect costs alone. 
In��rect costs such as the bur�en to health care an� 
home care ser��ces shoul� also be cons��ere�. Also, 
est�mate� l�fe expectanc�es an� the nee� to replace 
st�mulators o�er t�me shoul� be analyze�. 

The �ec�s�on mo�el for l�fe t�me cost-effect��eness 
of DBS surgery by Tomaszewsk� an� �olloway [26] 
suggeste� that DBS surgery �s clearly cost-effect��e 
�f qual�ty of l�fe �mpro�es �8 % or more compare� 
to those rece���ng best me��cal management. In 
the present ser�es the ��rect costs of DBS surgery 
were somewhat lower than those �n the mo�el of 
Tomaszewsk� an� �olloway [26]. Also, our cl�n�cal 
exper�ences �n��cate that the �n��rect costs est�mate� 
by Tomaszewsk� an� �olloway are �al�� for our stu�y 
as well. Th�s allows us to compare changes �n qual�ty 
of l�fe.

T�e �������e �� ��e ��Q�39 ����r��e�� ���� �� 
most respons��e to DBS seems to be st�gma (48 
% ��pr�ve�e���. A����� �������e� �� A�L �23 
% �mpro�ement) an� bo��ly ��scomfort (37 % 
�mpro�ement) clearly excee�e� the threshol� 
cons��ere� to be cost-effect��e. E�en �f the 
������������� �������e w�r�e�e���� ��e ��Q�
39 summary �n�ex �mpro�ement was w�th�n the 
range of what �s cons��ere� to be cost-effect��e �n 
Tomaszewsk�’s stu�y. As for the N�P �nstrument, 
the ��mens�on emot�onal react�ons subscale was most 
sens�t��e (37 % �mpro�ement). Also sleep (34 % 
�mpro�ement) an� soc�al �solat�on (28 % �mpro�ement) 
subscales are clearly abo�e the threshol� cons��ere� 
to be cost-effect��e. 

To conclu�e, w�th acceptable �ncremental costs we were 
���e �� ��������������� re��eve ��e ����r ���p��������� 
of pharmacotherapy result�ng �n a better funct�onal 
outcome an� an �ncrease� qual�ty of l�fe. �owe�er, 
when pro����ng ser��ces by publ�c �nsurance, the 
�ec�s�on about relat��e cost-effect��eness rema�ns as 
a subject��e ju�gement, wh�ch has to be ma�e w�th�n 
soc�ety.
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C���e��
The authors present a n�ce prospect��e stu�y of 20 
consecut��e pat�ents w�th a��ance� Park�nson’s 
��sease (PD) that un�erwent �mplantat�on of 
b�lateral STN DBS �e��ces. The costs of me��cal 
an� o�erall treatment were analyze� an� calculate� 
relat��e to the �egree of cl�n�cal �mpro�ement. The 
conclus�ons �n��cate that (�) STN DBS �s effect��e �n 
��pr�ve�e�� �� ����r ����p���� �� ���� �pe���������� 
the motor compl�cat�ons of �ts pharmacotherapy, 
�� we�� �� ��e q������� �� ���e ��r ��e�e p���e���; �2� 
�esp�te re�uct�on �n me��cat�on requ�rements an� 
assoc�ate� cost sa��ngs, the surgery rema�ns a �ery 
expens��e approach – w�th �ncremental costs are 
�����er ���� 25 000 € per p���e��; ���� �3� ��e�e ����� 
are �ncurre� �esp�te respectable lack of compl�cat�ons 
an� prolonge� hosp�tal�zat�ons.

The stu�y elegantly summar�ze� the expenses relate� 

to the surg�cal an� me��cal treatment of selecte� cohort 
of a��ance� PD pat�ents. It assume� that me��cal care 
for the pat�ent rema�ns constant �f they �on’t ha�e 
surgery – an� th�s may or may not be true cons��er�ng 
that ��sease �s progress��e an� most new �rugs are 
more expens��e than the ones that were use� earl�er. 
Th�s assumpt�on (of stab�l�ty of me��cal costs) may 
un�erest�mate the �alue of surg�cal �nter�ent�on. �ther 
����������� – ���� ��e�� were ��e�r��� ���e�����e�� ��� ��e 
authors – �nclu�e ��fference �n pr�ces of me��cal an� 
��r������ �re���e��� �� �����ere�� �����r�e��� ������������ 
change �n cost of treatment relate� to prolonge� 
hosp�tal�zat�ons of some pat�ents an� �e�elopment 
of surg�cal (or me��cal) compl�cat�ons, as well as 
expenses relate� to funct�onal �eter�orat�on an� stay 
�n ass�ste�-l���ng fac�l�t�es. 

Some of these �ssues w�ll sw�ng the balance one way 
an� some – the other, an� the only solut�on woul� 
be to follow a larger group of pat�ents for a longer 
per�o� of t�me, part�cularly s�nce the cost of surg�cal 
group management (as the authors correctly not�ce�) 
w��� ��e�re��e ���er ��e ��r�� ��e�r ���� ����� re����ve��� 
low unt�l the battery has to be change� or upgra�e� to 
a re-chargeable setup (wh�ch w�ll be surely a�a�lable 
w�th�n few years). 

The best approach, ob��ously, woul� be to ran�om�ze 
pat�ents �nto me��cal an� surg�cal groups an� follow 
them up prospect��ely – one may be surpr�se� w�th 
h�gh healthcare expenses that some of non-surg�cal 
pat�ents w�ll �ncur �ue to the�r a��ance� PD! Another 
�p���� w����� �e �� ����� � ���p�r���e ����r� �� p���e��� 
that for some reasons �o not want to ha�e surgery (but 
otherw�se qual�fy for �t) an� follow them �n parallel to 
the surg�cal group.

The authors shoul� be congratulate� w�th excellent 
outcomes an� w�th �mpress��e follow up an� 
�ocumentat�on of �mpro�ement. �ne of the th�ngs 
the art�cle once aga�n shows – great results may 
be obta�ne� w�th ��fferent techn�ques (the authors 
��e ve��r�������r�p��� ��� �� ���r�re��r������; we 
��e ���r�re��r������ ��� �� ve��r�������r�p���; ���e 
��r��p��� ����������� �r. Be������ �� Gre����e�� ��e ����; 
whereas some others use ne�ther), an� the results are 
cons�stent.

Konstant�n Sla��n, MD
C��������� ��A
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