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Parkinson’s disease after psychosurgery for 
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duce severe motor effects (akinesia and tremor), atypical 
antipsychotics such as those prescribed here (olanzapine, 
paliperidone, and quetiapine) act as dopamine receptor 
antagonists but also of serotonin and / or acetylcholine (bi-
periden) receptors, and they tend to have fewer motor ef-
fects in humans, and even improve tremor in animal mod-
els of Parkinson’s disease (PD) (Betz, Ishiwari, Wisniecki, 
Huyn & Salamone, 2005). Thus, after the appearance of 
tremors in the upper limbs, which also did not remit with 
reductions in antipsychotic drugs, the patient was referred 
to the Neurology Department to rule out PD.

On neurological examination, the patient presented 
moderate hypomimia, mild hypophonia and dysarthria, 
decreased bilateral arm movement, moderate axial stiff-
ness, moderate and symmetrical upper limb stiffness, brad-
ykinesia in the right hemibody and marked slowness when 
performing finger tapping and movements alternating 
with the right hand. He did not show resting tremor or 
tremor in the lower limbs, maintaining correctly postural 
stability. In the evaluation of the motor state, using the uni-
fied scale for PD (UPDRS III) (Fahn, Elton & Members of 
the UPDRS Development Committee, 1987), the patient 
scored 25/68 (mild-moderate motor impairment) and he 
scored 2,5 (mild bilateral disease with recovery on pull 
test) on the Hoehn and Yarh scale (Hoehn & Yarh, 1967).

The last MRI performed on the patient revealed abnor-
mal cavities in the right putamen, the left nucleus accum-
bens (Nacb) and the AC of both hemispheres, together 

I n 2018 we published a clinical case (Haro et al., 
2018) of a 32-year-old patient who began to use co-
caine at the age of 14 and was diagnosed with “lim-
bic dysfunction syndrome” at 17. The treatment 

recommended by his psychiatrist was psychosurgery. It was 
performed in two separate interventions in which radiof-
requency-induced thermal coagulation lesions were per-
formed with the aim of deactivating the anterior cingulate 
cortex (AC), disconnecting it from the ventral striatum 
and the amygdala in both hemispheres. Shortly after the 
surgery, the patient began to have delusions and was di-
agnosed with paranoid schizophrenia.  At the age of 27, 
he showed negative psychotic symptoms and cognitive defi-
cits, he scored 27/36 on Tower of London test (Krikorian, 
Bartok & Gay, 1994) which implied a reduced capacity for 
problem solving and planning. 

With this letter, two years after the first publication of 
the case, the authors present the evolution of the patient 
after the appearance of a probable late complication of 
psychosurgery. New neuroimaging data, neurological 
evaluation and discussion conducted from a translational 
point of view are included.

During the last two years, the patient has remained sta-
ble within his chronic psychopathology. Daily drug treat-
ment consisted of 30mg of olanzapine, 12mg of paliperi-
done, 450mg of quetiapine, 1500mg of valproic acid, and 
4mg of biperiden. Although dopamine antagonists used 
as typical antipsychotics (haloperidol, pimozide, etc.) pro-
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with a marked reduction in the volume of the parietal and 
medial prefrontal cortices (mPFC), including orbital and 
ventromedial cortex. Thus, a monophotonic computed 
tomography (SPECT) of dopamine transporters (DAT) 
with Ioflupane-123 (DaTscan) was requested, in which a 
decrease in DAT was observed bilaterally in the presynaptic 
neurons of putamen, being moderate in the right and se-
vere on the left (Figure 1), thus confirming the diagnosis 
of PD (de la Fuente-Fernandez, 2012) as a consequence 
of the structural changes produced by psychosurgery and 

the subsequent neuroadaptations. After diagnosis, 60mg of 
propanolol per day was added to his usual treatment, show-
ing slight improvement in tremors.

Although no association between psychosurgeries and 
PD has been described (most studies analyze postsurgical 
periods of 6 months to 2 years), side effects such as brady-
kinesia or gait alteration have been described in surgeries 
that have affected the dorsal striatum (putamen) (Yam-
polsky & Berdensky, 2014). On the other hand, a possible 
outcome of Nacb disconnection is a hypodopaminergic 

Figure 1. Axial view of SPECT with DaTscan A) performed on the patient in which a moderate decrease in the right putamen and a severe decrease  
in the left one of dopamine transporters, or B) performed on a patient of similar age without alterations in the basal ganglia.
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state such as the one described here with the decrease in 
DAT, which has been associated in animal models with ab-
normal corticostriatal oscillations that can alter the striatal 
dopaminergic balance resulting in the release of alpha-syn-
uclein whose accumulation plays a fundamental role in the 
pathogenesis of PD (Sharott, Vinciati, Nakamura & Magill, 
2017). In addition, a neurodegeneration of the cerebral 
cortex such as that detected in the patient would be com-
patible with the hypothesis proposed by Foffani and Obeso 
(2018) which indicate that the origin of the prodromal fo-
cal motor symptoms, such as those observed in the patient, 
could be in a retrograde nigrostriatal degeneration initiat-
ed in the corticostriatal fibers.

In this letter we suggest that the extensive psychosurgery 
for cocaine addiction that the patient underwent not only 
had medium-term repercussions such as schizophrenia, but 
in the long term (15 years later) may also have triggered or 
contributed to an early and irreversible neurodegenerative 
process such as PD. It is unclear the extent to which the 
extensive cocaine abuse may also have contributed to the 
vulnerability of the dopamine neurons, or interacted with 
the other factors present. In the authors’ opinion, surgery 
for behavioral disorders should be limited to exceptional 
cases due to the significant sequelae that can occur even 
after years; PD could be included among them.

Conflicts of interests
There are no conflicts of interest. This research did 

not receive any specific grants from funding agencies in 
the public, commercial, or non-profit sectors. The publi-
cation in OpenAccess has been funded by the Castellón 
Provincial Hospital Consortium Research Foundation. All 
authors contributed equally.

Ethical aspects
Informed consent was obtained from the legal guardian 

and the patient for experimentation (neuroimaging) and 
publication.

References
Betz, A., Ishiwari, K., Wisniecki, A., Huyn, N. & Salamone, 

J. D. (2005). Quetiapine (Seroquel) shows a pattern of 
behavioral effects similar to the atypical antipsychotics 
clozapine and olanzapine: Studies with tremulous jaw 
movements in rats.  Psychopharmacology,  179, 383–392. 
doi:10.1007/s00213-004-2046-9.

de la Fuente-Fernández, R. (2012). Role of DaTSCAN and 
clinical diagnosis in Parkinson disease.  Neurology,  78, 
696–701. doi:10.1212/WNL.0b013e318248e520. 

Fahn, S., Elton, R. & Members of the UPDRS Development 
Committee (1987). The unified Parkinson’s disease rat-

ing scale. In S. Fahn, C. D. Marsden, D. B. Calne and 
M. Goldstein (Eds.), Recent Developments in Parkinson’s 
Disease, Vol. 2, (pp. 153-163). Florham Park: McMellam 
Health Care Information.

Foffani, G. & Obeso, J. A. (2018). A cortical pathogenic 
theory of Parkinson’s disease.  Neuron,  99, 1116–1128. 
doi:10.1016/j.neuron.2018.07.028.

Haro Cortés, G., Renau-Lagranja, J., Costumero, V., Baque-
ro, A., Meneu, E., Salamone, J. & Correa, M. (2018). 
Demotivating outcome of asymmetrical nucleus ac-
cumbens disconnection for cocaine related disorder: 
A translational point of view. Adicciones,  30, 306–308. 
doi:10.20882/adicciones.1119.

Hoehn, M. M. & Yahr, M. D. (1967). Parkinsonism: On-
set, progression and mortality.  Neurology,  17, 427–442. 
doi:10.1212/wnl.17.5.427.

Krikorian, R., Bartok, J. & Gay, N. (1994). Tower of Lon-
don procedure: A standard method and developmental 
data.  Journal of Clinical and Experimental Neuropsycholo-
gy, 16, 840–850. doi:10.1080/01688639408402697.

Sharott, A., Vinciati, F., Nakamura, K. C. & Magill, P. J. 
(2017). A population of indirect pathway striatal pro-
jection neurons is selectively entrained to parkinsonian 
beta oscillations.  Journal of Neuroscience, 37, 9977–9998. 
doi:10.1523/JNEUROSCI.0658-17.2017.

Yampolsky, C. & Bendersky, D. (2014). Surgery for behav-
ioral disorders: the state of the art.  Surgical Neurology 
International, 5 (Supl. 5), S211–S231. doi:10.4103/2152-
7806.137936.

ADICCIONES, 2021 · VOL. 33 NO. 3

275




