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ABSTRACT

Aim: To validate the Posturo-Locomotor-Manual (PLM)ttem objective movement measurement
system designed to measure movement disabilitptiemts with Parkinsonism.

Method: The reliability of the PLM test was determinedairtest-retest procedure performed in 37
healthy controls (Study IlI). Correlations betwdabe PLM test and clinical ratings with the Unified
Parkinson’s Disease Rating Scale motor section ®R®DII) were investigated in 73 patients with
Parkinsonism (47 with Parkinson’s disease, 17 witlitiple system atrophy, and 9 with progressive
supranuclear palsy) who performed the PLM test amderwent UPDRS Il rating in simultaneous
assessments (Study Il). The ability of the PLM testdiscriminate between healthy controls and
patients with Parkinsonism, between patients wigtikinson’s disease and patients with atypical
Parkinsonism, and between patients with multiplsteay atrophy and patients with progressive
supranuclear palsy was evaluated in 132 patierswi@h Parkinson’s disease, 53 with multiple
system atrophy, and 23 with progressive supranugbadsy) using multiple logistic regression
analysis (Study Ill). To ensure that the accuratyhe original semiautomatic PLM method was
maintained in a new automatic implementation, QtNletus, the old and new test methods were
performed simultaneously in 61 patients and theetation between the two techniques was analyzed
(Study ). Finally, the PLM test was used in pafallith UPDRS Ill in a clinical pilot trial evaluiaig

the effect of repetitive transcranial magnetic station in 10 patients with early Parkinson’s dsea
(Study V).

Results: The PLM test had excellent test-retest reliabitiyd discriminated effectively between
healthy persons and patients with Parkinsonism (AQJ@D). There was a fair to good correlation
between the PLM test and UPDRS Il in all measwadables except for the manual variable (M).
The ability of the PLM test to discriminate betwe®D patients and patients with atypical
Parkinsonism was improved (to AUC=0.91) by comignitao PLM variables. There was a good
coherence between the original semiautomatic PL$#l 4ad the QbTestMotus. UPDRS Il ratings
indicated that repetitive transcranial magnetienstation over the motor cortex potentiated the
medication effect in the 10 patients with earlyki@son’s disease, but this effect was not deteetabl
using the PLM test.

Conclusion: The automated implementation of the PLM test (QitWletus) generates data that are
consistent with the measurements made with an déeri-automated method. The PLM test is a
reliable and objective instrument for measuring onofunction in ambulatory patients with
Parkinsonism. It can distinguish between Parkirssdisease and atypical Parkinsonism in patients at
intermediate to advanced stages of the disease&abuit reliably detect acute treatment response in
early-stage Parkinson's disease with symptoms prig@mtly from the upper limbs.

Keywords: PLM test, objective movement analysis, objectjuantification, L-DOPA test
ISBN 978-91-628-8632-5 (print)

ISBN 978-91-628-8777-3 (pdf)
http://hdl.handle.net/2077/31721



Parkinson’s disease and Motor Function
A Validation of the PLM method

Akademisk avhandling som fér avliaggande av medidoi¢orsexamen vid Sahlgrenka
Akademin vid Goteborgs Universitet kommer att offigen forsvaras i Hjartats aula,
Bla straket 5, Sahlgrenska Universitets sjukhud{fahska, Goteborg
fredagen den 18 oktober 2013 kl 9.00

av

Theresa Zackrisson
Leg. Lakare

Fakultetsopponent:
Prof emeritus Rolf Moe-Nilssen
Institutt for global helse og samfunnsmedisin
Universitetet i Bergen
Norge

Avhandlingen baseras pa féljande delarbeten:

Zackrisson, T., Holmberg, B., Johnels, B., Thorlin, T. (2010)nAw automated
implementation of the Posturo-Locomotion-Manual ¥Blmethod for movement
analysis in patients with Parkinson’s disease. Attarologica Scandinavica,
123:4, 274-279.

Zackrisson, T., Bergquist, F., Holmberg, B., Johnels, B., Thorlin(2013). Evaluation
of the objective Posturo-Locomotor-Manual (PLM) heat in patients with Parkinsonian
syndromes. Frontiers in Neurology, 4:95.

Zackrisson, T., Bergquist, F., Eklund, M., Holmberg, B., Thorlif, (2013). The
discriminating properties of an optoelectronic moeat analysis method in patients with
Parkinsonism. Journal of Motor Behavidg; 5, 415-422

*Revesz, D., Zackrisson, T., Hartelius, L., Eriksson, B., Holmberg, B., Thatli.
Effects of rTMS on motor symptoms in patients vétirly-stage Parkinson’s disease.
* contributed equally

Manuscript submitted

UNIVERSITY OF GOTHENBURG



