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Abstract

Introduction: The ability to draw figures requires preserving visuospatial func-
tions and motor pathways. The floating door sign (FDS) reflects the inability to join 
the vertical lines of a door with the floor when a patient is asked to draw a house. 
This signal was described as a positive predictive factor for Parkinson’s Disease (PD), 
but not essential tremor (ET). Nevertheless, conflicting literature has emerged re-
cently. We aim to evaluate the features of the FDS and other graphomotor tasks in 
patients with PD and ET.

Methods: Patients recruited from 2 hospital centers were asked to draw 3 pic-
torial elements (house, flower, and sun), write a sentence and perform 2 cognitive 
evaluations (pentagons copy and clock drawing test). Clinical and demographic 
characteristics from both groups were obtained.

Results: A total of 54 patients (PD: 38; ET: 16) were included. FDS was more 
prevalent in PD patients (PD: 45% vs ET: 6%; p = 0.005), who also drew a significantly 
smaller house. PD patients drew a sun with a significantly smaller diameter, increased 
number of smaller sunbeams and a higher distance sun-sunbeam. Additionally, a 
significantly smaller flower and lower, flatter petals, with an increase distance petals-
flower were also found in the PD patients’ group. Comparing PD patients with posi-
tive versus negative FDS, we found that those with a positive FDS scored less on the 
pentagons copy (4.1 ± 1.8 vs 5.2 ± 1.2; p=0.025), with no significant differences in 
the UPDRS motor or micrographia-related scores.

Conclusion: Graphomotor tasks, including the FDS, can be useful in the distinc-
tion of patients with PD and ET. The presence of the FDS could be associated to 
a mild visuospatial cognitive dysfunction. This potential interplay warrants further 
exploration in future studies.

Resumo

Introdução: A habilidade de desenhar figuras requer a preservação de funções 
visuoespaciais e circuitos motores. O floating door sign (FDS) é um achado semio-
lógico avaliado quando se solicita a um paciente que desenhe uma casa e é defi-
nido pela incapacidade de unir as linhas verticais que representam a porta com a 
linha horizontal do chão da casa. Este sinal foi primariamente descrito como fator 
preditivo positivo para o diagnóstico de doença de Parkinson (DP), mas não para 
tremor essencial (TE). No entanto, existem conflitos de resultados na literatura mais 
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Introduction
Essential tremor (ET) is a condition to consider in the 

differential diagnosis of Parkinson’s disease (PD). The abil-

ity of execution in some graphomotor tasks might help to 

discriminate between these two disorders, namely the 

spiral drawing test, the detection of micrographia and, 

more recently, the presence of a positive floating door sign 

(FDS) has been described. We read with great interest the 

study by Kulkarni et al where this sign was first reported 

and appeared to have a positive predictive value for PD.1 

This sign was present in 55% of PD patients and the au-

thors hypothesized that it could be related to a shortened 

stroke size and hypometric hand movements, causing an 

undershooting in drawing tasks in people with PD. How-

ever, conflicting results emerged in a more recent study 

by Valtteri Rätya et al, where FDS was able to differentiate 

people with PD from healthy controls, but not from es-

sential tremor patients, with no difference in micrographia 

scores between patients with positive and negative FDS.2

Our study aims to evaluate the features of the FDS 

and other graphomotor tasks in patients with PD and ET. 

Moreover, we analyzed clinical and sociodemographic 

data to explore potential underlying mechanisms in per-

forming these drawing tasks.

Material and Methods
Patients were recruited from movement disorders 

outpatient clinics in two hospital centers, using a con-
venience sample with informed consent obtained and 
approval from the local ethics committee secured. Par-
kinson’s disease and essential tremor diagnosis were es-
tablished based on current guidelines.3,4 Patients report-
ing cognitive complaints were not included. Participants 
were asked to write a sentence (“Olhei e vi um ovo”) and 
to draw three pictorial elements – a sketch of a sun, a 
flower, and a house. In case the initial drawings did not 
fulfill the intended graphomotor evaluations, verbal com-
mands were given to draw a sun including sunbeams, a 
flower with petals and a house with a door. Concerning 
the writing test, we analyzed the length of the sentence 
and the height of the first and last letters (the same let-
ter ‘O’). In the drawing test, we analyzed: i) the height 
of the sun, the number and length of sunbeams, and the 
distance between the sun core and the sunbeams; ii) the 
height of the flower, the number, width, and height of the 
petals and the distance from the petals to the flower cen-
ter; iii) the height of the house and the distances from 
floor to the wall and the door (the so-called floating door 
sign - FDS). A positive FDS was considered if a distance 
>1 mm between both vertical lines of the door and the 

recente. O objetivo do estudo foi avaliar as características do FDS e outras funções 
grafomotoras em pacientes com DP e TE.

Métodos: Os pacientes foram recrutados em 2 centros hospitalares. Foi requisita-
do que desenhassem 3 figuras (uma casa, uma flor e um sol), escrevessem uma frase 
e realizassem 2 avaliações cognitivas (teste da cópia dos pentágonos e desenho do 
relógio). Foram recolhidas variáveis clínicas e demográficas de ambos os grupos.

Resultados: Foram incluídos um total de 54 pacientes (DP: 38; TE: 16). O FDS foi 
mais prevalente nos pacientes com DP (DP: 45% vs TE: 6%; p = 0,005), os quais tam-
bém desenharam casas significativamente mais pequenas. Os pacientes com DP de-
senharam um sol significativamente mais pequeno, com um número de raios maior 
e uma distância sol-raios mais elevada. Em relação às métricas da flor, os pacientes 
com DP desenharam uma flor mais baixa com pétalas mais curtas e estreitas e uma 
distância flor-pétala maior. Quando comparados os pacientes com DP e FDS posi-
tivo versus negativo, aqueles com um FDS positivo apresentaram uma pontuação 
menor no teste de cópia dos pentágonos (4,1 ± 1,8 vs 5,2 ± 1,2; p=0,025), sem dife-
renças em scores relacionados com a micrografia ou escala motora da MDS-UPDRS.

Conclusão: As funções grafomotoras, incluindo o FDS, podem ser úteis no diag-
nóstico diferencial entre DP e TE. A presença de FDS poderá estar associada a 
disfunção cognitiva visuoespacial. Esta potencial relação deverá ser avaliada em es-
tudos futuros. 
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floor was present, as originally described.1 Measurements 
were performed manually with a scale loupe. Visuospa-
tial cognitive function was briefly assessed in both groups 
with the clock drawing test5 and the intersecting penta-
gon test.6 Finally, the MDS-UPDRS part III and Schwab 
and England Activities of Daily Living scales were also ap-
plied in PD patients.5-8 Student t-test or Mann-Whitney 
test were used as appropriated to compare continuous 
variables and Fisher’s exact test or Chi-square test to 
compare nominal variables between the two groups.

Results
A total of 54 patients (38 with PD and 16 with ET) were 

included. Demographic and clinical characteristics are de-
scribed in Table 1. No significant disparities in age or sex 
were observed between groups. Mean duration of the dis-
eases was 10 years for PD and 27 years for ET patients. PD 
patients’ assessment was performed during an “on” state 
in 66% of the evaluations and there was no description of 
dyskinesias interfering with the motor evaluation.

Performances in writing and drawing tasks in patients 
with PD and ET are displayed in Table 2. People with PD 
exhibited objective micrographia, expressed by a smaller 
ratio in height between the first and last letter (0.66 ± 
0.23 vs 0.9 ± 0,1; p<0,001). Also, drawings were almost 
always smaller and with reduced stroke length compared 
to those from ET patients, specifically the house; height, 
the sun; diameter, the sunbeams; length, and several 
flower-related metrics. In patients with PD, we found 
an increase in the distance between the drawing of the 
sun core and the sunbeams, and between the body of 
the flower and the petals (Fig. 1). Importantly, the FDS 
was detected in 45% of PD patients, and in only 6% of 
ET patients (p = 0.005). Relevantly, people with PD had 
a lower score in the pentagons drawing test when com-

pared to ET (4.7 ± 1.6 vs 5.7 ± 0.6; p=0.007).

When comparing PD patients with a positive and 

negative FDS (Table 3), we found a lower score in the 

pentagons test (4.1 ± 1.8 vs 5.2 ± 1.2; p=0.025), a 

higher sunbeams-sun distance (0.8 ± 1.3 vs 0.1 ± 0.2 

mm; p = 0.017) and a smaller petals’ width (3.5 ± 1.8 

vs 5.6 ±3.4 mm; p = 0.041) in those with a positive 

FDS. No differences were observed in the activities of 

daily living (ADL) scale, the MDS-UPDRS part III total 

and subscale (bradykinesia, tremor, and rigidity) and mi-

crographia scores between the FDS subgroups.

Discussion

Our study demonstrated several writing and drawing 

differences between patients with PD and ET, including 

the floating door sign. Several metrics in the pictorial 

elements were objectively measured, with consistent 

findings of reduced length and height. Additional find-

ings, similar to the floating door were also noticed, as 

people with PD displayed an increased distance be-

tween the circle of the sun and the adjacent sunbeams 

and between the flower and the petals. Interestingly, 

Table 1. Demographics and clinical information of the PD 
and ET patients.

PD
(n=38) 

ET
(n=16)

Age, years (mean ± SD) 74 ± 8 75 ± 5

Sex, M/F 22/16 9/7

ADL scale, score (median ± IQR) 80 ± 30 90 ± 20

Disease duration, years (mean ± SD) 10 ± 7 27 ± 15

Clinical phenotype, akinetic-rigid/
tremor dominant 24/14 -

Hoehn and Yahr scale, score 
(median ± IQR) 2 ± 1 -

Figure 1. Examples of drawings tasks and sentence writing 
between Parkinson’s disease (PD) and essential tremor (ET) 
groups.
Patients with PD were more likely to draw a house with a smaller height 
and a positive “floating door” sign (dashed line). When asked to illustrate 
a sun, PD patients’ sketches showed a significant smaller sun diameter, 
higher number of sunbeams with reduced length and an increased dis-
tance from the sun core to the sunbeams (the “floating sunbeam” sign; 
dashed line). In the flower drawing, a shorter flower with smaller petals 
and increased distance between the petals and the flower was seen in 
the PD group (the “floating petal” sign; dashed line). In the sentence 
writing task (“OLHEI E VI UM OVO”), PD patients displayed micrographia 
with a reduced height of the last letter and a decreased ration between 
the last/first letter (“O”).
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these signs appear to be correlated, as PD patients 

with a positive FDS also revealed a lower stroke size 

and height in other drawing metrics when compared to 

those with a negative FDS.

Even though the included PD patients expressed no 

cognitive complaints, subclinical visuospatial dysfunc-

tion may have been present, which is hinted at by the 

lower score in the intersecting pentagons. Additionally, 

the pentagons test score was significantly lower in the 

group of PD patients with a positive FDS, and no dif-

ferences in the micrographia or motor subscales scor-

ing were found. Taken together, these findings could 

shed some light on the pathophysiological mechanisms 

behind this sign. We hypothesize that the presence of 

the FDS could be associated with a mild visuospatial 

cognitive dysfunction in addition to the presence of bra-

dykinesia and micrographia, as previously suggested.1 

Indeed, PD patients present a progressive impairment 

of object perception and visuospatial construction skills 

as the disease progresses, as well as difficulties in visual 

acuity and image processing.9 Together with fine motor 

control, all these factors play a role in the ability to draw 

objects. In our study, the mean age of the PD patients 

and disease duration were superior to those reported 

in the literature of previous FDS studies (74 [our study] 

versus 66 [Kulkarni et al] versus 65 [Raty et al]). Hence, 

this factor could have contributed to a higher propor-

tion of subclinical cognitive impairment and the subse-

quent prevalence of FDS in our patients.

Conclusion
We present evidence that the quantitative evaluation 

of writing and drawing tasks of three simple pictorial 

elements differs between PD and ET patients. These 

bedside examinations, including the floating door sign, 

might be a useful clinical tool in the differential diagno-

sis of these disorders. The potential interplay between 

visuospatial cognitive dysfunction and performance in 

Table 2. Comparison between PD and ET groups in writing, drawing and visuospatial tasks.

PD
(n=38)

ET
(n=16)

p value

Sentence

 Height 1st letter, mm (mean ± SD) 9.0 ± 3.2 8.1 ± 2.6 0.493

 Height last letter, mm (mean ± SD) 5.6 ± 2.1 7.6 ± 2.3 0.009*

 Sentence length, mm (mean ± SD) 118.3 ± 27.2 130 ± 31.4 0.215

 Ratio last/first letter, (mean ± SD) 0.66 ± 0.23 0.9 ± 0.1 <0.001*

 Micrographia (last letter <6 mm), n (%) 10/38 (26%) 0/16 (0%) 0.02*

House

 Height, mm (mean ± SD) 41 ± 18 43.7 ± 13.5 0.049*

 Distance wall-floor, mm (mean ± SD) 1.0 ± 2.4 0.2 ± 0.2 0.287

 Distance door-floor, mm (mean ± SD) 1.9 ± 2.4 0.1 ± 0.3 <0.001*

 Floating door sign, n (%) 17/38 (45%) 1/16 (6%) 0.005*

Sun

 Diameter, mm (mean ± SD) 19.1 ± 6.5 26.4 ± 7.2 <0.001*

 Number of sunbeams, n (mean ± SD) 11.2 ± 8.6 8.1 ± 1.1 0.002*

 Length of sunbeams, mm (mean ± SD) 7.8 ± 3.6 14.4 ± 5.2 <0.001*

 Distance sunbeams-sun, mm (mean ± SD) 0.4 ± 0.9 0.0 ± 0.0 0.016*

Flower

 Height, mm (mean ± SD) 34.9 ± 12.3 46.7 ± 12.7 0.003*

 Number of petals, n (mean ± SD) 6.9 ± 2.9 5.9 ± 1.3 0.083

 Width of petals, mm (mean ± SD) 4.7 ± 2.9 9.3 ± 2.9 <0.001*

 Height of petals, mm (mean ± SD) 5.4 ± 2.4 8.4 ± 3.1 <0.001*

 Distance petals-flower, mm (mean ± SD) 0,5 ± 1.3 0.0 ± 0.0 0.037*

Visuospatial tasks

 Pentagons, score (mean ± SD) 4.7 ± 1.6 5.7 ± 0.6 0.007*

 Clock drawing test, score (mean ± SD) 7.3 ± 2.9 8.1 ± 2.6 0.372

* Statistically significant p value.
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graphomotor tasks in PD patients warrants further ex-
ploration in future studies. 
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FDS positive
(n=21)

FDS negative
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p value

ADL scale 75.5 ± 16.7 71.2 ± 20.0 0.609

PD duration 9.8 ± 8.5 9.4 ± 5.3 0.690

UPDRS

 Total rigidity 5.2 ± 2.8 4.59 ± 3.0 0.399

 Total bradykinesia 16.8 ± 8.9 14.4 ± 9.5 0.222

 Total tremor 6.4 ± 5.8 5.2 ± 5.4 0.552

 Hoen and Yahr 2.6 ± 0.8 2.7 ± 0.9 0.886

 Total score 29.1 ± 21.9 24.4 ± 24.3 0.377

Sentence

 Height 1st letter, mm (mean ± SD) 9.3 ± 3.6 8.7 ± 2.8 0.889

 Height last letter, mm (mean ± SD) 5.7 ± 2.0 5.4 ± 2.3 0.410

 Sentence length, mm (mean ± SD) 118.0 ± 26.1 118.8 ± 29.4 0.903

 Ratio last/first letter, (mean ± SD) 0.7 ± 0.2 0.6 ± 0.2 0.728

 Micrographia (last letter <6 mm), n (%) 4/21 (19%) 6/17 (35%) 0.276

House

 Height, mm (mean ± SD) 43.3 ± 20.3 38.4 ± 14.7 0.205

 Distance wall-floor, mm (mean ± SD) 0.4 ± 0.7 1.6 ± 3.4 0.302

Sun

 Diameter, mm (mean ± SD) 20.4 ± 6.8 17.5 ± 6.0 0.282

 Number of sunbeams, n (mean ± SD) 11.7 ± 11.2 10.7 ± 3.5 0.458

 Length of sunbeams, mm (mean ± SD) 7.9 ± 3.5 7.6 ± 3.9 0.511

 Distance sunbeams-sun, mm (mean ± SD) 0.1 ± 0.2 0.8 ± 1.3 0.017*

Flower

 Height, mm (mean ± SD) 37.2 ± 12.2 32.2 ± 12.2 0.190

 Number of petals, n (mean ± SD) 6.3 ± 1.7 7.8 ± 3.7 0.072

 Width of petals, mm (mean ± SD) 5.6 ±3.4 3.5 ± 1.8 0.041*

 Height of petals, mm (mean ± SD) 6.1 ±2.9 4.6 ± 1.6 0.132

 Distance petals-flower 0.2 ± 0.7 0.8 ± 1.7 0.063

Visuospatial tasks

 Pentagons, score (mean ± SD) 5.2 ± 1.2 4.1 ± 1.8 0.025*

 CDT (Sunderland: 1-10), score (mean ± SD) 8.0 ± 2.8 6.4 ± 3.0 0.114

* Statistically significant p value.
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