
PALILALIA IN SIGN LANGUAGE

Sign languages, which use the hands and arms as
articulators, are the natural languages of deaf
people. Research indicates that sign, like speech,
can break down at the level of motor control, in
the context of a movement disorder such as Par-
kinson disease (PD).1 This article describes the
first known case of a deaf sign language user with
progressive supranuclear palsy (PSP). PSP affects
the rostral brainstem and its projections to the
basal ganglia, cerebellum, and cerebral cortex.2

Dysarthria typically emerges early in the course of
the disease and disrupts several aspects of speech.3

The characteristic features of PSP dysarthria are
articulatory incoordination and palilalia—the
repetition of entire words at decreasing ampli-
tudes without pause.2 This descriptive case study
suggests that those same features are prominent
in the sign production of a deaf man with PSP.

Methods. Participants. The individual with PSP
was a 79-year-old right-handed man, who was
born deaf. He learned British Sign Language
(BSL) at school at age 7, and it became his pri-
mary language. He developed left-sided weakness
and dysphagia at age 77; however, no brain scan
was performed. Repeated visits by researchers
suggested that he had a progressive condition,
and a consulting neurologist with expertise in
movement disorders confirmed a diagnosis of
PSP. The individual with PSP exhibited limited
mobility, slow and reduced spontaneous move-
ment, intention tremor, and stooped posture. He
scored 20 out of 30 on the Mini-Mental State Ex-
amination,4 suggesting mild dementia; however,
his BSL comprehension and production remained
intact. His spoken English skills were not tested.

The man with PSP was compared on sign lan-
guage measures to a healthy 70-year-old, right-
handed deaf woman. The study was approved by
the ethics committee at City University London.
Testing procedures were explained in BSL to the
participants, who gave written consent to partici-
pate. Data were collected in participants’ homes
by a deaf experimenter. The signing data included
29 productions of individual BSL signs, which
were copied from the experimenter.

Analysis. The data were coded for four proper-
ties—handshape, location, orientation, and move-
ment trajectory5—which can differentiate signs, just
as consonants and vowels differentiate words. Inco-
ordination, atypical repetitions, and involuntary
movements were also coded. Deviations from the

citation form of a sign were coded as anomalous
productions.

Results. PSP sign productions frequently deviated
from the citation form (figure). Signing anomalies
occurred most often in orientation, handshape, and
location. Handshape and orientation were hypoar-
ticulated, i.e., the fingers and wrist were not fully
extended, and sign locations were often lowered. In
addition, the individual with PSP showed incoordi-
nation when producing two-handed signs. Other
anomalies included abnormal sign repetition (palila-
lia) and incoordination of proximal and distal ar-
ticulators on the same limb. The video (available on
theNeurology�Web site at www.neurology.org) il-
lustrates palilalic compared to normal signing.

Discussion. PSP sign movements were small, hy-
poarticulated, and gradual, similar to what has
been reported in PD.1 PSP signing also included
involuntary movements and sign repetition, nei-
ther of which has been reported previously. The
individual with PSP had incoordination across
sets of articulators during signing. However, he
had no difficulty with sign-internal movements
that were confined to a localized set of articula-
tors. This suggests that groups of sign articulators
(e.g., the fingers) are acting as a unit, which is
consistent with previous research.6 Sets of sign ar-
ticulators probably function together as simple
motor synergies, while coordination across articula-
tors requires combination of those synergies.

Palilalia is described as the repetition of an en-
tire word, decreasing in volume with subsequent
repetitions.7 The disrupted signing described here
is similarly palilalic, because entire signs were re-
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Figure Sign Copying Task: Production
anomalies as a percentage of 29
productions

Ori � orientation; HS � handshape; Loc � location; 2H Coord �

bimanual coordination; P/D Coord � proximal/distal coordina-
tion; Rep � self repetition; HS change � handshape change; Ori
change � orientation change; Inv Move � involuntary move-
ment; Mov � trajectory of movement.
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peated, and repetitions became smaller in move-
ment amplitude. (See the sign HOUSE, which has
two internal movements and is repeated in its en-
tirety.) However, unlike with speech, there were
no observed instances of signs being repeated
more than once.

Research on the forms of articulatory deficits
across language modalities can lend insight into the
basic articulatory units of both sign and speech.
This descriptive study suggests that articulation is a
modality-independent function; it consists of rapid,
complex, sequential, coordinatedmovements neces-
sary for language production. Moreover, prelimi-
nary findings suggest that the same neural structures
govern articulation in both speech and sign. While
the case reported here is unusual, it raises larger
questions for models of speech motor control. Fur-
ther, it illustrates the value of reframing speech
measures as broader motor control phenomena,
which allows comparison to other language mo-
dalities, as well as a useful comparison to motor
deficits in general.
From Haskins Laboratories (M.E.T.) and Deafness Cogni-
tion and Language Research Centre (B.W.), University Col-
lege London, UK.
Supported by the Deafness Cognition and Language Re-
search Centre (ESRC-UK grant RES-620-28-6001), Well-
come Foundation grant 053239, NIH grant DC6523, and an
ORS studentship from the British Council.

Disclosure: The authors report no conflicts of interest.

Received November 22, 2006. Accepted in final form May
24, 2007.

Address correspondence and reprint requests to Dr. Martha
E. Tyrone, Haskins Laboratories, 300 George Street, Suite
900, New Haven, CT 06511
tyrone@haskins.yale.edu

Copyright © 2008 by AAN Enterprises, Inc.

ACKNOWLEDGMENT
The authors thank the participant with PSP, his daughter,
the control participant, the BSL model, Frances Elton, Pro-
fessor Amos Korczyn (Sieratzki Chair of Neurology at Tel-
Aviv University), Dr. David Burn (Newcastle General
Hospital), and Dr. Peter Garrard (Institute of Cognitive
Neuroscience).

REFERENCES
1. Brentari D, Poizner H. A phonological analysis of a

Deaf Parkinsonian signer. Lang Cogn Process 1994;9:
69–99.

2. Testa D, Monza D, Ferrarini M, Soliveri P, Girotti F,
Filippini G. Comparison of natural histories of pro-
gressive supranuclear palsy and multiple system atro-
phy. Neurol Sci 2001;22:247–251.

3. Muller J, Wenning GK, Verny M, et al. Progression of
dysarthria and dysphagia in postmortem-confirmed
Parkinsonian disorders. Arch Neurol 2001;58:259–264.

4. Folstein MF, Folstein SE, McHugh PR. Mini-mental
state: a practical method for grading the state of pa-
tients for the clinician. J Psychiatr Res 1975;12:189–
198.

5. Battison R, Markowicz H, Woodward J. A good rule
of thumb: variable phonology in American Sign Lan-
guage. In: Fasold RW, Shuy RW, eds. Analyzing varia-
tion in language. Washington, DC: Linstok Press; 1975:
291–302.

6. Tyrone ME, Kegl J, Poizner H. Interarticulator co-
ordination in Deaf signers with Parkinson’s disease.
Neuropsychologia 1999;37:1271–1283.

7. Christman SS, Boutsen FR, Buckingham HW. Perse-
veration and other repetitive verbal behaviors: Func-
tional dissociations. Semin Speech Lang 2004;25:295–
307.

Help Us Complete the Neurology® Archive!
The Editorial Office is seeking the following unbound issues. These are the only missing
issues from the comprehensive archive currently posted online at www.neurology.org. We
would be unable to return the issues to you because they would have to be de-spined for
scanning. If you can help, please contact Kathy Pieper, Deputy Managing Editor, at
kpieper@neurology.org.

January 1, 1955 (Volume 5, Number 1)
November 1, 1964 (Volume 14, Number 11)
January 1, 1968 (Volume 18, Number 1)
October 1, 1979 (Volume 29, Number 10)
December 1, 1979 (Volume 29, Number 12)
May 1, 1991 (Volume 41, Number 5)

156 Neurology 70 January 8, 2008




