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pressure alone may not be sufficient.
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Discussion: We discuss the possible mechanisms underlying this finding.
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Abstract

Background: The sensory trick or geste antagoniste is a cardinal feature of cervical dystonia. Patients are often aware of their tricks, using them to their advantage

to temporarily improve dystonic symptoms. The typical sensory trick must be internally generated by the patient in order to be effective, and external mechanical

Methods: We present a case description. We present and demonstrate a new clinical phenomenon in patients with cervical dystonia, which we call “closing the
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Introduction

Sensory tricks, also called “geste antagonistes”, are a cardinal
feature of many forms of focal dystonia. Gestes usually occur early
in the course of the disorder, and loss of efficacy of a geste may
signify progression of dystonia.' Typical gestes in cervical dystonia
(CD) patients include having the patient touch the side of their
cheek or chin with their hand, or leaning their head against a wall or
chair. A true sensory geste requires only a gentle touch, in contrast
to a ‘““forcible” manecuver where considerable pressure must be
exerted to normalize neck posture by physically opposing overactive
muscles.”

The geste antagoniste illustrates the important role of the sensory
system in dystonia. For example, vibratory stimuli applied to the hand
of a patient with writer’s cramp may trigger dystonic movements,” and
sensory deafferentation of an affected body part by local lidocaine
injection may temporarily improve symptoms of dystonia.* Features of
the clinical examination in CD patients also imply an important role
for the sensory system. The pressure needed to obtain benefit from a
sensory trick is usually quite mild, far too mild to physically oppose the
muscles that are overactive. In many patients, application of the trick
does not depend on the direction of the primary dystonic movement.

For example, patients with a leftward rotational torticollis may have
equal benefit applying gentle touch to either the right or the left side of
the chin.” Further, many patients experience improvement in dystonia
in anticipation of the geste finger contacting its target. Finally, many
patients with dystonia who possess prominent sensory tricks can
partially reproduce the geste benefit by imagining they are performing
the trick (an “interoceptive” trick).® These features suggest the
possibility that the mechanism of action of sensory tricks may depend
on modulation of internal sensorimotor networks. Such a network has
been demonstrated in a positron emission tomography study of CD
patients, with activation of the left parietal lobule and reduced
activation of supplementary motor area during performance of a
geste.’

The majority of patients with CD only benefit from a sensory trick
when they perform it (i.e., passive touch of the chin by the examiner is
meffective). In this paper, we report a new clinical phenomenon in
CD, in which having the patient take the examiner’s fingers and touch
their chin produced an effective sensory trick, while passive touch by
the examiner was ineffective. To highlight the possible sensorimotor
mechanisms underlying this trick, we call this phenomenon “closing
the loop” in CD.
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Methods
Clinical details of four CD patients encountered in routine clinical
50 S T e g practice over 8 years are summarized in Table 1. We looked for the
§ § + o + o E *E _é: sign in many but not all of the patients with CD examined over this
9] 2 é ‘%’ g period of time. The examination and phenomenon are demonstrated
T 5 5 2 in two patients in the accompanying videos. All four patients were
@ § g _C: women with isolated CD, with no history of neuroleptic exposure. One
.E 5 é !;:ﬁ%’ é patient also displayed writer’s cramp. All patients demonstrated
E 3| ! : g Z 5 prominent sensory tricks (touching the chin with a hand, or holding
E " g .";; -f::a: the back of the head, or leaning it against a wall). Two of four patients
% §' é— possessed an interoceptive trick, experiencing noticeable improvement
? o g;; 3 by imagining their sensory trick of touching the chin. No patient
'go § I + + K Z _a:' benefited from an externally applied sensory trick by the examiner
£ © g § E (touching the chin at the subject’s sensory trick target). All four subjects
8 E‘ E experienced sensory trick benefit when they held the examiner’s fingers
g* 2l co v v £ g ';é % and applied them to the‘ir. chin (“ClOSil.dg the .loop”). In all patie.nts,
2218 =8 =8 = 8§ 8% % improvement in neck position occurred immediately before the patient
aF il Bl £ 2 % performed the trick, and a similar benefit was observed during the
o g E’ -é “closing the loop” sign (see Video 1).
8 F2 g
%.._ g n§_ g E E g";i % Discussion
- g . .
;:3 3 ‘g % We describe a new phenomenon in CD, “closing the loop”. We
o5 have chosen this name to highlight the fact that the sensory trick
g > .2 g % E g benefit requires a closed tactile circuit in the patient’s body, from the
% 8 é _’g, _g % :g B % patient’s chin to the examiner’s hand to the patient’s hand.
H > Zo Zo .§ "g; 'i Several groups have investigated the phenomenology and
@ ;?».g _g mechanisms underlying the sensory trick in CD. Wissel et al.®
ERE g < .? studied 25 patients using surface electromyography (EMG) to
é § % ‘; é measure the timing of improvement in dystonia relative to contact
g D;L @) | | g % £ of the finger with the geste target. Latency of the initiation of the
= 5 = § o2 trick and change in surface EMG signal varied from the onset of
& g g—é §o§ movement to 0.9 s, and two-thirds of patients did not experience
3 O 5 ’5_3 improvement when the examiner touched the geste target site.
£ 5 g gg ‘% Muller et al.? studied 50 CD patients, observing a reduction in
g = § '; ;: -i; dystonia prior to contact with geste target in one third. Thirty-eight
5 TE ~ o o ~ (;J ] %é percent of patients experienced at least some benefit from the
% - = 0 0 o £ E, e §- examiner replicating the trick, but the remainder did not. Ocudlo et
:% : E g g ZC al.'” examined 33 CD patients, including 19 with a prominent geste.
§ &o g gg? Only 32% of these patients experienced a clear improvement in
5 3 % P £ _E:f dystonia with the examiner’s touch. Taken together, these studies
= ] @A £ v w . . . . .
é s - _ - - g ;‘;i g _g g suggest that as many as two-thirds o.f CD patlents. experlence‘ little to
= | B <~ © i ~ 558389 no benefit from an externally applied sensory trick, suggesting that
£ & 5 % :“Eui ¢ 2 the internal gesture is critical to trick efficacy. It is unknown how
‘g < § 8 3 g %o many of these patients have a “closing the loop” phenomenon, but
= = g ‘;f, e £ S we suspect many do.
gl .8 il - . S .
E| % S N} g § < g The existence of imagined scn.sory gc.stcs and‘thc. anticipatory
Cla |- ) il < 8558 ¢ 3 benefit before contact of the hand in certain gestes implies that some
':; patients may benefit substantially from modulation of frontoparietal
E sensorimotor networks. The “closing the loop” phenomenon is a
similar entity.
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Video 1. Clinical Examination Findings in Patients 1 and 2. Patient 1 demonstrated a significant rightward turning torticollis, with prominent improvement with
sensory tricks of either touching the right cheek or leaning the back of the head against a wall. Improvement occurred about a half-second before each trick was applied.
When the examiner applied gentle pressure to the back of the head or to the side of the face, no benefit was seen. When the patient placed the examiner’s fingers on the
side of her chin, sensory trick benefit occurred. The second patient illustrates a jerky, leftward turning torticollis with mild right tilt. Prominent sensory trick benefit from
touching the chin was not replicated by passive touch of the examiner, but “closing the loop” produced benefit.

References

I. Patel N, Jankovic J, Hallett M. Sensory aspects of movement disorders.
Lancet Neurol 2014;13:100-112, doi: http://dx.doi.org/10.1016/S1474-
4422(13)70213-8.

2. Poisson A, Krack P, Thobois S, et al. History of the ‘geste antagoniste’
sign in cervical dystonia. 7 Neurol 2012;259:1580-1584, doi: http://dx.doi.org/
10.1007/500415-011-6380-7.

3. Tempel LW, Perlmutter JS. Abnormal vibration-induced cerebral blood
flow responses in idiopathic dystonia. Brain 1990;113:691-707, doi: http://dx.
doi.org/10.1093/brain/113.3.691.

4. Yoshida K, Kaji R, Kohara N, Ilzuka T, Kimura J. Muscle afferent block
for the treatment of oromandibular dystonia. Moy Disord 1998;13:699-705, doi:
http://dx.doi.org/10.1002/mds.870130416.

5. Schramm A, Reiners K, Naumann M. Complex mechanisms of sensory
tricks in cervical dystonia. Mov Disord 2004;19:452-458, doi: http://dx.doi.org/
10.1002/mds.10689.

6. Greene PE, Bressman S. Exteroceptive and interoceptive stimuli in dystonia.
Mov Disord 1998;13:549-551, doi: http://dx.doi.org/10.1002/mds.870130329.

7. Naumann M, Magyar-Lehmann S, Reiners K, Erbguth I, Leenders K.
Sensory tricks in cervical dystonia: Perceptual dysbalance of parietal cortex
modulates frontal motor programming. Ann Neurol 2000;47:322-328, doi: http://
dx.doi.org/10.1002/1531-8249(200003)47:3<322::AID-ANA7>3.0.CO;2-E.

8. Wissel J, Muller J, Ebersbach G, Poewe W. Trick maneuvers in cervical
dystonia: Investigation of movement- and touch-related changes in polymyo-
graphic activity. Mov Disord 1999;14:994-999, doi: http://dx.doi.org/10.1002/
1531-8257(199911)14:6<<994::AID-MDS1013>3.0.CO;2-K.

9. Muller J, Wissel J, Masuhr F, Ebersbach G, Wenning GK, Poewe W.
Clinical characteristics of the geste antagoniste in cervical dystonia. J Neurol
2001;248:478-482, doi: http://dx.doi.org/10.1007/5004150170156.

10. Ochudlo S, Drzyzga K, Drzyzga LR, Opala G. Various patterns of geste
antagonistes in cervical dystonia. Parkins Rel Disord 2007;13:417-420, doi:
http://dx.doi.org/10.1016/j.parkreldis.2007.01.004.

Tremor and Other Hyperkinetic Movements
\ http://www.tremorjournal.org

(‘? The Center for Digital Research and Scholarship
Columbia University Libraries/Information Services


http://dx.doi.org/10.1016%2FS1474-4422%2813%2970213-8
http://dx.doi.org/10.1016%2FS1474-4422%2813%2970213-8
http://dx.doi.org/10.1007%2Fs00415-011-6380-7
http://dx.doi.org/10.1007%2Fs00415-011-6380-7
http://dx.doi.org/10.1093%2Fbrain%2F113.3.691
http://dx.doi.org/10.1093%2Fbrain%2F113.3.691
http://dx.doi.org/10.1002%2Fmds.870130416
http://dx.doi.org/10.1002%2Fmds.10689
http://dx.doi.org/10.1002%2Fmds.10689
http://dx.doi.org/10.1002%2Fmds.870130329
http://dx.doi.org/10.1002%2F1531-8249%28200003%2947%3A3%3C322%3A%3AAID-ANA7%3E3.0.CO%3B2-E
http://dx.doi.org/10.1002%2F1531-8249%28200003%2947%3A3%3C322%3A%3AAID-ANA7%3E3.0.CO%3B2-E
http://dx.doi.org/10.1002%2F1531-8257%28199911%2914%3A6%3C994%3A%3AAID-MDS1013%3E3.0.CO%3B2-K
http://dx.doi.org/10.1002%2F1531-8257%28199911%2914%3A6%3C994%3A%3AAID-MDS1013%3E3.0.CO%3B2-K
http://dx.doi.org/10.1007%2Fs004150170156
http://dx.doi.org/10.1016%2Fj.parkreldis.2007.01.004
http://www.tremorjournal.org/article/downloadSuppFile//video--1.mp4

	"Closing the Loop" in Cervical Dystonia: A New Clinical Phenomenon
	Abstract
	Introduction
	Methods
	Discussion
	Table 1. Clinical Features of Four Patients with ‘‘Closing the Loop’’ Phenomenon
	Video 1. Clinical Examination Findings in Patients 1 and 2.
	References


<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /PageByPage
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Sheetfed Coated v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /RelativeColorimetric
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 524288
  /LockDistillerParams true
  /MaxSubsetPct 99
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo false
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings false
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Preserve
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 150
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages true
  /ColorImageDownsampleType /Average
  /ColorImageResolution 225
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.00000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 150
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Average
  /GrayImageResolution 225
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.00000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.76
    /HSamples [2 1 1 2] /VSamples [2 1 1 2]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 15
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Average
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.00000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects true
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /SyntheticBoldness 1.000000
  /Description <<
    /ENU ()
  >>
>> setdistillerparams
<<
  /HWResolution [600 600]
  /PageSize [612.000 792.000]
>> setpagedevice


