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ereditary geniospasm (HG), also known as hereditary chin tremb-
ling/ tremor, is a rare autosomal, dominantly inherited disease with
involuntary spasms localized to the chin. Researchers have also

proposed that it is a kind of essential myoclonus. Attacks generally begin in
early childhood and sometimes just after birth. Stress, concentration, and
emotional situations can aggravate the symptoms.1,2 In a study, the respon-
sible gene locus were demonstrated on the long arm of chromosome 9q13-
q21.3 The gender ratio was reported as 1.3/1 (male/female).2

In this paper, two cases of HG as a father and his daughter with clini-
cal findings and electromyographic features were presented. Botulinum to-
xin (BOTOX®, Allergan Pharmaceuticals, Ireland) was injected to the
mentalis muscle of the daughter and she was treated successfully.

Hereditary Geniospasm:
Two Cases of Hereditary Geniospasm

One Treated with Btx TypeA

AABBSS  TTRRAACCTT  Hereditary geniospasm (HG) is an autosomal dominantly inherited disease character-
ized by involuntary spasm localized to the chin. Some researchers proposed that it is a kind of es-
sential  myoclonus. Attacks generally begin in early childhood but sometimes just after birth. This
disease is rare and only a few cases treated by botulinum toxin (BT) injection were reported. Elec-
tromyography (EMG) records of mental muscles of a father and his daughter and their clinical find-
ings were discussed with the literature. The younger one was successfully treated by BT injection.
Interestingly situs inversus totalis was determined in a case.

KKeeyy  WWoorrddss::  Electromyography, botulinum toxins

ÖÖZZEETT  Herediter geniospazm (HG), otozomal dominant geçişli, çenede lokalize istemsiz kasılmalarla
karakterize bir hastalıktır. Bazı araştırmacılar esansiyel miyoklonusun bir varyantı olduğunu öne
sürmüştür. Ataklar erken çocukluk döneminde, bazen doğumdan hemen sonra başlar. Bu hastalık
nadir görülür ve botilinum toksini (BT) ile tedavi edilebildiğine dair az sayıda bildiri vardır. Bu
makalede, baba-kız herediter geniospam olarak değerlendirilen iki olgunun mental kastaki
elektromiyografi (EMG) aktivitesi ve klinik bulguları literatür eşliğinde tartışıldı. Genç olgu BT
enjeksiyonları ile başarılı bir biçimde tedavi edildi. Olgulardan birinde ilginç olarak situs inversus
totalis saptandı.
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CA SE RE PORTS

CA SE 1

A 26-ye ar-old wo man with con ti nu o us, in vo lun -
tary mo ve ment in the chin was re fer red to the out-
pa ti ent cli nic of the ne u ro logy de part ment. It was
dec la red that her symptoms we re ob ser ved just af -
ter the birth wit ho ut in ter mit ten ce and ag gra va ted
in crow ded pla ces, with stress, and ha ve ne ver ce -
a sed du ring sle ep. In the ne u ro lo gi cal exa mi na ti on,
con ti nu o us in vo lun tary spasm pro mi nent on the
left si de of chin was ob ser ved. No ot her pat ho lo gi -
cal fin dings we re fo und du ring the exa mi na ti on.
In te res tingly si tus in ver sus to ta lis was de tec ted by
the physi cal exa mi na ti on which was al so known
by the pa ti ent.

CA SE 2

The fat her, aged 56 had the sa me comp la int of con-
ti nu o us, in vo lun tary mo ve ment in the chin sin ce
his child ho od. He co uld not know abo ut the pre ci -
se be gin ning ti me of the se mo ve ments. He did not
comp la in abo ut his mo ve ment and did not ac cept
BT in jec ti on. He dec la red that his symptoms gra d-
u ally dec re a sed by age. In his ne u ro lo gi cal exa mi -
na ti on, the spasm was ba rely vi sib le. 

As we co uld not iden tify any ot her pa ti ent
with si mi lar symptoms in the qu es ti on na i re of his

re la ti ves, we can not pro po se an in he ri tan ce pat-
tern.

Vi de o re cor ding of both pa ti ents we re do ne for
the do cu men ta ti on of the con ti nu o us, in vo lun tary
spasm of the chin.4 In the ro u ti ne la bo ra tory re sults
of the da ugh ter no po si ti ve fin ding was re ve a led. 

Se ven and half, and 2.5 units of BT was in jec -
ted in to each left and right men ta lis musc les of the
da ugh ter. Mo re than 90% im pro ve ment was ob ser -
ved one month af ter the in jec ti on. Ini ti ally in the
cli ni cal exa mi na ti on very fi ne and in ter mit tent in-
vo lun tary spasm was ba rely ob ser ved. In or der to
ob ta in a comp le te sup pres si on of mo ve ments a to -
tal of 20 units (left 15 units, right 5 units) BT was
app li ed fo ur and half months 4.5 months af ter the
first in jec ti on. Ho we ver, no ad di ti o nal im pro ve -
ment was ob ser ved. 

Elec troph ysi o lo gi cal In ves ti ga ti on

Ner ve con duc ti on stu di es we re nor mal. Ne ed le
EMG re cor dings of the pa ti ents we re sho wed in Fi -
gu re 1 a, b. Whi le the sub jects we re awa ke, musc -
le ac ti on po ten ti als (MU AP) we re re cor ded
si mul ta ne o usly from both left and right men ta lis
musc les using con cen tric ne ed le elec tro des and
con ven ti o nal EMG system. The re cor dings of both
pa ti ents sho wed con ti nu o us musc le fi ber ac ti vity.
We me a su red 50 in ter po ten ti al in ter vals and pe ak

A B

FIGURE 1: (A) Potentials obtained with a needle  electrode from the left mentalis muscle in the proband. (B) Potentials obtained with a needle electrode from
the left mentalis muscle in the proband’s father. Pay attention to sensitivity scales which are different.
We received illuminated approval from patients. 
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to pe ak amp li tu de of po ten ti als on both off li ne tra -
ces. Whi le the me ans of in ter po ten ti al in ter vals
we re not dif fe rent, the me an amp li tu de of po ten ti -
als in the da ugh ter was hig her than her fat her’s. 

Both va ri an ces of in ter po ten ti al in ter vals and
amp li tu de we re dif fe rent (Tab le 1). EMG was not
app li ed con cur rently; BT in jec ti ons we re not per-
for med un der EMG gu i dan ce. Vi de o disp lays of the
pa ti ent we re re cor ded be fo re and af ter the BT ap-
p li ca ti on. 

DIS CUS SI ON 
Sin ce HG was first de fi ned in 1894, mo re than 350
ca ses in 27 fa mi li es ha ve be en re por ted in Eu ro pe
and Ame ri ca.1 It is a pa roxy smal mo ve ment di sor -
der of the men ta lis musc le with on set in in fancy.5

Ne it her the ge ne tic ba sis of the pe cu li ar mo ve ment
di sor der nor its pat hoph ysi o logy has yet be en fully
elu ci da ted.1,6

It sho uld be dif fe ren ti a ted from myo ki mi a,
which is a pa la tal tre mor and an es sen ti al tre mor
in which fa ci al musc les are af fec ted.3 In vo lun tary
mo ve ment epi so des in HG typi cally be gin du ring
early child ho od.2 Es sen ti al tre mor ra rely be gins in
in fancy and child ho od.7 Whi le the symptom of the
da ugh ter was ob ser ved af ter the birth the be gin -
ning of the fat her’s symptoms was not pre ci sely de-
fi ned. Symptoms are mo re pro mi nent in adult ho od,
but fre qu ency of the at tack and in ten sity tend to
dec re a se with ad van cing age.2 Es sen ti al tre mor can
al so be se en in chin as an aty pi cal va ri ant, but pa-
ti ents of ten ha ve se ve re symptoms.8

Fa ci al myoky mi a is in fact very dif fe rent from
what was fo und in our pa ti ents. It is uni la te ral,
rhythmic, re gu lar and lo ca li zed but inc lu des se ve -
ral musc les and is not af fec ted by stress or emo ti o -
nal chan ges.2 They are mo re ra pid and
ne u roph ysi o lo gic as pects are dif fe rent: Myoky mic
disc har ges are not ob ser ved in elec trom yog -
raphy.5,9,10 Al so, myorhy thmi a can be exc lu ded be-
ca u se it is slo wer and usu ally in vol ves the fa ce,
eyes, and limbs.11

Fi nally be ca u se of the se fi ve fac tors as men ti -
o ned be low we tho ught he re di tary ge ni os pasm as
the di ag no sis:

1) The ab nor mal in vo lun tary mo ve ment is re-
la ted to qu ick jerks of the men ta lis musc le.

2) In vo lun tary musc le ac ti vity at the chin was
pro vo ked or ag gra va ted by emo ti o nal or physi cal
stress and was ob ser ved du ring sle ep.2 

3) The pe ak fre qu ency of the in vo lun tary mo -
ve ments with HG va ri es bet we en 5.7- 10.3 Hz as
in our pa ti ents.2

4) In vo lun tary mo ve ment epi so des in HG typ-
i cally be gin du ring early child ho od.7

As in one of our pa ti ents.

5) Ge ni os pasm is trans mit ted as au to so mal –
do mi nant tra it that has a high pe net ran ce.12 We
exa mi ned a 56 -ye ar-old man and one of his da ugh-
ter (26 ye ar) to pro ve that  ge ni os pasm has  an  au-
to so mal – do mi nant pat tern of in he ri tan ce.

Both of the pa ti ents ex pe ri en ced con ti nu o us
symptoms, not pa roxy smal. When the  two pa ti -
ents we re com pa red each ot her on the ba sis of ne -
ed le EMG re cor dings it was ob ser ved that  the
da ugh ter ex hi bi ted MU AP’s hig her fre qu ency and
amp li tu de. The amp li tu de and in ter po ten ti al in ter -
vals of MU AP’s of the da ugh ter we re in wi der ran -
ge. We pro po sed that HG amp li tu de and
in ter po ten ti al in ter vals will be sta bi li zed with age
and de ci ded to fol low up the da ugh ter by the ne e-
d le EMG with cer ta in in ter vals for many ye ars to
con firm this ob ser va ti on. The pe ak fre qu ency of
the in vo lun tary mo ve ments in HG was re por ted to
be 5.7- 10.3 Hz as we re port for our pa ti ents (Tab -
lo 1).

Mean interpotential Mean amplitude (±SD) 

interval (±SD) (range) (range) Mean frequency 

Proband 145.85(±119.68)* µs 792.78(±213.93)** µV 6.85/s 

(56-528)¥ (388-1555) ¥¥

Father 129.43(±40.79)*µs 282.22(±72.46)** µV 7.72/s

(84-264)¥ (133-444) ¥¥ 

TABLE 1: Potentials values obtained from both cases. 

Unpaired t test, *:T=0.918 p: 0.36 **: T=15.98 p=0.000, (95% CI*:-19.35-52.18 **:446.66-
574.45) 
Comparison of variances (Levene’s test), ¥:F= 14.50 p= 0.000 ; ¥¥:F= 22.80 p= 0.000 
SD: Standard deviation, µs: microsecond, µV: microvolt .
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Re gu lar in jec ti on of BT in men ta lis musc le was
re por ted to be ef fec ti ve for the tre at ment of HG in
so me of the stu di es.4 A sub ject with spo ra dic HG
wit ho ut fa mily his tory was tre a ted with 25 units of
BT A and ac hi e ved %95 im pro ve ment.13 Jan ko vic
et al, des cri be a 74-ye ar-old man with fa mi li al,
child ho od-on set chin tre mor, and a 3-ye ar his tory
of prog res si ve hand tre mor, ga it dif fi culty, and ot -
her par kin so ni an fe a tu res.14 Sin ce chin tre mor of -
ten oc curs in Par kin son’s di se a se (PD), a co e xis tent
HG may not be re cog ni zed un less past and fa mily
his tory of tre mor is ca re fully exp lo red.14 Anot her
sub ject with PD was al so re por ted, but BT was not
ad mi nis te red in that ca se.14

Chan ne lo pat hi es are a re cently de li ne a ted,
emer ging gro up of ne u ro lo gi cal di sor ders uni ted by
ge ne ti cally de ter mi ned de fects in ion-chan nel
func ti on.15 The se di sor ders are cha rac te ri zed by a
pro mi nent ge ne tic and phe noty pic he te ro ge ne ity
that can ma ke them chal len ging and be wil de ring
to un ders tand.16

To ca te go ri ze the se di sor ders ac cor ding to the -
ir pre do mi nant cli ni cal ma ni fes ta ti ons (i.e., myo -
to ni a, we ak ness, mig ra i ne, ata xi a, epi lepsy, and
mo ve ment di sor ders) mo le cu lar ba sis of re cog ni zed
cli ni cal syndro mes sho uld be known.15

Ion chan nels are lar ge trans mem bra ne pro te -
ins which are es sen ti al for the nor mal func ti on of
all eu kar yo tic cells.12 Ion chan nel dysfunc ti on is of -

ten sus cep tib le to ex ter nal fac tors such as stress and
chan ges in pH, ion con cen tra ti on, and tem pe ra tu -
re, and many res pond to ace ta zo la mi de. Strong
CNS can di da te di se a ses inc lu ding pa roxy smal mo -
ve ment di sor ders such as pa roxy smal dysto nic cho -
re o at he to sis and fa mi li al ge ni os pasm.1,6 If HG is a
ne u ro lo gi cal chan ne lo pathy, BT in jec ti on will be a
mo re pro per tre at ment.17

Si tus In ver sus (SI) (al so cal led si tus tran ver sus)
is a con ge ni tal con di ti on in which the ma jor vis ce -
ral or gans are re ver sed or mir ro red from the ir nor-
mal po si ti ons.18 The nor mal ar ren ge ment is known
as si tus so li tus. SI is ge ne rally an au to so mal re ces -
si ve ge ne tic con di ti on alt ho ugh it can be X lin ked
or fo und in iden ti cal mir ror twins.18 SI to ta lis oc-
curs at an in ci den ce of 1 in 10000-50000 li ve
births.19 Abo ut %25 of in di vi du als with SI ha ve an
un derl ying con di ti on known as pri mary ci li ary
dyski ne si a (Kar ta ge ner Syndro me).20 SI to ta lis was
de ter mi ned in only one of our pa ti ent. As far as we
known co e xis ten ce of HG and SI to ta lis has not be -
en do cu men ted yet. The re may be a ge ne tic link
bet we en the se two con di ti ons (HG and SI) but co-
e xis ten ce may be comp le tely for tu i to us.

In conc lu si on, amp li tu de and in ter po ten ti al
in ter vals may show a mo re sta bi li zed ten dency
with the ad van ced age in HG. Re gu lar in jec ti on of
BT in the men ta lis musc le is an ef fec ti ve way in the
tre at ment of HG.

REFERENCES

1. Jar man PR, Wo od NW, Da vis MT, Da vis PV,
Bha ti a KP, Mars den CD, et al. He re di tary ge-
ni os pasm: lin ka ge to chro mo so me 9q13-q21
and evi den ce for ge ne tic he te ro ge ne ity. Am J
Hum Ge net 1997;61(4):928-33.

2. Des te e A, Cas sim F, De feb vre L, Gu i e u JD
He re di tary chin tremb ling or he re di tary chin
myoc lo nus? J Ne u rol Ne u ro surg Psychi atry
1997;63(6):804-7. 

3. Da nek A Ge ni os pasm: he re di tary chin tremb -
ling. Mov Di sord 1993;8(3):335-8. 

4. Gor don K, Ca de ra W, Hin ton G Suc cess ful
tre at ment of he re di tary tremb ling chin with Bo -
tu li num to xin. J Child Ne u rol 1993;8(2):154-6.

5. Khar raz B, Re i lich P, No ach tar S, Da nek A.
An epi so de of ge ni os pasm in sle ep: To ward

new in sights in to pat hoph ysi o logy? Mov Di s-
ord 2008;23(2):274-6.

6. De uschl G, Ba in P, Brin M. Con sen sus sta te -
ment of the Mo ve ment Di sor der So ci ety on
Tre mor. Ad Hoc Sci en ti fic Com mit te e. Mov Di -
sord 1998;13(Suppl 3):2-23.

7. Hubb le JP, Bu sen bark KL, Kol ler WC. Es sen -
ti al tre mor. Clin Ne u rop har ma col 1989;12(6):
453-82.

8. Ba in PG, Find ley LJ, Thomp son PD, Gresty
MA, Roth well JC, Har ding AE, et al. A study of
he re di tary es sen ti al tre mor. Bra in 1994;117
(Pt 4):805-24.

9. Ka e ser HE, Rich ter HsR, Wut hrich R. Les
dyskinési es fa ci a les. Rev Ne u rol 1963;108:
538-41. 

10. Lo u JS, Valls-Solé J, To ro C, Hal lett M. Fa ci -
al ac ti on myoc lo nus in pa ti ents with oli vo pon -
to ce re bel lar at rophy. Mov Di sord 1994;9(2):
223-6.

11. Ma suc ci EF, Kurt zke JF, Sa i ni N. Myorhy -
thmi a: a wi des pre ad mo ve ment di sor der. Cli -
ni co pat ho lo gi cal cor re la ti ons. Bra in 1984;
107(Pt 1):53-79.

12. Fink JK, Ra i ner S, Wil kows ki J, Jo nes SM,
Ku me A, He de ra P, et al. Pa roxy smal dys-
to nic cho re o at he to sis: tight lin ka ge to chro-
mo so me 2q. Am J Hum Ge net 1996;59(1):
140-5.

13. Pa pa pet ro po u los S, Sin ger C. Spo ra dic ge ni -
os pasm (chin tremb ling): re port of a ca se. Mov
Di sord 2007;22(3):434.



Attila OĞUZHANOĞLU et al HEREDITARY GENIOSPASM: TWO CASES OF HEREDİTARY GENIOSPASM ONE TREATED WITH BTX TYPE A

Turkiye Klinikleri J Neur 2009;4(2)56

14. Erer S, Jan ko vic J. He re di tary chin tre mor in
Par kin son’s di se a se. Clin Ne u rol Ne u ro surg
2007;109(9):784-5.

15. Ber nard G, She vell MI. Chan ne lo pat hi es: a re-
vi ew. Pe di atr Ne u rol 2008;38(2):73-85.

16. Hil le B. Ion Chan nels of Ex ci tab le Mem bra nes.
2nd ed. Sun der land, MA: Si na u er As so ci a tes;
1992. 

17. Han na MG, Wo od NW, Kull mann DM. Ion

chan nels and ne u ro lo gi cal di se a se: DNA ba -
sed di ag no sis is now pos sib le, and ion chan-
nels may be im por tant in com mon pa roxy smal
di sor ders. J Ne u rol Ne u ro surg Psychi atry
1998;65(4):427-31.

18. Ged da L, Sci ac ca A, Bren ci G, Vil la ti co S, Bo-
nan ni G, Gu e li N, et al. Si tus vis ce rum spe cu -
la ris in mo nozy go tic twins. Ac ta Ge net Med
Ge mel lol (Ro ma) 1984;33(1):81-5.

19. Mu ra ka mi S, Te ra ka do M, Mi su mi M, Tsu ji Y,
Oku bo K, Hi ra ya ma R, et al. Si tus in ver sus to-
ta lis with ma lig nant lympho ma of the sto mach:
re port of a ca se. Surg To day 2003;33(7):533-
6.

20. Yo ko ya ma T, Co pe land NG, Jen kins NA,
Mont go mery CA, El der FF, Over be ek PA. Re-
ver sal of left-right asy mmetry: a si tus in ver sus
mu ta ti on. Sci en ce 1993;260(5108):679-82.


