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Abstract

Developmental stuttering is a common disorder of speech dissiliency that is characterized by excessive
repetitions of sounds, syllables, and monosyllabic words, as well as sound prolongations and complete
blockages of the vocal tract. About 60 million people are affected and it is more common between the age
of 3 and 6, when children begin forming sentences and connecting thoughts verbally. There are three types
of stuttering known as developmental stuttering, neurogenic stuttering, and psychogenic stuttering. The
exact pathophysiology of developmental stuttering is unknown; however, various family and twin studies
have repeatedly implicated heredity as a major factor in the etiology of stuttering. It is clear that the
genetic influence is not in the form of an exact single gene effect such as autosomal recessive, autosomal
dominant, or x-linked in all families; however, in all of the inheritance forms it is influenced by sex with
higher occurrence in males than females at a ratio of 4:1 in older children and adults. Recently special genetic
locus has been determined on several autosomal chromosomes related to developmental stuttering. In this
report, the proband is a 20-year-old boy was referred to our clinic for premarriage genetic counseling; he has
been affected since 3 years and now is under cure. three generation study of his family show 13 individuals
are affected by stuttering. For the first it occurred in the proband’s grandfather and after this time about
all of affected cases has been seen in consanguineous marriages. Therefore, the genetical inheritance of
stuttering is crystal clear in this family and autosomal recessive inheritance pattern is proposed. Totally in
such families with repeated occur of stuttering, we cannot account it as a multifactorial disorder.
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INTRODUCTION

Stuttering is a puzzling and debilitating disorder
that prevents those affected from engaging in
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effortless and spontaneous conversational interactions.
Developmental stuttering is a common disorder of
speech disfluency that is characterized by excessive
repetitions of sounds, syllables, and monosyllabic
words, as well as sound prolongations and complete
blockages of the vocal tract that may be associated with
additional physical movements of head and neck. This
disorder has a prevalence of 5% in children but 1% in
adult population because a large number of children
will recover before puberty.'? Seventy five percent
incidence of stuttering are at the age of 3 to 6 and after
12 years of age almost does not occur® that usually
with the 1:2 ratio is higher in boys than girls.*?»
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Because 80% of affected children, specially girls,
recover after 1 to 2 years, eventually the ratio of
boys to girls in the older ages will be 1:4.™ The form
of stuttering that will be episodic or permanent is
inherited in families as children who do not recover
are more probable to have affected relatives with
permanent and not recovered stuttering. Conversely,
children who recover are more probable to have
affected relatives with the disorder.51

Researchers suggest the theory of common genes are
involved in both forms of the disorder but there are
special genetic factors in addition to common genes
which facilitate recovery process in transient form.!112

There are three types of stuttering including
developmental stuttering, neurogenic stuttering, and
psychogenic stuttering. The exact pathophysiology of
developmental stuttering is unknown. Genetic along
with environment seems to play a vital role in the onset
of transient or permanent stuttering.'® various family
and twin studies indicate that the genetic influence is
not in the form of an exact single gene effect such as
autosomal recessive, autosomal dominant, or x-linked
in all families; however, in all of the inheritance
forms it is influenced by sex with higher occurrence in
males than females at a ratio of 4:1 in older children
and adults. However some studies have repeatedly
implicated heredity as a major factor in the etiology
of stuttering as: (i) Stuttering in different families
shows a cumulative pattern and it rule out the theory
that stuttering may be repeated in families because
of mimic." (ii) Many similarities have been seen in
incidence of the trait in MZ (90%) twins in comparison
with DZ twins (3—19%)."® (iii) In adoption studies,
stuttering is more seen in biological relatives of
proband than his/her half-siblings. In several studies
a high degree of stuttering in the first degree relatives
(20-70%) than the general population (3.1% to 42%)
is shown.) (iv) phenotypic characteristics of the
abnormality, such as excessive repetitions of sounds
and primary Floods of words or sound prolongations
that are various in different languages and cultures
are the same in stuttering patients with different
languages. Of course there are some exceptions
in each of these reasons as evidences that imply
environmental factors are also involved in stuttering.
In some studies. Seventy percent contribution of
genetic factors along with 30% role of environment
are considered."™9 Recently special genetic locus
has been determined by special genetic markers on
several autosomal chromosomes such as chromosome
1,3,5,9, 13, 15, 18, and 12 related to developmental
stuttering.m®'? The study of chromosomes 5 and 15
has been identified in connection with permanent form
of stuttering and chromosomes 2, 7, and 9 has been

associated with temporary stuttering that can has
different patterns in men and women.™ In a study
on 46 Pakistani families with stuttering mutations in
GNPTAB gene (GNPTAB encodes the o and 3 subunits
of GleNAc-phosphotransferase, a protein involved in
the lysosomal enzyme-targeting pathway) located on
chromosome 12q has been associated with stuttering.
Subsequent studies on other European and Asian
populations identified other genetic mutations in
GNPTG gene in association with stuttering. It seems
that these three genes are responsible for 9% of cases
of stuttering.™¥

CASE REPORT

Proband is a 20-years-old boy who is affected by
Stuttering since 3 years and now is under treatment.
He was born in a 3 degree consanguineous marriages
and were originally from the Ardakan in Yazd
province of Iran. The proband was referred to our
genetic counseling center for Genetic counseling before
marriage. In addition to proband, his mother and two
of his brother had been also affected by stuttering
since 3 to 7 years. Study of three generations of this
family pedigree showed that 13 individual in this
family were affected by stuttering; the first onset was
in his maternal grandfather and about all of patients
were born in consanguineous marriages [Figure 1].
Patients VI-7 and VI-17 show transient stuttering
at the age of 2-3 and recovered at the age of 6-7. In
addition to proband the other patients had permanent
stuttering; however, none of them were under speech
therapy. Therefore, stuttering in this family seems
to be genetically and autosomal recessive pattern of
inheritance is recommended for them. However, the
hypothesis of influenced by sex for this trait is evident
in this family pedigree.

CONCLUSION

Developmental stuttering is a common disorder of
speech with prevalence of 5% in children that incidence
in boys are twice than girls and the recovery in boys is
less than girls (1, 2, 4, and 5) Genetics may play a vital
role in the onset of permanent or transient stuttering,
cumulative pattern of stuttering and various family

Figure 1: Family pedigree of the proband who is affected by stuttering
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and twin studies repeatedly implicated heredity as a
major factor in the etiology of stuttering.?*2! Recently,
researchers have identified special genetic locus on
several autosomal chromosomes by special genome
scanning, genetic markers, and comparison between
chromosomes of normal individuals and abnormal
ones. Usually geneticists consider stuttering as a
multifactorial disorder in determining risk in a family
tree that has several occurrences of the stuttering;
however, according to recent progress in determining
the genes involved in this disorder, in patients with
familial history of the disorder it is necessary to draw
the pedigree of the family to determine the exact
inheritance pattern of it. In this study, the primary
investigation of proband and his family suggested an
autosomal dominant or x-linked recessive inheritance
but drawing the family pedigree for more than three
generation of this family revealed the occurrence of
about all of the cases in consanguineous marriages,
suggested the autosomal recessive pattern for the
family. Patients VI-7 and VI-17 show transient
stuttering at the age of 2—-3 and recovered at the
age of 6-7. In addition to proband the other patients
had permanent stuttering and most of them were
male; therefore, that is in accordance with these two
facts that all of the inheritance forms of stuttering is
influenced by sex with higher occurrence in males than
females and girls are more likely than boys to outgrow
stuttering. Linkage analysis can be used to prove the
hypothesis of autosomal recessive inheritance pattern
in this family.

REFERENCES

1. Craig A, Hancock K, Tran Y, Craig M, Peters K. Epidemiology of stuttering
in the community across the entire life span. J Speech Lang Hear Res
2002;45:1097-105.

2. Felsenfeld S. Finding susceptibility genes for developmental disorders of
speech: The long and winding road. J Commun Disord 2002;35:329-45.

3. Bloodstein O. A Handbook on Stuttering. 5" ed. Chicago: The National
Easter Seal Society; 1995.

4. Andrews G. The syndrome of stuttering. London: Spastics Society Medical

10.

1.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

Education and Information Unit in association with William Heinemann
Medical Books; 1964.

Howell P. Signs of developmental stuttering up to age eight and at 12 plus.
Clin Psychol Rev 2007;27:287-306.

Mansson H. Childhood stuttering: Incidence and development. J Fluency
Disord 2000;25:47-57.

Buchel C, Sommer M. What causes stuttering? PLoS Biol 2004;2: E46.
Shames GH, Rubin H. Stuttering then and now. Physiological and genetic
factors. Columbus: Charles E. Merrill Publishing Co. 1986. pp. 49-69.
Yairi E. Ambrose N, Cox N. Genetics of Stuttering: A Critical Review.
J Speech Hear Res 1996;39:771-84.

Ambrose N, Yairi E, Cox, N. Genetic Aspects of Early Childhood Stuttering.
J Speech Hear Res 1993;36:701-6.

Finn P, Felsenfeld S. Recovery from stuttering: The contributions of
the qualitative research approach. Advances in Speech Language
Pathology2004;6:159-166.

Ambrose NG, Cox NJ, Yairi E. The genetic basis of persistence and recovery
in stuttering. J Speech Lang Hear Res 1997;40:567-80.

Katharina D, Anna R, Friihling R, Peter H, Robert P. Genetic etiology in
cases of recovered and persistent stuttering in an unselected, longitudinal
sample of young twins. Am J Speech Lang Pathol 2007;16:169-78.
Anrews G, Craig A, Feyer AM, Hoddinott S, Howie P, Neilson M. Stuttering:
A review of research findings and theories. J Speech Hear Disord
1983;48:226-46.

Felsenfeld S, Kirk KM, Zhu G, Statham DJ, Neale MC, Martin NG. A study
of the genetic and environmental etiology of stuttering in a selected twin
sample. Behav Genet 2000;30:359-66.

Andrews G, Morris-Yates A, Howie P, Martin N. Genetic factors in stuttering
confirmed (Letter). Arch. Gen Psychiatry 1991;48:1034-5.
Wittke-Thompson JK, Ambrose N, Yairi E, Roe C, Cook EH, Ober C, et al.
Genetic studies of stuttering in a founder population. J Fluency Disord
2007;32:33-50.

Shugart YY, Mundorff J, Kilshaw J, Doheny K, Doan B, Wanyee J, et al.
Results of a genome-wide linkage scan for stuttering. Am J Med Genet
2004;124:133-5.

Riaz N, Steinberg S, Ahmad J, Pluzhnikov A, Riazuddin S, Cox NJ, et al.
Genomewide significant linkage to stuttering on chromosome 12. Am J
Hum Genet 2005;76:647-51.

Suresh R, Roe C, Pluzhnikov A, Wittke-Thompson J, Cook E, Lundstrom C,
etal. New Complexities in the genetics of stuttering: Significant sex-specific
linkage signals. Am J Hum Genet 2006;78:554-63.

Kang C, Riazuddin S, Mundorff J, Krasnewich D, Friedman P, Mullikin JC,
et al. Mutations in the lysosomal enzyme-Targeting pathway and persistent
stuttering. N Engl J Med 2010;362:677-85.

Source of Support: Nil, Conflict of Interest: None declared.

Advanced Biomedical Research | january - March 2012 | Vol 1 | Issue 1



