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ABSTRACT In the present study is reported the data on the observed phenotype in 181 cytogenetically cbufirened
syndrome female3.he features were categorized into 21 groups (skin, low hair line, webbed neck, cardiovascular system,
bossing of forehead, highly arched palate, skeletal defects, micrognathia, build, chest, cubitus valgus, digital anomalies, external
genitalia, axillary/ pubic hair growth, breast development, far apart position of nipple, ultrasound findings of uterus and ovary).
The total number of the 21 features multiplied for the 181 was 3@females manifested only 25% of the features (950/
3801). Karyotype and its association to the features showed that probands with 45,X (85) manifested 47% (1785/3801) of the
features and out of the 950, 45,X showed 50.4% (85) (479/8B66)findings confirmed the reported observations that in
Turner syndrome, there seemed to be a wide variability in the phenotype.

INTRODUCTION sible especially for distal deletions (Ogata et al.
2001; Sybert and Mac Cauley 2004)though
Turner described'S also known as Ullrich  deletions distal to Xq21 do not appear tieecif
— Turner or Bonnevie —Ullrich Furner Syn-  stature, other terminal and interstitial deletions
drome (TS), in 1938 (rner 1938); although of long arm of X, are associated with short stat-
the chromosome abnormality was not recog-ure as well as primary and secondary ovarian
nized until 1959 (Ford et al. 1959)he esti- failure. Presence &f chromosome material, in
mated incidence ofS in female live birthsis 1 whole or in part confers a risk of gonadoblas-
in 5000 to 10000; but; it is reported that 98% oftoma in 7 to 30% of cases (Gravholt et al. 2000;
the 45,X conceptions result in spontaneous preg€anto et al. 2004) and may lead to masculini-
nancy loss. (@irnpenny and Ellard 2012yhe  sation in some individual3hus, inTS females
classical physical featuresD$ are the in- utero  the phenotype is variable. (Jorde et al. 2010)
lymphedema sequence with congenital heart
defects, short stature and gonadal dysgenesi§bjective
It is stated thaf] S females demonstrate varied L
features because of thefdient karyotypes; such [N the present studit is aimed to report the
45 X or X-mosaicism or X-structural abnormal- data profile on the observed phenotypic features
ity. Individuals with 45,X more often demon- in 181 females with the karyotype B§.
strate congenital lymphedema; spontaneous
menarche is more likely in females with X mo- MATERIAL AND METHOD
saicism and women with 45,X/46,XX are, as a 14 sample consisted of 18S females con-

group, slightly taller than the other.ring or a4 with the karyotypes dfS, at Division of
marker X of variable size may be associated Wltf?uman Genetics Departmenimﬁatomy g
a more severe phenotype and an increase ohns Medical College, BangalorEhe features

chance of mental retardation. Deletion ofshortWere gathered from the proforma. It may be

arm of second X, may resultin fdilrner phe- 04 that due consent has been obtained from
notype though normal ovarian function is POS-ihe probands and the familifrom the litera-
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RESULTS features multiplied for the 181 sample was 3801
(21X181).TS females manifested only 25% of
In Table 1 is given the categorized featuresthe features (950/3801).
into 21 groups (skin , low hair line, webbing of ~ Table 2 shows, the determined and classi-
neck, cardiovascular system, bossing of forefied karyotype and the association with the 21
head, highly arched palate, skeletal defects witlfeatures. Out of which, patients with 45,X
unkown abnormalities, micrognathia, build, karyotype (85) manifested 47% (1785/3801) of
chest, cubitus valgus, digital anomalies, exter the features; X-mosaicism (47) 21.2% (987/
nal genitalia, axillary hair growth, pubic hair 3801); X-structural abnormality (45) 26.6%
growth, breast development, far apart position(945/38010) and- cell line (4) 1.2% (84/3801).
of nipple, ultrasound findings of uterus and  Out of the 950 phenotypic features, with 45,X
ovary). The calculated total number of the 21 the manifestation was 50.4% (479/950); X-

Table 1: TS: Phenotypic featues

S. Featues n % S. Features n %

No. No.

1 Skin 19 10.5 15 External genitalia — clitoris 27 14.9

- Course skin texture 08 4.4 - Small 09 4.9

- Skin pigmentation 11 6.1 - Infantile 13 7.1

2 Low hair line 49 27.1 - Enlaged 04 2.2

3 Webbing of neck 56 31 - Absent 01 0.5

4 Cardiovascular system 06 3.3 16 External genitalia — vagina 19 10.4

- Coarctation of aorta with 02 1.1 - Absent 01 0.5

bicuspid valve

- Systolic murmur 02 1.1 - Blind 03 1.6

- Ventricular septal defect 01 0.5 - Infantile 15 8.2

- Heart defects 01 0.5 17 Axillary hair growth 123 67.9

5 Bossing of forehead 01 0.5 - Absent 62 34.2

6 Highly arched palate 07 3.8 Scanty 61 33.7

7 Skeletal defects 06 3.3 18 Pubic hair growth 119 65.7

8 Micrognathia 07 3.8 Absent 54 29.8

9 Build 60 33.1 Scanty 65 35.9

- Thin build 24 13.3 19 Breast development 103 56.9

- Short build 23 12.7 Not developed 58 32

- Obese 13 7.2 Hypoplastic 45 24.8

10  Chest 31 17.1 20 Far apart nipple position 49 27

- Barrel shaped chest 02 1.1 21 Ultrasound findings —internal 80 44.2
reproductive @ans

- Broad shaped chest 20 11 - Hypoplastic uterus 20 11

- Funnel shaped chest 02 1.1 - Hypoplastic uterus with no 17 9.4
ovaries

- Shield shaped chest 07 3.8 - Infantile uterus 14 7.7

11  Cubitus valgus 99 54.7 - Uterus and ovaries notseen 09 4.9

12  Digital anomalies 21 11.6 - Mullerian agenesis 04 2.2

- Aerodactyly 01 0.5 - Hypoplastic uterus and ovaries 03 1.6

- Clinodactyly 02 1.1 - Gonadal dysgenesis 03 1.6

- Syndactyly 16 8.8 - Ovaries not seen 02 1.1

- Short toes 02 1.1 - Absence of uterus, fallopian 02 1.1
tubes and ovaries

13  External genitalia — labia 33 18.2 - Hypoplastic ovaries 02 1.1

majora

- Not prominent 21 11.6 - Ovaries are present, uterus is not 0.5
seen

- Mildly padded 01 0.5 - Sreak uterus without gonads 01 0.5

- Infantile 11 6.1 - Anteverted uterus with thin 01 0.5
endometrium

14  External genitalia — labia 35 19.3 - Uterus and right ovary are 01 0.5

minora found to be absent
- Not apparent 24 13.2 - Total 3801 -
- Infantile 11 6.1 - Normal 2851 75

- Abnormal 950 25
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Table 2:TS: Phenotype vs classified karotype

95

S. Feature N 45,Xn 85 X-mosaicism X-structural Y — cell line
No. n 47 abnormality n4
n 45

1  Skin 19 09 04 05 01

- Course Skifexture 08 03 01 03 01

- Skin Pigmentation 11 06 03 02 -

2 Low hairline 49 28 10 10 01

3 Webbing of neck 56 27 16 13 -

4  Cardiovascular system 06 04 01 - -

- Coarctation of aorta with bicuspid aortic valve 02 02 - - -
Systolic murmur 02 01 01 - -
Ventricular septal defect with systolic murmur 01 01 - - -

- Heart defects 01 01 - - -

5 Bossing of forehead 01 01 - - -

6 Highly arched palate 07 06 - 01 -

7 Skeletal defects 06 03 02 01 -

8 Micrognathia 07 05 01 01 -

9  Build 60 29 13 16 02

- Thin build 24 14 06 03 01

- Short build 23 10 03 09 01

- Obese 13 05 04 04 -

10 Chest 31 17 06 09 -

- Barrel shaped chest 02 02 - - -

- Broad shaped chest 20 11 03 06 -

- Funnel shaped chest 02 01 - 01 -

- Shield shaped chest 07 03 03 02 -

11 Cubitus valgus 99 56 21 21 01

12 Digital anomalies 21 08 03 09 01

- Aerodactyly 01 - 01 - -

- Clinodactyly 02 01 01 - -

- Syndactyly 16 06 01 08 01

- Short toes 02 01 - 01 -

13 External genitalia — labia majora 33 14 04 12 01

- Not prominent 21 07 03 08 01

- Mildly padded 01 - - 01 -

- Infantile 11 07 01 03 -

14 External genitalia — labia minora 35 15 06 12 01

- Not apparent 24 08 05 09 01

- Infantile 11 07 01 03 -

15 External genitalia — clitoris 27 10 07 10
Small 09 01 01 07 -
Infantile 13 07 03 03 -
Enlaged 04 01 03 - -
Absent 01 01 - - -

16 External genitalia — vagina 19 08 06 05 -
Absent 01 01 - - -
Blind 03 - 02 01 -
Infantile 15 07 04 04 -

17 Axillary hair growth 123 62 27 33 01
Absent 62 33 11 17 01
Scanty 61 29 16 16 -

18 Pubic hair growth 119 59 27 32 01
Absent 54 29 11 13 01
Scanty 65 30 16 19 -

19 Breast development 103 54 19 29 01
Not developed 58 32 12 13 01
Hypoplastic 45 22 07 16 -

20 Far apart nipple position 49 24 13 12 -

21 Ultrasound findings — Uterus & ovaries 80 39 21 20

- Hypoplastic uterus 20 07 09 04 -

- Hypoplastic uterus with no ovaries 17 09 04 04 -

- Infantile uterus 14 08 01 05 -

- Uterus and ovaries not seen 09 05 02 02 -
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Table 2: Contd.....

S. Featue N 45,Xn 85 X-mosaicism X-structural Y — cell line
No. n 47 abnormality n4
n 45

- Mullerian agenesis 04 01 02 01 -

- Hypoplastic uterus and ovaries 03 01 - 02 -

- Gonadal dysgenesis 03 03 - - -

- Ovaries not seen 02 01 01 - -

- Absence of uterus, fallopian tubes and ovaries 02 02 - - -

- Hypoplastic ovaries 02 - 02 - -

- Ovaries are present, uterus is not seen 01 01 - - -

- Sreak uterus without gonads 01 - - 01 -

- Anteverted uterus with thin endometrium 01 - - 01 -

- Uterus and right ovary absent 01 01 - - -

Features:Total 3801 1785 987 945 84

- Normal 2851 1306 778 694 73
73.1% 78.8% 73.4 98.8

- Abnormal 950 479 209 251 11
26.8% 21.2% 26.5% 1.2%

mosaicism 22% (209/950); X- structural ab- cardinal features antS mosaics often may ap-
normality 26.4% (251/950) andicell line 1.2%  pear normal with slight short stature.

(11/950). Dennis et al. (2000eported a more severity
The occurrence of the typical features of theor quantitatively diferent physical phenotype
syndrome were: webbed neck (30.9%,56), lowand psychological and behavioral problems in

hair line (27.1%,49), abnormal build (30.1%, ring X patients rather than 45,X patientsTB.
60), cubitus valgus (54.7%,99), absent/scantySybert et al. (2004) reported that infants with
axillary (68%,123)/ pubic hair growth (66.4%, 45,X karyotype were most likely to have con-
119); not developed and hypoplastic breast degenital lymphedema. Patients with karyotype
velopment (57%,103) and far apart nipple po-of 45,X/46,XX or 45,X/47,XXX were most
sition (27.1%,49). From the above observationslikely to have spontaneous menarche and fertil-
it is opined that, for the entire sample of 181ity. Women with mosaicism for 45,X/46,XX
TS, the manifestation of the 21 categorised feawere maginally taller than other women with
tures was only 25%, irrespective of the karyo-TS. The presence of isochromosome Xq sug-
type; whether the karyotype was 45,X or X- gested an increased risk for hypothyroidism and
mosaicism or X-structural abnormality or with inflammatory bowel diseaseThe presence of
Y-cell line. With respect to karyotype, the phe- ring or marker chromosome conferred an in-
notypic manifestions was more with 45,X karyo- creased risk of mental retardation and atypical
type (50.4%). phenotypic feature$he authors also opined that
phenotypic predictions for a given patient based
DISCUSSION on karyotype might be unreliable in patients with
TS. The phenotype iTS may vary as per the
It was observed from the literature that a wideage at referral (Jorde et al. 2010).
range of phenotypic features were ascertained In the present studythe features recorded
to TS, but published literature pertaining to the from the patients’ proforma were analyzed. For
ascertainment of specific phenotypic featuresthe entire sample of 181S, the expected mani-
to specific karyotype are limited, especially in festation of the features was 3801 (21x181). But,
India. the manifestation of the 21 features was only
Temtamy et al. (1992) opined that the high-25% (950/3801), irrespective of the karyotype;
est somatic features 5 was found in patients whether the karyotype was 45,X or X-mosaicism
with pure 45,X karyotype, followed by 45,X/ or X-structural abnormality or with-cell line.
46,XX mosaics and X structural abnormalities. Out of which, with 45,X the manifestation of
Linden et al. (1996) listed selected features ofthe phenotypic features was 50.4% (479/950);
common sex chromosome abnormalities andX- mosaicism 22% (201/950); X- structural
reported thaT'S with 45,X may have morES  abnormality 26.4% (251/950); andcell line
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1.2% (11/950). In the present study too, most of REFERENCES

the noted cardinal features i were associ-

ated with 45,X karyotype and X-structural ab- Turner HH 1938A syndrome of infantilism, congenital
normality The observations of the present study ‘é\’gg%% neck and cubitus valgédocrinology 23:
indicated that, any female with the listed 21 fea- —en .

! : . ord CE, Jones KWPolani PE 1959A sex chromosome
tures, the chan<_:e_s of having 45,X is 26.8% (479 anomaly in a case of gonadal dysgenesigT(@rs
1785), X-mosaicism 21.2% (209/987), X-struc- syndrome).Lancet 1: 711-712.
tural abnormality 26.6% (251/694) alydcell Turnpenny PEllard S 2012Emerys Elements of Medical
line 1.2% (]l/84).The observed features seemed Genetics 14" Edition. Philadelphia, USA: Elsevier

: : Churchill Livingstone.
to correlate with the karyotype i.e. the pheno-syberNR Mac Cauley E 2004Turner syndromeN Engl J

type with the genotype afS. The findings con- Med, 351: 1227-1238.
firmed the observation that TS there seemed OgataTl, Muroya K, Matsuo N 2000Turner syndrome and
to be a wide variability in phenotyp&he ob- Xp deletions: Clinical and molecular studies in 47
served diferences may be because of the sample, patients.J Clin Endocrionol Metal$6: 5498-5508.
. : . anto PKofman-Alfaro S, JiménekL, Séderlund D, Barron
size and the ascertainment bias. C. Reves E. MaCndes JZenteno JC 2004.
Gonadoblastoma ifurner syndrome patients with non-
CONCLUSION mosaic 45,X karyotype ah)(/ichromogome sequences.

. Cancer Genet Cytogenét>0: 70-72.
The observation of the 25% (950/3801), of Gravholt CH, Fedder J, Naera\RMuller J 2000. Occur
the manifestation of th&S features, in the rence of gonadoblastoma in females Withiner syn-
i i - drome and chromosome materiak population study
present study could be interpreted that in In ! !
: : J Clin Endocrinol Metab85: 3199-3202.
d".”m TS women the severity Qf thES fe.at.ures Jorde LB, Carey JC, Bamshad MJ 20¢@dical Genetics
might be average. From the findings, it is seen, = 4n Egition. Philadelphia, USA: Mosby Elsevier

thus, aTS diagnostic criteria has enged for  Temtamy SA, Ghali I, Salam MA, Hussein FH, Ezz EHAA,

the individuals withTS in India. Salah N 1992. Karyotype phenotype correlation in
females with short statur€lin Genet41: 147-151.
RECOMMENDA TIONS Linden MG Bender BG RobinsonA 1996. Intrauterine
diagnosis of sex chromosome aneuploibst and
Any female with suspected features T8 GynaecoB7(3): 468-475.

. . Dennis N, Coppin Blurner C, Skuse D, Jacob& PO00.A
should be referred for the determination of the clinical, cytogenetic and molecular study of 47 females

karyotype and for further appropriate manage-  with r(X) chromosomesAnn Hum Genet§4: 277-
ment. 293.





