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Abstract
Turner’s syndrome(TS) is the most common chromosomal disorder affecting female. Genetics show 
that most of the patients have monosomy 45 XO and the commonest phenotype is short stature. Growth 
hormone deficiency is uncommon but consensus statements have endorsed GH treatment for short 
girls with Turner syndrome as it is found to be effective to increase growth. Here, we describe a nine 
year and eleven month old girl presented with short stature (Ht-124cm - 2.2 SDS). She had epicanthic 
fold, cutis valgus and there was no sign of puberty. The diagnosis of TS was confirmed by Karyotype 
which revealed chrosomomal pattern 45X0/46XX. After evaluation, rGH treatment was initiated and 
the dose was titrated to 9.5 mg/m2 /wk. After 6 months of therapy the height velocity rose to 10.2 cm/ 
year. Growth hormone treatment was stopped after 2 years and 4 months as parents were not willing to 
continue the therapy. The final height of the patient was 144 cm (-1.2SD). She developed spontaneous 
menarche and other features of puberty at the age of 12 years 4 months. In Bangladesh, we do not have 
much report of TS who achieved growth with GH therapy. Simple and regular measurement of children’s 
height with chart plotting is necessary to pick up children who have short stature with TS. Girls with TS 
may be benefited from early diagnosis and initiation of treatment with GH.

Introduction: Turner syndrome (TS) is the most 
common sex chromosome abnormality in females. 
It was first described by Henry Turner and Laurel 
Thatcher Ulrich in 1938 and is also known as 
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monosomy X or Bonnevie-Ulrich syndrome.1 It 
is a condition characterized by monosomy of the 
X chromosome and complete or partial absence 
of the second sex chromosome.2 Short stature and 
hypogonadism are principal signs of TS.3,4 It has an 
estimated  prevalence of 1/2000 to 1/5000 female 
live births.5 Typical stigmata include short stature, 
primary amenorrhoea, estrogen insufficiency and 
cardiovascular malformations.6 Girls with TS 
universally have short stature (>95%), along with 
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gonadal failure (>90%) and infertility (99%).7The 
mechanism responsible for short stature in patients 
with Turner’s syndrome is unknown. Growth 
retardation in the syndrome of gonadal dysgenesis is 
often present in utero; growth velocity after infancy 
and early childhood is subnormal, and there is no 
pubertal growth spurt. Clinical incidence suggests 
that impaired growth is related to resistance of the 
growing cartilage to growth factors. 8,9 Untreated 
these girls continue to be short and rarely achieve 
150cm of adult height, barring few mosaics. 10

The effect of growth hormone (GH) on short-to-
medium-term growth in girls with Turner syndrome 
is well-established. There have been studies that 
have evaluated the benefits of growth hormone in 
TS with significant benefit in adult height. There 
is lack of data on effect of GH therapy on TS  in 
Bangladesh. Here we describe a girl with TS who 
got growth hormone therapy in our hospital.

Case Report
A 9-year 11 months-old girl who presented to the 
Paediatric Endocrinologist, with complaint of not 
growing according to her age. Her growth was 
noticed to be slow from early age but her parents 
initially thought it was normal. They however 
became worried when she was not growing yet to 
start pubertal development. Her parents eventually 
took her to this referral hospital for further 
evaluation and management.
She is 2nd issue of a nonconsanguineous parents, 
birth history was uneventful. She did not have 
any perinatal problem. Her medical history was 
unremarkable and did not show any head trauma, 
seizure, or infections in the central nervous system. 
No specific family history was found. There was 
no history of short stature in the family.  Her 
developmental history was normal. She had a 
history of small Atrial septal defect (ASD), which 
was closed spontaneously. She also had hiatus 
hernia and gall stone but was not symptomatic.  
On examination, she had depressed nasal bridge, 
there was no webbed neck but her carrying angle 
was high. There was no skin lesions or midline 
defect. Her respiratory system examination was 
normal. She had no eye signs and the thyroid gland 

was not enlarged. She was prepubertal. Examination 
findings in other systems were normal. 
She was stunted, short for her age height was 
124.6 cm <3rd centile (- 2SD) on CDC and +1SD 
on Turner chart. Weight was 23 kg < 3rd centile 
(- 2SD) percentile on CDC and -1SD on the Turner 
chart. Her bone age was not delayed. Thyroid 
function was normal. Karyotype revealed 45XO/ 
46 XX(X)(q10) chromosomes, which indicated 
TS with mosaicism. Echocardiography showed no 
abnormality. Pelvic Ultrasound scan showed  pre 
pubescent uterus and ovaries. She was started on 
Growth hormone therapy at 4.5mg/m2/week 6 days 
per week. After 2 weeks, she developed headache 
and we stopped GH therapy. Again GH therapy was 
started after 2 weeks and gradually it was increased 
to a maximum dose of 9.5 mg/m2/wk.. After 1 
year of the rhGH treatment, her growth velocity 
increased to 8.2 cm/ year.  She has gained 19.4 cm 
in the past 2 years since starting of GH therapy. 
She developed puberty after 2 years. The growth 
hormone treatment was stopped because she gained 
her final height of 144 cm (+2SD)  on Turner chart 
after 2years and 4 months.

Discussion:
TS patients are about 20 cm shorter than the 
average adult female height of that country and 
considering the fact that the average height of 
Bangladeshi women is 150.7 cm.11Long-term 
growth and final height after GH therapy in girls 
with TS are now available from several studies. 
Some studies have shown only small gain while 
others claim significant improvement in height. 
12,13 This discrepancy is likely to be due to several 
factors such as age at starting GH, dose of GH, age 
of sex steroid replacement, use of anabolic steroids, 
ethnic and genetic differences, sample size of the 
study, and use of historical or randomized untreated 
controls, all of which may account for the variation 
in final height when treated with GH. Apart from the 
classic clinical phenotypic features, the diagnosis 
of TS should be suspected in any girl who presents 
with unexplained short stature even in the first 3 
years of life. 14 The average age at diagnosis in a 
real-world scenario as in an observational study 
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was 12.7 years. Unfortunately, the diagnosis of TS 
is often delayed, not only because of lack of clinical 
expertise but also because the girl child is often 
neglected and brought to the attention of medical 
help only for evaluation of delayed puberty rather 
than for short stature. Adding to it is the high cost of 
GH therapy, and both these factors have significantly 
affected the use of GH therapy in this country. 
Short stature and hypogonadism are principal signs 
of TS. 11,12  Nearly half of the individuals with TS 
have the typical 45,X karyotype while the rest 
have various types of chromosomal abnormalities 
including isochromosome and mosaicism. 3,11,12 
Our patient has mosaicism on karyotype. FDA 
approved recombinant growth hormone for short 
stature in TS in 1996. [13] The main predictive factor 
for the best possible response to growth hormone 
is the age of the patient when she starts treatment. 
Patients who receive treatment early exhibit better 
results in terms of final height. 14-17 In this case, 
the patient began hormonal replacement therapy 
at around the age of ten years. Although it was 
started late, this treatment achieved a significant 
improvement in the patient’s skeletal growth. If the 
therapy had been started earlier, the patient could 
possibly have exhibited even better results. But the 
initial estimation had been a final height far below 
the average population if she did not receive this 
treatment. 
The dose of GH in TS is higher than the dose for GH 
deficient patients because as mentioned previously, 
not many TS patients are GH deficient.  However 
higher doses may be required for better height 
velocity. Growth response could be poor in patients 
with TS who had been initially diagnosed with 
GHD. In this case study, growth velocity increased 
from 5.7 to  8.2 cm/yr after the rhGH therapy. 
Puberty is usually delayed in TS because of 
gonadal dysgenesis and eventual failure. Though 
spontaneous puberty and assisted reproduction 
have been reported in about 5% of TS patients, it 
is usually in those with the mosaic form. 18,19 The 
objective of starting oestradiol therapy treatment 
is development of secondary sexual characteristics 
and increase and maintenance of bone mass. 
20 Timing though has been debated and many 

suggest that oestradiol should be started as soon as 
possible. Therefore, at the right time, replacement 
of estrogen to induce puberty is recommended 
for the majority of patients. 21 Estrogen therapy 
is usually started when the girl is between 12 and 
13 years old. In this patient, without the need for 
sexual hormone replacement, she started menarche 
at 12 years of age. Endocrinological follow-up is 
a constant necessity, since a hormone insufficiency 
may arise at any point during the course of the 
patient’s life. Cognitive function in some children 
with TS is grossly reduced when compared with 
normal girls. Other reasons for reduced brain growth 
is GH deficiency, which was clearly demonstrated 
in different case reports. 22-24 But in our patient, 
there was no cognition deficit and also she did not 
have GHD.

Conclusion: To our knowledge this is one of the  
report of TS with GH therapy among few published 
reports in Bangladesh. TS should be an important 
differential diagnoses  while evaluating any girl 
with short stature. Early diagnosis should be 
attempted in these girls, keeping in mind that early 
initiation with high dose GH, as recommended, 
could result in much improved adult height, which 
is very unlikely in untreated TS. 

- 26 -



CASE REPORT OPEN ACCESS

Journal of Diabetes and Endocrinology 
Association of Nepal

GROWTH HORMONE THERAPY IN A GIRL WITH TURNER 
SYNDROME – AN EXPERIENCE FROM BANGLADESH...
Jour of Diab and Endo Assoc of Nepal Vol. 6, No. 1, January-June 2022
ISSN Print 2594-3367           ISSN Online 2631-2107   

References
1. Turner syndrome case report: A 

multidisciplinary approach Guilherme Thiesen 
Mariana Cezar Ilha Tássia Silvana Borges 
Maria Perpétua Mota Freitas Stomatos, Vol. 21, 
Nº 40, Jan./Jun. 2015

2. Lopez ME, Bazan C, Lorca IA, Chervonagura 
A. Oral and clinical characteristics of a group 
of patients with Turner syndrome. Oral Surg 
Oral Med Oral Pathol Oral Radiol Endod. 
2002;94:196-204

3. Gravholt CH. Epidemiological, endocrine and 
metabolic eatures in Turner syndrome. Eur J 
Endocrinol. 2004;151:657–687. 

4. Bondy CA Turner Syndrome Study Group. Care 
of girls and women with Turner syndrome: a 
guideline of the Turner Syndrome Study Group. 
J Clin Endocrinol Metab. 2007;92:10–25. 

5.  Frías JL, Davenport ML (2003) Health 
Supervision for Children with TurnerSyndrome. 
Pediatrics 111: 692-702. 

6.  Kochar IS, Ramachandran S, Sethi A (2018) 
Recombinant Growth hormone response in 
Indian girls with Turner syndrome. Int J Clin 
Endocrinol Metab 4(1): 001-003. DOI: http://
doi.org/10.17352/ijcem.000029

7. Ranke MB, Pfl uger H, Rosendahl W, Stubbe 
P, Enders H, et al. (1983) Turner syndrome: 
sponta- neous growth in 150 cases and review 
of the literature.

 Eur J Pediatr 141: 81-88..
8. M. M. Grumbach and F. A. Conte, Disorders 

of sex differentiation, in: Textbook of 
Endocrinology (R. H. Williams, ed.) W. B. 
Saunders, Philadelphia, 1981, pp. 423–514.

9 . C. G. D. Brook, G. Murset, M. Zachmann, and 
A. Prader, Growth in children with 45, XO 
Turner’s syndrome, Arch. Dis. Child. 49:789, 
1974 

10. Lyon AJ, Preece MA, Grant DB (1985) Growth 
curve for girls with Turner

 syndrome. Arch Dis Child 60: 932–935.  https://
goo.gl/nXG1Fd

11. Sybert VP, McCauley E. Turner's syndrome. N 
Engl J Med. 2004;351:1227–1238. 

12. Seo HJ, Lee JH, Lee HK, Jung SH, Lee KS. 
A cytogenetic study in patients with sex 
chromosome abnormalities. Korean J Pediatr. 
2005;48:1317–1323. 

13. Food and Drug Administration (2003) FDA 
approves humatrope for short

 stature. Fed Regist 68: 24003–24004. https://
goo.gl/EM8dsJ

14. Soriano-Guillen L, Coste J, Ecosse E, Léger J, 
Tauber M, Cabrol S, et al. Adult

 height and pubertal growth in Turner 
syndrome after treatment with recombinant 
growth hormone. J Clin Endocrinol Metab. 
2005;90:5197-204.

15. Perkiomaki MR, Kyrkanides S, Niinimaa 
A, Alvesalo L. The relationship of distinct 
craniofacial features between Turner 
syndrome females and their parents. Eur J 
Orthod.2005;27:48-52.

16. Rosenfeld RG, Attie KM, Frane J, Brasel JA, 
Burstein S, Cara JF, et al. Growth hormone 
therapy of Turner’s syndrome: benefi  cial effect 
on adult height. J Pediatr. 1998;132:319-24.

17. Guedes AD, Bianco B, Callou EQ, Gomes 
AL, Lipay MVN, Verreschi ITN. O hormônio 
de crescimento na síndrome de Turner: dados 
e refl  exões. Arq Bras Endrocrinol Metab. 
2008;52:757-64.

18. Cunniff C, Jones KL, Benirschke K. Ovarian 
dysgenesis in individuals with chromosomal 
abnormalities. Human Genetics. 1991; 86:552–
6. 

19. Bryman I, Sylvén L, Berntorp K, Innala E, 
Bergström I, Hanson C, et al. Pregnancy rate 
and outcome in Swedish women with Turner 
syndrome. Fertil Steril. 2011; 95:2507–2510. 

20. Guilherme Thiesen Mariana Cezar Ilha Tássia 
Silvana Borges Maria Perpétua Mota Freitas  
Guilherme Thiesen Mariana Cezar Ilha Tássia 
Silvana Borges

 Maria Perpétua Mota Freitas Stomatos, Vol. 21, 
Nº 40, Jan./Jun. 2015 13-20.

21.  Piippos S, Lenko H, Kainulainen P, Sipila I. 
Use of percutaneous estrogen gel

- 27 -



GROWTH HORMONE THERAPY IN A GIRL WITH TURNER 
SYNDROME – AN EXPERIENCE FROM BANGLADESH...
Jour of Diab and Endo Assoc of Nepal Vol. 6, No. 1, January-June 2022
ISSN Print 2594-3367           ISSN Online 2631-2107   

CASE REPORT OPEN ACCESS

Journal of Diabetes and Endocrinology 
Association of Nepal

 for induction of puberty in girls with Turner 
Syndrome. J Clin Endocrinol Metab.

 2004;89:3241-7.
22. Habrecht MF, Menon V, Warsofsky IS, et al. 

Functional neuroanatomy of visuo-spatial 
working memory in Turner syndrome. Hum 
Brain Mapp 2001; 14:96-107. 

23. Elliot TK, Watkins JM, Messa C, et al. Positron 
emission tomography and neuropsychological 
correlations in children with Turner’s syndrome. 
Dev Neuropsychol 1996; 12:365-86. 

24. Yarhere Iroro E, Jaja Tamunopriye Growth 
hormone deficiency in a Nigerian child with 
Turner’s syndrome: a case report and review 
of growth assessment in children The Nigerian 
Health Journal, Volume 16 No 2, April to June 
20

- 28 -


	cover 1
	proof

