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ABSTRACT This paper is a case report of a teenager female who was incidentally found with Turner syndrome mosaicism (45 XO/ 46

XX) after a few episodes of metrorrhagia. Although no uterine, neither ovarian anomalies were found she was checked

for all the potential complications as seen in complete classical phenotype and she was found (a part from short stature
of 143 centimeters) with hypothyroidism, vitamin D deficiency, bicuspid normal functioning aortic valve, and some audiogram defects. None of
these were previously known or recognized before by the patient. The menses became normal within months after a 3 months cycle of 10 days
monthly progestative. Levothyroxin, vitamin D and calcium supplements were initated. Lifelong follow-up is necessary.

Introduction

Turner syndrome is a genetic (chromosomal) condition associated
with 45 XO karyotype (monosomy). Despite the classical phenotype
features the diagnosis might be missed especially in cases with ge-
netic mosaicism as 45 XO/ 46 XY (with Y line) or 45 XO/ 46 XX (with
normal female karyotype line). (1,2,3) Probably the most common
characteristic is the short stature which is need to be treated (before
the growth cartilage are closed) with high doses of growth hormone
although the causing defect is related to the short stature homeo-
box-containing (SHOX) gene. (1,2,3) The others elements in Turner
syndrome apart from nanism are delayed puberty/primary amenor-
rhea, cardiac anomalies especially in aortic valve (and high cardiovas-
cular risk), kidney anomalies, ear/nose anomalies. (4,5) The endocrine
panel is focused on (apart from gonads anomalies) higher risk of
Hashimoto's thyroiditis, insulin resistance and vitamin D deficiency /
osteoporosis. (4,5,6,7)

Aim
This is brief case report regarding a teenager female accidently diag-
nosed with Turner’s syndrome variant.

Case presentation

17-year old female subject with normal apparent phenotype had me-
narche at age of 12 years old and monthly regular menses up to the
present. For the last 3 months she presented metrorrhagia so she had
a few tests done: both the haematological and gynaecological exams
were normal. She decided to look for a second opinion this time from
an endocrinologist point of view. The endocrine evaluation found
short stature of 143 centimetres (cm) and enclosed growth cartilages.
Because of height the karyotype was performed and found 45 X0/ 46
XX. The abdominal computed tomography was performed and uterus,
ovaries and kidney were normal shaped. We checked the ear and the
audiograme found two frequencies there were hardly detectable by
the patient but she previously did not know about this aspect. (Figure
1)

Figure 1. The audiogram in a 17-year female with 45 XO/
46 XX karyotype

The cardiac examination pointed bicuspid aortic valve with normal
function up to the moment of evaluation. Autoimmune hypothyroid-
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ism is found based on TSH level of 20 plU/mL with normal ranges be-
tween 0.4-4.5 pUl/mL. Negative thyroid antibodies were pointed but
hypoecogenic thyroid ultrasound pattern was suggestive for chronic
thyroiditis. Levothyroxine was started from daily 25 pg with progres-
sive increase dose based on TSH. The 25-hydroxyvitamin D was low of
4 ng/mL with normal levels between 30 and 100 ng/mL with negative
blood tests for celiac disease. No osteoporosis was found. Vitamin D
and calcium supplements are introduced. The menses normalised
within 3 months with 10 days monthly progestative. Lifelong fol-
low-up is recommended.

Discussion

This case highlights the importance of paying attention to the short
stature phenotype. Although in this case the growth cartilages were
closed and the patient could not beneficiate of growth hormone
therapy the diagnosis is essential to be established regardless the
patient’s age. The Turner syndrome variant with normal female gen-
otype line is the explanation of normal pubertal and gonads develop-
ment. This allows future fertility. (8,9) This situation is opposite to the
XY line mosaicism when gonadectomy is recommended in order to
lower the risk of gonadoblastoma. (8,9)

The patient in this case has some cardiac anomalies but not renal.
Studies on mRNA of XIAP (X-linked inhibitor of apoptosis protein)
detected based on blood leucocytes PCR (polymerase chain reaction)
showed that higher expression of XIAP mRNA is found in mosaicism
and patients with renal malformations although not all the somatic
features are explained by this anomaly. (10) The genetic diagnosis is
essential in cases with short stature and dysmorphic disorders since
mosaicism is seen in 10-20% of cases with Turner syndrome. (11)
Chronic thyroiditis is constantly associated with Turner syndrome in
a higher percent than general population with no specific pattern of
karyotype correlations. (12, 13, 14)

The skeleton health is affected in monosomy but in cases with normal
menses osteoporosis might not be seen. On the other hand the auto-
immune gastrointestinal disorders as celiac disease contribute to vita-
min D deficiency as seen here. (15) Others potential mechanisms are
vitamin D receptor (VDR) gene polymorphisms as Bsml and Fokl pol-
ymorphic sites of VDR in correlations to bone status in subjects with
Turner syndrome. (16) Further studies found no correlation between
thyroid disturbances and VDR polymorphisms (Apal/G1025-49T, Taql/
T1056C, Fokl/T2C and Bsml G1024+283A). (17) A higher bone turn-
over status was described in cases with Turner syndrome related hy-
pogonadism and less probable if the menses are normal. (18) Overall
the prognosis in Turner’s syndrome variants is better than in classical
variant since a small part of all classical complications are presented.
On the other hand this is why the diagnosis might be delayed. (19,20)

Conclusion
The high index of suspicion in detecting a Turner syndrome variant
is short stature despite the late diagnosis. The mosaic genetic line al-
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lows the normal gonads and uterus development and thus a normal
puberty timing and staging. The same karyotype background is cor-
related to discreet clinical changes as functional bicuspid aortic valves
or small hearing defects.

Conflict of interest: none
Acknowledgement: we thank to the patient and her family for the

consent; we also want to thank to the entire medical team involved
in this case.

REFERENCES 1. Child CJ, Kalifa G, Jones C, Ross JL, Rappold GA, Quigley CA, Zimmermann AG, Garding G, Cutler GB Jr, Blum WF. Radiological Features in
Patients with Short Stature Homeobox-Containing (SHOX) Gene Deficiency and Turner Syndrome before and after 2 Years of GH Treatment.

| 2. Bilgin EM, Kovanci E. Genetics of premature ovarian failure. Curr Opin Obstet Gynecol. 2015 Jun;27(3):167-74. | 3. Stagi S, lurato C, Lapi E,

Cavalli L, Brandi ML, de Martino M. Bone status in genetic syndromes: A review. Hormones (Athens). 2015 Jan;14(1):19-31. | 4. Yesilkaya E, Bereket A, Darendeliler F, Bas F, Poyra-
zoglu §, Kiiclikemre Aydin B, Darcan $, Diindar B, Biyiikinan M, Kara C, Sari E, Adal E, Akinci A, Atabek ME, Demirel F, Gelik N, Ozkan B, Ozhan B, Orbak Z, Ersoy B, Dogan M, Atas
A, Turan S, Goksen D, Tanm O, Yiiksel B, Ercan O, Hatun S, Simsek E, Okten A, Abaci A, Déneray H, Ozbek MN, Keskin M, Onal H, Akyiirek N, Bulan K, Tepe D, Emeksiz HC, Demir K,
Kizilay D, Topaloglu AK, Eren E, Ozen S, Abali S, Akin L,Selver Eklioglu B, Kaba S, Anik A, Bas S, Uniivar T, Saglam H, Bolu S, Ozgen T, Dogan D, Deniz Gakir E, Sen Y, Andiran11 N,
Gizmecioglu F, Evliyaoglu O,Karagiizel G, Pirgon O, Catli G, Can HD, Giirbiiz F, Binay G, Bag VN, Fidanci K, Polat A, Giil D, Agikel C, Demirbilek H, Cinaz P, Bondy C. Turner Syndrome
and Associated Problems in Turkish Children: A Multicenter Study. J Clin Res Pediatr Endocrinol. 2015 Mar 5;7(1):27-36. doi: 10.4274/jcrpe.1771. | 5. Kriksciuniene R, Ostrauskas R,
Zilaitiene B. Aortopathies in Turner syndrome -- new strategies for evaluation and treatment. Endokrynol Pol. 2015;66(1):58-65. doi: 10.5603/EP.2015.0010. | 6. Soucek O, Matyskova
J, Anliker E, Toigo M, Hlavka Z, Lebl J, Sumnik Z. The muscle-bone interaction in Turner syndrome. Bone. 2015 May;74:160-5. doi: 10.1016/j.bone.2015.01.017. Epub 2015 Feb 3.
| 7. Akyiirek N, Atabek ME, Eklioglu BS, Alp H. The relationship of periaortic fat thickness and cardiovascular risk factors in children with turner syndrome.Pediatr Cardiol. 2015
Jun;36(5):925-9. doi: 10.1007/500246-015-1098-4. Epub 2015 Jan 20. | 8. Sahinturk S, Ozemri Sag S, Ture M, Gorukmez O, Topak A, Yakut T, Gulten T. A fertile patient with 45X/47XXX
mosaicism. Genet Couns. 2015;26(1):29-34. | 9. Fukui S, Watanabe M, Yoshino K. 45,X mosaicism with Y chromosome presenting female phenotype. J Pediatr Surg. 2015 May 7. pii:
50022-3468(15)00263-8. doi: 10.1016/j.jpedsurg.2015.03.056. | 10. Jevalikar GS, Zacharin M, White M, Yau SW, Li W, ljspeert C, Russo VC, Werther GA, Sabin MA. Turner syndrome
patients with bicuspid aortic valves and renal malformations exhibit abnormal expression of X-linked inhibitor of apoptosis protein (XIAP). J Pediatr Endocrinol Metab. 2014 Nov
12. pii: /j/jpem.ahead-of-print/jpem-2014-0208/jpem-2014-0208.xml. doi: 10.1515/jpem-2014-0208. | 11. Dayakar S, Rani DS, Babu SJ, Srilatha K, Jayanthi U, Goud KI, Jain D, Raina
V. Increasing role of cytogenetics in pediatric practice. Genet Test Mol Biomarkers. 2010 Apr;14(2):197-204. doi: 10.1089/gtmb.2009.0098. | 12. Aversa T, Messina MF, Mazzanti L,
Salerno M, Mussa A, Faienza MF, Scarano E, De Luca F, Wasniewska M. The association with Turner syndrome significantly affects the course of Hashimoto's thyroiditis in children,
irrespective of karyotype. Endocrine. 2014 Dec 27. [Epub ahead of print] | 13. Grossi A, Crino A, Luciano R, Lombardo A, Cappa M, Fierabracci A1. Endocrine autoimmunity in Turner
syndrome. Ital J Pediatr. 2013 Dec 20;39:79. doi: 10.1186/1824-7288-39-79. | 14. Lleo A, Moroni L, Caliari L, Invernizzi P. Autoimmunity and Turner's syndrome. Autoimmun Rev.
2012 May;11(6-7):A538-43. doi: 10.1016/j.autrev.2011.11.015. Epub 2011 Dec 2. | 15. Nadeem M, Roche EF. Bone health in children and adolescent with Turner syndrome. J Pediatr
Endocrinol Metab. 2012;25(9-10):823-33. doi: 10.1515/jpem-2012-0088. | 16. Peralta Lopez M, Miras M, Silvano L, Pérez A, Muioz L, Centeno V, Sobrero G, Ulla M, Tolosa de Talamoni
N. Vitamin D receptor genotypes are associated with bone mass in patients with Turner syndrome. J Pediatr Endocrinol Metab. 2011;24(5-6):307-12. | 17. Bianco B, Verreschi IT,
Oliveira KC, Guedes AD, Barbosa CP, Lipay MV. Analysis of vitamin D receptor gene (VDR) polymorphisms in Turner syndrome patients. Gynecol Endocrinol. 2012 Apr;28(4):326-9.
doi: 10.3109/09513590.2011.631630. Epub 2011 Nov 25. | 18. Breuil V, Euller-Ziegler L. Gonadal dysgenesis and bone metabolism. Joint Bone Spine. 2001 Feb;68(1):26-33. | 19.
Mazzanti L, Lovato L, Prandstraller D, Scarano E, Tamburrino F, Montanari F, Mineo GG, Perri A, Vestrucci B, Giardini A. Turner syndrome strategies to improve care outcomes--cardiac
evaluation using new imaging techniques. Pediatr Endocrinol Rev. 2012 May;9 Suppl 2:701-9. | 20. Mortensen KH, Andersen NH, Gravholt CH. Cardiovascular phenotype in Turner

syndrome--integrating cardiology, genetics, and endocrinology. Endocr Rev. 2012 Oct;33(5):677-714. doi: 10.1210/er.2011-1059. Epub 2012 Jun 15. |

GJRA - GLOBAL JOURNAL FOR RESEARCH ANALYSIS = 238



