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A Case of Turner Syndrome with Concomitant 
Transient Hypogammaglobulinaemia of 
Infancy and Central Diabetes Insipidus 

Case Report
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In tro duc ti on

Turner syndrome (TS) results from complete or partial 
monosomy of the X chromosome and may occur in nonmosaic or 
mosaic forms, with or without the presence of a normal 46,XX or, 
occasionally, 46,XY cell line. Ninety-nine percent of fetuses with TS 
do not reach term. The 1% that survive demonstrate, to different 
extend, a wide spectrum of physical and neuropsychological 
characteristics of the syndrome, such as short stature, ovarian 
dysgenesis (causing sexual infantilism and infertility), lymphedema, 
cardiovascular defects, renal malformations, and hearing loss 
(1). Individuals with TS may also exhibit social and behavioral 
problems as well as cognitive deficits affecting nonverbal learning 
abilities and visuospatial skills (2). Recent neuropsychological 
investigations have revealed specific impairments in cognitive 
functioning in TS. The most commonly reported deficits relate to 
visual-spatial processing and visual memory and often manifest as 
difficulties in performing spatial and numerical tasks (2,3). Herein, 
we present the case of a female TS patient with transient 
hypogammaglobulinaemia of infancy (THI) and central diabetes 
insipidus.

Case Report

A 1-year-old female patient born at term to consanguineous 
parents was admitted to our hospital on two different occasions 

ABS TRACT

Turner syndrome (TS) is a genetic disorder that affects development in fe-
males and is characterized by the complete or partial absence of the sec-
ond sex chromosome, or monosomy X. TS is associated with abnormalities 
in lymphatic and skeletal development, in growth, and in gonadal function. 
Cardiac and renal malformations and a number of specific cognitive findings 
may also be encountered in these patients. An increased risk for hypothyroid-
ism, sensorineural hearing loss, hypertension, and other problems has also 
been reported. We present the case of a patient with TS accompanied by 
transient hypogammaglobulinaemia of infancy (THI) and central diabetes 
insipidus, which we believe is the first reported TS patient with these con-
comitant disorders. 
Key words: Turner syndrome, hypogammaglobulinaemia, central diabe-
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with a medical history of pneumonia and on three occasions for 
middle ear infections. Anthropometric measurements at the age 
of 1 year revealed a weight of 7.8 kg (<3rd percentile), a height 
of 70 cm (<3rd percentile), and a head circumference of 41 cm 
(<3rd percentile). No abnormalities were noted in the physical 
examination. Serum immunoglobulin levels were assessed 
on three occasions and the values were found to change with 
increasing age (Table 1). The antibodies resulting from vaccination 
[anti-diphtheria immunglobulin G (IgG), anti-tetanus IgG and anti-
polio virus IgGs] were all detected. Values obtained for T cell 
counts [total lymphocytes 6.2 x 109/l, CD3:68% (55-82), CD4:56% 
(27-57), CD8:15% (14-34), CD19:26% (9-29), CD16+56:7% 
(10-22)] and phytohaemagglutinin-induced proliferation 
were normal. The nitroblue tetrazolium test was negative. 
Specific serologic tests for human immunodeficiency virus, 
cytomegalovirus, Epstein-Barr virus, rubella virus, toxoplasma 
gondii and parvovirus were negative. After performing multiple 
diagnostic studies to exclude other hematologic, immunologic 
and infectious disorders, the patient was diagnosed as a case of 
THI. Intravenous immunoglobulin (IVIG) in a dose of 1 g/kg/dose 
(500 mg/kg/every 3 weeks) was administered daily for a period of 
two months. When the patient was 2.5 years old, she developed 
polyuria and polydipsia. After exclusion of diabetes mellitus, 
hypokalemia and hypercalcemia, the patient underwent a water 
deprivation test to investigate the possibility of a diagnosis of 
diabetes insipidus. Water intake was restricted after starting the 
test in the morning. All blood samples for serum osmolality, BUN, 
creatinine, and sodium levels were drawn from an indwelling 
catheter. Urine samples for density and osmolality were collected 
every hour. At the beginning of the water deprivation test, the 
serum osmolality and sodium level were 288 mOsm/kg and 140 
mmol/L, respectively, and the urine osmolality was 96 mOsm/kg. 
The water deprivation test was ended after eight hours because 
the patient lost 6% of her body weight and developed hypotension 
and tachycardia. At the end of the water deprivation test, the 
serum osmolality and sodium levels were 308 mOsm/kg and 150 
mmol/L, respectively, and the urine osmolality was 122 mOsm/
kg. Aqueous vasopressin (1U/m2) was given subcutaneously. 
Urine osmolality increased to 254 mOsm/kg during the hour 
following vasopressin administration. The patient was diagnosed 
to have central diabetes insipidus. Intranasal desmopressin was 
given by nasal tube. Magnetic resonance imaging of the brain 

revealed no abnormalities and posterior pituitary bright spot in 
magnetic resonance imaging of the pituitary gland was absent. 
Evaluation of the neuromotor development (the Bayley scales of 
infant development) was done at age 4 years and the patient’s 
psychomotor developmental index was found to be below normal. 
The patient was found to have difficulties especially in fine-motor 
coordination and language skills. Her audiological evaluation 
revealed normal findings. Karyotype analysis, which was 
performed due to the neuromotor developmental delay, revealed 
a 45,X0 pattern. Detailed physical examination demonstrated a 
low hairline, small lower jaw, webbed neck, cubitus valgus, and 
short fourth metacarpal.

Discussion 

To our knowledge, this case is the first report of TS 
concomitant with THI and central diabetes insipidus. There 
are rare case reports of TS with THI in the literature. THI is 
originally defined as a physiological maturation defect of IgG 
production that occurs at 3-6 months of age and lasts until 18 
to 36 months of age. The majority of children with THI may be 
asymptomatic, but children with recurrent infections have been 
incidentally detected to have THI (4). Our patient had a history of 
presenting to hospital on two occasions with pneumonia requiring 
hospitalization and on three occasions with middle ear infection. 
THI, which is a common cause of hypogammaglobulinemia in 
infancy, may also present with reduced serum Ig levels (4). In 
our patient, we found reduced levels of serum IgG, IgM, and IgA 
according to defined norms for age. Immunological disturbances 
associated with reduced levels of serum IgG and IgM, increased 
IgA, and decreased levels of circulating T- and B-lymphocytes 
have previously been described in TS patients. However, the 
results have not been conclusive (5,6,7,8,9). According to other 
authors (10), anatomic anomalies at the cranial base may result 
in alteration in the angle of the Eustachian tube, leading to the 
high incidence of recurrent acute otitis media. As immunological 
derangements and anatomic anomalies seem to be common in 
TS, an immunological deficiency could also be a potential cause 
of the ear problems and hearing impairment. Our patient had a 
diagnosis of THI and received IVIG treatment.

Central (hypothalamic, neurogenic, or vasopressin-
sensitive) diabetes insipidus can be caused by a variety of 

Tab le 1. Serum immunoglobulin levels in the patient 

Age IgG (mg/dL) IgG1 (mg/dL) IgG2 (mg/dL) IgG3 (mg/dL) IgG4 (mg/dL) IgA (mg/dL) IgM (mg/dL) IgE (IU/mL)

Normal ranges 424-1054 280-830 40-420 6-130 3-120 14-123 48-168 0.31-29.5

12 months 321 263 36 24.6 3.2 6 27 20.1

15 months 198 106 28 16.2 0.6 3 13 18.1

20 months 224 114 30 19.8 1.8 4 18 21.8



disorders, such as: disorders of vasopressin gene structure; 
accidental or surgical trauma to vasopressin neurons; 
congenital anatomical hypothalamic or pituitary defects; 
neoplasms; infiltrative, autoimmune, and infectious diseases 
affecting vasopressin neurons or fiber tracts; and increased 
metabolism of vasopressin. In approximately 50% of children 
with central diabetes insipidus, the etiology is not apparent 
(11). Central diabetes insipidus has previously been described 
in a few cases of TS, but the results have not been conclusive 
(12,13). One child with septo-optic dysplasia was also a mosaic 
for TS (85% XO; 15% XX) (13).

The consensus based on the currently available evidence is 
that the intelligence level of TS patients is normal. There does 
not appear to be an increased incidence of moderate or severe 
mental retardation in these patients, nor do the individuals 
differ from their siblings in overall intelligence level (14). On the 
other hand, a characteristic neurocognitive and psychosocial 
profile has been described in TS females (3). Typically, specific 
deficits in visual-spatial/perceptual abilities, nonverbal memory 
function, motor function, executive function, and attentional 
abilities occur in TS children and adults of varying races and 
socioeconomic status (2,3). TS-associated psychosocial 
difficulties appear to occur in the areas of maturity and social 
skills. Our patient had difficulties in language skills and fine-
motor coordination.

To our knowledge, this is the first report of a case of TS with 
concomitant THI and central diabetes insipidus in the literature. 
Further observations are needed in order to disclose the cause 
of THI and that of central diabetes insipidus in patients with TS. 

References 

1. Sybert VP, McCauley E. Turner’s syndrome. N Engl J Med 
2004;351:1227-1238.

2. Rovet J. Turner syndrome: a review of genetic and hormonal 
influences on neuropsychological functioning. Child 
Neuropsychol 2004;10:262-279.

3. Ross J, Zinn A, McCauley E. Neurodevelopmental and 
psychosocial aspects of Turner syndrome. Ment Retard Dev 
Disabil Res Rev 2000;6:135-141.

4. Moschese V, Graziani S, Avanzini MA, Carsetti R, Marconi M, 
La Rocca M, Chini L, Pignata C, Soresina AR, Consolini R, Bossi 
G, Trizzino A, Martino S, Cardinale F, Bertolini P, Marseglia GL, 
Zecca M, Di Cesare S, Quinti I, Rondelli R, Pietrogrande MC, 
Rossi P, Plebani A. A prospective study on children with initial 
diagnosis of transient hypogammaglobulinemia of infancy: 
results from the Italian Primary Immunodeficiency Network. 
Int J Immunopathol Pharmacol 2008;21:343-352.

5. Stenberg AE, Sylvén L, Magnusson CG, Hultcrantz M. 
Immunological parameters in girls with Turner syndrome. J 
Negat Results Biomed 2004;3:6.

6. Jensen K, Petersen PH, Nielsen EL, Dahl G, Nielsen J. Serum 
immunoglobulin M, G, and A concentration levels in Turner’s 
syndrome compared with normal women and men. Hum 
Genet 1976;31:329-334.

7. Cacciari E, Masi M, Fantini MP, Licastro F, Cicognani A, 
Pirazzoli P, Villa MP, Specchia F, Forabosco A, Franceschi 
C, Martoni L. Serum immunoglobulins and lymphocyte 
subpopulations derangement in Turner’s syndrome. J 
Immunogenet 1981;8:337-344.

8. Lorini R, Ugazio AG, Cammareri V, Larizza D, Castellazzi AM, 
Brugo MA, Severi F. Immunoglobulin levels, T-cell markers, 
mitogen responsiveness and thymic hormone activity in 
Turner’s syndrome. Thymus 1983;5:61-66.

9.  Rongen-Westerlaken C, Rijkers GT, Scholtens EJ, van Es A, 
Wit JM, van den Brande JL, Zegers BJ. Immunologic studies 
in Turner syndrome before and during treatment with growth 
hormone. The Dutch Growth Hormone Working Group. J 
Pediatr 1991;119:268-272.

10. Dhooge IJ, De Vel E, Verhoye C, Lemmerling M, Vinck 
B. Otologic disease in Turner syndrome. Otol Neurotol 
2005;26:145-150.

11. Maghnie M, Cosi G, Genovese E, Manca-Bitti ML, Cohen A, 
Zecca S, Tinelli C, Gallucci M, Bernasconi S, Boscherini B, 
Severi F, Aricò M. Central diabetes insipidus in children and 
young adults. N Engl J Med 2000;343:998-1007.

12. Kang B, Sung HU,Kim BK,Park SY,Kim SK,Kwon YS,Lim MK, 
Lee JE. A case of Turner Syndrome associated with idiopathic 
central diabetes insipidus. J Korean Soc Pediatr Endocrinol 
2011;16:56-60.

13. Masera N, Grant DB, Stanhope R, Preece MA. Diabetes 
insipidus with impaired osmotic regulation in septo-optic 
dysplasia and agenesis of the corpus callosum. Arch Dis Child 
1994;70:51-53.

14. Garron DC. Intellegence among persons with Turner’s 
Syndrome. Behav Genet 1977;7:105-127.

64

Korkmaz HA et al. 
Turner Syndrome


