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ABSTRACT

20 years old lady presented with primary infertility. History also revealed primary amenorrhea. Findings
on her physical examination included short stature, cubitus valgus, slightly webbed neck, poorly developed
secondary sexual characters, broad chest with widely spaced nipples, absence of pubic and axillary hair,
short metacarpals and metatarsals. Except for the above, her systemic examination was unremarkable. A
gynecological examination failed to reveal any abnormality. Ultrasound abdomen revealed streak gonads
with small atrophic uterus. Plasma FSH and LH were high with low estrogen levels i.e. hypergonadotrophic
hypogonadsim. Karyotyping confirmed the diagnosis of Turner’s syndrome with mosaicism: 45 X/46 Xi).
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INTRODUCTION

Turner’s syndrome, a disorder of females is
characterized by the absence of all or part of a
normal second sex chromosome, leading to a con-
stellation of physical findings that often includes
congenital lymphedema, short stature, and go-
nadal dysgenesis.'2?

Turner’'s syndrome occurs in 1 in 2,500 to 1
in 3,000 live-born girls. Approximately half have
monosomy X (45,X), and 5 to 10 percent have a
duplication (isochromosome) of the long arm of
one X (46,X,i(Xqg)). Most of the rest have mosa-
icism for 45,X, with one or more additional cell
lineages.

The presentation of Turner’s syndrome var-
ies at different ages. The diagnosis should be con-
sidered in a female fetus with hydrops, increased
nuchal translucency, cystic hygroma, or lymphe-
dema.* At any age, Turner’s syndrome may be dif-
ficult to recognize clinically because the charac-
teristic facial features can be subtle. Key clinical
features of Turner’'s syndrome are lack of breast
development or amenorrhea, with elevated
follicle-stimulating hormone levels by 14 years
of age; and infertility in women. Other characteris-
tics of Turner’s syndrome include short stature,
webbed neck, low posterior hairline, mis-
shapen or rotated ears, a narrow palate with
crowded teeth, a broad chest with widely spaced
nipples, cubitus valgus, hyperconvex nails,
multipigmented nevi, pubertal delay, and cardiac
malformation.®

One third of patients with Turner’s syndrome
have a cardiac malformation; 75 percent of these
having coarctation of aorta or bicuspid aortic
valve.® Progressive aortic root dilatation or dissec-

tion can also occur, particularly in patients with a
bicuspid valve, coarctation or untreated hyperten-
sion.”® Patients with Turner’s syndrome often have
an atherogenic cardiovascular risk factor profile.
Other potential complications of Turner’s syndrome
include strabismus, sensorineural hearing loss,
recurrent otitis media, orthodontic anomalies, re-
nal malformations (e.g., horseshoe kidney, dupli-
cated or cleft renal pelvis), autoimmune thyroidi-
tis, celiac disease, congenital hip dysplasia, and
scoliosis.®

Girls with Turner’s syndrome typically have
normal intelligence (i.e. mean full scale 1Q of 90);
however, they may have difficulty with nonverbal,
social, and psychomotor skills. If development is
frankly delayed, an alternative explanation should
be considered, along with prompt referral for early
intervention. !

More than one half of patients with the con-
dition will have a missing X chromosome (45,X) in
all cells studied or a combination of monosomy X
and normal cells (45,X/46,XX; mosaic Turner’s syn-
drome). A mosaic result does not necessarily pre-
dict severity because karyotyping only investigates
lymphocytes, not the relevant tissues like brain,
heart and ovaries.

A karyotype is obtained by sending whole
blood, at room temperature in a greentop sodium
heparin tube to the laboratory. It takes about a
week time. If an urgent result is needed (e.g.
because of parental anxiety or a critical clinical
situation), X-specific fluorescence in situ hybrid-
ization can confirm monosomy X in less than 24
hours.

Although 45,X is the karyotype typically seen
in patients with Turner’s syndrome, other sex chro-
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mosome anomalies such as isochromosome Xq,
ring X, deletion Xp, or an abnormal Y chromo-
some can also cause the condition.* Patients with
Y chromosome material have a 12 percent risk of
gonadoblastoma and must be referred for imag-
ing studies and laparoscopic removal of testicular
tissue (i.e., gonadectomy).™

CASE HISTORY

A 20 years old lady presented to our unit
with the complaint of primary amenorrhea and in-
ability to conceive after 4 years of marriage. De-
tailed obstetric history revealed that she never had
a menarche or vaginal spotting. There was no his-
tory of cyclical abdominal pain or nodules on the
skin. She did not experience dyspareunia and was
not using any type of contraception. She and her
husband were trying to conceive since they mar-
ried but were so far unable to achieve pregnancy.
Patient did not report any history of chemotherapy,
radiotherapy, trauma or surgery to gonads. Past
medical history was negative for mumps, tubercu-
losis, or any major systemic illness including
asthma, malabsorption, celiac disease, cystic fi-
brosis, renal failure, or HIV infection.

Patient was a product of non-consanguine-
ous marriage. She was born to a full term preg-
nancy with normal vaginal delivery at home. There
was no history of obstructed labor, ante-partum
or post-partum hemorrhage, congenital birth de-
fects, birth asphyxia or neonatal jaundice. She was
adequately vaccinated against polio, tuberculo-
sis and DPT. She was breast fed for 13 months
before being weaned off. She achieved her early
developmental milestones (neck holding, walking,
talking) reasonably well within time. However, pa-
tient never developed axillary or pubic hair. On
close inquiry, it was revealed that she was consid-
erably shorter than her peers. The patient reported
that she started lagging behind in her height as
she approached 8™ or 9" year of life. She also
noticed that her secondary sexual characters failed
to develop properly as she reached her pubertal
age. She never had any type of schooling but was
of normal intelligence and did her house chores
without discernible difficulty. She mingled with her
peers and had no obvious problem with social
interactions.

She had three brothers and four sisters who
were doing well. She belonged to a poor socio-
economic background. However, there was no his-
tory of worm infestation or major nutritional depri-
vation. She was not an addict and did not take
any medications except for occasional painkill-
ers.

On examination, the patient was hemody-
namically stable. She had a blood pressure of 115/

75 mmHg with no postural drop. Her pulse was
75/minute and regular and respiratory rate of 15/
minute. Her O, saturation was 98% while breath-
ing ambient air.

Findings on her physical examination in-
cluded:

. Short stature with a height of 120 cm.
(Figure-1)

. Cubitus valgus i.e wide carrying angles at
the elbows. (Figure-1)

. Slightly webbed neck. (Figure-2)

. Poorly developed secondary sexual charac-
ters. (Figure-3)

. Broad chest with widely spaced nipples.
(Figure-3)

. Absence of pubic and axillary hair.
(Figure-4)

. Short metacarpals and metatarsals.
(Figure-5 and 6)

Except for the above, her systemic examina-
tion was unremarkable. A gynecological exami-
nation failed to reveal any abnormality and there
was no evidence of imperforate hymen.

Patient was provisionally diagnosed as “De-
layed Puberty” and investigations were performed
to find out the cause.

Baseline investigations were all normal.
Plasma FSH and LH were high while estrogen lev-
els were low. A radiograph of the hand revealed
short metacarpals.

After having established that she had
hypergonadotrophic hypogonadsim, suggestive
clinical features prompted the investigation of
karyotyping, which confirmed the diagnosis of
Turner’'s syndrome with mosaicism: 45 X/46 Xi).
(Figure-7 and 8)

Ultrasound abdomen revealed streak gonads
with small atrophic uterus. No renal pathology was
seen. Echocardiography was normal. Thyroid func-
tion tests, liver function tests, lipid profile, serum
calcium, serum alkaline phosphatase levels and
PTH were all normal.

DISCUSSION

Delayed diagnosis of Turner’s syndrome in
girls with short stature is typical. One study showed
that the diagnosis is made on an average of seven
years after short stature is clinically evident on fe-
male growth curves.”? In a case series, 4 percent
of girls referred for genetic evaluation of isolated
short stature, regardless of familial background
height, were diagnosed with Turner’s syndrome.®
More than 30 percent of the referred girls who had
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Fig-4: Absence of axillary hale

Fig-2: Webbing of the neck,

Fig-é&: Short 4 % and 5" metatasals.
amenarthea or suggestive phenolypic features had
Turmer's syndrome. " Karyolyping is indicated for

girls with unexplained short stature (more than two
Fig-3: Broad chest with poorly developed breasis standard deviations below the mean height for
& widely spaced nipples. aga), 2
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Figure-7. Karyatyping: 45 X0 cell ling.
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Figure &: Karyotyping: 45 Xi call ine.

Given the complexity and multisystem nature of
Turner syndrome, family physicians can play an
important role in coordinating multidisciplinary
management and in directly managing risk fac-
tors and complications (e.g., infertility, cardiovas-
cular complications, osteoporosis). Controlled
studies with patient-oriented outcomes such as
morbidity, mortality and quality of life in patients
with Turner’s syndrome are generally lacking. How-
ever, the Turner Syndrome Consensus Study
Group, sponsored by the National Institutes of
Health’s National Institute of Child Health and Hu-
man Development, has published comprehensive
management guidelines based on collective ex-
pert opinion and a review of the existing litera-
ture.+1¢

The key aspects of managing Turner’s syn-
drome in children are cardiovascular monitoring
and treatment of congenital heart disease; growth
hormone therapy to augment linear growth (as
early as 12 to 24 months of age) and supplemen-
tal estrogen therapy for sexual development and
preservation of bone mineral density (typically ini-
tiated in the preteen years).'® The mean adult height
in patients with Turner’'s syndrome is 140 cm but
with growth hormone and estrogen therapy, the
average height increases to 150 cm.'*'%17 Growth
hormone therapy is typically discontinued after

the patient reaches a bone age of 14 years; sex
hormone therapy is generally continued through-
out life.'*1®

Patients with Turner’s syndrome require au-
diometry at diagnosis and periodically thereafter
to assess for sensorineural or conductive hearing
loss from recurrent otitis media; blood pressure
measurement in all four extremities; and ongoing
annual thyroid function, liver enzyme and fasting
lipid and glucose monitoring. Infants and young
children with Turner’s syndrome should be exam-
ined with Barlow /Ortolani maneuvers for evidence
of congenital hip dislocation and those older than
one year should be referred to a pediatric oph-
thalmologist to assess for hyperopia and strabis-
mus. Ultrasonography should be performed at
diagnosis to assess for congenital renal malfor-
mations. Girls older than four years should have a
tissue transglutaminase immunoglobulin A mea-
surement every two to four years to detect celiac
disease. Patients seven years or older need orth-
odontic evaluation for malocclusion or other tooth
anomalies. Teenagers should be carefully moni-
tored for scoliosis and kyphosis.

In adults, fertility and sexual development are
often the major concerns for patients with Turner’s
syndrome. The ovaries develop but typically de-
generate during fetal life or in the early childhood.
However, spontaneous menstruation and childbirth
occur in 2 to 5 percent of patient with Turner’s
syndrome, which may be explained by substan-
tial 46,XX/45,X mosaicism, with normal cell popu-
lations existing in the ovaries.’ Because sponta-
neous pregnancy is possible, patients should be
counseled about birth control if sexually active.

Patients with Turner’s syndrome are likely to
ask their family physicians about reproductive po-
tential and age-appropriate counseling about in-
fertility treatments can markedly mitigate the ad-
verse psychological impact of the diagnosis.!" In
vitro fertilization (using oocytes harvested and
cryopreserved before ovarian regression is com-
plete) is being studied in young women with
Turner’s syndrome.'® Spontaneous or assisted
pregnancy carries substantial risks; therefore, pre-
conception counseling and cardiac echo-cardiog-
raphy or magnetic resonance imaging (MRI) are
essential. Primary care providers should monitor
the pregnancy as part of a multidisciplinary team
(e.g., high-risk obstetrics, cardiology, and repro-
ductive endocrinology subspecialists).

In addition to the reproductive counseling,
the adult treatment of Turner’'s syndrome includes
management of atherogenic cardiovascular risk
factors (e.g., hypertension, diabetes, hyperlipi-
demia); calcium and vitamin D supplementation
to prevent osteoporosis; and ongoing sex hor-

Gomal Journal of Medical Sciences Jan-June, 2007, Vol. 5, No. 1 36



mone therapy. A baseline dual energy x-ray
absorptiometry scan to evaluate bone mineral
density is recommended at the first adult visit. Adult
women should continue to get high-quality
echocardiography or MRI of the aorta every 5 to
10 years to assess the need for surgical correc-
tion of severe aortic root dilatation which occurs
over time in 8 to 42 percent of patients.

The psychosocial impact of Turner’s syn-
drome may be substantial for young girls and
women. These effects may be caused by infertil-
ity; short stature; and impaired development of
sexual characteristics and most importantly lack
of libido."" Physicians should elicit specific con-
cerns from patients, addressing them individually
and should recommend comprehensive school-
based psycho educational assessment.

CONCLUSION

Delayed puberty is not an uncommon clini-
cal problem and it is often disregarded as consti-
tutional delay. It is stressed that strict clinical vigi-
lance should be maintained and every case prop-
erly investigated in order to avoid missing a rare
diagnosis such as Turner’s syndrome. Recent ad-
vances in the medical science have enabled us to
better help patients with Turner’s syndrome, espe-
cially in the form of growth hormone and hormone
replacement therapy. Furthermore, screening such
patients for known associations carries the advan-
tage of prophylactic interventions that in many situ-
ations may be life saving.
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