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Abstract

Untreated Turner syndrome increases the risk of ischemic cardiomyopathy. We report a 44-year-old Chinese woman who
was diagnosed with Turner syndrome owing to symptoms of ischemic cardiomyopathy and heart failure confirmed through
cardiac magnetic resonance imaging, coronary angiography, and abnormal brain natriuretic peptide levels. The patient had a
short stature, underdeveloped uterus with primary amenorrhea, and congenital left upper pulmonary vein reflux to the right
atrium; she was diagnosed with Turner syndrome through karyotype analysis. Because she refused coronary artery bypass
grafting, she received aspirin, torasemide, atorvastatin, bisoprolol, sacubitril/valsartan, empagliflozin, spironolactone, and
complex packing estradiol tablets/estradiol and dydrogesterone tablets (I-10mg). After 3 months of treatment, her heart
failure symptoms disappeared. Ischemic heart disease is a high-risk complication in patients with Turner syndrome. Prompt
diagnosis and comprehensive management through a multidisciplinary approach can improve patient outcomes. Further

evidence is needed to establish a secondary prevention strategy for Turner syndrome with ischemic cardiomyopathy.
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Introduction

Turner syndrome (TS) is a chromosomal disorder that affects
phenotypic females who have one intact X chromosome and
complete or partial absence of the second sex chromosome
in association with one or more clinical manifestations.! It
affects approximately 1 in every 2000-2500 live female
births. TS is associated with a 1.66-fold increased risk of
ischemic cardiomyopathy and a 3.15-fold increased risk of
heart failure.? Although ischemic cardiomyopathy is not
known to be related to X chromosome defects, it is closely
associated with estrogen deficiency as well as the increased
incidence of hypertension and metabolic diseases, including
hyperglycemia and obesity, in TS. We report a case of TS
diagnosed after the patient presented with symptoms of heart
failure induced by ischemic cardiomyopathy.

Case

A 44-year-old Chinese woman had persistent lower limb
edema for 3 months, accompanied by shortness of breath,

cyanosis, and fatigue, and had been experiencing intermit-
tent chest pain and sweating when exerting force for the past
6years. She was previously diagnosed with acute glomerulo-
nephritis at 12 years of age and was successfully treated. Her
medical history included surgical treatment for left ear gli-
oma at 26years old, radiofrequency ablation because of
supraventricular tachycardia at 28years old, hypertension
for the last 6years, and primary amenorrhea. She denied
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consuming alcohol or smoking. Her father died of diabetes
associated with cerebral infarction; however, her mother,
brother, and sister were in good health.

On physical examination, her heart rate was 79 bpm and
her blood pressure was 115/70 mmHg; her stature was short
(weight=45.2kg; height=145cm; BMI=21.5kg/m?). She
had scattered black moles on her neck, chest, back, limbs,
and epicanthic folds; a flattened nose bridge; a small jaw;
protruding earlobes; a webbed and thick neck; low hairline;
wide breast distance; Tanner scale of IV; and cubitus valgus
and genu valgum. The jugular vein was distended.
Respiratory, abdominal, and central nervous system
examination findings were unremarkable. She had a hypo-
plastic uterus (2.7 X 2.0 X 1.1 cm); abdominal pelvic ultra-
sound failed to detect endometrium or bilateral ovaries
(Figure 1(a)).

The patient’s lumbar spine bone density 7-value was
—3.0. A 24-h Holter monitor revealed an average corrected
QT interval of 603 ms. Her N-terminal B-type natriuretic
peptide precursor level was 5381 pg/mL. Cardiac magnetic
resonance imaging revealed an enlarged left ventricle
(62mm) and reduced ejection fraction (19%), indicating an
old myocardial infarction; her aortic size index was 2.34 cm/
m? (Figure 1(b)). Coronary angiography showed 80%-90%
stenosis at the end of the left main artery, anterior descending
artery, circumflex artery, and right coronary artery with com-
plete occlusion after the second inflection point in the distal
segment, and no congenital coronary anomalies (Figure 1(c)
and (d)); her SYNTAX score was 47.3 Large vessel com-
puted tomography revealed reflux from the left upper pulmo-
nary vein into the right atrium (Figure 1(e)).

The patient had elevated low-density lipoprotein (LDL)
(3.57mmol/L). An oral glucose tolerance test revealed
impaired glucose tolerance (IGT) with 6.4% for her glycated
hemoglobin. She was initially diagnosed with Hashimoto’s
thyroiditis combined with subclinical hypothyroidism (thy-
rotropin-releasing hormone, 13.07 uIU/mL; thyroid peroxi-
dase antibody, >600.0IU/mL). Based on the patient’s unique
physical signs and medical history, we believed her symp-
toms were attributable to a single congenital defect. With the
patient’s consent, a peripheral blood chromosome karyotype
test was conducted (Tianjin Jinyu Medical Laboratory,
China). The G-banding technique, used on human peripheral
blood metaphase cell culture, involves using a chromosome
scanning analyzer to count the chromosomes of 30 meta-
phase cells. A detailed analysis of 400 chromosomal bands
was conducted on five cells. The final report showed a 45,X
karyotype according to ISCN2020 (Figure 2). We also
assessed the patient’s sex hormones; the levels of estrogen
and progesterone were low. The growth hormone, insulin
growth factor-1, cortisol, adrenocorticotropic hormone,
aldosterone, and renin levels were normal.

The patient was finally diagnosed with TS, ischemic
cardiomyopathy, heart failure (NYHA Class IV), abnormal
pulmonary venous drainage, old myocardial infarction,

hypertension, IGT, Hashimoto’s thyroiditis combined with
subclinical hypothyroidism, and osteoporosis. She refused
coronary artery bypass grafting (CABG) due to concerns
about its high risks. Her ischemic cardiomyopathy, heart
failure, coronary heart disease, hypertension, and hyper-
lipidemia were treated according to national guidelines,
including aspirin (100mg q.d.), torasemide (20mg q.d.),
atorvastatin (20 mg q.d.), bisoprolol (2.5mg q.d.), sacubi-
tril/valsartan (25 mg b.i.d.), empagliflozin (10 mg q.d.), and
spironolactone (20 mg q.d.), combined with lifestyle inter-
ventions. Hormone replacement therapy was initiated with
complex packing estradiol tablets/estradiol and dydroges-
terone tablets (1-10mg) until the average age of meno-
pause (50-55years). At her 3-month follow-up, the heart
failure symptoms had resolved, the inner diameters of the
left ventricle, right ventricle, and right atrium had decreased,
the ejection fraction had increased (19%—-39%), her NYHA
Class improved to I, and her blood lipid and glucose levels
were controlled to normal.

Discussion

TS combined with acquired heart disease, including coro-
nary heart disease and ischemic cardiomyopathy, can
cause heart failure. Our patient was only diagnosed with
TS when heart failure occurred. This report provides
insights on the systemic effects of long-term estrogen defi-
ciency and treatment strategies for TS combined with
ischemic heart disease.

Ischemic cardiomyopathy in patients with TS is closely
related to the associated increased incidence of hypertension,
hyperglycemia, and hyperlipidemia. Our patient had a his-
tory of hypertension for 6years and had achieved standard
blood pressure control. Approximately 50% of patients with
TS in their 50s receive antihypertensive treatment, attribut-
able to the associated obesity and estrogen deficiency.* In
addition, our patient was first diagnosed with IGT.
X-chromosome short arm deletions may be closely related to
B-cell dysfunction®®, and the prevalence of diabetes in
patientswithTSmaybeashighas83%.” Hypercholesterolemia
is a common and characteristic lipid profile in individuals
with TS.® Compared with women with premature ovarian
failure, patients with TS have higher LDL-c levels and are
more likely to experience atherosclerosis.’

In the present case, the simultaneous occurrence of these
risk factors for ischemic cardiomyopathy was likely caused
by both the X chromosome deletion and the lack of estrogen
treatment. Based on our ultrasound results and sex hormone
levels, this patient has been diagnosed with uterine dyspla-
sia. The diagnosis of uterine absence is inaccurate when ini-
tially presenting with primary amenorrhea in her teens. In the
presence of severe estrogen deficiency, the uterus can be
invisible to imaging modalities including ultrasound, espe-
cially during adolescence. There may be a place for repeat
imaging after a 6-month course of estrogen. The degree of
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Figure l. (a) Transabdominal pelvic ultrasound. (b) Cardiac magnetic resonance imaging. (c and d) Coronary angiography images. (e)
Large vessel computed tomography scan results.
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Figure 2. Chromosome karyotype report of peripheral blood metaphase cells.
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uterine maturity was positively associated with years of
estrogen use regardless of karyotype. Unfortunately, the
patient refused hormone replacement therapy. Compared to
patients with TS receiving estrogen therapy, untreated
patients have a significantly higher mortality rate; estrogen
therapy can reduce the risk of metabolic abnormalities.!” The
protective effect of estrogen in cardiovascular disease is
associated with reduced fibrosis, stimulation of angiogenesis
and vasodilation, improved mitochondrial function, and
reduced oxidative stress.!! After communication with the
patient, we administered treatment using complex packing
estradiol tablets/estradiol and dydrogesterone tablets, to be
continued until she reaches the age of 50-55 years. However,
limited evidence supports estrogen replacement therapy as a
secondary preventive measure in ischemic cardiomyopathy.

Regarding the treatment of coronary heart disease, our
patient’s SYNTAX score was 47. When the SYNTAX score
is greater than 33, CABG is recommended, even if high-
risk.!? Our patient agreed to receive medication but refused
surgery. More evidence is needed to establish an optimum
treatment strategy for patients with TS combined with
ischemic cardiomyopathy and heart failure.

Our patient’s aortic size index was 2.35 with concomitant
hypertension, posing a high risk of aortic dissection. Heart
and magnetic examinations every 6 months to 1 year are rec-
ommended. The incidence rate of TS complicated with
abnormal pulmonary venous return is 2.9%-25%.'>!'4 The
clinical significance and treatment of this defect depends on
the degree of left to right shunting.'> As the abnormal pulmo-
nary venous return in our patient did not cause any right
heart dysfunction (right heart ejection fraction, 40%), no
intervention was performed.

Conclusion

This case emphasizes the importance of identifying the cause of
carly-onset ischemic cardiomyopathy and of early and active
treatment of TS. Early estrogen replacement therapy is crucial
for the prevention of long-term cardiovascular disease as well
as to achieve normal height and secondary sexual development.
TS significantly increases the incidence of premature ischemic
heart disease in women. For patients with TS who have already
developed severe cardiovascular disease and are approaching
menopause, secondary prevention requires multidisciplinary
management and follow-up; further clinical research is required
to establish an optimum treatment strategy.
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