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ABSTRACT 
Turner syndrome (TS) is the most common chromosomal abnormality affecting females and cardiac abnormalities 
have been described in up to 50% of patients. Although coarctation represents one of the most frequent cardiac 
malformation, treatment options in these patients represent an area of debate, due to associated aortopathy and 
risk for aortic dissection. In addition to the contradictory data found in the literature, regarding the safety profile 
and utility  of stenting of coarctation of the aorta in TS patients, we present the case of a patient of pediatric age, 
who successfully underwent the procedure, being free from periprocedural and short-term complications. Beside 
the presentation itself, we aimed to review and summarize the data available in the literature regarding this topic. 
As a conclusion, we emphasise the role of minimally invasive interventional therapy and wish to underline the 
need of further, larger scale studies and guidelines in this patient group. Given the related aortopathy, all preven-
tive measures should be undertaken to avoid aortic dissection during stent implantation in this vulnerable popula-
tion. Although the evolution of our patient was favorable, data found in the literature is somewhat contradictory 
and a close follow-up is indicated to help evaluate the risk of long-term complications.
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INTRODUCTION

Turner syndrome (TS) is the most common chro-
mosomal abnormality affecting females, as it  has a 
prevalence of 1/2.500 in female newborns [1,2]. It is 
due to the complete or partial absence of the second 
X chromosome and may present clinical features 
such as: short stature, webbing of the neck, sexual 
infantilism, proeminent ears, epicanthal folds, 
broad chest, premature ovarian failure and 
lymphedema [2,3]. Associated malformations are 
common, thus making multiple organ dysfunction 

possible [4]. Up to 50% of TS patients are described 
to have congenital cardiac abnormalities, most fre-
quently a bicuspid aortic valve, dilatation of the as-
cending aorta and coarctation of the aorta [1-3,5].  

Although coarctation of the aorta is one of the 
most frequently encountered cardiac malformation 
in these patients, experience in different treatment 
protocols (surgical vs. percutaneous) is somewhat 
contradictory. The aim of this paper is to present the 
experience of our center with a TS patient of pediat-
ric age, who successfully underwent and benefited 
from percutaneous stenting of an associated cardi-



Romanian JouRnal of PediatRics  – Vol. lXX, no. 3, YeaR 2021198

ac malformation: coarctation of the aorta. Subse-
quently, as data in the literature regarding the safe-
ty and utility of stenting in Turner syndrome 
patients are scarce and conflicting, we would also 
like to provide an overview of the data currently 
available. A comprehensive search was conducted, 
using PubMed database and the search engine 
Google Scholar.

CASE PRESENTATION 

First of all we would like to present the case of a 
patient, reffered to our center at the age of 13. She 
was firstly diagnosed with TS, having associated en-
docrinopathies: Hashimoto thyroiditis with latent 
hypothyroiditis, and congenital dislocation of the 
hip, for which she benefited from surgical correc-
tion. Her first cardiologic evaluation performed at 
age 12 revealed coarctation of the aorta and arterial 
hypertension. Associated anti-hypertensive medica-
tion was initiated, with beta-blocker and angioten-
sin converting enzyme inhibitor, and she was ref-
fered to our higher ranking institution for 
evaluation. 

Upon clinical evaluation the patient reported 
frequent headaches, fatigue and intermittent clau-
dication. She also presented features typical for TS: 
facial dysmorfism, webbing, low posterior hairline, 
proeminent, low set ears, broad chest, short stature 
(3,8 percentile for age), BMI of 20 and cardio-vascu-
lar modifications: grade III/6 systolic murmur in the 
left parasternal region, weak femural pulses upon 
palpation, and also significant differences between 
tensional values mesured on the right upper (156/94 
mmHg; > 99th percentile for age and height) and 
lower extremities (104/69 mmHg). Electrocardiog-

raphy revealed sinus rhythm with signs of left atrial 
and ventricular hypertrophy. 

Upon echocardiographic evaluation coarctation 
of the aorta was confirmed with an associated mal-
formation of the aortic valve, but ascending aorta 
diameters were found to be within normal range 
(Figure 1). A thoracic angio-CT scan was performed 
for the evaluation of the vascular anatomy (Figure 
2). In this clinical setting, due to the simptomatology 
of the patient, the significant blood pressure differ-
ences and the inability to control the tensional val-
ues through standard medication, the indication for 
interventional therapy was established. Intraproce-
durally, hemodynamic measurements revealed a 
significant narrowing at the level of the aortic isth-
mus, with a peak-to-peak gradient between the as-
cending and descending aorta of 22 mmHg (Figure 
3). Stenting was performed under general anesthe-
sia with a 34mm polytetrafluoroethylene-covered 
CP stent (NuMED, NY, USA) mounted on a 16 mm/4.5 
cm BiB balloon (NuMED, NY, USA) at nominal pres-
sure and under rapid pacing. Post-dilatation meas-
urements revelead a gradient of 1mmHg (Figure 4).

FIGURE 2. Thoracic angio CT-scan with aortic dimensions

FIGURE 1. Suprasternal 
echocardiographic view 
showing a significant 
gradient at the aortic 
isthmus of 59 mmHg
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FIGURE 3. Angiographic image showing a significant 
narrowing at the aortic isthmus and post-stenotic dilatation

FIGURE 4. Antero-posterior view with the expanded stent 
at the site of the coarctation, being free from signs of 
dissection 

The evolution of the patient was favorable, being 
free from procedure-related or post-procedural com-
plications. Due to the maintainance of high blood 
pressural values, the patient was discharged with 
beta-blocking medication. Upon follow-up  (at 3 
months) echocardiography revelead no signs of dis-
location, in stent stenosis, re-coarctation or dissec-
tion, the patient remained asymptomatic and blood 
pressure values remained in the normal range for 
age and height under beta-blocking medication. 

DISCUSSION

Congenital heart disease can be present in up to 
50% of TS patients, having a higher incidence in 

cases with 45,X monosomy, rather than in mosaics 
or other structural abnormalities [1,2]. 

In a large reprospective study, Yetman et al. 
found that congenital heart defects affect 56% 
(321/569) of TS patients, from which 49% (159/321) 
required a median of 1 (1-6) percutaneous or surgi-
cal cardiac interventions [5].  Regarding the spec-
trum of the defects, bicuspid aortic valve was found 
to be the most frequent, with a prevalence of 40%, 
followed by coarctation of the aorta with 22% [5]. In 
our case, echocardiographic evaluation firstly 
raised the suspicion of a bicuspid aortic valve, diag-
nosis which was not sustained by the performed 
thoracic CT-scan. Thus, we wish to underline the im-
portance of advanced imaging techniques in the di-
agnostic process of these patients. 

From another perspective, diagnosis of coarcta-
tion of the aorta or bicuspid aortic valve in female 
patients may represent independent markers for 
TS, thus supporting the need for genetic evaluation 
and screening in this group [2,4,6] 

Madriago et al. aimed to analyze the outcome of 
cardiac procedures in TS patients [7]. The group 
conducted a retrospective case-control study by an-
alyzing data found in the Pediatric Cardiac Care 
Consortium database, from patients who under-
went cardiac procedures in the 19 registered cardi-
ac centers, between 1982-2006 [7]. Thus 398 TS pa-
tients where included [7]. Procedures involving left 
sided lesions were most frequent (95,2%); from the 
surgical domain the most frequent was represented 
by repair of aortic coarctation (54,8%) and amongst 
catheterization procedures balloon angioplasty for 
coarctation was performed most often (9,4%) [7]. 
Regarding the outcome of procedures, overall mor-
tality rates, hospital lenght of stay and number of 
admissions per patient where similar, whilst num-
ber of procedures per patient and age at the proce-
dure where lower in the TS group, when compared 
to their non-TS counterparts [7]. 

In neonates and infants with coarctation, the 
procedure of choice remains surgical. However, in 
older children, transcatheter interventions have 
gained great importance. Stent placement is known 
to be an effective treatment, resulting in significant 
increase in aortic diameters, with subsequent de-
crease of systolic blood pressure and peak gradient 
[8]. Although reported complication rates in the 
general population are considered to be low [8], 
concerns in TS are heightened, due to associated 
aortopathy and data are somewhat conflicting. 

Zanjani et al. reported their experience in stent 
implantation in ten TS patients with aortic coarca-
tion with a median age of 12 years [9]. In the study 
group seven patients received bare metal stents, 
while covered stents were implanted in 3 patients 
[9]. No procedure-related complications where ob-
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served and after a median follow-up of 30,5 months, 
two patients developed aortic aneurysms at the co-
arctation site, all patients being free from restenosis 
[9]. The research group also conducted a literature 
review and concluded the following: when compar-
ing the three available therapeutic options - sur-
gery, balloon angioplasty and stenting- mortality 
and risk of aortic wall injury was highest in the sur-
gical field and lowest in regard to balloon angio-
plasty [9]. 

A high adverse event rate was reported by van 
den Hoven in a multicenter, retrospective cohort 
study: despite being free from periprocedural com-
plications, the short term follow-up (within the first 
30 postprocedural days) of the included 19 patients 
(median age 16,9, 7 to 60) was marked by adverse 
events in 3/19 (15,8%) of the cases (all adults, aged 
47-48 years), including two dissections despite the 
usage of covered stents, one resulting in death [10]. 
In the third case direct casual relationship between 
the death of the patient and the stenting procedure 
could not be established as autopsy was denied [10]. 
It is also important to mention that both dissection 
cases had both high gradients and blood pressure 
values [10]. This finding can help underline the im-
portance of adequate blood pressure control and 
assessment of the cardiovascular risk profile in TS 
patients. At long-term follow-up two additional, 
non-stent related events occured [10]. 

Although our case presentation holds valuable 
informations regarding the lack of periprocedural 
complications and favorable short-term evolution, 
our relatively short follow-up period represents a 
limitation. Thus we would like to underline the im-
portance of a careful and systematic long-term eval-
uation of these patients, as determination of a long-
term safety profile and complication rates of 
stenting in the pediatric age group remains an area 
of debate. 

Pediatric data are scarce and limited to case re-
ports, thus should be handled with care. Kataoka et 
al. reported the successful transcatheter manage-
ment of native coarctation in 3 children with TS 
[11]. The procedures, including 2 stent placements 
and 1 balloon angioplasty, at a follow-up period of 
3-4 years, where all free from complications [11]. 
On the other hand, authors have reported severe 
complications after percutaneous stenting of coarc-
tation in an adolescent [12]. Fejzic et al. described 
the case of a 19 year old TS patient who suffered a 
fatal dissection of the descending aorta after she 
had undergone a two-staged implantation of a stent 
to relieve aortic coarctation [13].  

Aortic dissection represents a severe, or even le-
thal complication in TS and may occur at smaller 
ascending aortic diameters in comparison to other 
aortopathies and at a median age of 29-35 years 

[2,13]. Previosly published results show great varia-
tion regarding incidence [13,14]. Yetman et al. re-
ported a dissection rate of 4.1% in an adult study 
group of 392 TS patients [15]. Patients in the pediat-
ric age group with aortic dilatation and rapid pro-
gression of the aortic growth rate have also been 
reported to be vulnerable to dissection [16]. Hyper-
tension, aortic dilatation, a bicuspid aortic valve, 
history of aortic coarctation, prior cardiac surgery, 
rural residence and the lack of ongoing cardiac 
care, all represent important risk factors 
[13,15,17,18]. 

Lopez et al. have found TS to be an independent 
risk factor for aortic dilatation, suggesting an un-
derlying aortopathy [19]. Additionally, TS associat-
ed vasculopathy has been described in the litera-
ture by increase in vascular stiffness and greater 
arterial medial thickness, and also cystic medial 
degeneration [2,13,16]. In this clinical setting of as-
sociated aortopathy, the implantation of a covered 
stent for the relief of coarctation is considered ap-
propriate in these patients [11].

Given the related aortopathy and great risk for 
dissection, preventive measures were undertaken 
intraprocedurally such as covered stent placement 
and stent expansion at nominal pressures. 

Systemic hypertension may affect 25-30% of chil-
dren with TS and indicates risk for aortic root dila-
tation, with subsequent dissection and sudden 
death, thus justifying an agressive anti-hyperten-
sive treatment protocol in these patients [1,20]. En-
couragement of a healthy lifestyle and the aggres-
sive management of obesity is primordial [2]. 
Medications such as beta-blockers, angiotensin re-
ceptor antagonists (both medications are effective 
in decreasing the aortic dilatation velocity), or an-
giotensin converting enzyme inhibitors, are war-
ranted, but calcium inhibitors increase the risk of 
lymphoedema [1,2,21]. 

In this clinical setting, determination of the car-
diovascular risk profile of these patients is of pri-
mordial importance, as both congenital and ac-
quired heart diseases represent conditions of great 
risk for increased morbidity and mortality. Regular 
follow-ups should include blood pressure monitor-
ing and echocardiographic evaluation of the pro-
gression of aortic stenosis, aortic regurgitation, aor-
tic dilatation and risk assesment for dissection 
[1,21]. It is also important to underline that TS as-
sociated metabolic abnormalities, including dyslipi-
demia, diabetes, obesity and hyperuricemia, may 
lead to the exarcerbation of hypertension, coronary 
artery disease, myocardial infarction, or even 
stroke, thus warranting a multidisciplinary ap-
proach for these patients [2].

Early diagnosis of TS provides opportunities for 
treatment, including hormone and fertility optimi-
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zation, cardiovascular screening, and also treat-
ment of cognitive and neurodevelopmental issues 
[4]. 

CONCLUSIONS

As a gold standard is not yet established for the 
treatment of TS-associated aortic coarctation, the 
present work would like to emphasize the role of 
minimally invasive interventional therapy and to 

underline the need of further, larger scale studies 
and guidelines in this patient group. Given the re-
lated aortopathy, all preventive measures should be 
undertaken to avoid aortic dissection during stent 
implantation in this vulnerable population. Al-
though the evolution of our patient was favorable, 
data found in the literature is somewhat contradic-
tory and a close follow-up is indicated to help evalu-
ate the risk of long-term complications. 
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