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SUMMARY

OsJECTIVE. TO evaluate the frequency and type of cardiovascular (CV) and renal/collecting system (R/
CS) abnormalities seen in a sample of patients with Turner Syndrome (TS) and to verify the proportion
of those anomalies detected only after diagnosis was established.

MeTHops. Retrospective study of 130 patients with TS diagnosed in an outpatient setting between
1989 and 2006. The mean age at diagnosis was 11.9 years. Data were obtained by personal history
of CV and R/CS disorders and by results of echocardiogram and ultrasonography of the kidneys and
collecting system performed after diagnosis.

ResuLts. 25.6% of patients who underwent echocardiograms presented CV abnormalities. Among
them, mitral regurgitation (21.4%), bicuspid aortic valve (19%) and aortic coarctation (19%) were
the most frequent. R/CS anomalies were found in 29.3% of patients who underwent ultrasonography.
Among them, duplication of the collecting system and hydronephrosis (25% each) and horseshoe
kidney (21.2%) were the most frequent. In about 80% of cases there was no previous knowledge of
these anomalies.

Concrusion. The frequency of CV and R/CS abnormalities found in this study was similar to that of
previous studies, but most were found in routine exams after TS diagnosis. Thus, early detection of
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INTRODUCTION

Turner syndrome (TS) affects about 1:2,500 female
newborns! and is due to partial or total loss of the second sex
chromosome. There is great variability in cytogenetic findings,
including the 45,X karyotype, mosaics without structural abnor-
malities (as mos 45,X/46,XX and mos 45,X/46,XY) and structural
abnormalities with or without mosaicism (as isochromosomes
and marker chromosomes).

TS phenotype is highly variable, ranging from “typical” clinical
conditions to girls and women almost indistinguishable from the
general population. The most evident features to raise clinical
suspicion depend on age. During gestation, for instance, clinical
suspicion must be raised in female fetuses with hygroma colli,
fetal hydrops, heart defects and increased nuchal translucency?.
In the newborn, the finding of low birth length, webbed neck
and lymphedema of the dorsum of hands and feet also points
to diagnosis of TS.

associated anomalies depends on early detection of TS.

Key worps: Congenital abnormalities. Heart Defects, Congenital. Kidney diseases. Turner syndrome.

From the first years of life until the beginning of adolescence,
short stature is the most constant feature leading to diagnosis;
afterwards, pubertal delay due to gonadal dysgenesis is also found
in most cases. These cardinal features - short stature and primary
hypogonadism - may be associated with various dysmorphic
signs, including triangular face, ptosis, epicanthal folds, strabism,
posteriorly rotated ears, high-arched palate, micrognathia, retrog-
nathism, short or webbed neck, hypoplasia of 4" metacarpals,
cubitus valgus and multiple pigmented nevi. There may also be
congenital defects of heart, kidney and collecting system and also
autoimmune and endocrine disorders, among others?.

During the last 15 years, most studies have shown a 20-30%
frequency of congenital cardiovascular disorders among patients
with TS, particularly bicuspid aortic valve (BAV) and aortic coarcta-
tion (AoCo)*®. There is also a high prevalence of abnormal electro-
cardiographic findings, including prolongation of the QTc interval®.
Renal and/or collecting system malformations have been found in
30-40% of cases; including horseshoe kidney, renal malrotation
and collecting system malformations!®-2,
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In clinical practice many of these congenital anomalies do
not present symptoms, being often detected only after diagnosis
of TS is established. As such, early diagnosis and treatment of
associated disorders frequently depend on early diagnosis of TS.
This work was carried out to study the frequency of cardiovascular
and renal/collecting system disorders among patients with TS
and to ascertain the proportion of these anomalies detected only
after diagnosis of the chromosome abnormality was achieved.

METHODS

Retrospective study based on data collected from the medical
files of 157 patients which were referred to our service between
1989 and 2006 due to short stature, primary hypogonadism
and/or congenital anomalies compatible with TS. Patients were
studied according to the same clinical protocol, and diagnosis of
TS was confirmed by karyotypic study performed on peripheral
blood lymphocytes in all patients (mean number of metaphases=
49; range: 11 to 100). Twenty seven cases were excluded
because reliable follow-up data were not available. Thus, 130
patients were included in the study.

At the time of diagnosis, age ranged from 0.1 to 32.2 years
(mean: 11.9 years). Thirteen patients were diagnosed during the
first year of life, 41 between 1.1 and 10 years, 68 between 10.1
and 20 years, and eight patients were more than 20 years old. The
45,X karyotype was found in 56 patients (43.1%), 46 (35.4%)
had mosaicism without structural alterations and 28 (21.5%)
had structural abnormalities of the sex chromosomes (Table 1).

The following data were analyzed: personal history of
cardiovascular or renal/collecting system disorders; results of
two-dimensional Doppler transthoracic echocardiogram (ECHO)
and ultrasonography (US) of the kidneys and collecting system,
which were both done after diagnosis of TS in a tertiary care
university hospital; and cardiovascular or renal surgeries carried
out afterwards. The work was approved by the local Ethics
Committee (439/2008).

Table 1 - Karyotypes of the 130 patients with Turner syndrome

Karyotype n (%)

X chromosome monosomy (45,X) 56 43.1

Mosaic without structural abnormality 46 35.4

mos 45,X/46,XX 44

mos 45,X/46,XY 2

rSnt:;l;;:;t::i;anl1abnormality with or without 28 21.5

mos 45,X/46,X,i(Xq) 11

46,X,i(Xq) 10

mos 45,X/46,XX/46,X,i(Xq) 1

mos 45,X/46,X,+mar 5

mos 46,XX/46,X,del(Xp) 1

Total 130 100.0
“/" indicates mosaicism; del = deletion; i = isochromosome; mar = marker chromosome; Xp =

short arm of the X chromosome; Xg = long arm of the X chromosome
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Descriptive statistical analysis was followed by comparison
of the frequency of cardiovascular and renal/collecting system
disorders according to karyotype by Pearson’s Chi-square and
Fisher's exact tests. The SPSS for Windows software, version
11.0 (SPSS, Inc., Chicago, IL, USA) was used for data analysis.

REesuLts

ECHO was performed in 121 patients; among them, seven
(5.8%) had previous history of cardiovascular anomalies: aortic
and mitral insufficiency which were attributed to rheumatic
disease; AoCo; and atrial septal defect (ASD), mitral and tricuspid
insufficiency (all previously submitted to surgery); BAV; ASD,
BAV and AoCo; mild mitral insufficiency; and isolated ASD (one
case of each).

Of the 121 patients, 31 (25.6%) had a total of 42 cardiovas-
cularanomalies, particularly mitral insufficiency (9/42 - 21.4%),
BAV (8/42 - 19%) and AoCo (8/42 - 19%) (Table 2). Five of
the 31 patients (16%) were submitted to cardiovascular surgery,
three of them before TS diagnosis, as already cited, and two after
the diagnosis was made: one of them had AoCo and BAV and
the other a severe mitral insufficiency.

Cardiovascular anomalies were not associated to karyotype:
they were found in 29.6% (16/54) of 45,X patients, 17%
(7/41) of those who had sex chromosome mosaicism and
30.8% (8/26) of those with structural abnormalities (p=0.30).
BAV and/or AoCo were found in 9/16 45,X patients, 3/7 with
sex chromosome mosaicism and none of the eight girls with a

Table 2 - Results of echocardiogram of the 121 patients with
Turner syndrome

Result n %

Normal 90 74.4
25.6

w
—_

Abnormal

M

BAV

AoCo

BAV + AoCo
Al

Ml + Al

MVP

MVP + ASD
ASD

ASD + MI + Tl
Ml + Pl + Tl
Tl

PLSVC
Pericardic effusion
Total

P T T U S S S U NG BN NG S 'S S SO S S ) |

—_
N
—_

100.0

Al = aortic insufficiency; AoCo = aortic coarctation; ASD= atrial septal defect; BAV = bicuspid
aortic valve; Ml = mitral insufficiency; MVP = mitral valve prolapse; Pl = pulmonar insufficiency;
PLSVC = persistent left superior vena cava; Tl = tricuspid insufficiency
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structural abnormality. Frequency of BAV and/or CoAo among
patients with and without structural abnormalities was signifi-
cantly different (p= 0.01).

US was performed in 123 patients; among them, seven
(5.7%) had previous history of renal/collecting system anomalies:
horseshoe kidney (two cases); left hydronephrosis; multicystic
kidneys; hydronephrosis with vesicoureteral junction stenosis
(VUJS); and double collecting system, hydronephrosis and
VUJS (one case each). There was also a patient with grade 3
vesicoureteral reflux (VUR) who had been submitted to surgery.

Fifty two renal/collecting system anomalies were found in
36 of the 123 patients evaluated by US (29.3%). The most
frequent were double collecting system and hydronephrosis
(13/52 or 25% each), horseshoe kidney (11/52 or 21.2%) and
renal lithiasis (5/52 or 9.6%) (Table 3). Three of the 36 patients
had corrective surgery, one of them before diagnosis of TS, as
already cited, and two after diagnosis was established: in both
cases nefrectomy was done, one due to multicystic kidney and
the other as a consequence of hydronephrosis.

Renal/collecting system anomalies were not associated to
karyotype: they were found in 34% (18/53) of 45,X patients,
25% (11/44) of those who had sex chromosome mosaicism and

Table 3 - Results of ultrasonography of kidneys and collecting
system of the 123 patients with Turner syndrome

RESULTS n %
Normal 87 70.7
Abnormal 36 29.3
Horseshoe kidney 11 8.9
isolated

associated with double collecting system 3

associated with hydronephrosis 1

Abnormal collecting system 17 13.8

hydronephrosis
double collecting system

hydronephrosis + double collecting system 2

hydronephrosis + double collecting system + UVJ
stenosis

hydronephrosis + double collecting system + VUR
hydronephrosis + malrotation

hydronephrosis + malrotation + renal lithiasis
double collecting system + isolated cyst

3.3
3.3

Renal lithiasis

Other (isolated anomalies)
renal calcifications

renal malrotation
multicystic kidney

VUR

Total 123 100.0

UVJ = ureterovesical junction; VUR = vesicoureteral reflux.
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27% (7/26) of those with structural abnormalities (p=0.60). The
frequency of horseshoe kidney among 45,X patients and those
with sex chromosome mosaicism and structural abnormalities
was 6/18, 1/11 and 4/7 (p= 0.09), while that of double collec-
ting system was 8/18, 3/11 and 2/7, respectively (p= 0.58).

In 13 of the 130 patients (10%) there were both cardiovas-
cular and renal/collecting system anomalies.

DiscussioN

Cardiovascular anomalies are the main cause of intrauterine
death in TS*3, and about 10% of newborns with this syndrome
present severe and frequently lethal abnormalities, mainly left
heart hypoplasia'4. Thus, studies concerning frequency of these
anomalies in TS actually refer to girls and women who have
escaped intrauterine and neonatal selection, with isolated defects
which are usually detected only after diagnosis of the chromo-
some abnormality!®.

The frequency of cardiovascular anomalies observed in this
work (25.6%) was similar to other studies; interestingly, mitral
insufficiency was the most frequent alteration, instead of BAV or
AoCo. Most studies showed a predominance of BAV among girls
with TS (10-18.5%)'%, a much higher frequency then that of
the general population (1-3%)*¢. When ECHO is associated with
magnetic resonance imaging, BAV may be found in up to 29%
of TS patients?®. The frequency of BAV in our sample (6.7%),
though lower than that found in most studies was similar to that
in a recent work (6%), in which mitral insufficiency was the most
frequent finding (18%). Also there were no cases of BAV and
AoCo among patients with structural chromosome abnormalities
(mosaic and non-mosaic)?®.

There are significant variations among studies on the type and
frequencies of cardiovascular anomalies associated with TS*57,
In addition, patients diagnosed incidentally have fewer cardiac
defects than those diagnosed on clinical grounds, thus supporting
the theory that significant bias exists in our current understanding
of the phenotype and medical problems associated with TS!7.

As stressed by Fergusson-Smith'®, an unselected series of TS
cases could only be obtained by chromosome analysis of large
samples of the general population. As most samples have been
selected for study on the basis of clinical criteria, ascertainment of
bias must also be borne in mind in the interpretation of karyotype-
phenotype correlations. Nevertheless, a significant association of
BAV and/or CoAo with 45,X monosomy and mosaicism without
structural abnormalities was found in our sample. Furthermore,
the higher frequency of horseshoe kidney among patients with
45 X monosomy and structural abnormalities almost reached
significance, thus indicating that among different karyotypes,
patients with 45,X may have the highest incidence of cardio-
vascular abnormalities.

Screening of BAV in asymptomatic TS patients is very
important, due to a significant risk of endocarditis, aortic valve
disfunction (stenosis or insufficiency) and aortic aneurism, which
may lead to dissection or rupture!®?°. AoCo, which was found in
this sample with a frequency of 6.6%, similar to other studies
(4-14%)?', may result in dissection and rupture of the aorta.
Factors associated with ascending aortic dissection include BAY,
dilation of ascending aorta and hypertension?®?. TS patients who
exhibit webbed neck had a frequency of BAV and AoCo four-fold
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higher than that of those without this feature??, which led to
the hypothesis of a pathogenic association beween AoCo and
increased lymphatic pressure associated with jugular lymphatic
sac obstruction?42°,

Due to the high incidence of cardiovascular anomalies in
TS and resulting risk of acute and chronic complications, all
newly diagnosed individuals need a baseline cardiovascular
evaluation including two-dimensional and color Doppler ECHO
and a baseline electrocardiogram. Blood pressure should also
be monitored frequently on a regular basis. Though ECHO is
usually effective in infants and children, if all aortic valve leaflets
are not clearly visualized to exclude significant abnormalities,
cardiac magnetic resonance imaging should be performed?6-28,
Patients with significant cardiovascular defects need continued
monitoring by a cardiologist °.

Both type and frequency (29.3%) of kidney/collecting
system abnormalities observed in this sample were similar to
data obtained from pertinent literature!!. Although most struc-
tural anomalies may be initially asymptomatic, there may be a
higher risk of hypertension, urinary tract infection and hydrone-
phrosist??’, which emphasizes need for early diagnosis. As a
consequence, all girls with TS must have a renal US performed at
diagnosis, allowing diagnosis of clinically significant abnormali-
ties, particularly collecting system malformations and also horse-
shoe kidneys and malrotation or other positional abnormalities?®.

In Brazil mean age at diagnosis (about 12 years)?® indicates
that in many cases clinical suspicion only arises when the
second most frequent clinical feature - primary hypogonadism -
is also found. Though the phenotype of TS is highly variable, a
cytogenetic evaluation of girls with short stature and low growth
velocity of unknown etiology, with or without a “typical” clinical
condition 26 would allow early diagnosis of a significant number
of patients and also early diagnosis and monitoring of associated
congenital anomalies.

In conclusion, most patients in this study had no previous
knowledge of cardiovascular and kidney/collecting system abnor-
malities, although serious congenital defects were found in some of
these patients after diagnosis of TS. Thus, early diagnosis of these
associated anomalies depends mostly upon early diagnosis of TS.
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Resumo

ANOMALIAS CARDIOVASCULARES E RENAIS NA SINDROME DE TURNER

OsJerivo. Analisar a frequéncia e os tipos de anomalias
cardiovasculares (CV) e de anomalias renais ou de sistema
coletor (R/SC) em uma amostra de pacientes com sindrome
de Turner (ST) e verificar a propor¢cédo dessas anomalias que
s6 foram detectadas apds o estabelecimento do diagndstico.
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MEeropos. Estudo retrospectivo de 130 pacientes com ST
diagnosticadas em servico ambulatorial entre 1989 e 2006. A
média de idade ao diagndstico foi 11,9 anos. Foram coletados
dados sobre antecedentes pessoais de anomalias CV e R/SC e
resultados de ecocardiograma e ultrassonografia de rins e vias
urinarias realizados apds o diagndstico.

Resuttapos. 25,6% das pacientes submetidas ao ecocar-
diograma apresentavam anomalias CV. Dentre elas, as mais
frequentes foram a insuficiéncia mitral (21,4%), a valva adrtica
bictispide (19%) e a coarctacao da aorta (19%). Anomalias R/
SC foram observadas em 29,3% das pacientes submetidas a
ultrassonografia. Dentre elas, a duplicacdo do sistema coletor
(25%), a hidronefrose (25%) e o rim em ferradura (21,2%)
foram as alteragées mais frequentes. Em cerca de 80% dos
casos ndo havia conhecimento prévio dessas anomalias.

Conctusio. A frequéncia de anomalias CV e anomalias R/
SC verificada em nosso estudo foi semelhante a de outros
trabalhos, mas a maioria sé foi detectada em exames rotineiros
apos o diagndstico de ST. A deteccdo precoce das anomalias
associadas depende, portanto, do diagndstico precoce dessa
sindrome. [Rev Assoc Med Bras 2010; 56(6): 655-9]

Unitermos: Anormalidades congénitas. Cardiopatias congénitas.
Nefropatias. Sindrome de Turner.
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