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CASE REPORT

Comorbidity between Klinefelter syndrome and

diaphragmatic hernia. A case report
Comorbidade entre sindrome de Klinefelter e hérnia diafragmatica.

Um relato de caso
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ABSTRACT
CONTEXT: Intrathoracic cystic lesions have been diagnosed in a wide variety of age groups, and the in-
creasing use of prenatal imaging studies has allowed detection of these defects even in utero.
CASE REPORT: A 17-year-old pregnant woman in her second gestation, at 23 weeks of pregnancy,
presented an ultrasound with evidence of a cystic anechoic image in the fetal left hemithorax. A mor-
phological ultrasound examination performed at the hospital found that this cystic image measured
3.7cmx 2.1 cm x 1.6 cm. Polyhydramnios was also present. At this time, the hypothesis of cystic adenoma-
toid malformation was raised. Fetal echocardiography showed only a dextroposed heart. Fetal magnetic
resonance imaging produced an image compatible with a left diaphragmatic hernia containing the stom-
ach and at least the first and second portions of the duodenum, left lobe of the liver, spleen, small intestine
segments and portions of the colon. The stomach was greatly distended and the heart was shifted to the
right. There was severe volume reduction of the left lung. Fetal karyotyping showed the chromosomal
constitution of 47,XXY, compatible with Klinefelter syndrome. In our review of the literature, we found only
one case of association between Klinefelter syndrome and diaphragmatic hernia.
CONCLUSIONS: We believe that the association observed in this case was merely coincidental, since both
conditions are relatively common. The chance of both events occurring simultaneously is estimated to be
1in 1.5 million births.

RESUMO

CONTEXTO: Lesoes cisticas intratoracicas sao diagnosticadas em ampla variedade de faixas etarias, e 0 uso
aumentado dos estudos de imagem pré-natal tem permitido a detecgdo desses defeitos ainda intrattero.
RELATO DO CASO: Uma gestante de 17 anos que estava em sua segunda gravidez, com 23 semanas de
gestacao, apresentava ultrassom com evidéncia de imagem cistica anecoica no hemitodrax esquerdo fetal.
O ultrassom morfoldgico realizado no hospital verificou que esta media 3,7 cm x 2,1 cm x 1,6 cm. Eviden-
ciou-se também a presenca de polidramnio. Neste momento, levantou-se a hipdtese de malformacéo
adenomatoide cistica. A ecocardiografia fetal mostrou apenas coracao desviado para a direita. A ressonan-
cia magnética fetal revelou imagem compativel com hérnia diafragmatica a esquerda, contendo estoma-
go e, pelo menos, primeira e segunda partes do duodeno, lobo esquerdo do figado, bago, segmentos de
intestino delgado e por¢des do célon. O estdbrmago mostrava-se muito distendido e o coracéo, deslocado
para a direita. Havia reducdo importante do volume do pulméo esquerdo. O cariétipo fetal mostrou cons-
tituicdo cromossdmica 47,XXY, compativel com a sindrome de Klinefelter. Em nossa revisdo da literatura,
encontramos apenas um caso de associacao entre sindrome de Klinefelter e hérnia diafragmatica.
CONCLUSAO: Acreditamos que a associacéo observada neste caso foi puramente uma coincidéncia, uma
vez que ambas as condi¢oes sdo relativamente comuns. A chance de os dois eventos ocorrerem simulta-
neamente € estimada em 1 em 1,5 milhées de nascimentos.
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INTRODUCTION

Intrathoracic cystic lesions have been diagnosed in a wide vari-
ety of age groups, and the increasing use of prenatal imaging
studies has allowed detection of these defects even in utero.
Diaphragmatic hernias are intrathoracic lesions characterized by
a posterolateral defect of the diaphragm that allows passage of the
abdominal viscera into the thorax.!

Klinefelter syndrome is considered to be the most common
disorder of sex chromosomes. It was first described by Harry
E Klinefelter and colleagues in 1942 and it is clinically charac-
terized by features related especially to gonadal development
and fertility. Other findings frequently observed include tall
stature, delayed speech development, learning disabilities and
behavioral problems.”? However, Klinefelter syndrome may be
difficult to diagnose without karyotyping analysis, especially
in the fetus during pregnancy and during childhood, because
the main features of the syndrome, such as azoospermia and
increased gonadotropin levels, are observed only after the
puberty period.>?

Our aim was to report on a rare case of association between
Klinefelter syndrome and diaphragmatic hernia, with diagno-

sis in utero.

CASE REPORT

A 17-year-old pregnant woman in her second gestation, with a
prior history of a pregnancy loss, presented a nuchal translucency
measurement of 2 mm, at the first-trimester screening. Obstetric
ultrasound revealed the presence of a cystic anechoic image in the
left hemithorax of the fetus. On average, she smoked five cigarettes
per day. She denied using illicit drugs or alcohol. Her husband was
a healthy and non-consanguineous 19-year-old man. There was no
history of malformations or genetic diseases in the family.

A morphological ultrasound examination performed at the
hospital, at 23 weeks and 6 days, confirmed the finding of
the fetal cystic image. It measured 3.7 cm x 2.1 cm x 1.6 cm.
Polyhydramnios was also present (Figure 1). Cystic adenoma-
toid malformation was initially considered as a diagnosis for the
patient. Fetal echocardiography only showed a dextroposed heart.

Fetal magnetic resonance imaging showed polyhydramnios
and findings compatible with left diaphragmatic hernia involving
the stomach and at least the first and second portions of the duo-
denum (distended with fluid), left lobe of the liver, spleen, small
intestine segments and portions of the colon. The stomach was
greatly distended and the heart was shifted to the right. There
was severe volume reduction of the left lung (Figure 2). Fetal
karyotyping showed that the chromosomal constitution was
47,XXY, which was compatible with Klinefelter syndrome.

The child was born through cesarean section, at 34 weeks of ges-

tation, with weight of 2,070 g, length of 45 cm, head circumference

of 31 cm and Apgar scores of 6 at the first minute and 8 at the fifth
minute. No dysmorphic features were seen in the child. He did not
present micropenis or cryptorchidism. He underwent surgery on
the diaphragmatic hernia on the fifth day of life. Duodenal atresia
was also verified. An echocardiography showed the presence of an
atrial septal defect of ostium secundum type. The child died a few
days later due to complications from pulmonary hypoplasia.

DISCUSSION

In our review of the literature, we found only one case of an asso-
ciation between Klinefelter syndrome and diaphragmatic her-
nia (Table 1).* The etiology of the diaphragmatic hernia is largely
unknown and most cases are isolated, i.e. not associated with
other malformations or conditions. However, it may be a com-
ponent of some syndromes, such as Pallister Killian, Fryns and
Brachman-De Lange.! We believe that the association observed
in the present case was merely coincidental, since both conditions
are relatively common. The frequency of diaphragmatic hernia
has been postulated to be up to 5 in 10,000 births, and about half
of the patients are male.' The incidence of Klinefelter syndrome
is around 1 in 660 among newborn boys,” and thus the estimate

for occurrences of both events together would be around 1 in

1.5 million births. This chance is similar to that described by
Taheri and Kadir* for a fetus to be affected by both conditions.

Figure 2. Fetal magnetic resonance imaging showing findings
compatible with left-side diaphragmatic hernia (see arrows).
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Table 1. Results obtained from each database using the descriptors corresponding to the main features presented by the fetus/patient.
The search in these databases was conducted on June 26, 2013.

Database

Medline (Medical Literature Analysis and Retrieval
System Online; (via PubMed)

Embase (Excerpta Medica Database; via Elsevier)

Lilacs (Literatura Latino-Americana e do Caribe em
Ciéncias da Saude; via Biblioteca Virtual em Saude)

SciELO (Scientific Electronic Library Online)

Search strategy Results
Found Related

“Klinefelter syndrome” OR“47,XXY"” AND “Hernia,

X : 1 1 case report*
Diaphragmatic”
“Klinefelter syndrome” OR“47,XXY"” AND “Hernia, 39 0
Diaphragmatic”
“Klinefelter syndrome” OR“47, XXY” AND “Hernia, 0 0
Diaphragmatic”
“Klinefelter syndrome” OR “47,XXY” AND “Hernia, 0 0
Diaphragmatic”

Samangaya et al.® reported that the risk of having a chromo-
somal abnormality in a case of congenital diaphragmatic hernia
after being diagnosed through ultrasound is up to 15.9%, which
enhances the importance of fetal karyotyping in this situation.”
The chromosomal abnormalities observed among patients with
congenital diaphragmatic hernia include tetrasomy 12p mosa-
icism and trisomy 18."® Interestingly, cystic adenomatoid malfor-
mation was our first hypothesis for the intrathoracic cystic lesion
observed in the fetus, and this has been poorly associated with
chromosomal abnormalities, especially as an isolated defect.”

The prognosis for diaphragmatic hernia is still very poor.®
Fetuses with Klinefelter syndrome usually do not present associ-
ated major malformations and, differently from other chromo-
somal anomalies, such as Turner syndrome or trisomy 13 and 18,
do not show increased rates of intrauterine mortality.>* Although
the risk of dying due to a variety of diseases, such as malignant neo-
plasms, diabetes type 2 and respiratory and circulatory system dis-
eases may be greater among Klinefelter patients,'® we believe that
the chromosomal anomaly present in our patient did not interfere

with the prognosis associated with his diaphragmatic hernia.

CONCLUSIONS

We believe that the association observed in this case was merely
coincidental, since both conditions are relatively common. Further
reports would be needed in order to confirm a possible associa-
tion between Klinefelter syndrome and diaphragmatic hernia. Our
report also highlights the importance of using magnetic resonance

imaging for elucidating fetal intrathoracic cystic lesions.
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