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Abstract

It has been reported that, compared with simple increased nuchal translucency, fetal cases with septated cystic hygroma (CH)
are more likely to face perinatal handicaps. However, pediatric outcomes and proper prenatal counseling for this anomaly have
not yet been truly defined. We performed this study to determine pregnancy and pediatric outcomes of fetuses with septated
CH. We searched records for cases with septated CH and collected data for structural abnormalities, karyotype analysis, and
pregnancy outcomes. Fetuses born with septated CH were also evaluated for their pediatric outcomes. Sixty-nine fetuses with
septated CH were enrolled in the study. Results showed that chromosomal abnormalities were present in 28 fetuses (40.6%),
and the most common aneuploidy was Turner syndrome (n=14, 20.3%); 16 (23.2%) of the remaining cases, in which
aneuploidy was not found, had coexistent structural malformations; 25 (36.2%) cases had normal karyotype and morphology.
The total number of live births and infants with unfavorable neurologic follow-up were 13 (18.8%) and 2 (2.9%), respectively.
Septated CH is associated with poor perinatal outcomes; therefore, karyotype analysis and ultrasonographic anomaly
screening should be performed as initial steps, and expectant management should be offered to couples with euploid fetuses

that have normal morphology.
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Introduction

Cystic hygroma (CH) or hygroma colli is characterized
by abnormal accumulation of fluid in the region of the fetal
neck and is one of the major anomalies associated with
aneuploidy (1,2). Extensive usage of ultrasound screen-
ing has increased the rate of detection of CH in
pregnancies (3).

Prenatal diagnosis of CH via ultrasound is based on
demonstration of a bilateral, mostly symmetric, cystic
structure located in the occipitocervical region, with the
lesion either septated by internal trabeculae (septated) or
not (nonseptated) (4). It was formerly asserted that
obstruction in the fetal cervical lymphatics may trigger
the accumulation of lymphatic fluid and the degree of
obstruction may lead to the presence and extensiveness
of septations. Incomplete obstruction with temporary
blockage, which can resolve spontaneously with high
pressure, may cause a nonseptated CH, whereas
complete obstruction may account for a septated CH
(5,6). On the other hand, some authors claimed that

septations could not be used to distinguish between
increased nuchal translucency and CH, and thus they
could be seen within the translucency in all fetuses (7).
Even so, “septated CH” is a commonly used term, and
data regarding this anomaly are expanding.

Ultrasonographic diagnosis of septated CH is rela-
tively easy, and chromosomal analysis — either with
chorion villus sampling (CVS) or amniocentesis — is
generally accepted as the sequential step in its manage-
ment. Unfortunately, recommendations after these proce-
dures are not yet thoroughly defined, especially in the
euploid group. We carried out this retrospective study in
order to define the pregnancy and pediatric outcomes in
fetuses and infants with septated CH.

Material and Methods

This retrospective study was conducted based on a
review of medical records of patients who had fetal
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septated CH, diagnosed by ultrasonography in the
Department of Obstetrics and Gynecology, Akdeniz
University, Turkey, between March 2000 and December
2013. All scans were performed by two experienced
maternal-fetal medicine experts using a Voluson 730
Expert TM (GE Healthcare, USA) multifrequency convex
transducer at 2.0-7.0 MHz.

The former description by Malone et al. (8) — an
enlarged hypoechoic space at the back of the fetal neck,
extending along the length of the fetal back, in which
septations are clearly visible — was used as the definition
of septated CH (Figure 1). Within the diagnosis, all
patients were informed of an association between CH and
fetal aneuploidy and were offered fetal karyotyping. A
complete fetal sonographic examination was then per-
formed for documentation of other structural anomalies.
CVS and amniocentesis procedures were performed in
patients between 11-14 and 16-20 weeks of gestation,
respectively. Karyotypes of fetuses and pregnancy and
pediatric outcome data were collected either from the
records at the Obstetrics and Gynecology, Genetics, and
Pediatrics Departments, at Akdeniz University, Turkey, or
from phone calls.

Results

Within a 13-year period, a total of 72 pregnant women
carrying fetuses with fetal septated CH were detected. All
patients underwent cytogenetic analysis. CVS was
performed for the pregnant women at 11-14 weeks of
gestation (n=53), while amniocentesis was achieved for
the cases at 16-20 weeks (n=19). Three patients were
excluded due to inadequate pregnancy and pediatric
outcome data.

Table 1 shows chromosomal abnormalities of fetuses
with septated CH. Twenty-eight of 69 cases (40.6%) were
aneuploid. Turner syndrome was the most common
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Figure 1. Ultrasonographic view of fetal septated cystic hygroma.
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karyotype abnormality detected, but trisomy 21 was also
diagnosed frequently. Table 1 also exhibits the structural
malformations diagnosed among the remaining 41 cases
in which aneuploidy was not found. Ascites, pleural
effusion, or hydrops were the leading major structural
fetal malformations. Altogether, the rate of either chro-
mosomal or major structural abnormalities in fetuses with
septated CH was 63.8%.

Table 2 presents pregnancy and pediatric outcomes of
fetuses with septated CH. A total of 44 of 69 (63.8%)
pregnancies were terminated electively. Moreover, spon-
taneous fetal demise occurred during the follow-up of 11
patients (15.9%).

The total number of live births was 13 (13/69; 18.8%).
There was no chromosomal abnormality in this group,
except one fetus with mosaicism of Turner syndrome
(45,X[15]/46,XX[35]), and this child was doing well at the
age of 4 years. Additionally, structural malformations had
been diagnosed prenatally in two other cases. The first
case had hypertrophic cardiomyopathy, tricuspid-mitral
regurgitation, and the second had tetralogy of Fallot. They
were 4 and 2 years old, respectively, and both had normal
neurologic follow-up. Furthermore, eight infants had
completely normal pediatric outcomes. The median
follow-up duration of these cases was 36 months (range
2-84 months). Two infants had developmental delay and
motor retardation without any certain etiology. One of
these two cases was 6 months old with prenatally
detected bilateral hydronephrosis, and the other case
was 2 years old without any coexistent abnormalities.

Table 3 demonstrates the outcomes of fetuses with
septated CH and normal karyotype and morphology. Only
10 of 25 cases (40%) were born alive in this group, and
there was only one infant (4%) with an unfavorable
neurologic follow-up.

Discussion

CH, which was first described in 1828 by
Redenbacher (9), is an anomaly of the lymphatic system
that is characterized by single or multiple cysts within the
soft tissue, ranging in size from several millimeters to
80 mm and containing a clear or cloudy fluid akin to
lymph. It occupies a prominent place in the category of
chromosomal abnormality-related congenital malforma-
tions (10,11). Today, there is no accurate consensus
either for the classification of CH or for the management
of pregnancies in which the fetus has this lesion. The
main debate about the nomenclature of subtypes arises
from the existence of sonographically detected septations
and also prognostic differences between septated and
nonseptated CH. Although some authors have declared
that septations are not convenient for the differentiation of
increased nuchal translucency and CH due to common
occurrence in both conditions, others support the use
of the terms “septated CH” and “nonseptated CH” or
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Table 1. Septated cystic hygroma: chromosomal and structural abnormalities (n=69).

Outcome Number %

Chromosomal abnormality 28/69 40.6
Turner syndrome 14/28 50.0
Trisomy 21 9/28 32.1
Trisomy 18 3/28 10.7
Trisomy 13 1/28 3.6
Other (mosaic Turner) 1/28 3.6

Structural malformation 16/69 23.2
Ascites, pleural effusion or hydrops 5/16 31.3
Hydrocephalus 1/16 6.3
Arthrogyrposis 1/16 6.3
Corpus callosum agenesis 1/16 6.3
Pes equinovarus 1/16 6.3
Diaphragmatic hernia 1/16 6.3
Amniotic band syndrome 1/16 6.3
Mesomelia 1/16 6.3
Hypertrophic cardiomyopathy, tricuspid-mitral regurgitation 1/16 6.3
Hypoplastic left heart 1/16 6.3
Fallot’s tetralogy 1/16 6.3
Bilateral hydronephosis 1/16 6.3

“increased nuchal translucency” because of the differ-
ences in the comparative outcomes of aneuploidy (5 times
more likely), cardiac malformations (12 times more likely),
and fetal or neonatal death (6 times more likely) of the
pregnancies complicated by these anomalies (7,8). We
agree with this latter viewpoint and we designed this study
by discriminating and excluding fetuses with nonseptated
CH.

Our findings showed that the frequency of aneuploidy
accompanying septated CH was 40.6%. Previous studies,

which used the same definition of septated CH, reported
similar results. Graesslin et al. (12) and Gedikbasi et al.
(13) reported 52.7% and 47.6% for the abnormal
karyotype rate of this group, respectively. Fifty percent
of our aneuploid cases corresponded to Turner syndrome,
32.1% to Down syndrome, and 10.7% to trisomy 18. This
distribution was also in accordance with the series in
which Turner syndrome was the most common form
among aneuploid cases of septated CH (14,15).

In addition to aneuploidy, coexistence of septated CH

Table 2. Septated cystic hygroma: pregnancy and pediatric outcome (n=69).

Outcome Number %
Elective pregnancy termination 44/69 63.8
Chromosomal abnormality 25/44 56.9
Structural malformation 11/44 25
Normal karyotype with normal morphology 8/44 (4 co-twin) 18.2
Spontaneous intrauterine fetal demise 11/69 15.9
Chromosomal abnormality 2111 18.2
Structural malformation 2/11 18.2
Spontaneous demise fetus with normal morphology 7111 63.6
Live births 13/69 18.8
Chromosomal abnormality (mosaic Turner) 1/13 7.7
Cardiac abnormality 2/13 15.4
Developmental delay/motor retardation 2/13 15.4
Normal postnatal neurologic outcome 11/69 15.9
Ongoing pregnancy (normal morphology, normal karyotype) 1/69 1.4
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Table 3. Outcome of fetuses with septated cystic hygroma and
normal karyotype morphology (n=25).

Outcome Number %
Elective pregnancy termination 8/25 32
Spontaneous intrauterine fetal demise 7/25 28
Normal postnatal neurologic outcome 8/25 32
Developmental delay/motor retardation 1/25 4
Ongoing pregnancy 1/25 4

and structural malformations, especially cardiac abnor-
malities, was also described (15,16). Besides fetal
ascites, pleural effusion, or hydrops, cardiac abnorma-
lities were the second most common group of structural
malformations in our study. These findings support the
need for fetal echocardiogram and anomaly screening in a
case of septated CH.

Today in routine practice among the vast majority of
maternal-fetal medicine specialists, karyotype analysis
and anomaly screening are accepted as the initial steps in
the evaluation of a fetus with CH. Management choices
are limited, and it is relatively easy to offer termination of
pregnancy to the parents with an aneuploid or a
structurally malformed fetus with septated CH. In our
study, 28 fetuses suffered from chromosomal abnorm-
ality. Two of these fetuses died spontaneously, and the
parents of all remaining fetuses, except one with mosai-
cism of Turner syndrome, accepted pregnancy termina-
tion. There were also 16 structurally malformed fetuses,
five of which were aneuploid and terminated. Only three
fetuses with bilateral hydronephrosis, tetralogy of Fallot,
and hypertrophic cardiomyopathy with tricuspid mitral
regurgitation were born alive. The infants with cardiac
abnormalities had normal postnatal neurologic outcomes,
whereas severe mental and motor retardation developed
at the hydronephrotic infant’'s follow-up without any
definite reason. Other euploid malformed cases died
spontaneously or were terminated.

Furthermore, there were 25 (36.2%) fetuses with
normal karyotype and normal morphology in our study.
Of these, although their fetus did not have any karyotype
or structural abnormalities, eight couples chose preg-
nancy termination, after our disclosure about the possible
postnatal progress based on results from other studies,
including the coexistence of CH and cardiac abnormality,
neurologic impairment, and late-onset postnatal disor-
ders, even if those unintended consequences were not
common (17,18). Seven fetuses also aborted sponta-
neously.

Finally, a total of 11 (15.9%) infants had normal
postnatal neurologic adequacy. Nine of them were euploid
and structurally nonmalformed cases, i.e., among the
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euploid and structurally nonmalformed group, if they could
survive until birth, 9 of 10 (90%) fetuses with septated CH
had completely normal postnatal neurologic follow-up.
However, we should indicate that this result could be
affected by the outcomes of those fetuses whose parents
chose pregnancy termination instead of continuing gesta-
tion. Nevertheless, this satisfactory finding was in
accordance with the results, which were reported in the
study conducted by Malone et al. (8), with the largest fetal
septated CH series in this field.

We found a number of articles revealing the recur-
rence of first trimester septated CH. One report described
three consecutive pregnancies complicated by CH with
nonimmune hydrops and normal karyotype (19).
Recurrent cases were also depicted as associated with
Fryns syndrome (diaphragmatic hernia and digital hypo-
plasia) (20). Moreover, recurrent CH was reported to have
a possible autosomal recessive pattern (21). However,
none of our subjects had CH recurrence.

Chromosomal microarray analysis is a relatively new
method that measures the alterations in DNA throughout
the human genome. It has been considered as a first-tier
test for examining children with developmental and
intellectual disabilities, congenital anomalies, and autism
spectrum (22). Compared to ordinary karyotyping, com-
parative genomic hybridization (CGH), a type of micro-
array used in prenatal testing in some selected
laboratories, reveals additional clinically significant
abnormalities in approximately 6% of fetuses with ultra-
sonographic abnormalities and a normal conventional
karyotype (23,24). Therefore, CGH analysis can be
recommended to the patients with a fetus with one or more
major structural abnormality identified by ultrasono-
graphic examination and to the women with intrauterine
fetal demise or stillbirth when further cytogenetic
analysis is desired (25). Unfortunately, none of the
patients in our study had CGH analysis.

Despite published data, the counseling of couples with
fetal septated CH after normal karyotype analysis and
anomaly screening is quite challenging. This situation
gave rise to limitations of our study when elective
pregnancy terminations were chosen, particularly in
euploid and nonmalformed groups. Additionally, early
cessation of gestation might affect the rate of detection of
intrauterine anomalies.

In conclusion, we want to emphasize that the outcome
of a pregnancy complicated by fetal septated CH is poor,
but couples can be encouraged to complete the preg-
nancy with some future risks regarding neurologic
development of the infant, especially when the fetus is
euploid and structurally normal. Further studies are
needed to accurately distinguish between outcomes for
fetuses, which might be adequate or unfavorable, and to
provide more substantial information to the couples.
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