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ABSTRACT
Objective: To evaluate the association of retronucal cystic hygroma (RCH) and fetal 
chromosomal abnormalities. Methods: Retrospective observational study of 323 first 
trimester fetuses at risk for chromosomal abnormalities diagnosed by ultrasound 
between 11 and 13.6 weeks. Results: Of 323 fetuses at risk for chromosomal 
abnormalities, 132 cases of chromosomal abnormalities were found (40.9%). A 
total of 145 cases of RCH were identified; chorionic villus biopsy was performed 
in 64 (56.6%) and amniocentesis in 81 (43.5%); an abnormal karyotype was found 
in 82 (56.6%). Of 88 fetuses with isolated RCH, 33 (37.5%) had some chromosomal 
abnormality. In 58 fetuses with RCH associated with other abnormal findings, 
chromosomal abnormalities were found in 43 fetuses (74.1%) and of these 24 
(41.4%) had abnormal ductus venosus flow wave (DVF), 17 (29.3%) had generalized 
edema, 8 cases (13.8%) with cardiopathy, 7 (12,1%) with absent nasal bone. The 
predictive values of RCH were sensitivity (S) 62.1%, specificity (Sp) 67%, positive 
predictive value (PPV) 56.6%, negative predictive value (NPV) 71.9%, p<0.001, OR: 3.3. 
RCH associated with other abnormal findings were S 52.4%, Sp 76.2%, PPV 76.2%, 
OR: 3.5, LR+: 2.2, p<0.000. Generalized edema and abnormal ductus venosus had the 
highest predictive values: PPV 88.2% and 83.3%, respectively. The most frequently 
found chromosomal abnormalities were T21 (53.7%), monosomy X (18.3%), T18 
(15.9%), T13 (6.1%). Conclusions: Retronucal cystic hygroma is a risk marker with 
high predictive value for chromosomal abnormalities, being higher when associated 
with other abnormal ultrasound findings. Ultrasonographic identification of RCH in 
first trimester prenatal screening should be an indication to recommend diagnostic 
testing for chromosomal abnormalities.
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Biopsy, Amniocentesis, Chromosomal aberrations.

RESUMEN
Objetivo. Evaluar la asociación del higroma quístico retronucal (HQR) y anomalías 
cromosómicas fetales. Métodos. Estudio observacional retrospectivo de 323 fetos 
del primer trimestre con riesgo para anomalías cromosómicas diagnosticados por 
ecografía entre las 11 y 13,6 semanas. Resultados. De 323 fetos con riesgo para 
anomalías cromosómicas, se encontró 132 casos de anomalías cromosómicas 
(40,9%). Se identificaron 145 casos de HQR; en 64 (56,6%) se realizó biopsia de 
vellosidades coriales y en 81 (43,5%) amniocentesis, hallándose cariotipo anómalo 
en 82 (56,6%). De 88 fetos con HQR aislado, 33 casos (37,5%) tuvieron alguna 
anomalía cromosómica; en 58 fetos con HQR asociado a otros hallazgos anormales, 
se encontró que en 43 fetos (74,1%) hubo anomalías cromosómicas, y de ellos 24 
(41,4%) tenían onda de flujo (OVF) anormal del ductus venoso, 17 (29,3%) tenían 
edema generalizado, 8 casos (13,8%) con cardiopatía, 7 (12,1%) ausencia del hueso 
nasal. Los valores predictivos del HQR fueron: sensibilidad (S) 62,1%, especificidad 
(E) 67%, valor predictivo positivo (VPP) 56,6%, valor predictivo negativo (VPN) 71,9%, 
p<0,001, OR: 3,3. El HQR asociado a otros hallazgos anormales, tuvo los siguientes 
valores predictivos: S 52,4%, E 76,2%, VPP 76,2%, OR: 3,5, LR+: 2,2, p<0,000. El edema 
generalizado y el ductus venoso anormal tuvieron los valores predictivos más altos: 
VPP 88,2% y 83,3%, respectivamente. Las anomalías cromosómicas encontradas con 
mayor frecuencia fueron: T21 (53,7%), monosomía X (18,3%), T18 (15,9%), T13 (6,1%). 
Conclusiones. El higroma quístico retronucal es un marcador de riesgo con alto valor 
predictivo para anomalías cromosómicas, siendo mayor cuando está asociado a 
otros hallazgos ecográficos anormales. La identificación ecográfica del HQR en el 
tamizaje prenatal del primer trimestre debería ser indicación para recomendar una 
prueba diagnóstica para anomalías cromosómicas.
Palabras clave. Higroma quístico retronucal, Translucencia nucal tabicada, Biopsia 
de vellosidades coriales, Amniocentesis, Aberraciones cromosómicas.
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IntroductIon

Chromosomal anomalies represent the first 
cause of early embryonic and fetal losses. 
Multiple anomalies have been found in spon-
taneous abortions, the most frequent being 
trisomies, polyploidy and monosomies(1), a 
spectrum that increases with the study of mi-
crodeletions and gene anomalies(2).

The need for risk screening from the first 
trimester for these anomalies is widely sup-
ported, using ultrasound markers, biochem-
ical markers, and free fetal DNA in maternal 
blood, with high predictive value for trisomies 
21, 18 and 13(3-6), although the latter, due to its 
cost, is far from most pregnant women in our 
environment. The objective of these tests is to 
identify with the greatest precision the group 
of pregnant women to whom a diagnostic test 
would be recommended in material obtained 
up to now by an invasive procedure. This is not 
always accepted by the patient due to misin-
formation on the part of health personnel and 
patients, high costs, fear of the procedure, 
among others, despite recent studies showing 
complications below 0.4% for chorionic villus 
biopsy (CVB) or amniocentesis (AMC)(7,8). 

In 2012 a study was published in which we 
showed that retronucal cystic hygroma (RCH) 
is an entity different from increased nuchal 
translucency, a statement supported by bib-
liographic information, with differences in 
etiopathogenesis, histological and immuno-
histochemical pattern, ultrasound pattern, 
correlation with chromosomal abnormalities 
and structural anomalies, fetal and perinatal 
prognosis(9-11); and the RCH can be identified 
by ultrasound from 9 weeks of gestation(12).

The abnormal drainage of the retronucal lym-
phatic sacs caused by the slow development 
of the lymphatic vessels and their drainage 
to the venous system, has to do with multi-
ple genetic factors; it could have a different 
etiopathogenesis than that of the jugular lym-
phatic sacs, which would explain the apparent 
controversy(13-15).

The predictive value for screening for chro-
mosomal abnormalities of RCH, which some 
authors refer to as septated nuchal translu-

cency, is high. First-trimester RCH is associat-
ed, in addition to high rates of karyotype ab-
normalities, with major congenital anomalies, 
perinatal losses, and abnormal outcomes. 
In addition, it correlates with microdeletions 
and other genetic abnormalities, identified by 
microarray and other molecular genetic test-
ing, causing major fetal structural anomalies. 
It can be associated with sex chromosomal 
abnormalities and fetal syndromes, such as 
Noonan syndrome, achondroplasia, multi-
ple lethal pterygium, Fryns syndrome, Apert 
syndrome, Pena-Shokeir syndrome, Cornelia 
de Lange syndrome, fetal alcohol syndrome, 
among others(2,16-19).

In this article, in which a larger casuistry is 
reported, it is evidenced that more than half 
of the fetuses with RCH had chromosomal 
abnormalities, being the correlation stronger 
when RCH was associated with other markers.

Methods

We studied 323 first trimester fetuses at high 
risk for chromosomal abnormalities (>1/100 
applying the Spanish Fetal Test base) ob-
tained from the database of the Instituto Lati-
noamericano de Salud Reproductiva (ILSAR), 
Lima, Peru, from 2007 to 2021, and diagnosed 
by ultrasound between 11 and 13.6 weeks. 

We found 145 cases of retronucal cystic hygro-
ma (RCH) defined by the presence of septated 
liquid content in the retronucal axial section in 
fetuses whose nuchal translucency was above 
the 95th percentile of the value for crown-an-
kle length, or greater than 2.2 mm. 

The corresponding counseling was per-
formed, and informed consent was obtained 
to accomplish the invasive procedure: CVB be-
tween 11 and 14 weeks and AMC between 16 
and 22 weeks.

Statistical analysis to determine the predic-
tive value of RCH used the tetrachoric table. 
The predictive value of isolated RCH and RCH 
associated with other abnormal ultrasound 
findings, such as abnormal ductus venosus 
flow velocity wave, generalized edema, heart 
disease, absence of nasal bone, was also an-
alyzed.
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Statistical analysis used IBM SPSS® (Statistical 
Package for Social Sciences) software version 
25. Absolute (n) and relative (percentages) fre-
quencies were employed for descriptive data 
processing. The chi-square test with 95% con-
fidence level was utilized for bivariate analy-
sis. Odds ratios were also estimated.

Chromosomal abnormalities found in fetuses 
carrying RCH are described.  

results

Table 1 shows the RCH as a predictive mark-
er of chromosomal abnormality presentation 
with a sensitivity of 62.1% and specificity of 
67.0%. There was a 56.6% probability of hav-
ing a chromosomal abnormality when ret-
ronucal cystic hygroma (VP+) was present. A 
false positive and false negative rate of 33.0% 
and 37.9% was observed. Retronucal cystic 
hygroma was associated with the presence of 
chromosomal abnormality (p<0.001) and in-
creased 3.3 times the probability of present-
ing such abnormalities.

Abnormal ultrasound findings associated 
with RCH were mostly ductus venosus with 
abnormal flow velocity wave and generalized 
edema; less frequently, heart disease and ab-
sence of nasal bone (Table 2). 

RCH together with other abnormal findings was 
a predictive marker for chromosomal abnor-
malities with a sensitivity of 52.4% and a spec-
ificity of 76.2%. The positive predictive value 

(PV+) and negative predictive value (PV-) of RCH 
plus other abnormal findings were 74.1% and 
55.1%, respectively. A false-positive (FP+) and 
false-negative (FP-) rate of 23.8% and 47.6%, re-
spectively, was found; the positive likelihood ra-
tio (LR+) was 2.20. The presence of RCH together 
with other pathological findings was associated 
with the presence of chromosomal abnormali-
ties (p=0.000) and increased 3.5 times the odds 
of having such abnormalities (Table 3).

RCH together with abnormal ductus venosus 
(DV) was a high probability predictive marker 
of chromosomal abnormalities, with PV+ 83.3% 
and LR+ of 3.84. The presence of retronucal cys-
tic hygroma together with abnormal DV was as-
sociated with the presence of chromosomal ab-
normalities (p=0.004) and increased 4.7 times 
the odds of presenting such abnormalities (Ta-
ble 4).

RCH together with generalized edema was a 
high probability predictive marker of chromo-
somal abnormalities, with PPV+ 88.2% and 
LR+ of 5.76. It was associated with the pres-

Table 1. ReTRonucal cysTic hygRoma as a pRedicTive maRkeR of chRomosomal abnoRmaliTies in The fiRsT TRimesTeR of gesTaTion.

Retronucal cystic 
hygroma 

Chromosomal abnormality
p* OR (95%CI) S Sp PV+ PV- LR+Yes No

N % N %
Yes 82 62.1% 63 33.0%

<0.001 3.332(2.097-5.296) 62.1% 67.0% 56.6% 71.9% 1.88
No 50 37.9% 128 67.0%

Total 132 100.0% 191 100.0%
*Chi-square test; OR: odds ratio; S: sensitivity; Sp: specificity; PV+: positive predictive value; PV-: negative predictive value; LR+: likelihood ratio+.

Table 2. abnoRmal sonogRaphic findings associaTed wiTh ReTRo-
nucal cysTic hygRoma.

Pathological findings n %
Abnormal ductus venosus 24 41.4

Generalized edema 17 29.3

Heart disease 8 13.8

Absent nasal bone 7 12.1

More than one finding 2 3.4

Total 58 100.0

Table 3. ReTRonucal cysTic hygRoma and oTheR abnoRmal findings as pRedicToRs of chRomosomal abnoRmaliTies in The fiRsT TRimes-
TeR of gesTaTion.

Retronucal cystic hygroma + 
other abnormal findings

Chromosomal abnormality
p* OR (IC95%) S Sp PV+ PV- LR+Yes No

N % N %
Yes 43 52.4 15 23.8

0.000 3.528(1.711-7.276) 52.4% 76.2% 74.1% 55.1% 2.20
No 39 47.6 48 76.2

Total 82 100.0% 63 100.0%
*Chi-square test; OR: odds ratio; S: sensitivity; Sp: specificity; PV+: positive predictive value; PV-: negative predictive value; LR+: likelihood ratio+.
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ence of chromosomal abnormalities (p=0.005) 
and increased 6.8 times the odds of present-
ing such abnormalities (Table 5).

Table 6 compares the RCH predictive values 
for chromosomal abnormalities and shows 
the results when hygroma is associated with 
other abnormal findings.  

Table 7 shows the chromosomal abnormali-
ties found in 82 cases of RCH.

dIscussIon and coMMents

An article was published in 2012 supporting 
the reasons why retronucal cystic hygroma 
or septated nuchal translucency, identified by 
ultrasound in the first trimester of gestation, 
was a different entity from nuchal translucen-
cy(9). Research on this condition has continued, 
and in 2018 the first report on the predictive 
value of RCH in screening for chromosomal 
abnormalities in first trimester fetuses was 
published, finding a high predictive value of 
this ultrasound marker(20). In this communi-
cation, its predictive value is estimated with a 
higher casuistry. 

RCH presented a high predictive value for the 
detection of chromosomal abnormalities in 
the first trimester of gestation, with a sensi-
tivity of 62.1% and a positive predictive value 
of 56.6%. It is associated with the presence 
of chromosomal abnormalities (p<0.001) and 
increases 3.3 times the probability of being 
associated with such abnormalities (Table 1). 
These results are similar to those of other au-
thors(2,11,13,14,18,19). The evidence would justify 

Table 4. ReTRonucal cysTic hygRoma and abnoRmal ducTus venosus as a pRedicToR of chRomosomal abnoRmaliTies.

Retronucal cystic hygroma+
abnormal DV

Chromosomal abnormality
p* OR (IC95%) S Sp PV+ PV- LR+Yes No

N % N %
Yes 20 24.4 4 6.3

0.004 4.758(1.535-14.746) 24.4% 93.7% 83.3% 48.7% 3.84
No 62 75.6 59 93.7

Total 82 100.0% 63 100.0%            
DV: ductus venosus; chi-square test; OR: odds ratio; S: sensitivity; Sp: specificity; PV+: positive predictive value; PV-: negative predictive value; LR+: likelihood ratio+. 

Table 5. ReTRonucal cysTic hygRoma and geneRalized edema as a pRedicToR of chRomosomal abnoRmaliTies.

Retronucal cystic higroma + 
generalized edema

Chromosomal abnormality
p* OR (IC95%) S Sp PV+ PV- LR+Yes No

N % N %
Yes 15 18.3 2 3.2

0.005 6.828(1.500-31.085) 18.3% 96.8% 88.2% 96.8% 5.76
No 67 81.7 61 96.8

Total 82 100.0% 63 100.0%            
*Chi-square test; OR: odds ratio; S: sensitivity; Sp: specificity; PV+: positive predictive value; PV-: negative predictive value; LR+: likelihood ratio+.

Table 6. ReTRonucal cysTic hygRoma and oTheR findings as pRedicToRs of chRomosomal abnoRmaliTies.

Values Cystic hygroma  Cystic hygroma + other 
findings

Cystic hygroma + abnormal 
DV

Cystic hygroma + 
generalized edema

Sensitivity 62.1% 52.4% 24.3% 18.3%

Specificity 67.0% 76.1% 93.6% 96.8%

PV+ 56.6% 74.1% 83.3% 88.2%

PV- 71.9% 55.1% 48.7% 96.8%

LR+ 1.88 2.20 3.84 5.76

OR 3.33 3.52 4.75 6.82
DV: ductus venosus; PV+: positive predictive value; PV-: negative predictive value. LR+: likelihood ratio+, OR: odds ratio.

Table 7. chRomosomal abnoRmaliTies in feTuses wiTh ReTRonu-
cal cysTic hygRoma in The fiRsT TRimesTeR of gesTaTion.

Chromosomal abnormalities n
Trisomy 21 44 (53.7%)

Monosomy X 15 (18.3%)

Trisomy 18 13 (15.9%)

Trisomy 13 5 (6.1%)

Deletion: 46,XX+21,der (21,21)(Q10;Q10) 1 (1.2%)

Isomerism T18: 46,XY,I (18)(Q10) 1 (1.2%)

Translocation: 46,XY,T(21,21)(Q10;Q10)+21 1 (1.2%)

Mosaicism 45,X(35),46,XX(15) 1 (1.2%)

Mosaicism 47,XXY(9),46XY(41) 1 (1.2%)

Total 82(100.0%)
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advising the performance of a diagnostic test 
that includes karyotype, microdeletions and 
molecular anomalies associated with ultra-
sound findings. In our setting, the possibility 
of performing karyotyping is very limited, and 
even more so the other tests, in addition to 
the legal restrictions for therapeutic abortion.

Table 3 shows that when the RCH is associated 
with another abnormal finding, the detection 
capacity increases with a positive predictive 
value of 74% and the association with chro-
mosomal abnormalities is p<0.000, OR: 3.5. 
Generalized edema and abnormal ductus ve-
nosus were the most frequently associated 
abnormal findings and had the highest pre-
dictive values: PPV 88.2% and 83.3%, OD 6.82 
and 4.75, respectively (Tables 2, 3, 4, 5 and 6). 

The chromosomal abnormalities detected 
were mostly trisomies (75.7%), with T21 being 
the most frequent (53.7%). In addition, there 
was one case of translocation and another of 
deletion of chromosome 21, which shows the 
high incidence of chromosome 21 anomalies. 
Next was T18 (15.9%). Monosomy X was asso-
ciated with 18.3% of the anomalies and corre-
sponded to 37.5% of the female fetuses (Table 
7). Of the chromosomal abnormalities, 61.9% 
occurred in male fetuses.

In conclusion, retronucal cystic hygroma is a 
risk marker with high predictive value for chro-
mosomal abnormalities, being higher when 
associated with other abnormal sonograph-
ic findings. Ultrasonographic identification 
of RCH in first trimester prenatal screening 
should be an indication to recommend diag-
nostic testing for chromosomal abnormalities.
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