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Retrospective Evaluation of the Effect of NT Thickness and
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Abstract

Objectives: This study was planned to observe the effect of septation and nuchal translucency (NT) on the outcomep

of karyotype analysis in cystic hygroma (CH) patients.

Methods: Between 2010 and 2014, 84 patients who were suspected to have elevated NT thickness (>3 mm) W/ere
r

included in this study and were retrospectively investigated. Patients were evaluated in two different

ies that

were divided into four groups: 1) those with NT thickness between 3 and 5 mm (n=47), thosa@ thickness >5

mm (n=37),

significant in terms of karyotype anomaly (p=0.021).
Conclusion: As a conclusion, we observed that the NT
increasing the aneuploidy risk, whereas the prese gi‘
nificantly. Further studies are required to explai @
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Fetal nuchal cystic hygrow&ﬁ) is a very rare disease.
Theincidence ofCH |y8$t een 1/1000 and 1/6000, and
it is a rare malfor hat occurs in the vascular and lym-
phatic systems.!" was first defined by Redenbacher in
1828.12 In CH, the etiology is not clearly understood, but
it is known to be not neoplastic.®! CH is frequently seen in

the nape region." However, 5% cases with CH may occur
in the axillary, mediastinum, abdomen, and retroperitone-
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3) those with septation (n=43), and 4) those without septation (n=41).
Results: The rate of aneuploidy was found to be 36.1% in CH patients with NT thickness
this rate was found to be 56% in CH patients with NT thickness >5 mm. In the
groups, NT thickness >5 mm increased the aneuploidy risk, but it was not statj &/
ploidy rate was found to be 79% in CH patients with septation, whereas

On statistical comparison of CH groups with and without septation, @é

%\ 3and 5 mm, whereas
aI comparison of these two
significant (p=0.232). The aneu-

.7% in CH patients without septation.
bserved that CH septation was statistically

€ss of over 5 mm was not statistically significantin

ptation increased the risk of aneuploidy statistically sig-

translucency, perinatal outcomes, septal cyst
. Retrospective Evaluation of the Effect of NT Thickness and Septation on Karyotype

al mesenteric regions.® CH usually begins to develop after
the sixth week of gestation. It is likely to be diagnosed in
the routine ultrasound (USG) examination during the first
trimester of pregnancy.” However, the ultrasonographic
diagnosis of CH is usually made at the end of the first tri-
mester and at the beginning of the second trimester."”:®

It is known that fetal outcomes are poor in the presence
of CH.”! However, when the long-term prognosis of live-
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born babies is examined, the findings are not very positive.
19 When fetuses with CH and those with purely increased
nuchal thickness are compared, the outcome is poorer
because of high aneuploidy risk in CH patients.®® Whether
or not there is a structural anomaly in CH fetuses, the out-
comes are poorer in the presence of chromosomal anoma-
lies.'"! Studies in CH patients have found karyotype anom-
alies to be approximately 50%-55%.% 3 Turner syndrome
and Down syndrome have been found to be the most com-
mon karyotype abnormalities in different case series in CH
cases.'* " |n this large-scale case study, aneuploidy was
detected in 54% of 729 cases and major congenital anoma-
ly was observed in 28% of patients with normal karyotypes.''!

In literature, two important parameters, CH septation and
nuchal translucency, are mentioned and if they affect the
rate of karyotype anomalies and fetal outcomes in CH pa-
tients. The first one is whether or not CH is septation and
the second one is nuchal thickness.*

In this study; we retrospectively analyzed our patients who
were referred to our clinic with CH at the first or second
trimester of pregnancy and whose CH was detected and
karyotype analysis was performed. We evaluated these fe-
tuses separately in terms of NT and septation. We aimed to

observe the effect of these two factors on the rate of k%@

type anomaly.

>
o
Methods e(\

Between 2010 and 2014, 84 patie &% were referred to
our clinic with either increas@%chal translucency (NT)
thickness (>3 mm) orél—?}@picion were included in this
study. Permission ained from the ethics committee
for the stud nts were evaluated in two different cat-
egories that\were divided into four groups: 1) those with
NT thickness between 3 and 5 mm (n=47), 2) those with
NT thickness >5 mm (n=37), 3) those with cystic septation
(n=43), and 4) those without septation (n=41). Ultrasono-
graphic evaluation was performed using abdominal and
vaginal probes with ALOKA 4000 Prosound 5 MHz (Aloka
4000 Prosound, Aloka Co. Ltd., Tokyo, Japan).

Maternal age and gestational weeks were recorded as the

demographic data of the patients. For karyotype analysis of
patients, amniocentesis for 52 patients, CVS for 26 patients,
cordocentesis for four patients, and fetal tissue sampling
for two patients were performed.

Pregnancy termination was performed in 53 of 84 patients
included in the study. Intrauterine fetal loss was observed
in 19 of the remaining patients. During the follow-up, two
patients were lost during the postpartum period. The other
10 patients were included in the study did not achieve the
results postpartum.

Patients with NT thickness between 3 and 5 mm and those
with NT thickness >5 mm were statistically compared in
terms of karyotype anomalies. Besides, patients with CH
septation and those without septati e statistically
compared in terms of karyotype ano s.In addition, the
rates of karyotype anomalies calculated in patients

with cystic septations a&d'gﬁ\ients with NT thickness >5

Statistical &g@sm
Collect, @ were analyzed using Statistical Package for

So&é&lences version 18.0 (SPSS Inc., Chicago, IL, USA).
inuous variables were expressed as mean + standard
deviation (range: minimum-maximum), whereas categor-
ical variables were expressed as numbers or percentages,
where appropriate. Paired samples t-test, Chi-square test,
and Mann-Whitney U-test were used for the comparisons.
Two-tailed P-values <0.05 were accepted to be statistically
significant.

Results

The average gestational week of the participating patients
was determined to be 16, and the average maternal age was
determined to be 27 years. A total of 84 patients underwent
karyotype analysis with CH diagnosis. NT thickness was as-
sessed to be >3 mm in all patients who underwent karyo-
type analysis. Aneuploidy was detected in 38 (45.2%) of the
patients included in the study. Of these patients, 18 (47.3%)
were detected with Trisomy 21, 14 (36.8%) with Turner syn-
drome, five (13.1%) with Trisomy 18, and one with Trisomy
22 (Table1).

Table 1. Classification of patients by NT thickness and septate as well as karyotype analysis values

NT thickness = 3-5 mm NT thickness >5 mm P Non-septated Septated P
(n=47) (n=37) (n=41) (n=43)
Aneuploidy 17 (36.1%) 21 (56%) p=0.232 4(9.7%) 34 (79%) p=0.021
Trisomy 21 11 (64.7%) 7 (33.3%) 1 (25%) 17 (50%)
Turner 4 (23.5%) 10 (47.6%) 2 (50%) 12 (35%)
Trisomy 18 2 (11.8%) 3(14.3%) 0 5(14.7%)
Other 0 1 (4.8%) 1 (25%) 0

NT: Nuchal translucenc.



10 Erkayiran et al., NT thickness and CH septation / doi: 10.14744/ejmo0.2017.83803

According to NT thickness, patients were examined in two  probability of poor prognosis is reduced.™

groups: Those with NT thickness between 3and 5mmand | the studies performed, intrauterine karyotype analysis is

those with NT thickness >5 mm. The aneuploidy rate was  recommended in the presence of subcutaneous edema in
found to be 36.1% (17/47) in CH patients with NT thickness  ysG such as nuchal edema, CH, or non-immune hydrops.*

between 3 and 5 mm, whereas this rate was 56% (21/37)in 12 Because of the CH patients at risk for bad obstetric his-
CH patients with NT thickness >5 mm. In the statistical com- tory invasive prenatal diagnostic tests for use in these pa-

parison of these two groups, it was detected that NT thick-  tients is recommended. There are studies advocating that
ness >5 mm increased the risk of aneuploidy, but it was not karyotype analysis should be performed with methods
statistically significant (p=0.232). Trisomy 21 (64.7%) was  such as amniocentesis and CVS in cases where CH is detect-
the most frequently detected karyotype anomaly in CH  ed .17 |n our study, we performed invasive diagnostic tests
patients with NT thickness between 3 and 5 mm, whereas  sych as amniocentesis in 52 patients, CVS in 26 patients,

Turner syndrome (47.6%) was the most common karyotype  cordocentesis in four patients and fetal tissue sampling in
anomaly in patients with NT thickness >5 mm (Table1). two patients.

CH patients were divided into two groups according to  |n studies showing an increase in aneuploidy with an in-
presence or absence of septation. The aneuploidy rate was  crease in NT thickness, aneuploidy risk was found to be 48%
found to be 79% (34/43) in the CH patients with septation  jnthose with NT thickness between 3 and 5 mm and 60% in
and 9.7% (4/41) in the CH patients without septation.Inthe  the fetuses with NT thickness >5 mm.[22" In another study
statistical comparison of the CH groups with and without  conducted in this regard, it was determined that every 1-mm
septation,it was observed that the presence of CH sep- increase in NT thickness increased the abnormal karyotype
tation was statistically significant in terms of karyotype  ratio by 44% and the major congenital anomaly ratg by 26%.
anomalies (p =0.021). Trisomy 21 (50%) was the most com- 051 |n our study, the aneuploidy risk was 36.1 .Yé)atlents
mon karyotype anomaly detected in the CH group with  with NT thickness between 3 and 5 mm, a ﬁeaneuplmdy
septation, whereas Turner syndrome (50%) was the most  risk was 56% in patients with NT thi s >5 mm. Statisti-
frequently detected karyotype anomaly in the CH group  cally comparing these two gro Qb}e found that NT thick-
without septation (Table1). ness >5 mm increased the §&I0r karyotype anomaly, but it
was not statistical Qant (p =0.232). It was evaluated
that Trisomy 21 é& was the most common karyotype
Fetal CH is a congenital malformation of the lymphatic ~anomaly in CN{patients with NT thickness 3-5 mm, whereas
system, which occurs due to obstruction between the lym- Turner%b&ome (47.6%) was the most common karyotype
phatic and venous system.’ '8 Fetal CH usually located in o@a in patients with NT thickness >5 mm.

the neck area and is characterized by single or multipl cases are most often associated with Turner’s Syndrome
cysts surrounding the neck."” The differential diagnoﬁﬁ characteristically.?" In some studies, the incidence of Triso-
CH cases include nuchal edema, menmgocele e alo-  my was evaluated to be higher than the incidence of Turner
cele, cervical teratoma, hemangioma and p% cyst 1618 syndrome.”?? In a study conducted in this regard and be-

u

Factors that worsen the prognosis i de aneuploi- longing to patients with a CH diagnosis, 55% of the 40 pa-
dy, presence of maIformatlon s Q&statlonal week, and  tients had karyotype anomalies; 40% of these patients had

septation.® In CH patlent the karyotype is normal, ~ Turner syndrome and 14% had Trisomy 21.% In our studly,
it causes poor prognqsi % of patients.[1s:19 38 patients had abnormal karyotypes; 18 (47.3%) were de-

In studies perfornﬁmlth CH cases, additional anomalies tected to haveTrisc?my21, 14(36.8%) hadTu'rnersyndrome,
such as single umbilical artery, Dandy Walker syndrome, five (13.1%) had Trisomy 18, and one had Trisomy 22.

renal cyst, cranium defect, midline defects, and microme-  In CH patients, fetal outcomes and parameters affecting
lia accompany CH. However, VSD, hydrops, cardiomegaly, ~ fetal karyotype are the most curious topics. In studies con-
echogenic bowel omphalocele, lower leg, choroid plexus —ducted on this subject, CH septation, NT thickness, and
cysts, ventriculomegaly, abnormalities such as holoprosen- ~ Presence of accompanying anomalies are the most dis-
cephaly, and neural tube defects may be accompanied by a cussed parameters.?*?’!

CH.2% The respiratory, skeletal and urinary system anoma-  The fact that CHs are with or without septation depends
lies are largely accompanied by CH.B! In our study, no addi-  on the degree of obstruction in the lymphatic system. Sep-
tional congenital anomalies were seen in patients with CH.  tal CH cases are caused by complete obstruction, whereas
Studies have shown that if isolated CH has no accompany-  septate CH cases are caused by obstruction of lymphatic
ing USG anomaly and a normal karyotype is detected, the  drainage and transient accumulation of lymphatic fluid.=?

Discussion
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In a study conducted, 125 patients with CH were evaluated
and found that 98% of patients with nonseptate CH were
regressed and only 44% of patients with septate CH were
regressed.” In CH cases with septation and additional
anomalies, spontaneous regressions were observed to be
relatively low in previous studies.”?®?” In another study that
supported poor perinatal outcomes of CH with septation,
the rate of karyotype anomaly in these patients was over
40%, and it was emphasized that in patients without karyo-
type anomaly, 36% were determined with an accompany-
ing structural anomaly."The rate of normal karyotype was
52% in CH patients with septation and 61% in CH patients
without septation. In other previous studies, the rate of
aneuploidy in CH patients with septation was found to be
higher than in CH patients without septation. 1519281 |
our study, similar to previous studies, the aneuploidy rate
of CH cases with septation was found as 79%, whereas the
rate of aneuploidy in CH cases without septation was eval-
uated as 9.7%. In statistical comparisons of CH groups with
and without septation, we found that the CH septation
was statistically significant in terms of karyotype anomaly.
Trisomy 21 was the most common karyotype anomaly de-
tected in the CH group with septation, whereas Turner syn-
drome (50%) was the most frequently detected karyotype
anomaly in the CH group without septation.

CH cases without septation, unlike CH cases with septation,
are significantly associated with normal karyotype and nog;
mal fetal echocardiography. There are studies rep

that there may be a decline of up to 44% in CH L%ith-
out septation." Another important poi te& here is
that cases with increased NT thlckne rly gestational
weeks are interpreted as havm hen patients with
CH are compared with patl h isolated NT thickness,
the risk of aneupI0|dy mﬂq atlents was five times higher,
the risk of cardiac as 12 times higher and the risk
of perinatal deatfWVas six times higher.®! In another study
on this subject comparing the pregnancy outcomes of pa-
tients with isolated increased NT and patients diagnosed
with CH, the pregnancy outcomes of CH patients were de-
termined to be poorer.”®! Another previous study reported
that there was a potential error rate of approximately 70%
in cases with CH diagnosis in the prenatal period. There-
fore, it is necessary to be very careful and attentive when
diagnosing CH.™

In pregnancies in which CH is diagnosed, 89% of the fam-
ilies decide on the termination of their pregnancy.There-
fore, true spontaneous abortion and live-birth rates are un-
known in these patients. However, spontaneous abortion
and intrauterine mortality rates are found to be 17% and
39% in two different studies."" "> In another study, they re-
ported a live-birth rate of 24% in patients with CH.™

As a result, with the introduction of a fetal CH diagnosis, it
is important to note that karyotype anomalies are detect-
ed at high rates in these patients and karyotype analysis
of this disease should be recommended. In particular, the
presence of additional anomalies in septated CH cases sug-
gests a high likelihood of karyotype abnormalities. The fact
that NT thickness >5 mm does not increase the likelihood
of karyotype anomalies is due to the less number of pa-
tients in this study. Further studies are required with more
patients. We think that taking this situation into consider-
ation during diagnosis will be effective when deciding on
the consultation to be given to the family and termination
of the pregnancy.

Disclosures
Ethics Committee Approval: Permission was obtained from the
ethics committee for the study. X{\Q
Peer-review: Externally peer-reviewed. (‘D
Conflict of Interest: No conflict of int

thors. °

Authorship contributions; ept - B.K; Design - S.S., A.O,
Supervision - B.K;; M — A.O.,,U.E,; Data collection &/or pro-
cessing -S.S,; AnaI /or interpretation - B.K., U.E,; Literature
search -S.S., &Qertmg U.E.; Critical review - B.K,, U.E.

6&@%&5

declared by the au-

(,di Fisher R, Partington A, Dykes E. Cystic hygroma: comparison

between prenatal and postnatal diagnosis. J Pediatr Surg
1996;31:473-6. [CrossRef]

2. Masood SN, Masood MF. Case report of fetal axillo-thoraco-ab-
dominal cystic hygroma. Arch Gynecol Obstet 2010;281:111-5.

3. Zhang X, GuY, LuL, SunY,WangY,Wang A, et al. Clinicopatho-
logic features of fetal nuchal cystic hygroma: report of 40 cas-
es. Zhonghua Bing Li Xue Za Zhi 2014;43:173-6.

4. Ganapathy R, Guven M, Sethna F, Vivekananda U, Thilagana-
than B. Natural history and outcome of prenatally diagnosed
cystic hygroma. Prenat Diagn 2004;24:965-8. [CrossRef]

5. Temizkan O, Abike F, Ayvaci H, Demirag E, Gorlicl Y, Isik E. Fe-
tal axillary cystic hygroma: a case report and review. Rare Tu-
mors 2011;3:e39. [CrossRef]

6. ChervenakFA, Isaacson G, Blakemore KJ, Breg WR, Hobbins JC,
Berkowitz RL, et al. Fetal cystic hygroma. Cause and natural
history. N Engl J Med 1983;309:822-5. [CrossRef]

7. Rosati P, Guariglia L. Prognostic value of ultrasound findings of
fetal cystic hygroma detected in early pregnancy by transvag-
inal sonography. Ultrasound Obstet Gynecol 2000;16:245-50.

8. Malone FD, Ball RH, Nyberg DA, Comstock CH, Saade GR, Ber-
kowitz RL, et al; FASTER Trial Research Consortium. First-tri-
mester septated cystic hygroma: prevalence, natural history,
and pediatric outcome. Obstet Gynecol 2005;106:288-94.

9. Tanriverdi HA, Hendrik HJ, Ertan AK, Axt R, Schmidt W. Hy-


https://doi.org/10.1016/S0022-3468(96)90477-7
https://doi.org/10.1007/s00404-009-1068-2
https://doi.org/10.1002/pd.991
https://doi.org/10.4081/rt.2011.e39
https://doi.org/10.1056/NEJM198310063091403
https://doi.org/10.1046/j.1469-0705.2000.00223.x
https://doi.org/10.1097/01.AOG.0000173318.54978.1f

12

Erkayiran et al., NT thickness and CH septation / doi: 10.14744/ejmo0.2017.83803

10.

11.

12.

13.

14.

15.

16.

17.

18.

groma colli cysticum: prenatal diagnosis and prognosis. Am J
Perinatol 2001;18:415-20. [CrossRef]

Noia G, Pellegrino M, Masini L, Visconti D, Manzoni C, Chiara-
dia G, et al. Fetal cystic hygroma: the importance of natural
history. Eur J Obstet Gynecol Reprod Biol 2013;170:407-13.
Graesslin O, Derniaux E, Alanio E, Gaillard D, Vitry F, Quéreux
C, et al. Characteristics and outcome of fetal cystic hygroma
diagnosed in the first trimester. Acta Obstet Gynecol Scand
2007;86:1442-6. [CrossRef]

Beke A, Jod JG, Csaba A, Lazar L, Ban Z, Papp C, et al. Incidence
of chromosomal abnormalities in the presence of fetal subcu-
taneous oedema, such as nuchal oedema, cystic hygroma and
non-immune hydrops. Fetal Diagn Ther 2009;25:83-92.
Lajeunesse C, Stadler A, Trombert B, Varlet MN, Patural H,
Prieur F, et al. First-trimester cystic hygroma: prenatal diag-
nosis and fetal outcome. J Gynecol Obstet Biol Reprod (Paris)
2014;43:455-62. [CrossRef]

Sanhal CY, Mendilcioglu I, Ozekinci M, Yakut S, Merdun
sek M, et al. Prenatal management, pregnancy an%
outcomes in fetuses with septated cystlc hygr

Biol Res 2014;47:799-803. [CrossRef]

Scholl J, Durfee SM, Russell MA J, Iyer C, Alammari
R, et al. First-trimester cys ﬁoma relationship of nu-
chal translucency thic nd outcomes. Obstet Gynecol
2012;120:551-9. jCposOF

Podobnik r Z, Podobnik-Sarkanji S, Buli¢ M. First
trimester diagnosis of cystic hygromata using transvagi-
nal ultrasound and cytogenetic evaluation. J Perinat Med
1995;23:283-91. [CrossRef]

Chen CP, Liu FF, Jan SW, Lee CC, Town DD, Lan CC. Cytoge-
netic evaluation of cystic hygroma associated with hydrops
fetalis, oligohydramnios or intrauterine fetal death: the roles
of amniocentesis, postmortem chorionic villus sampling and
cystic hygroma paracentesis. Acta Obstet Gynecol Scand
1996;75:454-8. [CrossRef]

Tanriverdi HA, Hendrik HJ, Ertan K, Schmidt W. Meckel Gruber
syndrome: a first trimester diagnosis of a recurrent case. Eur J

atric
raz J Med

19.

20.

21.

22.

Ultrasound 2002;15:69-72. [CrossRef]
Tanriverdi HA, Ertan AK, Hendrik HJ, Remberger K, Schmidt W.
Outcome of cystic hygroma in fetuses with normal karyotypes
depends on associated findings. Eur J Obstet Gynecol Reprod
Biol 2005;118:40-6. [CrossRef]
Tsai HF, Cheng YC, Ko HC, Kang L, Tsai PY, Yu CH, et al. Prenatal
diagnosis of fetal congenital cystic adeno malforma—
tion of the lung using three-dimensi | rasound com-
parison between the 20th and 21 Wﬁmes Taiwan J Obstet
Gynecol 2013;52:90-6. [
Kang L, Chang CH, Y, &Cheng YC, Chang FM. Prenatal
depiction of cystwnoma using three-dimensional ultra-
sound. Ultra ; d Biol 2002;28:719-23. [CrossRef]
Johnso&ﬂ’, Johnson A, Holzgreve W, Isada NB, Wapner RJ,
ell MC, et al. First-trimester simple hygroma: cause and

6§tcome. Am J Obstet Gynecol 1993;168:156-61. [CrossRef]

%%S} 3.

25.

26.

27.

28.

Ducarme G, Graesslin O, Alanio E, Bige V, Gaillard D, Gabriel R.
Increased nuchal translucency and cystic hygroma in the first
trimester: prenatal diagnosis and neonatal outcome. Gynecol
Obstet Fertil 2005;33:750—4. [CrossRef]

Brumfield CG, Wenstrom KD, Davis RO, Owen J, Cosper P.
Second-trimester cystic hygroma: prognosis of septated and
nonseptated lesions. Obstet Gynecol 1996;88:979-82. [CrossRef]
Bronshtein M, Bar-Hava |, Blumenfeld I, Bejar J, Toder V, Blu-
menfeld Z. The difference between septated and nonseptat-
ed nuchal cystic hygroma in the early second trimester. Ob-
stet Gynecol 1993;81:683-7.

Baxi L, Brown S, Desai K, Thaker H. Recurrent cystic hygroma
with hydrops. Fetal Diagn Ther 2009;25:127-9. [CrossRef]
Algahtani A, Nguyen LT, Flageole H, Shaw K, Laberge JM. 25
years' experience with lymphangiomas in children. J Pediatr
Surg 1999;34:1164-8. [CrossRef]

Descamps P, Jourdain O, Paillet C, Toutain A, Guichet A,
Pourcelot D, et al. Etiology, prognosis and management of nu-
chal cystic hygroma: 25 new cases and literature review. Eur J
Obstet Gynecol Reprod Biol 1997;71:3-10. [CrossRef]


https://doi.org/10.1055/s-2001-18786
https://doi.org/10.1016/j.ejogrb.2013.07.043
https://doi.org/10.1080/00016340701644843
https://doi.org/10.1159/000201946
https://doi.org/10.1016/j.jgyn.2013.04.005
https://doi.org/10.1590/1414-431X20143895
https://doi.org/10.1097/AOG.0b013e318264f829
https://doi.org/10.1515/jpme.1995.23.4.283
https://doi.org/10.3109/00016349609033353
https://doi.org/10.1016/S0929-8266(02)00009-5
https://doi.org/10.1016/j.ejogrb.2004.04.005
https://doi.org/10.1016/j.tjog.2013.04.007
https://doi.org/10.1016/S0301-5629(02)00519-7
https://doi.org/10.1016/S0002-9378(12)90906-0
https://doi.org/10.1016/j.gyobfe.2005.07.031
https://doi.org/10.1016/S0029-7844(96)00358-4
https://doi.org/10.1159/000207553
https://doi.org/10.1016/S0022-3468(99)90590-0
https://doi.org/10.1016/S0301-2115(96)02590-0



