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Abstract 
Cystic hygroma is a benign congenital malformation of the lymphatic system. The rate of incidence is 1-4/1000 and it can be inherited as an autosomal 
recessive. There is a 35-50 % chance of chromosomal abnormalities with cystic hygroma. Also euploid fetuses have 50 % structural malformation risk. The 
most common malformations are cardiac malformations. There’s a 15 % chance of live births for affected fetuses. If there are neither chromosomal 
abnormalities nor structural malformations, a 95 % normal short-term pediatric outcome can be estimated. However, the overall prognosis in fetuses with cystic 
hygroma is poor, and a healthy survival rate is less than 5 %. There are prenatal, natal and postnatal treatment methods.  
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Introduction 

Abnormal accumulation of fluid behind the fetal neck can 
be classified as nuchal cystic hygroma or nuchal edema. In 
the case of cystic hygromas, prenatal diagnosis by 
sonography is based on the demonstration of a bilateral, 
septated, cystic structure, located in the occipitocervical 
region 1,2. Cystic hygroma refers to the finding of 
marked and thickening skin extending along the entirety of 
the fetus. This finding is to be differentiated from increased 
nuchal edema in which skin thickening is noted at the 
posterior of the fetal neck only. These are currently 
considered a form of vascular malformation of the 
lymphatic system characterized by localized or diffused 
malformations of lymphatic channels that can be 
characterized as microcystic, macrocystic, or both 3. 

Determined in the second trimester screening, the finding 
of cystic hygroma will likely become more common. 
Approximately 35-50% of cases have an abnormal 
karyotype 4. Amongst euploid pregnancies there is 
almost a 50% chance of cardiac malformation or other 
structural abnormalities. Additionally, 25 % of pregnancies 
with cystic hygroma result in spontaneous intrauterine fetal 
demise. There’s a 5% or less chance of a healthy neonate at 
full term with a fetus affected by cystic hygroma 5. 

 

 

 

Incidence 
Recent studies evaluated more than 38.000 unselected 
pregnancies from throughout the United States with first 
trimester sonography. The prevalence of cystic hygroma 
was 1 in 285 in first trimester pregnancies 5. Fisher et al.  
confirmed 52 cystic hygromas, about 52.000 cases, which 
included terminations, intrauterine fetal deaths, still births 
and postnatal deaths 6.  

Sonographic findings 
Cystic hygroma typically develops late in the first trimester 
and is characterized by markedly enlarged nuchal 
translucency measurement that extends along the entire 
length of the fetal back, and in which septations are clearly 
visible in transverse section through the fetal neck Figure 
1. An axial view of the fetal neck is required in order to 
make diagnosis Figure 2. In axial, view the fluid-filled 
cavities are commonly partitioned by a thick fibrous band 
corresponding to the nuchal ligament 7,8.  

Differential diagnosis and prognostic indicators 
The main differential diagnosis of cystic hygroma includes 
enlarged nuchal translucency, occipital cephalosel, and 
cervical teratoma. Occipital cephalosel is a calvarial bone 
defect. Cervical teratoma frequently appears in the anterior 
neck and the fetal neck is often hyperextended. 
Calcifications are the diagnostic for teratoma. Additionally, 
a fetal MRI may be helpful for diagnosis 9. In enlarged 
nuchal translucency, if the nuchal thickening does not 
extend along the entire length of the fetal back, and if 
transverse septations are not visible, then the term nuchal 
translucency should be used. If an enlarged nuchal 
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translucency identified, second trimester screen test should 
be apply 10. On the other hand if nuchal translucency 
measurement of 3mm or greater, it is reasonable to 
immediately offer the patient chorionic villus sampling 
(CVS), 11. 

Several studies show that there is a prognostic significance 
between septated and non-septated cystic hygroma. Some 
studies suggest that the presence of septations increase the 
risk of aneuploidy 12. 

 
Figure 1. 12 +6 weeks fetus with cystic hygroma  view. 

 

Figure 2: 15 weeks fetus with cystic hygroma demonstrating axial view. 

The overall prognosis in fetuses with cystic hygroma is 
poor, and the health survival rate is less than 5% 2. In an 
evaluation of 132 fetuses with cystic hygroma 50% of 
fetuses were found to have aneuploidy. Of these 
aneuploidies, 40% were trisomy 21, 30% Turner 
syndrome, 20% trisomy 18, and 10% trisomy 13 or 
tiploidy.  50% fetuses are found to be euploid 5. Recently 
another study found that of the 40% with aneuploidy, 50% 
were Turner syndrome, 32% trisomy 21, 10% trisomy 18, 
%3.6 trisomy 13, and 36% of fetuses detected euploid 13. 
On the other hand one-third of fetuses with cystic hygroma 
have structural malformations.  The most common cardiac 
malformations include hypo plastic left heart, tetralogy of 
Fallot and a ventricular septal defect. Also the most 
common skeletal abnormalities include Robert’s syndrome 

and Cornelia de Lange syndrome 5. The other 
abnormalities are diaphragmatic hernia, and central 
nervous system anomalies. There are some non-
chromosomal syndromes associated with cystic hygroma. 
Amongst these syndromes, Noonan and multiple ptergium 
14. 

Management of pregnancy 
The detection of cystic hygroma in the first trimester 
patients should be counseled of a one in two risk of 
aneuploidy. They should be offered the definitive 
diagnostic testing by means of CVS. There is no need to 
wait until the second trimester screening test. If the CVS 
results confirm normal karyotype, patients should be 
counseled of one in two risk of structural malformations. A 
detailed sonography evaluation of fetal anatomy should be 
provided at 16-20 weeks gestation.  

If detailed sonography confirms a normal fetus there is 
95% normal short term pediatric outcome 15. 

There is no specific intervention method for cystic 
hygroma.  However large cystic hygroma in fetuses 
reaching term of gestation can complicate obstetric 
management. Because of the risks of airway obstruction, 
ex utero intrapartum treatment should be considered 
(EXIT), 16,17. Pregnancies with cystic hygroma should 
be followed closely because cervical mass can obstruct 
pharynx and larynx and lead to polyhydramnios.  
Amnioreduction may be required to treat preterm labor. 
There are reports of successful vaginal delivery after 
intrauterine cyst decompression 8. 

Fetal intervention 
In the first trimester there is no specific fetal intervention 
for cystic hygroma. However in the second and third 
trimester large cystic hygromas or lymphangiomas may 
compress and displace the larynx, trachea and esophagus 
causing serious respiratory and feeding problems in 
neonates. Chen et al. reported multiple cyst aspirations on 
two fetuses 18. Each fetus’ karyotype analysis and 
detailed sonography was normal. They aimed to prevent 
polyhydramnios and progression to hydrops but they didn’t 
find an effect on the outcome.  

Ogita et al. found OK -432 (picibanil) a new and promising 
form of sclerotherapy. An intracystic injection of OK-432 
produces a local inflammatory reaction, which leads to 
resolution of the lesion 19.  

Candidates for OK-432 included cases with normal 
chromosomes and no associated malformations with 
lymphatic vascular disorders and/or hydrops 19. In 2006 
Ogita et al. used a rabbit experiment to determine a safe 
dosage of OK-432 20. 

In 2009 Mikovic et al. used that agent prenatally 
intrauterine intralesional on two cases of large multicystic 
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lymphangiomas. They noticed a progressive decrease in 
tumor volume. They didn’t experience any complications 
and there were no respiratory or feeding problems in 
neonates. Both children were normal at the age of 2 years 
and 6 months 21. 

The EXIT procedure is done in cases where difficulty is 
anticipated in neonatal airway establishment at delivery 
and it involves placement of an endotracheal tube before 
the fetus is separated from placental support 16. This 
allows for management of the obstructed fetal airway via 
direct laryngoscopy, bronchoscopy, tracheostomy, or 
surgical intervention. 

Postnatal therapy  
Complete excision remains the treatment of choice for 
cystic hygroma. Complete resection is possible in only 
75% of patients 22. Partial resection leads to 50% 
recurrence. Cyst aspiration method is except a large cyst as 
a means emergency decompression. However, the cysts 
rapidly re-accumulate. 

Recently sclerosing agents have also been used to threaten 
cystic hygroma (Bleomycin, OK-432), 23-25.  

Prognosis 
In a study of 132 fetuses with first trimester cystic 
hygroma, once fetal aneuploidy and structural 
malformations are excluded, 23 cases followed 12 to 50 
months. Only 1 of 23 cases had pediatric abnormality, 
which is spastic diplegia 5. 

In late pregnancy, before the 30 weeks of gestation 
associated with hydrops fetal mortality rate is 
approximately 100%. On the other hand, there is high risk 
for lethal chromosomal abnormalities as trisomy 18 and 13 
15. 

Graesslin et al. found that the 18 live-born infants who had 
cystic hygroma with normal chromosomes were followed 
up for 17-98 months. Sixteen infants developed normally, 
while 1 developed Noonan's syndrome and 1 had a urinary 
tract abnormality 26. 

Discussion 

As a result of second trimester screening, cystic hygroma 
will likely become more common. Incidence is 1-4/1000. 
About 35-50% of cases have an abnormal karyotype. Most 
common aneuploidies are Turner syndrome, Trisomy 21-
18 and 13. The pattern of inheritance for these syndromes 
varies depends upon the specific syndrome. There are 
reports of familial cystic hygroma. Isolated cystic hygroma 
can be inherited as an autosomal recessive disorder for 
which parents are “silent” carriers 27-28. Euploid 
pregnancies have 50 % chance of structural abnormality. If 
karyotype is normal with no abnormalities found, medical 

treatment pre or post natal can be applied. Then 5 % cases 
will result with a healthy baby.    

Conflict of interest: No conflict of interest was declared 
by the authors.  

Financial Disclosure: The authors declared that this study 
has received no financial support.  

References 

1. Chervenak FA, Isaacson G, Blakemore KJ, Breg RW, Hobbins JC, 
Berkowitz RL, Tortora M, Mayden K, Mahoney MJ. Fetal cystic 
hygroma: cause and natural history. N Engl J Med. 
1983;309(14):822–5.  

2. Azar G, Snijders RJM, Gosden CM, Nicolaides KH. Fetal nuchal 
cystic hygroma: associated malformations and chromosomal defects. 
Fetal Diagn Ther. 1991;6(1-2):46–57.  

3. Christion-Lagay ER, Fishman SJ. Vascular anomalies. Surg Clin 
North Am. 2006;86(2):393-425. 

4. Kharrat R, Yamamoto M, Roume J, Couderc S, Vialard F, Hillion Y, 
Ville Y. Karyotype and outcome of fetuses diagnosed with cystic 
hygroma in the first trimester in realation to nuchal translucency 
thickness. Prenat Diagn. 2006;26(4):369-72. 

5. Malone FD, Ball RH, Nyberg DA, Comstock CH, Saade GR, 
Berkowitz RL, Gross SJ, Dugoff L, Craigo SD, Timor-Tritsch 
IE, Carr SR, Wolfe HM, Dukes K, Canick JA, Bianchi DW, D'Alton 
ME; FASTER Trial Research Consortium. First-trimester septated 
cystic hygroma: prevalence, natural history, and pediatric outcome. 
Obstet Gynecol. 2005;106(2):288–94.  

6. Fisher R, Partington A, Dykes E. Cystic hygroma: comparison 
betwen prenatal and postnatal diagnosis. J Pediatr Surg. 
1996;31(4):473-6. 

7. Vile Y. Nuchal translucency in the first trimester of pregnancy: ten 
years on and still pain in the neck? Ultrasound Obstet Gynecol. 
2001;18(1):5-8. 

8. Palladini D, Volpe P. Ultrasound of fetal congenital anomalies. 1st 
edition. Informa, London, 2007. 

9. Hubbard A, Crombleholme TM, Adzick NS. Prenatal MRI evaluation 
of giant neck masses in preparation fort he fetal EXIT procedure. Am 
J Perinatol. 1998;15(4):253-7. 

10. Malone FD, Canick JA, Ball RH, Nyberg DA, Comstock CH, 
Bukowski R, Berkowitz RL, Gross SJ, Dugoff L, Craigo SD, Timor-
Tritsch IE, Carr SR, Wolfe HM, Dukes K, Bianchi DW, Rudnicka 
AR, Hackshaw AK, Lambert-Messerlian G, Wald NJ, D'Alton 
ME; First- and Second-Trimester Evaluation of Risk (FASTER) 
Research Consortium. A Comparison of first trimester screening, 
second trimester screening, and the combination of both for 
evaluation of risk for Down syndrome. N Eng J Med. 
2005;353(19):2001–11.  

11. Comstock CH, Malone FD, Ball RH, Nyberg DA, Saade GR, 
Berkowitz RL,  Ferreira J, Dugoff L, Craigo SD, Timor-Tritsch 
IE, Carr SR, Wolfe HM, Bianchi DW, D'Alton ME; FASTER 
Research Consortium. Is there a nuchal translucency millimeter 
measurement above which there is no added benefit from first 
trimester serum screening? Am J Obstet Gynecol. 2006;195(3):843-7. 

12. Bronshtein M, Bar-Hava I, Blumenfeld I, Bejar J, Toder V, 
Blumenfeld Z. The difference betwen septated and non-septated 
nuchal cystic hygroma in the early second trimester. Obstet Gynecol. 
1993;81(5):683-7. 



doi: 10.5455/medscience.2016.05.8551           Med Science 2017;6(2):375-8 

 

378 

13. Sanhal CY, Mendilcioglu I, Ozekinci M, Yakut S, Merdun Z, Simsek 
M, Luleci G. Prenatal management, pregnacy and pediatric outcomes 
in fetuses with septated cystic hygroma. Braz J Med Biol Res. 
2014;47(9):799-803. 

14. Edwards MJ, Graham JM. Posterior nuchal cystic hygroma. Clin 
Perinatol. 1990;17(3):611-40. 

15. Bianchi DW, Chrombleholme TM, D’Alton ME, Malone FD. 
Fetology. 2nd edition. Mc Graw Hill, United States, 2010. 

16. Liechty K, Chrombleholme TM, Flake AW, Morgan MA, Kurth CD, 
Hubbard AM, Adzick NS. Intrapartum airway management for giant 
fetal neck masses: the EXIT procedure. Am J Ostet 
Gynecol.1997;177(4):870-4. 

17. Marwan A, Chrombleholme TM. The EXIT procedure: principles, 
pitfalls and progress. Semin Pediatr Surg. 2006;15(2):107-15. 

18. Chen CP, Jan SW, Liu FF, Huang SH. Echo guided lymphatic 
drainage by fine-needle aspiration in persistent isolated septated fetal 
nuchal cystic hygroma. Fetal Diagn Ther. 1996;11(2):150-3. 

19. Ogita K, Suita S, Taguchi T, Yamanouchi T, Masumoto K, 
Tsukimori K, Nakano H. Outcome of fetal cystic hygroma and 
experience of intrauterine treatment. Fetal Diagn Ther. 
2001;16(2):105-10. 

20. Ogita K, Taguchi T, Suita S. Experimental study concerning safety 
dosage of OK-432 for intrauterine treatment. Asisan J Surg. 
2006;29(3):202-6. 

21. Mikovic Z, Simic R, Egic A, Stosic-Opincal T, Koprivsek K, 
Stanojevic D, Bogavac M, Popovac M, Mandic V. Intrauterine 

treatment of large fetal neck lymphangioma with OK-432. Fetal 
Diagn Ther. 2009;26(2):102-6. 

22. Hancock BJ, St-Vil D, Lebs FI, Di Lorenzo M, Blanchard H. 
Complications of lymphangiomas in children. J Pediatr Surg. 
1992;27(2):220-4. 

23. Tanigawa N, Shimomatsuya T, Takahashi K, Inomata Y,Tanaka K, 
Satomura K, Hikasa Y, Hashida M, Muranishi S, Sezaki H. 
Treatment of cystic hygroma and lymphangioma with use of 
bleomycine fat emulsion. Cancer. 1987;60(4):741-9. 

24. Tanaka K, Inomata Y, Utsunomiya H, Uemoto S, Asonuma K, 
Katayama T, Ozawa K, Hashida M. Sclerosing therapy with 
bleomycin for lymphangioma in children. Pediatr Surg Int. 
1990;5(4):270-5. 

25. Ogita S, Tsuto T, Nakamura K, Deguchi E, Tokiwa K, Iwai N. OK-
432 therapy for lymphangiomas in children: why and how does it 
work? J Pediatr Surg. 1996;31(4):477-80. 

26. Graesslin O, Derniaux E, Alanio E, Gaillard D, Vitry F, Quereux C, 
Ducarme G. Characteristics and outcome of fetal cystic hygroma 
diagnosed in the first trimester. Acta Obstet Gynecol Scand 
.2007;86(12):1442-6. 

27. Tricoire J, Sarramon B, Rolland M, Lefort G. Familial cystic 
hygroma: report of 8 cases in 3 families. Genet Couns. 
1993;4(4):265-9. 

28. Teaque KE, Eggleston MK, Muffley PE, Gherman RB. Recurrent 
fetal cystic hygroma with normal chromosomes: case report and 
review of the literature. J Matern Fetal Med. 2000;9(6):366-9. 

 


