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Cystic Hygroma of the Neck
— Pathologic study of 26 autopsy cases —

Yeon-Lim Suh, M.D. and Je G. Chi, M.D.*

Department of Diagnostic Pathology, Samsung Medical Center,
College of Medicine, Sung Kyvun Kwan University, and
Department of Pathology, Seoul National University College of Medicine*, Seoul, Korea

Cystic hygroma is a congenital malformation of the lymphatic system appearing single or
multiloculated fluid-filled cavities, most often around the neck. They often progress 0 hydrops
and cause fetal death, and frequently associated with chromosomal abnormalities and other
congenital malformations. The purpose of our study is to delineate the nature of cystic hygroma
and determine the relationship between cystic hygroma and associated anomalies including fetal
hydrops. We used data from 26 cases of cervical cystic hygroma in autopsy files of SNU
Children’s Hospital. Most of cystic hygroma were found in stillborn or premature infants. The
fetal cases had been dead for a quite a long period since there was discrepancy between the
true gestational age and the developmental age estimated from the body length. Of 26 fetuses
only 2 were studied chromosomally and both of them showed 45X, Of 26 cystic hygromas 23
occurred in the posterior neck and 3 in the anterior neck. They ranged from 2.5 to 14 cm (mean:
7.9 ¢m). The cystic hygroma of the posterior neck consisted of two symmetric sacs on both
sides and in the nape and extended to the occipital region. The cystic hygromas of the anterior
neck were unilateral or bilateral, and multiloculated and extended into the adjacent cheek. Cystic
hygromas of posterior neck were always associated with hydrops, while no recognizable hydrops
was found in cystic hygromas of anterior neck. The cystic hygromas were larger in patients with
severe hydrops than in patients with less severe hydrops. Associated abnormalities, found in 88%,
included hydrops fetalis(88%), growth retardation(80%), cardiovascular anomalies(27%), hor-
seshoe kidney(23%), skeletal anomalies(12%) and hypoxic changes(31%) in visceral organs, In
summary, when a hygroma is detected during fetal life, careful sonographic examination for
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associated congenital anomalies, fetal karyotyping and consideration of artificial abortion are
indicated. (Korean J Pathol 1997; 31: 1256~ 1263)
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Fig. 1 A-C. Generalized edema of the fetuses with cystic hygroma is divided into 3 grades according to the degree.
(A) Grade 1 is defined as localized edema in the trunk, (B) grade 2 shows edema of the trunk and extremities, (C)
grade 3 shows marked generalized edema of the trunk and swelling of the extremities with puffy hands and feet.
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Table 1. Measurements and other associated malformations of 26 fetuses or neonates with cystic hygroma of the neck

BW(gm) C-R length{cm)

Case  GA(wk) Other associated malformations
I £} 2870 32(38) Diaphragmatic defect, hydrocele, intestinal malrotation
2 34 3500 28.5(34) Lung hypoplasia, calcification of renal tubules
3 25 #50 20025) Horse-shoe kidney, cleft palae
4 22 292 13.5(18) Calcification and fibrosis in placental villi
5 23 115 9.5(15) Bilateral popliteal web
6 26 1305 23(26) Tubular hypoplasia of ascending aorta, unilateral lung hypoplasia,
horse-shoe kidney, calcification of myocardium and meconium,
heterotopic thymus, foam cells in adrenal
7 20 183 12.5(17) Lung hypoplasia, calcification of myocardium and meconium
) 22 350 14.5(18) Lung hypoplasia
9 22 269 11.5(16) Horse-shoe kidney, calcification of myocardium and hair follicle
10 28 1 1060 24(27) Horse-shoe kidney, calcification of renal tubules
11 24 1080 21(24) Lung hypoplasia, tracheal sienosis, contraction of multiple joints,
scoliosis, proliferative retinopathy
12 20 210 14(28) Lung hypoplasia
13 24 630 21i25) Hypoplasia of aortic arch, interrupted aortic arch, small heart, horse-shoe
kideny, small ovary, micrognathia, heterotopic adrenal
14 19 200 15.3(19) Preauricular skin tag
15 24 195 14(18) Calcification of meconium and renal tubules
16 29 1003 20.2(29) ASD, type 11, dysplastic kidney, undescended testis,
paracsophageal lymphangiectasia
17 19 NC 11.5(16) None
18 13 NC 9.0(13) Small ovary and uterus, calcification of meconium, foam cells in adrenal
19 17 230 11.5(16) VED, tricuspid atresia, imperforate anus, gastroschisis,
flexion deformity of right thumb
20 19 313 14.9(18) Lung hypoplasia, bilobed right lung, streak gonads, intesinal malrotation
21 24 295 150200 Incomplete lobation of right lung, mobile cecum
22 17 160 13(13) COA, chorioamnionitis
23 23 530 24(18) Horse-shoe kideny, skull bone defect, meconium peritonitis
24 22 520 20.5(19) Tubular hypoplasia of aortic arch, lung hypoplasia, gonadal dysgenesis,
uterus didelphys, heterotopic thymus, single umbilical artery, calcification
of renal tubule, proliferative retinopathy
25 16 1257 16.6(17) COA, calcification of renal mbules
26 18 390 19.5(17) COA, proliferative retinopathy, micrognathia

The number in parenthesis indicates the developmental age estimated from the C-R length of fetuses or newborn.
. Karyotype was 45X in case 13 and 20, Case 1, 2, and 16 had cystic hygromas of the anterior neck and the remaining
cases had ones of the posierior neck. GA:gestational age, wk:week, BW:body weight at birth, C-R:crown-rump, NC:not
checked, ASD:atrial septal defect, VSD:ventricular septal defect, COA:coarctation of aorta.
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Fig. 2. Fetus shows characteristic external appearance with
a large nuchal hygroma and the severe generalized edema
of grade 3.
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Fig. 3. Fetus shows a monstrous, large fluctuating
swelling in the posterior and lateral part of the neck,
which ascends to the occipital region, Marked generalized
edema and abdominal swelling suggesting fluid accu-
mulation in the abdominal cavity and contracture de-
formity of the multiple joinis are found.
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Fig. 4. Bilateral hygroma of the anterior neck extends into
the cheek.

grei} 3|5 2ele HEFH9 FHE JESEE
Euksigick. wlobrd 1 Ak wel dlgHez
FEEE ARt 15Fe] 3o, 25Fe] 74, 35Hel 12
slgict. 2t el wE 3 dazete] HF 27
| Zste] 45 em, 25 6.4 cm, 35Fe] 89 cm
%2 dlobrde] Axrt 4% 5 G4 R0k
Az = Frbslsde.

Eubyl 7|8 = We|eF ol dAaTe] b4 Ml
S 1504 95 7% 2 a4+ 100%sdch St
ez AEoA 787264 27%), E&F7A 7
H(26ed]: 35%), W|igA 7] A F)1E 9264 35%),
AA 2] FHF 26 12%)0] EF 7ol
el 83 o] ddHe wi= Wiialz]e] Aakald (20/26¢):
BO%), B A7 2] sjEAd w260 31%), 414 %]
Hzhe26d): 23%), eiuie] A2 4260 15%) W
244 ohebdd Z(326el]: 12%)5°] G St
9 7 o] RLAEE dictrFel Y 1723
of)3} Eubala) ¢F-& IIF(el)es FEebo] vt
Aspglch 19%llA St AXEE dedg g
BA ezt o) 54 =2H(coarciation of aona)(3el]) 2=
el wE5AH 3edlF 1o ot Sinter-
rupted aoric arch)& Ewbsielch g 2 4k 4

AL, g g9 shie] Aldisde] 72
1eflel] 4] ZhatE|elch Htelld g5 Az)EE ik
FHAE(dhol k. Atk 718 W ol dAaHE
1ol 4] k2] ] He]db2el)), o] FF(1a), T
a2 (1ad)), e Sehsge]) W ewe] A a4
of)5e] D[AFGT Mol 27 &=vokl
ofjg} #He|h1ede] Pa=get FHA o F 9
Fuol AFV|EE 1At B3t gl 4] 8
= E ), FubE(la), e, SR
Sle]) W 1ef]2] ¥ ubF|ek3] 3 (preauricular skin tag)
Folch vl A AEL 174 v, 4
Aol A sHeelD, A0, LA,
240 M), FEA4F(1e]) 9 A4de]uklZ(go-
nadal dysgenesis)e] lalellA] #aks]g] ow, T15fll A
= AfFag 9 SudaFe] 1dY kgl =2
A5 (e, el 26, FoNErde]), 1Y
ZH1edly5e] Iatelld abEga, [ields 1609
sl dtde] =gl ele] FEkebseD,
et FRetg ] AdjdEe FE0d), T4 3
gh Z=(3e)), o] a4l FAal), o4 Sl =l

AW EurgEe] As2dhEE BT IFelAR

ks ¢l )
inl = i

Astol ul Aldels] Rifefld 2] G4 w2
gulg FgkE|glel 26o|F 23<|(88%)7F 75l
st vela dd2%)e M 34 ¥
Zopgich "R FHE HaRele] B 27|
10 em®} 7.5 em® HAY azvpr obd e}
AAE FaRelrt 32 =7le] deld muhr)el
v el BFebck AR sagels F35H
9 okdoi ubAsiem olFel wata| 3Hshe
dF =oke] Alg wi#E Eualgdck FHHS] &
agulE gSAde s shi v 7 A el e
2 rAsglow el Fudh fliZefe] 2 914l
A odE dw gy HNel SFwe] =8 g ¥z
2 o] A% Lzg weich EAR sazal 23dF
18ed|7} 58 How HAYsiyon ldes WEF
w2 s s def|oke] Ao Fybelqick
LR AwWE saZeps] gy A7) 8.2 om,
Hof] ekl AL 3 om, of#7HA] W= A
4 emZ F 2wl b fzjep FasbA] =207
HA 5 Fai=AL Adels AYE 250 F
Axe] oAl s|agul= Ale]r]t 205 o]HE F



7 6 em§l Wi 205 o]l 10 emE Al el el g o]
=5 75 Azid

FAL slagnke o2 TGS ey 4
dlell 4 Adlelg 4 HT ARE §aFZelE |
dl7b Alfebdgol gl 2ale Adobecl, A afo)a)
ahb QlFf4bE 4ol E A 22607 AbdlelE &
45 Aog Mol e JA #daull AT
elobAatat W3 faidde] 9l5-& o 5 i) o
=9 AW A7 E ddeld 2 e glde
v AT A Etel Apabgel el debela g
ollell ] Apftele] wizlelo} HEag iz 34
g oubsheiwial Puba] Aefede] UAjalr] g
HE A elebAbate] A4 alel 7] ghE o} Ak
717t A¥std & st S Al ARaE AF
o8 FHY detedade 902%7) 13504 28573
2 glal # 270e] drale] HERe] A s aRop
58 AR slasvie 94 A 27]d] whgs] i
fribe] 4 fi9les £EP AAPE Y Har
A 3edlF AdolE Rabgl 26 7z oA e
295 pubElgian =2 A9 abgRA, F=hy gl
EZRE A= == gl=sidal azae] 4
TEddER 49 o]¥4gFe] FubE ey 414
obApvkal 1ol o4l 3BT FA8 Jeolgy §2
uh | Zufolel] 2|# FH oz M 44 zhulo
A} ebaio] e}

i HaRobe] 92 diolrFe] vk &4
DAY HadE Ho] FAH A4 AL 100%
ol elel #EE Fubgh ubm M) HL go}
TEE FikbA gl dolpde) Sl o2
AMEe FES B S4%7) sk AldE 35l £
A 25Fo] 312%, 15Fo] MFE Al ups
o] gell 4] FF, A, dF 9 £3) ule] Hg RE
+ Eyhslal gyl eiolsrEe] A "Awe}l s
gEul2] F7|&= vlellele] AR en] w3 iiakr) o
wirld d2s dlelrFe A% Axst ol
th 35 Holedel Uvs A5 5% 4, 2558
4%l 4] Wik o] wbgle] Res|glent 1552
et v delrds Hiketal fewl o &l
M g e s A g Beo o
Hakz)g dgRde] fHelew elolrded oE &
2/#el opubal A4 o] Deiggles Hog
Az}t o).

A58 34 s|anvlE e gl Aol g 4
ob= dHelrZelgl«e o A18HE Svkste A
o2 4 39 ded P £ o] ¢ o

el gl « 2 a0 Al slgol 1261

G} #Besl 1M Gelg. #2wba)l ek El o] gy
ol o2 LT ol2]el] 134, 189, 218 4}
42" dup(11p)’ = polyploidy 90, XX#} thele
A7l A3kl Noonan Z%7." Roben ZHF"Zo
ch, B oadFeld HuFSEFes #HaAsqn 2y
137} 202 =5 wle] 45 Xgivl oSS |z
258} 24572 dlobR A el ol BS-4kol] 23 AL
whElRlch 10 em#t 8 em =27)9] Y g o
2obE Za glules 3579 delrEzS Euls)
A olFugekd, tlFdF whERH, ola)al, e
£4 4 E£x F4A5 BHUSEFA Daby)=
SR EE kst qlelch $9 £ Ze)ax
AN vl AEe] Bgr8E Euksia glo] g
UWSETE sk sl FalSe] o) o4
A7 Al#Es]A] ghol &g = giglc), E¥oll o}
A #aEvksl Fubg 73] 34 ol T Miyabara
T 718l B Aol A 3}z Aol
alel Y daZokela B ArHoe gl
Eu] 5 tel] Subels oot B gls-g
e, ol H i m w4 o Eelgh W Ay =
o gREHEe] A 2HA e Mivabara S
2] ool 2lab] #HHFP WHERA o|ew ok
A3t F447)A(DORV), yHg FEla) vbag) o
© 32 el e RbEuE dtau=o g A)7]8
o] whfzt A daRule] dAe DHAL 44
shgich. B dtelld] kgl Tvis|EES dlolgE
S EHht o] FukslAl ekl Fell wl#| &
Astal cieksle] glopZa opbd A FHe] =l
Anre] f1gle g L8 S 7Hs4de] glen, o}
FEFE ikl o 282 g Jd doaEn
o] fglely Az Ho] MR F slsdw 94
Algtch. o] #elsls] allai= <l A4z 0
FHo|up A eojs] x=3E o] R oJua
Al 272 ZA7tgHlE AEEo]l vl Jowvg
FT 9 o EFHE ot P HArl at=
e A slaRviz Al djele] RBa] ks
A, AR 9 eldl Ag AE e say
EbAEe] R sl gl dats + gl
HuldH ez deprt Avdelr] #Hell aabiz
Bkl S dele] delSS dhedde HES
it 9151 9 = glonv 34 sz, el
FT 9 Zlel s ¥ ES @zl glE Aoz
4=}k,

HolrFE elote] Ay w|A4rEd 714 ol o
S8l 23 LT o gy gele shAnae o)W



1262 ot ebs] ) #3412 % 1997

ubdisle] EHQ «rp ghdwld, Aoy S gl
A3 dllel 45He]ch kAl wiEE glopHolt
2, AEdvE thalassemia), 34 Fhed Sl 2l
bl Aol dlelFHeobtSe] Ed flglAN
o slglent AEYe] MdE eldFE delrEs F
sl debeltEe] whalnl e el ':%_*-"HM-
elebd A S 2l R4 AE, d29
A4 dolrFE U = gled lI‘E_F='J1‘?1
5 sl d8len AMd AFFF ARe
e daEeirt Zlase] flend HIEE AHE
ebpa] glz) bk A s 2Rl ql4l 10557
AlztxEl= A9 gl = <hjugular lymphatic sac)®} 7
Auike] A g9 2% ezl SEHQ fgder
EEa floo’ JZA=] HA4 PA8H =
Bz Hubde] weoles Fabsa gleh mgl
Chitayat5- "2 F4 sl212epE US55 2 Syl
g BASelle ETe] A A=A gor) gy
F¥7o] obd AS =k sakal 3 FolE
Wo gzxbe] R} Fubsl oAl o]g §7ol
ape} ME o EFE FHslde B e I
Aol ¥ wajehael HAE Alsaa] Fale]
= 3 2] l:l'lr._li?l- ul o4l Mo Thal) ol 5= olo
JoFare] 34 soaguls 34 #A4 nEs
%Hhﬂrr Aoz Heop glEA|e] e|fel slebiihad
e Heoens ejolrFeo] FUELE 7H5d
T AAshe gten A Fazes] HAEYH 9
bl #hEE WEs] fhe7 flelde dAe 3
sla2ul B34 Q=] F el 3ol
gtk

2 Z

Al ol gl Apdbel By AR 34 doR
vps Fghefdid 26d|2] wWe|sy LSHE L4%
HOE ol 7he #HNE odgr) 2648FE 5% 7
Aol g Aubx|lglon] 2%7l 94l A 27)<] A
i Fles =gt FASS 4 slazuet
83% 5 2Aslgn saEope] 37 25~14 om
(HF 79 em)®E F2 chld 5= ol o g 4
selon] AR 4 ool s, EPN9

- T SR das e FAE5e] ¥
a2vke 100%e4 elolrEE Futsled ot A7
el AL delrEFE Eutelal ggden G4 §
aFvke] Hy 327 dlelpge] 43 Ame| v
dlsle] F7kaleich elolFe] FRbEge ool 4

=

Eoyae A% 4gAdn § g chi
A AlEe Baelgen] sg4 WiE Ed B
slgich o4 Astz Al A 24 a2z
b eolF 9 AW elobAdE WA s
£ Eglm Alsh Wiaby)e] whg R ge) Al
o AlaE] Al g Al o dhE Eu Sbstnw
Yl efepel|] 4 saz=virt f4lse ¥
A dAbst shd b e B Wy 25
3 g w el Zfe] ampEolel ¥ Moy 4G
et

 n 2 #

1. Chervenak FA. Isaacson G, Blakemore KI, et al. Fetal
cyvstic hygroma. Cause and natural history, N Engl J
Med 1983, 309: 822-5. '

2. Singh RP, Carr DH. The anatomy and histology of X0
human embrvos and fetuses. Anat Rec 1966; 155;
369-79,

3. Greenberg F, Carpenter RI, Ledbetter DH. Cystic
hygroma and hydrops fetalis in a fetus with trisomy
13, Clin Genet 1983; 24: 389-91.

4. Pearce IM, Griffin D, Campbell 5. Cystic hygromata
in trisomy 18 and 21. Prenat Diagn 1984; 4: 371-5.

5. Chi JG, Lee SK, Suh YL, Park 5H. Sequential atlas
of human development. Seoul: Korea Medical Publi-
shing Co., 1991,

6. Magazato Y, Gilsanz WV, Falk RE. Fetal cystic hygro-
ma, web neck and misomy 13 syndrome. Br 1 Radiol
1985; 58: 1011-3.

7. Bedford DHA, Mcnay MRB, Ferguson-smith ME, Ja-
mieson ME. Aneuploidy and cystic hygroma detec-
table by ultrasoumd. Prenat Diagn 1987, 4: 377-82,

8. Fryns IP, Kleczkowska A, Vandenberghe K, Mocrman
F, Van den Berghe H. Cystic hygroma and hydrops
fetalis in dup(11p) syndrome. Am J Med Genetr 1985,
22: 287-9.

9. Fryns JP, Vandenberghe K, Moerman F, Kleczkowska
A, Van den Berghe H. Tetraploidy with hydrops
fetalis, cystic nuchal hygroma and 90, XX karyvotype.
Clin Genet 1987, 31: 158-60.

10 Witt DR, Hoyme HE, Zonana I, et al. Lymphedema
in Noonan syndrome: Clues 1o pathogenesis and pre-
natal diagnosis and review of literature. Am J Med
Genet 1987, 27: 841-56.

1. Graham IM, Jr Stephens TD, Whepard TH: Nuchal
cystic hygroma in a fetus with presumed Robert
syndrome. Am | Med Genet 1983; 15 163-7.



Aedg] - A oc b saeol 1263

12, Miyabara 5, Sugihara H, Maehara N, et al. Signifi- 4. Keeling JW. Fetal and neonatal pathology. London:
cance of cardiovascular malformations in cystic hy- Spring-Verlag, 1987; 211-88.
groma: A new interpretation of pathogenesis. Am J 15, Van der Putte SCJ. Lymphatic malformations in hu-
Med Genet 1989; 34: 489-501. man fetuses. Virchows Arch (A) 1977; 376; 233-46.
13. Clark EB. Neck web and congenital heart defects: A 16. Chitayat D, Kalousek DK, Mamforth JS. The lympha-
pathogenmic association in 45, X0O Turner syndrome? tic abnormalities in fetses with posterior cervical

Teratology 1984; 29: 355-61. cystic hygroma. Am J Med Genetr 1989; 33: 352-6.




