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Abstract

PRENATAL IDENTIFICATION OF NOVEL COMPOUND
HETEROZYGOUS MUTATIONS ASSOCIATED WITH
ELLIS-VAN CREVELD SYNDROME USING CLINICAL
EXOME SEQUENCING: A CASE REPORT

Ellis-van Creveld syndrome (chondroectodermal dysplasia) is a rare
autosomal recessive disorder characterized by a narrow thorax with short
ribs, short extremities with polydactyly, and heart defects.

A 29-year-old woman, gravida 2, para 1, was referred for ultrasound
level 2 at 33 gestational weeks because of suspected fetal skeletal
dysplasia. Prenatal ultrasound revealed shortening of all the long bones,
bilateral postaxial polydactyly, a narrow thorax, primum atrial septal
defect, persistent left super vena cava and hypospadias.

Due to a chest-to-abdominal circumference ratio <0.6 strongly
suggesting a perinatal lethal condition, the couple was counseled and
opted for termination of pregnancy. At the delivery, a 1300-g male fetus
was macroscopically explored and postaxial polydactyly of both hands,
thoracic hypoplasia, hypospadias and hypoplastic teeth were confirmed.

Postmortem X-ray exploration showed micromelia associated with
narrowing bell-shaped thorax, trident-shaped pelvis, an acetabular roof
with medial spurs, handlebar clavicles and iliac bones of square shape.

The molecular analysis by targeted exome sequencing
revealed a compound heterozygosity of two novel mutations in
the EVC gene (NM_153717.2(EVC):c.758C>G(p.Ser253Ter) and
NM_153717.2(EVC):c.2376del(p. Tyr793llefsTer20). This genetic finding
confirmed the clinical diagnosis of Ellis-van Creveld syndrome.

In conclusion, prenatal sonographic identification of atrial septal defect
in association with shortening of the long bones should alert clinicians
to the possibility of EVC syndrome and prompt a careful research of
polydactyly of the hands. These novel mutations of the EVC gene warrant
further analysis in this family for an appropriate genetic counseling.
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1. Gidi thi€u

Héi chung Ellis-van Creveld (con dugc goi logn
sén ngogi bi syn) (OMIM 225500) l& mét réi logn
di truyen kiéu lan trén nhiém séc thé thusng, hiém
gap, véi ty le khoang 1/60.000 [1]. Ngusi mang
hoi ching nay thusng ¢ biéu hién tam véc thép,
long nguc hep kem theo céc bién déi & ngogi bi
(thusng & méng va rang), c6 thé kem da ngdn bén
try. O khodng 60% cdc trusng hop <6 thé fim théy
bét thusng tim bém sinh cho yéu dang mét tam nhi
chung. Khodng mét nda tré so sinh mang hoi chung
ndyy 10 vong sém vi cdc vén dé fim mach — hé hép [2].

Trong hon 50% trusng hop, bénh dugc théy lien
quan dét bién xdy trén céc gene gan nhau EVC va
EVC2, trén nhiém séc thé 4p16 [3]. Hoi chung nay
duoc mé ta lan dau tien bsi Ellis va van Creveld
vao nam 1940, cho dén nay c6 khoang hon 200
trusng hop da dugc bdo cdo. Tuy nhien, chi mot s6
it cdc trusng hop duge mé ta trudce sinh.

Chung t6i bdo cdo mét trusng hop héi ching
Ellis — van Creveld duoc chdn dodn truée sinh 6
tui thai 33 tuan.

2. Bao cao truong hop

Thai phy 29 tuéi, khéng cé két hon can huyét,
tien su con dau phdt trién binh thusng, thai lan thy
hai hién tai 33 tuan dugc chuyén dén trung tam
cba ching t6i vi nghi ngs loan san hé xuong thai
nhi. Sang loc quy moét truéc dé cho két qua nguy
co thép cdc léch boi, véi khodng ms gdy 1.2mm &
chigu dai dau méng 60mm.

Siéu ém tai trung tam tien san cho thdy ngén
toan bé hé xuong dai véi cac chi s6 chigu dai
xuong dui 42mm (-7SD), xuong cdnh tay 37mm
(-6SD), céc xuong chay, xuong mdc, xuong quay,
xuong try ném 1 -6 SD dén -7SD. Da ngdn bén try
2 ban tay, nhung 2 ban chan s6 ngén binh thusng.
Long nguc nhé véi ty s6 chu vi nguc/byng < 0,6,
xuong sudn ngdn, ném ngang. Chi sé xuong dui/
chu vi byng 0,16. Sieu ém tim thai nghi nhéan théng
lien nhi 16 tien phat, hinh énh gan giéng mét tam
nhi chung, di kem vai ton tai tinh mach chu trén bén
trdi. Khéo st chi tiét cac bo phan ghi nhan them 16
tiéu ddng théip va da 6i, tuy nhién, khéng théy bét
thusng s6 luong, hinh dang vai cht mé than.

Céc dac diém trén siéu ém goi y chdn dodn
nhém bénh loan san cé xuong susn ngén (short rib
dysplasia), nhét la hoi ching EVC véi cdc dac diém
theng lien nhi |6 tien phat va da ngoén beén try.

Sau khi dugc tu véin vé tien lugng thai nhi, gia dinh
thai phy xin chém dut thai ky. K&t qué sinh ra mét bé
trai, véi hinh thé ngodi tuong ty véi két qué siéu am
truéc sinh vax ghi nhén thém hinh énh bét thusng cung
réing v&i hinh énh logn sén rang khéng déu.

Khéo sat X quang sau sinh khang dinh ngén chi
toain bo véi da ngén bén try 2 ban tay, léng nguc nhé
hinh chuéng, do cgp xuong sudn nhung ngén va ném
ngang, xuong don tao thanh hinh ghi déng xe dap,
cdc xuong chau thiéu san hinh vuéng véi tran 6 céi
khép hang dang dinh ba. Téng thé hinh anh nay phu
hop gié thuyét trudc sinh vé hoi ching EVC.

Vi tinh chét di truyen lan coa héi ching
EVC, vén dé phan tich di truyén thai nhi va bs
me dugc dat ra. Két qua gidi trinh ty hé exome
theo dinh hudng lam sang (clinical exome
sequencing) cho théy thai mang hai dét bién
tren gene EVC, kiéu di hop kép. Dac biet, hai
dot bién nay déu chua dugc bdo cdo tren du
lieu ClinVar: (NM_153717.2(EVC):c.758C>G(p.
Ser253Ter) va NM_153717.2(EVC):c.2376del(p.
Tyr793llefsTer20). Cac dot bién nay lan lugt duge

Hinh 1: Hinh anh sigu am thong lign nhi, da ngon rudc sinh v hinh anh loan sn cwng ring
thai nhi sau sinh.
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Hinh 2: Hinh dnh dgi the thai v X quang thai sau sinh.

khéng dinh méi copy thua hudng tu bs va me, la
ngusi mang khong bigu hien bénh. Phan tich di
truyén nay khéng dinh chdn dodn lam sang hoi
ching Ellis - van Creveld, géy ra do di hgp 10 kép
gene EVC & trusng hop nay.

3. Ban luan

Hoi chung Ellis — van Creveld luon gay ra cdc
hau qua naing trén lam sang nhung khéng phéi luén
gay chét. Khodng hon mét nda tré so sinh mang hoi
chung nay 10 vong 6 giai dogn sém cia cudc dsi
vi héu qud cia cac vén dé tim mach — ho hép; tuy
vary, htu hét tré séng sot c6 chi s6 phat trién tri tue
binh thusng. Tét cd cac bénh nhan bi anh husng
déu ¢6 long nguc nho, nhung muc d6 suy ho hép
kha thay déi t khong déng ké dén gay chét nhanh.
Tam véc thdp, véi chigu cao trung binh luc truéng
thanh t 110 dén 150cm. Chic néing tay thusng bi
gidi han & nhigu mic d6 vi dy nhu khong thé ném
tay lai. Cdc vén dé rang miéng khé thusng gép. Sy
hien dién coa bét thusng tim bam sinh hay di kem
véi khé nang to vong. Do d6, chén dodn trudc sinh
cba trusng hop nay la rét quan trong, chém dut thai
ky c6 thé dugc can nhéc, nhét la khi hep long nguc
dugc nhin thdy kheng don déc (nhu kém theo bét
thusng céu tric tim) [4]. Quan ly mét thai nhi bi anh
hudng bgi héi ching nay & giai doan muén cua thai
ky réit phuc tap va bé me can phai duge tu vén ky
lusng. Tuy nhién, ching 16i cho réing léng nguc nhé
véi héau qué thiéu san phéi cé thé la nguyén nhan
chinh c6 thé gay 16 vong so sinh, nhu dénh gié trusc

sinh muUc d6 néing coa léng ngyc nhé véi cdc chi s6
tien lugng gay chét déu dén nguéng, cé thé hou ich
trong quyét dinh tién luong.

Tién can chdn dodn truéc sinh bét thusng he
xuong vén dang la thach thuc béi sy da dang va
chéng ldp giva céc kiéu hinh benh tat. Sieu am
danh gid hé xuong thai nhi doi héi mét cach tigp
cén téng quét toan b co thé thai, bao gom [5]:

® Cdc chi: cac xuong dai va dau chi (ban ngon,
bao gom cé tu thé)

e Cot séng va long nguc;

* Dau: xuong so, dusng khdp so, hé than kinh
trung vong;

* D6 c6t héa xuong;

* Tinh trang cU déng khép nhu: cing khép va
trait khép

Viéc tiép can toan dién givp goi y cdc chdn dodn
dién hinh hotc sé giop chi dinh hop ly xét nghiem
hinh anh va di truyén tiép theo. Tuy vay, chén dodn
xdc dinh loan san xuong syn thusng chi cé sau sinh
(véi X quang va khdo sat di truyén chuyen sau) [6].

Ve phuong dién lam sang, 6 giai doan trudc
sinh, logn sén hé xuong thusng theo husdng phan
logi: logn sén dang chét (lethal) hay dang khong
chét (non-lethal). Nhang biéu hién givp ching ta
hudng dén tién lugng gay chét thusng la [7]:

* Xuét hién sém trong quy 2

* Bét dsi xing dau va than

* Hep long nguc néing véi chi s6 ngyc/bung < 0,6

e Kem bt thusng he théng: da &i, phu thai

Hoi ching Ellis — van Creveld thuéc nhém
khong chét, véi chdn dodn phéan biét thusng gap la
loan duéng nguc géy ngat (asphyxiating thoracic
dysplasia-ATD, hay con goi & héi ching Jeune) cung
nhém. Biéu hién lam sang hep long nguc con thusng
thdy trong nhém géyy chét: hoi chung da ngén ngén
xuong sudn (short-rib polydactyly syndrome-SRPS).
Cy thé EVC dugc dac trung béi thiéu san ngyc véi
nhigu muc doé khac nhau va da ngén, trong khi dd,
truong h(_jp hoi ch(mg Jeune, muc d6 thiéu san nguc
ndang né hon, hay di kém véi loan san than da nang di
truyén, va da ngén hiém gap. Véi SRPS, mic do thiéu
s&n ngyc cong fram trong hon var ghi nhén sém hon.
Ngén chi foan bé vai néing trong SRPS khong thay
trong héi ching Jeune [5]. Trusng hop nay, sy hién
dién cia théng lien nhi 16 tien phat var khéng cé loan
sén than lam khé nang chén dodn nghiéng vé EVC
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hon la hoi chung Jeune. V& mat lam sang, viéc phan
biét 2 hoi chung thuoc nhém khong géy chét nay truse
sinh l& khéng qué bét buec béi vi c& hai héi ching nay
déu di truyén lan (var cong tuong ty véi SRPS), var cé
tien lugng tuong ty nhau. Thém vao d6, hai héi chung
ndry c6 nhigu dac diém chong lép do dé nhigu tac gia
goi y rang ching c6 thé la cdc dang bigu hien khac
nhau cta mot thé benh hon [8]. That véy, ngay cang
nhigu bang ching cho thdy tét ca cdc dang nay deu
lien quan con dusng tin hieu Hedgehog bi béit thusng
v&1 thuée nhém beénh ly tiém mao [9]. Protein ma héa
bsi gene EVC va EVC2 thuéc tép hgp cdc protein dam
bdo hogt dong cta fiém mao nguyén phdt (primary
cilia), vén la &ang-ten quan trong trong viéc trao déi
thong fin céic con dudng tin hiéu (signaling pathway)
gita cdc t& bao. Vi véy, hoi ching nay duge xép véo
nhém cdc bénh ly tiém mao (ciliopathies).

Trusng hgp dugc bdo cdo cé chén dodn tuong
déi muén trong thai ky, méic du giai doan cé thé phét
hien bét thusng nay thusng sém hon. Mahoney va
coéng sy cho réing hoi ching EVC ¢6 thé dugc chén
dodn sém béng sieu am va noi soi thai 6 tuan thy
17 béng viéc quan sat déu hieu da ngén [10]. Mat
khac, hoi chung naly cong ¢ thé dugc chdn dodn
& giai doan rét s6m & quy mét bang phan tich lien
két (linkage analysis) cho dét bién gene tréen méu
gai nhau 6 thai phy cé tién st sinh con bi bénh [3].
Nguy co 25% tai méc & thai ky tiép theo trong gia
dinh c6 thai/tré mang heéi ching EVC.

Céc bét thusng tim bém sinh thusng gép trong
khodng 60% cdc tré cé hoi chung EVC véi hau hét
lo cdc dang coa kenh nhi thét. Sund var cong sy
fim thdy bigu hién cia RNA théng tin cia cdc gene
EVC va EVC2 khé cao 6 vi tri dusng thodt var céiu
tric trung mé 6 véch lién nhi va géi noi mac. Chinh
phdt hién nay ggi y réing cdc protein EVC va ECV2
cé vai tro trong sy phdt trién cOa tim, va néu mét
chic néng nay sé gay nén cdac dac diém cua hoi
ching EVC [11].

Trong trusng hop nay, ching téi tim théy dot
bién gene EVC kiéu di hop kép 6 méu nuéc 6i thai
nhi. Cdc dot bién nay chua tung dugc mé ta trudc
day. Gidi trinh ty gene EVC va EVC2 da dugc bdo
cdo chi fim théy dot bién trong khodng hai phan ba
céc bénh nhéan EVC, cho théy kha nang di truyen
khong déng nhéit trong héi ching EVC [12].

Tém lai, viec xéc dinh bét thusng tim bém sinh
lien quan dén t6n thuong géi néi mac di kem vdi
ngdn cdc xuong dai ggi y cho kha nang chédn dodn
lam sang héi chung Ellis — van Creveld va doi héi
fim kiém ky ludng déu hiéu da ngén. Phan tich di
truyén cdc gene EVC va EVC2 rét hou ich trong
trusng hop phdt hién trusc sinh da ngén ben try,
long nguc nho, cdc chi ngén, va khiém khuyét géi
néi mac. Viéc chdn dodn chinh xdc truée sinh ve
mat di truyén gitp dua ra I5i khuyén theo déi sé6m
& thai ky tiép theo & cdc trung tam chuyén sau va
phan tich di truyén sém néu can thiét.
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