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well as those of lung and liver anomalies associated with 4p de-
letion have been reported [6-8].

Most cases of WHS are caused by a pure deletion of 4p16 
without any other cytogenetic abnormality, but may also be 
caused by more complex cytogenetic findings such as 4p mosa-
icism, chromosome 4 ring, or a derivative chromosome 4 result-
ing from either de novo or inherited unbalanced translocation 
[9,10]. The complexity of WHS-related cytogenetic findings is an 
important factor to account for phenotypic diversity.

Herein, we present eight cases of 4p deletion syndrome, 
suspected upon observing abnormal signs on prenatal ultra-
sonography or aneuploidy screening tests and diagnosed with 
conventional cytogenetic testing.

Case

1. Case 1
A 34-year-old nullipara (G1 P0) was referred from a local 

clinic at 12 weeks of gestation due to fetal cystic hygroma. The 
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Introduction

The 4p deletion syndrome, also known as Wolf-Hirschhorn 
syndrome (WHS; Online Mendelian Inheritance in Man [OMIM], 
194190), is a well-known disorder caused by a partial deletion 
of the short arm of chromosome 4 [1]. The syndrome is named 
after K. Hirschhorn and U. Wolf, physicians who independently 
recognized the 4p-chromosome abnormality in the 1960s [2,3]. 

Clinical manifestations of 4p deletion syndrome are vari-
able. The most common findings include typical facial features 
(high forehead, prominent glabella, highly arched eyebrows, 
hypertelorism, short philtrum, distinct mouth, micrognathia), 
intrauterine/postnatal growth restriction, intellectual disability, 
hypotonia, seizures, skeletal anomalies (from medically signifi-
cant malformation to minor anomalies), abnormal tooth de-
velopment, and antibody deficiency. The less common findings 
include hearing loss, cleft lip/palate, structural brain anomalies, 
heart defects, and genitourinary tract malformations [4-6]. In 
addition, several cases of congenital diaphragmatic hernia, as 
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The 4p deletion syndrome, also known as Wolf-Hirschhorn syndrome, is a well-known genetic disorder caused by a partial 
deletion of the short arm of chromosome 4. The great variability in the extent of the 4p deletion and the possible contribution 
of additional genetic rearrangements leads to a wide spectrum of clinical manifestations. Herein, we present our experience 
with eight cases of 4p deletion syndrome, ascertained prenatally between 1998 and 2016 at our hospital.
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family history was unremarkable. Sonographic examination at 
our hospital showed that the fetus not only had cystic hygroma, 
but also suspicious findings of cardiomegaly with abnormal left 
cardiac axis deviation and midline facial cleft. The patient was 
informed about the findings, and chorionic villus sampling was 
performed. The result of conventional chromosomal analysis 
was 46,XX,der(4)t(2;4)(p22;q15.3). A parental cytogenetic analy-
sis was recommended, and the results of their karyotype were 
normal. When the mother came for post-test counseling, a 
fetal heartbeat was not detected on ultrasound. Termination of 
pregnancy was performed, but an autopsy was declined by the 
parents.

2. Case 2
A 31-year-old nullipara (G1 P0) was referred at 13 weeks of 

gestation for a positive double marker test for aneuploidy. The 
family history was unremarkable. After counseling, amnio-
centesis was performed. The result of trypsin-Giemsa banding 
revealed a karyotype with 46,XX,der(4)t(1;4)(q42.3;p15.2). Chro-
mosomal analysis of the mother revealed a balanced transloca-
tion of 46,XX,t(1;4)(q42.3;p15.2), and the result of the father 
was normal. A second-trimester ultrasound was performed at 
20 weeks of gestation, and the fetus was below the 3rd percen-
tile. In addition, it showed cystic hygroma in the posterior neck 
space, cleft lip with palate, bilateral clubfoot, and findings sug-
gestive of Dandy-Walker malformation (enlargement of the 4th 
ventricle and hypoplasia of the cerebellar vermis). After counsel-
ing, the parents decided to terminate the pregnancy. A female 
fetus weighing 311 g was delivered vaginally after medical 
induction. Fetal autopsy showed a left wrist flexion deformity 
and bilateral multicystic renal dysplasia, in addition to left cleft 
lip and palate, cystic hygroma, bilateral clubfoot, and Dandy-
Walker malformation.

3. Case 3
A 36-year-old nullipara (G1 P0) was referred at 20 weeks of 

gestation due to abnormal ultrasound findings. The family his-
tory was unremarkable. A level II ultrasound showed that the 
fetus was in the 5th percentile, and he had a right paramedian 
cleft lip and palate, unilateral clubfoot, and cavum velum inter-
positum. The patient was informed, and amniocentesis was per-
formed. Karyotype analysis revealed a deletion of the short arm 
of chromosome 4, 46,XY,del(4)(p15.3). A parental cytogenetic 
analysis was normal. After counseling, the patient was lost to 
follow-up. 

4. Case 4
A 38-year-old primigravida (G3 P1) was referred at 20 weeks 

of gestation with a fetus suspected of having congenital dia-
phragmatic hernia. The family history was unremarkable. On the 
anatomic survey ultrasound, the estimated fetal weight was in 
the 11th percentile and a thickened nuchal fold (7.1 mm), as well 
as a left-sided diaphragmatic hernia were detected. Karyotype 
analysis showed a deletion of the short arm of chromosome 4, 
46,XY,del(4)(p15.3). Chromosomal analyses of the parents re-
vealed normal karyotypes. After counseling, the patient was lost 
to follow-up.

5. Case 5
A 25-year-old nullipara (G2 P0) was referred at 18 weeks of 

gestation for fetal cystic hygroma on ultrasound. The family his-
tory was unremarkable, and the screening test for aneuploidy 
was negative. Evaluation at our hospital revealed the size of 
the fetus as below the 3rd percentile. Furthermore, she not only 
had a huge cystic hygroma of the neck and upper thorax, but 
also an aberrant right subclavian artery. An amniocentesis was 
performed and the result of trypsin-Giemsa banding revealed a 
karyotype with 46,XX,del(4)(p15.2). After genetic counseling, the 
patient was lost to follow-up.

6. Case 6
A 25-year-old nullipara (G3 P0) was referred at 18 weeks of 

gestation following a positive triple test for aneuploidy screen-
ing. There was no remarkable family history. We recommended 
karyotyping and an anatomic ultrasound scan, but she refused 
and was lost to follow-up. She showed up again at 27 weeks of 
gestation, and asked for karyotyping. Cordocentesis was per-
formed, and fetal karyotype analysis led to the diagnosis of a 
4p deletion. The fetal chromosomal formula 46,XX,der(4)t(4;10)
(p14;p12.3) was derived from a maternal translocated chromo-
some, 46,XX,t(4;10)(p14;p13.2). After patient counseling, she 
was lost to follow-up.

7. Case 7
A 28-year-old primipara (G2 P1) had been undergoing rou-

tine prenatal care since 6 weeks of gestation. The family history 
was unremarkable and the screening test for aneuploidy was 
normal. On performing the ultrasound at 21 weeks of gestation, 
the fetus was below the 3rd percentile, and she had a finding 
suspicious for an ankle deformity of the left foot. A follow-up 
ultrasound at 26 weeks of gestation showed hypoplasia of the 
inferior vermis, bilateral renal hypoplasia, as well as mild angula-
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tion deformities of both ankles. We suggested fetal karyotyping 
based on the ultrasound findings, and cordocentesis was per-
formed at 28 weeks of gestation. The result of trypsin-Giemsa 
banding revealed a karyotype with 46,XX,del(4)(p15.2). On the 
day following cordocentesis, she could not feel any movement 
of the fetus. Intrauterine fetal demise was diagnosed, and ter-
mination of the pregnancy was performed. A dead female fetus 
weighing 860 g was delivered vaginally after medical induction, 
and an autopsy showed cleft palate, hypoplasia of both kidneys, 
incomplete lobation of the right lung, and a single lobe of the 
left lung. Chromosomal analyses of the parents were normal.

8. Case 8
A 33-year-old primipara (G5 P1) had been undergoing routine 

prenatal care since 6 weeks of gestation. The family history was 
unremarkable, and the screening test for chromosomal aneu-
ploidies was normal. During the second-trimester ultrasound, 
structural abnormalities were not detected, but the fetus was 
below the 3rd percentile. A follow-up ultrasound was performed 
at 29 weeks of gestation, and fetal intrauterine growth restric-
tion (IUGR) had worsened (the estimated fetal weight was 902 
g) without structural abnormality. Karyotyping was suggested 
due to IUGR, and amniocentesis was performed. The result of 
trypsin-Giemsa banding revealed a karyotype with 46,XX,del(4)
(p15.3). A parental cytogenetic analysis showed normal karyo-
types. After genetic counseling, the patient was lost to follow-
up.

Discussion

We report eight cases of 4p deletion syndrome that were pre-
natally diagnosed. WHS is a rare but well-described congenital 
condition consisting of multiple anomalies, caused by partial 
deletion of the short arm of chromosome 4. In 1961, just 2 years 
after the chromosomal basis of Down syndrome was described, 
Hirschhorn et al. [2] presented a case report in Mammalian 
Chromosomes Newsletter of a child with midline defects and an 
obvious deletion of the short arm of one of the B-group chro-
mosomes. The estimated incidence of WHS is around 1/50,000 
[4]. However, this is likely underestimated because of under-
recognition or misdiagnosis of affected individuals [4]. In this 
study, there were four females and four males, but WHS is more 
common in females than in males, with a male-to-female ratio 
of 1:2 [11]. 

In the literature, about 55% of 4p deletion syndrome cases 
result from an isolated 4p deletion; about 40-45% of affected 

individuals have an unbalanced translocation (de novo or in-
herited from a familial balanced rearrangement), characterized 
by both a deletion of 4p and a partial trisomy of a different 
chromosome arm. In the remaining cases, there is a complex 
rearrangement leading to a 4p16.3 deletion (e.g., chromosome 
4 ring) [5]. Unbalanced translocations involving the short arms 
of chromosomes 4 and 8 appear with high frequency in several 
large case series of WHS patients. In our study, six cases (75%) 
were de novo documented deletions and two cases (25%) in-
volved a 4p deletion resulting in a derivative chromosome 4, 
derived from maternal translocation.

4p deletion syndrome is a multiple malformation syndrome, 
characterized by mental and developmental defects resulting 
from the absence of a segment of the chromosome 4 short arm 
(4p16) [12]. Clinical severity differs according to the size of the 
deletion among affected individuals. Studies suggest that larger 
deletions tend to cause more severe intellectual disability and 
physical abnormalities than smaller deletions [13].

The majority of prenatally diagnosed cases have incidentally 
been detected after an indicated amniocentesis for advanced 
maternal age [14], a positive aneuploidy screening test [15], pa-
rental unbalanced translocation [16,17], or IUGR with or with-
out associated fetal malformations [14,18].

In this study, karyotyping was performed due to positive an-
euploidy screening tests in two cases and abnormal findings on 
prenatal ultrasonography in the other cases. Furthermore, be-
tween the two cases with abnormal aneuploidy screening, one 
case revealed multiple structural anomalies on second-trimester 
ultrasound, and the other patient did not receive an ultrasound 
at our hospital due to her refusal. Therefore, fetuses with 4p de-
letion syndrome might have an increased likelihood of abnormal 
ultrasound findings. 

Among seven fetuses with abnormal ultrasound findings, 
three had a midline facial cleft. Cystic hygroma was also detect-
ed in three cases: two cases were diagnosed during the second 
trimester and one case during the first trimester. Additionally, 
many abnormalities were identified by ultrasound or autopsy 
(Table 1), including the following: hypoplasia of the inferior ver-
mis with a prominent 4th ventricle (Dandy-Walker malforma-
tion), hypoplasia of both kidneys, angulation deformity of the 
ankle, clubfoot, diaphragmatic hernia, nuchal fold thickening, 
and aberrant right subclavian artery. In our study, all six cases for 
which a second-trimester ultrasound was performed showed 
findings suspicious for IUGR, and the fetal size in four of them 
was below the 3rd percentile. Notably, IUGR was the only find-
ing in case 8. 
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In conclusion, our prenatal findings of the 4p deletion syn-
drome are variable. However, in most cases of WHS, a severe 
growth restriction was observed from the second trimester, and 
it was observed to be present either as an isolated finding or in 
association with facial cleft, cystic hygroma, renal or skeletal 
abnormalities. Additionally, we observed isolated finding of con-
genital diaphragmatic hernia may also be indicative of the 4p 
deletion syndrome, and the Dandy-Walker malformation could 
be present in WHS in this study. We hope that presenting our 
experiences will be helpful to obstetricians who counsel patients 
with these findings.
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