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Abstract
Purpose Facial clefts belong to the most common congenital malformations and their prenatal diagnosis is a constant 
challenge. The aim of this study was to determine the accuracy of prenatal ultrasound in correctly classifying facial clefts. 
Furthermore, we aimed to specify the distribution of the type of clefts and underlying genetic conditions.
Methods All fetuses seen with suspected facial cleft in the Department of Obstetrics, Charité – Universitätsmedizin Berlin 
during a period of 23 years (1999–2022) were included in this retrospective study. Clefts were classified according to the 
classification of Nyberg. All additional prenatal findings were assessed and correlated with the outcome. The accuracy of 
prenatal diagnosis was assessed.
Results 292 patients were included in the study. The most common type of clefts were unilateral cleft lip and palate (CL-
P) (53.6%) and bilateral CL-P (30.6%), followed by CL (8.1%), CP (5.1%) and median CL-P (2.6%). The overall pre- and 
postnatal concordance rate corresponding to a correct prenatal diagnosis was high, 88.9%, ranging from 73.7% (CL) to 
93.7% (unilateral CL-P). Most of the median clefts (95.2%) and CP (93.3%) were associated with other sonographic abnor-
malities, as well as 52.2% of bilateral CL-P. Chromosomal abnormalities, mostly trisomy 13 and trisomy 18, were observed 
in in the median CL-P (47.6%), bilateral CL-P (31.1%) and CP (26.7%) groups, in contrast to the CL (9.1%) and unilateral 
CL-P (12.9%) groups. It was exceptional to have a chromosomal abnormality without additional malformations (4.8%). The 
mortality rate including one late miscarriage, 5 IUFD’s, 74 TOPs and 6 palliative cares at birth was 29.8%, particularly high 
for median clefts (90.5%).
Conclusion Prenatal ultrasound exhibited a high accuracy to assess the type of facial clefts with an average rate of 88.9% 
(73.7%–93.7%) and a concordance rate of up to 93.7%, depending on the type of cleft. The search for additional malforma-
tions as well as clarifying underlying genetic conditions is essential. This allows for a targeted counseling of the parents and 
to best prepare for postnatal care, including surgery by the maxillofacial team.

Keywords Cleft lip · Cleft palate · Ultrasound · Prenatal diagnosis · Diagnostic accuracy · Chromosomal abnormalities · 
Additional malformations

What does this study add to the clinical work 

We demonstrate, in a large cohort, the high accu-
racy of prenatal ultrasound in assessing the type 
of facial clefts (detection of correct type of cleft of 
88.9 % (73.7 %–93.7 %)). An accurate diagnosis of 
the type of cleft allows physicians to inform and 
advise the parents in the best way possible, in par-
ticular on the scope of further genetic testing, but 
also to prepare the best postnatal care.
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Introduction

Prenatal diagnosis of clefts is a challenge for the obstetrician 
to be able to inform and counsel the parents, but also to best 
prepare for postnatal care, which most often includes sur-
gery. In Germany, three basic scans in first, second and third 
trimester are performed by primary care obstetricians. When 
a fetal abnormality is suspected but also when the primary 
care provider sees an indication for a more detailed scan, 
the woman is referred to a higher level prenatal diagnostic 
center in order to perform a very detailed ultrasound, and, 
when necessary, other diagnostic procedures.

Facial clefts, including cleft lip (CL), cleft lip with cleft 
palate (CL-P) and cleft palate (CP) are among the most com-
mon congenital malformations [1, 2]. The overall prevalence 
is 9.92 per 10.000 births. A higher prevalence is found in 
Japan (20.04 per 10.000), in Western Europe (12.10 per 
10.000) and in the United States (10.20 per 10.000) as com-
pared to Eastern and South-Mediterranean Europe [3]. The 
prevalence differs by sex, race and maternal age. Environ-
mental and genetic risk factors are known to be involved in 
the development of facial clefts [4]. Facials clefts can be 
isolated or associated with additional malformations, espe-
cially when the palate is affected. Thus, many fetuses with 
an antenatal suspicion of clefts will not reach term due to 
associated lethal malformations. They will therefore be at 
risk of dying in utero or soon after birth, or undergo termi-
nation of pregnancy [5]. Non-isolated clefts are often part 
of a syndrome and/or are associated with a chromosomal 
abnormality [2].

The aim of this study was to determine, in a large cohort, 
the accuracy of prenatal ultrasound and the concordance 
between antenatal and postnatal diagnosis for the differ-
ent types of facial clefts. Furthermore, we aimed to specify 
the distribution of the type of clefts and underlying genetic 
conditions.

Methods

All fetuses seen with suspected facial cleft in the Depart-
ment of Obstetrics, Charité – Universitätsmedizin, a ter-
tiary referral center in Berlin, during a period of 23 years 
(1999–2022) were included in the retrospective study. 
The ultrasound was performed by a senior Maternal–Fetal 
Medicine Specialist. Both 2D and 3D images were ana-
lyzed. The presence of a cleft lip was suspected by the 
visualization of a uni- or bilateral defect on 2D frontal or 
axial slices, but also by 3D images, the integrity of the 
palate was assessed on 2D axial images by looking for the 
"equals sign", corresponding to an unremarkable uvula, 
whenever possible.

The suspected diagnoses were classified following the 
classification of Nyberg et al. Type 1 corresponded to iso-
lated CL, which was defined by a cleft in the soft tissues 
of the upper lip. CL-P type 2 or 3 were diagnosed if both 
lip and palate were involved. The cleft could be unilateral 
(type 2), or bilateral (type 3). Type 4 was characterized 
by a midline CL-P, and type 5 by facial or atypical clefts 
associated with an amniotic band syndrome [6]. There is 
no Nyberg classification for isolated cleft palates, which 
are increasingly detectible in prenatal ultrasound. How-
ever, they are part of other classifications, such as the 
LAHSAL classification, an acronym for a sequence of 
descriptors “Lip, right—Alveolus, right—Hard palate—
Soft palate—Alveolus, left—Lip, left”. [7]

The following variables were assessed based on an anal-
ysis of the ultrasound reports: maternal and gestational 
age at diagnosis, fetal gender, additional malformations 
including not only major, but also minor malformations 
as described in previous studies [8] and chromosomal or 
genetic abnormalities. Pierre Robin sequence was clas-
sified as associated CP. When a cleft was diagnosed, the 
parents were counselled on further genetic testing, and 
if chromosomal abnormalities were detected, a genetic 
consultation was recommended. The invasive diagnos-
tic technique could be either chorionic villus biopsy or 
amniocentesis, during which a sample of placental tissue 
or amniotic fluid, respectively, was taken under ultrasound 
guidance. The result of the FISH test, as well as of the 
culture were recorded.

Postnatal data were obtained from hospitalization or 
operation reports of children managed by the Berlin Depart-
ment of Cleft Lip and Palate at Charité hospital. Late-mis-
carriages, intrauterine fetal death (IUFD), terminations of 
pregnancy (TOP) and palliative cares were noted and, when 
available, autopsy records were reviewed. Pre- and postnatal 
data were compared in order to determine the accuracy of 
prenatal diagnosis for the different types of clefts. The study 
was approved by the Internal Review Board.

Results

A total of 352 patients with a prenatal suspicion of a facial 
cleft were included in the study. The postnatal outcome 
was available for 292 (83.0%) of them, corresponding 
to 203 live newborns and 89 non-viable fetuses (Fig. 1). 
60 patients were loss to follow up. The baseline charac-
teristics of the patients are presented in Table 1. At the 
time of the first appointment, the mean maternal age was 
29.7 (± 5.8) years-old, with maternal age ranging from 
15 to 44 years-old, and the mean gestational age was 24.8 
(± 5.0) weeks of gestation (WG), with WG ranging from 
13.2 to 39.1. The prevalence of clefts differed according 
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to gender with 59.6% of cases involving a male fetus. The 
distribution of the clefts among the living newborns was 
the following: 19 CL (Figs. 2 and 3), 120 unilateral CL-P 
(Figs. 4, 5), 52 bilateral CL-P, 2 median cleft (Fig. 6) and 
10 CP (Fig. 7). The other 89 pregnancies were marked by 
1 late-miscarriage, 5 IUFD’s, 77 TOPs, and 6 palliative 
cares at birth (Fig. 1).

Accuracy of prenatal diagnosis

For 235 patients, including all living newborns and 32 
non-viable fetuses, a postnatal record of the cleft type was 

available. Table 2 represents the number of clefts, the gesta-
tional age, and the pre- and postnatal concordance depend-
ing on the type of clefts among these patients. The most 
common type of clefts were unilateral CL-P (53.6%) and 
bilateral CL-P (30.6%), followed by CL (8.1%), CP (5.1%) 
and median CL-P (2.6%). The gestational age (GA) at diag-
nosis was in average 25.3 ± 4.9 WG. It was earlier for median 
CL-P (24.5 ± 3.8 WG) and later for CP (28.8 ± 4.8 WG). 
The overall pre- and postnatal concordance rate was 88.9%, 
ranging from 73.7% (CL) to 93.7% (unilateral CL-P). The 
accuracy was particularly high when both lip and palate 
were affected. In 6.0% the extension was underestimated: 
7 CL appeared to be extended to the palate at birth, and 7 
median clefts or unilateral CL-P appeared to be bilateral 
CL-P. In 2.6% the extension was overestimated: 5 CL-P 
were in reality CL and 1 CL-P was a CP. The false posi-
tive rate was equal to 1.3%. Indeed, prenatal diagnosis was 
incorrect in 3 cases; intact orofacial structures were found 
after birth while 1 unilateral CL-P and 2 CP were suspected 
on ultrasound. They were therefore excluded from further 
analyses. It should be noted that associated malformations 
were present in all 3 cases and a TOP had been performed. 
A subgroup analysis of the accuracy rate was performed. 
By dividing our study period into 4 comparable subperiods 
[1999–2004], [2005–2010], [2011–2016], [2017–2022], the 
following accuracy rates were found: 86.5%, 86.6%, 94.8% 
and 88.1% respectively.

Facial clefts and additional malformations

We analyzed the association between the type of cleft and 
additional malformations in 289 fetuses with known post-
natal outcome, including 22 CL, 140 unilateral CL-P, 90 
bilateral CL-P, 21 median clefts, 15 CP and 1 amniotic band 
syndrome (Table 3). The number of associated malforma-
tions was particularly high in the median cleft group, reach-
ing 95.2%, followed by the CP group (93.3%) in which nine 
Pierre Robin sequences were noted. The rate of additional 
malformations was lower considering the unilateral CL-P 
(32.1%) and the CL (22.7%) groups. In the bilateral CL-P 
group, 52.2% of patients had non-isolated clefts. The most 
common anomalies associated with clefts were cardiac 
(n = 82), cerebral (n = 68), extremity (n = 59), facial (n = 41) 
and ocular (n = 35) anomalies. In 12 cases (4.2%), no associ-
ated anomaly was suspected during the antenatal period and 
the primary diagnosis was made after birth.

Facial clefts and chromosomal abnormalities

For 168 fetuses, a final genetic diagnosis was available. 
A total of 62 fetuses (21.5%) had a chromosomal abnor-
mality (Tables 3, 4). This rate was higher in the median 
cleft group (47.6%) compared to the CL (9.1%) and the 

Fig. 1  Flow-chart of the study. CL cleft lip; CL-P cleft lip palate; 
CL ± P = cleft lift with or without cleft palate; CP cleft palate; IUFD 
intrauterine fetal death; TOP termination of pregnancy

Table 1  Baseline characteristics of patients

Characteristics Patients

Maternal age (years), mean ± SD (n) 29.7 ± 5.8 (292)
Gestational age (weeks of gestation), mean ± SD (n) 24.8 ± 5.0 (292)
Fetal sex (males), n (%) 124/208 (59.6)
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Fig. 2  Unilateral cleft lip 
visualized on ultrasound during 
the prenatal period in 2D, in 
longitudinal section (A), and in 
3D (B). Postnatal finding (C)

Fig. 3  Unilateral cleft lip and 
palate, visualized on ultrasound 
during the prenatal period in 
2D, in transverse sections (A, 
B), and in 3D (C). Postnatal 
finding (D)
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unilateral CL-P (12.9%) groups. The percentage was 31.1% 
in the bilateral CL-P and 26.7% in the CP groups. In most 
of the cases the chromosomal abnormality was a trisomy 
13 (31/62, 50.0%), followed by trisomy 18 (7/62, 11.3%; 
Table 4). Two Cri-du-Chat-Syndrome characterized by a 
5p deletion were also found in the uni- and bilateral CL-P 
groups. The other genetic diagnoses included trisomy 21 
(n = 1), trisomy 14 (n = 1), one TP63-mutation associated 
with ectrodactyly, ectodermal dysplasia, cleft lip/palate syn-
drome 3 (EEC3), sex chromosome anomalies such as Turner 
(n = 1), and Klinefelter syndromes (n = 1), microdeletions 
such as 22q11 in DiGeorge syndrome (n = 1). Genetic test-
ing was performed antenatally in most cases. Most genetic 

abnormalities were detected with karyotyping. Only in 
a minority of the more recent cases, molecular genetic 
approaches were applied leading to additional sub-micro-
scopic findings, such as in the case of the TP63-mutation. 
In only 5 cases, genetic testing was made postnatally with 
one case of trisomy 13, one microdeletion 1p36 syndrome, 
one Goldenhar syndrome, one Van der Woude syndrome and 
one Fryns syndrome. In only three of the cases with genetic 
findings, the cleft was isolated. This was the case for one 
unilateral CL-P, in a Bartter syndrome context, and for two 
bilateral CL-P, one in a Van der Woude syndrome context 
and the other one with a derivative chromosome 4.

Fig. 4  Bilateral cleft lip visual-
ized on ultrasound during the 
prenatal period in 3D (A–C). 
Postnatal preoperative (D) and 
postoperative (E) result

Fig. 5  Midline hypoplasia and 
unilateral cleft lip and palate, 
visualized on ultrasound during 
the prenatal period in 2D, in 
frontal (A, B) and transverse 
(C) sections. Postnatal preop-
erative (D) and postoperative 
(E) result
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Outcome

The overall mortality rate, including 1 late miscarriage, 5 
IUFD’s, 74 TOPs and 6 palliative cares at birth, was 29.8%. 
Among the 74 TOPs, 71 fetuses presented associated mal-
formations and 39 had a chromosomal abnormality. In the 3 
cases of isolated cleft, a chromosomal anomaly was found in 
2 fetuses. The result of the genetic analysis was not available 

for the last fetus. The type of suspected cleft was in 2 cases 
a CL, in 17 cases a unilateral CL-P, in 33 cases a bilat-
eral CL-P, in 18 cases a median cleft, and in 4 cases a CP. 
The mortality rate was greater than 90% for median clefts 
(90.5%), including 18 TOP between 13.3 and 36 WG and 
1 palliative care management. It was less than 15% for CL 
(13.6%). The mortality rates for the other types of clefts 
were as follows: 42.2% for bilateral CL-P, 33.3% for CP and 
14.3% for unilateral CL-P.

Fig. 6  Pierre-Robin Sequence: 
Prenatal 2D (A–C) and 3D (D) 
images. Postnatal findings pre- 
and postoperative (E–G)

Fig. 7  Cleft palate: Prenatal 
2D (A, B) images. Postnatal 
findings pre- and postoperative 
(C, D)
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Discussion

In a large, single-center cohort, we demonstrated the distri-
bution of cleft lip and palate types, and the high accuracy 
of ultrasound in detecting prenatal cleft lip with or with-
out cleft palate with accuracy rates ranging from 73.7 to 
93.7%. Accuracy was particularly high when both, lip and 
palate were affected. Most of the median cleft (95.2%) and 
CP (93.3%) were associated with further fetal malforma-
tions. A chromosomal abnormality was mainly observed 
in median CL-P (47.6%), bilateral CL-P (31.1%) and CP 
(26.7%) groups, in contrast to the CL (9.1%) and unilateral 
CL-P (12.9%) groups. The two most common chromo-
somal defects were trisomy 13 and 18. Only 4.8% of the 
fetuses with a chromosomal abnormality had no additional 
malformations. The overall mortality rate was 29.8%, par-
ticularly high in the case of median clefts (90.5%).

Prenatal diagnosis of fetal facial clefts remains a chal-
lenge though improving over time [9], in some regions 

due to the implementation of national screening programs 
[1, 10]. The classical distribution of cleft types in the lit-
erature is 25% CL, 50% CL-P and 25% CP [9] which is in 
contrast to our study with 8.1%, 86.8% and 5.1% respec-
tively. This discrepancy may be explained by the timing 
of stating the final diagnosis: inclusion of prenatally sus-
pected clefts and all postnatally diagnosed clefts versus 
inclusion of only prenatally suspected clefts followed by 
adjudication after birth. Indeed, the prenatal detection rate 
of cleft lip and palate varies between 9 and 100% [11], and 
also depends on the type of cleft. For example, the ultra-
sound diagnosis of cleft palate is complex and therefore 
the rate of cleft palate will be falsely underestimated in 
prenatally diagnosed cleft cohorts. In addition, only cases 
for which the diagnosis of the type of cleft was certain, 
i.e. for which we had a postnatal diagnosis, were kept for 
the calculation of these data in order to obtain robust accu-
racy rates, the main objective of our study. Thus, all living 
fetuses were retained but only 32 non-viable fetuses out 

Table 2  Pre- and postnatal concordance of facial clefts

CL cleft lip; CL-P cleft lip palate; CP cleft palate; GA gestational age; WG weeks of gestation

Type of cleft CL Unilateral CL-P Bilateral CL-P Median CL-P CP Total

Number n (%) 19 (8.1) 126 (53.6) 72 (30.6) 6 (2.6) 12 (5.1) 235
GA at diagnosis (WG), mean ± SD 27.0 ± 4.9 25.0 ± 4.4 25.1 ± 5.4 24.5 ± 3.8 28.8 ± 4.8 25.3 ± 4.9
Pre- postnatal concordance (%) 73.7 93.7 87.5 83.3 75.0 88.9

Table 3  Additional malformations, chromosomal abnormalities and mortality rate depending on the type of clefts

CL cleft lip; CL-P cleft lip palate; CP cleft palate

Type of cleft CL Unilateral CL-P Bilateral CL-P Median CL-P CP Amniotic 
band syn-
drome

Total

Additional malformations n (%) 5/22 (22.7) 45/140 (32.1) 47/90 (52.2) 20/21 (95.2) 14/15 (93.3) 1/1 (100) 119/289 (41.2)
Chromosomal abnormalities n (%) 2/22 (9.1) 18/140 (12.9) 28/90 (31.1) 10/21 (47.6) 4/15 (26.7) – 62/289 (21.5)
Mortality rate n (%) 3/22 (13.6) 20/140 (14.3) 38/90 (42.2) 19/21 (90.5) 5/15 (33.3) 1/1 (100) 86/289 (29.8)

Table 4  Type of clefts and chromosomal abnormalities

CL cleft lip; CL-P cleft lip palate; CP cleft palate

Karyotype CL Unilateral CL-P Bilateral CL-P Median CL-P CP Total

Done n(%) 11/22 (50.0) 73/140 (52.1) 64/90 (71.1) 14/21 (66.7) 6/15 (40.0) 168/288 (58.3)
T13 (n) 1 4 17 8 1 31
T18 (n) 1 2 1 1 2 7
5p deletion (n) 0 1 1 0 0 2
Others (n) 0 11 9 1 1 22
Anomalies among the patients 

that had karyotyping (%)
18.2 24.7 43.8 71.4 66.7 36.9
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of 89 which may have affected the distribution among the 
different cleft types.

A major challenge is the prenatal detection of isolated 
CP. In our cohort, 12 CP (5.1% of all clefts) were diagnosed 
before birth. In the literature, the prenatal detection of CP 
was variable ranging from 0 to 89%. Offerdal et al. and Gill-
ham et al. did not find any CP during the prenatal period in 
their prospective and retrospective cohort respectively. The 
systematic review of Maarse et al. showed a prenatal detec-
tion rate from 0 to 22% in low-risk population studies using 
2D ultrasound, and from 0 to 89% in high-risk women using 
3D ultrasound [2, 9, 12]. In this context, new ultrasound 
signs have been described to improve their detection, such 
as the “equal sign” [13].

We have shown a high overall accuracy rate in determin-
ing the type of clefts. In order to have robust data, cases 
without a definite postnatal diagnosis were excluded, thus 
keeping all newborns alive but only 32 of the 89 nonviable 
fetuses, which may have affected to some extent the distribu-
tion between cleft types. The systematic review published by 
Maarse and al. in 2010 found variable detection rates with 
2D ultrasound in low-risk patients ranging from 9 to 100% 
for CL with or without CP, 0 to 22% for CP, and 0 to 73% 
for all types of clefts. The detection rates with 3D ultrasound 
among high-risk women were higher: 100% for CL, 86 to 
90% for CLP and 0 to 89 for CP [11]. A retrospective cohort 
showed an overall accuracy rate of 76.9%. The extension of 
the defect was more often underestimated (19.4%) than over-
estimated (3.7%), without error in distinguishing between 
uni- and bilateral clefts [14]. We were able to show a better 
pre- and postnatal concordance, and increasing with time, 
which are potentially explained by a constant improvement 
in the performance of ultrasound devices allowing increas-
ingly accurate examinations, by better training and aware-
ness of physicians in prenatal cleft screening, and by the 
introduction of new ultrasound evaluation techniques. Ji 
et al. demonstrated in 2021 the impact of 3D-ultrasounds in 
improving the accuracy of CL-P diagnosis [15]. Regarding 
the diagnosis of CP, Faure et al. found a high concordance 
rate with the use of a new ultrasound semiology including 
the use of a strict axial transverse ultrasound view (0.88, 
95% CI 0.79–0.97) [16], while Lai and al. shown the value 
of 2D and/or 3D-ultrasound with a high pooled sensitiv-
ity (0.87, 95% CI 71%–95%) and specificity (0.98, 95% CI 
90%–100%) [17]. The performance of fetal MRI also seems 
promising with a great pooled sensitivity (0.97, 95% CI 
0.93–0.99) and specificity (0.94, 95% CI 0.89–0.97), which 
is, however, not relevant in a screening context [18].

Accurate prenatal diagnosis is paramount because of the 
vast psychological consequences for the parents following 
of the diagnosis of a fetal anomaly [19]. In addition, and 
in the context of clefts, an accurate prediction of its type 
helps to tailor counselling of the parents for the postnatal 

management by the interdisciplinary team and especially 
the pediatric maxillofacial surgery team. This varies greatly 
depending on whether only the lip and palate are affected 
or, for example in cases of Pierre Robin Sequence, a life 
threatening postnatal upper airway obstruction is expected. 
Most of all, and apart from the local defect, the prognosis of 
the newborn is dependent on the type of cleft. Harville et al. 
showed that in case of CL-P, associated anomalies were 
more common than in case of CL, but also that the new-
borns were more often premature with a low birth weight 
(p = 0.001). Moreover, they had a higher infant mortality 
rate (25/1.000 for CL-P and 15/1.000 for CL) although the 
difference was not statistically significant [20].

Regarding additional malformations, CL were more fre-
quently isolated, in contrast to bilateral CL-P, but especially 
CP and median CL-P. This is in concordance to the pub-
lished literature [12]. In a systematic review considering 
both, pre- and postnatal studies, Maarse et al. [2] found a low 
prevalence of associated anomalies for CL (0–20% in prena-
tal studies, 7.6–41.4% in postnatal studies) and a high preva-
lence for CL-P (39.1–66.0% in prenatal studies, 21.1–61.2% 
in postnatal studies). However, CP was the most frequently 
associated with other malformations (22.2–78.3% in postna-
tal studies). This rate is potentially dependent on who is per-
forming the study. For example, members of maxillofacial 
surgery team will omit non-viable or aborted fetuses, which 
are more likely to have other anomalies. In addition, some 
authors exclude in their definition minor anomalies [21] or 
consider the Pierre Robin sequence differently, isolated, in 
a separate category or associated with CP [2]. We decided 
to include all malformations because some minor ones, such 
as nevi and undescended testes, can also be part of disorders 
like for example chromosomal aneuploidies, Noonan syn-
drome and Charge syndrome [21].

In concordance with the literature, chromosomal abnor-
malities were detected in 95.2% of the cases associated with 
additional malformations. A systematic review found in cases 
of isolated clefts a postnatal chromosomal defect rate of 1.8% 
for CL, 1.0% for CL-P and 1.6% for CP. Therefore, Maarse 
et al. recommend to adapt the prenatal advice, regarding the 
prognosis and the risk of chromosomal anomaly, on the type 
of clefts but especially on the presence or not of associated 
anomalies. According to them, an invasive genetic diagnosis 
should be considered in case of associated anomalies irrespec-
tive of cleft category. In case of isolated cleft, conventional 
karyotyping it not recommended for CL, but an array CGH 
to detect the 22q11.1 deletion should be considered [2, 22].

Our study has many strengths, particularly the large number 
of patients included and the possibility to verify the outcome 
as most fetuses received surgery in the Department of Cleft 
Lip and Palate, the biggest referral center for the management 
of newborns with facial clefts in Germany.
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On the other hand, the study has limitations. This is a ret-
rospective cohort, and 60 patients were lost to follow-up who 
may have been patients initially referred to the Charité hospi-
tal for a specialist opinion, but who delivered in their home 
region. In the case of a non-surviving fetus, the fetopathologi-
cal examination was not always desired by the mother.

In conclusion, we have highlighted the high accuracy of 
prenatal ultrasound to assess the type of facial clefts. This 
allows the obstetrician to provide quality counseling to the 
parents and prepare for postnatal (emergency if needed) care, 
by the maxillofacial team. The search for additional malfor-
mations is an essential parameter in the decision to perform 
an invasive diagnosis since most chromosomal anomalies are 
associated with additional malformations. Further studies, 
especially prospective ones and follow-up studies are needed 
to complete these results.

Author contributions FV: Project development, data collection, data 
analysis, manuscript writing. GS: data collection, manuscript editing. 
KL: data collection, manuscript editing. AGW: data collection, manu-
script editing. WH: manuscript editing. SV: project development, data 
collection, data analysis, manuscript writing/editing. All authors read 
and approved the final manuscript.

Funding Open Access funding enabled and organized by Projekt 
DEAL.

Data availability The data that support the findings of this study 
are available from the corresponding author, [SV], upon reasonable 
request.

Declarations 

Conflict of interest The authors have no relevant financial or non-fi-
nancial interests to disclose.

Ethical approval This study was approved by the Ethics Commit-
tee of the Charité hospital on January 20, 2023, under the number 
EA2/238/22.

Consent to participate Due to the retrospective observational design of 
the study, no informed consent was necessary for the use of antenatal 
digital data. Concerning the postnatal images taken by the maxillofacial 
surgery department, the holders of parental authority have given their 
consent for the use of these data for research purposes.

Open Access  This article is licensed under a Creative Commons Attri-
bution 4.0 International License, which permits use, sharing, adapta-
tion, distribution and reproduction in any medium or format, as long 
as you give appropriate credit to the original author(s) and the source, 
provide a link to the Creative Commons licence, and indicate if changes 
were made. The images or other third party material in this article are 
included in the article's Creative Commons licence, unless indicated 
otherwise in a credit line to the material. If material is not included in 
the article's Creative Commons licence and your intended use is not 
permitted by statutory regulation or exceeds the permitted use, you will 
need to obtain permission directly from the copyright holder. To view a 
copy of this licence, visit http:// creat iveco mmons. org/ licen ses/ by/4. 0/.

References

 1. Ensing S, Kleinrouweler CE, Maas SM, Bilardo CM, Van der 
Horst CM, Pajkrt E (2014) Influence of the 20-week anomaly 
scan on prenatal diagnosis and management of fetal facial clefts. 
Ultrasound Obstet Gynecol 44:154–159

 2. Maarse W, Rozendaal AM, Pajkrt E, Vermeij-Keers C, Mink 
van der Molen AB, van den Boogaard MJ (2012) A systematic 
review of associated structural and chromosomal defects in oral 
clefts: when is prenatal genetic analysis indicated? J Med Genet 
49:490–498

 3. Group IW (2011) Prevalence at birth of cleft lip with or without 
cleft palate: data from the international perinatal database of 
typical oral clefts (IPDTOC). Cleft Palate Craniofac J 48:66–81

 4. Watkins SE, Meyer RE, Strauss RP, Aylsworth AS (2014) Clas-
sification, epidemiology, and genetics of orofacial clefts. Clin 
Plast Surg 41:149–163

 5. Berge SJ, Plath H, Van de Vondel PT, Appel T, Niederhagen 
B, Von Lindern JJ, Reich RH, Hansmann M (2001) Fetal cleft 
lip and palate: sonographic diagnosis, chromosomal abnormali-
ties, associated anomalies and postnatal outcome in 70 fetuses. 
Ultrasound Obstet Gynecol 18:422–431

 6. Nyberg DA, Sickler GK, Hegge FN, Kramer DJ, Kropp RJ 
(1995) Fetal cleft lip with and without cleft palate: US classifi-
cation and correlation with outcome. Radiology 195:677–684

 7. CDC CfDCaP (Last consultation: October 12, 2022) Chapter 4: 
Diagnosing and Coding Congenital Anomalies. Orofacial Clefts 
[Online]. Available on: https:// www. cdc. gov/ ncbddd/ birth defec 
ts/ surve illan ceman ual/ chapt ers/ chapt er-4/ chapt er4-6. html.

 8. Rozendaal AM, Luijsterburg AJ, Ongkosuwito EM, van den 
Boogaard MJ, de Vries E, Hovius SE, Vermeij-Keers C (2012) 
Delayed diagnosis and underreporting of congenital anomalies 
associated with oral clefts in the Netherlands: a national valida-
tion study. J Plast Reconstr Aesthet Surg 65:780–790

 9. Offerdal K, Jebens N, Syvertsen T, Blaas HG, Johansen OJ, Eik-
Nes SH (2008) Prenatal ultrasound detection of facial clefts: a 
prospective study of 49,314 deliveries in a non-selected popula-
tion in Norway. Ultrasound Obstet Gynecol 31:639–646

 10. Fleurke-Rozema JH, van de Kamp K, Bakker MK, Pajkrt E, 
Bilardo CM, Snijders RJ (2016) Prevalence, diagnosis and out-
come of cleft lip with or without cleft palate in The Netherlands. 
Ultrasound Obstet Gynecol 48:458–463

 11. Maarse W, Berge SJ, Pistorius L, van Barneveld T, Kon M, 
Breugem C, Mink van der Molen AB (2010) Diagnostic accu-
racy of transabdominal ultrasound in detecting prenatal cleft 
lip and palate: a systematic review. Ultrasound Obstet Gynecol 
35:495–502

 12. Gillham JC, Anand S, Bullen PJ (2009) Antenatal detection 
of cleft lip with or without cleft palate: incidence of associ-
ated chromosomal and structural anomalies. Ultrasound Obstet 
Gynecol 34:410–415

 13. Wilhelm L, Borgers H (2010) The “equals sign”: a novel marker 
in the diagnosis of fetal isolated cleft palate. Ultrasound Obstet 
Gynecol 36:439–444

 14. Loozen CS, Maarse W, Manten GT, Pistorius L, Breugem CC 
(2015) The accuracy of prenatal ultrasound in determining the 
type of orofacial cleft. Prenat Diagn 35:652–655

 15. Ji C, Yang Z, Yin L, Deng X, Pan Q, Lu B, Zhang J, Jiang W, 
Jiang X (2021) The application of three-dimensional ultrasound 
with reformatting technique in the diagnosis of fetal cleft lip/
palate. J Clin Ultrasound 49:307–314

 16. Faure JM, Mousty E, Bigorre M, Wells C, Boulot P, Captier 
G, Fuchs F (2020) Prenatal ultrasound diagnosis of cleft palate 
without cleft lip, the new ultrasound semiology. Prenat Diagn 
40:1447–1458

http://creativecommons.org/licenses/by/4.0/
https://www.cdc.gov/ncbddd/birthdefects/surveillancemanual/chapters/chapter-4/chapter4-6.html
https://www.cdc.gov/ncbddd/birthdefects/surveillancemanual/chapters/chapter-4/chapter4-6.html


1980 Archives of Gynecology and Obstetrics (2024) 309:1971–1980

1 3

 17. Lai GP, Weng XJ, Wang M, Tao ZF, Liao FH (2022) Diagnos-
tic accuracy of prenatal fetal ultrasound to detect cleft palate 
in high-risk fetuses: a systematic review and meta-analysis. J 
Ultrasound Med 41:605–614

 18. van der Hoek-Snieders HEM, van den Heuvel A, van Os-Meden-
dorp H, Kamalski DMA (2020) Diagnostic accuracy of fetal MRI 
to detect cleft palate: a meta-analysis. Eur J Pediatr 179:29–38

 19. Oftedal A, Bekkhus M, Haugen GN, Czajkowski NO, Kaasen A 
(2022) The impact of diagnosed fetal anomaly, diagnostic sever-
ity and prognostic ambiguity on parental depression and trau-
matic stress: a prospective longitudinal cohort study. Acta Obstet 
Gynecol Scand. https:// doi. org/ 10. 1111/ aogs. 14453

 20. Harville EW, Wilcox AJ, Lie RT, Vindenes H, Abyholm F (2005) 
Cleft lip and palate versus cleft lip only: are they distinct defects? 
Am J Epidemiol 162:448–453

 21. Wyszynski DF, Sarkozi A, Czeizel AE (2006) Oral clefts with 
associated anomalies: methodological issues. Cleft Palate Crani-
ofac J 43:1–6

 22. Rittler M, Cosentino V, Lopez-Camelo JS, Murray JC, Wehby G, 
Castilla EE (2011) Associated anomalies among infants with oral 
clefts at birth and during a 1-year follow-up. Am J Med Genet A 
155A:1588–1596

Publisher's Note Springer Nature remains neutral with regard to 
jurisdictional claims in published maps and institutional affiliations.

https://doi.org/10.1111/aogs.14453

	Accuracy of prenatal detection of facial clefts and relation between facial clefts, additional malformations and chromosomal abnormalities: a large referral-center cohort
	Abstract
	Purpose 
	Methods 
	Results 
	Conclusion 

	Introduction
	Methods
	Results
	Accuracy of prenatal diagnosis
	Facial clefts and additional malformations
	Facial clefts and chromosomal abnormalities
	Outcome

	Discussion
	References




