
Fryns syndrome: Report of eight new cases
To the Editor:

Congenital diaphragmatic hernia (CDH) and brachytele-
phalangy or nail hypoplasia are cardinalmanifestation of Fryns
syndrome (FS; OMIM229850),1,2 but it is not uncommon that
there are patients with FS without CDH or nail hypoplasia in
whom the diagnosis is difficult to establish. In cases of pre-
sumedFSwithoutCDHor brachytelephalangy, the presence of
another affected sibling or clinical documentation of rare
anomalies previously reported in patients with FS can be diag-
nostically useful. We report eight new cases of FS (Table 1) to
document rare anomalies such as tracheoesophageal fistula,
duodenal atresia, and intraabdominal organ fusion that may
be diagnostically useful in FS patients without CDH or in
whom the diagnosis is unclear.
The first child was a male born to a 33-year oldmother at 23

weeks of gestation who died shortly after birth. Autopsy
showed a left-sided, posterolateral CDH and pulmonary hyp-
oplasia (total lung weight 2 g). He had neck webbing, simple
and low-set ears and retrognathia, hypoplasia of the distal fin-
gers and toes, left talipes equinovarus and right talipes equino-
valgus, mild right hydronephrosis with pelviureteric obstruc-
tion, and bilateral cryptorchidism (normal for gestation).
The second child was born to a 24-year old mother at 38

weeks of gestation. The baby had CDH, hydronephrosis with
anomalous implantation of the ureters, and Hirschsprung dis-
ease. Her medical history included severe esophageal reflux,
recurrent respiratory tract infections, femoral osteomyelitis,
possible seizure activity with an abnormal EEG, and an abnor-
mal audiology exam by report. At 1 year of age, an upper re-
spiratory tract infection resulted in respiratory depression and
she died from an apneic episode. At autopsy, her weight was
7300 g (�5th percentile) and length was 68 cm (�5th percen-
tile). Significant findings were an asymmetric depression of the
right occipital bone, hypertelorism, an upturned, bifid nose,
dysplastic ears, a midline cleft palate, short neck, mild pectus
excavatum, and hypoplasia of all fingernails and toenails with
short distal phalanges of the first fingers.
The third child was born to the same mother when she was

25 years old. In this pregnancy, a male baby was born at 36
weeks of gestation with CDH and died shortly after delivery.
Postmortem examination confirmed left-sided CDH with bi-
lateral pulmonary hypoplasia, a broad nasal bridge, dysplastic
helices, micrognathia, and a cleft of the soft palate. The diag-
nosis of FS was made in this child despite the absence of pha-
langeal hypoplasia because of the previously affected sibling.
The fourth child was the first baby born to a 25-year old

mother. A female infantwithCDHwas delivered at 33weeks of
gestation and a decision wasmade to withdraw care because of
poor respiratory status. Examination showed coarse facieswith
a broad forehead, infraorbital creases, a broad and flat nasal

bridge, anteverted nares, low-set, dysplastic ears, and an
everted lower lip. The neck was broad and her chest had small,
wide-spaced nipples. There was brachydactyly, hypoplasia of
distal phalanges of the digits, and nail hypoplasia with absence
of the nails on the second and third toes. The umbilical cord
had two vessels.
The fifth child was born to a 30-year old mother who had

had a prior fetus affected with CDH. This pregnancy was ter-
minated at 22 weeks of gestation because of CDH, imperforate
anus, and tracheoesophageal fistula. Post mortem examina-
tion showed a male with small toenails and mild camptodac-
tyly of the left toes. Therewas bilateral CDH,with both lobes of
the liver positioned in a V-shape around the heart, extreme
pulmonary hypoplasia, and absent lung lobation, anal atresia,
cryptorchidism (normal for gestation), and fusion of the ab-
dominal organs with hepatic tissue extending from the liver to
the right testis and to the left kidney, and the left adrenal gland
was fused to the left lobe of the liver.
The sixth case was a female infant born at 38 weeks of ges-

tation with a weight of 3050 g (50–75th percentile). She had
left CDH and died on the first day of life. Autopsy showed
hypoplasia of both lungs, right microphthalmia with corneal
clouding, macrocephaly and frontal bossing, hypoplasia of the
right face with a low-set right ear, and a flat nasal bridge. In-
ternal examination revealed aplasia of the right olfactory bulb
and tract, atrophy of the right optic nerve, mild coarctation of
the aortic isthmus, a patent ductus arteriosus, and pancreato-
megaly due to acinar and islet hyperplasia.
The last two cases were both born to the same parents. In the

first pregnancy, premature rupture of the membranes oc-
curred at 31 weeks of gestation and all growth parameters were
consistent with 34 weeks of gestation. The infant died within
the first hour of life. At autopsy, findings were right CDH,
severe pulmonary hypoplasia, atresia of the esophagus and
proximal duodenum, renomegaly (combined weight 34.1 g;
average for gestation� 13.7 g), a secundumatrial septal defect,
a retroesophageal right subclavian artery, mild pancreatic islet
cell hyperplasia, and a two-vessel umbilical cord. There was
minor dysmorphism with posteriorly rotated ears and a small
mouth. The second child born to the same parents was one of
twins. She was born at 33 weeks of gestation with appropriate
growth parameters, but was deceased at 24 hours of life. She
had CDH, hypoplasia of the left lung (weight 10 g at 33 weeks),
a patent ductus arteriosus, and a Meckel diverticulum. The
fingers were long and slender with normally formed nails.
Several of these patients have rare features previously re-

ported in FS that provide a good illustration of the remarkable
phenotypic variability of this condition, including duodenal
atresia, esophageal atresia and tracheoesophageal fistula,2,3 and
hypoplasia of the olfactory nerves.4,5 We were unable to find
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mention of the fusions between the liver, testis, kidney, and
adrenal gland, but fusions of the adrenal gland to the liver,
splenopancreatic fusion, and splenogonadal fusion have each
been described once in FS.6 These features may be useful diag-
nostic markers of FS in patients without CDH or for patients
with CDH without nail hypoplasia.

Hirschsprung disease is a rare but notable malformation in FS
with four previously reported cases.7Hirschsprungdisease results
from aberrant migration of neural crest cells and this case sup-
ports the hypothesis that aberrant neural crest cellmigrationmay
be pathogenically important in at least some cases with FS.8 Fur-
ther support for the importance of aberrant neural crest cell mi-

Table 1
Summary of physical findings in eight cases of Fryns syndrome

Feature 1 2 3 4 5 6 7 8

Family history of CDH � � � � �

Diagnostic criteria

CDH � � � � � � � �

Brachytelephalangy/nail hypoplasia � � � �

Pulmonary hypoplasia � � � � � � �

Dysmorphism � � � � � �

Orofacial clefting � �

Macrocephaly �

Thick neck/nuchal skin � �

Corneal clouding �

Coarse facies � �

Dysplastic low-set ears � � � � �

Broad/flat nasal bridge � � � �

Micro/retrognathia � �

Cranial asymmetry � �

Small olfactory bulb �

Optic nerve atrophy �

Atrial septal defect �

Coarctation of aorta �

TOFa/bowel atresia � �

Imperforate anus �

Islet cell hyperplasia � �

Hirschsprung disease �

Renomegaly �

Anomalous ureters �

Hydronephrosis � �

Organ fusion �

Talipes �

Two vessel cord � �

Prenatal diagnosis � � � � �

AFPb/Triple screen �ve

Karyotype 46, XY 46, XX 46, XY 46, XX

Gestational age 23 w 38 w 36 w 33 w 22 w 38 w 31 w 33 w

Survival TABc † 1
year

† day 1 † TABc †day 1 †day 1 †day 1

atracheoesophageal atresia; balpha-feto protein; ctherapeutic abortion.

Letters to the editor

January 2005 � Vol. 7 � No. 1 75



gration comes from cardiac malformations consistent with ab-
normal cardiac neural crest cellmigration inFS, such asTetralogy
of Fallot and interrupted aortic arch.2 In addition, dysregulated
cell migration may be important in the pathogenesis of isolated
diaphragmatic hernia. Mice with haploinsufficiency for the slit3
gene lack the correspondingprotein that acts as a guidance cue for
themigration of axons andmyoblasts. These knockoutmice have
had herniation of the septum transversum of the diaphragm.8

Wewelcome further discussion and case submission to con-
tinue the study of this phenotypically complex and heteroge-
neous syndrome.
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