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3Laboratoire d’Anatomie Pathologique, Hôpital Bicêtre, Garches, France
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Three children with Jeune syndrome (as-
phyxiating thoracic dystrophy) had clinical
and laboratory evidence of liver disease. In
two patients the disease evolved to biliary
cirrhosis, whereas in the third it was recog-
nized when extensive fibrosis was develop-
ing. In the three patients, treatment with ur-
sodeoxycholic acid appeared to control the
progression of the hepatic dysfunction. Am.
J. Med. Genet. 87:324–328, 1999.
© 1999 Wiley-Liss, Inc.
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INTRODUCTION

Asphyxiating thoracic dystrophy, Jeune syndrome, is
an osteochondrodysplasia characterized by narrow tho-
rax, short ribs, and short limb dwarfism with abnor-
malities of the bones in the pelvis and limbs [Jeune et
al., 1955]. Associated manifestations include renal fail-
ure and pancreatic lesions [Friedman et al., 1975;
Oberklaid et al., 1977]. Hepatic abnormalities have
been reported in postmortem examinations and liver
biopsy specimens [Edelson et al., 1974; Oberklaid et al.,
1977], but except for a few patients with persistent
hepatic manifestations including cirrhosis [Hudgins et
al., 1992], most cases were reported to be symptom-free
[Whitley et al., 1987]. We report on three patients with
Jeune syndrome and severe hepatic involvement, in
whom oral ursodeoxycholic acid appeared to control the
progression of the liver disease.

CLINICAL REPORTS
Case 1

This male infant was the first child of unrelated
healthy parents. The pregnancy was achieved by in
vitro fertilization. At 20 weeks of amenorrhea, fetal
biometry was at the 5th centile. Fetal chromosomes
were normal, 46,XY. At 32 weeks, fetal skeletal X-ray
studies suggested chondrodysplasia (shortness of long
bones) but it was not possible to specify its type. At
birth (39 weeks), weight was 3010 g and length 46 cm.
The thorax was narrow and the limbs were moderately
short; there were five fingers on each hand. Oxygen
therapy was started in the minutes following birth due
to diffuse cyanosis with hypoxemia (SaO2 : 85%). The
diagnosis of asphyxiating thoracic dysplasia was con-
firmed by radiographs, which showed a narrow and
bell-shaped thorax, small pelvis, and trident appear-
ance of acetabular margin (Fig. 1a and Fig. 2). At 2
days the infant was jaundiced, and the liver was pal-
pated 3 cm below the right costal margin. The stools
were pale and the urine dark. Laboratory data showed
isolated cholestasis (Table I). Liver and biliary tracts
were normal on ultrasound examination. Jaundice
slowly regressed during the following three weeks, and
the child was discharged with a treatment combining
oxygen therapy and intermittent gastric drip feeding.
At 2.5 months, he was readmitted for pallor and hypo-
tonia, and the abdomen was painful on physical exami-
nation, whereas jaundice had completely cleared. Stan-
dard laboratory data, including hepatic function, were
normal (Table I). Clinical manifestations slowly re-
solved when the child was fed with maternal milk. Dur-
ing the following months, failure to thrive and respira-
tory insufficiency with chronic hypercapnia developed
so that, at 1 year, tracheostomy had to be performed
and mechanical ventilation initiated. At that time se-
rum transaminases and gGT concentrations were el-
evated (Table I). Renal function was normal. Between 1
and 3 years, respiratory and nutritional problems were
so severe that liver function tests were not performed.
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At 3 years, the general status had improved: mechani-
cal ventilation was only necessary for sleep, enteric nu-
trition was stopped, and the liver was normal on physi-
cal examination. Four months later, laboratory data
indicated cholestasis and cytolysis (Table I). Hepatic
ultrasound findings were normal and serology for

hepatitis viruses A, B, and C (including polymerase
chain reaction) were negative. Light microscopic ex-
amination of the liver tissue showed extensive portal
fibrosis with architectural disorganization (not shown).
The child was given oral ursodeoxycholic acid (600 mg/
m2/day). Three months later, hepatic laboratory data
were normal (Table I). At 4 years, the boy still needs
intermittent mechanical ventilation and, under treat-
ment, the liver is normal on physical and laboratory
examination (Table I).

Case 2

This male infant, born after a full-term uneventful
pregnancy, was the first child of unrelated healthy par-
ents. Birth weight was 3300 g. The diagnosis of asphyx-
iating thoracic dysplasia was obvious soon after birth
on physical examination (narrow thorax and short
limbs, whereas polydactyly was absent) and skeletal
radiographs showed narrow thorax, short ribs (Fig. 1b),
and small pelvis with short flared iliac bones and tri-
dent appearance of acetabular margin. The infant re-
quired mechanical ventilation for two months and was
then discharged with nutritional support and respira-
tory physiotherapy. At 7 years, the child had hepatitis
B and, six months later, serum HBs antigen had dis-

Fig. 1. Chest radiographs of the three patients showing narrow and bell-shaped thorax and short ribs. a: Case 1. b: Case 2. c: Case 3.

Fig. 2. Pelvic radiograph (patient 1) showing a small pelvis, trident
appearance of acetabular margin, and short iliac bones.
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appeared but transaminases were still slightly raised
(Table II). At 10 years, hepatomegaly was noted for the
first time (7 cm below the right costal margin) and the
liver was hard; the spleen was also enlarged (6 cm be-
low the left costal margin).There was no pruritus. Se-
rum, hepatic tests results are shown in Table II. Sero-
logical markers were negative for cytomegalovirus, Ep-
stein-Barr virus, and A and C virus and confirmed the
absence of Hbs and Hbe antigens and of HBV-DNA
(thus ruling out the diagnosis of postviral cirrhosis).
Antismooth muscle and antireticulum autoantibodies
were not found in the serum. Portal hypertension was
confirmed by abdominal ultrasonography. Light micro-
scopic examination of the liver tissue showed biliary
cirrhosis with disseminated lesions of the biliary epi-
thelium and fibrosis surrounding bile ducts (Fig. 3).
The child was given oral ursodeoxycholic acid (600 mg/
m2/day). During the following years, physical findings
remained stable and hepatic laboratory data slowly im-
proved (Table I). At 15 years, the boy weighed 33 kg (−3
SD) and his height was 151 cm (−3 SD). The liver was
markedly enlarged and hard and the spleen was pal-
pated 11 cm below the costal margin. Laboratory data
are shown in Table II. Oesophageal endoscopy was
macroscopically normal. The patient is now 17 years
old ; his height is 163.5 cm and his weight 46.3 kg.
Respiratory function tests are within normal limits
(SaO2: 98%, day and night) and liver laboratory data
are normal under treatment with ursodeoxycholic acid
(Table I).

Case 3

This 3310 g male infant was born by cesarean sec-
tion, and at birth the diagnosis of Jeune syndrome was
obvious on clinical (short limbs without polydactyly
and narrow thorax) and radiological examinations (Fig.
1c), which also showed a trident appearance of the ac-

etabular margin. On day 2, jaundice was noted and
conjugated hyperbilirubinemia was found on labora-
tory investigations (Table III). The child stayed in a
pediatric unit for two months because he needed oxy-
gen therapy and was then discharged with mild jaun-
dice. At 6 months he was readmitted for abdominal
distension. Physical examination showed an enlarged
and hard liver (8 cm below the costal margin) and peri-
toneal effusion, whereas jaundice had resolved and the
spleen was not enlarged. Laboratory data are shown in
Table III. A few weeks later, liver needle biopsy was
performed and light microscopic examination of the
liver tissue showed diffuse fibrosis (Fig. 4a). The child
was then discharged with a treatment including spi-
ronolactone, as is often prescribed for children with
peritoneal effusion and liver disease. Due to severe so-
cial and familial problems, he was lost to follow up for
18 months. At 25 months, length and weight were at
the 10th centile. The child was not able to walk but
psychomotor development appeared normal. The liver
was still enlarged and hard and the spleen was also
enlarged. Serum transaminases and gGT concentra-
tions are shown in Table III. Numerous viral serologies
were negative (EBV, CMV, A and B virus). Vaccination
against B virus was initiated. Microscopic examination
of the liver tissue disclosed biliary cirrhosis (Fig. 4b),
and percutaneous cholangiography showed thin but
normal bile ducts (not shown); laboratory findings of
mild hypersplenism were first noted at the age of 4
years, when the platelet count was 145,000/mm3. At
the same time portal hypertension was recognized on
ultrasound examination, whereas both kidneys and
pancreas were found to be normal. Ursodeoxycholic
acid was prescribed (600 mg/m2/day). Six months later
the mother stated that, due to recurrent vomiting, she
had not administered the medication. The patient was
admitted to our unit at 6 years. Height was 105 cm (−2

TABLE I. Case 1. Serum Transaminases, Biliary Acids, gGT, and Bilirubin (BC: conjugated bilirubin) Concentrations During
Follow-Up Showing the Efficacy of Treatment With Ursodeoxycholic Acid*

Day 1
2.5

Months 1 Year 3 Years
3 Months of
treatment

4 Years
(1 year of

treatment)

ASAT (IU/l) 25 21 128 165 30 26
ALAT (IU/l) 30 28 102 238 36 32
gGT (IU/l) 90 68 132 428 65 50
Biliary acids (mmol/L) ND ND ND 50 10 7
Bilirubin (mmol/L) 220 (BC:60) 12 13 10 8 9

*ASAT, aspartate-aminotransferase; ALAT, alanine aminotransferase; gGT, g glutamyl transpeptidase; ND, not done.

TABLE II. Case 2. Serum Transaminases, Biliary Acids, gGT, and Bilirubin
Concentrations During Follow-Up Showing the Efficacy of Treatment With

Ursodeoxycholic Acid*

7 Years
(hepatitis) 7.5 Years 10 Years

15 Years
(5 years of
treatment)

17 Years
(7 years of
treatment)

ASAT (IU/l) 325 61 75 59 35
ALAT (IU/l) 430 58 140 69 38
gGT (IU/l) 130 25 270 109 35
Biliary acids (mmol/L) ND ND 31 12 8
Bilirubin (mmol/L) 11 8 11 10 8

*ASAT, aspartate aminotransferase; ALAT, alanine aminotransferase; gGT, g glutamyl transpeptidase;
ND; not done.
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SD) and weight 16.72 kg (−1 SD). Psychomotor devel-
opment was normal. Hard hepatomegaly (10 cm below
the costal margin) and splenomegaly (10 cm) were
noted. Oesophageal endoscopy showed three varices.
Serum transaminases, gGT, and biliary acid levels
were raised (Table III). Despite renewed prescription,
ursodeoxycholic acid was not given to the child. Three
years later, cholestasis had increased (Table III),
whereas other laboratory data were unchanged. There
was no evidence of hepatic failure. The search for ab-
normal bile acids in serum and urine was negative.
Ursodeoxycholic acid was finally accepted by the child.
A year later, physical findings were unchanged. Con-
versely, biliary acid serum concentration had dramati-
cally decreased to 5 mmol/L. The boy is now 11 years old
and height and weight are −2 SD. Liver and spleen are
clinically unchanged. Respiratory function is moder-
ately impaired (70% of normal values). Renal function
is normal. Hepatic tests results are shown in Table III.
The ursodeoxycholic acid dosage has been adjusted to
the patient’s growth.

DISCUSSION

We report on three children with Jeune syndrome in
whom liver involvement was severe and led to hepatic
fibrosis and later to biliary cirrhosis with portal hyper-
tension. In one patient prolonged neonatal cholestasis
was the initial manifestation of liver involvement,
whereas in the other two hepatic lesions were recog-
nized late when fibrosis or even cirrhosis had devel-

oped. In each case the search for another origin of the
hepatic involvement was unrewarding including viral
tests (serologies, HbS and Hbe antigens, HBV-DNA
and PCR for virus C) and autoantibodies: thus postvi-
ral- or autoimmune-induced cirrhosis was excluded in
the three cases. In the three patients, ursodeoxycholic
acid was prescribed, bearing in mind its efficiency in
pediatric patients with progressive intrahepatic chole-
stasis, and it appeared to control the progression of the
liver disease.

Jeune thoracic dystrophy is an osteochondrodyspla-
sia transmitted as an autosomal recessive trait. It is
often lethal because of respiratory insufficiency during
infancy or renal failure later [Jeune et al., 1955; Oberk-
laid et al., 1977]. However, some patients may survive
infancy, and the condition has been reported in adults
[Friedman et al., 1975; Giorgi et al., 1990]. The com-
mon findings in this disease are skeletal dysplasia with
long and narrow thorax, shortness of hands and feet,
polydactyly (which was absent in the three reported
patients), short long bones with metaphyseal irregular-
ity, and progressive renal disease [Oberklaid et al.,
1977]. Other clinical manifestations are less common.
They include cystic lesions of the pancreas [Karjoo et
al., 1973], abnormalities of retinal pigmentation or ta-
petoretinal degeneration [Wilson et al., 1987], and den-
tal and nail defects.

Liver involvement has been reported in infants and
children with Jeune syndrome [Edelson et al., 1974;
Hudgins et al., 1992; Oberklaid et al., 1977; Turkel et
al., 1985; Whitley et al., 1987]. It may present as pro-
longed neonatal jaundice in infancy, or early hepatic
cirrhosis [Hudgins et al., 1992]. Initially, it was hy-
pothesized that, after normalization, clinically appar-
ent hepatic dysfunction was not likely to recur during
infancy or childhood [Whitley et al., 1987]. However,
our cases clearly show, as suggested by Oberklaid et al.
[1977], that the liver disease may be progressive even
after clinical normalization and that the histopatholog-
ic lesions may worsen. Serum markers have rarely
been studied in such patients but increased levels of
transaminases and/or gGT suggest liver disease.

Bile duct proliferation and portal fibrosis have been
described associated with Jeune syndrome [Edelson et
al., 1974; Oberklaid et al., 1977], and two cases of early
cirrhosis have been well documented [Hudgins et al.,
1992]. Usually, the hepatic lesion of the Jeune syn-
drome has similar morphometric properties to that of

TABLE III. Case 3. Serum Transaminases, Biliary Acids, gGT, and Bilirubin (BC: conjugated
bilirubin) Concentrations During Follow-Up Showing the Efficacy of Treatment With

Ursodeoxycholic Acid*

Day 2 2 Years 6 Years 9 Years

10 Years
(1 year of

treatment)

11 Years
(2 years of
treatment)

ASAT (IU/l) 65 75 107 186 72 65
ALAT (IU/l) 80 98 158 195 65 80
mGT (IU/l) 190 120 118 350 85 60
Biliary acids (mmol/L) ND ND 59 1878 5 20
Bilirubin (mmol/L) 180 (BC:55) 13 10 12 8 9

*ASAT, aspartate aminotransferase; ALAT, alanine aminotransferase; gGT, g glutamyl transpeptidase; ND, not
done.

Fig. 3. Case 2. Liver biopsy specimen at 10 years of age, showing portal
fibrosis encompassing hepatocytes and bile ducts smothered in fibrous tis-
sue (Masson trichrom, ×400).
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congenital hepatic fibrosis even though the portal
tracts are smaller [Landing et al., 1980].

The pathogenesis of hepatic involvement in Jeune
syndrome is still unclear. Our cases show that bile
ducts are anatomically normal and that no abnormal
biliary acid is found in such patients.

The prognosis for liver disease appears to be poor
according to previous reports. However, the adminis-
tration of ursodeoxycholic acid appeared, in our three
cases, to control the progression of hepatic dysfunction,
as previously reported in children with progressive fa-
milial intrahepatic cholestasis [Jacquemin et al., 1997].
However, it was not possible, owing to ethical consid-
erations, to control hepatic histology under treatment,
since both clinical and laboratoy data had improved.

Our findings suggest that patients with Jeune syn-
drome should be followed regularly with particular at-
tention to hepatic function, including the measurement
of serum biliary acid concentration. Abnormal results
should lead to specialized investigations and to early
treatment with ursodeoxycholic acid so that the pro-
gression of the liver damage may be stopped or, at
least, controlled.
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Fig. 4. Case 3. a: Liver biopsy specimen at 8 months of age, showing diffuse and severe fibrosis with ductular proliferation. b: Liver biopsy specimen
at 25 months of age, showing biliary cirrhosis (Masson trichrom, ×100).
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