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SUMMARY

Introduction/Objective Jeune syndrome (JS) is a rare hereditary ciliopathy characterized by asphyxiating
thoracic dystrophy, shortened limbs and brachydactyly. Extraskeletal anomalies such as chronic renal
failure (CRF), hepatic fibrosis, and retinitis pigmentosa may be a part of the JATD phenotype.

The aim of this study is to present long-term follow-up of JS patients with early progressive kidney disease.
Methods This is a retrospective study of pediatric patients with JS and CRF who were treated at the
University Children’s Hospital between January 1980 and December 2014. The patients’ data were ret-
rospectively reviewed from the medical records.

Results There were thirteen patients from 11 families, five girls and eight boys mean aged 4.3 years at
the time of diagnosis. All of the patients had characteristic skeletal findings, retinal degeneration and an
early onset of CRF at age range from 1.5 to 7 years. Five patients had neonatal respiratory distress and
congenital liver fibrosis was diagnosed in five patients. One patient died due to complications of CRF,
while others survived during follow-up of mean 11 years. IFT140 mutations were found in four geneti-
cally tested patients.

Conclusion The average incidence rate of JS with renal phenotype in Serbia was about 0.2 per one mil-
lion of child population. Long-term survival of JS patients depends on renal replacement therapy, while
skeletal dysplasia, growth failure, respiratory and eyes problems have impact on the patients’ quality of life.
Keywords: asphyxiating thoracic dystrophy; osteochondrodysplasia; ciliopathies; neonatal respiratory

insufficiency; terminal renal failure

INTRODUCTION

Jeune syndrome or asphyxiating thoracic dys-
trophy (JATD) belongs to a group of osteochon-
drodysplasia. It was first described in 1955 by
Jeune et al. [1]. In 1992, the International Work-
ing Group on Constitutional Diseases of Bone
classified Jeune syndrome as one of six short-
rib dysplasia syndromes with or without poly-
dactyly into Type I (Saldino—Noonan), Type II
(Majewski), Type III (Verma-Naumoff), Type
IV (Beemer-Langer), Jeune, and Ellis — van
Creveld [2]. They all show a recessive mode of
inheritance, frequently caused by mutations in
primary cilia intraflagellar transport (IFT) genes
[3, 4]. Primary cilia are non-motile hair-like
sensory organelles on the surface of most cells
of mammals, birds, amphibians, and fish. They
have a structure of nine doublet microtubules
emerging from a basal body that contains a pair
of centrioles [5]. A microtubule- and ATP-de-
pendent IFT governs bidirectional (anterograde
and retrograde) cargo transport and delivery
processes that are essential for primary cilia
growth and maintenance and governs a variety
of important cell signaling events that are key
to normal human development [5, 6].

The main recognizable clinical feature of
JATD visible immediately after birth is a small,

narrow chest and variable limb shortness, while
extra skeletal organ involvement may occur lat-
er in life [7]. Fatal, early neonatal respiratory
insufficiency may occur. Respiratory problems
may be difficult to manage, but bilateral tho-
racic expansion offers an effective reduction in
ventilator requirements in children with severe
condition [8].

Approximately, one third of JATD patients
display a nephronophthisis-like nephropathy
with progression to terminal renal failure.
There isn’t enough data in literature concern-
ing their long-term follow-up.

The aim of this study is to describe thirteen
JATD patients with renal phenotype who were
followed up mean 11.2 years (range of 1-26
years).

METHODS

This is a retrospective study of pediatric pa-
tients with JATD who were treated at Depart-
ments of Nephrology and at Center for dialysis
and transplantation of University Children’s
Hospital between January 1980 and December
2014. The patients’ demographic data, clinical
characteristics at presentation, laboratory data
and radiographic findings, treatments, and
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outcomes were recorded through retrospective review of
their medical records. Early course of the disease for four
patients was previously reported [9].

RESULTS

We evaluated 13 patients from 11 families, five girls and
eight boys. Their clinical characteristics are presented in
Table 1 and Table 2. Five patients were familial cases; two
sisters and two brothers, and one patient was a cousin of
two affected brothers. The others were single cases in the
family. Ages at the time of diagnosis of JATD ranged from
1.5 to 8 years, mean age was 4.3 years. In all patients, the
diagnosis was made by pediatric nephrologists when the
patients presented with chronic preterminal renal failure.

All of the patients had characteristic skeletal findings in-
cluding a narrow bell-shaped chest with short and horizon-
tal ribs that variably reduced the diameter of the thoracic
cage, short limbs and brachydactyly, while only one patient
had polydactyly. The patients shared similar radiological
features, including irregular costochondral junctions, el-
evated clavicles, short iliac bones with a trident-shaped
acetabular roof of the pelvis, short and wide long bones of
the extremities, and cone-shaped epiphyses of phalanges
of hands and feet (Figures 1-4).

Five patients had neonatal respiratory distress but only
two of them remained prone to respiratory problems later
in the disease course. All except one patient were growth
retarded (height below the third percentile). In addition, all
patients had retinal degeneration and chronic renal failure,
and five patients had congenital liver fibrosis.

Genetic analysis was performed in four patients. I[FT140
mutations were found in all of them [10].

Only one patient died due to heart failure in pre ter-
minal renal failure, while others survived during mean 11
years of follow-up. Renal replacement therapy was pre-
dominant for patients’ survival, while skeletal dysplasia,
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growth failure, respiratory and eye problems had impact
on the patients’ quality of life. All the patients had normal
psychosocial development. The three oldest patients had
university education, normal jobs and normal, indepen-
dent social life.

DISCUSSION

JATD is a rare autosomal recessive disorder with a vari-
able prevalence estimated at one per 70,000-150,000 live
births [4, 8]. It has been described that about 30% of JATD
patients will have renal involvement [8]. During the study
period, only 13 patients with JATD and renal involvement
were identified at the Dialysis and Transplantation Center
of the University Children’s Hospital in Belgrade, which
serve all pediatric patients with terminal renal failure in
Serbia. Thus, the average incidence rate of JATD with renal
insufficiency in Serbia was 0.4 per year or approximately
0.2 per one million of child population.

The diagnosis of JATD is based on clinical and radio-
logical findings. A key factor in the early diagnosis of
JATD is skeletal dysplasia manifested as abnormal small
thorax causing a reduced thoracic capacity, short limbs
and brachydactyly, with occasional postaxial or axial poly-
dactyly of the hands [8]. All of our patients had thoracic
and limb abnormalities, but only one patient was found
to have polydactyly.

Early postnatal survival of patients with JATD is often
dictated by respiratory insufficiency due to the restrictive
chest cage. From the literature data the survival rates in
infancy are 40-80% [7, 8]. Treatment is usually palliative
respiratory support, while in severe cases bilateral thoracic
reconstructive surgery offers satisfying functional and es-
thetic results [7, 8]. Respiratory problems tend to become
less pronounced with age due to improved mechanical
properties of the chest wall with growth. However, ma-
jority of the patients maintained a restrictive lung function

Table 1. Clinicalof characteristics of patients with Jeune syndrome (JATD)

JATD patients 1 2 3 4 5 6 7 8 9 10 11 12 13
Sex M M F M M M M M M F F

ggeira:) presentation | g5 | 3 | 3 | 45 6 6 25 | 5 | 15 |35 | 7 | 3 6
Follow-up (years) 8 2 26 13 13.5 14 4.7 3 1 5 21 14 21
Genetic analysis* - - - IFT140 IFT140 IFT140 - - - - - - IFT140
NRI + + - + - - - + - + - - -
Small thorax + + + + + + + + + + + + +
Brachydactilia + + + + + + + + + + + + +
Polydactylia - - + - - - - - - - - - -
Cone-shaped

epiphyses + + + + + + + + + + + + +
Shortened legs + + + + + + + + + + + + +
Short stature + + + + + - + + + + + + +
Facial dysmorphism + + + + + + + + + + + + +
Impairment of vision + + + + + + + + + + + + +
Congenital hepatic

fibrogsis P + + + - + - - - - + _ _ _

JATD - Jeune asphyxiating thoracic dystrophy; M - male; F — female; NRI - neonatal respiratory insufficiency; * Genetic analysis in England [11]
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Figure 1. Clinical features of Jeune syndrome patients; a-b) Pheno-
types of patients JATD 8 and JATD12 at five years of age; note dis-
proportionate short stature with short extremities, relatively narrow
thoraces with a protruding abdomen

Figure 2. Thoracic features of Jeune syndrome: chest X-ray taken at
the age of five years in patient JATD 8; note the narrow thorax, short
ribs and elevated clavicles

impairment resulting from lung hypoplasia. In our series,
only five patients (38.5%) experienced respiratory prob-
lems in the infancy, and none died because of these. Two
patients were prone to respiratory tract infection during
further follow-up.

In contrast to milder respiratory problems in our pa-
tients, compared with those described in most articles [7,
8, 10-13], extraskeletal features affecting the eyes and kid-
neys were highly expressed later in life.

Retinal abnormalities are reported in 15-50%, but it
may represent under-ascertainment [14, 15, 16]. All of our
patients had documented retinal pigmented dystrophy by
fundoscopy and/or electroretinography, but only half of
them suffered of night blindness, usually manifested after
the age of two years. Defective rhodopsin transport via
the connecting cilium in retinal photoreceptor cells is pro-

‘ DOI: https://doi.org/10.2298/SARH160218027P

Figure 3. Characteristics of the pelvis of Jeune syndrome: X-ray of the
pelvis of patient JATD 12 at the age of 20 years; note the typical trident
appearance of the acetabula

Figure 4. Brachydactyly in Jeune syndrome: a) typical broad hand with
short fingers of the patient JATD 8; b) X-ray of the left hand of the same
patient; note short and dysplastic phalanges

posed as the basis for the development of retinal dystrophy
[16]. The ophthalmologic problems may cause gait insta-
bility which may prone them to trauma. That happened to
one of our patients (patient No. 10), who had head trauma
with subarachnoid hemorrhage and consecutive operative
treatment at the age of 3.5 years. Five patients needed oph-
thalmologic correction by glasses due to hypermetropia.
Renal involvement has been reported in 17-20% of
JATD patients [10-14, 17-20]. The kidneys are usually
of normal or reduced size. The histological findings on
renal biopsy include atrophic and cystic dilatation of the
tubules, diffuse interstitial fibrosis, periglomerular fibrosis,
and glomerular sclerosis. Cysts may develop typically at the
corticomedullary junction [17]. Usually, clinical renal prob-
lems do not manifest until the second year of life and renal
failure manifests at a median age of 13 years. Our patients
had early onset of renal failure occurring at age range from
1.5 to seven years. Initial symptoms were relatively mild,
started at approximately age of two years, and consisted of
polyuria, polydipsia, and enuresis. That may be the explana-
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tion of delayed diagnosis until the advanced stage of renal
failure. No effective prophylaxis or treatment is available for
renal involvement in JATD other than supportive care once
chronic renal failure develops and dialysis and transplanta-
tion for terminal renal failure prove ineffective. One of our
patients died at the age of 1.5 years due to cardiovascular
complications of chronic renal failure. Other patients were
on renal replacement therapy. Ten patients were successfully
transplanted. As found by other authors [19], no recurrence
of JATD was noted after transplantation.

JATD can be associated with periductal liver fibrosis,
due to which patients develop hepatomegaly and moderate
portal fibrosis with mild bile duct proliferation [8, 21]. Bile
duct involvement in these cystic kidney diseases may be
explained by the ciliary theory because the epithelial cells
lining bile ducts (cholangiocytes) possess primary cilia.
Five of our patients had mild liver affection.

The association of pancreatic fibrosis with Jeune syn-
drome has been described, but it has not been appreciated
as a stable and important manifestation of this disorder
[22]. None of our patients had pancreatic involvement.

Most of our patients exhibited short stature that can
be explained by skeletal dysplasia and renal failure. Two
patients had obesity that was difficult to treat with dietary
measures. All patients had normal psychosocial develop-
ment, doing well in school.

A lot of research has been done concerning a genet-
ic diagnosis of JATD. A locus for JATD was mapped to
chromosome 15q13 [23]. Work in animal models such as
knockout mice suggests that defective IFT leads to im-
paired hedgehog signaling, which disturbs chondrogenic
and osteogenic cellular proliferation and differentiation,
leading to chondrodysplasia phenotypes [24, 25, 26].

Recently, five genes causing JATD have been reported,
all encoding proteins involved in IFT (DYNC2H1, IFT80/
WDR56, IFT139/TTC21B, IFT144/WDR19, IFT140) [4,
10, 15, 27-33]. DYNC2H1 is a major gene responsible for
JATD [27, 28, 29]. Phenotype-genotype correlations were
recognized [27]. IFT140 mutations in JATD seem to be
causal only for a specific subset of cases with severe renal
and prominent retinal involvement, in the context of het-
erozygous mutations potentially modifying the skeletal
phenotype [10]. These mutations were documented in four
of our patients, who were the only ones in whom genetic
testing was done [10]. Having in mind that clinical features
of the remaining patients, such as a non-lethal thorax-
related clinical course, no polydactyly, retinal dystrophy,
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KeHoB cuHpgpom ca 6y6pexkHOM NHCYPULMjeHLnjom

Amupa Meuo-Antnh'?, Mupjasa Koctuh'?, BpaHknua Cnacojeuh?, lopgaHa Munowwescku-llomuh?, ywat Mapunosuh?,

[lnsHa Kpywumh?, MupjaHa LiBeTkoBunh?

'YHuBep3utet y beorpapy, MeguumHcku dakynter, beorpag, Cpbuja;

YHnBep3nTeTCKa Aedja knuHuKa, Hedpponowko ogemetse, beorpan, Cpbuja;
3LleHTap 3a gujanu3y 1 TpaHcnnaHTauujy,Mpod. Ap Munaxa Monosuh-Ponosuh’, YHnBepauTeTcka aevja knuHuka, beorpag, Cpbuja

CAXETAK

Yeop/Unsmb XKeHos cuHapom (KC) peTka je xepegutapHa Lunu-
onatwja Kojy KapaKkTepyLy achyKTUYHa TopaKasHa AncTpoduja,
CKpaheHu ekcTpemMnTeT 1 NPCTU. EKcTpackenetHn nopemehaju
Kao LUTO Cy XpOHWYHa bybpexkHa nHcypuumnjeHumja (XBU), dun-
6po3a jeTpe 1 NUTMEHTHWN PETUHUTUC NUTMEHTO3a MOTy 6UTK
neo XC peHoTtmna.

Linmb oBe cTyamje je pa npukaxe ayrotpajHo npahere MC 60-
NecHUKa ca paHVM NporpecrBHUM obosberem bybpera.
MeTtoge OBO je peTpocneKkTUBHa CTyAMja NeAnjaTpUjcKmx
6onecHyika ca XC v XBU Koju cy neyeHn Ha YHVBEP3NUTETCKO]
[eyjoj KnuHuuwm y nepriopy of jaHyapa 1980. go aeuembpa 2014.
rofuHe.

PesynrtaTtm YKynHo je 6uno 13 6onecHuka u3 11 damunuja,
neT AeBOjuMLa M OCaM fleyaka NPoceyHor y3pacTa 4,3 rogrHe
y Bpeme fyjarHo3e 6onectu. CBy 6onecHNLM Cy Manm KapakTe-

‘ DOI: https://doi.org/10.2298/SARH160218027P

pYICTMYHE NPOMEHe CKeneTa, PeTrHanHy AereHepaumjy v paHy
XBW'y y3pacty 1,5-7 rogumHa. et 6onecHuKa je MMano HeoHa-
TaJIHU PecnnpaTopHU ANCTPEC N KOHreHUTanHa ¢prbpo3a jetpe
je omjarHocTrkoBaHa Kog net 6onecHuKa. JejaH 60necHuK je
YMPO, [OK Cy OCTanu NPeXuBenu y ToKy npoceyHor npahersa of
11 roguHa. ®T 140 myTauuje Cy OTKpYBEHE Y YETUPY FeHETCKM
TecTpaHa 6onecHuka.

3akbyuak lNpoceyHa nHumaeHua XC ca peHanHumM GeHoTUNoM
y Cpbuiju je oko 0,2 Ha MUIMOH feyje nonynauwje. lyrotpajHo
npexiBbaBame 0BUX 6onecHrKa 3aBUCK of ycnexa Tepanuje
dyHKUpje bybpera, [OK CKeneTHa Ancnnasuja, 3acToj y pacry,
pecnypaTopHW 1 O4HK NPOONEMY YTIYY Ha KBAJIUTET XMBOTA.

KmbyuHe peun: achuKTUYHA TOpaKasiHa AncTpoduja; ocTeo-

XOHApoAncnnasuja; LunmonaTmje; HeoHaTaaHa pecnMpaTopHa
VHcyduLmjeHLja; TepMrHanHa 6ybpexkHa nHcydrumjeHumja
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