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CAKUT /  LUTO

✴ Congenital 

✴ Anomalies of 

✴ Kidney and 

✴ Urinary 

✴ Tract

✴ Low 

✴ Urinary 

✴ Obstruc;on



pyélectasie
✴ mesure dans le plan axial, dos en avant 
✴ Incidence ~ 0.1-2% des foetus  
✴ 30% des malformations à la naissance 

✴Problème du seuil:  
✴≥ 4 mm et < 23 SA Corteville 1991 
✴≥ 8 mm et > 28 SA Adra 1995 
✴≥ 7 mm et > 27 SA Kent 2000 
✴≥4 mm et  < 26 SA Gramelli 2006  
✴> 95ème percentile  Odibo 2003 

	 	 	 	  

	 	   	 	 	 	 	 	



seuil du 95e percen(le

Odibo et al. Prenat Diagn 2003
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histoire naturelle

UOG 2003

• Etude prospective, population “non sélectionnée" 
• n=11 465
• Pyélectasie ≥ 4 mm

18-23 SA

28 SA

Bassinet ≥4 mm
268 (2.3%) 

Modérée 4-7 mm

Modérée à sévère
>7mm / Calices

Persistante
≥ 10 mm  Echo régulières



histoire naturelle
11 465 echo 18-23 SA

268 Pyélectasie > 4mm
2.3%

Modérée à sévère > 7mm
52/268  (19%)

Modérée 4-7mm
216/268  (80%)

PDV 12%

Normalisation T3
152/191  (80%)

Persistance naissance
39/191  (20%)

Normalisation postnatale
32/39  (82%)

PDV 25%

Normalisation T3
0/36  (0%)

Persistance naissance
36/36  (100%)

Normalisation postnatale
16/36  (44%)

UOG 2003



✴ JPU uni ou bilatérale 

✴ Reflux ou mégauretère refluant unilatéral 

✴ Parenchyme rénal laminé 

✴ Fonc;on rénale globalement conservée 

✴ Tubulopathie possible ne meHant pas en jeu le 
pronos;c rénal

Les uropathies régulières



risque d’aneuploidieRisque de trisomie 21 ..?

MSM 
LHR 1,5 à 1,8Nyberg 2001 J Ultrasound Med

Bromley J Ultrasound Med 2002
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Havutcu  et al Prenatal Diagn. 2002
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valves de l’urètre postérieur

✴ con;nuum phénotypique 

✴ formes bénignes 

✴ formes sévères 

✴ uni ou bilatérales 

✴ évalua;on pronos;que?…



forme classique

dilata;on pyélique urétérale vessie de luHe urètre prosta;que



formes de mauvais 
pronos(c?

reins hyperéchogènesdilatation précoce 
27 SA

anamnios vessie de lutte
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Antenatal ultrasound to predict postnatal renal
function in congenital lower urinary tract
obstruction: systematic review of test accuracy
RK Morris,a GL Malin,a KS Khan,a MD Kilbya,b

a The School of Clinical and Experimental Medicine (Reproduction, Genes and Development), College of Medical & Dental Sciences,
University of Birmingham, Birmingham, UK b Department of Fetal Medicine, Birmingham Women’s Foundation NHS Trust, Birmingham,
UK
Correspondence: Prof. MD Kilby, Department of Fetal Medicine, Birmingham Women’s Foundation NHS Trust and the School of Clinical and
Experimental Medicine, College of Medical & Dental Sciences, University of Birmingham, Birmingham, B15 2TG, UK.
Email m.d.kilby@bham.ac.uk

Accepted 16 March 2009. Published Online 11 May 2009.

Background Congenital urinary tract obstruction can lead to
perinatal mortality and morbidity. Assessing antenatal ultrasound
features may help identify fetuses likely to suffer complications.

Objective To evaluate the accuracy of antenatal ultrasound in the
prediction of postnatal renal function in cases of congenital lower
urinary tract obstruction (LUTO).

Search strategy We conducted electronic searches in MEDLINE,
EMBASE, the Cochrane Library, MEDION, SIGLE, SCISEARCH
Index of scientific and technical proceedings, National Research
Register (database inception – 2008) and Medical Conferences
register and searched reference lists.

Selection criteria Two reviewers independently selected articles in
which the accuracy of fetal ultrasound features were evaluated to
predict postnatal renal function with no language restrictions.

Data collection and analysis Data were extracted on study
characteristics, quality and results to construct 2 · 2 tables.

Likelihood ratios for positive (LR+) and negative (LR)) test
results, sensitivity and specificity were generated for the different
ultrasound parameters and reference standards.

Main results Thirteen articles that met the selection criteria,
including 215 women and 33 2 · 2 tables. Meta-analysis was
performed using clinically similar subgroups to minimise clinical
heterogeneity. The ultrasound parameter that showed the best
predictive value for postnatal renal function in survivors was renal
cortical appearance, sensitivity 0.57 (95% CI 0.37–0.76) and
specificity 0.84 (95% CI 0.71–0.94), area under the curve 0.78.

Conclusion Measurement of amniotic fluid volume and the
appearance of the renal cortex at diagnosis of LUTO show
promising predictive accuracy for poor postnatal renal function.

Keywords Congenital urinary tract obstruction, prenatal diagnosis,
renal function.

Please cite this paper as: Morris R, Malin G, Khan K, Kilby M. Antenatal ultrasound to predict postnatal renal function in congenital lower urinary tract

obstruction: systematic review of test accuracy. BJOG 2009;116:1290–1299.

Introduction

Congenital abnormalities of the renal tract are one of the
most commonly identified abnormality at antenatal ultra-
sound with a incidence of between 1 in 250 and 1 in
1000.1 The majority of these abnormalities are because of
obstruction, which may occur at the ureteropelvic or ureto-
vesical junction or at the level of the bladder neck. Abnor-
malities may be unilateral or bilateral. Lower urinary tract
obstruction (LUTO) is a heterogeneous group of patholo-
gies, commonly causing bladder neck obstruction. The
most common pathologies being responsible for this in utero

presentation being urethral atresia or posterior urethral
valves.2 The natural pathogenesis of LUTO is that of high
perinatal mortality; up to 45% being associated with pul-
monary hypoplasia secondarily to severe oligohydramnios
between18 and 24 weeks.3 Even in those that survive, there
is some evidence that up to 25–30% develop end-stage
chronic renal impairment necessitating dialysis and/or
transplantation4 before the age of 5 years. For this reason
congenital obstructive uropathy is reported to account for
up to 60% of all paediatric renal transplants.5

The detection of fetal LUTO (posterior urethral valves
and urethral atresia) using prenatal ultrasound reportedly

1290 ª 2009 The Authors Journal compilation ª RCOG 2009 BJOG An International Journal of Obstetrics and Gynaecology

DOI: 10.1111/j.1471-0528.2009.02194.x
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critères biochimiques
✴ Exclure une fistule urodigestive / cloaque 
✴ dosage des enzymes digestives dans l’urine fœtale  
✴ dosage des enzymes digestives dans le liquide 

amniotique 

✴ Evaluer la fonction rénale fœtale ß2 microglobuline 
✴ sang fœtal : sensibilité de 95% et spécificité de 93% 
✴ urines fœtales : sensibilité de 93% et spécificité de 90%

NGuyen et al Prenat Diagn 2013 
Muller et al prenat Diagn 2004



ß2 microglobuline

✴valeur seuil de 5mg/L 
✴sang et urine 
✴pas si nuancé pour la fonction 

rénale… 
✴prédiction de l’IR pédiatrique



l’avenir : la protéomique?

DEFINIR DES 
CRITERES 

PRONOSTIQUES 
BASES SUR 

L’ANALYSE DU 
PROTEOME



conseil prénatal

✴ pluridisciplinaire: obstétricien - urologue - 
néphrologue 

✴ probléma;que de la fonc;on rénale / IR 

✴ degré 

✴ âge pédiatrique 

✴ âge adulte



Interven(on prénatale: ra(onnel
Levée de l’obstacle  

        - ponctions itératives 
        - drains pyelo-amniotiques, vésico-amniotiques 
        - résection de la valve         

But 
     - restaurer quantité LA indispensable poumon 
       - protection néphronique 

 Substratum physiopathologique 
       - théorie mécanistique 
       - anomalie développementale complexe (CAKUT)  
            



Interven(on prénatale: dériva(on

Nicolini et al. Lancet 1987

• Trocart  1,6 mm 

• Analgésie fœtale (PSF, IM) 
• oligo-anamnios : Amnio-infusion



Interven(on prénatale: Foetoscopie

Quintero et al. Lancet 1995 
Ruano et al. Prenat Diagn 2011

• Trocard  2,2 mm 

• Analgésie fœtale (PSF, IM) 
• pas d’infusion préalable 

• Fulguration laser membrane



Interven(on  prénatale: Résultats

BJOG 2010

✓ 20 études  
✓ Grosse vessie + Key hole ± Hydronéphrose (13-38 SA) 
✓  369 fœtus  
✓ 108 fœtus : pas d’intervention 
✓ 261 fœtus :  intervention prénatale 

- 226 Drain (87%) 
- 26 cystoscopie 
- 9 chir. ciel ouvert 
- (qq cas ponction vésicale)

Bon pronostic : urines 
     - Na < 100 mEq/L 
     - Cl < 105 mEq/L 

     - Osm > 200 mOsm/L



Interven(on  prénatale: Résultats  
critère – Survie périnatale

12 études

OR 3,86

OR 12,8



Interven(on  prénatale: Résultats  
critère – Survie +fonc(on rénale normale

AUCUN SURVIVANT 
AVEC FONCTION 
RÉNALE NORMALE 
APRÈS INTERVENTION 

DANS LE GROUPE 
“MAUVAIS PRONOSTIC“NS

Pas de 
ttt



Les interventions prénatales feraient survivre des fœtus qui seraient mort en période 
périnatale

Intervention prénatale améliore la survie 
          - très marqué dans groupe “mauvais pronostic“ 
          - NS dans groupe “bon pronostic“ avec fonction rénale  normale 

Aucun survivant dans le groupe “mauvais pronostic“ avec 
fonction rénale normale

Interven(on  prénatale: Résultats



étude LUTO

prospective: 150 patiente à inclure 
vessie à paroi épaisse + urétérohydronéphrose + 
dilatation de l’urètre post 
31 patientes inclues à la fin de l’étude… 
shunt vésicoA vs surveillance 
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Percutaneous vesicoamniotic shunting versus conservative 
management for fetal lower urinary tract obstruction 
(PLUTO): a randomised trial
Rachel K Morris, Gemma L Malin, Elisabeth Quinlan-Jones, Lee J Middleton, Karla Hemming, Danielle Burke, Jane P Daniels, Khalid S Khan, 
Jon Deeks, Mark D Kilby, for the Percutaneous vesicoamniotic shunting in Lower Urinary Tract Obstruction (PLUTO) Collaborative Group

Summary
Background Fetal lower urinary tract obstruction (LUTO) is associated with high perinatal and long-term childhood 
mortality and morbidity. We aimed to assess the eff ectiveness of vesicoamniotic shunting for treatment of LUTO.

Methods In a randomised trial in the UK, Ireland, and the Netherlands, women whose pregnancies with a male fetus 
were complicated by isolated LUTO were randomly assigned by a central telephone and web-based randomisation 
service to receive either the intervention (placement of vesicoamniotic shunt) or conservative management. Allocation 
could not be masked from clinicians or participants because of the invasive nature of the intervention. Diagnosis was 
by prenatal ultrasound. The primary outcome was survival of the baby to 28 days postnatally. All primary analyses 
were done on an intention-to-treat basis, but these results were compared with those of an as-treated analysis to 
investigate the eff ect of a fairly large proportion of crossovers. We used Bayesian methods to estimate the posterior 
probability distribution of the eff ectiveness of vesicoamniotic shunting at 28 days. The study is registered with the 
ISRCTN Register, number ISRCTN53328556.

Findings 31 women with singleton pregnancies complicated by LUTO were included in the trial and main analysis, with 
16 allocated to the vesicoamniotic shunt group and 15 to the conservative management group. The study closed early 
because of poor recruitment. There were 12 livebirths in each group. In the vesicoamniotic shunt group one intrauterine 
death occurred and three pregnancies were terminated. In the conservative management group one intrauterine death 
occurred and two pregnancies were terminated. Of the 16 pregnancies randomly assigned to vesicoamniotic shunting, 
eight neonates survived to 28 days, compared with four from the 15 pregnancies assigned to conservative management 
(intention-to-treat relative risk [RR] 1·88, 95% CI 0·71–4·96; p=0·27). Analysis based on treatment received showed a 
larger eff ect (3·20, 1·06–9·62; p=0·03). All 12 deaths were caused by pulmonary hypoplasia in the early neonatal period. 
Sensitivity analysis in which non-treatment-related terminations of pregnancy were excluded made some slight changes 
to point estimates only. Bayesian analysis in which the trial data were combined with elicited priors from experts 
suggested an 86% probability that vesicoamniotic shunting increased survival at 28 days and a 25% probability that it 
had a large, clinically important eff ect (defi ned as a relative increase of 55% or more in the proportion of neonates who 
survived). There was substantial short-term and long-term morbidity in both groups, including poor renal function—
only two babies (both in the shunt group) survived to 2 years with normal renal function. Seven complications occurred 
in six fetuses from the shunt group, including spontaneous ruptured membranes, shunt blockage, and dislodgement. 
These complications resulted in four pregnancy losses.

Interpretation Survival seemed to be higher in the fetuses receiving vesicoamniotic shunting, but the size and 
direction of the eff ect remained uncertain, such that benefi t could not be conclusively proven. Our results suggest 
that the chance of newborn babies surviving with normal renal function is very low irrespective of whether or not 
vesicoamniotic shunting is done.

Funding UK National Institute of Health Research, Wellbeing of Women, Hannah Eliza Guy Charity (Birmingham 
Children’s Hospital Charity).

Introduction
Fetal lower urinary tract or bladder outfl ow obstruction 
(LUTO) can lead to abnormal renal development, the 
results of which persist into childhood. The two most 
common congenital malformations to cause LUTO are 
posterior urethral valves1 and urethral atresia.2 Severe 
prenatal renal impairment is often associated with clinic-
ally signifi cant oligohydramnios. Such an ultrasound 
presen tation, between 16 and 24 weeks, is associated with a 

high prevalence of pulmonary hypoplasia, resulting in 
high perinatal mortality and morbidity.3–5

LUTO is usually diagnosed at 20 weeks of gestation, 
when most pregnant women in developed countries have 
a routine detailed fetal anomaly scan. Typical ultrasound 
features in the fetus are megacystis (enlarged bladder with 
a dilated proximal urethra) and bilateral hydronephrosis 
with or without renal parenchymal cystic appearances 
(cystic kidney disease). Such ultrasound features are 
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LUTO: résultats
16 shunts VA 
15 conservative management  
12 décès néonatals par hypoplasie pulmonaire 
Amélioration
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primary outcome. Formal statistical analysis was not 
attempted for the other outcome measures, nor were 
subgroup analyses or covariate adjustments, because of 
the small number of participants recruited. We have 
reported summary statistics (means with SDs or 
medians with IQRs) or individual values for these 
outcomes as appropriate.

Using a questionnaire, we elicited expert opinions on 
benefi ts of vesicoamniotic shunting relative to con-
ventional treatment from fetal medicine specialists, 
paediatric nephrologists, and paediatric urologists to 
provide informative Bayesian priors for survival to 
28 days. The elicited opinions were pooled across 
experts to create an informative prior distribution. We 
used Bayesian methods to estimate the posterior 
probability distribution of the eff ectiveness of vesico-
amniotic shunting at 28 days (a logistic model) with 
both the informative experts’ prior distribution and a 
non-informative prior (centred at the value of no eff ect, 
with very large variance [100²]).20 The analysis with non-
informative priors replicates the frequentist analysis to 
allow for additional probabilistic inter pretation of the 
results. We also used a Bayesian Cox proportional 
hazards method to model survival to Dec 1, 2012, with 
non-informative priors (informative priors were not 
elicited for survival beyond 28 days). The Cox 
proportional hazards model was stratifi ed from 
conception to 36·5 weeks (around the time of birth) 
and from 36·5 weeks onwards. To make the estimate 
on the hazard ratio (HR) scale consistent with the RR 
estimates of relative survival (insofar as both HR>1 and 
RR>1 favour vesicoamniotic shunting), the HR 
compares the hazard on conservative management 
with the intervention.

The probability of vesicoamniotic shunting increasing 
survival (RR or HR >1) and the probability of such an 
intervention substantially increasing survival at 28 days 
after birth (RR or HR >1·55, the diff erence the trial was 
powered to detect had recruitment targets been 
met) were calculated from posterior distributions. All 
Bayesian analyses were done with WinBUGS,20 with 
200 000 iterations after allowing for a 10 000-iteration 
burn-in and checking for convergence with several 
common measures. Summary estimates reported are 
medians with 95% credible intervals (CrIs). All Bayesian 
analyses were done on an intention-to-treat basis. 
Additional Bayesian analyses (eg, as treated) are 
reported elsewhere.21

This trial is registered with the ISRCTN Register, 
number ISRCTN53328556.

Role of the funding source
The funders had no role in study design, data collection, 
data analysis, data interpretation, or writing of the report. 
The corresponding author had full access to all the data 
in the study and had fi nal responsibility for the decision 
to submit for publication.

Vesicoamniotic shunt Conservative management

Livebirths

n 12 12

Days from randomisation to delivery 93 (69–118) 104 (94–112)

Gestational age at delivery (days) 249 (234–263) 255 (242–262)

Preterm labour (<37 weeks) 7 8

Vaginal delivery 8 7*

Mean birthweight, kg (SD) 2·8 (0·5) 2·8 (0·4)

Birthweight <10th centile 5 4

Admitted to neonatal ICU or children’s 
hospital

10 10

Required ventilation 6† 7‡

Required treatment for renal 
impairment

4† 3‡

Perinatal (about 28 days)

n 8 4

Required surgery in perinatal period 5 3

Still an inpatient 3† 2

Serum creatinine, μmol/L 29, 29, 88, 96, 105, 108, 
119, 342

70, 126, 449, 620

Renal function§

Normal 2 0

Mild impairment 2 1

Moderate impairment 4 2

End-stage renal failure 0 1

1 year

n 7 3

Required surgery from perinatal period 
to 1 year

6 0

Days in hospital 0, 1, 3, 20, 25, 84, 102 22, 39, NR

Weight <10th centile 4† 2†

Serum creatinine, μmol/L 34, 37, 58, 64, 81, 88, 226 60, 60, 501

Renal function§

Normal 2 0

Mild impairment 1 0

Moderate impairment 4 3

2 years

n 7 3

Required surgery between 1 and 2 years 4 1

Days in hospital 0, 1, 5, 19, 30, 37, 116 23, 37, 40

Weight <10th centile 3‡ 2

Serum creatinine, μmol/L 65, 34, 87, 227, 60, 74, NR 502, 61, 72

Renal function§

Normal 2 0

Mild 0 0

Moderate 5 2

End-stage renal failure 0 1¶

Cognitive impairment 1 serious None reported abnormal||

Data are n, median (IQR), or a list of individual values, unless otherwise indicated. ICU=intensive care unit. 
NR=not recorded (where individual values shown). *Includes one vaginal breech. †One baby did not have weight 
recorded. ‡Two babies did not have weight recorded. §Normal renal function is defined as serum creatinine less than 
50 µmol/L; mild impairment is defi ned as serum creatinine of 50 µmol/L or more, not requiring medical treatment; 
moderate impairment is defi ned as serum creatinine of 50 µmol/L or more, requiring medical treatment; end-stage 
renal failure is defi ned as need for transplant or dialysis. ¶On transplant register. ||Not all infants were investigated for 
cognitive impairment.

Table 4: Other outcomes
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primary outcome. Formal statistical analysis was not 
attempted for the other outcome measures, nor were 
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reported summary statistics (means with SDs or 
medians with IQRs) or individual values for these 
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burn-in and checking for convergence with several 
common measures. Summary estimates reported are 
medians with 95% credible intervals (CrIs). All Bayesian 
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foetoscopie: résultats? (2016)

✴50 fœtus LUTO + oligoA ± critères biochimiques 
favorables (>18SA) 

✴28% atrésie urétrale 
✴62% (31) de diagnostic de VUP —> 56 % de 

survivants (17) dont 13 avec fonction rénale 
normale à 1 an

ORIGINAL ARTICLE

Two-year outcomes after diagnostic and therapeutic fetal
cystoscopy for lower urinary tract obstruction†
Nicolas Sananes1,2, Rogelio Cruz-Martinez3,4, Romain Favre5, Ricardo Ordorica-Flores6, Raphaël Moog7, Ariane Zaloszy8,
Amilcar Martins Giron9 and Rodrigo Ruano1*

1Department of Obstetrics and Gynecology, Baylor College of Medicine and Texas Children’s Fetal Center, Texas Children’s Hospital, Houston, TX, USA
2INSERM, UMR-S 1121, ‘Biomatériaux et Bioingénierie’, Strasbourg, France
3Department of Fetal SurgeryChildren’s and Women’s Specialty Hospital of Queretaro, Queretaro, Mexico
4Unidad de Investigación en Neurodesarrollo, Instituto de Neurobiología, UNAM-Juriquilla, Queretaro, Mexico
5Maternal Fetal Medicine Department, Strasbourg University Hospital, Strasbourg, France
6Department of Pediatric Surgery, Children’s Hospital Mexico ‘Federico Gomez’ (HIMFG), Mexico City, Mexico
7Pediatric Surgery Department, Strasbourg University Hospital, Strasbourg, France
8Pediatric Nephrology Department, Strasbourg University Hospital, Strasbourg, France
9Department of Urology, Faculdade de Medicina da Universidade de São Paulo, São Paulo, Brazil
*Correspondence to: Rodrigo Ruano. E-mail: ruano@bcm.edu; rodrigoruano@hotmail.com
†This study was presented orally at the 34th Annual Meeting of the International Fetal Medicine and Surgery Society and 14th World Congress in Fetal Medicine, in
Hersonissos, Crete, Greece.

ABSTRACT
Objectives Our objective is to report long-term outcome after fetal cystoscopy for lower urinary tract obstruction
(LUTO), as well as to investigate the accuracy of fetal cystoscopy in diagnosing the cause of bladder outlet obstruction.

Methods This is a retrospective cohort study of all fetuses who underwent cystoscopy for prenatal diagnosis of LUTO
in three tertiary referral centers. Fetal diagnostic cystoscopy was performed to determine prenatally the cause of
LUTO and to ablate the posterior urethral valves (PUV).

Results A total of 50 fetal cystoscopies were performed, revealing PUV in 31 (62%) fetuses, urethral atresia (UA) in 14
(28%) fetuses, and urethral stenosis (US) in 5 (10%) fetuses. Two fetuses had trisomy 18 diagnosed after fetal
cystoscopy and were excluded from the present analysis. Fetal cystoscopy was accurate in the diagnosis of the etiology
of LUTO in 32/35 (91.4%). There were no survivors in the UA group. One fetus with US underwent urethral stenting
and survived with normal renal function at 2 years of life. Among the infants with PUV, 17/30 (56.7%) infants survived,
and 13/17 (76.5%) had normal renal function at 1 year of life; 15/28 (53.6%) infants survived, and 11/15 (73.3%) had
normal renal function at 2 years.

Conclusions Fetal cystoscopy is accurate in the diagnosis of the etiology of LUTO and serves as a guide to the specific
prenatal treatment. This procedure is associated with modest long-term survival (54%) but with adequate preserved
normal renal function in two thirds of the infants among fetuses with PUV. © 2016 John Wiley & Sons, Ltd.
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INTRODUCTION
Fetal lower urinary tract obstruction (LUTO) is an obstructive
uropathy at the level of the neck of the bladder, caused by
different entities such as posterior urethral valves (PUV),
urethral atresia (UA), and urethral stenosis (US).1,2 It occurs
in approximately two out of 10 000 births and is associated with
a high perinatal mortality and morbidity due to pulmonary
hypoplasia and renal dysfunction.3–10 Relief of the urinary
obstruction by prenatal vesicoamniotic shunting (VAS) is
commonly offered because it may reduce the postnatal
mortality.11,12 However, VAS requires an amnioinfusion prior

to shunt placement and is associated with complications such
as migration and obstruction.11,13–15

Fetal cystoscopy has been described as an alternative
option to VAS by avoiding amnioinfusion, by providing an
etiological diagnosis for the obstruction prior to prenatal
management, and consequently by directing the specific
prenatal treatment for the cause of LUTO.16–25 However, there
are limited data on outcomes after fetal cystoscopy, especially
those outcomes related to long-term follow-up. In addition,
significant perinatal complications have been reported
related to the surgical techniques.25–27
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✴ Risque de fistule urologique: 13%

critères 
biochimiques



en conclusion…
✴ Evalua;on pronos;que des uropathies sévères 

✴ critères échographiques 

✴ terme de découverte 

✴ biochimie fœtale | Protéomique … 

✴ difficulté d’établir un pronos;c pour les néphropathies 

✴ conseil pluridisciplinaire 

✴ la biochimie n’a de valeur que péjora;ve


