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Abstract  
 

Renal agenesis is the absence of any trace of kidney, ureter, and therefore the absence of fetal renal function. It 

constitutes a major field of antenatal screening which presents until now certain limits during ultrasound diagnosis which 

remains the only accessible, inexpensive and reproducible means of exploration for making the diagnosis with a 

sensitivity of 85%. The neonatal prognosis is considered better in the unilateral Renal agenesis with functional 

contralateral kidney, but is always fatal in its bilateral form. The objective of our study is to clarify the ultrasound 

strategy that must be adopted in antenatal to make the diagnosis while highlighting the technical difficulties that can 

misdiagnose. An update on the epidemiological and etiopathogenetic nature of the anomaly will also be discussed. 
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INTRODUCTION 
Renal agenesis is one of the most common 

congenital anomalies of the urinary tract, its incidence 

varies from 1 in 500 to 1 in 3200 births [1, 2], but with 

the advent of routine prenatal ultrasound screening and 

thanks to improved imaging, this disorder is being 

diagnosed with increasing frequency.  

 

This condition is defined as the absence of any 

trace of kidney at the birth of the child which can be 

unilateral or bilateral, it results from the failure to 

induce metanephric blastema by the ureteric bud [3]. 

 

Due to the difficulties and delay in diagnosis 

in the past, there has been little data in the literature, 

and most of the current knowledge comes from 

observational studies, case reports or case series while 

analytics studies are absent; therefore, the risk factors 

and the associated socio-economic conditions that could 

be responsible for this condition remain unclear [4]. 

 

Prenatal ultrasound is the primary imaging tool 

in detecting lethal and severe renal malformations. 

Grandjean et al., reported that the sensitivity of a fetal 

ultrasound between 18 and 22 weeks of amenorrhea to 

diagnose renal agenesis was 83.7% in a series of 18 

cases whose diagnosis was confirmed on postnatal. The 

non visualized kidney, bladder and renal artery Doppler 

coupled with amniotic fluid abnormality after 16 weeks 

of gestation are strong indicators of renal agenesis. 

However, this examination has certain limitations 

which may mislead the prenatal diagnosis [5-8]. 

 

The aim of this work will be to examine the 

accuracy and limitations of ultrasound in the prenatal 

diagnosis of renal agenesis. As we will report the 

neonatal prognostic factors. 

 

MATERIALS AND METHODS 
A cross-sectional observational study was 

designed to examine 180 records of all women who 

underwent ultrasound in whom a fetal abnormality was 

detected. We collected 5 cases of renal agenesis (Four 

bilateral cases and one single unilateral case) out of 36 

abnormalities of the urinary tract suspected during 

antenatal ultrasounds, carried out at the Gynaecology 

and obstetrics department II of the CHU Hassan II in 

Fes, France. spanning a period of six years and three 

months, from January 1, 2011, to March 31, 2017. Data 

were collected in ascending chronological order from 

departmental registers, clinical records, and ultrasound 

reports. All the data were entered using Microsoft 
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Office Excel version 2013 software. The results were 

analyzed using EPI-INFO 7 software. 

 

The clinical and paraclinical parameters studied are: 

 Epidemiological criteria: maternal age and 

consanguinity, personal or family ATCD of genetic 

disease or urinary tract disease, fetal sex. 

 Details of antenatal diagnosis: Age of diagnosis, 

biometry and amniotic fluid, Morphology of the 

urogenital system, associated extra-renal 

malformations. 

 Pregnancy outcome and delivery term. 

 Postnatal explorations. 

 

RESULTS 
Epidemiology 

During the study period, 5 cases of renal 

agenesis were detected with an incidence of 13% for all 

urinary tract abnormalities, of which 80% were bilateral 

while in 20% of cases the agenesis was a left unilateral 

agenesis. The mean maternal age was 27.42 ± 6.72 

years. The majority of affected fetus were male (80%). 

25% of the babies were born out of consanguineous 

marriage. In our series, only one patient had a family 

medical history of chromosomal disease (down 

syndrome). 

 

Ultrasound Details 

The mean age of diagnosis was 25 Week of 

amenorrhea, none of our patients had a 1st trimester 

ultrasound due to the delay in consultation. Intrauterine 

growth restriction (IUGR) has been observed in all of 

our fetus, But the unilateral form alone cannot possibly 

explain the IUGR. It was associated with a complex 

congenital heart defect with pleural effusion and 

pulmonary hypoplasia. 

 

In all fetus with bilateral renal agenesis an 

amnion was objectified while in the unilateral form 

there was a normal quantity of fluid. 

 

The morphological study in search of other 

associated malformations was difficult given the 

decrease in amniotic fluid, nevertheless some 

malformations were detected: 2 cases of bilateral renal 

agenesis were accompanied by cardiovascular 

anomalies, two others by pleural effusion with 

hypoplastic lungs (1 case of unilateral agenesis and the 

other bilateral) and 1 case of isolated bilateral agenesis 

(Figure 1 & 2). 

 

 
Fig-1: Ultrasound signs suspecting bilateral renal agenesis. (A) absence of visualization of the kidneys (B) absence 

of renal arteries on color doppler (C) non visualization of the bladder (D) pulmonary hypoplasia secondary to the 

anamnios 

 

 
Fig-2: (A) Single left kidney with empty right renal compartment (B) absence of right renal artery on color 

Doppler 
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Pregnancy outcome and delivery term:  

In our series, no therapeutic abortion (TA) was 

performed. The evolution was towards antepartum fetal 

death for 2 polymalformative fetus while the three 

remaining pregnancies were carried to term: one 

stillborn and two new-borns who died after one day, 

one of them illustrates the Potter sequence (Fig-3). 

 

 
Fig-3: Neonatal appearance of the newborn with 

Potter facies which is characterized by a 

flattened nose, an indistinct chin and low set 

ears 

 

Post-Natal Exploration 
All our new-borns have benefited from a postnatal 

ultrasound:  

 3 cases of bilateral renal agenesis for which the 

result of postnatal explorations correlated with 

antenatal ultrasound. 

 1 case with suspicion of bilateral agenesis, 

postnatal ultrasound revealed right renal agenesis 

with an ectopic and dysplastic left kidney. 

 For the only unilateral form in our series, 

ultrasound at birth revealed a small dysplastic left 

kidney with a large right compensating kidney.  

 

DISCUSSION 
Renal Embryology 

Human renal development is characterized by highly 

orchestrated interactions between two embryonic 

structures: 

 Metanephric blastema (undifferentiated 

mesenchyme in the nephrogenic crest): it is the 

proximal component, which gives rise to glomeruli 

and tubules up to the distal collecting tubules. 

 The ureteral bud: it is the distal component which 

gives rise to the collecting ducts, the calyces and 

the pelvis. 

 

During the 5th week of gestation, the ureteral 

bud comes from the Wolff canal enters the metanephric 

blastema, then around the 7th week of gestation the 

genesis of the nephron begins under the influence of the 

ureteral bud. By the 20th week, the ureteral bud 

ramifies into 15 generations and forms the entire 

collecting duct system. At this point, nephrogenesis is 

only 30% complete, and further maturation gradually 

continues until the 36th week. Then renal agenesis must 

be the result either of the absence of appearance of the 

ureteral bud, or of the failure of the engagement of the 

bud with the renal mesenchyme [9, 10]. 

 

Renal agenesis should be distinguished from 

abnormal or incomplete renal development leading to a 

non-functioning kidney, such as Multicystic dysplastic 

kidney (MCDK) or renal aplasia [11]. 

 

It should be noted that the fetal kidney only 

plays a minor role in the homeostasis of sodium and 

water in-utero, but it is the main source of amniotic 

fluid. Therefore, in renal agenesis, oligoamnios is often 

an early indicator [12]. In our study there was an 

increased incidence of oligoamnios. 

 

Epidemiology and etiopathogenesis 

Renal agenesis is one of the most common 

congenital anomalies of the urinary tract, its incidence 

varies from 1 in 500 to 1 in 3200 births, this large 

difference between the different studies is due to 

differences in the sample size, study design, diagnostic 

criteria and population selection. The impacts observed 

in different studies are summarized in the table [1, 2]. 

 

Men are more frequently affected than women 

with a ratio of 1.2 to 2.3 [13], matching the results of 

our series. This has been attributed to the anterior 

differentiation of Wolff's duct which takes place near 

the time of ureteric bud formation. The ureteral bud is 

more likely to be influenced by Wolffian duct 

abnormalities than by Mullerian duct abnormalities, 

which develop later in fetal maturation. The left kidney 

is more often absent during unilateral agenesis as in the 

case of our fetus [10]. 

 

The etiology of renal agenesis is 

heterogeneous and seems to be multifactorial with 

environmental and genetic factors such as [10, 14, 15]:  

 Several teratogenic molecules reported have been 

implicated in renal agenesis including retinoids, 

thalidomide, arsenate and cocaine.  

 In mouse, experiments have shown that the genes 

Wt-1, Pax-2, Emx-2, Lim-1 and many other gene 

deletions are associated with renal aplasia. In 

humans, natural mutations of Pax-2, KAL mutation 

are associated with renal abnormalities. 

 Unilateral renal agenesis is frequently associated 

with caudal regression syndrome, which is 

observed with increased frequency in diabetic 

patients. 

 Still for the unilateral form, it can be registered in a 

family history with genetic participation follows an 

autosomal dominant mode with incomplete 

penetrance. When a genetic cause is known, a 

genetic counselor must provide supportive 

counseling and help. The risk of developing a 

kidney defect is increased in children, parents and 
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siblings of an affected patient (12, 4 and 2% 

respectively). 

 

In our series, given the small sample available 

to us, the study of prenatal factors could not establish a 

causal link with renal agenesis. No patient in our study 

was exposed to a particular teratogenic treatment, and 

no case of pre-existing or gestational diabetes was 

reported, on the other hand 25% of our fetus were born 

out of consanguineous marriage, as well as in only one 

patient was found to have a family history of down 

syndrome. 

 

Antenatal Diagnosis 

Prenatal ultrasound is the main inexpensive 

and accessible imaging modality for the assessment of 

fetal urogenital tract abnormalities. Currently with the 

advent of high frequency ultrasound probes the fetal 

kidneys can be visible from the 1st trimester around the 

13th to 14th weeks [16]. However, in the event of a 

diagnosis doubt magnetic resonance imaging (MRI) 

seems necessary [17]. 

 

The kidneys appear as ovoid structures in the 

lumbar regions on either side of the spine. Their volume 

gradually increases during pregnancy. Their size is 

measured and compared to charts of renal growth. Until 

the 17th-18th weeks, the kidney is relatively 

hyperechogenic compared to the liver. Its echogenicity 

then decreases at this moment the cortico-medullary 

differentiation characteristic of the renal parenchymal 

architecture appears; the hypoechoic pyramids are 

triangular well organized around the sinus contrast with 

the cortex of average echogenicity. The definitive 

ultrasound appearance is observed around the 26th-27th 

weeks [10, 13]. 

 

Bilateral Renal Agenesis 

The absence of fetal kidneys in the renal fossa, 

an empty bladder and the presence of abnormal 

amniotic fluid (oligoamnios, anamnios) after 16 weeks 

of gestation are strong indicators of bilateral renal 

agenesis [18]. Color Doppler Ultrasound can be used as 

a diagnostic adjunct. Fetal renal arteries on a posterior 

coronal section should be viewed as direct branches of 

the abdominal aorta just below the origin of the superior 

mesenteric artery. The absence of renal arteries strongly 

suggests bilateral renal agenesis [19]. For our four cases 

of bilateral renal agenesis, the ultrasound with Doppler 

met the criteria for making the diagnosis. 

 

The amniotic fluid abnormality is considered a 

critical criterion in the diagnosis of bilateral renal 

agenesis but that from the 16th week of gestation, this is 

attributed to the fact that the production of fetal urine 

begins between 8- and 10-weeks of gestation but it does 

not contribute significantly to amniotic fluid volume 

until 16 weeks gestation. Before this gestational age, 

amniotic fluid is mainly formed by secretions from the 

placenta, fetal membranes and skin. Although this is of 

great help for the diagnosis, but once the oligoamnios is 

present the study of the urinary tract and the search for 

other associated malformations becomes more difficult 

[2, 18, 19]. 

 

However, prenatal ultrasound has other limitations that 

may affect its sensitivity [20, 21]:  

 The fact that the fetal kidneys appear echogenic in 

early pregnancy makes it difficult to differentiate 

them from adjacent structures. 

  The adrenal glands can also be confused with 

hypoplastic kidney tissue. 

 

Grandjean et al., reported that the sensitivity of 

a systematic ultrasound examination of the fetus 

between 18 and 22 weeks gestational age to diagnose 

bilateral renal agenesis was 83.7% [5-8], in our series 

the sensitivity was 75%, a single case diagnosed 

antenatal as bilateral agenesis whose postnatal 

exploration showed right renal agenesis with a 

contralateral ectopic and dysplastic kidney, this had no 

impact on the prognosis as the ectopic kidney was not 

functional.  

 

Unilateral Renal Agenesis 

Unilateral renal agenesis is usually detected 

quietly in infancy when evaluating a urinary tract 

infection or in adults with hypertension; but with the 

accuracy of prenatal screening increases, the rate of 

fetal forms has increased [22]. 

 

As a general rule, the ultrasound finding 

corresponds to an inability to visualize a normal kidney 

in the renal fossa with an increased size contralateral 

kidney so-called “compensatory” in 50% of cases. The 

antenatal diagnosis can be confronted with difficulties 

in certain situations [23-26]: 

 When the fetal position causes a "shadow" of a 

kidney. 

 If there are no additional abnormal ultrasound 

findings such as oligoamnios or lack of 

visualization of the bladder (Except in the event of 

a contralateral anomaly). 

 Or when the adrenal gland enlarges on the side of 

the agenesis thus mimicking a normal kidney. 

 

Special attention should be paid to the 

differential diagnosis in case of unilateral agenesis to 

rule out extreme unilateral renal dysplasia (renal 

aplasia), multi-cystic renal dysplasia with involution 

and renal ectopia.  

 

Once the diagnosis is made, the search for 

malformations of the remaining kidney seems 

necessary: as the pyelo-ureteral junction (PUJS) found 

in 11% of cases, Ureterovesical junction (UVJ) in 7% 

of cases and Vesicoureteral reflux (VUR) in 30% of 

cases [27-29]. 
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Associated Malformations 

Several previous studies have described the 

malformations that are associated with renal agenesis. 

Congenital heart defects are the most common up to 

44% (interatrial and interventricular communications), 

Pulmonary hypoplasia, genital abnormalities (the 

seminal vesicles Hypoplasia), gastrointestinal 

abnormalities (anal atresia) and Potter facies. In our 

series, cardiac malformations and pulmonary 

hypoplasia were present with a percentage of 40% but 

no case of genital or gastrointestinal malformation was 

detected on ultrasound given the anamnios [10]. 

 

Syndromic groupings have also been reported: 

Turner syndrome, Poland syndrome, Di George 

syndrome and Kallmann syndrome, VACTRELLE 

syndrome, etc… [10]; no syndrome was mentioned in 

our series. 

 

Prognosis 

Bilateral renal agenesis remains a fatal 

pathology to this day, 40% of pregnancies are carried to 

term, but children who are born do not survive beyond 

24 to 48 hours. In our series we declared two 

antepartum fetal death while the others died within 24 

hours after childbirth [30]. 

 

Regarding the unilateral form, the prognosis 

seems better in subjects with normal contralateral 

kidney without other associated extra-renal 

malformations. However, several cases reported in the 

literature of repeated urinary tract infection and arterial 

hypertension which can worsens the prognosis. Our 

case of unilateral agenesis presented fetal death in utero 

at 30 weeks as part of a poly-malformation syndrome 

[30]. 

 

CONCLUSION 
This work reinforces the idea that the antenatal 

diagnosis of renal agenesis is essentially ultrasound 

with a sensitivity that exceeds 80%, but it is necessary 

to master the echo-anatomy of the urinary system in 

order to thwart the ultrasound traps that can disturb the 

diagnosis. Unfortunately, the antenatal detection of this 

anomaly in its bilateral form cannot change the 

prognosis which remains fatal to this day, unlike the 

unilateral form where the morphological analysis can 

select cases with a good prognosis which must be 

directly connected after birth with a Pediatric 

nephrologists in order to avoid all the complications 

which can weigh down the functional prognosis. 

 

What is known about this topic 

 The antenatal diagnosis of renal agenesis has 

become more and more frequent. 

 The prognosis of this affection remains fatal for the 

bilateral form with a better prognosis for the 

unilateral form. 

What's new from your study 

 Our study confirmed the aggressive nature of this 

entity.  

 Ultrasound remains the best diagnostic tool in the 

hands of an expert, especially in third world 

countries where access to MRI it’s still difficult. 
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