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Introduction 

Renal agenesis is a congenital malformation in which one, 

unilateral, or both, bilateral, fetal kidneys fail to develop. 

Unilateral renal agenesis (URA) is defined as the one-sided 

congenital absence of renal tissue resulting from failure of 

embryonic kidney formation. Human renal development is 

initiated at the fifth gestational week and is characterized by 

highly orchestrated interactions between the outgrowing 

ureteric bud of the mesonephric duct and the metanephric 

mesenchyme. As a consequence, renal agenesis occurs when 

the ureteric bud fails to form the ureter, the renal pelvis and 

the collecting ducts and the renal mesenchyme to form 

nephrons .URA should be discriminated from abnormal or 

incomplete renal development leading to a non-functioning 

kidney, as can be identified in a multicystic dysplastic kidney 

(MCDK) or renal aplasia. With fetal ultrasonography 

screening routinely performed, clinicians are more often 

confronted with an apparent diagnosis of URA. Bilateral renal 

agenesis (Potter's syndrome) is a rare and always fatal 

malformation with bilateral absent kidneys    

The kidneys carry out functions that are essential for life. 

In healthy persons, the kidneys: produce urine, which 

eliminates urea, or fluid waste, from the blood. Kidneys 

maintain a stability of sodium, potassium, and other 

electrolytes in the blood. They Supply the hormone 

erythropoietin, helping red blood cell growth. They produce 

the hormone renin to assist regulate blood pressure. They 

produce calcitriol, also known as Vitamin D, which assists the 

body in absorbing calcium and phosphate from the GI tract. 

Everybody needs at least one kidney to survive. Without either 

one of the kidneys, the body is unable to remove waste or 

water appropriately. The accumulation of waste and fluid can 

counteract the balance of important chemicals in the blood, 

and leads to death without treatment. 

Incidence 

Unilateral agenesis is much more common, but is not usually 

 

 

of any major health consequence, as long as the other kidney 

is healthy.  

It is more related with an increased occurrence 

of Müllerian duct abnormalities, which are abnormalities 

concerning the development of the female reproductive tract 

and can be result into infertility, blocked menstrual flow, 

increased necessity for Caesarean sections, or other 

problems. Herlyn-Werner-Wunderlich syndrome is a type of a 

syndrome in which unilateral renal agenesis is collective with 

a blind hemivagina and uterus didelphys. About 40% of 

women with a urogenital tract anomaly also have a related 

renal tract anomaly. Adults living with unilateral renal 

agenesis have noticeably higher chances of hypertension . 

People with this condition are advised to approach contact 

sports with caution. The probability of a person being born 

with this condition is roughly 1 in 750. 

Bilateral renal agenesis is a medical condition in which 

both kidneys of a fetus fail to develop during gestational 

period. It is one contributory agent of Potter sequence. This 

absence of kidneys causes Oligohydramnios, an insufficiency 

of amniotic fluid in a pregnant woman, which can place extra 

pressure on the developing baby and cause further 

malformations. The condition is commonly, but not always the 

result of a genetic disorder, and is more common in infants 

born to one or more parents with a malformed or absent 

kidney. Males are more commonly affected and most infants 

that are born alive do not live beyond four hours.  

Both types of renal agenesis occur in less than 1 percent of 

births annually, according to the March of Dimes 

March of Dimes. Less than 1 in every 1,000 newborns has 

URA. Unilateral agenesis should be suspected in infants with 

a single umbilical artery. BRA is much rarer, occurring in 

about 1 in every 3,000 births. Risk factors for renal agenesis in 

newborns appear to be multi-factorial. This means that 

genetic, environmental, and lifestyle factors combine to create 
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ABSTRACT 

Renal agenesis is a congenital birth defect in which an infant is born missing one or both 

kidneys. The cause of renal agenesis is not known, though some cases result from 

inherited mutated genes. Babies with one kidney are often able to live and lead normal 

lives with ongoing tests and treatment. Those with no kidneys need long-term dialysis to 

survive.                                                                                   
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a person’s risk. For example, some early studies have linked 

maternal diabetes, young maternal age, and alcohol use during 

pregnancy to renal agenesis. More recently, studies have 

shown pre-pregnancy obesity, alcohol use, and smoking to be 

linked to renal agenesis.  

Binge drinking, or having more than 4 drinks over 2 

hours, during the second month of pregnancy also increases 

risk. Environmental factors may also result in kidney defects 

like renal agenesis. For example, maternal medication use, 

illegal drug use, or exposure to toxins or poisons during 

pregnancy may be factors. 

Ontogenesis of the normal development of the Kidney 

Human kidney develops from two sources; the secreting 

part- or the kidney tubules (Nephrons) of kidney develop from 

metanephros which is the caudal part of nephrogenic cord 

located in sacral region of embryo. The collecting part 

(collecting ducts) of kidney develops from ureteric bud- a 

diverticulum-arising from lower part of mesonephric duct. 

The metanephros forms the kidney tubules. Each newly 

formed collecting tubule is covered at free end by metanephric 

tissue cap.  The cells of metanephros form small renal vesicles 

which later form S-shaped kidney tubules. The proximal end 

of these tubules from a cup-shaped Bowman’s capsule, inside 

this capsule blood capillaries form the glomeruli (tufts of 

arterial capillaries). As the kidney tubules grow they get 

transformed into proximal convoluted tubule (PCT), loop of 

henle and distal convoluted tubule (DCT). There are about one 

million nephrons in each kidney in adult. The collecting ducts 

develop from ureteric bud of mesonephric duct. The ureteric 

bud grows towards metanephric blastema. The bud divides 

repeatedly.  

The first five generations form pelvis of kidney. 

Subsequently further division form calyces major, calyces 

minor and collecting ducts. The terminal ends of the branches 

that become slightly dilated after repeated divisions come in 

close contact with metanephric blastema that develops into 

kidney tubules thus the ureteric bud gives rise to; ureter, 

calyces major and minor and collecting ducts. The secreting 

part (kidney tubules) and collecting part (collecting ducts) 

unite and get canalized; tubules so that the urine formed by the 

kidney tubules passes down the ducts. Ascent of Kidneys- the 

kidney develops in sacral region of embryo from two sources, 

as mentioned above. As the embryo and fetus grow in length, 

there is differential growth of body wall.  

The result is that kidneys gradually ascend up and finally 

reach their adult position in lumbar region of posterior 

abdominal wall. As kidney ascends it receives its blood supply 

from higher branches of abdominal aorta.       Below is the 

Fig-1, showing the development of pronephros, mesonephros, 

metanephros and mesonephric duct opens into the cloaca. The 

Fig -2 (A, B, C and D) shows the development of the 

collecting system of the kidney. The Fig-3, shows the stages in 

the development of the nephron. 

 

Fig 1.The mesonephric duct opens into the cloaca; and 

gives off the ureteric bud. 
 

 

 

Fig 2. Formation of collecting system of the kidney, from 

ramifications of the ureteric bud. (a) Development of 

metanephric tissue and ureteric bud. (b) A well-developed 

ureteric bud. (c) Ureteric bud develops into various 
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branches. (d) Shows a developed collecting system of 

kidney. 

 

 

 

Fig 3. A scheme to show stages in the development of the 

nephrons. (a) Metanephric vesicle and ampulla develops. 

(b) Vesicle becomes pear-shaped. (c) S-shaped tubule 

begins to appear and collecting duct develops. (d) 

Development of glomerular capsule, renal capsule and 

glomerulus. (e) a well-developed nephron. 

Ontogenesis of abnormal development of kidney –Renal 

agenesis 

Events leading to renal agenesis begin when ureteric bud 

fails to induce metanephric blastema or the primordial of the 

ureters degenerate. Failure of the metanephric diverticulum to 

penetrate the metanephrogenic blastema results in failure of 

kidney development because no nephrons are induced by the 

collecting tubules to develop from the metanephrogenic 

blastema. Renal agenesis probably has a multifactorial 

etiology. There is clinical evidence that complete in utero 

involution of kidneys could lead to renal agenesis with a blind 

ending ureter on the same side (Fig-4). below shows the 

absence of the metanephric diverticulum leading to unilateral 

agenesis. 

 

Fig 4. Shows the absence of metanephric diverticulum 

(Uteric bud). Unilateral renal agenesis. 

Discussion 

Both Unilateral Renal Agenesis and Bilateral Renal 

Agenesis occur when the uretic bud, also called the kidney 

bud, fails to develop at an early stage of fetal growth. The 

exact source of renal agenesis in newborns is not yet 

recognized. Most cases of renal agenesis are not inherited 

from the parents, nor do they result from any behavior by the 

mother. Certain cases, however, are the result of genetic 

mutations. These mutations are inherited on from parents who 

either have the disorder or are carriers of the mutated gene. 

Prenatal testing can often help determine if these mutations are 

present. Most newborns with URA have few limitations and 

live normally. The outlook depends on the health of the 

remaining kidney and the presence of other abnormalities. To 

avoid wounding or damaging the remaining kidney, they may 

need to avoid contact sports when they’re older. Once 

diagnosed, patients of any age with URA need to have their 

blood pressure, urine, and blood tested annually to check 

kidney function. 

Bilateral renal agenesis is typically fatal within the first 

few days of a newborn’s life. Newborns usually die from 

underdeveloped lungs shortly after birth. However, some 

newborns survive. Those who survive will need to have long-

term dialysis to do the work of their absent kidneys. Dialysis 

is a treatment that filters and purifies the blood using a 

machine. This treatment helps keep the body in balance when 

the kidneys can’t function properly by themselves. Factors 

such as lung development and general health determine the 

success of this treatment. The main objective is to keep these 

infants alive with dialysis and other treatments until they grow 

strong enough to have kidney transplants. 

Conclusion 

Since the exact cause of renal agenesis is not known, 

prevention is not possible. Genetic factors can’t be changed. 

Prenatal counseling can help prospective parents understand 

the risks of having a baby with renal agenesis. Women can 

lower the risk of renal agenesis by reducing exposure to 

possible environmental factors before and during pregnancy. 

These include use of alcohol and certain medications that can 

affect kidney development. This birth defect is sometimes 

caused by mutated genes passed from the parents to the baby. 

If patient have a family history of renal agenesis, they should 

consider prenatal genetic testing to determine their baby’s risk. 

Babies born with one kidney usually survive and live a 

relatively normal life, with medical attention and treatment. 
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Babies born without kidneys usually don’t survive. Those who 

do survive will need long-term dialysis. 
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