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filtering capacity, ensuring that the body maintains 
homeostasis despite the loss of one kidney.

In addition to physical enlargement, the compensatory 
hypertrophy process includes an increase in Glomerular 
Filtration Rate (GFR). The GFR is an essential measure 
of kidney function, reflecting how well the kidneys 
filter blood. In children with unilateral renal agenesis, 
the GFR often rises in the remaining kidney as it adapts 
to the additional workload. This increase in GFR is a 
direct result of both the physical enlargement of the 
kidney and the physiological adaptations of the nephron 
function. Furthermore, hyper filtration occurs, wherein 
the nephrons of the remaining kidney filter a greater 
volume of plasma. While this compensatory mechanism 
is beneficial in the short term, chronic hyper filtration 
can lead to glomerulosclerosis and long-term kidney 
damage if not properly monitored.

The clinical implications of compensatory hypertrophy 
in children with unilateral renal agenesis are significant. 
Although many children manage well, there is an 
increased risk of developing hypertension due to 
the heightened workload on the remaining kidney. 
Monitoring blood pressure is essential, particularly in 
childhood and adolescence, to identify and manage this 
risk early. Studies have demonstrated that children with 
unilateral renal agenesis may experience progressive 
renal insufficiency over time, despite the initial 
compensatory mechanisms. The long-term effects 
of hyper filtration can contribute to Chronic Kidney 
Disease (CKD) later in life, emphasizing the importance 
of regular follow-ups to monitor renal function and 
overall health.

Diagnosis of unilateral renal agenesis can occur 
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Description

Compensatory hypertrophy is a physiological 
phenomenon observed in children with unilateral renal 
agenesis, a congenital condition where one kidney 
fails to develop, leaving the individual with a single 

1 in 1,000 live births and can occur sporadically or as 
part of various syndromes involving other congenital 
anomalies. While the absence of one kidney may raise 
concerns regarding kidney function, many children 
with unilateral renal agenesis lead healthy lives, largely 
due to the remarkable adaptive mechanisms of the 
remaining kidney.

When a child is born with unilateral renal agenesis, the 
remaining kidney undergoes significant structural and 
functional changes to compensate for the increased 
workload. This compensatory hypertrophy involves 
several key mechanisms that enable the single kidney to 
handle the metabolic demands of the body effectively. 
One of the primary responses is the enlargement of 
the remaining kidney, which occurs through cellular 
hypertrophy, where the kidney cells increase in size. 
This enlargement allows the kidney to enhance its 

functional kidney. This condition affects approximately 

k



Loin M. Pediatr Urol Case Rep. 2024; 11(5):454-455 455

prenatally through ultrasound or postnatally through 
the aforementioned imaging studies. Once diagnosed, 
it is essential to implement a management plan focused 
on monitoring and promoting kidney health. Regular 
follow-up appointments with a pediatric nephrologist 
are vital for assessing renal function, growth patterns 
and blood pressure. These appointments should include 
routine assessments of serum creatinine and Blood 
Urea Nitrogen (BUN) to evaluate kidney function and 
monitor for potential complications.

Encouraging a healthy lifestyle can play an essential 
role in preserving kidney function in children with 
unilateral renal agenesis. Recommendations for these 
children typically include adequate hydration to support 
kidney function, a balanced diet low in sodium and rich 
in fruits and vegetables and regular physical activity 
appropriate for their age. Such lifestyle modifications 
can help mitigate the risks associated with unilateral 
renal agenesis and promote overall health.

If hypertension develops, healthcare providers may need 
to implement antihypertensive medications to manage 
blood pressure effectively. Regular monitoring is 
essential to prevent long-term complications associated 
with uncontrolled hypertension. In addition, for families 
with a history of renal agenesis or related congenital 
anomalies, genetic counselling can provide valuable 
information regarding risks and implications for future 
pregnancies. This counselling can help families make 
informed decisions about their reproductive options and 
prepare for any potential challenges that may arise with 

subsequent pregnancies.

Compensatory hypertrophy in children with unilateral 
renal agenesis is a remarkable adaptive response that 
enables the remaining kidney to take on the functions 
of both kidneys. While the immediate effects of 
compensatory hypertrophy allow for adequate renal 
function, long-term management is essential to prevent 
potential complications associated with hyper filtration 
and hypertension. Healthcare providers play a vital 
role in monitoring these children and addressing any 
concerns that may arise throughout their development. 
Understanding and addressing the implications of 
compensatory hypertrophy is essential for optimizing 
care and ensuring the well-being of children with 
unilateral renal agenesis. 

Conclusion
Compensatory hypertrophy in children with unilateral 
renal agenesis represents an incredible physiological 
adaptation that allows for the maintenance of renal 
function in the face of congenital anomalies. While 
many children with this condition can thrive and lead 
healthy lives, ongoing monitoring and management are 
essential to address the potential risks of hypertension 
and chronic kidney disease. By promoting healthy 
lifestyle choices and providing regular medical follow-
up, healthcare providers can significantly enhance the 
long-term outcomes for these children, ensuring their 
continued health and quality of life. 


