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Abstract 
Introduction: Congenital abnormalities of the kidneys and urinary tract play a major role in the morbidity and mortality. Many 

of these renal anomalies predispose to obstruction which lay lead to renal failure. We had in our study observed the different 

malformations in human kidneys among the adults human cadavers. 

Materials and Method: 50 cadavers who died of renal failure and were scheduled for post mortem were included in the study. 

The position of the suprarenal gland and the upper poles of the kidneys, the size, shape and the kidneys, the arrangement of the 

attached structures such as the hilum, ureter, bladder abdominal aorta and the inferior vena cava were noted and recorded. 

Results: Out of the 50 cadavers that were included into the study, 5 of them had congenital renal anomaly accounting for 10% of 

the deaths due to renal failure in adults. All the patients were between 40–60 years of age. There were two cases of lobulated 

kidney, one horse – shoe shaped kidney, one case of congenital hypoplasia and one 7 shaped left kidney. 

Conclusion: Renal anomalies are one of the common congenital anomalies which may remain unnoticed till adulthood. Of them, 

renal agenesis, horseshoe kidneys, renal hypoplasia and lobulated kidneys are relatively predominant.  
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Introduction 
Congenital abnormalities of the kidneys and 

urinary tract play a major role in the morbidity and 

mortality. It accounts for approximately 3.3-11.1% 

incidence in the general population and about 50% of 

all the congenital abnormalities.(1) Congenital kidney 

abnormalities are the leading causes of end stage renal 

disease in children and subsequent problems in 

adulthood. Many of these renal anomalies predispose to 

obstruction which lay lead to renal failure.(2) Many of 

the anomalies range from mild, asymptomatic 

malformations such as double ureters or minimum renal 

pelvic obstructions to severe pathologies such as renal 

agenesis, renal dysplasia, horse shoe shaped kidneys 

etc., which are many times fatal.(2)  

Congenital anomalies of the kidney is usually 

found associated with the urinary tract (CAKUT). This 

comprises of a broad spectrum of renal and urinary 

malformations which can range from complete renal 

agenesis to hypodysplasia, multicystic kidney 

dysplasia, duplex renal collecting system, ureteropelvic 

junction obstruction (UPJO), megaureter etc.(3,4) 

Most of the time, these abnormalities are 

associated with each other and take up a familial 

pattern, with complete and variable penetrance resulting 

in different anatomical pattern.(5) It is therefore 

estimated that there is a common pathological 

mechanism and genetic cause for all the anomalies of 

the renal system.  

One of the most common renal fusion anomalies 

observed is the horseshoe kidney which is estimated to 

occur in 1 per 400 people and was seen more common 

in male than in females.(6-8) Male preponderance is seen 

in renal agenesis also. Unilateral renal agenesis 

commonly affects approximately 1 in 500 live births, 

while bilateral in more rare.(9)  

Hypoplasia usually occurs due to inadequate 

ureteral bud branching and results in a small kidney 

with histologically normal nephrons, though few in 

number. In case of oligomeganephronia, these nephrons 

are highly enlarged.(10) 

We had in our study observed the different 

malformations in human kidneys among the adults 

human cadavers.  

 

Materials and Method 
This study was conducted by the Department of 

Anatomy at Medicity institute of medical sciences and 

Gandhi Medical College during the period of two years. 

50 cadavers who died of renal failure and were 

scheduled for post mortem were included in the study. 

The postmortem was conducted by the Department of 

Forensic Medicine and the relevant information was 

collected and noted from them.  

All the cadavers were properly numbered and 

labeled and checked for any gross external 

abnormalities. The age, sex and height of the specimens 

were noted. If any external anomaly was observed, the 

cadavers were excluded from the study.  

They were all then embalmed and kept in the tank 

solution for dissection, which was performed after 4-5 

days.  

The dissection was performed with a midline 

incision from supra-sternal notch to symphysis pubis 

and two transverse incision form the umbilicus laterally 

as far as possible to expose the abdominal and the 

thoracic cavities completely. The position of the 

suprarenal gland and the upper poles of the kidneys 

were noted and recorded. The size, shape and the 

kidneys were also recorded. The arrangement of the 

attached structures such as the hilum, ureter, bladder 
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abdominal aorta and the inferior vena cava were also 

noted and recorded.  

The cause of the renal failure was estimated. It the 

cause was not due to a congenital anomaly, the cadaver 

was discarded.  

 

Results 
Out of the 50 cadavers that were included into the 

study, 5 of them had congenital renal anomaly 

accounting for 10% of the deaths due to renal failure in 

adults. All the patients were between 40 – 60 years of 

age.  

There were two cases of lobulated kidney, one 

horse – shoe shaped kidney, one case of congenital 

hypoplasia and one 7 shaped left kidney. 

The patient with horse shoe kidney was 55 years 

old. There were no external anomalies, but the 

corresponding renal arteries were aberrant. The upper 

poles of the kidneys were wide apart from each other 

and were fixed in the midline of the lower plane by a 

flat broad isthmus, with inferior mesenteric vessels 

running in front of it. The renal arteries were found 

arising from the right and left common iliac arteries, 

and the renal veins were opening into the common iliac 

veins.  

One patient had congenital hypoplasia of the left 

kidney with a narrow ureter. The size and shape of the 

right kidney was normal and placed between T12-L3, 

while the left kidney was placed at the level of T11-L1. 

The size of the left kidney was small measuring 7 x 4 x 

2 cm in comparison to a normal kidney of 12 x 5 x 2cm. 

The length of the ureter was normal of 32cms but the 

girth or the diameter was very narrow. It opened into 

the bladder at left lateral trigone of the bladder through 

a narrow orifice (Fig. 1). 

 

 
Fig. 1: Congenital hypoplasia with narrow ureter 

 

A 40 year old male had a 7 or inverted L shaped 

left kidney, measuring 15 x 5 x 4cm and occupying the 

left lumbar region and the epigastric region, due to its 

large size. The right kidney and its associated structures 

were normal in size and presentation. The left ureter 

was slightly larger than the right ureter, though its 

length was normal (Fig. 2). 

 

 
Fig. 2: 7- shaped kidney 

 

2 cadavers had lobulated kidneys, a 60 year old 

male had left kidney lobulated while the other one was 

a 50 year old female who had a right lobulated kidney.  

The left kidney in the first case showed 4 lobes 

measuring 16x3x2cms at the level of T11-L3 vertebrae, 

with vascular anomalies. The two accessory renal 

arteries were seen arising from the abdominal aorta, one 

above and one below the renal artery. The upper artery 

entered the kidney in its upper pole, while the lower 

entered the kidney through the lower pole. The right 

renal artery entering through the middle of the hilum 

was posterior to the renal vein 

In the second case, there were no external 

abnormalities. Internally, there were three lobes on the 

right kidney of the female cadaver. There were two 

accessory renal arteries arising from the abdominal 

aorta. As in the earlier case, the upper artery entered the 

kidney in its upper pole, while the lower entered the 

kidney through the lower pole. The right renal artery 

entering through the middle of the hilum was posterior 

to the renal vein (Fig. 3). 

 

 
Fig. 3: Lobulated kidney 

 

Discussion 
Renal malformation is the set of aberrations which 

develop during the fetal stage and form major structural 

and anatomical anomalies.(11) The most serious of the 

malformations was absence of the kidney or agenesis.  

In our study out of 10 cadavers, 5 of them had 

renal anomalies, accounting for 10% of the cases. Of 
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them, two were lobulated kidneys, one was horse shoe 

kidney and one was congenital hypoplasia.  

Renal agenesis is a non-development of the kidney. 

It may be unilateral or bilateral.(12) Bilateral agenesis is 

normally a part of a syndrome of oligohydramnios, 

pulmonary hypoplasia, and extremity and facial 

anomalies. Normally this presentation is fatal. 

Unilateral agenesis is comparatively common 

accounting for 5% of the total renal anomalies. Many 

cases result from complete involution in utero of a 

multicystic dysplastic kidney. It usually is accompanied 

by ureteral agenesis with absence of the ipsilateral 

trigone and ureteral orifice.(13) 

When renal agenesis is an isolated anomaly, it is 

normally asymptomatic. Our study showed no 

incidence of renal agenesis.  

Anin Barket et al stated that anomalies of the 

urinary tract rank 3rd to 4th among the congenital 

anomalies and occurs in 10% of the population. 

Anomalies were generally due to the interaction 

between environmental factors such as maternal illness 

and exposure to toxic agents. It was observed that 15% 

of the urogenital anomalies were due to chromosomal 

aberrations 10% multifactorial, 9% due to teratogenic 

factors. According to them, the critical period of urinary 

tract is 15 – 94 days.(1)  

In another study by Pankau et al, renal 

abnormalities in Wiiliams Beuren Syndome was 17.7% 

high in comparison to 1.5% in normal population. The 

spectrum of these abnormalities ranged from minor 

anomalies such as bladder diverticula to more serious 

malformations such as renal aplasia or hypoplasia, 

duplicated kidney and renal agenesis.(14) 

Accessory renal arteries are known to be common 

and usually arise from the aorta above or below the 

renal artery and follow till the renal hilum and are 

regarded as persistent embryonic lateral splanchnic 

arteries.(15) In our study, one renal artery and two 

accessory arteries were seen entering the kidneys in the 

lobulated kidney cases which was similar to a study by 

Vikram Rao et al, who observed 28% of the cadavers 

had accessory arteries and 12% of the cases a double 

renal artery was seen supplying the kidneys.(15) This 

was similar to another study by Khamanarong et al 

where 17% of the patients had double arteries.(16) In 

other cases, an incidence of extrarenal arteries were 

observed in 9-76% of the cases among cadavers.(17) 

Renal hypoplasia is a mal development of the 

kidney that effects its size, shape or structure. Normal 

renal development is initiated by penetration of 

metanephric blastema. True hypoplasia is restricted to 

describe those small kidneys that have less than the 

normal number of calyces and nephrons but are not 

embryonic.  

In our study we found only one case of renal 

hypoplasia among 50 cadavers. Rubenstein et al found 

an incidence of 2.5% of true hypoplasia.(18) 

Horseshoe kidney is the most common fusion 

abnormalities in the kidney and is estimated to occur in 

1 in 400 people with a predominance in males.(6-8) 

Horseshoe kidneys may be a result of teratogenic 

factors, which are responsible for the increase in the 

incidence of related congenital anomalies and 

nephroblastoma(19) and is often associated with 

hydronephrosis and renal calculi.(20,21) 

Although sometimes horseshoe kidneys are 

associated with other anomalies, they occur as isolated 

malformations also. In our study, we observed one case 

of horseshoe kidney in a male. Horseshoe shaped 

kidney was observed by Ongetti et al in their study but 

this was associated with a rare bilateral ureteral 

duplication.(22) 

The kidneys develop in several lobules that fuse as 

they develop and grow. Incomplete fusion of these 

renal lobules can persist postnatally and may be 

observed in adults as lobulated kidneys. Normally 

though this condition may be apparent in new born, as 

the baby grows and new cells are formed, these lobules 

disappear. In very rare cases they may persist, forming 

abnormalities. These are fairly symmetrical, limited to 

lower and middle part of the kidney. These are sharply 

angulated surface indentations (notches) between the 

calyces rather than opposite a calyx. 

In our study we had observed 2 cases (4%) of cases 

with lobulated kidneys. More et al in their study 

observed lobulation in 5% of the right kidneys and 10% 

of the left kidneys.(23) Similar case was observed by 

Patil et al in a rare congenital condition of kidney where 

bilateral lobulation and malrotation were observed in 

association with hilar structure of the kidneys.(24)  

 

Conclusion 
Renal anomalies are one of the common congenital 

anomalies inherited by the offspring. Many times it 

may remain unnoticed till adulthood. Of them, renal 

agenesis, horseshoe kidneys, renal hypoplasia and 

lobulated kidneys are relatively predominant. Studies 

have isolated the gene responsible for the heredity of 

congenital malformations of the kidneys. As a result, 

the diagnosis for the clinician to detect the 

malformations has become relatively easy and play an 

important role in treatment.  
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