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Unilateral Renal Agenesis: A Case Report
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Abstract

Unilateral renal agenesis is the congenital absence of  one kidney. The incidence ranges from 1:500 to 
1:3200 with a slight male preponderence. The diagnosis is usually made as an incidental finding. 
Complications such as hypertention, proteinuria and renal impairemnt are commoner in this condition 
than in those with both kidneys, though majority will lead a normal life.

We present a four year old girl who presented with anarsaca and proteinuria and was found to have a 
solitary left kidney. She reponded to prednisolone but is currently on captopril and levamisol and has been 
asymptomatic for five years
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Introduction

Unilateral renal agenesis is development of  a 
sngle kiney. It can occur in isolation or combined 

1with other abnormalities.  the condition has been 
2,3

known since the time of  Aristotle.  About a 
quarter of  all renal agenesis is associated with 
genital abnormalities, making it possible to 
determine the point in time when the anomaly 

4appeared in the emryonic life.  It may occur with 
5

mullerian duct abnormalities,  or as an 
association with other systemic congenital 

6defects.  Its association with mullerian agenesis 
could be an autosomal dominantly inherited 

7disorder . The incidence in adult life ranges from 
81:500 and 1:320. .

We present here a four year old girl who 
presented  with unilateral renal agenesis and 
review of  the literature on the subject.

Case Presentation

A four year old girl presented in our clinic with a 
three week history of  periorbital swelling, initially 
worse in the morning but later became persistent 
throughout the day. There was associated 
abdominal and leg swellings with passage of  cola-
coloured urine but with no change in the 
frequency or volume of  urine. There was no 
history of  rashes or sore throat ante-dating the 
onset of  symptoms. She had severe neonatal 
jaundice at age four days requiring an exchange 
blood transfusion, and has been apparently well 
before the onset of  symptoms, apart from 
occasional malaria. The mother is not a diabetic 
and neither smokes or drinks, and had no illness 
during the pregnancy of  the child.

Clinical examination showed her to have normal 
vital signs with a blood pressure of  80/50mmHg. 
She had anarsaca with fine basal crepitation in 
both lungs. There was no tenderness or palpable 



76

African Journal of  Tropical Medicine and Biomedical Research  Vol.1 No. 3 June 2012

Unilateral Renal Agenesis: A Case Report

organs in the abdomen.

     A diagnosis of  nephrotic syndrome was made 
witha different ia l  d ianosis  of  acute 
glomerulonephritis.  Broncho-puemonia waas 
also diagnosed. The investigations ordered for 
include, full blood count, ESR, serum uera, 
electrolytes and creatinine, serum protein, ASO 
titer, urinalysis, urine microscopy culture and 
sensitivity, 24hour urinary protein and plain 
chest X-ray. The laboratory results are shown in 
Tables 1 and 2. The haemoglobin was 9.6g/dl, 
packed cell volume, 28%, (Table1). The 
electrolyte profile showed sodium of  
129mmol/l and chloride 85mmol/l. The serum 
albumin was 2.5g/dl and the ASO titre was 
125Todds unit (normal range 120-160Todss 
units). Urinalysis showed 1+ of  protein on 
dipstick examination and the 24hour urinary 
protein was 110mg, with a urine volume of  

1.2litres in 24hours. Plain chest X-ray showed 
bilateral patchy opacities.

She was started on prednisolone, paracetamol, 
atermasimin, amodiaquine and frusemide.

The edema regressed but she represented one 
month later with similar symptoms. An 
abdominal ultrasonography revealed a single 
kidney on the left with absent right kidney. (Fig 1). 
She was then given another course of  
prednisolone for four weeks and tapered down 
for another two weeks. She is currently on 
captopril and levamisol and has remained 
asymptomatic for four years now.

Discussion.

Unilateral renal agenesis occurs more in males 
1

with a male:female ratio of  1.2-2.3: .This has 
been attributed to the fact that the Wolfian duct 

Table 1: Haematological indices of case (values in bracket are the normal range) 

Haematologic Index                      Laboratory Value 
 Haemoglobin                                    9.6g/dl (12-15g/dl) 
 Packed Cell Volume                     28% (36-46%) 
 Total White Cell Count             6800 (4000-10000) 
 Neutrophils                                       46% (40-75%) 
 Lymphocytes                                     49% (20-40%) 
 Monocytes                                          2% (0-10%) 
 Esinophils                                             3% (0-6%) 
 Basophils                                              0% (0-1%) 
  

Table 2: Clinical Chemistry Results of  Case (values in bracket are the normal range) 

Substance                                          Laboratory Value 
Serum Urea                            20mg/dl (10-55mg/dl) 
Serum Creatinine                             0.7mg/dl (0.6-1.2mg/dl) 
Serum Sodium                                     129mmol/l (133-146mmol/l) 
Serum Potasium                                  4.0mmol/l (3.5-5.5mmol/l) 
Serum Chloride                                   85mmol/l (97-106mmol/l) 
Serum Bicarbonate                           26mmol/l (24-32mmol/l) 
Serum Protein (Total)                     5.4g/dl (6-8g/dl) 
Serum Albumin                                     2.5g/dl (3.2-5.5g/dl) 
Serum Globulins                                 2.9g/dl (2-3g/dl) 
Aso Titer:                                                    125Todds units (120-160T U) 
24hour Urine Protein                        110mg (less than 1g) 
24hour Urine Volume                         1.2litres (normal) 
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differentiates earlier than the Mullerian duct and 
at about the time of  the ureteric bud formation. 
2Unilateral renal agenesis occurs more on the 
left3.   This is unlike in our patient who is a girl 
and with right renal agenesis.. The laboratory 
data showed she had anaemia, hyponatremia and 
hypochloraemia, all of  which are dilutional. 
There is also hypoalbuminaemia probably due to 
the proteinuria, which is however not in the 
nephrotic range.

Renal agenesis is a developmental abnormality 
occuring at 4-6 weeks of  embryonic life. Normal 
kidney development requires the following three 
events take place: first the ureteric buds must 
arise bilaterally from the mesonephric (wolffian) 
ducts, secondly the bilateral metanephric 
blastema must form from the mesoderm in the 
caudal region of  the nephrogenic cord and 
thirdly, ureteric buds must grow, contact and 
invaginate the metanephric blastema, thereby 
inducing differentiation of  theblastema into two 

9mature kidneys. . Failure of  the metanephros to 
develop results in complete absence of  the 
kidney. This can either be due to nonexistence of  
the ureteric bud or failure of  the unilateral bud to 

9
develop from the metanephric duct.  Most cases 
of  unilateral renal agenesis results from lack of  
induction of  the metanephric blastema by the 
ureteric bud, though some may be due to in utero 
regression of  a multicystic dysplastic kidney.10 
Maternal febrile illness, medication use especially 
those that affect the renin-angiotensin system, 
cocaine,smoking and alcohol comsunption have 

2,11been implicated in this condition.  So also 
maternal diabetes12Others have implicated 

13diabetes.  

Diagnosis in majority of  cases is made as an 
14

incidental finding.  Our patient however 
presented with generalized edema and 
proteiunuria, making us make a diagnosis of  
nephrotic syndrome. Occassionally, what is 
diagnosed assolitary kidney may be a rudimentry 

15
dysplastic nonfunctional kidney.

Renal agenesis survellance in the USA, has shown 
16

an increase in its incidence

Unlike bilateral renal agenesis which is not 
compartible with life, or infact babies born as 
stillbirths, patients with single kidney often lead a 
normal life, with compensatory hypertrophy of  

17
the single kidney by upto 10%.  This begins 

18.
prenatally  There is however a controversy about 
people with this condition participating in 
vigorous/contact sports. Those against their 
involvement are of  the opinion that damage to 

19
that kidney im those events will be catastrphic.   
however those in favour argue that there other 
single organs in the body which have not caused 

20
exclusion or limitation in sports participation.  
Infact research has shown that head injuries are 
more likely to occur in such sports as cycling than 

21kiney injuries.

Prognosis of   of  this condition has shown that 
the relative risk of  gestational hypertention, pre-
eclampsia or gestational proteinuria is about 2-3 
times higer. Argueso et al in a study of  157adults 
with this condition diagnosed at mean age of  
37yrs, proteinuria (>50mg/day), was found in 
19% of  37patients tested, hypertension in 47%, 
of  47 tested, and renal impairement in 13% of  

22
32patients with six deaths on follow up. . 
Gonzalez et al in a retrospective study of  33 adults 
with this condition found that those with 
hypertension, proteinuria and renal insufficiency 
had higher body mass index than those lacking 
this sign at diagnosis. They also found that 
progressive renal failure was less common in 
those       treated with drugs that block 

23
angiotensiin II. . Our patient is currently on 
captopril and levamisol to slow proteinura

Conclusion

Unilateral renal agenesis is an uncommon 
condition and if  documented, follow up of  such 
patients is necessary especially if  evidence of  
renal pathology is present. Although the 
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proteinuria in our patient is not in the nephrotic 
range, persistent proteinuria can lead to chronic 

23renal impairement  An excretory urography and 
magnetic resonance imaging are necessary in our 
patient to rule out such conditions as hypoplastic 
or rudimentary kidney which may cause 

24
hypertension as shown in a study.

Acknowledgement

I sincerely thank TK  and IK Ugwu for their 
contributions

References

1 Emmanuel B, Nachman R, Aronson N, Weis 
H. Congenital solitary kidney: A review of  
74cases. Am J Dis Child. 1974; 127: 17-19

2 Parikh CR, McCall D, Engelman C, Schrier 
RW. Congenital renal agenesis: case-control 
analysis of  birth characteristics. Am J 
Kidney Dis. 2002; 39: 689-694

3 Robson WM, Leug AC, Rogers RC. 
Unilateral renal agenesis. Advances in 
Pediatrics. 1995; 42: 575-591

4 Wiersman AF, Peterson LF, Justena EJ. 
Uterine anomalies associated with unilateral 
renal agenesis. Obstet Gynecol 1976; 47: 
654-657

5 Li S, Qayuun A, Coakley FV, Hrick H. 
Association of  renal agenesis and mullerian 
duct abnormalities. J Comput Assist 
Tomogr. 2000; 24: 829-834

6 Duncan PA, Shapiro LR, Stangel JJ et al. The 
MURCS association: Mullerian duct aplasia, 
renal aplasia and cervicothoracic somite 
dysplasia. J Pediatr 1979; 95: 399-402

7 McCallum TJ, Millunsky TM, Munarriz R, 
Carson R, Sadeghi-Nejaad H, Oates RD. 
Unilateral renal agenesis associated with 
congenital absence of  vas diferens: 
phenotypical findindings and genetic 

considerations. Human Reproduction 2001; 
16(2): 283-288

8 Yalavrthy R, Parikh CR. Congenital renal 
agenesis. Saudi J Kidney Dis Transpl 2003; 14: 
336-341

9 Temple JK, Shapira E. Genetic determinants 
of  renal disease in neonates. Clin Perinatol. 
1981; 8: 361-373

10 Woolf  AS, Hillman KA. Unilateral renal 
agenesis and the congenital solitary 
functioning kidney: Developmental genetics 
and clinical perspectives. BJU Internatiomal 
2006; 99: 17-21

11 Abe K, Honein MA, Moore CA. Maternal 
febrile illness, medication use, alcohol 
consumption and risk of  congenital renal 
abnormalities. Birth Dfects Resp Part A. Clin 
Molecular Teratol. 2003; 67(11): 911-918

12 Nielson GL, Puho E, Rothman KJ, Sorensen 
HT, Czeizel AE. Risk of  congenital 
abnormalities in offsprings of  women 
withdiabetes. Diabetes Mwd 2005; 22(6): 693-
696

13 Moore LL, Singer MR, Bradlee ML, Rothman 
KJ, Milunsky A. A prospective study of  risk 
of  congenital defects associated with obesity 
and diabetes mellitus. Epidemiology 2009; 11: 
689-694

14 Birth Defects series: Texas Development of  
State Health Services. Cited on Jnuary 1st 
2 0 1 1 .  A v a i l a b l e  a t :  
http://www.dshs.state.tx.us/birthdefects/ris
k/risk22-renal.shtm. 

15 Hiraoka M, Tsukahara H, Oshima Y, Kasuga 
K, Ishihara Y, Mayumi M. Renal aplasia is the 
predominant cause of  congenital solitary 
kidney. Kidney Int 2002; 61(5): 1840-1844

16 Renal agenesis Surveillance- United States. 
C i t e d  o n  j a n u a r y  1 s t  2 0 1 1  a t :  
http://www.cdc.gov/mmwr/preview/mmw
rhtml/0000130.htm



79

African Journal of  Tropical Medicine and Biomedical Research  Vol.1 No. 3 June 2012

Unilateral Renal Agenesis: A Case Report

17 Maluf  NS. On the enlargement of  the 
normal congenitally solitary kidney. B J 
Urol. 1997; 79: 836-841

18 Hill LM, Nowak A, Hartle R, Tush B. Fetal 
compensatory renal hypertrophy with a 
unilateral functioning kidney. Ultrsound 
Obstet Gynecol. 2000; 15: 191-193

19 Sharp DA, Rose JH. Attitude of  Pediatrc 
urologists regarding sports participation by 
children with solitary kidney. Journal of  
Urology 2002; 168(4): 1811-1815

20 Karen Psooy. Sports and solitary kidney: 
what parents with a young child with a 
solitary kidney should know. Canadian Urol 
Assoc J 2009; 3 (1): 67-68

21 Grinsell MM et al. Single kidney and sports 
participation: Perception versus reality. 
Pediatr 2006; 118: 1019-1027

22 Argueso LR, Ritcyey ML, Boyle ET Jnr, 
Milliner DS, Bergstraih EJ, Kramer SA. 
Prognosis of  patients with unilateral renal 
agenesis. Pediatr Nphrol. 1992; 6 : 412-416

23 Gonzalez E, Gutierrez E, Morales et al. 
Factors influencing the progression of  renal 
damage in patients with unilateral renal 
agenesis and remnant kidney. Kidney Int. 
2005; 68: 263-270

24 Valentini RP, Langenburg S, Imam A, Matto 
IK, Zerin JM. MRI Detection of  atrophic 
kidney in a hypertensive child with single 
kidney. Pediatr Nephrol 2005; 20(8): 1192-
1194


	Page 75
	Page 76
	Page 77
	Page 78
	Page 79

