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Abstract 
 
Congenital anomalies of the kidney and urinary tract are the major cause of end stage renal failure in 
childhood. 
Methods: literature search was done via Pubmed looking for use of the physical examination for the 
early detection of congenital anomalies of the kidney and urinary tract. 
Results: Few papers emphasized using the physical examination for the diagnosis of congenital renal 
anomalies. 
Conclusion: Physical examination clues may help in the early diagnosis of congenital anomalies of 
the kidney and urinary tract, especially in developing countries where genetic testing is expensive and 
not readily available. 
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Introduction: 
 

While Congenital anomalies of the kidney 
and urinary tract(CAKUT) are the major cause 
of end stage renal failure(ESRF) in childhood,1 
many cases remain undiagnosed, only to 
present as proteinuria, hypertension, and ESRF 
in young adults.2 

 
Early diagnosis is important to avoid 

morbidity and mortality. The pediatrician is 
usually the first person to encounter such 
patients. However, the diagnosis is frequently 
missed even by the nephrologist , since key 
physical examination findings are often 
overlooked. There are few papers in the 

literature that mention the association of 
extrarenal manifestations with occult nephro-
urological findings.4-6 

 
The purpose of this paper is to search the 

literature for papers emphasizing physical 
examination clues that might lead to early 
diagnosis and treatment of CAKUT. 

 
Methods: Literature search was done via 

the electronic data base pubmed for 40 years 
last accessed in may 2015 looking for papers 
that emphasized the importance of the physical 
examination in the early diagnosis of CAKUT. 
Search was done using the terms CAKUT, 
renal dysplasia, and individual diseases or 
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syndromes. CAKUT is defined as renal 
dysplasia ± vesicoureteral reflux(VUR) with 
and without obstructive uropathy.7 Renal 
dysplasia is disorganized kidney development, 
and renal hypoplasia is decreased number of 
normal nephrons, associated with small 
kidneys. 

 
Results: Literature search yielded few 

papers emphasizing use of the physical 
examination for the diagnosis of individual 
diseases rather than CAKUT as a whole. 
Selected results were shown in table.8-20 Use of 
the physical examination disclosed the 
following clues: 

 
Minor anomalies: such as the grimace 

when smiling in the urofacial syndrome. A 
clue that may easily be missed, except with 
previous knowledge of the existence of the 
syndrome or in the presence of a positive 
family history.  

 
Major anomalies: Many of the syndromes 

listed in the table had obvious phenotypic 
abnormalities that were hard to miss. 
However, when part of the syndrome existed 
in isolation, a high index of suspicion and 
follow up yielded the correct diagnosis. Cases 
of prune belly syndrome with 
hydroureteronephrosis in the presence of 
partial absence of the abdominal muscles were 
easily missed at initial visits. 

 
Discussion 

The clinical presentation of CAKUT is very 
heterogeneous with  diverse clinical 
phenotypes.3,21 In 2006 The British 
Association of Pediatric Nephrology(BAPN) 
redefined CAKUT as renal dysplasia ± VUR 
with and without obstructive uropathy.7 

CAKUT phenotypes include renal 

hypoplasia, dysplasia, agenesis, multicystic 
dysplastic kidney (MCDK), collecting system( 
hydronephrosis, peviureteric junction 
obstruction, and megaureter), ureterocele, 
vesicoureteral reflux (VUR), and posterior 
urethral valves (PUV). Nonobstructive renal 
dysplasia may be syndromic or nonsyndromic. 
While VUR is common, bilateral renal 
agenesis is rare.15 The end result of CAKUT is 
ESRF via the mechanism of hyperfiltration in 
the remnant nephrons. 

 
Soliman and associates from Egypt 

conducted a prospective study on 107 children 
with the diagnosis of CAKUT. Familial 
clustering was identified in 14% of the cohort. 
Syndromic CAKUT accounted for 31.8%, and 
posterior urethral valve 36.4%. End stage renal 
disease was found in 9.3% of the cohort at 
presentation. PUV was found in 60%. Renal 
damage was more obvious in the obstructive 
cases compared to the nonobstructive ones.21 

 
In a cross-sectional study of all antenatal 

CAKUT cases in Saudi Arabia, the types of 
CAKUT were hydronephrosis 51.1%, renal 
agenesis 8.5%, MCDK 12.8%, polycystic 
kidney disease(PCKD) 17.7%, PUV 2.13%, 
and prune belly syndrome(PBS) 0.71%. 

Bondagii reported a higher prevalence, but 
similar pattern of distribution of CAKUT in 
Saudi Arabia than in developed countries.22 

 
Hwang et al. analyzed a cohort of 749 

individuals from 650 families with CAKUT. 
The most common phenotypes in this CAKUT 
cohort were VUR in 288 patients, renal 
hypodysplasia in 120 patients, and unilateral 
renal agenesis in 90 patients.23 

A common genetic background with 
variable penetrance seems to play a role in the 
development of the wide spectrum of CAKUT 
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phenotypes. While many cases of CAKUT are 
sporadic, familial cases point towards a genetic 
basis.21,23-26 especially in populations with a 

high rate of consanguinity such as the Middle 
East.28 

 
Table 1. Physical examination clues in various presentations of nephro-urologic disorders 

Presentation  check Clue  Diagnosis Other findings Ref 
ESRF Eyes Coloboma Charge 

syndrome 
Choanal 
stenosis/atresia;developmentaldelay; 
abnormal ear shape 
 

8 

 Eyes Coloboma RCS oligomeganephronia; MCDK;VUR  
9 

 Eyes Aniridia WAGR 
syndrome 

Wilmstumor; genitourinary 
abnormalities; mental retardation 

10 

 Ears Preauricular 
pits/tags 

BOR 
syndrome 

Hypoplastickidneys;hearing loss; absence 
of pinna; cervical fistulae 

11 

 Digits Complete 
syndactyly; 
fusion of ulna 
and radius 

Cenani Lenz 
syndrome 

Renal agenesis; ectopic kidney 12 

 Digits Polydactyly BBS Mental retardation; hypogenitalism; 
Renal dysplasia; central obesity; retinal 
dystrophy 

13 

Proteinuria Digits Absence of 
middle finger; 
lobster hands 

Acrorenal 
syndrome 

Renal hypodysplasia 14 

      
Hypertension Digits Brachydactyly Hypertension 

Brachydactyly 
syndrome 

Brachydactyly appears after puberty; 
liable to fatal strokes between 40-50 years 

15,16 

      
Voiding 
dysfunction 

Mouth Grimace when 
smiling 

Urofacial 
syndrome 

Uropathy; hydronephrosis; neurogenic 
bladder; UTI 

 
17 

 Abdomen Partial/complet
e absence of 
abdominal 
muscles 

Prune Belly 
Syndrome 

Hydroureteronephrosis ; VUR; 
cryptorchidism  

18 

 Nose Bifid BNAR 
syndrome 

Renal agenesis; ARM 19,20 

ESRF: End stage renal failure; RCS: Renal coloboma syndrome; MCDK: Multicystic dysplastic kidney; VUR: 

Vesicoureteral reflux; WAGR: Wilms tumoraniridia genitourinary abnormalities retardation; BOR: 

Brachiootorenal; BBS: bardetBiedel syndrome BNAR: Bifid nose anal anomalies renal dysplasia ARM: 

Anorectal malformations 
 
Family history is important. A high 

frequency of kidney and urinary tract 
anomalies was found in asymptomatic first-
degree relatives of patients with CAKUT.(29,30) 
There is a 10% incidence of asymptomatic 
renal malformations in parents/siblings of 
index cases with bilateral renal agenesis. 
Syndromes have phenotypic and genetic 
heterogeneity. Relatives of a patient with 

CAKUT may have an isolated renal anomaly, 
without the associated extra 
renalmanifestations. Carriers of Bardet 
Beidelsyndrome sixteenth locus mutation 
present with absence of polydactyly and early 
ESRF. 

 
Kohl and associates showed that biallelic 

missense mutations in the Fraser/Manitoba-
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oculo-tricho-anal (MOTA)/ Bifid Nose Renal 
Agenesis and Anorectal malformations 
spectrum(BNAR) genes may cause isolated 
CAKUT. truncating mutations which manifest 
as the multiorgan form of Fraser syndrome.31 
Epigenetics plays a role in the development of 
the phenotype. Delayed diagnosis results in 
adult presentation of CAKUT with 
hypertension, proteinuria, and ESRF of 
uncertain etiology.3 General pediatricians and 
nephrologists may follow patients with occult 
nephropathy without realizing that physical 
examination clues exist early in life. As shown 
in table , in a child with the urofacialsyndrome 
early diagnosis of this hereditary syndrome 
may avoid the development of 
ESRF.17Physical examination should be geared 
by antenatal ultrasonography, family history, 
and the presence of extrarenal anomalies. As 
an example, in the presence of family history 
of hypertension one should check for 
brachydactyly in adults and older children. 
Missing the Hypertension Brachydactyly 
Syndrome(HBS) may lead to fatal strokes at 
the ages of forty to fifty.15 Usually CAKUT is 
discovered by antenatal ultrasonography, 
during the radiologic investigation of urinary 
tract infection, and rarely by postnatal physical 
examination. The importance of family history 
cannot be overlooked. Important clues on 
antenatal ultrasound that may lead to the 
diagnosis of possible renal pathology include 
oligohydramnios, increased renal echogenicity, 
renal cysts, poor corticomedullary 
differentiation, non- visualized renal pyramids, 
cortical thinning, dilated bladder, multiple 
systemic malformations, ureteral and/or 
calyceal dilation, and duplex kidney. After the 
age of 6 months, hyperechoic kidneys reflect 
renal pathology in children.32 Antenatal 
detection of CAKUT helps in early diagnosis 
and management. However, despite routine 

ultrasonography, antenatal diagnoses are 
frequently missed.7 The presence of extrarenal 
anomalies should alert the clinician to the 
possible existence of associated renal 
anomalies. In a systemic review Westland et 
al. found that one third of patients with 
unilateral renal agenesis had extrarenal 
anomalies.33 In patients with preauricular pits 
and tags, 4-9% have an associated renal 
anomaly. 

 
Ganesan et al. studied 122 patients with 

anorectalmalformations (ARM) found out that 
urological anomalies existed in 23%. VUR, 
neurogenic bladder, and a single kidney were 
the most common anomalies. Significant 
factors for predicting the presence of 
urological anomalies included high ARM 
lesion, presence of a genital abnormality, and 
cloacal anomaly in girls. Patients with ARM  
may be at low risk of future renal failure. Risk 
factors included recurrent urinary tract 
infections(UTI) in 87%, neurogenic bladder 
57%, and high grade vesicoureteral reflux in 
87%, and single functioning kidney in 71%.34 

Physical exam clues may be present, long 
before kidney function deteriorates, thus 
providing an opportunity for delaying 
progression by use of angiotensin receptor 
antagonists/blockers. The presence of a 
solitary functioning kidney should alert the 
clinician to future development of 
hypertension, proteinuria and renal failure.3,30 
Westland et al. recommend close follow up of 
patients with a solitary functioning kidney. 
Risk factors for deterioration included small 
renal size, prematurity, low birth weight, and 
history of urinary tract infections.36 
 
Conclusion: 

CAKUT may be isolated and 
nonsyndromic, or exist as part of a syndrome. 
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Besides a focused personal and family history, 
physical examination clues may be an 

indispensible tool in the early diagnosiis. 
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  تسخير الفحص السريري لتشخيص عيوب الكلى والمسالك البوليه الخلقية

  1 كمال عقل

  عمان، الأردنة، الجامعة الأردنيطب، كلية القسم طب الأطفال، مستشفى الجامعة الأردنية،   -1
 

  الملخص
  .مراجعه الأدبيات لمعرفه مدى استخدام الفحص السريري لتشخيص عيوب الكلى والمسالك البولية الخلقية :الهدف
عاماً لمعرفة ما نشر عن تسخير الفحص السريري لتشخيص عيوب الكلى والمسالك البولية  40مراجعه موقع بب مد على مدى  :الطريقة
  .الخلقية
  .كان هناك قله من الأوراق التي تركز على أهمية الفحص السريري لتشخيص العيوب الخلقية للكلى والمسالك البولية عند الأطفال  :النتائج

  
 .صخلقي، الكلية، فح :الكلمات الدالة


