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Abstract

Background: Congenital anomalies of the kidney and urinary tract (CAKUT) are a major
cause of morbidity and collectively represent a significant cause of chronic kidney disease
(CKD) in children and young adults.

Aims of study: To describe the types, presentations, and methods of diagnosis of the
CAKUT cases, attended the central teaching hospital of pediatrics in Baghdad-Irag.

Patients & methods: A retrospective Cross-sectional study, conducted during the period
from June 2017 to December 2017 in the nephrology department of the central teaching hos-
pital of pediatrics in Baghdad/Irag, where medical records of all patients who were diagnosed
with CAKUT during the period from January 2007 to December 2016, were reviewed and
analyzed in relation to patient demographics, clinical presentation, investigations, types of
anomalies which were further subdivided to obstructive and non-obstructive and the differ-
ence between them.

Results: Total of (308) patients records were collected and analyzed. The patients aged less
than one year (43.8%) at the time of diagnosis. There were (64%) male and (36%) female.
The patients had vesicoureteric reflux (VUR) (44.5%), followed by pelviureteric junction ob-
struction (PUJO). (8.4%) of patients had combined anomalies. Skeletal anomalies represented
(4.2%). the patients presented with urinary tract infection (UTI) (50.6%). There were 149 pa-
tients (48.4%) had elevated Blood urea at the time of diagnosis, while 63 patients (20.5%)
had elevated Serum creatinine. the obstructive anomalies were diagnosed in the age group
below one year (63%). The obstructive anomalies was seen among male patients (80.2%).
The obstructive anomalies was seen among patients presented with UTI (65.4%). (11.1%) of
patients with non-obstructive anomalies presented with failure to thrive (FTT).

Conclusion: Most of the patients diagnosed with CAKUT were males, aged less than one
year. VUR was the most common anomaly, followed by PUJO. UTI was the most common
presentation and skeletal anomalies were the most common extra-renal anomaly.

Keywords: congenital anomalies of the kidney and urinary tract, chronic kidney disease, end
stage renal disease, vesicoureteral reflux, pelviureteric junction obstruction.

improved antenatal screening and postna-
tal evaluation of infants®. Despite recent
advances in prenatal diagnosis.and early

Introduction

Congenital anomalies of kidney and uri-

nary tract (CAKUT) are the major cause of
morbidity and collectively represent a sig-
nificant cause of CKD in children and
young adults®. The prevalence of
CAKUT has been reported to range be-
tween 3 and 6 per 1,000 births by prenatal
ultrasound and tends to increase owing to

surgical intervention, CAKUT “account for
40-50% of the etiology of €KD in chil-__
dren worldwide, and still remain the lead-
ing cause of ESRD in childheod®:=1t=is
important to diagnose these anemalies ear-
ly enough and initiate therapy to-minimize
renal damage, prevent or delay the onset of
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ESRD, and provide supportive care to
avoid complications of ESRD®. CAKUT
cover a wide range of structural and func-
tional malformations that result from a de-
fect in the morphogenesis that occur at the
level of the kidney, collecting system, ure-
ter, bladder, or urethra®. The conditions
may appear as an isolated feature or as part
of a syndrome in association with extra-
renal manifestations; most cases of
CAKUT are nonsyndromic. The cause of
most cases of nonsyndromic CAKUT re-
mains unknown. The types of CAKUT
were assumed to be multifactorial and oc-
cur as a result of a combination of epige-
netic and environmental factors affecting
genetically  susceptible  individuals®.
CAKUT may either be diagnosed sporadi-
cally or was described with familial aggre-
gation in up to 15% of cases. In familial
cases, the mode of inheritance in most
pedigrees is autosomal dominant with var-
iable expressivity and reduced pene-
trance®%®). To date, 23 monogenic
CAKUT causing genes have been identi-
fied in patients with isolated, familial, or
syndromic CAKUT, each gene represent-
ing a monogenic recessive or dominant
cause of CAKUT. The malformation phe-
notypes vary from normally appearing
kidneys with intact kidney function (i.e.
incomplete penetrance) to severe hypo-
dysplasia and ESRD ©). Routine prenatal
ultrasound examination and advanced ul-
trasound equipment result in a prenatal
detection rate of ~89% of renal and urinary
tract malformations. Accurate diagnosis is
important for counseling of the parents and
planning of multidisciplinary care for the
newborn. Antenatal investigations that
predict postnatal renal function present
varying accuracy of outcomes mainly
based on the amount of amniotic fluid and
the morphological appearance of the renal
system in association with fetal serum and
urine markers). Although CAKUT are
frequently asymptomatic, most common
antenatal manifestations include oligohy-
dramnios or variations in gross morpholo-
gy of the kidney, ureter, or bladder. Post-

natal manifestations of CAKUT may in-
clude the presence of palpable abdominal
mass or single umbilical artery, feeding
difficulties, decreased urine output, defi-
cient abdominal wall musculature, and un-
descended testes in a male infant or multi-
organ birth defects®. Patients can later
suffer from growth retardation, impaired
sexual maturation and numerous other par-
tially disabling multisystem complications,
many of which continue into adult life and
compromise their chances of leading a
successful work and social life. From a
societal perspective, CAKUT pose a sig-
nificant economic burden on health care
systems related to the patients’ lifelong
costly therapeutic needs and severely im-
pact the employment potential of affected
individuals and their families. These mani-
fold consequences of CAKUT provide a
firm rationale for experimental and clinical
research exploring novel diagnostic, pre-
ventive and therapeutic avenues in order to

improve the outcomes of this disor-
der(N&®),

The malformed kidney is classified by its
gross and microscopic anatomical features.
A generally accepted classification scheme
consists of: Renal Agenesis, Simple renal
hypoplasia, Renal dysplasia, Renal dyspla-
sia/hypoplasia (hypodysplasia)®. Anoma-
lies in shape and position which include
renal ectopia and renal fusion. Congenital
anomalies of the urinary tract (VUR).
Congenital obstructive uropathy (PUJO,
ureterovesical Junction Obstruction UVJO,
ectopic ureter, ureterocele, duplex Kid-
neys, and posterior Urethral Valves). Con-
genital anomalies of the bladder which in-
clude anomalies of bladder formation
(agenesis of bladder, hypoplastic bladder).
Anomalies of bladder compartmentaliza-
tion (duplication of bladder, septate blad-
der, hourglass bladder, and bladder diver-
ticulae). Megacystis (congenital megacyst-
IS, megacystis-megaureter syndrome, and
Megacystis-microcolon-hypoperistalsis

syndrome). Urachal abnormalities (patent
urachus, urachal cyst, urachal sinus, and
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urachal diverticulum). Bladder exstrophy
and epispadias complex®?,

Aim of the study

To describe the types, spectrum of clinical
presentation, and methods of diagnosis of
the Congenital anomalies of the kidney
and urinary tract cases, attended the central
teaching hospital of pediatrics in Baghdad-
Iraq.

Patients and methods

A retrospective cross-sectional study was
conducted in the nephrology department of
the central teaching hospital of pediatrics
in Baghdad/Irag. A total of 318 patients
with Congenital anomalies of the kidney
and urinary tract, attended the nephrology
department in the period from January
2007 to December 2016.Our study was
conducted from June 2017 till December
2017, only 308 patients were included in
the study, and 10 patients were excluded.
Exclusion criteria include incomplete in-
formation in medical records.

The Medical Records of all patients who
were diagnosed with CAKUT in the previ-
ously mentioned time period were thor-
oughly reviewed, and the collected data
included the following variables: Patient
gender and age at time of diagnosis, Pres-
ence of family history of CAKUT in 1st
and 2nd-degree relatives, and the presence
of consanguinity, Weight in (kg),
height/length in (cm), were measured at
time of diagnosis and in the follow-up vis-
its using standardized procedures and data
are compared to centile charts. Failure to
thrive is considered if a child’s weight is
below the 5th percentile, if it drops down
more than 2 major percentile lines, or if
the weight for height is less than the 5th
percentile®®, Blood pressure (mmHg) was
monitored at time of diagnosis and regu-
larly on each visit and data are compared
to centile charts for age, gender and height
of the patient, Hypertension was consid-
ered when Systolic or diastolic blood pres-

sure —is > 95th percentile for gender, age,
and height®?,  Antenatal detection of
CAKUT depended on prenatal ultrasonog-
raphy, specific details of the fetal kidney
U/S were needed to assist antenatal coun-
seling, which include: number, location,
size, duplication, renal parenchyma (echo-
genicity), pelvic dilation, calyceal dilation,
urothelial thickening, and cystic disease.
Hydronephrosis, or dilation of the renal
pelvis, was the most common urologic ab-
normality found on the prenatal U/S.
Measurement of the anteroposterior di-
ameter of the renal pelvis obtained in the
maximal transverse plane (usually near
hilum region) in ultrasound, used as an
index of the severity of hydronephrosis in
cases of urinary tract obstruction (mild
from 7mm to < 9mm, moderate 9mm to
15mm, and severe > 15mm)®. Nonob-
structive conditions (e.g., vesicoureteral
reflux) can show similar findings of dilata-
tion of the renal collecting system and hy-
dronephrosis. Ultrasonography can detect
increased echogenicity and cysts in the
fetal kidney, which are suggestive of renal
dysplasia; it also can determine amniotic
fluid volume, associated anomalies, and
fetal sex. Some cases were had spontane-
ous resolution while others require surgical
intervention, therefore suspected cases
were confirmed by postnatal ultrasonogra-
phy12) Data about extra-renal anomalies
mentioned in the medical records were
collected and then were classified accord-
ing to their system of origin into (skeletal,
GIT, nervous system, cardiac, urogenital,
eye, syndrome, dysmorphism).

Mode of presentation was categorized into:
(UTI, Renal failure, Asymptomatic, Renal
stone, Hypertension, and Failure to thrive).
UTI diagnosis in symptomatic patients was
based on positive urine culture which was
collected by urethral catheterization or ad-
hesive sterile urine bag in children young-
er than 2 years and non-toilet trained pa-
tients. Mid-stream urine sample was satis-
factory for older or toilet trained children.
Culture was considered positive when
there was a single organism cultured with
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a colony count >100,000 colony forming
units/MI®Y, Also, the presence of any bac-
teria per High Power Field (HPF) and pyu-
ria (more than 5 white blood cells per
HPF) was regarded as significant and in-
dicative of UTI®®),

Asymptomatic patients include: patients
who accidentally discovered having
CAKUT while doing abdominal ultraso-
nography for other reasons. Patients with a
history of antenatal detection of CAKUT
who consulted the nephrology clinic for
confirmation of the suspected anomaly
without yet showing any manifestations at
time of presentation.

The presence of renal stone in symptomat-
ic patients was confirmed by renal ultraso-
nography or computed tomography (CT)
scan?),

Laboratory investigations: (serum creat-
inine (umol/l), blood urea (mmol/l) (At
time of diagnosis), urine culture/sensitivity
and urinalysis) were collected.

Radiologic imaging methods included:
Ultrasounds scan (U/S) of abdomen for all
patients, some patients had other methods
such as, Voiding cystourethrogram
(VCUG), intravenous pyelogram (IVP),
computerized tomography (CT) scan of the
abdomen, Magnetic resonance imaging
(MRI) of the abdomen/spine.

CAKUT were studied for the 308 patients,
some had combined anomalies, and pa-
tients were divided into two groups ac-
cording to the type of their renal anomaly:
* Obstructive anomalies: PUJ, PUV, VUJ,
Duplex kidney, Ureterocele.

* Non-obstructive anomalies: VUR, renal
agenesis, renal hypoplasia, renal dysplasia,
MCKD, polycystic kidney disease, ectopic
kidney, horseshoe kidney (4).

A comparison was done between these two
groups, regarding patients’ demographics,
presentation and renal function, patients
with combined obstructive and non-
obstructive anomalies were excluded from
the comparison.

-Patients with VUR combined with PUV
were considered as having secondary VUR
and were excluded from the study, but

these patients considered as having only
PUV (included in the study).

Statistical analysis: Statistical analysis
was performed using SPSS windows ver-
sion 23 Software. Suitable tables and
graphs were used to describe the data. Chi-
square and Fisher’s exact probability test
were used to test qualitative and frequency
data and to assess the relations between
risk factors and different outcomes. Stu-
dent’s t-test was used for comparison be-
tween continuous variables. P value < 0.05
was considered significant.

Results

The patients’ age at time of diagnosis was
ranging from five days to 14 years with a
mean of 2.77 years and standard deviation
(SD) of + 3.31 years. The highest propor-
tion of patients aged less than one year
(43.8%) (135 patients).There were 124 pa-
tients (40.3%) aged from 1 year to 5 years.
There were 38 patients (12.3%) aged more
than 5 years to 10 years, and there were 11
patients (3.6%) aged more than 10 years.
There were 197 (64%) male and 111
(36%) female, with a male to female ratio
of 1.75:1.

Table 1. Distribution of patients by age.

Age Group | No. (to- | Percentage
(Years) tal=308) (%)

<1 135 43.8

1-5 124 40.3
5-10 38 12.3

>10 11 3.6

In this study, the majority of patients did
not have a positive family history of
CAKUT or consanguinity (81.8% and
60.4% respectively). most of the patients’
anomalies were not detected prenatally
(81.5%). Regarding radiological methods
that were used to diagnose CAKUT, ab-
dominal u/s was used in all patients to di-
agnose the pathology (100%), followed by
VCUG (51.3%). As shown in table (2).

Figure 1. show the distribution of patients
by type of anomaly. The highest propor-
tion of patients in our study had VUR
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(44.5%), followed by PUJO (12.7%), and
Renal agenesis (10.7%).

Table 2. Distribution of patients by Radio-
logical Methods.

Detection of | No. (to- | Percentage
anomaly tal=308) (%)
Antenatal Detection

Yes 57 18.5
No 251 81.5
Radiological Method*

Abdominal U/S 308 100.0
VCUG 158 51.3
IVP 54 17.5
CT Scan 9 2.9
MRI 5 15

* Patients might have more than one radiological
investigation, so the total methods exceeded the
total no. of patients.

Twenty six patients (8.4%) had combined
anomalies. The highest proportion of pa-
tients who had combined anomalies pre-
sented with PUJ and VUR (23.1%).As
shown in Table (3).

Most of the patients in this study did not
have evident extra-renal anomalies which
include 248 patients (80.5%). Regarding
the most common extra-renal anomaly,
skeletal anomalies represented the highest
one 13 patients (4.2%), followed by cardi-
ac 11 patients (3.6%), GIT anomalies 10
patients (3.2%), nervous system 7 patients
(2.3%), dysmorphism 6 patients (1.9%),
urogenital 5 patients (1.6%), syndrome 5
patients (1.6%), and eye 3 patients (1%).
Patients’ B. urea at time of diagnosis was
ranging from 1.3 to 45 mmol/L with a
mean of 10.88 mmol/L and SD of * 6.32
mmol/L. There were 149 patients (48.4%)
had elevated B.urea. About S. creatinine at
time of diagnosis, it was ranging from 11
to 400 pmol/L with a mean of 125.63
pmol/L and SD of £ 31.15 pmol/L. There
were 63 patients (20.5%) had elevated S.
creatinine.

Type of Anomaly

ks o
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Figure 1. Distribution of patients by type of anomaly

Table 3. Distribution of patients by combined anomalies

Combined Anomaly No. (total=26) | Percentage (%)
PUJ + VUR 6 23.1
Ectopic Kidney + PUJO 4 154
Ectopic kidney + VUR 3 115
Duplex Kidney + Ectopic Kidney 2 7.7
MCKD + PUJO 2 7.7
MCDK + VUR 1 3.8
Ectopic Kidney + Dysplastic Kidney | 1 3.8
Renal Agenesis + PUV 1 3.8
VUR+ Hypoplastic kidney 1 3.8
Renal Agenesis + PUJO 1 3.8
PUJO + Hypoplastic Kidney 1 3.8
Renal Agenesis + Duplex Kidney 1 3.8
Renal Agenesis + Ectopic Kidney 1 3.8
Duplex Kidney + VUR 1 3.8
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In this study out of 308 patients, 19 pa-
tients had combined both obstructive and
non-obstructive anomalies, so they were
excluded from the comparison, 208 pa-
tients (72%) had non-obstructive anoma-
lies, while 81 patients (28%) had obstruc-
tive anomalies, as shown in figure (2).

In comparison between obstructive and
non-obstructive anomalies regarding gen-
eral characteristics, observed that the prev-
alence of obstructive anomalies decreased
with increasing age and the highest pro-
portion of obstructive anomalies were di-
agnosed in age group below one year
(63%), most non-obstructive anomalies
(47.6%) were diagnosed between age of
(1-5 years), we had significant association
(P=0.001) between age and condition of
anomaly.

Regarding gender, the highest proportion
of obstructive anomalies was seen among
male patients (80.2%), also in non-
obstructive anomalies male patients were
(59.6%), and there was a significant asso-
ciation (P=0.001) between gender and
condition of anomaly. There was no signif-
icant association (P=0.07) between family
history and condition of anomaly. As
shown in table (5).

Comparison between obstructive and non-
obstructive anomalies regarding mode of
presentation, we found that the highest
proportion of obstructive anomalies was
seen among patients presented with UTI
(65.4%), while (45.2%) of non-obstructive
patients presented with UT]I, and there is a
significant association (P=0.001) between
UTI and condition of anomaly. (14.8%) of
patients with obstructive anomalies pre-

sented with renal failure, while (21.2%) of
patients with non-obstructive anomalies
presented with renal failure, there was no
significant association (P=0.369) between
renal failure and condition of anomaly.
only (2.5%) of patients with obstructive
anomalies presented with FTT, while
(11.1%) of patients with non-obstructive
anomalies presented with FTT, there was a
significant association (P=0.019) between
FTT and condition of anomaly. There was
no significant association between the
condition of anomaly and all other modes
of presentation (P > 0.05).As shown in ta-

ble (6).
Discussion

In this study of CAKUT, the patients’ age
at time of diagnosis was ranging from five
days to 14 years with a mean of 2.77 years
and standard deviation (SD) of + 3.31
years, this was consistent with the Iraqi
study by Ahmed Z. Jaffar (2016)“4), which
showed the age at time of diagnosis ranged
between prenatal diagnosis to 13 years old
with a mean 31.36+ 37.44 months, apart
from in our study, diagnosis was not con-
sidered to be established until prenatal de-
tection was confirmed by postnatal imag-
ing, also the age range and mean was con-
sistent with study done by Neveen A. So-
liman et al (2015)®,which showed age
range (0.59 - 156 months), with a mean of
25months,and study done by B. Bulum et
al (2013)®, which showed age range at
diagnosis (4 days to 15.2 years), with a
mean of 3.7£3.4 years.

Table 4. Distribution of patients by presentation.

Presentation | No. (total=308) | Percentage (%)

UTI 156

50.6

Renal Failure | 63

20.5

Asymptomatic | 35

114

FTT 25

8.1

Hypertension | 19

6.2

Renal Stone 10

3.2
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CONDITION OF ANOMALY

Obstructive
Anomaly ——
P | -

[INon-obstructive
Anomaly

["]Obstructive Anomaly

lon-obstructive
Anomaly

Figure 2. Distribution of patients by condition of anomaly.

Table 5. Association between condition of anomaly and general characteristics.

Variable Condition of Anomaly Total (%) | P- value
Obstructive (%) | Non-obstructive (%) | n=289
total= 81 total= 208
Age Group (Years)
<1 51 (63) 76(36.5) 127 (43.9)
1-5 21 (26) 99 (47.6) 120 (41.5) | 0.001
5+-10 9 (11) 26 (12.5) 35 (12.1)
> 10 0 (0) 7(3.4) 7(2.4)
Gender
Male 65 (80.2) 124 (59.6) 189 (65.4) | 0.001
Female 16 (19.8) 84 (40.4) 100 (34.6)
Family History
Positive | 10 (12.3) 45(21.6) 55 (19) 0.07
Negative | 71 (87.7) 163(78.4) 234(81)

Table 6. Association between condition of anomaly and presentation.

Presentation Condition of Anomaly Total (%) | P- value
Obstructive (%) | Non-obstructive (%) n=208 | n=289
n=81
UTI
YES 53(65.4) 94 (45.2) 147 (50.9) | 0.001
NO 28 (34.6) 114 (54.8) 142 (49.1)
Renal Failure
YES 12 (14.8) 44(21.2) 56 (19.4) | 0.369
NO 69 (85.2) 164 (78.8) 233 (80.6)
Asymptomatic
YES 10(12.3) 23 (11.1) 33(11.4) | 0.549
NO 71 (87.7) 185(88.9) 256 (88.6)
Renal Stone
YES 1(1.2) 8 (3.8) 9(3.1) 0.565
NO 80 (98.8) 200 (96.2) 280 (96.9)
Hypertension
YES 3(3.7) 16 (7.7) 19(6.6) 0.219
NO 78 (96.3) 192(92.3) 270 (93.4)
Failure to thrive
NO 2(2.5) 23 (11.1) 25 (8.7) 0.019
YES 79 (97.5) 185(88.9) 264 (91.3)

In this study, the highest proportion of pa-
tients aged less than one year (43.8%) at
diagnosis, followed by age group from 1
year to 5 years (40.3%), while in the Iraqi
study by Ahmed Z. Jaffar (2016)%), the
most frequent age group at time of diagno-
sis was>1-< 5 age group (48.8%), fol-
lowed by <1 year age group (38.1%), this
difference is due to different sample size,

time period and centers between for the
two studies.

In this study, male patients were (64%)
and female patients were (36%), with a
male to female ratio of 1.75:1, this male
predominance is consistent with other
studies done by Ahmed Z. Jaffar
(2016)¥, and Ali Ahmadzadeh et al
(2009)*®). Egyptian study by Neveen A.
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Soliman et al (2015)(4), showed a slightly
more male predominance of (70.09%) with
a male to female ratio 2.3:1, this is due to
the inclusion of patients from pediatric
urology department in the Egyptian study,
which contains more male patients with
congenital obstructive uropathies.

In the current study, family History was
positive in (18.2%) of cases, which was
higher than the Macedonian study done by
Nadica R. Bojkovska (2016)1®, which
showed family history of (12.42%), this
dissimilarity might be due entirely differ-
ent populations and increased consanguin-
eous marriages in our society, while B.
Bulum et al (2013)(2), stated positive fam-
ily history for CAKUT was present in
(22.9 %) of cases, which was due to
screening of first degree relatives of index
patients in the Turkish study. In this study,
consanguinity was (39.6%), which is a
high percentage, near to what was ob-
served in Neveen A. Soliman et al (2015)
study®, that revealed consanguinity of
(50.5%) in study patients, this displays the
high frequency of consanguineous mar-
riage among Iraqi and Egyptian people.

In this study, antenatal Detection of
CAKUT was (18.5%), which is less than
the Turkish study by B. Bulum et al
(2013)@and the Macedonian study done
by Nadica R. Bojkovska (2016)19 that
both showed antenatal Detection of (28.9
%) and (25%) respectively, this difference
might be due to more advanced antenatal
care and diagnostic radiology protocols.
Neveen A. Soliman et al (2015) study
showed antenatal Detection of (36.6%),
which was because obstructive cases com-
prised about two-thirds of cases in the
Egyptian study. Ahmed Z. Jaffar
(2016)“4), revealed antenatal detection of
only (8.1%) of the patients, that can be ex-
plained by the smaller sample size and
time period in comparison with our current
study.

Abdominal u/s was the most commonly
used imaging procedure, done to all pa-
tients to diagnose the pathology (100%),
this finding was comparable to a German

study done by Susanne E. Gruessner et al
(2012)*7, who concluded that Sonograph-
ic imaging of the kidneys and the urinary
tract was shown as an effective and non-
invasive method to diagnose renal anoma-
lies in their large 10-year period cohort,
and recommended Sonographic screening
for all neonates in the early postnatal life.
In our study, VCUG was the second most
commonly used modality (51.3%), owing
to the high proportion of patients in our
study who had VUR.

The current study showed that the highest
proportion of patients had VUR (44.5%),
this goes along with several studies done
by Daw Y. Hwang et al (2014)®), Nadica
R. Bojkovska (2016)®, Ali Ahmadzadeh
et al (2009)®), and B. Bulum et al
(2013)@, which all showed the same VUR
predominance. Taiwan study by You-Lin
Tain et al (2016)®), stated that the most
common anomaly was polycystic Kidney
disease, that might be due to a different
population and various ethnic groups
which participated in the  Taiwanese
study. Indian study by Abhijeet Saha et al
(2009)19), showed that the most common
anomaly was PUJO, that is because the
Indian study was based upon collection of
cases of fetal hydronephrosis, in which
PUJO constitutes the most common cause
of prenatal hydronephrosis®? and appears
as moderately to severely dilated renal
pelvis in (10-30%) of antenatal hydro-
nephrosis cases, in contrary to VUR which
appears with no pathognomonic ultrasound
findings®) Egyptian study by Neveen A.
Soliman et al (2015) study™, showed PUV
as the most common anomaly, that was
because of collection of patients from pe-
diatric urology units. Combined anomalies
in this study were (8.4%), this finding was
comparable with Neveen A. Soliman et al
(2015) study®, who revealed combined
anomalies of (10.3%).Among the com-
bined anomalies, PUJO and VUR was the
most common combination (23.1%), that
goes along with the Iraqi study by Ahmed
Z. Jaffar (2016)14),
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In this study, 60 patients (19.5%), had evi-
dent extra-renal anomalies in which skele-
tal anomalies represented the highest one
(4.2%), followed by cardiac and GIT
anomalies (3.6%) and (3.2%) respectively.
Neveen A. Soliman et al (2015) study ¢
showed that (31.8%) of CAKUT patients
had extrarenal anomalies, skeletal and
CNS anomalies were at the top of the list
with (8.4%) for both.

The most common mode of presentation in
this study was UTI (50.6%), this is compa-
rable with Ahmed Z. Jaffar (2016 ) study
14 in which UTI was the leading presen-
tation accounted for (62.5%) of cases.
Patients’ B. urea at time of diagnosis had a
mean of 10.88 mmol/L and SD of * 6.32
mmol/L, S. creatinine at the time of diag-
nosis had a mean of 125.63 pumol/L and
SD of £ 31.15 pmol/ L.Ahmed Z. Jaffar
(2016 ) study 4 revealed B. urea mean of
5.26 mmol/L and SD of + 3.9 mmol/L, S.
creatinine mean 102.1 umol/L and SD of +
90.64 umol/L, this dissimilarity might be
related to the difference in types and per-
centage of renal anomalies between stud-
ies, and several cases were referred to our
center for dialysis, had extremely elevated
renal function tests readings.

In comparison between obstructive and
non-obstructive anomalies regarding gen-
eral characteristics, observed that the high-
est proportion of obstructive anomalies
were diagnosed in age group below one
year (63%), while most non-obstructive
anomalies (47.6%) were diagnosed be-
tween age of (1-5 years), had significant
association (P=0.001), that was because
obstructive cases are presented earlier due
to significantly dilated system causing
back pressure effects and renal parenchy-
mal changes*? also the prenatal detection
of obstructive anomalies in our study con-
tributed to the earlier diagnosis, these find-
ings are consistent with Ahmed Z. Jaffar
(2016 ) 4 study.

Conclusion

Most of the patients diagnosed with
(CAKUT) were males, aged less than one
year, with a male to female ratio of 1.75:1.
Ultrasound was the most commonly used
radiologic modality to diagnose (CAKUT),
followed by VCUG. VUR was the most
common anomaly, followed by PUJO and
Renal Agenesis. PUJO and VUR combina-
tion was the most common in this study.
Skeletal anomalies were the most common
extra-renal anomaly in patients with
(CAKUT). UTI was the most common
presentation followed by renal failure. Ob-
structive renal anomalies were most com-
mon in male patients, less than one year of
age, while non-obstructive anomalies were
most common between the ages of (1-5
years).UTI was significantly more com-
mon in patients who had obstructive
anomalies, while FTT was significantly
more common among non-obstructive cas-
es. More patients with non-obstructive
anomalies presented with renal failure than
obstructive anomalies with no significant
association.
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