Acta Scientific MEDICAL SCIENCES (ISSN: 2582-0931)
Volume 5 Issue 12 December 2021

Research Article

Hydronephrosis In Children and Kidney Dynamic Scintigraphy
Luljeta Abdullahu MD1*, Violeta Grajqevci MD PhD2*, Naser Gjonbalaj
MD PhD3, Fitore Murati-Abdullahu4, Vjollca Dedushaj-Fazliu Mr Sci5
and Mimoza Berbatovci Ukimeraj MD PhD6
1

Department of Nuclear Medicine, University Clinical Center of Kosova, Republic of

Kosovo
2

Received: June 25, 2020

Published: November 17, 2021

© All rights are reserved by Luljeta
Abdullahu., et al.

Clinic of Pediatric-Hemato-oncology Department, University Clinical Center of

Kosova, Republic of Kosovo
3

Clinic of Radiology, University Clinical Center of Kosova, Kosova

4

Department of Physiotherapeutic, University Clinical Center of Kosova, Republic of

Kosovo
5

Clinic of Endocrinology, University Clinical Center of Kosova, Republic of Kosovo

6

Clinic of Nephrology, University Clinical Center of Kosova, Republic of Kosovo

*Corresponding Author: Luljeta Abdullahu, Department of Nuclear Medicine, University
Clinical Center of Kosova, Republic of Kosovo. E-mail: luljeta.ab@gmail.com and Violeta
Grajçevci MD PhD, Clinic of Pediatric-Hemato-oncology Department, University Clinical
Center of Kosova, Republic of Kosovo. E-mail: violetagrajqevci@hotmail.com

Abstract
The Goal: Qunatification and classification of Hydronephrosis in children with Nuclear Medicine diagnostic method.

Methods: Retrospective study that has involved 49 pediatric patients in the time period from January to October 2015 at the age
group from 2003 to 2015 (with an average age of 4.0 years). Dynamic study of the kidney is made with the protocol predefined study
duration of 20 min.for time of 99m Tc-DTPA administration-that.The images were taken with two detectors gamma camera with a
low energy collimators and high resolution power in the rear projection.

Results: Of 49 patients to examine the dynamic kidney scintigraphy, 34 (69%) showed signs of morphological (anatomical) and functional hydronephrosis in varying degrees of development caused by different causes.The study included 19 (40%) cases of female
with an average age of 4.68 years, and 30 cases were male (60%) with an average age of 3.86 years. Hydronephrosis of 34 cases with
14 females (41.17%) and 20 males (58.82%).

Conclusion: The method provides accurate high-quality diagnostic determination of the case of hydronephrosis, together with the
test with "forced" diuresis predicts the nature of significant impairments in function and helps in the early detection of deterioration
of functional mass.
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Introduction
Hydronephrosa is referred to as enlargement of the pelvis and

kidney cavity, it is not synonymous with obstructions.

Obstructions (obstructions) are clinically defined as resistance

to urine flow [1].

Obstructions in every segment of the trunk cause dilation of the

pielokalic system as well:
•

Obstructive-uropathy is a change in the output tract due

to an obstructive process (Hydonephrose, hydrourether)
which, if not treated, leads to renal impairment
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•

Obstructive -Nephropathy- is the effect of a kidney function
blocking process.

Incidence
•

Renal hydronephrosis was used as criteria with pelvis diam-

•

eter > 5 mm.

•

600 hydronephrosis babies.

•

Radiopharmaceutical
•
•

99mTc-DTPA, (Diethylene-triamino-pentaacid)

•

about 2-6%,

75

After application i.v minimally binds to plasma proteins
Only secreted with glomerular filtration

It is considered a clinically significant incidence of about 1:

•

The incidence of UPJO in pediatrics is about

Excretion mechanisms

With a further passage through the tubular system it is neither
resorbed nor secreted into the tubular cells.

60-70% of all causes of the dilated system

They may be
•

•

Unilateral, commonly encountered in ureter, P-U strain and/
or renal pelvis

Bilateral, caused by obstructions at the bladder or urethra
[2].

Etiology
•
•

Anatomic

•

phrosis

•

Neurological (neurological bladder).

•

water

•

pending on the age of the child 30-60 min. pre-injection

phrosis, narrow stenosis Ureteropelvic and VUR remain the most
common causes of clinically important tubular expansion.
Imaging method - Dynamic kidney scintigraphy

Dynamic radionuclide kidney scintigraphy, in particular diuretic

scintigraphy, provides reliable data on functional parameters with
•

Patient preparation

Functional (10-15% of babies have a physiological hydrone-

Excluding children with temporary and physiological hydrone-

•

Methods

The GFR glomerural filtration rate assessment,

Relative differential kidney function, and with drainage pattern (determines the degree of hydronephrosis of functional
importance).

International Consensus Committee Recommendations for Ba-

sic Renogram [3].

Appropriate solubility with physiological digestion or
Give 10-15 ml/kg of water or physiological digestion, deTo empty the bladder prior to the study, and at the end of
the study if indicated diureses [3,17].

Aquisition
•
Preferably the patient’s extended position (supine)
•
•
•

Camera-larg FOV dhe
Colimator LEHR

In the rear projection

Dynamic kidney scintigraphy was performed during 20 minutes
•
•

Flow (angiogram) 2 sec/frem per 30 freme (1 min)

Dynamic: 20 sec/frame x 20min (60 freme), matrix 64x64

Static study, sequencing obtained for 6 min)(display - 6 min/
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frame) matrixa 128 x 128 acording to International Consensus
Committee Recommendations for Basic Renogram [3],
•
•

After injection i.v. 99mTc-DTPA

Using a dose of 50 μCi (1.85 MBq/kg), min dose of 20 MBq),

preferred by the EANM pediatric dosage calculator started
with [4,18].

Processing

Qualitative analysis consists in evaluating the function

based on the analysis of photographs of the entire study(sequential scintigraphy).

From the sum of standard scintigraphy, the parenchymal

phase (2-3 min) is estimated:
•

tor the arrival of kidney-related radiopharmaceutical prepara-

•

Size and kidney shape

sequences of dynamic frames and renographic curvature during

•

ed and

With the gamma cameras, simultaneously on screen, to moni-

76

tions (excretion) and elimination from the kidneys we serve with

the renography curve and scintigraphy (photographs).Observed
acquisitionis.

The homogeneity and intensity of the parenchy presentThe function evaluation in relation to the intensity of
background

Diagram 1: If the study requires diuretic administration -appli-

cate 0.5-1 mg/kg (maximum dose 20 mg) furosemide in the 15th
minute of study after injecting the radiopharmaceutical or after
20 min to continue for 15 min (F + 20) [5,6,19].

Diagram 3: From the sequences (the following scintigraphs)

is estimated: the further kinetics of the radio-pharmaceutical

reparation, - its removal from the kidney and possibly the residual
activity recorded in the system of the assigned part - pielokaliceal
and - the activity in the bladder is also evaluated.

Quantitative analysis-The important parameters in the evalua-

tion of renal function are obtained:
Diagram 2: After 20 minutes to continue for 15-20 min. (F + 20).

•

Relative values of the differential function in the interval of 2-3
minutes calculated with the intergral method and
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•
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Glomerular Filtration Rate (GFR), 160 L/day (male 125 +/- 26
ml/min, female 110 +/- 14 ml/min).

The quantitative analysis consists in determining the kidney

region (ROI) region as in the following figure, and generating the
renographic curve.

Diagram 5: Pyelo-urethral junction obstruction negative [9-12].

Results
Significant Obstructions in:
•

Diagram 4: Relative (split) function-ROI’s [7,8].
Differential kidney function behaves

•

34/49 children (69%) showed urinary tract obstruction,

•

to 4/34 (11.76%) or 8.16% from 49 patients,

•

(58.82%), or 40.81% out of 49 children and

With lightweight hydronephrosis with T1/2= >10-15 min.

Intermediate scale with T1/2=15-20 min. at 20/34

Severe scale of urinary tract obstruction with T 1/2=>20

min. at 10/34 (30%) (20.4%/49), a diuretic test has
•

been done

In 3/10 (30%), or 6.12%/49 children responded negatively- (complete obstruction was detected in three pa-

Without the UPJ (Pyelo-urethral junction) obstruction, “posi-

tive”
•

•

Hydronephrosis of mild degree Tmax1/2= >10-15 min

Hydronephrosis moderate (Intermediate) T1/2= 15-20 min.

UPJ (Pyelo-urethral junction) obstruction, “negative”.

•

tients)

•

– without obstruction.

•

(41.17%), with juxtavesicale stenosis 3 cases (8.82%),

In 7/10 (70%), or 14.28%/49, the response was positive
Cause of cervical pyelourethralis stenosis were 14 cases

•

Hydronephrosis with megaureter in 11 cases (32.35%),

•

(17.64%).

hydronephrosis associated with IUT, and reflux 6 cases
Based on the sequence of dynamic images and renographic
curve depending of T ½ (the time required to release 50%
of units tracer of the dilated kidney), they are classified into
Hydronephros degrees:
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•

Light, Intermediate and grave, without obstructing the T ½

10-20 min in 24 cases (70%) and T ½> 20 min in 10 cases
(30%), of which 5 (14.70%) cases with signs obstructive,
•

even after the test to verify the forced diuresis.

worsening hydronephrosis with GFR= <50 ml/min.

In 3/49 (6.1%) children showed a reduced function with

•

GFR <50 ml/min, (55.55%, less)

•

function, 12% less than the lower limit values)

•

In 6/49 (12.24%) GFR= 75-80 ml/min lightly reduced

ferential renal function) 52.4%/47.6%, about 10% less.

Sex

Total
Girls

Boys

N/% of,

The

Hydronefrosis

patients

average age

49

4.9

19(40%)

30(60%)

14

3.86

20

Table 1: Classification by sex and age.

69

41.17
58.82

Hydronephrosis/
cause

N

%

Girls

Boys

UPJO (Pyelo-urethral
junction obstruction )

14

41.17

5 (4.70%)

9 (26.47%)

Megaurether

6

UVJO(Stenosis.
Uretrovesical)
urinary tract
insufficiency
others

3

6

5

8.82

1 (2.94%)

17.64

3 (8.82%)

17.64
14.70

Low

>10-15 min

4

11.76%

Severe

>20min

10

30%

15-20min

20

1 (2.94%)

5 (14.70%)

2 (5.84%)

3 (8.82%)

3 (8.82%)

58.82%

presented.

Side

N

Hydr.unilat

25(73.5%)

Girls

Boys

8 (32%)

17(68%)

Hydr.Bill.

9(26.47%)

4(44.44%)

5(55.55%)

Right kidney

15(44.11%)

5((33.33%)

10((66.66%)

Basic study,

10(29.4%)

3(15.78%)

Table 4: Evaluation by Side.

7(23.33%)

Without

With obstr.

Forciss diuressis,

obstr.

10 (30%)

3 patient with

with Hydr.
Ren dex 10

obstr.

7

Ren sin 15

3

9

Bill. 9

1

6

8

2

1

0

Table 5: Evaluation from the aspect of obstruction before and
after Lasix.
GFR

ml/min

N = 49

%

Reduced

<50

3

6.1

Lightly

Borderline
Normal

2 (5.84)%

Table 2: Evaluation by cause and segment level (obstruction)
presented.

%

24 (70%)
34

4.48

%

N=34

Left kidney

In 9/49 (18.26%) with GFR= 80-90-lower border

In 31/49 (63.26%) with no GFR reduction and DRF (dif-

T1/2

Table 3: Evaluation according to the degree of obstruction

The results of GFR
•

Hydronef

Intermediate

Based on the measurement of GFR, two patients showed

78

75-80

80-90
>90

6

9

31

12.24

18.26
63.26

Table 6: Evaluation from the aspect of GFR.

Evaluation of Hydronephroses/Indications
•

Evaluation of Functional Importance of Hydronphrosis
•

•

Defines the need for surgical treatment of obstructive hydronephrosis, and

Medication therapy of hydronphrosis without obstruction
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•

Monitoring the Effect of Therapy

•

Clinical indications for diuretic renography are
•

Suspected obstructive nephropathy or uropathic ob-

•

nosis is suspected as a common indicator.

Possible Mistakes in Diuretic kidney Scintigraphy
•
•
•

Gross hydronephrosis

infants and children [15,16,20].

Conclusion
•

•

natal evaluation, and our results showed that renal diuretic
scintigraphy is a predictive and determinant method in de•

•
•
•

False negative

Low degree of obstruction

Poor functioning/immature kidneys

Discussion
•

Our studies are consistent with the authors’ findings in
their publications [13] (Our study confirmed the findings
of Dudley., et al.) that, Stenoses in the urinary tract, still

leading to> 60% of Hydronephrous, followed by VUR
(vesico urethrewl reflux) [14] 10 found VUR in 17%, as a
•

frequent companion to these findings.

Our contribution to these cases in our unit consists of pro-

viding highly probable information services and information about the functional state of the kidneys with apparent

or unpredictable constraints but which are potentials for
impairment of the functional kidney mass and to limit the
number of kidneys patients with severe consequences - unacceptable.

tecting the presence and significant obstructions.

Over 60% of findings with obstructions and over 30% of
other abnormal findings confirm that dynamic 99mTc-DTPA
scintigraphy can be used not only in early diagnostic on ob-

structions of functional importance, but also in therapeutic

Poor and/or immature kidney function
Dehydration

UPJO (Pyelo-urethral junction obstruction) as frequent

causes of hydronphage detected during prenatal and post-

T(transit time)= V (volume) ÷ F (flow)
•

The timely detection of prenatal Ultarsonography hydronecriminate studies in evaluating functional kidney status in

False positive for obstruction

Bladder relaxed/distended (Puffy)

lished studies.

abnormalities, along with radionuclide methods, are indis-

stones, malignant disease or retroperitoneal fibrosis, etc.

In children, when vesicoureteral or pelvic-ureteral ste-

Our studies are compatible and are not limited by other pubphrosis (timely detection of ITU, VUR and other congenital

structions associated with hydronephros or kidney
•

79

evaluation.
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