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Role of Physical Parameters in Assessment of
Renal Function at Dynamic Reno Graphic Studies
of Patients With Renal Disease
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Abstract— Renal function assessment represent a crucial partener in management of renal disease patients. serum creatinine signify the extent of renal
function and it may be used for estimation of the GFR.In this study 10 cases from urology and nephrology center diagnosed as 10 cases are patients pye-
lonephritis . All these cases are compared by 10 cases with normal kidney function diagnosed as donors. The comparison was between the GFR value,
Split function , and T,,. Washout phase was proposed for evaluation of some indices including T, . Obtaind value of T1/2 may take values ranged >20,
<15 or between 15 and 20 min which represent obstruction,no obstruction or inconclusive respectively. Functioning renal mass can be indexed in terms of
GRF that rpresent the sum of filtration rate through each functioning nephrons. Some patients may need dialysis or transplantation at GFR _15

mL/min/1.73 m2 because of symptoms of uremia.

Index Terms — GFR, T1/2 kidney obstruction, dynamic Renographic.

1 INTRODUCTION

Nuclear medicine is a division of medical imaging involve
uses of small quantities of radioactive material in diagnose or
treatment of a diversity diseases, including and not limited for
many types of cancers, neurological disorders, endocrine,
gastrointestinal, heart disease and other abnormalities within
the body (1). The principle of nuclear medicine studies based
on observing the distribution of a pharmaceutical adminis-
tered to the patient that are swallowed, inhaled, or injected
into the body, where they accumulate in the organ or tissue of
interest. By incorporating a radionuclide into the pharmaceut-
ical, measurements can be made of the distribution of this
radiopharmaceutical by noting the amount of radioactivity
present. This is accomplished by recording the emissions from
the radioactivity, with external radiation detectors (gamma
camera) placed in the front of the patients.(2) stated that
Kidney obstruction can occur at any point in the urinary tract
starting from the calyces of the kidney to the external urethral
meatus. Such obstruction may be acute, or chronic; unilateral
or bilateral; and total or subtotal. Renal radionuclide studies
have several useful applications in the management of pa-
tients with acute or chronic urinary tract obstruction (3) Said
that T1/2 between 10 and 19 minutes means an indeterminate
or equivocal cases. In renal disease patients assessment of
renal function is often the critical element of management.(4)
decided that serum creatinine is the most collective measure of
renal function in clinical practice and it may be used to as-
sessment of GFR; however, a number of issues (age, muscle
mass, illness, certain drugs, diet, tubular secretion) can upset
the serum creatinine which is a non- sensitive tool for early
renal disease detection (5). For all levels of GRF, there is a
range of values for serum creatinine and it can continue with-
in normal range regardless of GFR 60-80% below normal (6).

Creatinine clearance offers a more reliable, sensitive and
convenient method for patients to monitor renal function over
the formal methods (7 and 8). In addition, it was repeated that
measurement of creatinine clearance in normal patients have
been revealed to have a high coefficient of variation (standard
deviation/mean) 25% (9). Measuring renal function together
with scan may help in understanding and role and function of
a radio-nuclide and afford a baseline nessecery to monitor
variations. Recurrence may be much more important than
accuracy. The two most broadly used routine for measureing
clearances are camera based and plasma sample techniques.
Renal depth is usually assessed from a nomogram based on
weight and height (10). To the degree that a population de-
rived nomogram fails to fit a particular individual, the clear-
ance measurement will vary from the true clearance. Clear-
ances of both MAG3 and OIH may be assessed using injected
dose and fractional amount of radioactive material whithin a
single blood sample collected almost 45 min after injection (11-
13). This work introduce an assessment of renal function via
serum creatinine which can be used to approximate the GFR
value. In this study 10 cases from urology and nephrology
center diagnosed as patients pyelonephritis . All these cases
are compared by 10 cases with normal kidney function diag-
nosed as donors. The comparison was between the GFR value,
Split function, and Ty».

2 SUBJECT AND METHOD
2.1 subject
All cases were done in gamma camera unit at Urology and

Nephrology.In the present work 10 patients suffering from
renal disorders and some other normal cases (donars for
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renal transplantation) have been selected. The specification
of the material and equipments used in present study are
given. The examination were performed with gamma
camera model Philips,Brishts view Dual head. A
radionuclide generator consists of a parent daughter
radionuclide pair contained in an apparatus that permit
separation and extraction of the daughter from the parent.
The generator used in this study is Elute (Belgium)
Molybdenum-99(t1/2=66h) generator produced by P decay
Tc-99m(t1/2=6h) which is eluted from an alumina
chromatography column to which the Molybdenum-99
using sterile pyrogen free sodium chloride solution as an
eluent. -Radiopharmaceutical used were
(TcMAG3,TDMSA). The Kit contain sterile components in
the lyophilized form, and which after reaction with an
injected solution of pertechnetate (99mTc) a
mercaptoacetyle-triglycine complex(MAGS3) is formed; the
complex is eliminated by the kidney, almost entirely by
tubular secretion. The Kit contain sterile components in the
lyophilized form, and which after reaction with an injected
solution of pertechnetate (99mTc) a mercaptoacetyle-
triglycine  complex(MAG3) is formed; the complex is
eliminated by the kidney, almost entirely by tubular
secretion.

2.2 Scintigraphic procedure

1.Study Acquisition:

The patient is placed in a certain position to minimize renal
depth .The camera is placed posterior to the patient under
image table. The prepared radiopharmacetical,3-4 mCj,
(99mTc-MAG3), was injected intravenously,Al min count of
activity to be injected is obtained by placing the syringe
30cm from the center of collimator and storing the count
data.

2 Dynamic(Dieutric renoghraphy.):

i) perfusion from 1sec-60sec.

ii)uptake 1-20sec(19min)

-Radiopharmaceutical dose for all adults3-5mci.

- 99m Tc-DMSA

Scintigraphy was achieved with patients in supine posi-
tion posterior and anterior images were recorded 4 hours
after injection of 1-3 mci 99mTc-DMSA using gamma cam-
era.

-Static images position(posterior, anterior, both oblique).
3 Processing

i)Dynamics imaging study is a continuous sequence of
static images acquired for equal increments of time(14). Dy-
namic images studies are used to monitor the change with
the time in the distribution of radiopharmaceutical with in
a single camera imaging field.

ROI for both kidney at uptake phase (2-3min).

3 Results and Discussion

Pyelonephritis classified as a class of urinary tract infec-
tions (UTI) affects single or both kidneys caused by a virus
and/or bacterium infection. Viruses and bacteria may move
to kidneys from bladder or other parts of body through the
blood stream. Cystits is a urinary tract infections in bladder
does not move to kidneys. Peoples with bladder infection
and those with a anatomic or structural problem in the uri-
nary tract were at risk for for pyelonephritis. Normally,
Urine flows in one direction. Otherwise, urine flow may
blocked in some peoples with a structural defect of UT in-
cluding enlarged prostate and kidney stone. In vesicoure-
teral reflux (VUR) urine may also reflux or back up to one or
both kidneys as a result of damage in valve that normally
prevents revetrse flow. VUR usually diagnosed within
childhood. Diabatics, pregnant women and weakened im-
mune system persons are also of increased risk of pyelo-
nephritis. (15) Vesicoureteral reflux (VR) and Acute pyelo-
nephritis (AP) are moderately common in children, exclu-
sively infants (16). Damaged renal areas usually exchanged
by fibrous scars that led to renal failure and arterial hyper-
tension (17) as a result of relatively high frequency of renal
sequelae after AP in childs, pediatric patients who develop
AP or severe reflux grades are routinely observed closely.

Although these complications are well known in child-
ren, few studies have evaluated the risk of long-term com-
plications of AP in adults. Therefore, it is not clear whether
there is a need to closely observe adult patients who devel-
op . pyelonephritis) by comparing physical parameters to
tablel (normal cases) there is reduction in GFR and with
comparing mean value of donors) 1to left and right(52.399-
53.879) to mean value of GFR to pyelonephritis). (37.444-
52.512) we notice that there a reduction in cases of pyelo-
nephritis).

There are 10 cases which are the donors cases “Normal
cases (free from any renal diseases)”, in this table there are
two main parameters, T1/2, GFR, for lift and right kidneys,
where T1/2 of the left kidney ranges between(4.50-15.25),
and T1/2 of right ranges between (5-14). While GFR of the
left kidney ranges between (40.60-70.12),and GFR of the
right kidney ranges between (46.66-64.66). And there are 10
cases which are the pyelonephritis cases, in this table there
are main parameters T1/2 ,GFR, for left and right kidney,
where T1/2for left (2.75-31.7)and GFR(13.68-72.50). For right
GFR (11.87-68.81) and T1/2(5.75-14.52).
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arole in assessment of renal function at dynamic Reno graph-
ic studies of patients with renal disease The results of the cur-
rent st udy T2 value to differentiate between obstruction
from non-obstruction cases by compare the results with the

standard values of T1/2 ,GFR, for left and right kidney, where
T1/2for left (2.75-31.7)and GFR(13.68-72.50). For right GFR
(11.87-68.81) and T1/2(5.75-14.52) for abnormal cases while
these values differes from standard values of normal cases
presents .so it means that we can take a GFR and T1/2 as an
indicator to detect and monitor the renal kidney efficiency for
asses normal and abnormal cases.
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