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Abstract: Introduction: Diabetic nephropathy is
a chronic complication in patients with diabetes melli-
tus typ 1, which leads to kidney disfunction.

Aim: The aim of this study was to compare the
metabolic control and albuminuria with ultrasound fin-
dings of morphometric measurements and registration
Doppler signals of kidneys between children and youth
with diabetes mellitus type 1 according to the duration
of illness.

Material and Methods: The retrospective-pro-
spective study included 69 patients of both genders,
that got diabetes mellitus type 1 when they were in the
age from 2. to 25. years. Patients were divided into two
groups according to the length of diabetes mellitus
type 1: the first group was those whose illness had la-
sted for more than 10 years, and second group with du-
ration of diabetes mellitus typ 1 less than 10 years.

Results: No significant difference was registered
between the groups regarding frequency of albuminu-
ria, but the chance of it occurring are greater in patients
with longer duration of diabetes mellitus type 1. Pati-
ents with albuminuria and diabetes mellitus type 1 du-
ration over 10 years had higher glycated hemoglobin
A1C, blood pressure, body mass index followed by en-
larged volume of both kidneys. Patients with albumi-
nuria and diabetes mellitus type 1 for less than 10 years
had a higher creatinine clearance.

Conclusion: Ultrasound dimensions and volume
of the kidneys in patients with metabolic control para-
meters are useful for monitoring especially in the early
stages of diabetic nephropathy.

Keywords: metabolic control, diabetes mellitus typ
1, diabetic nephropathy, albuminuria, ultrasound para-
meters.
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INTRODUCTION

Diabetic nephropathy (DN) is a chronic complica-
tion in patients with diabetes mellitus typ 1(DMT1),
which leads to progressive decay of the parenchyma
and kidney disfunction (1). First stage of DN, marked
as hypertrophic hyperfiltration, varies in duration, oc-
curs within the first five years after diagnosing DMT]1
(1, 2). Size of kidneys enlarges 20%, renal blood flow
increases 10—15%, while albuminuria (AER) and
blood pressure are within referential values. Second
stage of DN is characterized by occurrence of albumi-
nuria (AER) (2). Albuminuria is clinically the first de-
tectible sign of DN and in following years has a ten-
dency to progress into manifested proteinuria. In this
stage the size of kidneys and glomerular filtration are
elevated with pronounced AER. Blood pressure may
be elevated or within normal values. Manifested AER
is pronounced in the period of 10—15 years upon diag-
nosing DMTT1 (3). Size of kidneys and glomerular fil-
tration (GF) may be within referential values, but AER
and blood pressure are elevated (4, 5). In initial stages
of DN in children with normal renal function, ultraso-
und exam showing enlarged dimensions of kidneys in
relation to standards may be an early pathomorpholo-
gical sign of parenchymal kidney lesion. It has been
noticed that, besides kidneys, other organs were also
enlarged in the initial stage of DM (1, 5, 6). Maintain-
ing appropriate metabolic control with regular ultraso-
und examinations of kidneys and controlling AER
might affect the appearance of and inhibit the occur-
rence of progression of DN in children and youth.

The aim of this study was to compare the metabo-
lic control and albuminuria with ultrasound findings of
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morphometric measurements and registration Doppler
signals of kidneys between children and youth with di-
abetes mellitus type 1 according to the duration of ill-
ness.

MATERIAL AND METHODS

The analysis included 69 patients of both genders
whose DMT1 occurred when they were in age from 2.
to 25. years, and regularly have controls at Endocrinol-
ogy ambulance in the Clinic for children and Clinic for
internal diseases of the University Clinical Center Tu-
zla (UCC Tuzla). Patients have DMT1 for various
lengths of time, they were of different ages when DMT]1
occurred. All data of our patients were acquired based
on available medical documentation (illness history
and medical charts), questionnaire, physical examina-
tion and laboratory findings. Data for questionnaires
was gathered from parents of patients younger than 18
and from patients themselves if aged over 18, with the-
ir consent in accordance with procedure in UCC Tuzla.

The major part of laboratory testing was conduc-
ted within previous hospitalizations at the Clinic for
children and Clinic for internal diseases, and perfor-
med at the Institute for Biochemistry of the Polyclinic
for laboratory diagnostics of UCC Tuzla (4, 6). AER
was determined in native urine via nephelometric met-
hod with reagents from Dade Behring Company. Crea-
tinine concentration in urine was determined through
auto-analyzer using a kinetic method by Dade Behring
Company.

Afterwards, the relation between albumin and cre-
atinine in urine was determined (5). Before the exam,
the blood pressure was measured by the patients while
sitting and laying down, on both hands, using a mer-
cury manometer instrument. Information about the du-
ration of DMT1 and metabolic control was analyzed
from patient’s medical history and medical charts.

The clearance of endogenous creatinine was de-
termined through Schwartz equation, and based on Co-
unahan-Barrat equation glomerular filtration (GF). To
apply Schwartz equation, values of creatinine clearan-
ce, height of the patients and serum creatinine values
were necessary, along with constant equations adjusted
in accordance with age groups and gender (5).

By employing real-time technique on Toshiba Co-
revision 350 and Logiq 3 machines and using a mul-
ti-frequency convex probe of 3.75 mHz, dimensions of
both kidneys individually were measured, first in a ly-
ing position on the back of patients, and then in the
right and left “semi-oblique decubitus-position”, also
the longitudinal diameter of the kidney, width (expres-
sed in mm) were measured, parenchyma echogenity,
sinus appearance was monitored and kidney volume in

milliliters (ml) was determined (7, 8). Analyzed also
were dimensions of kidneys, acquired from the maxi-
mum longitudinal so-called central medium longest
kidney diameter. The width of parenchyma was measu-
red through the previous intersection located at the jun-
ction of medial and peripheral third. All values of ac-
quired parameters were compared to the values of no-
mogram (percentiles) officially used in standard mea-
surements with children, related to decimal age, body
height, mass and body surface (7, 8). Upon coloriza-
tion of arterial and vein flux, the Doppler spectrum was
monitored on renal and interlobar arteries, and expres-
sed as index of resistens (IR) (9, 10). It was compared
to official nomograms for children in accordance to de-
cimal age, body height, mass and body surface (9).

Statistical analysis was performed with biomedi-
cal application software called “MedCalc for Win-
dows, version 114.4”. For statistical significance of va-
lue p the usual level of significance, p < 0.05, was cho-
sen (11).

RESULTS

The entire sample encompassed 69 patients, 36
(52.17%) had DMT1 longer than 10 years (first group),
and 33 (47.83%) less than 10 years (second group). No
statistically significant difference was found in propor-
tions of patients between the both groups (p = 0.609).

From 69 patients, 41 (59.42%) were male and 28
(40.58%) were female, with male:female ratio 2.28:1.
Male patients were significantly more represented (59.42
vs. 40.58; ¢ * = 4.89; p = 0.02).

Table 1 shows the demographic date of patients
with DMTT1 related to illness duration. There were sta-
tistically significant differences among means of age,
and the age when DMT]1 occurred in first group, com-
pared to the second group (p =0.002; p=0.004). Stati-
stically significant difference was found in the mean of
duration of DMTT in patients in first group compared
to patients from second group (p < 0.001). Statistically
significant difference in gender distribution in the both
groups was not found.

There was no statistically significant difference
among the groups considering the frequency of AER (p =
1.0), but there are greater chances of occurrence of
AER in the first group, i.e. with longer duration of
DMTI1 (> 10 years) [OR = 1.062 95% CI (0.413 —
2.733)], it is shown in Table 2.

Elevated albumin/creatinine (urine) ratio was do-
cumented in 18 (30.51%) patients with DMT1 >10
years, while in second group with shorter DMT1 dura-
tion (< 10 years) it was documented in 16 (44.4%) pati-
ents, without significant differences in frequency, as
shown in Table 3.
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Table 1. Demographic data of patients with DMT1

Demographic date of patients

Patients with DMT1

> 10 years <10 years t-test P
Number 36 33 - -
Male/Female 22/14 19/14 2.8 0.765
Age (years; X = SD) 19.2+4.6 153+£5.2 33 0.002
Age of occurrence DMT1 (years; x + SD) 58+4.2 9.5+59 3.0 0.004
Duration of DMTT1 (years; X + SD) 13.3+3.0 58+24 11.4 <0.001
DMT1 = diabetes mellitus type 1
Table 2. Frequency of albuminuria in patients according to duration of DMTI
Duration of DMT]1
Albuminuria > 10 years <10 years 2
N (%) N (%) e P
Microalbuminuria 18 (50) 16 (48.5) 0.0 1.0
Proteinuria 1(2.8) 1(3)
No microalbuminuria 17 (47.2) 16 (48.5) 0.0 1.0
Total 36 (100%) 33 (100%)

Table 3. Elevated albumin/creatinine (urine) in patients with DMT1 according to the duration of DMT1.

Patients with DMT1
Diabetic nephropathy > 10 years <10 years 2
N =36 (52%) | N =33 (48%) e P
Elevated albumin/creatinine in urine 18 (30.5%) 16 (44.4%) 1.3 0.24

N = number of patients

Table 4. Parameters of metabolic control of patients with albuminuria according to duration of DMTI

) Patients with DMT1
Parameters of metabolic control
> 10 years <10 years t-test P
BGL* (mmol/l; x + SD) 10.1£2.0 10.1£14 0.14 0.89
HbA1C*(%; x + SD) 11.0+2.1 9.6+2.3 2.87 0.005
Blood pressure (systolic) (mmHg; x £+ SD) 115+23 108+ 1.3 15.67 <0.001
Blood pressure (diastolic) (mmHg; ¥ + SD) 80+ 0.9 70+£1.7 30.76 <0.001
BMI* (kg/cm’; X + SD) 20.1+3.3 19.6+£2.9 1.75 0.04

* BGL — blood glucose level; HbA1C — hemoglobin A1C; BMI — body mass index

Table 5. Creatinine clearance in patients with albuminuria according to the duration of DMT1I

Creatinine clearance (ml/min; X + SD)

Patients with *DMT1 > 10 years
(N =36)

Patients with DMT1 < 10 years

(N = 33)

t-test

80.4+4.5

87.5+£5.5

2.08

<0.008

* DMT1 = diabetes mellitus type 1
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Table 6. Frequency of ultrasounds pathological finding of longitudinal diameter of the right kidney
related to DMTI duration, age and anthropometric parameters in our patients

*US finding of longitudinal diameter of the right kidney
Decimal age our patients related to DMT1 duration
and anthropometric > 10 years (n = 36) <10 years (n =33)
parameters N* [P N P Z P

*n (%) n (%) n (%) n (%)
Age 34 (49.1) 2(2.9) 29 (42.2) 4(5.8) -0.97 0.33
Body height 32 (46.2) 4 (5.8) 28 (40.1) 5(7.9) -0.50 0.62
Body mass 32 (46.2) 4(5.8) 32 (46.2) 1(1.8) 1.29 0.20
Body surface 32 (46.2) 4(5.8) 30 (43.6) 3(4.4) 0.28 0.78

*US = ultrasound, N = normal finding, P = pathological finding, n = number of patient.

Table 7. Frequency of US pathologic findings of longitudinal diameter of left kidney,
related to illness duration, age and anthropometric parameters in our patients
*US findings of longitudinal diameter of left kidney
Decimal age our patients related to DMT1 duration
and anthropometric > 10 years (n = 36) <10 years (n =33)
parameters N* R N* p* Z p

*n (%) n (%) n (%) n (%)
Age 34 (49) 2(2.8) 32 (46) 1(2.2) 0.51 0.61
Body height 32 (46) 4(5.7) 32 (46) 1(2.2) 1.29 0.20
Body mass 32 (46) 4(5.7) 32 (46) 1(2.2) 1.29 0.20
Body surface 32 (46) 4(5.7) 32 (46) 1(2.2) 1.29 0.20

*US = ultrasound, N = normal finding, P = pathological finding, n = number of patient.

Table 8. Frequency of US pathologic findings of right kidney volume in relation to duration of DMT1,

age and anthropometric parameters in our patients

Decimal age

*US findings of right kidney volume in relation
to duration of DMTT in our patients

and anthropometric > 10 years (n = 36) <10 years (n = 33)
parameters *N e N P Z P
*n (%) n (%) n (%) n (%)
Age 33 (47.6) 3(4.5) 32 (46.5) 1(1.4) 0.94 0.35
Body height 30 (43.3) 6 (8.7) 32 (46.5) 1(1.4) 1.87 0.03
Body mass 30 (43.3) 6 (8.7 32 (46.5) 1(1.4) 1.87 0.03
Body surface 29 (41.8) 7 (10.1) 30 (43.6) 3(4.5) 1.22 0.22

*US = ultrasound, N = normal finding, P = pathological finding, n = number of patient.

Table 9. Frequency of US pathologic findings of left kidney volume in relation to duration of DM T1,

age and anthropometric parameters in our patients

*US findings of left kidney volume in relation
Decimal age to duration of DM T1 in our patients
and anthropometric > 10 years (n = 36) > 10 years (n = 33)
parameters *N SR N P Z P
*n (%) n (%) n (%) n (%)
Age 33 (47.6) 3(4.3) 32 (46.5) 1(1.6) 0.94 0.35
Body height 31 (44.7) 5(7.2) 32 (46.5) 1(1.6) 1.6 0.05
Body mass 31 (44.77) 5(7.2) 31 (86.1) 2(13.9) 1.6 0.05
Body surface 29 (41.8) 7 (10.1) 28 (40.7) 5(7.4) 0.47 0.64

*US = ultrasound, N = normal finding, P = pathological finding, n = number of patient.
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Table 10. Frequency of pathological findings of IR in renal and interlobar arteries
of the right kidney in patients with DM T1

*IR of renal and interlobar arteries of the right kidney
related to duration of DM T1
Artery > 10 years (n = 36) <10 years (n =33)
*N e N P V4 P
*n (%) n (%) n (%) n (%)
Renal 28 (43.5) 8 (11.5) 30 (43.6) 3(4.4) 1.49 0.14
Interlobar 28 (43.5) 8 (11.5) 28 (40.7) 5(7.3) 0.75 0.45

*IR = index of resistence, N = normal finding, P = pathological finding, n = number of patient.

Table 11. Frequency of pathological findings of IR in renal and interlobar arteries
of the left kidney in patients with DMTI

*IR of renal and interlobar arteries of the left kidney
related to duration of DMT1
Artery > 10 years (n = 36) <10 years (n = 33)
*N “P N P Z P
*n (%) n (%) n (%) n (%)
Renal 28 (43.5) 8 (11.5) 30 (43.6) 3(4.4) 1.49 0.14
Interlobar 28 (43.5) 8 (11.5) 28 (40.7) 5(7.3) 1.27 0.20

*IR = index of resistence, N = normal finding, P = pathological finding, n = number of patient.

Table 4 provides an overview of statistically signifi-
cant higher value of glikolizated hemoglobin A1C
(HbAI1C), systolic and diastolic blood pressure, body
mass index (BMI) in patients with AER and DMT]1 last-
ing longer than 10 years, in relation to patients with shor-
ter DMT1 duration. Statistically significant difference in
glycaemia between the both groups was not registered.

Statistically significant higher creatinine clearan-
ce was present in patients with AER, whose DMT1 has
lasted less than 10 years, in comparison to patients who
have had DMT1 longer (t=2.08 df=17; P=10.008), as
shown in Table 5.

Figure 1 shows ROC curve of relation between
duration of DMT1 and AER, with calculated duration
of DMT1 of 11.6 years in children and youth, time nec-
essary for development of AER. After 11.6 years, 50%
of patients with AER will develop other form of DN,
and in the group with no AER, 77% will not develop
DN (12).

Table 6 and 7 present the frequency of ultrasound
(US) pathological findings of longitudinal diameter of
the right and left kidney in patients with DMT1 > 10
years, related to decimal age, body height, mass and
BMI, with no statistically significant difference com-
pared to patients with DMT1 < 10 years.

The frequency of US pathological findings of the
volume of right kidney in the group of patients with
DMT1 > 10 years, related to decimal age and BMI, is
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Figure 1. ROC curve of relation between DMT]
duration and microalbuminuria

100

not statistically significantly different from the second
group, while according to body mass and height are a
significant different, as shown in Table 8.

Table 9 shows in relation to patients with DMT]I,
frequency of US pathological findings for left kidney
volume is statistically significantly higher for group of
patients who have had DMT1 > 10 years, in accordan-
ce to their body height and mass.

Proportion test determined that there is no statisti-
cally significant difference in frequency of pathologi-
cal findings of IR in renal and interlobar arteries in the
right and left kidney, in relation to duration of DMTT1,
as shown in Tables 10 and 11.
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DISCUSSION

Average age of our patients in the first group was
19.2 years and statistically significantly differed from
the age of patients in the second group. DMTT1 is the
most common illness in elementary school-aged chil-
dren and over 80% of children and adolescents is aged
under 20 when DMT]1 is diagnosed [13]. The average
age of occurrence DMT1 in our patients was preschool
and elementary-school years, with emphasized statisti-
cal difference beetwen the both groups. DMT1 may oc-
cur at any age of life, although most patients had it di-
agnosed in childhood and early adolescence (13, 14).

In the group of our patients with AER, statistically
significant higher values of HbA1C, systolic and dia-
stolic blood pressure and BMI were found. Inadequate
metabolic control directly correlated with kidney
hyperfiltration and hyperperfusion. It presents one of
the major risk factors for occurrence of AER among
children and youth with DMT1 (15, 16).

High levels of HbA1C as a marker of chronic
hyperglycemia are the most commonly determined
risk factor for appearance of AER and development of
DN in children and youth with DMT1 (16). Elevated
values of systolic and diastolic blood pressure, accord-
ing to some authors, appear independently from AER
(16, 17, 18). Despite the high prevalence of elevated
blood pressure in children with DM and AER, prospec-
tive longitudinal studies shows the great influence of
other risk factors, especially those that are inherent
(17). BMI values above 95 percentiles are noticeable at
the onset of DMT1, while after a long time of duration
of DMT]1, it may occur in children due to irregular or
misused insulin therapy (19). Higher or lower BMI va-
lues of our patients are possibly explained by various
ages during this research.

Duration DMT]1 in our children and youth neces-
sary for development of AER was 11.6 years (Figure 1).
Sensitivity in one half of our patients will confirm the
presence of AER, while higher specificity in three qu-
arters of patients will exclude those who do not have
AER (Figure 3). It means that probably 50% of all pati-
ents will show some signs of nephropathy after 11.6
years duration of DMT1. A more reliable evidence is
the fact that 77% of patients will not have AER, after
11.6 years with the illness, but it is possible that they
will exhibit certain distorted parameters of metabolic
control, such as HbA1C, elevated blood pressure or
BMI.

This crucial information, that 11.6 years of DMT1
duration is necessary for development of AER as an
early sign of nephropathy, opens up a possibility and
chance to detect early morphologic and functional
changes on kidneys in ill children and youth before.

For prevention, further progression of DN, develop-
ment of hypertension and other chronic complications,
time period is of essence. This is the so-called interven-
tion point, critical time for prevention of most impor-
tant risk factors in renal weakening progression: hyper-
tension, infections and distorted metabolic control
(20). DN itself and factors of its appearance can not be
prevented and can be influenced very little, but side ef-
fects, such as infection, hypertension, disturbed meta-
bolic control, as well as obesity, can be regulated with a
systematic and scientifically based manner.

Hyperfiltration and kidney hyperperfusion are
difficult to determine, so reliable measurement (quan-
tification) of AER remains one of the most reliable
tests (17, 19, 20).

In the research by Turkish authors, AER prevalen-
ce was higher in their patients, by whom DMT1 were
diagnosed before the age of 15, but also significantly
higher in patients with longer duration of DMT1 (20).
Statistically, there was no significant difference betwe-
en the groups of our patients in frequency of AER (p =
1.0), but chances of AER occurrence are higher in the
patients with longer duration of DMT1 > 10 years. No-
wadays, the duration of DMT1, blood pressure, and
poor metabolic control are the major risk factors for the
development and progression of DN. Some of habits,
just as cigarette smoking and eating fast food have big
influence to metabolic control and progression DN.
Positive family history of renal disease with low so-
cio-economic status with longer duration of DMT]I
may accelerate progression of DN. Elevated relation
albumin/creatinine in urine does not significantly dif-
fer in both groups, while the possibility of occurrence
of elevated values of albumin/creatinine in urine is
equal in both groups of our patients. Considering the li-
mitations of this study with a fewer number of patients,
amore decisive conclusion could be drawn on samples
with higher number of patients (1, 16, 20). Neverthe-
less, statistically significant lower value of creatinine
clearance occurred in our patients with DMT1 > 10
yeras, related to patients with shorter period of dura-
tion DMTT1 (P = 0.008). Elevated values of creatinine
clearance in our patients with shorter DMT1 history
can be explained with hyperfiltration in the initial stage
of DN (15, 16). In the group of our patients who have
had DMTI1 > 10 years, longitudinal diameter of both
kidneys was not significantly changed in relation to ap-
plied standards for age and anthropometry parameters.
Other authors as well, in similar research, gathered al-
most identical results (9, 13). A more significant aber-
ration of volume of right and left kidney in relation to
standards for body height and mass was found in the
group of patients who have DMT1 > 10 years. Enlarge-
ment of kidney volume in DM appears with retaining
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salt and water, as well as complex pathophysiological
processes on the very small blood vessels (14,16). En-
largement of dimensions and volume of kidneys is one
characteristics of DMT1 in the stage of hypertrophic
hyperfiltration (13, 16).

In our study, no significant differences were noti-
ced in frequency of pathology result for IR in renal and
interlobar arteries in the right and left kidney among
patients with various length of DMT1. Higher values
of IR follow the progression of DN only in clinically
manifested and advanced stadia of DMT1 (23). In the
stage of hyperfiltration, IR values may be lower than
normal. Hyperfiltration, as a hemodynamic change,
cannot be diagnosed based only on IR in most patients
with DMT1 (23, 24). Color Doppler ultrasonography
has not proved to be a sensitive method in early stages
of detecting complications of DMT1 at the small kid-
ney blood vessels (24). It is difficult to explain that the
dimension and volume of kidneys in certain stages of
DMT1 change, they enlarge, while Doppler spectrums
above blood vessels remain unchanged.

CONCLUSION

Early lesions of kidney parenchyma with follow-
ing metabolic control appear after 10 years of duration

Sazetak

of diabetes and are rarely registered earlier. More in-
tense surveillance over metabolic control, along with
following albuminuria, could be useful for defining
optimum time frame for screening and prevention of
diabetic nephropathy.

Ultrasound exams of dimensions and volume of
kidneys are useful parameters since they can be applied
and analyzed with parameters of metabolic control, es-
pecially in early stages of DN (hypertrophic hyperfil-
tration). Changes on blood vessels in early stages of di-
abetic nephropathy are not clear and evident, so patho-
logic values could not be registered using Doppler
spectrum.
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DN — diabetic nephropathy

DMT1 — diabetes mellitus type 1

GF — glomerular filtration

AER — albuminuria

UCC Tuzla — University Clinical Center Tuzla
ml — milliliters

IR — index of resistens
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BMI — body mass index

HbA1C — glikolizated hemoglobin A1C

RANI ZNACI DIABETICKE NEFROPATIJE I ULTRAZVUCNE
KARAKTERISTIKE BUBREGA KOD DECE I MLADIH SA DIABETESOM
MELITUSOM TIPI

Hasanovic Evlijana,l Skokic Fahrija,1 Colic Belkisa,1 Cosickic Almira,I
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Uvod: Diabeti¢ka nefropatija je hroni¢na komplika-
cija diabetesa Tip I koja dovodi do difunkcije bubrega.

Cilj: Ci]j ove studije bio je poredenje metabolicke
kontrole i albuminurije sa ultrazvué¢nim nalazom mo-
frometrijskih karakteristika i Doppler signala bubrega
medju decom i mladima obolelim od diabetesa Tip [ u
zavisnosti od trajanja bolesti.

Materijal i metode: Retrospektivno-prospektiv-
na studija obuhvata 69 pacijenata oba pola koji su do-
bili diabetes Tip I izmedu 2. i 25. godine. Pacijenti su
podeljeni u dve grupe prema duzini trajanj bolesti na
one kod kojih je bolest trajala duze od 10 godina i one
kod kojih je bolest traja manje od 10 godina.

Rezultati: Nije registrovana statisticki znacajna
razlika u postojanju albuminurije ali je $ansa o pojavi

ista medu pacijentima sa duzim trajanjem bolesti. Paci-
jenti sa albuminurijom i trajanjem diabetesa Tip I du-
zim od 10 godina imali su ve¢i glikoliziraju¢i hemo-
globin HbA1C, krvni pritisak, BMI (body mass index)
i volumen oba bubrega. Pacijenti sa albuminurijom i
trajanjem diabatesa Tip I manjim od 10 godina imali su
vedi klirens kreatinina.

Zakljucak: Utrazvu¢ne dimenzije i volumen bu-
brega sa parametrima metaboli¢ke kontrole su korisni
za monitoring posebno u ranim stadijumim a diabe-
ticke nefropatije.

Kljuéne re€i: metaboli¢ka kontrola, diabetes me-
litus Tip I, diabeticka nefropatija, albuminurija, ultra-
zvuéni parametri.
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