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Abstract: Purpose: The aim of current study was to evaluate glomerular filtration rate (GFR) decline in patients with
renal colic. Materials and methods: This descriptive analytical study was conducted on patients with definitive diag-
nosis of renal colic in Alzahra hospital. Data including gender, age, and underlying disease were extracted from med-
ical records. GFR and creatinine level were assessed before and 3 months after stone excretion. Hydronephrosis
severity was assessed by ultrasound procedure. Results: In current study, 224 patients with renal colic and mean
age 45.6+11.35 years old were selected. The mean GFR before and 3 months after urinary stone excretion were
45.89+18.84 and 61.13+22.10 ml/minute, respectively (P<0.01). The mean creatinine at the beginning and 3
months after urinary stone excretion was 1.93+0.46 and 1.59+0.43 mg/dl, respectively (P<0.01). The most fre-
quency of patients with different hydronephrosis degrees was related to score 3 (n=92). There was significant dif-
ference between hydronephrosis severity in terms of GFR (P=0.000). No significant difference was seen between
the mean GFR at the beginning of the study and at 3 months after urinary stone excretion in terms of diabetes and
hypertension (P>0.05). Conclusion: We observed significant difference between hydronephrosis severity in terms of
GFR. This indicated that the increase of hydronephrosis degree was associated with worse renal function. Moreover,
urinary stone excretion led to the increase of GFR and the decrease of creatinine level. In addition, the mean GFR
was not influenced by diabetes and hypertension.
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Introduction

Urolithiasis is a disease characterized by the
presence of stones in the urinary or kidney
tract. In Asia, about 1%-19.1% of individuals
suffer from urolithiasis [1]. It is one of the main
causes of renal colic [2]. On the other hand,
renal colic is caused often by partial or com-
plete ureteric obstruction due to ureteral
stones in the vast majority of cases [3]. The
movement of stone from renal collecting sys-
tem influences the genitourinary tract and
leads to intermittent or constant obstruction
and ureteral hydronephrosis causing urine to
back up into the kidney. Renal colic in about 5%
of patients may be due to abnormalities of the
urinary tract which is unrelated to stone dis-
ease including ureteropelvic junction obstruc-

tion [3]. In addition, renal colic is a common
complaint in emergency room and is associated
with acute flank pain [1, 3, 4]. This disease as
the most uncomfortable form of pain requires
fast diagnosis and treatment [3]. Diagnosis of
renal colic is based on the combination of physi-
cal and history examination, imaging and labo-
ratory findings [5]. Recent studies have shown
that acute ureteral obstruction leads to reduces
the glomerular filtration rate (GFR) of the affect-
ed kidney and enhances excretion of urine [5].
Another study reported that the GFR reduces
within a few hours following acute occlusion.
This decline of GFR may continue for weeks
after relief of obstruction [6].

In addition, the main treatment of renal colic is
analgesic therapy including opiates and NSAIDs
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Table 1. Comparison of mean variables at the beginning and 3 months after study

Variables Mean & SD Mean & SD P-value*
at the beginning of study 3 months after urinary stone excretion

Creatinine (mg/dl) 1.93+0.46 1.59+0.43 0.000

GFR (ml/minute) 45.89+18.84 61.13+22.10 0.000

*Paired sample T test, GFR: glomerular filtration rate.

[7]. NSAIDs in renal colic reduce production of
metabolites of arachidonic acid, reducing pain
which is caused by distension of the renal cap-
sule. In addition, they lead to contract the effer-
ent arterioles to the glomerulus, leading to
reduction of hydrostatic pressure in the glom-
erulus [8].

Given that renal colic led to eventual loss of kid-
ney function with irreversible damage and GFR
measurement was the predictor of renal func-
tion [9], and kidney function tests such as GFR
was not routinely evaluated in patients with
renal colic, and few studies were conducted
regarding the evaluation of GFR decline in
patients with renal colic, the aim of current
study was to evaluate GFR decline in patients
with renal colic.

Patients and methods
Sampling and data selection

This descriptive analytical study was conduct-
ed on patients with definitive diagnosis of renal
colic in Alzahra hospital, Isfahan, Iran in 2019.
Data including gender, age, body mass index
(BMI), underlying disease such as hyperten-
sion and diabetes mellitus were extracted
from medical records. GFR was assessed via
Cockcroft-Gault formula before and 3 months
after stone excretion according as follows.

GFR = (140-age) x weight/plasma Cr x 72
(men)

GFR = 0.85 x (140-age) x weight/plasma Cr x
72 (Women).

In addition, creatinine level was evaluated by
enzymatic method (Pars azmoon Kkit) before
and 3 months after stone excretion. The inci-
dence and severity of hydronephrosis were
assessed by ultrasound procedure. The severi-
ty (grading) of hydronephrosis is obtained by
the Society of Fetal Urology (SFU) that grades
of hydronephrosis are included grade O (no
hydronephrosis or dilatation), grade 1 or mild
(renal pelvis dilation, no calyces dilation, no
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parenchymal atrophy), grade 2 or mild (dilation
of renal pelvis and calyces without parenchy-
mal atrophy), grade 3 or moderate (dilation of
renal pelvis and calyces, flattening of papillae,
mild cortical atrophy) and grade 4 or severe
(severe dilation of renal pelvis and calyces,
renal atrophy) [10].

Ethical statement

After obtaining written consent from pati-
ents, current study was approved by Isfahan
University of Medical Sciences (IR.MUI.MED.
REC.1399.977).

Inclusion and exclusion criteria

Patients with single kidney, age range less than
18 years and history of open surgery, bariatric
surgery, intestinal surgery, glomerulonephritis,
high creatinine, congenital diseases, polycystic
Kidney disease, reflux disease, and sepsis were
excluded from study. In addition, taking antibi-
otic and NSAIDs led to exclude of patients.

Statistical analysis

Data were entered to SPSS, version 19. The
quantitative data were shown based on mean
and standard deviation and the qualitative
variables were shown based on frequency and
percentage. Independent T test, Fisher exact
test, Chi-square test, and Paired Sample T test
were used for analysis. P<0.05 was assumed
significant.

Results

Current study was conducted on 224 patients
with definitive diagnosis of renal colic and mean
age 45.6+£11.35 years old. Among them, 122
patients (54.5%) were male and 102 (45.5%)
female. Mean weight of patients was 73.4+7.23

kg.

Table 1 shows comparison of mean creatinine
and GFR at the beginning and 3 months after
study.

As demonstrated in Table 1, significant differ-
ence was seen before and 3 months after uri-
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Table 2. The comparison of the mean GFR at the beginning and after the study in terms of diabetes

and hypertension

Variables Diabetes, hypertension Number Mean + SD P-value*
GFR at the beginning of study Absence of diabetes 177 46.8+19.18 0.68
Presence of diabetes 47 42.2+17.21
GFR 3 months after study Absence of diabetes 177 61.06+£22.63 0.48
Presence of diabetes 47 61.40+20.19
GFR at the beginning of study Absence of hypertension 180 47.48+18.69 0.24
Presence of hypertension 44 39.37+18.24
GFR 3 months after study Absence of hypertension 180 62.34+22.40 0.123
Presence of hypertension 44 56.21+20.3

*Independent T test, GFR: glomerular filtration rate.

Table 3. Comparison of frequency of GFR in terms of diabetes and
hypertension

GFR
Variables GFR<60 GFR>60 Total P-value*
mL/min mL/min
Diabetes No 154 (79) 41 (21) 195 (100) 0.593
Yes 23(79.3) 6 (20.7) 29 (100)
Total 177 (79) 47 (21) 224 (100)
Hypertension No 155 (79.5) 40 (20.5) 195 (100) 0.28
Yes 25 (86.2) 4 (13.8) 29 (100)
Total 180 (80.4) 44 (19.6) 224 (100)

*Fisher exact test, GFR: glomerular filtration rate.

Table 4. Frequency of patients with different degree of hydrone-
phrosis in terms of GFR after 3 months

Hydronephrosis
GFR P-value*
Grade 1 Grade 2 Grade 3  Grade 4

GFR<60 mL/min 2 42 (21.5) 85(43.6) 66(33.8) 0.0000
GFR=60 mL/min 2 (6.9) 19 (65.5) 7(24.1) 1(3.4)
Total 4(1.8) 61(27.2) 92(41.1) 67 (29.9)

*Chi-square test, GFR: glomerular filtration rate.

Table 5. Comparison of the mean hydronephrosis severity in terms
of GFR

GFR Mean + SD Number P-value*

Hydronephrosis severity GFR<60 mL/min 3.10+0.76 195 0.000
GFR>60 mL/min 2.24+0.63 29

*Independent T test, GFR: glomerular filtration rate.

nary stone excretion regarding creatinine and
GFR (P<0.01).

As demonstrated in Table 2,
no significant difference was
seen between the mean GFR
at the beginning of the study
in terms of diabetes and hy-
pertension (P>0.05). In addi-
tion, there was no difference
between the mean GFR at 3
months after the study in
terms of diabetes and hyper-
tension (P>0.05).

Comparison of frequency of
GFR (less or equal and more
than 60 mL/min) in terms of
diabetes and hypertension is
shown in Table 3.

As demonstrated in Table 3,
no remarkable difference was
observed between frequency
of patients in two groups
(GFR<60 mL/min and GFR>
60 mL/min) regarding diabe-
tesand hypertension (P>0.05).

Comparison of frequency of
patients with different degree
of hydronephrosis in terms of
GFR is shown in Table 4.

As demonstrated in Table 4,
the most frequency of patients
with different hydronephrosis

degrees was related to score 3. Moreover, sig-
nificant difference was seen between frequen-

cy of patients with different severity of hydrone-

The comparison of the mean GFR at the begin-
ning and after the study in terms of diabetes
and hypertension is shown in Table 2.

phrosis in terms of GFR (P<0.01). Comparison
of the mean hydronephrosis severity in terms of
GFR is shown in Table 5.
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As demonstrated in Table 5, there was signifi-
cant difference between the severity of hydro-
nephrosis in terms of GFR (P=0.000).

Discussion

Hydronephrosis is caused due to anatomic or
functional processes that interrupt the flow of
urine and this interruption happens anywhere
in urinary tract of kidneys or urethral meatus.
This increase in ureteral pressure can lead to
change the function of glomerular filtration,
tubular and renal blood flow [9, 10]. Wang et al.,
reported that there was significant association
between degree of renal injury and hydrone-
phrosis process [11]. In current study, we
observed significant difference between hydro-
nephrosis severity in terms of GFR. This finding
indicated that the increase of GFR is associat-
ed with the decrease of severity of hydrone-
phrosis. Wang et al., assessed the effect of
hydronephrosis on GFR in patients with renal
injury and reported that the increase of hydro-
nephrosis degree is associated with worse
renal function [11]. Hassanzadeh et al,,
assessed reversibility of GFR after surgery of
obstructive uropathy and reported that total
GFR>25 ml/minute/1.73 m? is associated with
the functional recovery of damaged kidney fol-
lowing the surgery [12]. The findings of these
studies were consistent with our study. There-
fore, according to these findings, the decrease
of hydronephrosis degree is associated with
the functional recovery.

Moreover, the mean GFR before and 3 months
after urinary stone excretion were 45.89+18.84
and 61.13+22.10, respectively. Therefore, sig-
nificant difference was observed before and
after study regarding GFR. Klahr et al., reported
a progressive fall in GFR following ureteral
obstruction due to reduction of single nephron
GFR and number of filtering nephrons [13].
Kazama et al., assessed unilateral ureteral
obstruction caused by urolithiasis in patient
with acute kidney injury and observed signifi-
cant fall of GFR from the baseline level approxi-
mately 61.2 to 47.3 mL/min/1.73 m? [5].
Hassanzadeh et al., also reported that urinary
tract obstruction is associated with various
consequences including reduced glomerular fil-
tration rate, and renal plasma flow [12]. Robert
et al., assessed GFR before and after ureteral
obstruction and observed recovery of GFR after
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ureteral obstruction (at eight weeks) [14]. The
finding of this study was consistent with our
study. Other studies evaluated GFR before and
72 hours after releasing the obstruction and
observed the increase of GFR. It seems that
after removing the obstruction, the change of
renin-angiotensin system and vasoconstrictors
leads to increase of GFR [15, 16]. The findings
of these studies were also consistent with our
study. Rose et al., assessed recovery of renal
function after urinary tract obstruction and
observed that measurement of GFR following
relief of obstruction estimate the degree of
recovery.

Moreover, in current study, significant differ-
ence was seen before and 3 months after uri-
nary stone excretion regarding creatinine level.
Chen et al., assessed creatinine level before
and after ureteral obstruction and reported
that the creatinine level at 3 days after the
operation reduced than those before the oper-
ation [17]. However, there was no remarkable
difference at 3 days and 6 months after opera-
tion regarding creatinine level. Hassnzadeh et
al., also demonstrated the reduced level of cre-
atinine in 69.0% of the patients after surgery.
Although serum level of creatinine was not a
precise evidence of the renal function status
and it is dependent to muscle mass and activi-
ty, it may be distorted in patients with obstruc-
tive uropathy [12]. Kazama et al., assessed uni-
lateral ureteral obstruction caused by urolithia-
sis in patient with acute kidney injury and
observed an increase of serum creatinine level
from the baseline level approximately 0.96 to
0.98 mg/dL. The finding of this study indicated
that ureteral obstruction was associated with
the increase of serum creatinine level.

In addition, diabetic nephropathy is the leading
cause of end-stage renal disease in patients
[18]; however, we did not observe any relation
between the mean GFR with diabetes and
hypertension. Naderpour et al., reported no
significant relation between GFR and systolic
blood pressure [19]. They believed that this is
related to the narrow range of blood pressure
among participants and these populations had
normal blood pressure levels. But Samigham
et al.,, demonstrated a significant association
between history of hypertension and GFR<60
[20]. James et al., reported that lower GFR was
associated with higher risks of acute kidney
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injury in patients with and without diabetes or
hypertension [21]. Weil et al., assessed GFR in
269 individuals and observed that HbAlc, and
fasting blood sugar (FBS) were significantly
associated with GFR [22]. Bjornstad et al.,
demonstrated that GFR decline is associated
with renal hyperfiltration in 646 diabetes with
type 1 [23]. Therefore, it seems that several
factors including duration of diabetes and
hypertension, the level of FBS, HbAlc and
hypertension may affect GFR. According to con-
troversy findings in this regard, further studies
should be conducted in this regard.

Conclusion

According to results of current study we
observed significant difference between hydro-
nephrosis severity in terms of GFR. This indi-
cated that the increase of hydronephrosis
degree is associated with worse renal function.
Moreover, urinary stone excretion led to the
increase of GFR and the decrease of creatinine
level. In addition, the mean GFR was not influ-
enced by diabetes and hypertension.

Disclosure of conflict of interest
None.

Address correspondence to: Reza Kazemi, De-
partment of Urology, Isfahan University of Medical
Sciences, lIsfahan, Iran. Tel: +98-9130861885;
E-mail: Rezakazemi6788@gmail.com

References

[1] LiuY, ChenY, Liao B, Luo D, Wang K, Li H and
Zeng G. Epidemiology of urolithiasis in Asia.
Asian J Urol 2018; 5: 205-214.

[2] Choi Cl, Yu YD and Park DS. Ureteral stent in-
sertion in the management of renal colic dur-
ing pregnancy. Chonnam Med J 2016; 52:
123-127.

[3] Shokeir AA. Renal colic: pathophysiology, diag-
nosis and treatment. Eur Urol 2001; 39: 241-
249,

[4] Goonewardene S, Rajjayabun P and Goone-
wardene S. Acute management of renal colic
and compliance with national standards: clo-
sure of the audit loop. ARDM 2016; 2: 8-10.

[6] Kazama T, Nio M, Sasaki H, Fukuzawa T and
Sato T. Estimated glomerular filtration rate af-
ter nephrectomy for Wilms tumor. Pediatr Int
2018; 60: 962-965.

[6] Alavi A, I1zadpanahi MH, Haghshenas L, Fari-
dizad R, Eslami MJ and Ghadimi K. Comparing

35

(10]

(11]

[12]

[13]

(14]

(15]

(16]

(17]

(18]

(19]

urine levels of BLCA-4 nuclear matrix protein in
patients with bladder cancer and non-bladder
cancer. Int J Physiol Pathophysiol Pharmacol
2019; 11: 289.

Rakowska M, Krolikowska K, Jobs K, Placzy-
fiska M and Kalicki B. Pathophysiology and
symptoms of renal colic in children-a case re-
port. Dev Period Med 2018; 22: 265-269.
Mocroft A, Kirk O, Reiss P, De Wit S, Sedlacek
D, Beniowski M, Gatell J, Phillips AN, Leder-
gerber B and Lundgren JD; EuroSIDA Study
Group. Estimated glomerular filtration rate,
chronic kidney disease and antiretroviral drug
use in HIV-positive patients. Aids 2010; 24:
1667-1678.

Ebert N and Schaeffner E. New biomarkers for
estimating glomerular filtration rate. J Lab
Precis Med 2018; 3: 75.

Onen A. Grading of hydronephrosis: an ongo-
ing challenge. Front Pediatr 2020; 8: 458.
Wang R, Wu Z, Liu H, Liu J and Li S. Influence of
Hydronephrosis on GFR among patirents with
Renal Injury. Journal of Nuclear Medicine May
2018: 380.

Hassanzadeh K, Yavari-Kia P, Gharehpapagh
E, Hazhir-Karzar S, Kavandi H, Naghavi-Behzad
M, Alikhah H and Piri R. Reversibility of glomer-
ular filtration rate after surgery for unilateral
obstructive uropathy. J Clin Med Res 2015; 3:
143-148.

Klahr S, Harris K and Purkerson ML. Effects of
obstruction on renal functions. Pediatr Nephrol
1988; 2: 34-42.

Chevalier RL, Gomez RA and Jones CE.
Developmental determinants of recovery after
relief of partial ureteral obstruction. Kidney Int
1988; 33: 775-781.

Chevalier RL, Chung KH, Smith CD, Ficenec M
and Gomez AR. Renal apoptosis and clusterin
following ureteral obstruction: the role of matu-
ration. J Urol 1996; 156: 1474-1479.
Gheissari A, Nematbakhsh M, Amir-Shahka-
rami SM, Alizadeh F and Merrikhi A. Glomerular
filtration rate and urine osmolality in unilateral
ureteropelvic junction obstruction. Adv Biomed
Res 2013; 2: 78.

Chen, Liu CY, Zhang ZH, Xu PC, Chen DG, Fan
XH, Ma JC and Xu YP. Malignant ureteral ob-
struction: experience and comparative analy-
sis of metallic versus ordinary polymer ureteral
stents. World J Surg Oncol 2019; 17: 74.
Sheikhpour R. Evaluation of the effect of zinc
supplement on serum lipids level in type ii dia-
betic patients. JARUMS 2011; 11: 59-66.
Naderpoor N, Lyons JG, Mousa A, Ranasinha S,
De Courten MP, Soldatos G and De Courten B.
Higher glomerular filtration rate is related to
insulin resistance but not to obesity in a pre-
dominantly obese non-diabetic cohort. Sci Rep
2017; 7: 45522.

Am J Clin Exp Urol 2022;10(1):31-36


mailto:Rezakazemi6788@gmail.com

[20]

[21]

36

Renal colic

Samimagham HR, Farshidi H, Nikparvar M,
Arabi M, Tamaddondar M, Ghasemzadeh M
and KazemiJahromi M. The association of glo-
merular filtration rate with coronary artery dis-
ease in type 2 diabetic patients. Iran J Diabetes
Obes 2020; 12: 126-131.

James MT, Grams ME, Woodward M, Elley CR,
Green JA, Wheeler DC, De Jong P, Gansevoort
RT, Levey AS, Warnock DG and Sarnak MJ;
CKD Prognosis Consortium. A meta-analysis of
the association of estimated GFR, albumin-
uria, diabetes mellitus, and hypertension with
acute kidney injury. Am J Kidney Dis 2015; 66:
602-612.

[22]

(23]

Weil EJ, Kobes S, Jones LI and Hanson RL.
Glycemia affects glomerular filtration rate in
people with type 2 diabetes. BMC Nephrol
2019; 20: 397.

Bjornstad P, Cherney DZ, Snell-Bergeon JK,
Pyle L, Rewers M, Johnson RJ and Maahs DM.
Rapid GFR decline is associated with renal hy-
perfiltration and impaired GFR in adults with
type 1 diabetes. Nephrol Dial Transplant 2015;
30: 1706-1711.

Am J Clin Exp Urol 2022;10(1):31-36



