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Abstract

Background: Acute unilateral ureteric obstruction, with normal con-
tralateral kidney, is occasionally accompanied by a rise of serum cre-
atinine. Urgent drainage is usually performed to restore normal renal 
function. However, there is a growing evidence in literature that this 
rise of serum creatinine is false (pseudo renal failure) due to absorp-
tion of urine with its high creatinine. This is possibly through back 
flow into venous and lymphatic vessels. This hypothesis can render 
urgent intervention in these circumstances unnecessary. Our aim was 
to measure global renal function by measuring estimated renographic 
glomerular filtration rate (GFR) to determine if there is a real impair-
ment of renal function or not in this clinical scenario.

Methods: It is a prospective study over 3 years (2012 - 2015). All pa-
tients with acute unilateral ureteric obstruction due to ureteric stones 
with normal contralateral kidney and high serum creatinine > 140 
mmol/L were included in our study. All patients were diagnosed by 
abdominal ultrasonography and non-contrast computed tomography 
(CT). Estimated GFR (eGFR) was measured using DTPA isotope re-
nography on admission. Serum creatinine measurement and DTPA 
were repeated 2 weeks after intervention or after spontaneous passage 
of stones.

Results: Fifty-three patients (all males) were enrolled in the study. 
The mean age was 36.43 ± 9.2 years. The mean serum creatinine on 
admission was 178.7 ± 14.83 µmol/L (normal range for males: 70 - 
120 µmol/L). The mean eGFR on admission was 95.04 ± 15.41 mL/
min (normal range for males: 75 - 125 mL/min). Thirteen patients 
passed stones on medical expulsive therapy without intervention. 
Thirty-one patients underwent double J insertion and nine patients 
underwent ureteroscopy with stones removal or disintegration. The 
mean serum creatinine after treatment was 107.5 ± 6.5 µmol/L. The 

mean eGFR after drainage or after passage of stones was 94.45 ± 6.37 
mL/min. The difference between eGFR on admission and eGFR after 
passage of stones or after intervention was statistically insignificant 
(P > 0.05).

Conclusions: Rise of serum creatinine in patients with acute unilat-
eral ureteric obstruction is not associated with decreased renographic 
eGFR. Renal impairment in these circumstances is not a true impair-
ment.
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Introduction

Elevated serum creatinine is used as a marker of impaired re-
nal function [1]. Acute rise of serum creatinine indicates acute 
kidney injury (AKI) [2]. Acute bilateral ureteric obstruction is 
a common cause of AKI due to decreased glomerular filtration 
rate (GFR) and renal plasma flow with decrease of the optimal 
function of both kidneys [3]. Acute unilateral ureteral obstruc-
tion (AUUO) is a common presentation in clinical practice 
and mostly due to obstructing ureteric stone [4]. In AUUO, 
elevated serum creatinine is considered by some as AKI and 
consequently, urgent intervention is usually performed and 
conservative medical expulsive therapy (MET) is not recom-
mended [5]. Urine has high levels of creatinine (20 - 25 mg/
kg/day, roughly 1,575 mg/day for a 70-kg male) [6]. As high 
as 18% of AUUO may present with urine extravasation due 
to increased intrapelvic pressure. Absorption of extravasated 
urine or obstructed urine in AUUO into circulation elevates se-
rum creatinine levels [7, 8]. Recently, published animal study 
proved that in AUUO, back flow of obstructed urine into ve-
nous and lymphatic vessels causes elevation of serum creati-
nine. Accordingly, this rise of serum creatinine is considered a 
false renal impairment (pseudo renal failure) due to absorption 
of obstructed urine with its high creatinine levels [9].

Renal function can be estimated through measurement of 
GFR. This can be done through different methods as measure-
ment of intrinsic creatinine clearance, from serum creatinine 
using the Cockcroft-Gault equation and through isotope renog-
raphy using Tc-99m-DTPA [1, 10]. In AUUO, high serum cre-
atinine may affect estimation of renal function and GFR using 
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either intrinsic creatinine clearance or from serum creatinine 
using the Cockcroft-Gault equation. However, estimation of 
GFR using Tc-99m-DTPA does not need blood or urine sam-
pling and will not be affected by the rise of serum creatinine in 
this clinical scenario [11].

To our knowledge, there is no clinical study in the litera-
ture to prove or disprove this hypothesis.

Our aim was to measure global renal function by measur-
ing eGFR to determine if there is a real impairment of renal 
function or not.

Patients and Methods

It is a prospective study over 3 years (2012 - 2015). It included 
patients from 25 to 45 years old. All patients with unilateral 
ureteric obstruction with normal contralateral kidney and high 
serum creatinine > 140 mmol/L were included in our study. Pa-
tients with known previous renal impairment and contralateral 
hydronephrosis or medically diseased kidney were excluded 
from the study. All patients were diagnosed by abdominal ul-
trasonography and non-contrast computed tomography (CT). 
Demographic variables and preoperative routine laboratory 
tests including serum creatinine were recorded. eGFR was 
measured using Tc-99m-DTPA isotope renography on admis-
sion. Serum creatinine measurement and Tc-99m-DTPA were 
repeated 2 weeks after intervention or after spontaneous pas-
sage of stones. Patients meeting the criteria for MET were giv-
en standard treatment in the form of NSAIDs and α-blockers 
till spontaneous passage of stone or intervention was indicated. 
Surgical intervention was done either due to failed MET or 
other causes like persistent pain or patient preference. Surgical 
intervention was done in the form of ureteral stenting with or 
without stone extraction.

Statistical analysis was done using paired samples test to 
compare creatinine and eGFR before and after relief of ob-
struction.

Compliance with ethical standards

We declare that we acted ethically regarding research involv-
ing human participants and informed consent. Approval of in-
stitutional board review was taken.

Results

Fifty-three patients (all males) were enrolled in the study. The 
mean age was 36.43 ± 9.2 years. Obstruction was on the right 
side in 27 patients (50.9%). Thirty-seven patients had mild hy-
dronephrosis (69.8%) and 16 patients had moderate hydrone-
phrosis (30.2%). Forty-one patients had stone in the lower ure-
ter (77.3%), seven patients (13.2%) had stone in middle third 
ureter and five patients (9.5%) had stone in the upper ureter. 
The mean stone size was 9.1 ± 5.3 mm (range from 4 to 15 
mm). Twenty patients (37.8%) had stone < 6 mm. Thirty-three 
patients (62.2%) had stones more than 6 mm. The mean serum 
creatinine on admission was 178.7 ± 14.83 µmol/L (normal 
range for males: 70 - 120 µmol/L). The mean serum creatinine 
after treatment was 107.5 ± 6 µmol/L. Differences in mean 
serum creatinine in admission and after passage of stone or 
treatment were statistically significant (P < 0.05). Thirteen pa-
tients passed stones on MET without intervention. Thirty-one 
patients underwent double J insertion and nine patients under-
went ureteroscopy with removal or disintegration. The mean 
eGFR on admission was 95.04 ± 15.41 mL/min (normal range 
for males: 75 - 125 mL/min). The mean eGFR after drainage 
or after passage of stones was 94.45 ± 6.37 mL/min. This dif-
ference was statistically insignificant (P > 0.05) (Table 1). The 
mean hospital stay was 2.5 ± 1.5 days.

Discussion

AUUO is a common clinical scenario. It is commonly due to 
obstructing stone, less commonly due to trauma, iatrogenic, 
malignancy or endometriosis [12, 13]. AUUO may be associ-
ated with a rise in serum creatinine levels, which raises the 
concern for AKI secondary to the obstruction. Urgent interven-
tion in the form of ureteric stenting, percutaneous nephrostomy 
insertion or urgent ureteroscopy is often recommended [14]. It 
is commonly explained by urologist to be caused by use of 
NSAIDs, dehydration or due to renin angiotensin effect [15]. 
Such impairment if true will be detected through measurement 
of GFR. Measurement of GFR using Tc-99m-DTPA is com-
monly used and does not need blood or urine sampling [11]. 
There is a growing evidence from literature that renal impair-
ment in AUUO is due to absorption of obstructed urine with its 
high creatinine back to systemic circulation. This is considered 
false renal impairment with normal GFR [9]. In our study, we 
measured renal function through measurement of eGFR using 

Table 1.  Clinical and Radiological Findings

Variant Numbers P value
Number (total number: 53 cases)
  Males 53 (100%)
  Females 0
  Right 27 (50.9%)
  Left 26 (49.1%)
Serum creatinine (µmol/L) < 0.05
  On admission 178.7 ± 14.83
  After drainage or stone passage 107.5 ± 6
Site of the stone 41 (77.3%)
  Lower third ureter 7 (13.2%)
  Middle third ureter 5 (9.5%)
  Upper third ureter
eGFR (mL/min) > 0.05
  On admission 95.04 ± 15.41
  After drainage or stone passage 94.45 ± 6.37
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Tc-99m-DTPA. From our results, differences between eGFR 
on admission and after passage of stone or relieve of obstruc-
tion were non-significant. Our results support the hypothesis 
of false impairment in this clinical scenario. This may change 
practice in the future as there is no need to embark to urgent 
intervention and so, continuing MET is justifiable. Larger 
well-designed studies may be needed in the future to draw firm 
conclusion.

Conclusions

Rise of serum creatinine in patients with AUUO is not associ-
ated with decreased renographic eGFR. Our data suggest that 
renal impairment in these circumstances is not a true impair-
ment.
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