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ABSTRACT : Purpose

This study aimed to determine the predictors of ipsilateral hydronephrosis after ureteroscopic lithotripsy for
ureteral calculi.

Materials and Methods

From January 2016 to December 2018, a total of 204patients with ureteral calculi who underwent ureteroscopic
lithotripsy in Govt Rajaji Hospital, Madurai were reviewed. Patients with lack of clinical data, presence of
ureteral rupture, and who underwent simultaneous percutaneous nephrolithotomy (PNL) were excluded. Thus,
137 patients were recruited for this study. Postoperative hydronephrosis was determined via computed
tomographic scan or renal ultrasonography, at 6 months after ureteroscopic lithotripsy. Multivariate analysis was
performed to determine clinical factors associated with ipsilateral hydronephrosis.

Results

A total of 137 patients were enrolled in this study. The mean age of the patients was 58.8+14.2 years and the
mean stone size was 10.0+4.6 mm. The stone-free rate was 85.4%. Overall, 44 of the 137 patients (32.1%) had
postoperative hydronephrosis. Significant differences between the hydronephrosis and nonhydronephrosis
groups were noted in terms of stone location, preoperative hydronephrosis, impacted stone, operation time, and
ureteral stent duration (all, p<0.05). On multivariable analysis, increasing preoperative diameter of the
hydronephrotic kidney (adjusted odds ratio [OR], 1.21; 95% confidence interval [CI], 1.12-1.31; p=0.001) and
impacted stone (adjusted OR, 3.01; 95% CI, 1.15-7.61; p=0.031) independently predicted the occurrence of
postoperative hydronpehrosis.

Conclusions

Large preoperative diameter of the hydronephrotic kidney and presence of impacted stones were associated with
hydronephrosis after ureteroscopic stone removal. Therefore, patients with these predictive factors undergo
more intensive imaging follow-up in order to prevent renal deterioration due to postoperative hydronephrosis.
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l. INTRODUCTION

The incidence of ureteral calculi is increasing, and Ureteroscopic lithotripsy (URS) plays a critical role
in its treatment [1]. From the year 1997, ureteroscopy has remained the primary treatment modality for the
management of symptomatic ureteral calculi, along with shock wave lithotripsy [2].

Postoperative hydronephrosis may be caused by fibrinous exudates produced by the mucosa that
precipitate, or fragments of calculi remaining in the ureteral mucosa, causing inflammation and ischemia [3]. It
is reported that the incidence of ureteral stricture formation, as a late complication after URS, occurs in 0% to
4% [4, 5]. Several studies demonstrate that the development of ureteral perforations is related to a higher rate of
postoperative ureteral stricture [6]. In addition, stricture may result from ureteral injury caused by surgical
devices or from the presence of impacted stones. In this respect, passage of an oversized ureteroscope may cause
stricture formation from mucosal trauma [7]. Ureteroscopic injury is the most common cause of ureteral
stricture, involving both endoscopic and working ureteroscopic instruments [5, 8]. In spite of significant
technologic improvements, postoperative hydronephrosis as a late complication of URS still occurs in some
patients, ultimately resulting in renal failure. Several studies have demonstrated the need for using imaging
modalities, including renal ultrasonography (US), computed tomography (CT), and intravenous pyelography,
routinely after URS in order to evaluate postoperative ipsilateral hydronephrosis, particularly those developing
asymptomatically [9, 10, 11]. However, data regarding the predictors of post-URS hydronephrosis are lacking.
Therefore, we determined the predictors of ipsilateral hydronephrosis after URS for ureteral calculi in this single
institutional study.
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1. STUDY

MATERIALS AND METHODS
1. Study population

We retrospectively reviewed the data of patients who underwent URS for ureteral calculi between
January 2016 and December 2018 at our institution. There were 204 patients who underwent URS for ureteral
calculi. Patients with lack of clinical data (n=51), presence of ureteral rupture (n=2), and who underwent
percutaneous nephrolithotomy at the same time (n=14) were excluded from the study. Based on these criteria,
137 patients were enrolled in the present study. Postoperative ureteral stricture was not reported in the medical
records; therefore, we could not evaluate ureteral stricture following ureteroscopic stone removal. All
procedures performed in studies involving human participants were in accordance with the ethical standards of
the institutional and/or national research committee and with the 1964 Helsinki declaration and its later
amendments or comparable ethical standards.

2. Data collection

All patients who were imaged using a CT scan or renal US 4 to 12 weeks after URS or ureteral stent
removal were included in this study. Patients with hydronephrosis at that time were reevaluated consequently.
Postoperative hydronephrosis was determined 6 months after URS with CT scan or renal ultrasound.

Operative details and patient and stone characteristics were investigated to identify variables associated
with post-URS hydronephrosis. Preoperative patient characteristics acquired were seX, age, body mass index
(BMI), history of hypertension, history of diabetes mellitus (DM), and history of ipsilateral stone procedure
(including extracorporeal shock wave lithotripsy or ESWL, URS, and ureterolithotomy). The reasons for
preoperative imaging were pain, gross hematuria, fever, anorexia and nausea, general edema, decreased urine
output and incidental finding of ureteral stone.

Stone factors included stone location (upper ureter, midureter, lower ureter), maximum diameter of
largest calculi, preoperative hydronephrosis, preoperative decompression procedure (indwelling ureteral stent or
percutaneous nephrostomy), number of calculi, stone laterality (including 6 cases of bilateral ureteral stones),
duration between time of stone diagnosis and time of operation, duration of postoperative ureteral stent
placement, operative duration, and stone-free rate. Preoperative hydronephrosis grade and diameter were also
evaluated. Regarding the preoperative hydronephrosis grade, cases without caliceal or pelvic dilation were
classified as grade 0, cases with pelvic dilation only were classified as grade 1, cases with accompanying mild
calix dilation were classified as grade 2, cases with severe calix dilation were classified as grade 3, and cases
with calix dilation accompanied by renal parenchyma atrophy were classified as grade 4 [12]. The diameter of
the hydronephrotic kidney was defined as the largest diameter of the ureter at the level of the ureteropelvic
junction. Intraoperative findings, including presence of impacted stone, ureteral stricture, ureteral kinking or
folding, simultaneously executed retrograde intrarenal surgery (RIRS), and ureterotomy or ureteral dilation,
were acquired. Impacted stone is defined as the stone that has remained in the same position for follow period or
not movable through the ureter with mucosal swelling as inspecting using the ureteroscopy in the operative
field. Postoperative ipsilateral hydronephrosis was the outcome in this study. On assessing postoperative
ipsilateral hydronephrosis, only presence or absence was recorded, excluding hydronephrosis grade and
diameter, contrary to preoperative hydronephrosis. For the analysis of clinical variables, patients were
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distributed into 2 groups: patients without postoperative hydronephrosis and patients with postoperative
hydronephrosis.

3. Statistical analysis

Data were analyzed using SPSS ver. 17.0 (SPSS Inc., Chicago, IL, USA). Demographic and clinical
data were compared using the Student t-test for continuous variables and the chi-square test for categorical
variables between the 2 groups. Logistic regression analysis (stepwise forward procedure) was used to quantify
the adjusted odds ratios (ORs) for the presence of hydronephrosis on imaging. The factors included in the model
were sex, age, BMI, ESWL history, URS history, ureterolithotomy history, preoperative symptom, stone
laterality, stone location, stone size, stone number, preoperative hydronephrosis grade, preoperative diameter of
hydronephrotic kidney, preoperative decompression procedure, operative findings, time from diagnosis to
operation, operation time, ureteral stent duration, stone free. Among the factors, those with p<0.25 were selected
(on univariable analysis) and included in the multivariable logistic regression analysis. In all cases, two tailed
p<0.05 was considered statistically significant.

RESULTS
1. Baseline characteristics

The data of a total of 137 patients were evaluated. The mean age of the patients was 58.8+14.2 years.
Of the patients, 76 (55.5%) were male, while 61 (44.5%) were female. The mean BMI of the population was
24.5+3.6 kg/m2. Of the 137 patients, 45 (32.8%) were confirmed to have hypertension and 34 (24.8%) were
confirmed to have DM. Eighty-seven patients underwent a prior ipsilateral stone procedure, including 69
patients (50.4%) with a prior ipsilateral ESWL, 14 patients (10.2%) with a prior ipsilateral URS, and 4 patients
(2.9%) with a prior ipsilateral ureterolithotomy. The reasons for performing preoperative imaging for patients
were pain for 93 patients (67.9%), gross hematuria for 11 (8.0%), fever for 2 (1.5%), decreased urine output for
2 (1.5%), anorexia and nausea for 1 (0.7%), and general edema for another patient (0.7%). In addition, 27
patients (19.7%) were diagnosed with ureteral stone incidentally (TABLE 1).

Mean stone size was 10.0+4.6 mm. Thirty-nine patients (28.5%) had multiple stones and 3 patients
(2.2%) had steinstrasse. The stone-free rate on follow-up imaging was 85.4% (117 of 137 patients). The stone
was located in the upper part of the ureter in 61 patients (44.5%), in the midureter in 29 patients (21.2%), and in
the lower part of ureter in 47 patients (34.3%). When considering the laterality of the stone, 69 patients
underwent an operative procedure for a right ureter stone, while 68 patients underwent an operation for a left
ureter stone. Of the 137 patients, 121 patients were proven to have hydronephrosis before URS. Of the 121
patients with preoperative hydronephrosis, 39 patients were graded 1 (mean diameter, 12.1 mm), 35 patients
were graded 2 (mean diameter, 15.7 mm), 28 patients were graded 3 (mean diameter, 22.5 mm), and 19 patients
were graded 4 (mean diameter, 28.0 mm). Preoperative ureteral stenting or percutaneous nephrostomy was
employed in 20 patients (14.6%). The mean operation time was 73.1+32.0 minutes (TABLE 1).

2. Comparison between nonhydronephrosis group and hydronephrosis group Overall, postoperative imaging
revealed hydronephrosis in 44 of 137 patients (32.1%) between 4 and 12 weeks following stent removal. Among
them, 6 patients (13.6%) had symptoms and 2 patients (4.5%) required an ancillary procedure, which is
reureteral stenting. Clinical factors, such as sex, age, BMI, prior ipsilateral stone procedure and preoperative
symptoms, were not different between the 2 groups (TABLE 2).

Regarding stone factors, the location of the stone (p=0.017) and the preoperative hydronephrosis
(p=0.001, both grade and diameter) were significantly different between the groups (TABLE 2).

In addition, significant differences were noted between the hydronephrosis and nonhydronephrosis
group in terms of impacted stones (p=0.003), operation time (p=0.049), and ureteral stent duration (p=0.001).
Meanwhile, there was no difference in other intraoperative factors, such as presence of ureteral stricture,
presence of ureteral kinking or folding, simultaneously executed RIRS, or ureterotomy, or ureteral dilation
(TABLE 2).

3. Predictors of postoperative hydronephrosis

Univariable analysis showed that stone location (upper ureter: OR, 2.95; 95% confidence interval [Cl],
1.17-7.40; p=0.021 and midureter: OR, 3.96; 95% CI, 1.37-11.3; p=0.011), preoperative diameter of
hydronephrotic kidney (OR, 1.13; 95% ClI, 1.06-1.17; p=0.001), impacted stone (OR, 3.24; 95% CI; 1.48-7.05,
p=0.003) and ureteral stent duration (OR, 1.04; 95% CI, 1.02-1.08; p=0.002) were associated with postoperative
hydronephrosis. The independent predictive value of increasing preoperative diameter of the hydronephrotic
kidney (adjusted OR, 1.21; 95% ClI, 1.12-1.31; p=0.001) and the presence of an impacted stone (adjusted OR,
3.01; 95% ClI, 1.15-7.61; p=0.031) persisted after multivariable logistic regression analysis (TABLE 3).
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DISCUSSION

In this study, we retrospectively reviewed the results of 137 patients who underwent URS for ureteral
stones, with postoperative imaging 4 to 12 weeks after operation or stent removal, in order to identify the factors
for the development of postoperative hydronephrosis. The incidence of hydronephrosis was 32.1%. An
increasing preoperative diameter of the hydronephrotic kidney and the presence of an impacted stone were
detected as independent predictors of postoperative hydronephrosis.

Studies on postoperative hydronephrosis after URS were investigated by several groups, but results
were conflicting because a consensus for imaging after URS has not been established. Weizer et al. [9]
investigated 241 patients who underwent URS with 3-year follow-up. On the basis of their results, the authors
recommended routine postoperative imaging, including excretory urography, US, or spiral CT, within 3 months
after URS. However, Bugg et al. [13] recommended that functional imaging studies are essential for patients
who complain of postoperative pain and reveal obstruction. They investigated 87 patients with follow-up
radiographic studies. In their study, 96% of patients without complaints of pain postoperatively and without
obstruction preoperatively did not develop postoperative obstruction or present with residual stone fragments.
Additionally, Karadag et al. [14] revealed that ureteral stricture did not develop in patients with no symptoms
who underwent uncomplicated URS. Therefore, they recommended that imaging follow-up for evaluation of
postoperative ureteral stricture or obstruction is not essential following complete stone removal via
uncomplicated URS.

Newly developed hydronephrosis after URS may be caused by ureteral obstruction resulting from
residual stone fragments or ureteral edema damage to the ureteral mucosa [15, 16]. Ureteral injury during URS
may be a reason for postoperative hydronephrosis. Also, irrigation solution during operation may cause
hydronephrosis, which can be exacerbated by a long operation time [16]. Embedding of stone fragments within
the wall of the ureter may result in stone granuloma and stricture resulting in postoperative hydronephrosis [5].
Barbour and Raman [4] reported that prior ipsilateral URS, the diameter of the largest stone, the duration of
operation and colic symptoms are independent predictors for the development of postoperative ipsilateral
hydronephrosis, and are indications for imaging. In addition, Gokce et al. [17] reported that a history of
ipsilateral URS, ureteral injury during operation, and presence of impacted stones are predictors of ipsilateral
postoperative hydronephrosis in pediatric patients. In our study, the degree of preoperative hydronephrosis and
presence of an impacted stone are independent predictors of postoperative hydronephrosis. When considering
patients with ureteral calculi with higher grades of preoperative hydronephrosis, structural modifications in the
ureter may develop, caused by persistent irritation and resulting in fibrosis or hyperplasia of the ureteral mucosa.
Following URS, this irreversible modification would persist, since a larger hydronephrosis suggests a longer
duration of modification. The presence of an impacted stone probably causes inflammation and edema of the
ureteral wall and these changes may affect the tissues. Ureteral edema and fibrosis may arise from diminished
blood flow secondary to chronic pressure or from an immunological reaction to the stone material [18]. In this
study, if ureteral stricture, ureteral mucosal swelling, mucosal folding, or impacted stone were observed
throughout the URS, postoperative ureteral stent longer maintained. These operative findings mentioned above
account for the significant relationship with the occurrence of postoperative ipsilateral hydronephrosis. Roberts
et al. [19] reported that 24% of patients with stones impacted for more than 2 months presented with ureteral
stricture. Additionally, Adiyat et al. [20] reported that ureteral strictures were found in 27.2% of patients with
impacted stones. However, in our study, postoperative ureteral stricture or cause of postoperative
hydronephrosis was not investigated. We presumed that ureteral edema develops into temporary
hydronephrosis, while ureteral fibrosis develops into persistent hydronephrosis; both of these mechanisms may
explain why stone impaction influences the development of postoperative hydronephrosis. Barbour and Raman
reported 49 of 324 patients (15%) had hydronephrosis following URS in 4 to 12 weeks [4, 13]. In our study,
32.1% of patients had postoperative hydronephrosis. The clinical characteristics of patients in our study may
have been somewhat different from those in previous study such as relatively high proportion of patients with
impacted stone and preoperative hydronephrosis.

Ureteral obstruction or stricture formation following URS would have a negative impact on renal
function [21]. Hydronephrosis resulting from obstruction has been acknowledged to harm the parenchyma of the
kidney, resulting in renal failure [22]. Impaired renal function would become irreversible, while hydronephrosis
improves after treatment [23]. Given this perspective, we should be concerned about risk of developing
hydronephrosis following URS.

The present study is not without drawbacks. First, our study is retrospective. Second, the patients who
were evaluated using renal US were included in the review. Renal US is a less sensitive modality for detecting
postoperative residual fragments and assessing stone-free rates, compared with CT [24, 25, 26]. However, the
patients follow-up were examined using renal ultrasound mostly rather than postoperatively CT, but not checked
hydronephrosis diameter. Further prospective studies using equivalent imaging modalities to assess preoperative
and postoperative hydronephrosis could resolve this limitation. Third, we could not distinguish the effect of the
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type of lithotripter. Other limitations include different surgeons performing the surgical procedures, a relatively
small sample of patients, no investigation of cause of postoperative hydronephrosis and the lack of long-term
follow-up. In addition, the patients with presence of ureteral rupture were excluded in our study. Therefore, the
complication during URS was not evaluated validating for predicting factors for postoperative hydronephrosis.

Despite these limitations, this study remains important in evaluating the risk factors of ipsilateral
hydronephrosis after URS. Therefore, the patients with these predictive factors should be considered to undergo
imaging examinations and renal function follow-up routinely, to prevent renal insufficiency.

V. FIGURES AND TABLES
Table 1 — Baseline Characteristics of Patients and Stones
Characteristic Value
Patient factors
Sex
Male 76 (55.5)
Female 61 (44.5)
Age (y), meantSD 58.84+14.2
Body mass index (kg/m?), mean=+SD 245+36
Hypertension 45 (32.8)
Diabetes mellitus 34 (24.8)
Prior history (ipsilateral)
ESWL 69 (50.4)
Ureteroscopic lithotripsy 14 (10.2)
Ureterolithotomy 4(2.9)
Imaging indication
Pain 93 (67.9)
Incidentally detection 27 (19.7)
Gross hematuria 11 (8.0)
Fever 2(1.5)
Anorexia, nausea 1(0.7)
General edema 1(0.7)
Decreased urine output 2(1.5)
Stone factors
Stone location
Upper ureter 61 (44.5)
Midureter 29 (21.2)
Lower ureter 47 (34.3)
Stone size (mm), mean+SD 10.0t4.6
Preoperative hydronephrosis (grade & diameter in mm)
No hydronephrosis 16 (11.7)
Grade 1 39 (28.5)
MeantSD 12.1453
Grade 2 35 (25.5)
Mean+SD 15.7+3.9
Grade 3 28 (20.4)
Mean+SD 22.5+8.0
Grade 4 19 (13.9)
Mean+SD 28.0+149
Preoperative decompression procedure (DJ or PCN) 20 (14.6)
Stone number
Single 95 (69.3)
Multiple 39 (28.5)
Steinstrasse 3(2.2)
Stone laterality (including 6 cases of both ureteral stone)
Right 69 (50.4)
Left 68 (49.6)
Operation delayed time (d), mean+SD 34.0+38.6
Ureteral stent duration (d), mean+5SD 16.5+14.7
Operation time (min), meanXSD 73.1+£32.0
Stone free rate 117 (85.4)

Values are presented as number (%) unless otherwise indicated.

SD, standard deviation; ESWL, extraporeal shock wave lithotripsy; DJ, double-J stent; PCN,
percutaneous nephrostomy.
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Table 2 — Comaprison of Factors between Postoperative Nonhydronephrosis group and Postoperative
Hydronephrosis group

Faltient lactors

Sex oL141"
Ml 56 (60.2] 20 {45.5]
Female A7 (38.8] 24 |54.5])
Age iyl SH.6E2146 5948133 [N T
Body mass index (kgfm”] .53 43T HMAL3S 0.8~
ESWIL history ooPm1”
5] 50({53.8] 18 {40.9]
e 43 (46.3] 26 (591}
Lirest copic litharipsy hizlory 1.000"
5] 83 (E9.3] A0 {50.9]
e 10| L0.B]} 4 19.1)
Lhreterolitholommy hisbory oosT"
[ 97 {94.9] 41 {53.7]
e L{L1) 3 (6.8)
Preoperalive symplom VI )
Faiin G {T1.0) 2T (E1.4]
Other reasons A7 | F8.0) 17 {38.6]
Shome lactors
Stoane Lalerality 031"
Rig A4 {47.3) 25 |56.8)
Lelt 49 {52.7) 12{43.7]
Stone localion oLoLT"
Lipspstar Loresllesy 38 (40.9] 23 |52.3])
Miduretes 16{17.3) 13 (29.5]
Lorwser Lareless 39 {41.9] B({18.3)
Stlone size (rmam) aTE46 108445 05T
Stone nurmlser o11s"
Srirgle 68 (731} 2T (B1.4]
Multipsle AF|F3.7) 17 {33.6]
Sleinslirasse 313_2:| o (ajp
Preoperalive Inpdronephirosis grade
Honbydronephrosis 16 | LT7.Z) o [ajp DLOm1™
Grade L 31 {33.3]) B(18.3)
Grade T 22| 31.3] 6 (13.6)
Grade 3 16{17.3) 1 {27.3]
Grade4 L{L1) 18 {40.9]
Preogeralive diameter of hydronephrotic kidmey (om) 154461 Z2EEL1ET ouoon™
Preoperative decormpression procediurne 10oa™
LT T3 (E4.9] 38 (BG.4]
e 14 {15.1} B (13.6)
Operative lindings
Irmpacted stone oDoE™
[ 51 {54.8] 12 {27.3]
W= A2 {45.3] 3X(T2.T]
Lhreleral siricure 1™
Fis 58 {63.4] 28 |B3.6]
Y= 34 (36.6] 16 (35.4]
hreteral Kinking oo lolding D_RD4™
Bix T7(E2.8] 38 (BG.4]
e 16{17.3) B (13.6)
With RIRS orEa"
Bix B0 (B6.0] 34 (77.3]
W= 13| 14.0) 10{22.7)
With urelerolorry o ureleral dilation o.269"
5] B9 {95.7) A0 {50.9]
W= 414.3) 4 19.1)
Time lrom diagnosis Lo operation [d) I2BE354 I TEIRG osaE”
Orperation Lime {min) 948333 BO.5 5 304 ouoae™
Lhreteral stent duration (d) 13581323 IZEELITS mb‘
Slhome Ires oLosa"
e 83 (E9.3] 34 (77.3]
[T 10| L0.B]) 1032.7]

Walwes are presenied &= number (%) or mean tslandard deviation.
ESWL, extraporeal shook wawve Etholripsy; RIRS, retrograde intrarenal Ssurgerny.

AChi-sguare test. "Student T-Les.
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Table 3 — Univariable and Multivariate Analysis for predictors of Ipsilateral Hydronephrosis after

Ureteroscopy
Variable OR(95%Cl) p-value Adjusted OR (95% Cl) p-value

Age (continuous) 1.00(0.97-1.03) 0.755
Male sex 0.55(0.26-1.13) 0.106
Body mass index (continuous) 0.99 (0.89-1.09) 0.860
ESWL history 1.68(0.81-3.47) 0.162
Ureteroscopic lithotripsy history 0.83(0.24-2.81) 0.765
Ureterolithotomy history 6.73(0.68-66.6) 0.103
Preoperative symptom (pain) 0.65(0.30-1.38) 0.262
Stone laterality (left) 0.68 (0.33-1.40) 0.300
Stone location

Upper ureter 2.95(1.17-7.40) 0.021

Midureter 3.96(1.37-11.3)  0.011
Stone size (continuous) 1.11(0.95-1.30) 0.157
Stone number

Multiple 1.94(0.89-4.22) 0.092

Steinstrasse NA 0.999
Preoperative hydronephrosis grade

Grade 1 NA 0.998

Grade 2 NA 0.998

Grade 3 NA 0.998

Grade 4 NA 0.998
Preoperative diameter of hydronephrotic kidney (continuous) 1.13(1.06-1.17) 0.001 1.21 (1.12-1.31) 0.001
Preoperative decompression procedure 0.89(0.31-2.50) 0.826
Impacted stone 3.24(1.48-7.05) 0.003 3.01(1.15-7.61) 0.031
Ureteral stricture 0.99 (0.47-2.08) 0.982
Ureteral kinking or folding 0.76 (0.27-2.09)  0.596
With RIRS 1.81(0.72-4.52) 0.205
With ureterotomy or ureteral dilation 2.22(0.53-9.34) 0.275
Time from diagnosis to operation (continuous) 1.00(0.99-1.01) 0.582
Operation time (continuous) 1.01(1.00-1.02) 0.053
Ureteral stent duration (continuous) 1.04 (1.02-1.08)  0.002 1.03 (0.99-1.06) 0.054
No stone free 2.44(0.93-6.39) 0.069 2.95 (0.98-8.87) 0.054

OR, odds ratio; Cl, confidence interval; ESWL, extraporeal shock wave lithotripsy; NA, not
available; RIRS, retrograde intrarenal surgery.

V. CONCLUSION
Large preoperative diameter of the hydronephrotic kidney and the presence of impacted stones were
associated with postoperative hydronephrosis. Therefore, patients with these findings should receive more active
imaging follow-up to avoid renal insufficiency. To confirm our findings, prospective and well-designed studies
are needed.
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