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EVALUATION OF THE EFFECTS OF LONG-TERM INDWELLING
URETERAL STENTS ON PRESERVING RENAL PARENCHYMA
AND FUNCTION IN PATIENTS WITH URETERAL STENOSIS

Tomohiro TovyoTa, Tomohiro YosHikawa, Toshiaki TANAKA,
Kohei HasaiMoTo, Ko KoBayasHI and Naoya MASUMORI

The Department of Urology, Sapporo Medical University School of Medicine

Although ureteral stenting is a common conservative treatment for ureteral stricture, it is unclear
whether a long-term indwelling ureteral stent protects the kidney against parenchymal atrophy and functional
deterioration. In this study, we evaluated the changes in renal parenchymal thickness (RPT) and estimated
the glomerular filtration rates (¢GFR) in patients with indwelling ureteral stents for one year or more. As a
control, we also evaluated changes in RPT associated with indwelling percutaneous nephrostomy (PNS) for
one year or more. Polymer ureteral stents were used and replaced every three months. RPT was
measured using computed tomography (CT). Totally, 69 renal units in 55 patients with baseline and follow-
up CT scans available were enrolled. The median follow-up period was 29 months. The etiologies of
ureteral obstruction were malignant and benign disease in 27 and 28, respectively. RPT was reduced
obviously in most cases. At 1 year, the median reduction rate of RPT was 17.3% in unilateral cases, which
was significantly higher than that in the healthy contralateral kidney. There was a strong correlation
between eGFR and total RPT including the contralateral kidney. The reduction rate of RPT in kidneys
with ureteral stents including bilateral cases was also significantly higher than that in 39 renal units of 35
patients with PNS.  The results of this study suggest that the long-term efficacy of indwelling ureteral stents
in preserving renal function is limited. Regular imaging may be essential to evaluate the residual renal

function.

(Hinyokika Kiyo 69 : 279-287, 2023 DOI: 10.14989/ActaUrolJap_69_10_279)
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Image in axial planes

Fig. 1. Definition of renal parenchymal thickness.

N a+b+c (mm)

The thickness of the renal parenchyma was measured in

the direction of the renal pedicle at the upper calyx (a), renal hilar (b) and lower calyx (c) levels on the
axial plane of computed tomography. Renal parenchymal thickness was defined as the sum of the

three values (a+b+c).
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Table 1. Characteristics of patients with indwelling
ureteral stents (n=>55)

Median age, years (range) 69 (29-89)
Median follow-up period, months (range) 29 (12-170)
Sex, n (%)

Male 25 (45.5)

Female 30 (55.5)
Laterality, n (%)

Unilateral 41 (74.5)

Bilateral 14 (25.5)
Anatomically or functionally solitary kidney, n(%) 4 (7.3%)
Cause of ureteral stricture, n (%)

Malignant disease 27 (49.1)

Urinary tract origin 5 (18.5)
Ureteral cancer, n
Bladder cancer, n
Prostate cancer, n
Intrapelvic origin
Uterocervical cancer, n
Ovarian cancer, n
Malignant lymphoma, n
Endometrial cancer, n
Rectal cancer, n
Extramammary Paget’s disease, n
Extrapelvic origin
Gastric cancer, n 1
Breast cancer, n 1
Tongue cancer, n 1
Idiopathic retroperitoneal fibrosis, n (%) 32.7
Jatrogenic ureteral injury, n (%) 8 (14.5)
Renal calculi, n (%) 1
Ureteropelvic junction stricture, n (%) 1
History of pelvic irradiation, n (%) 14
Comorbidity, n (%)
Diabetes mellitus
Hypertension 5(9
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Fig. 2. Changes in estimated glomerular infiltration rate (¢GFR) after insertion of the ureteral stent.  The median

rate of change in eGFR was —0.7 ml/min/1.73 m’,
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Fig. 3. Changes in renal parenchymal thickness after insertion of a ureteral stent. a. Almost all renal units had
reduction of parenchymal thickness. b. Representative case with remarkable progression of renal atrophy.
Baseline (left side) and three years after stent placement in the left ureter (right side). The reduction rate in
renal parenchymal thickness was 35.0% at 3 years.
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Fig. 4. Changes in renal parenchymal thickness and estimated glomerular filtration rate in patients
with a unilateral indwelling ureteral stent with a healthy contralateral kidney at one year.
a. The open circle with a solid line and filled triangle with a dotted line indicate the kidney
with an indwelling ureteral stent and contralateral kidney, respectively. b. Changes in
estimated glomerular filtration rates in patients with a unilateral indwelling ureteral stent
with a healthy contralateral kidney. Each mean value * standard deviation is indicated.
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Fig. 5. Relationships between renal parenchymal thickness and the estimated glomerular filtration rate.
Upper row : plot of renal parenchymal thickness in the kidney with an indwelling ureteral stent
and the estimated glomerular filtration rate at the time of stent insertion (a) and one year after
the insertion (b).  CI, confidence interval ; eGFR, estimated glomerular filtration rate.
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Fig. 5. Relationships between renal parenchymal thickness and the estimated glomerular filtration rate.
Lower row: plots of total renal parenchymal thickness including healthy kidney and the
estimated glomerular filtration rate at the time of stent insertion (c) and one year (d). CI,
confidence interval ; eGFR, estimated glomerular filtration rate.
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Fig. 6. Changes in renal parenchymal thickness after percutaneous nephrostomy.  a. Long-term changes of the renal
parenchymal thickness in the affected kidney. b. Comparison of changes of renal parenchymal thickness in
one year between percutaneous nephrostomy and indwelling ureteral stents. The open circle with a solid line
and open triangle with a dotted line indicate the kidney with an indwelling ureteral stent and nephrostomy,
respectively.  Each mean value * standard deviation 1s indicated. **** p <{0.001.
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Table 2. Characteristics of patients with percuta-
neous nephrostomy (n = 35)

Median age, years (range) 62 (36-82)
Median follow-up period, months (range) 24 (12-168)
Sex, n (%)
Male 15 (42.9)
Female 20 (57.1)
Laterality, n (%)
Unilateral 31 (88.6)
Bilateral 4 (11.4)

Anatomically or functionally solitary kidney, n (%) 6 (17.1%)

Cause of ureteral stricture, n (%)

Malignant disease 26 (74.3)

Benign ureteral stricture/obstruction 9(25.7)
Comorbidity, n (%)

Diabetes mellitus 5 (14.3)

Hypertension 13 (37.1)
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