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What’s known on the subject? and What does the study add?

ÖZ
Amaç

İmpakte üreter taşı olan hastalara yapılan üreteroskopinin sonuçlarını ve 
gelişen perforasyonların yönetimini değerlendirmeyi amaçladık.

Gereç ve Yöntem

İmpakte üreter taşı için opere edilen 81 hastanın verileri retrospektif olarak 
incelendi. Operasyon sırasında gelişen komplikasyonlar görsel olarak 
değerlendirildi, gereğinde retrograd üreterografi çekildi. Perforasyonun 
üreter çevresinin %50’sinden küçük olduğu yaralanmalara minör, büyük 
olmasına da majör perforasyon denildi. Perforasyonun evresine göre 
sadece double-j stent ile veya açık onarımla tedavi yapıldı.

Bulgular

İlk seansta tam taşsızlık oranı %69 olarak bulunurken, 3. ayın sonunda bu 
oran %79 idi. Komplikasyon 34 (%42) hastada gelişti. Minör perforasyon 
beş hastada gelişti. Bunların tamamına işlem sonunda double-j stent kondu. 
Bu beş hastanın dördünde (%80) kalıcı darlık gelişti. Major perforasyon 
gelişen üç hasta ise açık operasyona geçilerek fibrotik segment rezeke 
edilip taş alındıktan sonra uç uca anastomoz yapılarak tedavi edildi. Bu 
üç hastanın hiçbirinde darlık gelişmedi. Striktür oranı sadece double-j ile 
tedavi edilenlerde perforasyon oranı daha düşük olmasına karşın anlamlı 
olarak daha yüksekti (%80’e karşı %0 p=0,028). Taşın üst lokalizasyonda 
ve 10 mm’den büyük olması, kır-bırak stratejisinin kullanılmaması da 
komplikasyonları predikte eden faktörler olarak tespit edildi.

Sonuç

İmpakte üreter taşlarında, özellikle üst lokalizasyonda ve 10 mm’den büyük 
olanlarda, üreteroskopi düşük başarı ve yüksek komplikasyon oranına 
sahiptir. Perforasyon geliştiğinde ise konservatif tedavinin başarı şansı çok 
düşüktür. Bu nedenle perforasyon geliştiğinde açık operasyona geçilerek 
fibrotik segment rezeke edilmeli ve uç uca anastomoz yapılmalıdır.
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ABSTRACT
Objective

To evaluate ureteroscopy (URS) outcomes and management of perforations in 
impacted ureteral stones.

Materials and Methods

We retrospectively evaluated data from 81 patients who had undergone URS 
for impacted ureteral stones. Per-operative complications were evaluated 
visually and retrograde ureterography was performed when needed. Injuries 
of less than 50% around the ureter were classified as minor perforation and 
greater levels, as major perforation. Perforations were treated by double-j 
stent or a primary repair with consideration of the perforation grade. 

Results

The stone-free rate was 69% on the first URS attempt and 79% at the end 
of 3 months. Complications occurred in 34 (42%) patients. Minor perforation 
occurred in five patients and only double-j insertion was performed at the 
end of the procedure. Permanent ureteral stricture occurred in four of five 
patients. Three patients were treated by open ureterolithotomy, fibrotic 
segment resection and ureteroureterostomy due to major perforations. 
Transient or permanent ureteral stricture occurred in none of the three 
patients. The stricture rate was significantly higher in patients who were 
treated with double-j stent (80% vs. 0% p=0.028) although they had lower 
perforation rate. Upper location, bigger size (>10 mm) of the ureteral stones 
and not using smash and go strategy were found to be significant predictors 
of complications.

Conclusion

URS for impacted ureteral stone has low success and high complication rates, 
especially for proximal and big stones. The conservative treatment may fail 
and result in stricture when perforation is present. Therefore, perforation 
treatment must be done by fibrotic segment excision and ureteroureterostomy.
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This study was designed for to critical review of the management complicated patients whom ureter stone is impacted. Because we think impacted ureter 
stone managament, especially on complicated cases, must be different from patients whom stone is ordinay.
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Introduction

Treatment of ureter stones are determined by stone size, localization, 
impaction, severity of symptoms, degree of obstruction, renal function 
and accompanying urinary tract infection (1). The term “impacted 
stone” is identified by calculi that remain in the same position for at 
least one month and cause ureteral obstruction with no visualization 
of contrast medium beyond the stone on intravenous urography (IVU) 
or sensor guide cannot pass around the stone (2).

Shock wave lithotripsy (SWL) and ureteroscopy (URS) are most common 
treatment methods for ureteral stones with low complication and 
high success rates (3,4,5). However, success rate of SWL is not high 
in impacted ureteral stones, because there is not enough area around 
the stone for expansion by virtue of inflammation and edema (6,7,8). 
Therefore, the first choice must be URS in impacted ureter stones 
(9). The URS success rate is higher than SWL, but its complication 
rate is high. Ureteral perforation and ureteral stricture are worrying 
complications due to unclear management (10).

We aimed to share our experience with URS outcomes and 
management of complications associated with impacted ureteral 
stones.

Material and Methods

We retrospectively evaluated data from patients who had undergone 
URS for impacted ureteral stones between 2008 and 2014. Patients 
whose data was insufficient and whose follow-up time was less 
than 3 months were excluded. The size of the opaque stones was 
measured by direct radiography and non-opaque ones, by computed 
tomography. The long axis was accepted definitive stone size. Stone 
surface area was calculated by the formula: length x width x π x 
0.25. Preoperatively, routine blood and urine tests were done in all 
patients. Urine culture was performed in patients whose urine tests 
were abnormal. Antibiotics were given to the patients according to 
the results of the antibiotic susceptibility testing. Operation was 
done afterwards when urine culture was negative. Routine antibiotic 
prophylaxis was performed in all patients in whom culture was 
negative. All operations were performed under general anesthesia. 
Firstly, 8 Fr ureteroscope was used for accessing to ureter stones. It 
was exchanged to 6 Fr ureteroscope if access could not be achieved. 
Balloon dilatation was used when the access was not gained by 6 
Fr ureteroscope. A guidewire with sensor tip was used for access to 
the ureter through ureteroscope. A flexible 7.5 Fr ureteroscope was 
used when access has not been gained by semirigid ureteroscopes 
for middle and proximal ureter. Laser or pneumatic power sources 
were used for lithotripsy. Stone-free was accepted as all stones were 
cleaned using basket or n-trap or broken to a maximum size of 3 mm 
by a smash and go method. A double-j stent was inserted in all patients 
at the end of the operation. All of the operation was performed by 
only one urologist or senior trainee under the supervision of the same 
urologist. 

The Clavien-Dindo classification was used to classify complications. 
Per-operative complications were evaluated visually and retrograde 
ureterography was done when needed. Perforations were treated by 
double-j stent insertion or a primary repair with consideration of 
the perforation grade. Classification of the ureter injury was done 

by referencing the Organ Injury Scaling prepared by the American 
Association for the Surgery of Trauma (11). According to this 
classification, injury involving less than 50% of circumference of 
the ureter is grade 2, and a greater level is classified as grade 3. We 
classified minimal extravasation as grade 2, manifest extravasation 
and non-visible kidney as grade 3 on retrograde ureterography. Grade 
2 perforation was classified as minor and grade 3 perforation, as 
major. A double-j stent was inserted for minor perforations, and open 
repair was performed in patients with major perforations. 

IVU was performed in patients who had hydronephrosis 3 months 
later. If hydronephrosis persisted, IVU would be repeated 6 months 
later. It was accepted as ureteral stricture when stenosis was 
observed in the same location on both IVU. Balloon dilatation and 
double-j stent insertion were performed at least twice. If a stricture 
was not corrected at the end of both procedures, it was accepted 
as permanent. Stricture excision and ureteroureterostomy were 
performed in patients who had permanent stricture. 

Statistical Analysis

Patient demographics, stone location, size and surface area, power 
source for lithotripsy, lithotripsy strategy, operation success, 
complications, and management of complications were evaluated. 
SPSS 15 for Windows (Chicago, Il) was used for statistical analysis. The 
Mann-Whitney U and Pearson’s chi-squared tests were performed. A 
p value of less than 0.05 was considered statistically significant. 

Results

A total of 81 patients were included in the study. Patient demographics 
and operative findings are shown on Table 1. The stone-free rate was 
69% on the first session of URS. The stone-free rate was 79% at the 
end of 3 months with SWL (five patients), re-URS (two patients) 
and percutaneous nephrolithotomy (PNL) (one patient). Open or 
laparoscopic ureterolithotomy was performed in the remaining 17 
patients whenever stones could not be accessed. The median follow-
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Table 1. Patients’ demographic and descriptive data

Mean age ± SD (years) (minimum-
maximum)

39±16 (6-76)

Gender (male/female) 41/40

Laterality (right/left) 39/42

Location Proximal: 31 (38%)

Middle: 16 (20%)

Distal: 34 (42%)

Mean stone size ± SD and surface ± SD 11.5±5.2 mm and 102±94 mm2

Power source Laser: 22 (27%)

Pneumatic: 42 (52%)

None: 17 (21%)

“Smash and Go” strategy performed 34 (42%)

Success rate with URS and SWL 1th day: 69%
3rd month: 79% 

Complication number (n) 34 (42%)

Median follow-up (months) (minimum-
maximum)

7 (3-86)

SD: Standard deviation, URS: Ureteroscopy, SWL: Shock wave lithotripsy
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up time was 7 (3-86) months for all patients and 12 (3-86) months 
for complicated patients. 

Complications occurred in 34 (42%) patients. Grade 1 or 2 
complications occurred in 12, grade 3a in 11, grade 3b in ten 
patients, and grade 4 in one patient (Table 2). The details for grade 
3a complicated patients are as follows: hematoma in the bladder was 
evacuated in one patient, SWL was performed on five patients due to 
stone migration, and minor perforation occurred in five patients and 
only double-j insertion was performed at the end of the procedure. 
Permanent ureteral stricture occurred in four of five patients. Three 
of four patients were treated by excision of the fibrotic segment and 
open ureteroureterostomy. Due to patient’s age and co-morbidity, 
regular double-j stent changing was performed with 6 month 
intervals in the other patient.

Grade 3b complicated patients’ details are as follows: URS was 
performed in one patient for steinstrasse. Percutaneous drainage and 
double-j insertion were performed in one patient due to urinoma. 
Stone migration was treated by flexible URS in two patients and by PNL 
in one patient. Three patients were treated by open ureterolithotomy, 
fibrotic segment resection and ureteroureterostomy due to major 
perforations. Transient or permanent ureteral stricture occurred in 
none of the three patients. 

Permanent stricture occurred in four of five patients who were treated 
only by double-j stenting, and in none of the three patients who were 
treated with an open procedure. This was statistically significant (80% 
vs. 0% p=0.028). Ureteral stricture was determined in four patients but 
no perforation occurred. Stone size was greater than 10 mm in these 
patients. These patients were treated by balloon dilatation and double-j 
insertion, and permanent stricture did not occur in any of them.

Ureteral avulsion occurred in two patients. The stones were at proximal 
locations and were larger than 10 mm in these patients. End-to-end 
anastomosis and omental wrapping was performed in one patient 
as an emergency procedure. We performed nephrectomy two days 
later due to ureter necrosis seen on contrast-enhanced computed 
tomography. Ureteral substitution was performed using ileum in the 
other patient, but nephrectomy was performed due to abscess and 
non-response to medical treatment. Therefore, these patients were 
classified as Clavien IIIb.d.

In the univariate analysis, upper location (p=0.001) and large size (>10 
mm) (p=0.014) of the ureteral stones were found to be a significant 
predictor of complications. Furthermore, we have seen that a smash 
and go strategy was preferred for non-complicated patients (p=0.026). 
Age, gender, lateralization, operator, balloon dilatation performance, 
and power source were not significance factors for the prediction of 
complications (Table 3).

Discussion

The choice of therapy for a ureteral stone depends on the stone size 
and location. However, appropriate treatment for impacted stones is 
not yet clear. SWL treatment success is 67% at the end of the first 
month (12). The semi-rigid URS success rate is about 80% with the 
additive procedures of SWL and re-URS at end of 3 months (12,13). 
Our success rate was 69% in the first procedure and 79% with SWL 
and re-URS. The results show that impacted ureteral stones might 
necessitate additive procedures. 

The complication rate is high in URS for impacted stones. Stone size 
and location are the most predictive factors for complication. Brito 
et al. (14) reported that complication was not seen in situation with 
a stone size smaller than 5 mm, but complication was seen with 
stones larger than 5 mm, and complication rate was the highest in 
situations with stones larger than 10 mm. We have seen that the 
complication rate is 2 fold higher in stones larger than 10 mm than in 
smaller stones (53% vs. 26% p=0.01). Another study also showed that 
proximal location increases the complication risk by about 2 fold (13).
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Table 3. Association between of pre or intraoperative parameters 
and complication rates

Complicate 
(n=34) (%42)

Non complicate 
(n=47) (%58)

p value

Gender (male) 18 (53) 23 (49) .31

Age 40.5±18 38±14 .40

Laterality (right) 18 (53) 21 (45) .72

Location (proximal) 22 (64) 9 (19) .001*

Stone size (>10 mm) 25 (73) 22 (47) .014*

Mean stone size ± SD 
(mm) and surface ± SD 
(mm2)

14±5.5 (110±65) 8.5±4.5 (50±26) .001*

Operator (urologist) 24 (71) 30 (64) .12

Balloon dilatation 3 (9) 3 (6) .23

“BSmash and Go” 9 (27) 25 (53) .026*

Power source (laser) 8 (24) 14 (29) 0.35

*p	value	is	significant	at	<0.05	level,	SD:	Standard	deviation

Table 2. All of complications of ureteroscopy classified according 
to modified Clavien classification system
Grade Complication N (%)

I
Mucosal injury 5 (6.1)

Hematuria 2 (2.5)

II
Blood transfusion 1 (1.5)

Urinary tract infection 4 (4.9)

IIIa

Bladder hematoma 1 (1.5)

Minor perforation 5 (6.1)

Stone migration* 5 (6.1)

IIIb

Urinoma 1 (1.5)

Steinstrasse 1 (1.5)

Stone migration* 3 (3.7)

Major perforation 3 (3.7)

IIIb.d** Ureteral avulsion 2 (2.5)

IVa Organ failure 0

IVb Urosepsis 1 (1.5)

V Death 0

Total 34 (42)

*Stone	 migration	 was	 classified	 as	 IIIa	 when	 treated	 with	 SW	 or	 IIIb	 with	 re-
ureteroscopy, percutaneous nephrolithotomy or open procedure, **Two patients were 
classified	as	IIIb.d	because	of	nephrectomy,	URS:	Ureteroscopy,	PNL:	Percutaneous	
nephrolithotomy
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Flexible URS can be used for proximal ureter stones to decrease 
complication rate and increase success rate. Success rate increase by 
flexible URS, but complication rate does not (13). It has been seen 
in our study and elsewhere that the choice of power source for 
lithotripsy, laser or pneumatic, does not change the complication rate 
(13,15).

Stricture rate is 0.1-0.3% in URS series (16,17). However, the rate is 
high in impacted stones. Stricture may occur if a patient was treated 
for impacted ureter stone despite no perforation being present. 
Ureteral stricture pathophysiology is not clear yet. Ureteral injury, large 
caliber URS use and thermal damage may be reasons for stricture (10). 
Chronic inflammation, interstitial fibrosis and urothelial hypertrophy 
were determined to be around impacted stones in histological studies 
(4,6). Calcium oxalate crystals were determined to be in the stricture 
area in patients who had remaining stones. This finding has shown 
that remaining stones can trigger stricture formation (6,18). Therefore, 
smash and go strategy can decrease complication rates, but can also 
cause ureteral stricture due to remaining stones in patients with 
impacted ureteral stones. Furthermore, urine extravasation can cause 
retroperitoneal fibrosis and ureteral stricture (19). Ureteral stricture can 
occur with impacted stones regardless of complication development 
(10). However, perforation increased the stricture rate about 14 fold in 
our study (5.6% vs. 80%). Brito et al. (14) reported that perforation rate 
was 55% in impacted ureteral stones and stricture would be at a rate of 
75% if perforation occurred. Permanent stricture occurred in four of five 
patients in whom the ureter was perforated and treated only by double-j 
stent, but stricture occurred in none of the three patients treated with 
open procedures in our study. Ureteral stricture occurred in 4 of 71 (5.6%) 
patients in whom the ureter was not perforated. Four patients were 
treated only with balloon dilatation and double-j stent. This shows that 
management of perforation must be different for impacted stones. Open 
ureteroureterostomy can prevent stricture regardless of the perforation 
size, and balloon dilatation cannot treat strictures in patients in whom 
ureter perforation is present. However, balloon dilatation is sufficient in 
treating ureteral stricture not due to perforation.

Alternative methods for the treatment of impacted ureter stones 
have been sought due to high complication and low success rates. 
Antegrade percutaneous URS was done for proximal ureter stones. 
The success rate was high (85-100%), but complication (20%) and 
perforation (9%) rates were also high (20,21). Ureterolithotomy, 
open or laparoscopic, has a high success rate (90-100%) and low 
complication (2-10%) and stricture rates (0-1%) (22,23,24). The 
European Association of Urology guidelines recommend alternative 
methods, such as antegrade URS or ureterolithotomy, for impacted 
ureter stones as a first choice based on the physician’s experience; 
but open and laparoscopic ureterolithotomy are expensive treatment 
methods (1).

Avulsion is the most terrible complication. Treatment options are 
as follows: Boari flap, psoas hitch, transureteroureterostomy, auto-
transplantation, ileal interposition and appendix interposition. We 
have done end-to-end anastomosis in one case, and ileal interposition 
in one case. Both of them failed and we had to do nephrectomy. End-
to-end anastomosis has been successful in one of three cases in the 
literature and it is not recommended (25,26). Auto-transplantation is 
the most promising method for proximal avulsion. Ileal or appendix 
interposition will do if auto-transplantation is not possible (27).

The retrospective nature and low number of patients may be a 
limitation of our study. It is overcome by multi institutional working.

Conclusions

URS for impacted ureteral stone has low success and high complication 
rates. It is not an appropriate method especially for proximal and 
large stones. Patients must be informed about complications. Open or 
laparoscopic ureterolithotomy may be recommended for patients who 
have large stones or stones at proximal locations. The conservative 
treatment, a double-j stent insertion, may fail and finalize as stricture 
when perforation is present. Therefore, perforation treatment must be 
done by fibrotic segment excision and ureteroureterostomy.
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