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Different failure rates of insertion of 10/12-Fr
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intrarenal surgery in patients with and without
stones
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Purpose: The aim of this study was to compare the failure rates of insertion of a 10/12-Fr ureteral access sheath (UAS) during retro-
grade intrarenal surgery (RIRS) in cases with and without stones and to analyze the risk factors for UAS insertion failure.

Materials and Methods: A total of 640 RIRS cases (538 with and 102 without stones) were evaluated. The primary outcome of
interest was the failure rate of insertion of a 10/12-Fr UAS. Associated risk factors were assessed using univariate and multivariate
logistic regression analyses. Propensity score (PS) matching and inverse probability of treatment weighting (IPTW) were used to
ensure the robustness of the results.

Results: The overall failure rate of 10/12-Fr UAS insertion in the cases without stones was significantly higher than that in the
cases with stones (39.2% vs. 7.2%; p<0.001), and was approximately 2.5 to 4 times higher after PS matching and IPTW. Multivariate
logistic analyses showed that being in the group without stones and younger age were independent significant risk factors for in-
sertion failure in both the PS-matched cohort (odds ratio [OR], 5.43; 95% confidence interval [Cl], 2.16-13.6; and OR, 1.04; 95% Cl,
1.01-1.07) and the IPTW-adjusted cohort (OR, 1.82; 95% Cl, 1.14-2.90; and OR, 1.03; 95% Cl, 1.01-1.04).

Conclusions: The incidence of 10/12-Fr UAS insertion failure during RIRS was higher in cases without stones than in those with
stones. These results provide valuable information for surgeons to use during informed consent discussions with patients undergo-
ing RIRS, especially patients without stones.
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INTRODUCTION urothelial carcinoma. Compared with the insertion of a flex-
ible ureterorenoscope directly into the ureter, the use of a

Thanks to advances in endoscopic technology, retrograde  ureteral access sheath (UAS) has great advantages, such as
intrarenal surgery (RIRS) has become an essential proce- repeated insertion of a flexible ureterorenoscope, decreased
dure for patients with stone disease and for patients with  intrarenal pressure, and improved visibility [1,2] However,
non-stone diseases such as chronic unilateral hematuria and  we sometimes encounter cases in which a UAS cannot be in-
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serted. The failure rates of UAS insertion for patients with
stones are reported to be 88% for 10/12-Fr UASs and 13% to
20% for 12/14-Fr UASs [3-7].

Failure rates in patients without stones have not been
reported to date. Thus, in this study, we compared the fail-
ure rates of insertion of a 10/12-Fr UAS in patients with and
without stones and analyzed the risk factors for UAS inser-
tion failure.

MATERIALS AND METHODS

1. Patient selection and data collection

We retrospectively reviewed all consecutive RIRS pro-
cedures performed in patients with and without stones at
our institution between February 2009 and April 2021. For
patients who underwent bilateral procedures, each renal
unit was analyzed separately. Patients with a preoperative
ureteral stent or nephrostomy were excluded. Patients with
only ureteral stones were also excluded to ensure that the
same surgical procedures were performed. In cases without
stones, patients with urothelial carcinoma were excluded
because of their potential risk for a narrow ureter. Thus, in
non-stone cases, RIRS was mainly performed for the evalua-
tion of gross hematuria and treatment of chronic unilateral
hematuria.

Among the 1,259 RIRS procedures performed for stone
and non-stone cases, 551 cases with ureteral stents and 68
cases with nephrostomy were excluded. A total of 640 RIRS
procedures for 538 stone cases (449 patients) and 102 non-
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stone cases (86 patients) were included in the analysis.
Thereafter, data regarding patients’ clinical characteristics,
including age, sex, body mass index (BMI), laterality of
surgery, history of ureteroscopic surgeries, history of stone
treatment or spontaneous stone passage, maximum stone
diameter, and operation duration were collected. Written in-
formed consent was obtained from all patients or their sur-
rogates. The study protocol was reviewed and approved by
the Institutional Ethics Committee of Tokyo Metropolitan
Ohtsuka Hospital (approval no. 2020-63) and conformed to
the provisions of the Declaration of Helsinki.

2. Technique of retrograde intrarenal surgery

All surgeries were performed with patients under gen-
eral anesthesia in the lithotomy position. The surgery was
performed using a flexible ureterorenoscope (URF-P5, URF-
P6, URF-P7, and URF-V2, Olympus, Tokyo, Japan; or Flex-
X2s, Karl Storz, Tuttlingen, Germany) after insertion of an
appropriately sized UAS. We routinely used 8- to 14-Fr ure-
teral dilators and chose a 10/12-Fr or 12/14-Fr UAS (ReTrace”,
Coloplast, Humlebaek, Denmark; or Biflex®, Rocamed, Mona-
co) that could be inserted smoothly into the ureter. If there
was any difficulty in insertion of the 12 Fr dilator, we gave
up the placement of the UAS and attempted to insert the
flexible ureterorenoscope directly over a guidewire. If the
ureter was still non-accommodating, we stopped the surgery
and placed a 6-Fr double-J ureteral stent. Secondary surgery
was performed at least 7 days after the primary surgery.

Table 1. Characteristics of 640 cases undergoing retrograde intrarenal surgery

Variable All (n=640) Stone group (n=538)  Non-stone group (n=102) p-value SD

Age (y) 57.5(13-93) 59 (18-93) 48 (13-81) <0.001* 0.80
Sex 0.047*

Male 395 (61.7%) 341 (63.4%) 54 (52.9%) 0.21

Female 245 (38.3%) 197 (36.6%) 48 (47.1%) -0.21
Body mass index (kg/m’) 23.0(12.8-41.9) 23.6(12.8-41.9) 20.0 (14.5-27.9) <0.001* 1.12
Laterality of surgery 0.397

Right 283 (44.2%) 233 (43.5%) 49 (48.0%) -0.09

Left 357 (55.8%) 304 (56.5%) 53 (52.0%) 0.09
Maximum stone diameter (mm) 3(2-80) 3 (2-80) - - -
Prior ipsilateral intervention 118 (18.4%) 118 (21.9%) 0 (0%) <0.001* 0.75
Stone history 242 (37.8%) 242 (45.0%) 0 (0%) <0.001* 1.28
Alpha-blocker 0(1.6%) 0(1.9%) 0 (0%) 0.376 0.19
Operation duration (min) 77 (12-191) 85 (12-191) 49 (15-116) <0.001* 1.24
UAS insertion failure 79 (12.3%) 39 (7.2%) 40 (39.2%) <0.001* -0.82
Needed pre-stenting 60 (9.4%) 38 (7.1%) 22 (21.6%) <0.001* -0.42

Categorical variables are shown as the number (%) of participants. Continuous variables are presented as median (full range).

UAS, ureteral access sheath; SD, standardized difference.
*Statistically significant at p<0.05.
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sion analyses after PS matching and by weighted logistic
regression analyses after IPTW. Statistical analyses were
performed using SPSS statistical software, version 20 (IBM
Corp,, Armonk, NY, USA) and R v.331 (R Foundation for
Statistical Computing, Vienna, Austria) with the MASS
package v.7.345 and the Matching package v.4.92. Statistical
significance was set at a p<0.05.

RESULTS

The characteristics of the 640 RIRS cases included in
this study are summarized in Table 1. The patients without
stones were significantly younger (mean age 48 vs. 59 years;
p<0.001), included a higher proportion of females (471% vs.
36.6%; p=0.047), and had a lower BMI (200 vs. 236; p<0.001)
compared with patients in the stone group. In the unad-
justed data, the overall failure rate of 10/12-Fr UAS inser-
tion was 12.3%, with a higher incidence in the non-stone
group than in the stone group (39.2% vs. 7.2%; p<0.001). In
the cases of UAS insertion failure, narrowing occurred most
frequently in the distal ureter, followed by the mid ureter,
and least frequently in the upper ureter (only 10%) in both
groups (Table 2). In the cases of UAS insertion failure, we
could complete the surgery by direct insertion of a uretero-
renoscope in 18 patients (17.6%) in the non-stone group and 1
patient (02%) in the stone group. In all other cases of failure
(216% in the non-stone group and 71% in the stone group),
we placed 6 Fr double-J ureteral stents. Secondary surgeries
were successfully performed in all cases.

In the multivariate logistic regression analysis of the un-
adjusted data, being in the non-stone group (odds ratio [OR],
348; 95% confidence interval [CI], 196—6.16; p<0.001), younger
age (OR, 1.03; 95% CI, 1.02—1.05; p<0.001), and an absence of
stone history (OR, 613; 95% CI, 235-16.0; p<0.001) were inde-

Insertion success patients
I Insertion failure patients
— Insertion failure rate (second axis)
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pendent significant risk factors for UAS insertion failure
(Table 3). In both groups, the incidence of UAS insertion
failure when evaluated according to age was higher in pa-
tients in their 10s and 20s (Fig. 1).

The PS for allocation to the stone group was calculated
as a function of age, sex, and BMIL. After PS matching, the
standardized differences in the matched cohort were gener-
ally within a range of -01 to 01 for these three variables
(Table 4, Fig. 2). A comparison of 80 pairs after PS matching
showed that the rate of UAS insertion failure was about 4
times higher in the non-stone group than in the stone group
(338% vs. 88%; p<0.001). In the multivariate logistic regres-
sion analysis for the matched cohort, being in the non-stone
group (OR, 543; 95% CI, 216-136; p<0.001) and younger age
(OR, 1.04; 95% CI, 1.01-1.07; p=0.010) were significant risk fac-
tors for UAS insertion failure (Table 5).

Using the IPTW method, pseudo-cohorts were created
using 567 cases: 477 and 90 cases in the stone and non-stone
groups, respectively. The two pseudo-cohorts were well-
balanced (Table 4, Fig. 2). After IPTW was applied, the rate
of UAS insertion failure was approximately 25 times higher
in the non-stone group than in the stone group (199% vs. 80%;
p=0.005). In the multivariate weighted logistic regression
analysis of the pseudo-cohorts, being in the non-stone group
(OR, 1.82; 95% CI, 1.14-290; p=0.012), younger age (OR, 1.03;
95% CI, 1.01-1.04; p=0.001), absence of stone history (OR, 745;
95% CI, 258-21.5; p<0.001), and a lower BMI (OR, 113; 95% CI,
1.04-1.22; p=0.003) were revealed as significant risk factors
for UAS insertion failure (Table 5).

DISCUSSION

The present study was performed to investigate the rate
of 10/12-Fr UAS insertion failure in patients undergoing

A Overall patients B Stone group C Non-stone group
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Fig. 1. The failure rate of insertion of a ureteral access sheath (UAS) by age in overall patients (A), the stone group (B), and the non-stone group (C).
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SD
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(n

IPTW-adjusted pseudo-cohort
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43.1%
23.1

477)
57.2-59.6)

22.8-23.4)

Stone group
(n=

58.4
35.2%
23.1

SD
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0.0

p-value
0.688
0.751
0.461 -0.11

PS matching
Non-stone group
16.0-27.9)

(n=80)
16-81)
36 (45.0%)
47.5%)

52
20.4

80)
16-86)

48.8%)
12.8-29.8)

(n=
535
39
48.8%)

Stone group
19.7

Variable
Body mass index (kg/m?)

Sex, female
Left side

Age (y)

Table 4. Characteristics of the stone and non-stone groups after adjustment by PS matching and IPTW
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PS, propensity score; IPTW, inverse probability of treatment weighting; SD, standardized difference; UAS, ureteral access sheath.

*Statistically significant at p<0.05.

UAS insertion failure during RIRS

RIRS and to compare the rate between patients with and
without stones. To the best of our knowledge, this is the
first report to show that the failure rate of 10/12-Fr UAS
insertion is higher in patients without stones than in those
with stones. Furthermore, in almost half of the failed cases
in the non-stone group (21.6%), we could not directly insert
a flexible ureterorenoscope. These results provide valuable
information for surgeons to use during informed consent
discussions with patients without stones who require RIRS.
Our study endpoint was failure of insertion of a 10/12-Fr
UAS. Some experimental studies have shown that a 95/11.5-
Fr UAS permits the entry of some flexible ureteroreno-
scopes but cannot maintain sufficient irrigation flow and
intrarenal pressure [11,12] A 10/12-Fr UAS has the potential
to maintain irrigation flow and intrarenal pressure within
acceptable levels during surgery, although not as well as
a 12/14-Fr or 14/16-Fr UAS. Compatibility of the size of the
ureterorenoscope and that of the UAS should be considered
during RIRS. In the cases of failed UAS insertion in our
study, if a flexible ureterorenoscope could be inserted direct-
ly, the endoscopic evaluation was achieved in the patients
without stones. In the patients with stones, however, we
chose to perform pre-stenting and an additional session to
avoid postoperative complications such as ureteral wall inju-
ry and febrile urinary tract infection. Thus, it is informative
to recognize that the failure rate for UAS insertion varies
depending on the purpose for which RIRS is performed.
Previous analyses reported a failure rate of 8.8% for
10/12-Fr UAS insertion [4] and a requirement for pre-
stenting in 6% to 16% of stone treatment cases [5-7] In our
unadjusted data, the rate of 10/12-Fr UAS insertion failure
was 72% and pre-stenting was required in 71% of patients in
the stone group, which is comparable to the previous reports.
Additionally, in our study, the success rate of UAS insertion
during the second surgery was 100%, which is consistent
with previous reports showing good outcomes [4,13] In pa-
tients without stones, who underwent treatment primarily
for the evaluation of gross hematuria, the higher rate of
UAS insertion failure and need for pre-stenting make a de-
finitive diagnosis more difficult; however, as we have previ-
ously reported, the success rate of endoscopic hemostasis in
the second surgery was equally good [14] The multivariate
analysis in our study showed an absence of stone history
to be a powerful risk factor for UAS insertion failure. Cur-
rent or past stone impaction causes ureteral dilation, which
may have caused the lower failure rate of UAS insertion in
the stone group. In fact, we recently reported that patients
with a history of stone events are less likely to require pre-
stenting during retrograde ureteroscopic lithotripsy [15] Ad-
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Fig. 2. Kernel density plot comparing the stone and non-stone groups in the unadjusted cohort (A), after propensity score (PS) matching (B), and

with inverse probability of treatment weighting (IPTW) (C).

ditionally, younger patients, especially those in their 10s and
20s, had a higher risk for UAS insertion failure irrespective
of stone events. It has been reported that 30% to 40% of chil-
dren without preoperative stenting require pre-stenting at
the time of primary ureteroscopy [16,17], which suggests that
ureteral diameter increases with age.

Previous experimental studies have shown that the hu-
man ureter contains alpha-adrenergic receptors along its
entire length, with the highest concentration in the distal
ureter. Alpha-blockers are commonly used for medical expul-
sion therapy for ureteral stones. Alpha-blockers act by de-
creasing intraureteral pressure and increasing fluid passage
[18] Koo et al. [19] reported that preoperative alpha-blockers
could reduce resistance during insertion of a UAS. In the
present study, only 10 patients (1.9%) in the stone group were
taking an alpha-blocker for benign prostatic hyperplasia,
and the failure rate of UAS insertion in this small subset
was 10%. On the other hand, none of the patients in the non-
stone group were taking alpha-blockers. Although we did
not address the efficacy of the alpha-blockers in this study,
interestingly, we showed that narrowing occurred most
frequently in the distal ureter, which is consistent with the
distribution of alpha-adrenergic receptors. Further study
should address this point.

Although our results revealed that patients without
stones and younger patients are at higher risk for UAS
insertion failure, it remains difficult to predict insertion
failure before surgery. Active ureteral balloon dilation and
prestenting are sometimes performed to complete uretero-
renoscope surgery in a primary session; however, each pro-
cedure has its disadvantages. Forceful manipulation of an
intrinsically tight narrow ureter may cause ureteral shear
injury [2021] Additionally, after prestenting, 80% of patients
reportedly experience bothersome symptoms, such as bladder
wall irritability, pain, bleeding, and infection [22,23] Thus,
we recommend explaining the possibility of a second session

438  www.icurology.org

to patients at high risk for UAS insertion failure and to
plan the date in advance as a backup.

The present study had several limitations. First, this
study was limited by its retrospective nature, which makes
it susceptible to baseline confounding factors. Applying mul-
tiple matching methods is recommended to improve inter-
group comparability [24], and the results of the two match-
ing methods in the present study were comparable. Second,
this was a singlecenter study. Further multicenter studies
are necessary to verify these results, although uniformity of
technique is required for greater reliability of this kind of
study.

CONCLUSIONS

The incidence of 10/12-Fr UAS insertion failure during
RIRS was higher in patients without stones than in those
with stones. In almost half of the failed cases in patients
without stones, a flexible ureterorenoscope could not be in-
serted directly and pre-stenting was required. These results
are valuable for surgeons for facilitating informed consent
discussions with patients, especially patients without stones,
who require RIRS.

CONFLICTS OF INTEREST

The authors have nothing to disclose.

FUNDING

None.

AUTHORS’ CONTRIBUTIONS

Research conception and design: Yuma Waseda and Ryo-
ji Takazawa. Data acquisition: all authors. Data analysis and

https://doi.org/10.4111/icu.20220081



ICUROLOGY

Investig Clin Urol 2022;63:433-440.

=| o|=* * * *
3| 5| — ™ ~ —
S|=|o o — o
o| 82 = = <
£l 1|o S S oS
_UD. Vv
]
v
=
oz 8 8 ©
= - ~N ~
o || I ) |
4| =N | — < < [ce]
slRo2 = = L
_g.g — — — ~
$| 8
o|x
B2 2 > <
2o = = % .
eld
S
3|3
ol | * * R
c|l@ S|l— 1N — o — N — 2
S| .3 =|lo 0 O N O © 9O :
=T gle NS ¥ S 9 9
S| ® Tl o o oo oo
o|a oV v v v
g2
£le|3
© o S — S IN M 0
L T|IgIS N N N R 6 m
< 8|8 - — — = n ®» m
- SIS0 o0 o 3
a Tl — ® N 0 o~
v S| v e wn S NS
S - O — O N N <
o<
s
b Mm o0 1N O
= x|O N — ®© ©® <X m
v o S — o m ~ 4
> -
=
L
wv
S =| v|x* *
— V| S| O oy
IRE-HEE S
[ o| |2 =)
| |E|&l° $
2 °
k] g .
ARHEIE 2 E 5
a =8 = o )
= oS|I | =
c
Q = | 0N | — O —
£ Qoo — )
o [+ .
© = — ~ v]
2 © qc,)
2| |2 3 6.
= = L=
< = <t )
:ngo < S
S.EE — L o
Qe =
Bl b
o & k<)
o E | x * % | ®
o |»n S0 — — & — o | =
Qe TS ©® © & o © Aa|w 7.
= e anrng = 9T
T
=) 4/ 8 S S ¢S 3P
g o
2 ) o 8
[S) 2 o) ’
o Sl_|o © N1 — o ac
= 50| ©— =N Mo <5
< I[N = = — & | <
o E=a N T R R T R I <)
= S| =N~ 1n © 1n — S|°g 9.
= S|9 e ¥ m = N~ A2
S — © o o nN o —| 2
] =
e <
wn mq-n—ooN‘—oog
a S|l 29 omnnals
5 — — o0 o wnun |8
£ v
© S 10.
D c 2
2 K] =
=
© c 2
c @ o
© — = o
5 22 |8
@ © £ [T 11.
N o = n
o v © o <2
5 c 5 = >0
< O < 5| € V
Q (] [} = © O|= &
— -o l/\:‘.;" ~
] < c « 7 2= 5
= © _- T v Q <=
2 = T VW e =T oulaE
o) S L2 a5 = 212 c
Is) > rvru._cu.QO .~ ©
— EE%%LHE!
5 $.- 38 028 2/g¢% 1
Fa) © @=L O ol oo
= = = 9] v Ul >F
= [ o S U vl &
n o2 - 28 2 2 2G>
Y £ ® o v ! g g|lcs
[o= DEBtCmmms
. 2 o %5 ©6 © 9| a¥
n > oL a0z <<|9oh
2 o=
< VOV
= a *

UAS insertion failure during RIRS
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