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Are Risk Factors for Failure after Mid-Urethral Sling
Operation Different between Patients with Pure Stress
and Those with Mixed Urinary Incontinence in the
Short-Term Follow-Up?

Seong Jin Jeong, In Sik Hwang, Seong Soo Kim, Seung Tae Lee,
Kyung Eun Min, Byung Kyu Han, Sung Kyu Hong, Seok-Soo Byun,
Sang Eun Lee

From the Department of Urology, Seoul National University Bundang Hospital,
Seoul National University, Seongnam, Korea

Purpose: Although application of the mid-urethral sling (MUS) operation
has expanded to more complicated cases such as patients with mixed
urinary incontinence (MUI), the success rates in patients with MUI have
been reported to be lower than those in patients with pure stress urinary
incontinence (SUI). We evaluated and compared the risk factors for failure
after MUS surgery in patients with pure SUI and in those with MUL
Materials and Methods: Two hundred twenty-eight women were cate-
gorized as having pure SUI (Group A, 163 patients) or MUI (Group B,
65 patients). Preoperative evaluations including a symptom questionnaire,
physical examination, and urodynamic study were performed. Patients
underwent retropubic (17.5%) or trans-obturator (82.5%) MUS surgery.
Results: The demographic characteristics that differed between the 2
groups were body mass index, presence of cystocele, and severity of incon-
tinence. The success rate in Group A (95.7%) was higher than that in Group
B (84.6%) (p=0.015, chi-square test). In Group A, VLPP, PdetQmax, and
weight of the 1-hour pad test were identified as risk factors for failure
of the operation in the univariate analysis, but only weight of the 1-hour
pad test was an independent risk factor in the multivariate analysis
(adjusted odds ratio [OR]=3.5; 95% confidence interval [CI]=1.204-8.895,
p=0.045). In Group B, menopause without hormone replacement, AUA
Symptom Index-QoL score, maximal cystometric capacity (MCC), and
involuntary detrusor contraction (IDC) were the risk factors in the
univariate analysis, but only MCC (adjusted OR=0.9; 95% CI=0.645-0.984,
p=0.032) and IDC (adjusted OR=2.3; 95% CI=1.014-3.309, p=0.044) were
independent risk factors in the multivariate analysis.

Conclusions: Unlike in pure SUI, weight of the 1-hour pad test was not
a significant predictor of failure of surgery in MUI. Meanwhile, MCC and
IDC, which indicate the pathophysiologic status of the detrusor muscle
itself, were important predictors of failure of surgery in MUI. (Korean J
Urol 2009;50:573-580)
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Table 1. Demographic characteristics of the patients according to the type of incontinence

Characteristics Total (n=228) SUI (n=163) MUI (n=65) p-value
Age (years) 54.9+0.7 54.6+0.8 55.6+1.3 0.501"
No. of delivery 2.610.1 2.5£0.1 2.9+0.2 0.073"
BMI (kg/my) 24.7+0.2 24.4+0.2 25.3+0.3 0.039"
Hysterectomy (%) 41 (18.0) 27 (16.6) 14 (21.5) 0.457°
Previous anti-incontinence surgery (%) 9 (3.9 7 (4.3) 2 (3.1 0.664°
Co-morbid disease (%) 66 (28.9) 46 (28.2) 20 (30.8) 0.626°
Menopause without hormone replacement (%) 127 (55.7) 90 (55.2) 37 (56.9) 0.821°
Severity of incontinence (%) 0.041°
Grade I 148 (64.9) 112 (68.7) 36 (55.4)
Grade 1T 66 (29.0) 42 (25.8) 24 (36.9)
Grade III 14 (6.1) 9 (5.5 517
Degree of cystocele (%) 0.007°
None 112 (49.1) 72 (44.2) 40 (61.5)
Grade I-IT 114 (50.0) 90 (55.2) 24 (37.0)
Grade III-IV 2 (0.9) 1 (0.6) 1 (1.5)
Duration of symptom (months) 56.8+3.0 58.2+3.7 53.245.1 0.452°
AUA symptom index - total score 16.6+1.2 15.9+1.5 18.3£1.6 0.356"
AUA symptom index - QoL 4.8+0.2 4.9+0.3 4.5+0.2 0.819"
1-hour pad test (g) 26.5+2.9 25.4+3.8 29.1+3.8 0.551°
Q-tip test (degree) 32.9+0.9 342+1.0 29.8+1.4 0.090"
Qmax (ml/s) 28.5+0.6 28.3+0.6 28.9+1.2 0.646"
PVR (ml) 27.7+2.7 28.2%3.0 26.6+5.9 0.798"
MUCP (cmH,0) 53.0+1.4 52.8%1.6 53.7+2.6 0.765"
Maximal cystometric capacity (ml) 385.5£5.3 386.5t6.4 383.0£9.7 0.768"
IDC (%) 15 (6.6) 7 (4.3) 8 (12.3) 0.103°
VLPP (cmH,0) 87.7+1.7 88.8+1.9 84.9+3.4 0.283"
PdetQmax (cmH,0) 19.7+0.8 20.1+0.9 18.6+1.3 0.359"
Procedure (%) 0.485"
Retropubic 40 (17.5) 30 (18.4) 10 (15.4)
Trans-obturator 188 (82.5) 133 (81.6) 55 (84.6)

SUL stress urinary incontinence, MUI: mixed urinary incontinence, BMI: body mass index, QoL: quality of life, PVR: post-void residual,
MUCP: maximal urethral closure pressure, IDC: involuntary detrusor contraction, VLPP: Valsalva leak point pressure, *: Student’s t-test,
>, chi-square test, Data presented are Mean+SE or number (%)
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Table 2. Comparison of the clinical outcomes and subjective
satisfaction

Total SUI MUI
p-value
(n=228) (n=163)  (n=65)
Clinical outcome 0.015"
Success (%) 211 (92.5) 156 (95.7) 55 (84.6)
Cured (%) 184 (80.7) 139 (85.3) 45 (69.2)
Improved (%) 27 (11.8) 17 (104) 10 (15.4)
Failure (%) 17 (7.5) 7 4.3) 10 (15.4)
Overall subjective 0.011*
satisfaction
Very satisfied (%) 118 (51.8) 93 (56.8) 25 (38.5)
Satisfied (%) 82 (36.00 57 (352) 25 (38.5)
Unchanged (%) 11 4.8) 6 (3.7) 5 (7.6)
Dissatisfied (%) 17 (7.4) 7 4.3) 10 (15.4)

Follow-up (months) 18.9 (3-54) 18.8 (3-52) 19.2 (3-54)

SUTI: stress urinary incontinence, MUI: mixed urinary incontinence,
% chi-square test

Table 3. Comparison of the type of persistent incontinence

SUI MUI p-value

Persistent
incontinence (%)
Stress type (%)
Urgency type (%)

24/163 (14.7)  20/65 (30.8) 0.015°

8/65 (12.3) 0.652°
18/65 (27.7)  <0.001°

22/163 (13.5)
3/163 (1.8)

SUTI: stress urinary incontinence, MUI: mixed urinary incontinence,
* chi-square test, One patient showed both stress and urgency
incontinence in SUI group, and six patients in MUI group
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Table 4. Univariate & multivariate analysis for risk factors for failure of surgery in the SUI and MUI groups

OR (95% CI) p-value Adjusted OR (95% CI)  p-value

SUI group
VLPP (cmH,0O) 0.991 (0.960-0.999) 0.048 0.821 (0.573-1.177) 0.483
PdetQmax (cmH,0) 0.989 (0.974-0.998) 0.041 0.932 (0.654-1.998) 0.266
1-hour pad test (g) 3.786 (1.011-6.841) 0.037 3.540 (1.204-8.895) 0.045

MUI group
Menopause without hormone replacement 1.333 (1.008-2.147) 0.045 1.247 (0.976-1.523) 0.103
AUA symptom index-QoL 1.976 (1.107-2.715) 0.035 1.321 (0.963-1.943) 0.197
Maximal cystometric capacity (ml) 0.941 (0.712-0.979) 0.029 0.912 (0.645-0.984) 0.032
IDC 3.556 (2.071-6.018) 0.037 2.327 (1.014-3.309) 0.044

OR: odds ratio, CI: confidence interval, SUI: stress urinary incontinence, MUIL: mixed urinary incontinence, VLPP: Valsalva leak point

pressure, QoL: quality of life, IDC: involuntary detrusor contraction
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