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Voiding Dysfunction

Long-term Clinical Outcomes of the Tension-free Vaginal Tape 
Procedure for the Treatment of Stress Urinary Incontinence in 
Elderly Women over 65
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Yong Soo Lho, Hyeong Gon Kim
Department of Urology, Konkuk University School of Medicine, Seoul, 1Department of Nursing, Suwon Women’s College, Suwon, Korea

Purpose: The aim of this study was to assess the long-term clinical outcomes of the ten-
sion-free vaginal tape (TVT) procedure for stress urinary incontinence (SUI) in elderly 
women and to identify the factors influencing failure in these cases.
Materials and Methods: Women with SUI who underwent a TVT procedure were 
studied. “Cure” was defined as no urine leakage at all in any circumstances and 
“improvement” was defined as some urine leakage but a score of over 4 points out of 
5 in a satisfaction inquiry. Patients were divided into two groups (middle-aged, ＜65 
years and elderly, ≥65 years) for comparison of clinical outcomes. In the elderly group, 
patients were subdivided into two groups (cure and no cure groups) and were compared 
to identify the factors influencing failure.
Results: A total of 136 women (middle-aged group, 106; elderly group, 30) were enrolled 
in the study. The mean ages of the patients in the 2 groups were 53.5±5.9 and 72.0±5.0
years and the mean follow-up times were 50.5±9.4 and 48.8±9.1 months, respectively. 
The cure and improvement rates in the middle-aged and elderly groups were 80.2% 
vs. 66.7% and 4.7% vs. 3.3%, respectively (p＞0.05). The satisfaction scores in the mid-
dle-aged and elderly groups were 3.8±1.1 vs. 3.3±1.5 points (p＞0.05). In the elderly 
group, the body mass index of the cure and no cure groups were 24.6±3.3 kg/m2 and 
26.6±1.0 kg/m2, and body mass index was the only factor that differed significantly be-
tween the two subgroups (p=0.028).
Conclusions: Our long-term results suggest that TVT is an effective treatment even 
in elderly women. However, elderly women who are obese should be counseled carefully 
about the success rate.
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INTRODUCTION

Urinary incontinence is not a life-threatening disorder; 
however, it can significantly affect a woman’s health. 
Today, elderly women are a rapidly growing segment of the 
population in the industrialized world, and the prevalence 
of urinary incontinence increases as patients age. Aging 
women today are healthier than the previous generation 
owing to an improved general health care system, and they 

also seek surgical treatment for incontinence.
In the most recent publication, Lee et al. [1] reported a 

6-year follow-up cure rate after the tension-free vaginal 
tape (TVT) procedure of 83.0% with a satisfaction rate of 
80.1%. However, the effect of age on the outcomes of the 
TVT procedure is relatively undefined. Various studies 
have reported cure rates between 67% and 85.3% with 24 
months of follow-up [2-4]. 

The aim of this study was to examine whether the TVT 
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procedure is a successful and safe procedure for the 
long-term treatment of stress urinary incontinence (SUI) 
in elderly women aged 65 years or over and to identify the 
factors influencing failure in these cases.

MATERIALS AND METHODS

The study sample included 241 consecutive women who un-
derwent a TVT procedure performed by a single urologist 
surgeon between August 2005 and July 2008. At the time 
of follow-up, 136 patients had been contacted through rou-
tine postoperative visits or by telephone for an extensive 
interview.

Patients were divided into two groups: the middle-aged 
group (＜65 years) and the elderly group (65 years old or 
older). Demographics, urodynamic study, and surgical var-
iables were reviewed in a retrospective manner and were 
compared between the two groups.

Patients were asked about SUI symptoms by use of 
Sandvik’s incontinence severity index [5] and their sat-
isfaction with the TVT procedure by a single urology inves-
tigator at the final contacts. Women responded with a sat-
isfaction score based on a 5-point Likert-type scale as 1 
(completely dissatisfied), 2 (mostly dissatisfied), 3 (neut-
ral), 4 (mostly satisfied), or 5 (completely satisfied). Cure 
rate, improvement rate, failure rate, satisfaction score, 
and incontinence severity after TVT failure on the basis of 
the questionnaires were compared between the mid-
dle-aged and the elderly group. “Cure” was defined as pa-
tients answering as having no urine leakage at all in any 
circumstances, and “improvement” was defined as pa-
tients answering as having some urine leakage but over 4 
points out of 5 in the satisfaction inquiry. “Failure” was de-
fined as patients answering as having some urine leakage 
and at most 3 points out of 5 in the satisfaction inquiry.

Elderly patients were also subdivided into the cure group 
and the no cure group. Demographics, urodynamic studies, 
and surgical variables were compared between the two 
subgroups to identify the factors influencing TVT proce-
dure failure.

Student’s t-tests and chi-square tests were applied. 
Reported p-values were two-sided and a p-value of 0.05 was 
considered statistically significant for all comparisons. 
Statistical analysis was performed with SPSS ver. 17.0 
(SPSS Inc., Chicago, IL, USA).

RESULTS

The patients were divided into two groups according to age: 
the middle-aged group (n=106) and the elderly group 
(n=30). All TVT procedures were performed as previously 
described by Ulmsten et al. [6], except that surgeries were 
carried out with the patient under general or spinal 
anesthesia.

The patients’ mean age was 53.5±5.9 years (range, 35 to 
64 years) for the middle-aged group and 72.0±5.0 years 
(range, 65 to 82 years) for the elderly group. The mean fol-

low-up time was 50.5±9.4 months (range, 36 to 70 months) 
and 48.8±9.1 months (range, 36 to 69 months), respec-
tively. Twenty-nine women (27.4%) in the middle-aged 
group and 18 women (60%) in the elderly group had con-
comitant medical diseases, such as diabetes, hypertension, 
and cerebrovascular disease; this was significantly differ-
ent between the two groups (p=0.002). Five women (4.72%) 
in the middle-aged group and seven (23.3%) in the elderly 
group underwent concomitant cystocele repair; this was al-
so significantly different between the two groups (p=0.001). 
Parity, body mass index (BMI), and previous operation his-
tory showed no statistically significant differences be-
tween the two groups (p＞0.05).

Concerning urodynamic parameters, the maximum ure-
thral closure pressure (MUCP) in the middle-aged group 
was 78.1±44.7; that in the elderly group was 50.7±26.3 
cmH2O (p=0.002). Other parameters, such as detrusor 
overactivity, maximum flow rate, post-voided residual 
urine (PVR), Valsalva leak point pressure (VLPP), and the 
urethral hypermobility rate, were not significantly differ-
ent between the two groups (Table 1).

Concerning long-term clinical outcomes based on the pa-
tients’ subjective symptoms, the cure rate, improvement 
rate, and failure rate were 80.2% vs. 66.7%, 4.7% vs. 3.3%, 
and 15.1% vs. 30%, respectively. Satisfaction scores in the 
middle-aged and elderly groups were 3.8±1.1 and 3.3±1.5 
points, respectively. These parameters showed no statisti-
cally significant differences (p＞0.05) (Table 2). In the mid-
dle-aged group, de novo urgency was 31.3%, and 60.3% of 
the patients were cured of their overactive bladder symp-
toms after the TVT procedure. In the elderly group, de novo 
urgency was 28.5%, and 42.9% of the patients were cured 
of their overactive bladder symptoms after the TVT proce-
dure.

For surgical outcomes, in the elderly group, one patient 
had vaginal erosion, one had urinary tract infection, and 
one had urinary retention. In the middle-aged group, there 
were no postoperative complications during the follow-up.

In the elderly group, according to the multivariate analy-
sis, age, concomitant medical disease, concomitant over-
active bladder symptoms, MUCP, VLPP, and urethral hy-
permobility were not significantly different between the 
cure and no cure subgroups (p＞0.05). The only significant 
parameter was BMI. The BMI of the cure and no cure sub-
groups was 24.6±3.3 kg/m2 and 26.6±1.0 kg/m2, which was 
significantly different (p=0.028) (Table 3).

DISCUSSION

Urinary incontinence is not a life-threatening disorder; 
however, it can significantly affect a woman’s psycho-
logical, emotional, sexual, and social functioning. The 
prevalence of urinary incontinence has been reported to be 
between 10% and 40% in women older than 70 years and 
it increases as women age [7]. The increased prevalence of 
incontinence in late life reflects the compounding effects of 
functional deterioration and coincidental disability.
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TABLE 1. Baseline characteristics of the middle-aged and elderly groups

　Variable ＜65 ≥65 p-value

No. of patients
Age (yr)
BMI (kg/m2)
Follow-up period (mo)
Previous anti-incontinence surgery
Previous pelvic surgery
Concomitant medical disease
Concomitant cystocele repair
Urgency
Urge incontinence
Preoperative urodynamic parameters
    Detrusor overactivity
    Qmax (ml/s)
    PVR (ml)
    MUCP (cmH2O)
    VLPP (cmH2O)
    Urethral hypermobility

106
53.5±5.9
24.6±3.3
50.5±9.4
2 (1.9)
7 (6.6)

29 (27.4)
5 (4.7)

55 (51.9)
36 (34)

4 (3.8)
21.9±8.4

  21.5±26.0
  78.1±44.7
  69.2±18.7
57 (53.8)

30
72.0±5.0
25.2±3.0
48.8±9.1

3 (10)
 1 (3.3)

18 (60)
   7 (23.3)
 14 (46.7)
 14 (46.7)

 2 (6.6)
20.4±8.2

  25.0±33.8
  50.7±26.3
  65.1±22.2
 13 (43.3)

＜0.001
0.456
0.367
0.166
0.505
0.002
0.001
0.617
0.680

0.499
0.390
0.587
0.002
0.316
0.316

Values are presented as mean±SD or number (%). 
BMI, body mass index; Qmax, maximum flow rate; PVR, post-voided residual urine; MUCP, maximum urethral closure pressure; VLPP, 
Valsalva leak point pressure.

TABLE 2. Long-term clinical outcomes of the middle-aged and 
elderly groups

Outcome ＜65 ≥65 p-value

Subjective cure rate
    Cure
    Improvement
    Failure
Satisfaction (points)
    Very satisfied
    Satisfied
    No change
    Dissatisfied
    Very dissatisfied

85 (80.2)
5 (4.7)

16 (15.1)
3.8±1.1

32 (30.2)
41 (38.7)
19 (17.9)

7 (6.6)
7 (6.6)

 20 (66.7)
 1 (3.3)
9 (30)

3.3±1.5
   8 (26.7)
   8 (26.7)

6 (20)
 1 (3.3)

   7 (23.3)

0.166
0.747
0.113
0.109

Values are presented as mean±SD or number (%) or mean±SD.

TABLE 3. Multivariate analysis of variables as determinants for 
TVT failure in elderly women

　Variable Cure No cure p-value

No. of patients
Age (yr)
BMI (kg/m2)
Concomitant medical 

disease
Concomitant cystocele 

repair
Urgency
Urge incontinence
Preoperative urody-

namic parameters
Qmax (ml/sec)
PVR (ml)
MUCP (cmH2O)
VLPP (cmH2O)

Urethral hypermobility
Postoperative Hb 

change (g/dl)

20
71.5±4.9
24.6±3.3
14 (70)

  5 (25)

  7 (35)
  6 (30)

21.3±9.3
  17.9±29.4
  45.7±22.2
  67.6±21.6

10 (50)
  1.1±0.8

10
  61.3±12.5

24.6±2.2
4 (40)

2 (20)

7 (70)
6 (60)

18.7±5.3
  36.3±38.9
  60.9±32.0
  60.2±23.7

3 (30)
  1.1±0.6

0.377
0.028
0.122

0.770

0.074
0.122

0.426
0.211
0.137
0.402
0.314
0.917

Values are presented as mean±SD or number (%). 
TVT, tension-free vaginal tape; BMI, body mass index; Qmax, 
maximum flow rate; PVR, post-voided residual urine; MUCP, 
maximum urethral closure pressure; VLPP, Valsalva leak point 
pressure; Hb, hemoglobin.

From a urological point of view, intrinsic sphincter defi-
ciency increases in prevalence with advancing age as the 
result of a combination of factors, such as decreased estro-
genization, age-related atrophy of the urethral tissue, and 
increased likelihood of a previous incontinence procedure. 
Furthermore, older women may have had a lesser degree 
of urethral mobility or greater degrees of urethral rigidity, 
thus reducing tape effectiveness as well as detrusor in-
stability and symptoms of urgency [8].

As patients age, morbidity and mortality from surgery 
increase. Regarding the surgical risks, some studies have 
suggested that preexisting comorbidities, and not age, are 
the predominant determinants of perioperative morbidity 
and mortality following urogynecologic surgeries [9,10]. 
By contrast, some other studies have shown that elderly 
women over the age of 60 years have an increased risk of 

mortality and morbidity compared with women younger 
than 60 following urogynecologic procedures regardless of 
comorbidities [11]. Furthermore, as patients age, new ill-
nesses and new pharmacological treatments can neg-
atively influence the outcome of the TVT operation. A possi-
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ble negative impact of later pelvic surgery would also be 
considered as a negative factor [12].

Regarding these possibilities, the literature indicates 
that elderly women are excluded from most clinical trials 
for incontinence surgeries [13]. This might be because of 
the perception that such interventions are less effective 
and have more complications in the elderly population, and 
in the end, surgical procedures in elderly groups are per-
formed less frequently.

Today, elderly women are healthier than ever before and 
recent literature suggests that currently performed proce-
dures for SUI in elderly women are relatively safe and effec-
tive, although the exact surgical results and complications 
vary in different study populations. Sevestre et al. [3] re-
ported that in the elderly group who were aged over 70 
years old, the cure rate was 67% after 24 months of fol-
low-up. Allahdin et al. [4] reported that in the elderly group 
who were aged over 70 years, the subjective cure rate was 
85.3% and there were no significant differences in efficacy 
outcomes between the elderly and younger patients after 
1 year of follow-up. In our study, we evaluated the clinical 
outcomes following the TVT procedure in patients 65 years 
old or older with a mean follow-up duration of 48 months. 
The success rates for TVT in the elderly and middle-aged 
groups in our study showed results similar to those of re-
cent studies [14-16].The success rate of the elderly group 
was slightly lower than that of the middle-aged group in 
our study, and the complication rates were slightly higher 
in the elderly groups than in the middle-aged group with-
out statistical significance. Significant comorbidities and 
concomitant surgeries occurred more often in the elderly 
group and may have been a cause of these results.

Various studies have reported that the factors predicting 
failure of the TVT procedure in the elderly are high BMI, 
low VLPP, rigid urethra, and a high grade of incontinence 
[17,18]. We evaluated the outcome of the TVT procedure 
and examined the factors influencing the outcome in eld-
erly patients. In the multivariate analysis, our results 
showed that BMI was the only significant factor associated 
with the failure of the TVT procedure in elderly patients. 
Obese women have chronically increased stress of the pel-
vic floor, which is generally regarded as being causally re-
lated to the increased prevalence of urinary incontinence 
[19]. In addition, obesity is related to detrusor instability 
and many medical and neurogenic diseases [20]. This 
might be the major cause of failure of the TVT procedure 
in elderly women.

The limitations of our study include not having geri-
atric-specific measures of functional status such as activ-
ities of daily living in order to characterize the potential 
change in functional status with surgery. Other major limi-
tations of the study include the relatively small number of 
elderly patients and the lack of objective outcome mea-
sures. A small cohort number can bias the study results, 
and a larger cohort number is needed to clarify our results. 
Our outcomes based on subjective symptoms from ques-
tionnaires at the interview used less stringent criteria 

when compared with other studies that used pad tests and 
filling cystometry. In addition, the prevalence of overactive 
bladder symptoms and symptom severity may increase as 
patients age. This can influence the outcomes of TVT 
surgery. However, in this study, we did not use any specific 
questionnaire to distinguish the severity of overactive 
bladder in our study groups.

Despite these limitations, we performed no patient se-
lection and no special modifications of the surgical tech-
nique. Furthermore, our results encouraged us to perform 
the TVT procedure even in elderly women. As the number 
of older women seeking care for this debilitating condition 
continues to increase, we will continue to adequately coun-
sel them with respect to the risks and benefits of surgery.

CONCLUSIONS

Our findings with long term follow-up suggest that women 
who are older than 65 years are candidates for surgical ben-
efits after a TVT procedure. However, clinicians should 
consider the possibility of a failed TVT procedure in elderly 
women who are obese.
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