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ABSTRACT

Objective: To review a cost-effective procedure called the midurethral polypropylene sling (MPS) in the treatment of urodynamic stress incontinence (USI). 

Study design: A self-fashioned sling (7.5 x 1 cm) was created from a polypropylene mesh with two lengthening polypropylene sutures at the ends. The sutures are carried through the rectus fascia by a special needle carrier. The sling is placed around the urethra and its sutures are tied on the fascia. The procedure was performed on 81 patients. Of these patients, 73 had USI. The remaining 8 patients with uterine prolapse, who did not have USI, underwent the MPS prophylactically. Of 81 patients, 35 underwent the MPS alone, 46 underwent the MPS and abdominal or vaginal procedures. 

Results: Three patients had bleeding over 300 ml necessitating vaginal tamponade. One had hematoma and the other underwent a laparotomy. Urinary retention over 3 days was observed in 6 of the patients who had the MPS alone, in 7 of the patients who had both MPS and abdominal procedures and in 13 of the patients who had MPS with vaginal procedures. The sling was cut in 3 patients, due to persistent urinary retention. Of 73 patients with USI, 70 were completely cured (95.9 %) at mean 22 months follow-up. 

Conclusion: The cure rates and complications of the MPS were comparable to those of the TVT procedure for the treatment of USI. The procedure costs about USD 9. We conclude that the MPS can be considered as an alternative to TVT procedure. 
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INTRODUCTION
Burch colposuspension and pubovaginal sling procedures are commonly used for urodynamic stress incontinence (USI) and have high success rates. Recently, tension-free vaginal tape (TVT) has gained worldwide popularity. The TVT has several advantages such as low morbidity, rare urinary retention, no need for general anesthesia and effectiveness also in type III urinary incontinence. However, the TVT requires the standard set. 

Pelvic reconstructive surgery and anti-incontinence procedures are commonly performed as part of our routine practice. We have also performed the TVT procedure and have been benefiting from its aforementioned advantages. However, the majority of our patients have no health insurance and, thus, cannot afford the TVT set. We therefore, attempted to develop a new cost-effective procedure with the advantages of TVT’s, which we called the midurethral polypropylene sling procedure (MPS). We defined the MPS procedure and reported the short-term results1. The purpose of this study is to report the mean 22-months results of the 81 patients with MPS and to compare MPS with TVT. 

MATERIALS AND METHODS

During a 40 month period, 81 executive patients underwent the MPS procedure: 35 with MPS alone, 16 with both MPS and abdominal procedures and 30 with MPS and vaginal procedures. All the MPS and concomitant procedures were performed by a single surgeon (F.D). All patients gave informed consent to participate in the study and the ethical committee of the hospital approved the study. The pre- and post-operative protocol included multichannel urodynamic studies, incontinence quality of life (I-QOL) instrument (17), a voiding diary, the 1-hour pad test and the cough stress test. Postoperative urodynamics and I-QOL were carried out at the fourth month. Cure was defined as a pad weight of 2 g or less. Intrinsic sphincter deficiency (ISD) was defined as a Valsalva leak point pressure (VLPP) of less than 60 cm H2O. Bladder neck hypermobility were determined by perineal ultrasonography except for patients with marked uterine prolapse. All terminology conformed to the recommendations of International Continence Society except where otherwise specified.
Surgical technique 

The patients were placed in the dorsal lithotomy position. When the MPS technique was carried out under local anesthesia, the patients were sedated with 1 mg of benzodiazepine and 0.05 mg of Fentanyl citrate, followed by 100 ml of 1% lidocaine plus 0.5 mg of adrenalin injected at the areas of the proposed incision over the abdomen down to the rectus fascia, the retropubic space, and over the vaginal wall and paraurethral tissue.

A self-fashioned sling was created by cutting a 15 x 15 cm piece of polypropylene mesh (Prolene, Ethicon, Somerville, USA) into 30, 7.5 x 1 cm tapes. The ends of the sling were tapered a little with scissors, and were sutured and tied with two bites of No.1 polypropylene suture. A specially designed 3 mm-needle carrier instrument with an eye near the tip was used to introduce the sling vaginally. The needle carrier was designed so that it could not twist and emerge other than where it was directed. The almost 90-degree curve and horizontal handle meant that the surgeon knew at all times the position of the tip. At the corner of the right angle the dimension increases from 3 mm to 7 mm so that the sling can fit through the paraurethral area (Figure 1, bakınız MPS tanım).  The sutures of the sling were threaded through the eye of the needle. A multifunctional catheter was created.  One tip of the catheter was used for drainage of bladder and reposition of the bladder and the urethra to avoid injury (especially in recurrent cases). The other tip was used as a No. 8 Hegar dilator for controlling the passage of urethral lumen. 

A 3 cm to 5 cm transverse incision, depending on the patients’ body mass index, was made in the abdominal skin just above the superior rim of the pubic bone. A 3 cm incision was sufficient in non-obese patients, but in obese cases a 5 cm incision was more suitable.  The incision was carried down through subcutaneous tissue until the rectus fascia was seen. A sagittal incision 1.5 cm long was made in the suburethral vaginal wall, beginning 1 cm from the external urethral meatus. Minimal bilateral paraurethral dissection up to the edge of the pubic bone was carried out. The needle instrument with the sutures of the sling was introduced into the retropubic space, and brought up to the corner of abdominal incision, keeping the tip of the needle in close contact with the back of the pubic bone. While passing the needle through the rectus fascia, the corner of the incision was pulled approximately 1 to 2 cm to lateral side to obtain a 5 cm distance between the two needle punctures. As soon as the needle passed over the fascia, the sutures were pulled out (Figure 2 bakınız MPS tanım). In recurrent cases, the multi-functional catheter may be used for reposition of the bladder and the urethra to avoid injury. The procedure was repeated on the other side. The sling is thus placed in a U shape around the midportion of the urethra.  

After carrying out cystoscopy with 300 ml saline solution in the bladder and using a 70-degree lens, to ensure that bladder was intact and confirm proper placement of the sling, the sling sutures were tied to each other over the rectus fascia at tension such that only a few drops leaked when the patient was asked to cough repeatedly and vigorously (Figure 3, bakınız MPS tanım). When the patient received general anesthesia, the sling tension was adjusted controlling the passage of urethral lumen by Hegar tip a multifunctional catheter.  The abdominal skin was closed with subcuticular sutures and the vaginal incision closed with a continuous suture. 

The MPS procedure was carried out before subsequent anterior colporraphy to prevent over correction of the urethra due to anterior colporraphy, and after closing the rectus fascia through the same incision in cases receiving abdominal procedures. Local anesthesia was used in patients who had positive cough stress test in lithotomy position, except for those patients who underwent abdominal hysterectomy,who had uterine prolapse and a  negative cough stress test when the cervix was reducted, or a cough stress test that was negative in lithotomy position but positive in standing position.  

RESULTS

Sixty one women underwent the MPS procedure. The Patients’ characteristics are shown in Table 1.  Of 81 patients, 73 suffered from USI. Eight patients with marked uterine prolapse who underwent the prophylactic MPS and concomitant suspension operation, had a negative cough stress test when the cervix was reducted in its normal position. The pad test was not performed in these 8 patients. Pre- and post-operative urodynamic variables of 64 patients are shown in Table 2 except for 8 patients having marked uterine prolapse, 4 patients who could not achieves uroflowmetry preoperatively and 5 patients rejecting to undergo urodynamics postoperatively because of not having any symptom of urinary incontinence.  The operative procedures are shown in Table 3. 

The Mean actual operative time (excluding time for anesthesia) was 24.5 minutes (range, 17-45). There were no bladder or urethral injuries. Three patients had bleeding over 300 ml.  One of them had retropubic hematoma, and another required laparotomy for ligating the vessels of the retropubic area and required blood transfusion. Third one’s bleeding was stopped by vaginal tamponade. Two patients had wound infection. Three of the patients had persistent urinary retention requiring catheterization for 30 days. In these cases the sling was cut through the suprapubic incision, but USI recurred in one of them. Three patients, who had concomitant sacrospinous fixation and complained of voiding difficulty, had normal residual urine and did not have obstruction in pressure-flow studies. Preoperatively, 38 patients had suffered urge symptoms; 23 of these (60.5%) were relieved of their urge symptoms postoperatively. Five patients (11.6%) out of 43 patients reported de novo urge symptoms and 1 had idiopathic detrusor overactivity (IDO). Preoperatively, eight of 38 patients with urge symptoms had IDO, which persisted in 4 patients postoperatively. One worsened.  All of them required medical therapy. The postoperative urinary system findings are shown in Table 4.

A variety of anesthetic methods were used: 16 patients who underwent concomitant abdominal procedures received general anesthesia; 35 patients who underwent the MPS alone received local anesthesia and of the remaining 30 patients who underwent concomitant vaginal procedures, 23 received regional anesthesia, and 5 received local and then general anesthesia. 

The Foley catheter was removed on the first postoperative day in the first 10 patients and on the same day in the 25 patients who underwent the MPS alone. The catheter was removed on the first postoperative day in 16 patients who underwent the MPS and concomitant abdominal operations and on the third postoperative day in 30 patients who underwent the MPS and concomitant vaginal operations. The patients were discharged once they had residual urine less than 100 ml.
Postoperatively, all patients had negative pad test except for 3 patients. One of two patients had undergone failed anterior repair and underwent the MPS alone. Of the others who underwent concomitant vaginal procedures, one required sling releasing. The cure rate was 95.9% (70/ 73) at mean 22 months follow-up (range, 4-44 months). The total scores of the I-QOL in only the MPS cases changed from 62± 10  to 7.3±5 (mean± standard deviation)   (p< 0.001)
DISCUSSION

According to the integral theory, the female urethra is closed off in its midportion, rather than at the bladder neck. Lack of support of the midurethra from the pubourethral ligaments and from the suburethral anterior vaginal wall, and impairment of the function and insertion of the pubococcygeal muscles predispose the subject to stress incontinence. The TVT procedure described by Ulmsten et al.2 is based on the integral theory and aims at reinforcing the abovementioned structures using a polypropylene tape.

The technique we have developed is a combination of the TVT procedure described by Ulmsten et al.2 (using polypropylene tape placed at the mid-urethra) and of the pubovaginal sling procedures described by McGuire and Wan3 (using free-rectus fascia) and by Ghoneim and Shaaban4 (using polypropylene mesh placed suburethrally at bladder neck level). We used polypropylene tape as a sling and placed it at the midportion of the urethra, similar to the TVT procedure. Differently from TVT, we lengthened the sling with polypropylene sutures from its ends and tied them over the rectus fascia as in the pubovaginal sling procedures.

We used 7.5x1 cm polypropylene tape and one No.1 polypropylene suture instead of the standard set. The cost of our procedure was approximately USD 9, which included the polypropylene tape and the suture. In comparison to the TVT, the disadvantage of the MPS is that it requires an incision of 3 to 5 cm (depending on patients’ body mass index) in the suprapubic area. An incision of only 3 cm is sufficient in normal and overweight patients. In addition to its cost-effectiveness, in our procedure, carrying the sutures instead of the tape through the rectus fascia is easier and less traumatic than the TVT procedure because of the smaller dimension of needle carrier (3 mm compared to 6 mm in the TVT procedures). Another advantage is that the MPS can be performed on patients who have undergone abdominal hysterectomy through the same incision. In addition to these, the multifunctional catheter consists of three functions which are drainage, manipulation the urethra and controlling the passage of urethra and it saves time and makes the procedure easier. 

Intraoperative bleeding is rare in the TVT procedure, but was reported in 1.5%-15% of the cases5, 6. Similarly, we encountered bleeding over 300 ml in 3 cases (3.7%). One required laparotomy and a rupture of the venous plexus of the retropubic space was found as reported7. Retropubic hematoma was reported in 1.5-7% of the TVT procedure7, 8. We found occult retropubic hematoma in 1 case (1.2%). We check the retropubic area of all patients by ultrasound before discharging them from hospital and recommend this to determine occult hematomas .
The bladder perforation rate in the TVT procedure was 2.7% of 2795 patients in the Austria registry9, 3.8% of 1455 patients in Finland10 and 6.9 % of 160.000 cases reported by the manufacturer11. There was no bladder injury in our study. This may be associated with the dimension of the needle carrier (3 mm) which did not require force.

The findings of significant changes in uroflowmetry variables is compatible with data reported in other studies of the TVT (18, 19).  Atherton and Stanton (18) and Sander et al (19) found a significant decrease in Q max similar to the present findings. Other authors have not been able to detect changes in uroflowmetry variables after TVT (5, 20)
 A variable incidence of urinary retention (2.3%- 22.4%) has been reported after isolated TVT procedure10, 12.  Partoll13 reported 43% catheterization over 3 days in TVT and concomitant procedures. In the present study, urinary retention requiring catheterization for over 3 days was found in 13 of the MPS with vaginal procedures and in 6 of the MPS alone (43.3% vs. 17.1%). Similarly, Debodinance et al.7 found urinary retention was more common after combined procedures than after TVT alone (13% vs. 3%). They emphasized that concomitant surgery increased urinary retention, especially posterior colporraphy consisted of levator ani plication; this may have resulted in postoperative levator spasm, causing voiding dysfunction. We also observed urinary retention more commonly in concomitant vaginal surgery consisting of posterior repair. Additionally, we think that the sacrospinous ligament fixation procedure pulls the vagina and bladder down and causes voiding dysfunction.  In one case, we fixed the sling before anterior repair and after the procedure we checked the relaxed uretral passage with the tip of a No. 8 Hegar dilator of a multifunctional catheter and we observed urethral kinking and tight urethral lumen with the dilator after carrying out the sacrospinous fixation. The patient had persistent urinary retention for 30 days. We cut the sling and USI recurred.  The sling may be fixed following sacrospinous ligament fixation to prevent urinary retention. 

Urge symptoms were relieved in 60-85% of the cases and reappeared in 1-35% of TVT procedures postoperatively6, 7. In our cases, 23 of 38 patients (60.5%) with urge symptoms were cured and 5 patients (11.6%) had de novo urge symptoms.  Eight patients had undergone previous anti-incontinence surgery and the 7 patients with ISD were continent postoperatively. Azam et al.14, and Kuuva and Nilsson10 reported as successful the results of TVT on recurrent incontinence as primary cases.  Rardin et al.15 performed TVT and found not significant difference of cure rate between Type II and ISD patients. 

The cure rate and improved rate of TVT at approximately 20 months are reported as 90% by Wang16 and as 96% by Meschia et al.5.  Bousted11 reviewed 16 published studies including 1339 cases of TVT up to the year 2000 and reported an 88% objective cure rate and a 9% improved rate at mean 21 months follow-up. In the present study, the objective cure rate is 95.9 % in agreement with these studies at a similar follow-up time. 

The per- and post-operative complications rates and the cure rate of the MPS mean 22 months follow-up are comparable to TVT for the USI treatment. In addition to these, the advantages of the MPS are cost-effectiveness, the finer dimension of the needle carrier and the fact that it can be added to abdominal operations through the same incision. The only disadvantage of the MPS is a 3 cm suprapubic incision. 

We conclude that the MPS procedure can be considered as an alternative to the TVT procedure, particularly in patients who live in underdeveloped or developing countries with restricted health budgets, who lack health insurance or who cannot afford the standard TVT set. 
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Figure 1. The carrier needle, sling, and its lengthening sutures, and multifunctional catheter.
[image: image1.jpg]



Table I. Patients’ characteristics (n=81)
Age (range)








54.2 (30-76)

Parity (range)








4.4 (1-10)

Mean body mass index, kg/m2, (range)




29.7 (18.7-45.4)

Postmenopausal patients






38
History of anti-incontinence surgery 




9

Intrinsic sphincter deficiency 





7

Fixed bladder neck 







3

Urge symptoms







38

Table II. Preoperative and postoperative urodynamics (n=64) and 1-hour pad test variables (n=73)






Preoperative

Postoperative

P
First desire (ml)



134.3 ±28.2

128.8±36.6

N.S
Maximal bladder capacity (ml)

458.8±
99

454.2±76

N.S
Free Qmax (ml/s)



29.7±7.2

26.7±6.1         
         <0.001
ISD (VLPP< 60 cm H2O) (No.)

7


0


--
Detrusor overactivity (No.)


8


4


--
De novo detrusor overactivity (No.)

--


1


--
Post-void residual volume (ml) 

22.5±16.2

28.2±14.5
          <0.05

Pad test (g) (n=73)



25.6±21.5 

0.1±0.4
          <0.001
 Pad test > 2g (No.)



73



3

-Values are given as mean ±SD 
N.S: Not significant
Table III.  Procedures (n=81) 

Procedures








No.

MPS alone








35

MPS and abdominal operations





16
TAH 








10

TAH /AS







2

TAH/Culdoplasty/SCoP/AC/PC/AS




3

Culdoplasty/SCxP/AC/PC/AS




1

MPS and vaginal operations





30
VH








4

VH/AC/PC







5

VH/AC/PC/SSF






17

VH/AC/PC/SSF/AS






4


MPS: Midurethral polypropylene sling, TAH: Total abdominal hysterectomy, 

SCoP: Sacrocolpopexy, AC: anterior colporraphy,PC: posterior colporraphy, AS: anal sphincteroplasty, SCxP: Sacrocervicopexy, VH: vaginal hysterectomy, SSF: Sacrospinous ligament fixation.

Table IV. Urinary system findings in postoperative course





MPS (n=35)
  MPS+Abd.Op. (n=16)      MPS+Vag.Op. (n=30)

Urinary retention >3 days

6


7


13

Urinary retention >7 days

2


1


5

Catheterization time, day

2.1 (0-30)

3.0 (1-10)

5.2 (3-30)

Sling releasing


1


--


2

Urinary infection


1


--


3

Recurrence of USI


1


--


2

Persistence of urge symptoms
3


4


8

De novo urge symptoms

2


--


3


Persistence of detrusor overactivity
2


1


1

De novo detrusor overactivity
--


--


1

