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SUMMARY 
 

BACKGROUND 

Approximately 35% of women worldwide have stress incontinence, which is defined as 

involuntary leakage of urine on effort, exertion, or on sneezing and coughing.  There are 

various surgical techniques for stress incontinence; however, minimally invasive 

operations are increasingly being chosen by surgeons and their patients.  Of these 

procedures, tension-free vaginal tape (TVT) has a cure rate of approximately 90% and is 

now perceived as the standard technique for stress incontinence.  Reported 

complications of TVT include arterial laceration, bladder perforation, bowel perforation, 

de novo urgency, dyspareunia, excessive blood loss, haematoma, nerve injuries, urethral 

erosion, urge incontinence, urinary tract infection, vascular injury, vaginal mesh 

erosion, voiding dysfunction and death.  Suprapubic urethral support sling (SPARC) is a 

very similar minimally invasive operation and early indications suggested that the 

success rate for treating stress incontinence was expected to be identical or better than 

those obtained with the earlier TVT approach, with possibly fewer adverse peri-

operative events.  Our trial sought to establish equivalence between TVT and SPARC in 

relation to short-term complications and efficacy. 

 

OBJECTIVES 

The primary outcome was bladder perforation.  Secondary outcomes were blood loss, 

voiding difficulty, urgency, and cure of stress incontinence symptoms. 

 

METHOD 

A randomised controlled one-sided equivalence trial (RCT) was conducted in Perth, 

Western Australia during 2003 and 2004 by researchers in the School of Population 

Health, University of Western Australia (UWA) and King Edward Memorial Hospital 

(KEMH).  Patients were recruited from the public Urology/Urogynaecology Clinic at 

the primary women’s hospital and the consultant surgeons’ private practices.  Women 

were eligible for the study if they had a clinical diagnosis of stress incontinence and a 

recommendation for minimally invasive sling (MIS) surgery to treat their symptoms 

alone or in combination with other pelvic operations, whether or not they had undergone 

any previous incontinence and/or other pelvic surgery.  Women were excluded from the 

trial if they were less than 18 years of age, pregnant, or had a major voiding 

dysfunction.  Eligible patients were randomised to TVT or SPARC and the surgeons 
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accessed the allocation by telephone.  Sample size calculations, based upon an estimated 

bladder perforation rate of 2%, showed that 290 patients would detect a clinically 

significant difference of 5%.  Stratification was by previous incontinence surgery and 

the experience of the surgeon.  Routine clinical data including urinary flows and 

residual volume were collected before and after surgery. 

 

RESULTS 

A total of 313 patients were randomised (TVT 154, SPARC 159):  Twelve patients 

(TVT 7, SPARC 5) were lost to follow up pre-operatively and 1 patient (SPARC) after 

surgery.  The difference in the percentages of bladder perforations for TVT and SPARC 

fell within the a priori clinically defined 5% acceptable limits.  There was no 

statistically significant difference between TVT and SPARC in bladder perforations 

(TVT 1/147, 0.7%, 95% confidence limit (CL): 0.0, 5.5; SPARC 3/154, 1.9%, 95% CL: 

0.6, 8.6; difference in rates: 0.013, 95% CL: -0.01, 0.04; odds ratio (OR): 2.89, 95% 

CL: 0.30, 28.21; p=0.62).   

 

There was also no statistically significant difference between TVT and SPARC for 

blood loss >100ml (TVT 21.8%, SPARC 18.2%; OR: 0.80, 95% CL: 0.45, 1.41; 

p=0.47), de novo urgency (TVT 40.5%, SPARC 42.4%; OR: 1.08, 95% CL: 0.42, 2.80; 

p=0.99), short-term objective cure (TVT 97.3%, SPARC 97.4%; OR: 1.05, 95% CL: 

0.21, 5.33; p=0.99) or vaginal mesh erosion (TVT 4.8%, SPARC 10.5%; OR: 2.35, 95% 

CL: 0.94, 5.90; p=0.08).  However, acute urinary retention requiring a return to theatre 

to loosen the tape (TVT 0%, SPARC 6.5%; OR: ∞, 95% CL: 2.2, ∞; p=0.002) and 

subjective short-term cure (TVT 87.1%, SPARC 76.5%; OR: 2.07, 95% CL: 1.13, 3.81; 

p=0.03) were statistically significantly different. 

 

CONCLUSIONS 

The results are consistent with clinical equivalence between TVT and SPARC in 

relation to the incidence of bladder perforation.  No statistically significant difference 

was found between TVT and SPARC in blood loss, urgency or short-term objective 

cure of stress incontinence at the six week post-discharge visit to the surgeon.  

However, the tapes were more difficult to adjust correctly in SPARC procedures and a 

statistically significant number of patients required a return to theatre for loosening of 

the tape (TVT 0/147, 0% and SPARC 10/154, 6.5%, p=0.002).  Compared with 

SPARC, TVT was statistically significantly higher for subjective short-term cure.  In 
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relation to vaginal mesh erosion, TVT was lower than SPARC, though not statistically 

significantly.  Overall, voiding difficulty (loosening of the tape), urgency and vaginal 

mesh erosion were the most important clinical problems.   

 

This randomised controlled trial demonstrates the importance of testing new devices 

which appear to be similar, but which may have clinically relevant differences.  A 

follow up study to assess the long-term efficacy of tension-free vaginal tape and 

suprapubic urethral support sling and associated complications is planned.   
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1 INTRODUCTION 

1.1 CONTEXT OF THE STUDY 

This thesis describes a randomised controlled trial (RCT) that compared the 

complications and outcomes of two similar minimally invasive surgical procedures for 

treating stress or mixed urinary incontinence in adult women.  Stress incontinence (SI) 

is defined as “the complaint of involuntary leakage of urine on effort or exertion, or on 

sneezing or coughing,”4 p.38 while mixed incontinence (MI) is “the complaint of 

involuntary leakage associated with urgency and also with exertion, effort, sneezing or 

coughing.”4 p.38

  

Urinary incontinence is a common, distressing and under treated5 physical and social 

problem that can occur in women of all ages and it is often under reported, partly 

because of the embarrassment of the patient.6  An Australian publication in 1998 found 

that approximately 60% of people with incontinence symptoms did not seek treatment.7  

Urinary incontinence can be severely debilitating for the individual and may result in 

high economic costs8 including medical treatment (professional, surgical and 

medication expenses), employment disruption (sick leave and associated travel costs) 

and personal hygiene expenses (pads, clothing and household laundry).9  In Australia in 

1998, an estimated 1,835,628 community-dwelling women over the age of 18 years had 

urinary incontinence.9  The total cost of this incontinence was estimated at $710.44 

million.9   

 

There are many surgical and non-surgical treatment options available for stress urinary 

incontinence.  One of these is the minimally invasive sling (MIS) operation, tension-free 

vaginal tape (TVT), that surgeons have been using worldwide in more than 1,000,000 

operations since 199610 with excellent results in up to 90% of  their patients.11  Tension-

free vaginal tape is manufactured by Gynecare, a division of Ethicon, Johnson & 

Johnson (Somerville, NJ, USA) (Appendix B) and it is very similar to the suprapubic 

urethral support sling (SPARC) that is manufactured by American Medical Systems 

(Minnetonka, Minn. USA) (Appendix C).  SPARC has been used since August 2001 

and there have been more than 100,000 operations to date.12  There are some variations 

between the two types of equipment and techniques; however, the primary difference is 

that the TVT needles are introduced through a small midline incision in the vagina 
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while the SPARC needles are inserted through two 0.5 cm incisions just above the 

symphysis pubis.  As is shown in Figure 1.1, the exit point for the SPARC needles is in 

the midline vaginal incision, while the exit points for the TVT needles are the two 0.5 

cm incisions just above the symphysis pubis. 

-

TVT SPARC

Tension Free Support  for Incontinence

GYNECARE TVT

Uterus

Bladder

Rigid catheter 
guide

Symphysis
pubis
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pubis

Bladder
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Figure 1.1:   The tension-free vaginal tape (TVT) and suprapubic urethral support sling 
(SPARC  operations     
(Permission to use illustrations from Johnson & Johnson and American Medical Systems respectively) 
 

Previous studies estimate the risk of bladder perforation during tension-free vaginal tape 

operations to be as high as 24%13 although most randomised controlled trials report less 

than 13%.14-22  Other complications of TVT include arterial laceration,23 bowel 

perforation,24 de novo urgency,25 dyspareunia,26 excessive blood loss,27  haematoma,28 

nerve injuries,29 urethral erosion,30 urge incontinence,31 urinary tract infection,14 

vascular injury,32 vaginal erosion,33, 34 voiding dysfunction35 and death.36, 37

 

Early indications from SPARC operations suggested that the success rate for treating 

stress incontinence was “expected to be identical or better than those obtained with the 

earlier (TVT) approach,”38 p.7 with possibly fewer adverse peri-operative events.38  It 

was postulated that there may be a lower risk of bladder, bowel, nerve and vascular 

penetration with SPARC compared with TVT because of the better control of the 

proximal compared with the distal end of the needle. 
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However, there is a paucity of evidence comparing short-term complications and 

efficacy between the TVT and SPARC procedures and, to our knowledge, this is the 

first large randomised controlled trial to address this deficit. 
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1.2 RESEARCH OBJECTIVES 

The aim of this study was to compare peri-operative complications (in particular bladder 

perforation) and short-term cure of symptoms of stress urinary incontinence between 

two minimally invasive sling operations:  tension-free vaginal tape and suprapubic 

urethral support sling operations. 

  

The study was designed as a one-sided equivalence trial to determine whether the 

difference between TVT and SPARC in relation to the number of bladder perforations 

incurred by patients, either during or after surgery, fell within an a priori defined 

clinically important difference, namely 5%. 

 

The secondary outcomes were: 

• Peri-operative blood loss 

• Voiding difficulty 

• Urgency 

• Short-term cure of urinary stress incontinence symptoms  
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1.3 STRUCTURE OF THE THESIS 

This thesis reports a randomised controlled trial that was conducted in both public and 

private hospitals in Perth, Western Australia in 2003 and 2004 to compare a standard 

minimally invasive stress urinary incontinence operation, TVT, with a similar surgical 

technique, SPARC. 

 

The introductory chapter defines the two main types of urinary incontinence referred to 

in the trial (stress and mixed incontinence) and considers the effects of urinary 

incontinence upon the individual.  The two surgical techniques compared in the RCT 

are introduced and the wide range of TVT complications reported in the medical 

literature is presented.  The paucity of reports in relation to SPARC is referred to as well 

as the rationale of investigating the new SPARC procedure as a possible means of 

reducing the number of complications during treatment for stress urinary incontinence.  

This is followed by the research objectives.   

 

Chapter two reviews current knowledge of urinary incontinence in women.  It 

commences with the prevalence, risk and prevention of urinary stress incontinence.  The 

range of prevalence is wide and this is partly because the evidence provided for the 

published reports was collected from diverse age groups, community/institutional 

dwelling individuals as well as countries.  Risk factors for incontinence include 

demographic, medical, social and behavioural factors; however, despite the many risk 

factors, prevention has not been addressed to a great extent although reports include 

management strategies for relevant issues such as childbirth, obesity, menopause, and 

muscle tone.   

 

Chapter two also highlights the early history of urinary incontinence commencing with 

the first known report of incontinence in the 2nd millennium BC in Papyrus Ebers39 

followed by theories of stress incontinence and a description of the normal continence 

and micturition mechanisms.  A summary of diagnostic procedures and options is 

presented and they include taking the patient’s history, conducting a physical 

examination and using validated scales and simple investigations as well as non-

invasive and advanced invasive tests.  The treatment of stress urinary incontinence is 

introduced and it includes both conservative and surgical treatment options that have 
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evolved over the years as a result of increasing anatomical knowledge and 

understanding of the mechanism of micturition.  Conservative therapies are presented 

and they comprise mechanical devices to occlude leakage, pharmacological treatments, 

physical training of pelvic floor muscles, life style modifications and behavioural 

interventions.  More invasive techniques are also explored and they include surgical 

techniques such as open abdominal, laparoscopic, anterior vaginal and minimally 

invasive treatments using autologous biological, exogenous biological or synthetic 

materials.  This is followed by a detailed review of efficacy and complications of 

tension-free vaginal tape surgery and the relatively few similar reports of surgical 

experience with SPARC up until the commencement of the trial in January 2003 as 

well as a description of properties of the polypropylene mesh tape used in both the 

TVT and SPARC surgical procedures.  The chapter concludes with an introduction to 

the pelvic anatomy that is relevant to the normal continence and micturition 

mechanisms as well as both conservative and surgical treatments for stress 

incontinence. 

 

Chapter three presents the research design and methods.  The eligibility and exclusion 

criteria of the patients involved in the trial are identified followed by a description of the 

study investigators and the support personnel.  The routine clinical management of 

stress incontinence surgery is described in detail, including a flow chart of the patients’ 

progress through the study, the surgical instruments and protocol for the two minimally 

invasive slings and a table demonstrating the proximity of the TVT needles to vital 

vessels and organs.  Definitions for the outcomes of the trial are provided, followed by a 

short discussion of randomised controlled equivalence trials.  Procedures in relation to 

the calculation of the sample size and loss to follow up as well as stopping rules for an 

interim analysis of the trial are addressed.  This is followed by the procedures and 

documentation for the generation and implementation of random numbers in the trial, 

recruitment of patients by the surgeons and administration of the documents by their 

receptionists.  The blinding of research personnel is addressed and the chapter 

concludes with a discussion of the univariate and multivariate statistical techniques 

utilised in analysing the results. 

 

Chapter four reports the results of the randomised controlled trial.  A flow chart is 

presented indicating the total number of patients who were recruited, allocated to either 

TVT or SPARC, lost to follow up and who completed the trial is reported according to 

 6 
  



the Consolidated Standards of Reporting Trials (CONSORT) statement.40  Details of the 

baseline demographic characteristics are provided followed by results of the primary 

and each secondary outcome, the effects of concomitant surgery and other adverse 

events that were not defined as a priori study outcomes. 

 

Chapter five discusses the trial results in relation to the primary and secondary 

outcomes and other adverse events.  The results of the trial are also explored in 

comparison with other randomised controlled trials involving TVT and/or SPARC that 

were published between 2002 and 2006.  While only one TVT or SPARC randomised 

controlled trial was published prior to commencement of the trial, the number of 

published RCTs involving either TVT or SPARC rose to nearly twenty reports by the 

time our results were published.  However, unlike this study, the other TVT versus 

SPARC randomised controlled trials all have relatively small sample sizes.  Information 

from these recent randomised controlled trials has been compiled into comprehensive 

spreadsheets to enable easier comparison with the results of our RCT.  Information from 

recent publications of TVT and SPARC polypropylene mesh tapes is discussed in 

relation to our experience and the chapter concludes with a discussion of limitations of 

the trial. 

 

Chapter six summarizes the randomised controlled trial results and their clinical 

relevance and emphasizes that despite the overall similarity between TVT and SPARC 

in relation to the instruments, operations, bladder perforations and objective efficacy, 

there are relevant clinical differences that were identified in this trial.  These include the 

difficulty our surgeons experienced in adjusting SPARC correctly that is reflected in the 

high number of patients who were unable to void spontaneously after the operation as 

well as the elevated number of vaginal mesh erosions.  Reference is also made to the 

large percentage of patients who had post-operative urgency regardless of the 

instrument and a resultant follow up study that will be conducted to investigate, in 

addition to efficacy, whether the vaginal mesh erosion and urgency symptoms have 

resolved, persisted or re-occured a minimum of two years after surgery.  The thesis 

concludes with a confirmation of the need to conduct randomised controlled trials for 

medical procedures that may appear to be similar, but that may have relevant clinical 

differences.   
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2 REVIEW OF THE MEDICAL LITERATURE  

2.1 URINARY INCONTINENCE 

2.1.1 Prevalence 

The worldwide prevalence of urinary incontinence in adult women ranges from 

17% to 70%.41, 42  In a comprehensive review of urinary incontinence in 2003, the 

authors concluded that the range is extensive partly because there are inconsistencies 

among the reports of prevalence due to differences such as study definitions, 

populations and methodologies.43  However, as explained by Hunskaar,43 p.21 “the 

median level of prevalence estimates gives a picture of increasing prevalence during 

young adult life (20% to 30%), a broad peak around middle age (30% to 40%), and then 

a steady increase in the elderly population (30% to 50%)”.  A 2000 epidemiologic 

review of types of urinary incontinence symptoms estimated that 48% of women with 

symptoms were stress incontinent, while a further 34% had mixed incontinence.44  

 

A 2006 Australian review estimated the prevalence of urinary incontinence among 

community dwelling females of all ages to range from 19.3% to 37%.45  Similarly, a 

study of women ≥ 18 years living in the community in France, Germany, Spain and the 

United Kingdom estimated prevalence to be 35%, of which approximately 70% were 

stress or mixed incontinence.46  Other studies on community dwelling women from 

several countries reported urinary incontinence prevalence as follows:  China, women 

> 20 years (19%),47 Japan, 20-64 year old working women (16.7%),48 Korea, women 

> 55 years (28.3%),49 Qatari, women ≥ 45 years (20.6%),6  Taiwan, women ≥ 20 years 

(53.7%),50 Turkey, women ≥ 20 years (25.8%)51 and USA, elderly women (17-55%).41  

According to an American review in 2004, there appears to be a racial and ethnic 

component of urinary incontinence as in several studies stress incontinence was higher 

among white women than among Hispanics or Afro-American women.37  
 

Prevalence of urinary incontinence among older institutional residents tends to be 

higher than in the general population (Canada 62%,52 Czech Republic 63.3%,53 France 

65.2%,54 and Japan 42.9%54).  In 1995, Ouslander and Schnelle reported that urinary 

incontinence may affect more than 70% of functionally impaired nursing home 

residents in the United States.42  
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2.1.2 Risk Factors 

There are many reports identifying risk factors for stress incontinence.55-59  Hunskaar 

et al compiled a comprehensive list of risk factors in 200044 that was updated in 2003 by 

Robinson and Cardozo as follows:60   

• Age (incontinence increases with age) 

• Race (prevalence of incontinence is 2.3 times higher in Caucasian than Afro-

American women)  

• Pregnancy (incontinence increases during pregnancy)  

• Childbirth (previous vaginal deliveries, oxytocic drugs, forceps deliveries and 

vacuum extraction also increase the risk of incontinence due to damage to the 

pudendal and pelvic nerves61)  

• Menopause (incontinence and other lower urinary tract symptoms are improved by 

the use of oestrogen, particularly when applied locally) 

• Hysterectomy (surgery may disrupt and damage pelvic structures)  

• Obesity (association between obesity and incontinence)  

• Functional impairment (incontinence is higher in patients who are not mobile)  

• Cognitive impairment (association between dementia and incontinence)  

• Occupation (heavy lifting may predispose incontinence)  

• Family history (family clustering of incontinence symptoms)  

 

Other risk factors include neurological conditions such as stroke and depression, chronic 

cough,62 constipation and other bowel symptoms, previous prolapse repair,63 

medications such as diuretics,64 smoking,65 gastro-intestinal factors, caffeine58 and 

diabetes mellitus.60   

2.1.3 Prevention 

There are few studies investigating preventive strategies for stress incontinence and the 

subject matter of these studies primarily includes mode of parturition, pelvic floor 

muscle exercises,37 and the effects of menopause and obesity.66  

 

Some of the results from childbirth studies indicate less short-term urinary incontinence 

in women undergoing caesarean sections provided the procedure occurs prior to 

commencing labour.67 Other obstetric factors include:  no protection from developing 
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stress incontinence provided by episiotomy and conflicting results in relation to stress 

incontinence and the effects of increased head circumference and birth weight, the use 

of epidural anaesthetics or oxytocin, or forceps or vacuum extraction during assisted 

deliveries.37, 67   Although a Cochrane Review in 2000 found no significant difference 

between routine and restrictive use of episiotomy during parturition in relation to 

urinary incontinence, the reviewers indicate that a policy of restrictive episiotomy 

appears to be beneficial compared with routine episiotomy.68 
 

Most of the pelvic floor exercise strengthening studies discuss treatment rather than 

primary prevention as patients who already had urinary symptoms were studied.37  

However, a 2004 study found support for the notion that pelvic floor exercises can 

reduce urinary leakage in relation to women learning to consciously contract their pelvic 

floor muscles prior to stressing the pelvic floor and also that strength training can build 

up long lasting muscle volume.69  Pelvic floor exercises have been shown to be a useful 

first-line therapy, particularly in patients with uncomplicated incontinence and generally 

only as long as patients maintained their exercise programs.37  The rationale for the 

benefit of pelvic floor exercises in relation to a potential reduction of urinary leakage is 

that a common motor innervation is shared by the striated intrinsic urethral sphincter 

muscle and the pelvic levator muscles.70    
 
Atrophy of urogenital tissue in menopausal women has been associated with urinary 

incontinence and oestrogen has been used to treat the atrophy.  However, despite the 

benefit to lower urinary tract symptoms,60 there is some inconsistency among reports in 

relation to both the effectiveness of this treatment in preventing urinary incontinence 

and in relation to adverse side effects.44, 71  

 

The reasons why obesity is a risk factor for stress incontinence have not been clearly 

elucidated although it has been postulated that chronically increased abdominal 

pressures which stress the pelvic floor may contribute to SI.  However, in a 2000 study 

on obesity and stress incontinence, the authors suggest that whether or not a patient is 

obese, neurophysiological mechanisms should also be examined during the diagnostic 

process.72  

 

DeLancey summarised his approach to preventive strategies for pelvic floor dysfunction 

(and urinary incontinence) in 2005.73  He wrote that because the structure of the 
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supports of pelvic organs “is comprised of muscles, ligaments and nerves arranged in a 

complex tension-based apparatus,”73 p.1488 the research focus should be primarily on 

both the anatomy and the biomechanical interaction of these elements in the functioning 

of both normal and symptomatic patients.73  Based on available epidemiologic data, 

DeLancey and his colleagues estimated that a 25% improvement in primary prevention 

of pelvic floor dysfunction would have a 25% reductive impact upon second operations 

for dysfunction and suggest that childbirth provides an ideal opportunity to reduce the 

“ignorance of the details of specific injury during vaginal delivery,”73 p.1491 its impact on 

incontinence and how pelvic floor dysfunction could be both prevented and treated.73, 74 

2.1.4 Early History 

Urinary incontinence was rarely mentioned in the very early reports of medical science 

and when it was referred to in relation to women, it was usually associated with a 

vesicovaginal fistula which had been acquired during childbirth.39   

 

According to Schultheiss et al, in their historical view of urinary incontinence in 2000, 

the first report of treatment was in the 2nd millennium BC.39  In a paper entitled 

“Papyrus Ebers in 1890,” 39 p.353 it was referred to as “urine which runs too often” 39 p.353 

that could be treated by using pessaries.39  Subsequent references include Hippocrates 

(460 -377 BC) who wrote about management of urinary incontinence;39 Claudius Galen 

(129-201 AD) who “postulated that micturition is conducted by contraction of the 

abdominal muscles;”39 p.353 Leonardo da Vinci (1452-1519) who dissected the lower 

urinary tracts of cadavers;39 Ambroise Pare (1510-1590) who had a realisation of the 

“mechanism of synchronized sphincter relaxation and detrusor contraction during 

micturition;”39 p.353  and Lorenz Heister (1683-1758) who “saw no effective treatment of 

female urinary incontinence”39 p.354 but recommended the use of a vaginal pessary.39   

 

An historical review of urinary incontinence in the 1814 era75 discusses and reprints 

much of a paper entitled “Observations on those diseases of females which are attended 

by discharges”75 p.67 that was written by English surgeon, Charles Mansfield Clarke.  

Clarke correctly identified involuntary discharges of urine when “coughing, laughing, 

straining etc;”75 p.68  as stress incontinence but wrote that “for this case there is no 

remedy.”75 p.68  Treatment included the use of pessaries and other mechanical occlusive 

devices.75 
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2.1.5 Theories  

There have been a number of theories posited to explain the mechanism of 

incontinence;57 however, according to Turner Warwick in 2002, there is still a 

“remarkable divergence of opinion.”70 p.309 76-87  In 2003 Abbas Shobeiri published an 

historical review of incontinence theories and the main publications prior to Petros and 

Ulmsten’s TVT innovation were Jeffcoate in 1952, Hodgkinson in 1953, Lapides in 

1960, Enhoring in 1961 and Zaccarin in 1963.57    The continuing theoretical uncertainty 

is probably partly due to the fact that there is still no consensus in relation to all the 

details of pelvic anatomy or the function of particular structures within the female 

pelvis.  

 

Petros and Ulmsten, (the architects of the tension-free vaginal tape) introduced their 

new “integral theory” of female urinary incontinence in 1990 and said that incontinence 

symptoms derive from an anatomical defect:  “a lax vagina.”76  The explanation was 

that the vaginal tissue transmits muscle movements involved in bladder neck opening 

and closure and also functions as a support.  Laxity may be caused by altered collagen 

in the vaginal connective tissue and/or by its ligamentous supports which “dissipates the 

muscle contraction, causing stress incontinence.”76 p.7  

 

DeLancey’s “hammock theory” in 1994 stated that the support for the urethra is “the 

endopelvic fascia and the anterior vaginal wall”79 p.1716 and that the stability for these 

structures is dependant upon their intact connection to the arcus tendineus fasciae pelvis 

and levator ani muscles (puboperineus, pubococcygeus, puborectalis and iliococcygeus 

muscles).  In a continent female, “pressure from above compresses the urethra against 

this hammock-like supportive layer, compressing its lumen closed.”79 p.1713  However, 

ten years later in 2004 DeLancey et al wrote that the anatomic action of two urethral 

systems prevent stress incontinence.88  They identified the two systems as a sphincteric 

system (“urethral striated and smooth muscles and the submucosal vascular 

elements”)88 p.S27 and a supportive system (“anterior vagina, endopelvic fascia, arcus 

tendineus fasciae pelvis and the levator ani muscles”).88 p.S25  

 

Turner Warwick70 stated in 2002 that the primary support structure of the urethra and 

bladder neck is comprised of the lateral paraurethral endopelvic fascial layers and their 

internal inferior vesical vessels and pelvic nerves.  In addition, when the anterior 

vaginal wall is in its normal position, there is some support for the urethra.  The lack of 

 12 
  



direct pelvic floor support of the posterior urethral predisposes it to prolapse; however, 

this cannot cause incontinence if it is the only symptom.  Thus, although SI is usually 

the result of a combination of two abnormalities: a relatively weak intrinsic urethral 

sphincter and vesicourethrovaginal descent, the “primary underlying cause of stress 

incontinence must be a significant intrinsic urethral sphincter deficiency (ISD), the 

degree of which varies greatly.”70 p.327  Therefore, not all patients with prolapse of the 

pelvic floor (such as most parous women) are stress incontinent70 and, as is shown in 

Table 2.1, patients with a normal pelvic floor can still suffer from stress incontinence. 

Table 2.1:  Position of urethra with different degrees of intrinsic urethral deficiency 

POSITION OF URETHRA INTRINSIC URETHRAL 
SPHINCTER MECHANISM 

RESULT 

Normal Normal  No incontinence 

Normal Mild intrinsic sphincter 

deficiency (ISD) 

Mild stress incontinence  

Normal Moderately severe ISD Troublesome stress 

incontinence 

Normal Severe impairment of intrinsic 

urethral sphincter mechanism 

Total incontinence 

Compiled from Turner Warwick (2002) 70

 

In 2005 Abrams wrote that there are “two reasonably well accepted theories for female 

stress incontinence,”86 p.232 and that “most women have an element of both:”86 p.232

• Bladder neck/urethral hypermobility86 (ie: descent of the urethra when coughing, 

sneezing, etc, due to an imbalance between abdominal pressure and a defectively 

innervated urethral support)61  

• Intrinsic sphincter deficiency (ie: a passively incompetent closure mechanism of the 

urethra usually seen on cystography as a open lumen which extends down to 

sphincteric occlusion in the mid-urethra) 86  

2.1.6 Normal Continence Mechanism 

The normal urinary continence mechanism is dependant on urethral coaptation and 

compression sufficient to produce enough outlet resistance to prevent incontinence.89  

As the bladder fills and distends, intravesical pressure creates an awareness of fullness 

only when the bladder is almost at capacity.  The spinal sympathetic reflex is activated 

and it inhibits detrusor muscle contraction.  Simultaneously the receptors in the smooth 

muscle sphincter of the urethra increase outlet resistance.  In addition, efferent pudendal 
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nerve activity increases tone in the muscles of the pelvic diaphragm and the striated 

urethral sphincter.  These periurethral striated sphincter muscles assist the individual to 

achieve normal continence by providing resting urethral tone and support via slow-

twitch fibres.37, 70   

 

If an individual coughs or strains, the sudden increase in intra-abdominal pressure 

results in a reflex contraction of the fast-twitch fibres in the striated urethral sphincter 

muscles.  The increased midurethral pressure and tension on the urethropelvic ligaments 

provides a platform and compresses the proximal urethra.  The net effect is that there is 

increased urethral closure resistance at the same time as increased intravesical pressure 

due to stress and normal continence is maintained. 37, 70, 89      

2.1.7 Micturition 

As the bladder approaches capacity, there is afferent activity from the bladder, via the 

pelvic autonomic nerve and spinal cord, to the pontine micturition centre in the brain.  A 

spinobulbospinal reflex61 from the sacral parasympathetic nucleus causes the bladder to 

contract.  Simultaneously, the sympathetic and somatic storage reflexes are inhibited 

and this allows the urethral sphincter muscles to relax.  In normal individuals the 

detrusor muscle does not contract until voiding is voluntarily initiated.70 

2.1.8 Diagnosis 

Prior to commencing either conservative or surgical treatment for incontinence, the 

symptoms need to be confirmed, and the type of incontinence and any underlying 

pathology needs to be identified.  A systematic review of methods for diagnosing 

urinary incontinence was published in 200690 and procedures include:

• Clinical history (nature of incontinence, duration, severity of symptoms, functional 

and mental status, relevant medical, surgical and gynaecological history, impact on 

quality of life (QOL)91 and medications92)  

• Validated scales (eg: QOL severity and impact of symptoms92)  

• Physical examination (abdomen, perineum,91 rectum, neurological and mental state, 

and body mass index (BMI))  

• Simple investigations:  

- urinalysis:  laboratory microscopic, culture and sensitivity check for urinary tract 

infection (UTI)91  

- stress test:  observation of urinary leakage while coughing  
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- ultrasound:  detection of urinary residual after voiding   

- frequency/volume charts:  indication of normal fluid output and diurnal 

frequency91  

- pad tests:  objective detection and quantification of urinary leakage (2 gm during 

one hour is significant loss91)   

• Advanced investigations:      

 Urodynamics is the functional study of the lower urinary tract and includes initial 

flowmetry, cystometrogram and pressure flow studies.   

 - Initial uroflowmetry includes:   

Measurement of urinary volume (normal:  > 150 ml)   

Maximum flow rate (MFR) (normal: > 15 ml/s, “bell shaped curve characterised 

by rapid rise to maximal flow”)91 p.112  

Average flow rate (volume divided by time) 

Residual urinary volume (measured by ultrasound – normal < 50 ml)91  

- Cystometrogram and pressure flow studies include the use of internal transducers 

and catheters that have an attendant risk of infection.91  These more invasive 

instruments are also used during videourodynamic and internal ultrasound 

procedures.91 

 

The 2006 review90 found that: 

• Stress incontinence can be correctly diagnosed from clinical history alone in a large 

proportion of women 

• The clinical stress test is effective in the diagnosis of stress incontinence 

• Diagnostically, the diary is the most cost-effective technique when compared with 

pad tests and validated scales  

• Ultrasound is a good alternative to urodynamics  

• If patients need to undergo invasive urodynamics procedures, multichannel 

urodynamics is likely to give the most accurate results in a secondary care setting  

2.1.9 Conservative Treatments  

Non-surgical treatments for urinary incontinence have been used for many years and 

initially included pessaries and mechanical occlusive devices as well as antidiuretic, 

cholinergic and anticholinergic ingredients.  In the 18th and 19th centuries, these 
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ingredients included “ergotamine, chloral hydrate, opium (laudanum), colchicine, 

strychnine and atropine (belladonna) that were for the most part effective on the lower 

urinary tract.”39 p.354  Injections designed to compress the urethra were suggested by 

Gersuny in the 19th century and early materials included sclerosing agents containing 

paraffin.39  Cod liver oil (morrhuate sodium), polytetrafluoroethylene (Teflon), 

autologous adipose tissue, silicone and collagen have been used recently.39   

 

A review published in 1997 indicates that pelvic floor muscle exercises were promoted 

by Young et al as early as 1926 who “recommended exercising the sphincter muscles by 

cutting off the flow of urine and retaining urine as long as possible.”93 p. 110  The review 

also cites Kegel’s 1948 and 1950 reports “proposing that stress urinary incontinence 

could be treated nonsurgically by exercising pelvic floor muscles”93 p. 116 as landmark 

publications.93  Pelvic floor exercises are usually still recommended as first-line 

therapy.  Kegal’s invention, the perineometer, enables the patient to monitor the 

strength and duration of the exercises and increase their effectiveness.94 

 

In their systematic review in 2003, Cody et al list the following modern conservative 

and pharmacological therapies for urinary incontinence: 95

• Physical development of the pelvic floor muscles 

• Lifestyle alterations to reduce body mass index and control fluids 

• Behavioural retraining of the bladder in relation to voiding frequency  

• Pharmacological treatments such as anticholinergics, antispasmodics and oestrogens 

2.1.10 Surgical Treatments  

The introduction of antisepsis and anaesthesia facilitated surgical techniques although 

the treatment of urinary incontinence was still associated with treating vesicovaginal 

fistula.39  Surgical correction for stress incontinence was first mentioned in the latter 

half of the 19th century when Frank reduced the diameter of the female urethra in 

combination with plication of the anterior vaginal wall at the bladder neck in 1881 and a 

little later when Gersuny performed the first torsion of the urethra in 1888.39  However, 

routine clinical management of stress incontinence only occurred in 1900 with the Kelly 

innovation.39  He treated his stress incontinent patients by performing an anterior 

colporrhaphy and plication of the bladder neck with deep mattress sutures and also 

reported the first detailed analysis of his results for twenty patients after follow up.39  
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The first retropubic sling operation for stress incontinence used the gracilis muscle and 

was described by von Giordano in 1907.96  This was followed in 1917 by the Goebell-

Frangenheim-Stoeckel procedure.39  Goebell initially used the pyramidalis muscles 

without fascia in 1910 and Frangenheim then experimented with the same muscles 

together with the on lying fascia while Stoeckel added a transvaginal muscular plication 

of the bladder neck to the muscle-fascia sling.39  In 1942, a pubovaginal sling using 

bilateral stripes of the rectus fascia was reported by Aldridge96 and he and Millin both 

attached the fascial sling to the rectus muscle in the expectation that there would be a 

suspensory effect on the urethra as well as an “active closure during contraction of the 

rectus muscle.”39 p.359  There was a resurgence in the use of fascial slings to correct 

urinary incontinence in the 1970s, largely due to the work of McGuire and Blaivas.96   

 

Modern slings involve a variety of materials and methods of placement.  One of these is 

the tension-free vaginal tape which is based on the original version of Petros and 

Ulmsten’s “integral” theory of incontinence or a laxity “which may be caused by 

defects within the vaginal wall itself or its supporting structures, ie: ligaments, muscles, 

and their connective tissue insertions.”76 p.7  Other cystourethropexy and 

colposuspension techniques include the Marshall, Marchetti and Krantz vesico-urethral 

suspension in 1949, the Burch urethrovaginal fixation to Cooper’s ligament in 1961, 

and several needle suspension procedures:  Pereyra in 1959, Stamey in 1973, Raz in 

1984 and Gittes in 1987.96, 97  Tom Stamey introduced the use of the cystoscope to 

check for bladder and urethral damage during operations in 1973.39   

 

Since 1995 minimally invasive suburethral synthetic sling treatments for stress 

incontinence have involved the insertion of needles and tape into vaginal or suprapubic 

incisions (eg: Intravaginal slingplasty (IVS) manufactured by Tyco, SPARC and TVT).  

Recent modifications include suburethral placement of synthetic tapes which exit 

through the obturator foramen rather than through the vaginal epithelium or above the 

symphysis pubis (eg: Monarc manufactured by American Medical Systems and TVT-O 

manufactured by Johnson & Johnson) and the suburethral placement of post-operatively 

adjustable inflated balloons (eg: Adjustable continence therapy (ACT) manufactured by 

Uromedica). 

 

Stanton estimates that more than 100 surgical procedures for treating stress incontinence 

have been described in the medical literature.98  Modern surgical options for improving 
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the support of the urethra-vesical junction and correcting deficient urethral closure in 

women95 have been adapted from Kaufman’s 1978 list of male surgical options94 and 

the female procedures appeared in the first Cochrane Database Systematic Review of 

“Suburethral sling operations for urinary incontinence in women” in 2001.3 p.3  The 

following treatment options for stress urinary incontinence are listed: 3  

• Open abdominal retropubic suspension (eg:  colposuspension (Burch), Marshall 

Marshetti-Krantz (MMK)) 

• Laparoscopic retropubic suspension 

• Vaginal anterior repair (anterior colporrhaphy, eg:  Kelly, Pacey) 

• Suburethral slings: 

- Autologous biological materials (rectus fascia, fascia lata, pubococcygeal muscle, 

vaginal wall, aponeurosis and pyramidalis fascia) 

- Exogenous biological materials (ox fascia and porcine dermis) 

- Synthetic materials (Teflon, Mersilene tape in a silicon tube, lyodura)   

polytetrafluoroethylene (Gore-Tex) Marlex mesh, silastic and polypropylene)  

• Needle suspension (Pereyra, Stamey, Raz and Gittes) 

• Peri-urethral injections 

• Artificial sphincters 

2.1.11 Minimally Invasive Slings from 1996 to 2002  

One of the surgical options for treating urinary stress incontinence is the insertion of a 

suburethral sling that may be made of autologous or exogenous biological or synthetic 

material in order to suspend the urethra.  There are different techniques for inserting 

slings; however, minimally invasive sling surgery requires only small incisions in the 

patient followed by insertion of the sling or tape attached to needles.  As a result, 

patients have short hospital admissions and recover quickly.  TVT and SPARC are both 

minimally invasive sling operations that use synthetic polypropylene mesh to suspend 

the urethra. 

2.1.11.1 Tension-free Vaginal Tape (TVT)  

As shown in Table 2.2, a literature review compiled prior to commencement of the trial 

revealed a wide range of bladder perforations incurred during tension-free vaginal tape 

surgery; however, only one of the studies was a randomised controlled trial.14  Most of 

the studies identified efficacy or cure of stress incontinence as their primary outcome 
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and reported complications such as bladder perforation as a secondary outcome.  

Reports of efficacy in the English language ranged from 66%  to 100%, while in a 

systematic review published in 2001 non-English reports of cure ranged from 83% to 

100%.34  Bladder perforation reports ranged from zero to 24%13 and 25%.99   

Table 2.2: Journal articles reporting efficacy and bladder injury incurred in TVT surgery 
rom 1999 to 2002 

 
f

AUTHOR DATE 
PUBLISHED 

SAMPLE 
SIZE 

EFFICACY 
%  

BLADDER 
INJURY  

%   

FOLLOW UP

Basta et al100 2000 26 93 0 20 months

Bodelsson et al101 2002 177 88 15 6 – 8 week

Chung et al102 2002 142 100 0 12 months

Gordon et al99 1999 20 95 25 9 – 16 

months

Haab et al103 2001 62 87 10 12 + months

Jeffry et al104 2001 112 89 12 25 months

Kuuva & Nilsson27 2002 1445 4 6 – 8 week

Lebret et al105 2001 100 97 22 12 months

Meschia et al106 2001 404 90 6 21 months

Niemczyk et al13 2001 100 88 24 2 months

Soulie et al28 2000 120 87 10 15.2 months

Ward et al14 2002 344 66 9 6 months

 

Other potential complications for TVT reported prior to commencement of the trial in 

2003 are shown in Table 2.3 and include excessive blood loss, voiding difficulties, 

urgency, frequency, bowel perforation, erosion and urinary tract infection (UTI). 
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Table 2.3:  Journal articles reporting complications incurred in TVT surgery up from 1999 to 
2002 

AUTHOR DATE 
PUB 

SAMPLE 
SIZE 

BLOOD 
LOSS 

% 

VOIDING 
DIFFICULTY 

% 

URGENCY 
% 

BOWEL 
INJURY 

% 

EROSION 
% 
 

UTI 
% 
 

Basta  

et al100 

2000 26 0 12   0  

Bodelsson  

et al101 

2002 177 4 20     

Chung  

et al102 

2002 142  < 10  0   

Gordon  

et al99 

1999 20     0  

Haab  

et al103 

2001 62 0  6   0 

Jeffry  

et al104 

2001 112  13 26    

Kuuva & 

Nilsson27 

2002 1445 2 7   1 4 

Lebret  

et al105 

2001 100  20   2  

Meschia  

et al106 

2001 404 1 4     

Niemczyk  

et al13 

2001 100  42     

Soulie  

et al28 

2000 120 2 10    0 

Ward  

et al14 

2002 344 2    1 22 

 

The objectives for Basta el al100 and Gordon et al99 included evaluation of efficacy and 

complications of the TVT procedure and while 92.3 % and 100% of the patients 

respectively were completely cured, their study groups were very small (26 and 20 

patients respectively).  Meschia et al106 evaluated similar outcomes to Basta et al100 and 

Gordon et al99 in a much larger prospective sample of 404 patients and their objective 

and subjective cure results were 90% and 92% respectively.  Soulie et al28 also 

conducted a similar prospective multicentre evaluation of efficacy and complications of 

the TVT procedure.  Definitions of voiding difficulties included different management 

options in relation to urinary retention and high residuals and Soulie et al28 defined their 

finding of voiding difficulties (10%) as the requirement for patients to self-catheterize 

for between 2 and 30 days. 
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Bodelsson et al101 also investigated complications but concentrated on the experience of 

the individual surgeons and the type of anaesthesia used.  The high number of voiding 

difficulties (20%), defined as the failure to void after the first 24 hours, was associated 

with the experience of the surgeon.  Their follow up was confined to the patient’s post 

discharge visit to the surgeon and they reported that 88% of their patients were 

subjectively cured eight weeks after surgery.  Lebret et al105 reported that the learning 

phase of surgeons performing the TVT operation was associated with complications 

such as bladder injuries (22%), urinary retention (20%) and dysuria.  The erosions that 

were reported in 2% of their patients were evident at 7 and 11 months. 

 

The Chung et al102 study was one of the few investigations of two surgical treatment 

methods although it is not a RCT.  The researchers retrospectively compared TVT with 

Laparoscopic Burch Colposuspension surgery for treating genuine stress incontinence in 

relation to efficacy and safety in obese patients.  The investigators concluded that TVT 

is a safer and easier treatment than colposuspension regardless of the body mass index 

and that most patients who experienced voiding difficulties (defined as not voiding 

spontaneously 24 hours after surgery), had either TVT or Laparoscopic Burch 

Colposuspension surgery combined with other pelvic procedures.   

 

In 2002 in the only randomised controlled trial available Ward and Hilton14 compared 

two surgical treatments and their primary outcome was the efficacy of TVT and open 

Burch Colposuspension.  Their findings were that TVT is associated with more peri-

operative complications than open Burch Colposuspension but that the latter had more 

post-operative complications and a longer recovery period.  Eight point eight percent of 

patients sustained a bladder perforation and 2.9% had a vaginal injury.  None of the 

patients in this 2002 RCT had undergone previous incontinence surgery.  Unfortunately 

their target number of patients was not reached due to time and resource constraints and 

they operated on 344 instead of 394 patients.  The authors reported that the objective 

cure was 66% in the TVT group and 57% in the colposuspension group but that it was 

not statistically significantly different (P=0.99, Cochran-Mantel-Haenzel test, 95% 

confidence limit for difference in cure -4.7% to 21.3%).   

 

These reports of objective cure are low compared with those listed in the other 

publications shown in Table 2.2.  One reason may be that the definition of objective 

cure was very strict.  It was based on two criteria:  the first was a negative stress test on 
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urodynamic testing and the second was a negative one hour pad test with a less than one 

gram change in weight.  Both criteria had to be negative in order for the patient to be 

declared cured.  However, a potential problem lies with a one hour pad test.  In 1988 

Abrams et al defined guidelines, including the pad test, for objective evaluation of 

urinary leakage.107  They also stated in their publication: “The standardisation of 

terminology of lower urinary tract function. The International Continence Society 

Committee on Standardisation of Terminology,”107 p11 that “in interpreting the results of 

the (1 hour pad) test it should be borne in mind that a weight gain of up to one gram 

may be due to weighing errors, sweating or vaginal discharge.”107 p11    
 

The notion of previous continence surgery as a risk factor for bladder perforation is 

raised by Haab et al103 and confirmed by Jeffry et al104 (P< 0.001) in the latter’s 

retrospective study.  Jeffry et al104 concluded that the main early post-operative 

complication is voiding difficulty, with most patients requiring self-catheterization for 

less than 15 days.  A late post-operative complication is urgency (25.9%) although there 

was no difference in the objective cure rate (89.3%) between patients with stress 

incontinence and those with mixed incontinence. 
 

Kuuva and Nilsson27 evaluated morbidity in all TVT patients in Finland in 1999 by 

sending out a questionnaire to the hospitals.  Their report is mostly descriptive but they 

did conclude that the ratio of TVT insertions to all their complications did not vary 

significantly between hospitals (P>0.05). 
 

The primary and secondary complications outcomes for the standard operation in our 

trial (TVT) were selected as a result of the experiences of the trial surgeons and the 

reported elevated levels of bladder injury, blood loss, voiding difficulty and urgency 

published by researchers prior to the commencement of the study.  Vaginal mesh 

erosion did not appear to be a major problem and was not selected as an a priori 

outcome.  
 

2.1.11.2 Suprapubic Urethral Support Sling (SPARC)  

Prior to the commencement of the randomised controlled trial for TVT and SPARC, 

there were few reports of the SPARC procedure; however, early indications from 

surgeons operating with SPARC suggested that success rates for treating stress 

incontinence were “expected to be identical or better than those obtained with the earlier 
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(TVT) approach,”38 p. 7 with possibly fewer adverse peri-operative events.38  A small 

study involving workshop participants found that 83% of patients were found to be 

objectively dry on short-term assessment.108  
 

The selection of the complications outcomes for the trial was not influenced by 

publications in relation to SPARC as there was very little information available in 2002.  
 

2.1.11.3 Polypropylene Tape Properties   

Synthetic materials are now commonly used for surgical repair of the human body; 

however, properties of some of these materials have adverse effects such as “infection, 

seroma formation, intestinal obstruction, fistula formation and failure due to shrinkage 

of the mesh”109 p.15  or erosion.110  Polypropylene is a synthetic mesh which is used as an 

implanted prosthetic in both the TVT and SPARC operations.  It is an inert vinyl 

polymer which may be manufactured as a plastic (eg: food containers) or a fibre 

(eg: indoor/outdoor carpeting, surgical mesh), partly because it doesn’t melt below 

160o C or absorb water.111  The fibre or thread may be a monofilament (TVT and 

SPARC) or a multifilament (Intravaginal slingplasty (IVS)) that can be twisted, 

wrapped or braided  to make a fabric or mesh.112  The structures of both the fibre/thread 

and the fabric/mesh used in the human body have important physical properties which 

may have adverse effects. These properties include pore size and molecular 

permeation.109  Both TVT and SPARC use an extruded monofilament fibre which is 

knitted into very similar meshes with large pore sizes and the mechanical properties of 

durability and elasticity.112  The TVT polypropylene has a mesh structure which is an 

‘interlock knit with additional links to the stitch plus two links between each knot and a 

peripheral knot.112 p.172  Figure 2.1 illustrates the knit of the two mesh tapes. 
 

 

Figure 2.1:   Detail of TVT and SPARC knitted fabric  
The blue tension suture can be seen in the SPARC slide (Photo credit AVPU) 
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The synthetic material used in prosthetic mesh has been classified into four types.  The 

TVT and SPARC meshes are both Type I or totally macroporous prostheses.  “These 

prostheses contain pores larger than 75 microns, which is the required pore size for 

admission of macrophages, fibroblasts (fibroplasia), blood vessels (angiogenesis) and 

collagen fibres into the pores.”109 p.15  The relevance of this in relation to surgical 

infection is that if the pore size is less than 10 microns, tiny invasive bacteria cannot be 

eliminated by the larger macrophages.109  The large pore size in Type I allows 

penetration by the macrophages and also the host proteinaceous material which 

promotes vascularisation and fixation of the mesh to the surrounding tissue.  This secure 

infiltration also protects against subsequent infection.109   In contrast to polypropylene 

multifilament materials, polypropylene monofilament rarely encounters infection of the 

prosthetic material.113  Figure 2.2 shows the difference in the width of the needle/tape 

connections and the plastic sheath attachments for TVT and SPARC.  Both meshes are 

11 mm in width, the TVT needles are 5 mm in diameter and the SPARC needles are 3 

mm in diameter, and the TVT needle/tape connection is 6.3 mm while the SPARC 

needle/tape connection is 5.8 mm. 

 

 

Figure 2.2:   TVT and SPARC needle/tape connections (mm)

The blue tension suture can be seen in the SPARC instrument (top image) (Photo credit AVPU) 
 

A 2001 study compared polypropylene tape with another synthetic tape made of Dacron 

(Mersilene).114  All the patients were operated on using the TVT procedure but received 

either polypropylene or the alternative.  Minimal inflammatory reaction was observed in 

the paraurethral connective tissue of the polypropylene group compared with significant 

foreign body reaction in the other.114  The development of minimal suburethral 
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inflammatory reaction is thought to be part of the success of minimally invasive sling 

surgery.  For example, if a TVT tape is subsequently cut or removed, the patient will 

often remain continent.115, 116  

 
Thus, there appeared to be only minor differences in the TVT and SPARC instruments 

and since the paths of the needles should be the same although from different directions, 

a randomised controlled equivalence trial was selected to investigate the two operations.  

 

2.1.11.4 Anatomy 

The pelvic anatomy of the female relevant to the normal continence mechanism, 

micturition, and most treatment options including minimally invasive suburethral sling 

surgery for stress incontinence is comprised of the urethra, endopelvic fascia, bladder, 

muscles, ligaments, connective tissue, nerves, blood vessels and the digestive system.  

The surgical instruments and protocol are described in the intervention, Section 3.3.2. 

 

The urethra in the adult female is an approximately 4 cm long conduit connecting the 

internal urethral meatus at the bladder neck to the external urethral meatus.55, 70  A cross 

section from the ventral side to the centre of the female urethral sphincter is comprised 

of: 117

• Circular striated muscle fibres, some longitudinal fibres 

• Circular smooth muscle 

• Longitudinal smooth muscle 

• Lamina propria (mucosa and submucosal layers) 

• Urothelium 

• Urethral lumen (5 mm in diameter) 

 

Figure 2.3 illustrates the anatomical detail of the urethra.  The layers of the urethral 

sphincter muscle extend the full length of the urethra.  They are thicker in the middle 

third of the urethra and are much thicker on the anterior wall than the posterior wall.70  

While there is controversy in relation to the precise role of these structures, the outer 

striated sphincter muscle is composed of fast-twitch fibres which are critical for 

continence and the inner smooth sphincter muscle is comprised of slow-twitch fibres 

which are vital in maintaining closure of the urethral lumen.118  

 

 25 
  



 

 

Figure 2.3:  Midsagi al section show ng the anatomy o  the ure hratt i f t
(Reprinted with permission from Delancey et al (2004) page S27,88 American Gastroenterological 
Association) 
 

Minimally invasive sling surgery for stress incontinence involves placement of the 

polypropylene mesh tape under the midurethra in the thin endopelvic fascia layer 

between the urethra and the vagina.  The location of the organs and tissue types of the 

pelvic floor which are primarily composed of muscles, nerves, connective tissue73 can 

be seen in Figure 2.4.  

 

 

Figure 2.4: Histological trichrome s ained cross sec ion showing the different tissue types in 
the pelvic floor 

 t t

(E - endopelvic fascia, LA - levator ani muscle, OI - obturator internus muscle, R - rectum, U -  urethra, 
V - vagina). (Reprinted with permission from DeLancey (2005) Page 1490, Figure 3,73 Elsevier) 
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The pubo-urethral ligament is comprised of smooth muscle fibres that have no known 

contractile, vascular or nerve significance.  It links the distal third of the urethra to the 

lower, posterior surface of the pubis and supports the posterior aspect of the vaginal 

introitus rather than the anterior aspect of the urethra.  There is no functional element of 

the levator muscle between the urethra and vagina and therefore the pelvic floor 

muscles are not able to provide any direct support for the bladder neck nor is there a 

direct contractile contribution to the urethral sphincteric occlusion’.70, 117, 119     

Figure 2.5 shows a median sagittal section passing through the symphysis pubis of a 

cadaver.  It can be seen that the anterior wall of the urethra is linked to the posterior 

wall of the symphysis pubis. 

 

 

Figure 2.5:   Median sagi al view of the pubourethral ligament showing i s position in relation 
to the urethra, bladder and symphysis pubis

 tt t

(PPUL – proximal pubourethral ligament, IPUL – intermediate pubourethral ligament, DPUL – distal 
pubourethral ligament, P – symphysis pubis, U -  urethra, B - bladder). (Reprinted with permission from 
Vazzoler et al (2002) Page 34, Figure 1,119 Springer Science and Business Media) 
 

Figure 2.6 demonstrates what happens if the minimally invasive needles are not 

maintained close behind the symphysis pubis as they are inserted.   Bladder perforation 

will occur and the common sites are at eleven and one o’clock as is shown at site B.  

Perforation of the bladder is usually not serious provided there is early detection and a 

routine check with a 70° cystoscope immediately after insertion of the needles enables 

management of the injuries without serious sequelae.36     
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Figure 2.6: Sagittal ana omy show ng the position o  the TVT and common si e of bladder
injury 

 t i f t  

(A - tension-free vaginal tape, B - site of bladder injury with TVT in place, C - symphysis pubis,              
D - bladder, E - arcus tendineus fasciae pelvis, F - urethral opening). (Reprinted with permission from 
Abbas Shobeiri et al (2002) Page 1070, Figure 3,59 Lippincott Williams & Wilkins) 
 

Figure 2.7 shows a cystoscopic photograph of a blood clot within the bladder which is 

useful in leading the surgeon to the perforation site, again usually about 11 or 1’o’clock. 

 

  

Figure 2.7:   Cystoscopic image of a bladder per ora ed by a minimally invasive sling needle f t

 

 

The location and innervation of the perineal muscles are also important in maintaining 

the normal structure of the pelvic floor.  The relevant muscles are shown in Figure 2.8 

and Figure 2.9 illustrates the risk of severing the pudendal nerve with a needle and the 

potential damage to the rectal, perineal or sexual function.120, 121   
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Figure 2.8:  Diagram illustrating the perineum and related musculature 
with pe i ell Publishing)  

 
(Reprinted rmission from Shafik et al (2005) Page 168, F gure 1, 122 Blackw

 

 

Figure 2.9: Anatomy of the pudendal nerve and its terminal branches 

ith permi Blackwell Publishing)  
 

he details of the origins, insertions, innervations and functions of the muscles have 

(Reprinted w ssion from Schraffordt et al (2004) Page 24, Figure 2(a),121 

T

been compiled from several references and are noted in Table 2.4 below.123 
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Table 2.4:  Perineal muscles and their origin, insertion and innervation 

MUSCLE ORIGIN INSERTION INNERVATION FUNCTION 
Levator ani  

(pubococcygeus) 

Posterior surface 

of pubis118  

Posterolateral 

surface of urethra 

and also into 

vagina, rectum 

and coccyx118 

Pudendal nerve     

(S2-S4124/S3-

S5125 in the sacral 

para-sympathetic 

plexus).  Average 

diameter 4.67 mm 

Forms pelvic floor, 

acts as sphincter 

for vagina and 

rectum 

Levator ani  

(iliococcygeus) 

Arcus tendineus 

levator ani and 

ischial spine118 

Coccyx118  Pudendal nerve   

Average diameter 

4.67 mm 

Forms pelvic floor 

Coccygeus Ischial spine and 

sacrospinous 

spinous ligament 

Coccyx and 

sacrum  

(5th vertebrae) 

Fourth sacral 

spinal nerves 

Forms pelvic floor 

Sphincter 

urethrae 

Inferior pubic 

ramus (medial 

surface) 

Fibres on median 

side of opposite 

raphe, partially 

surrounds vagina 

but not urethra 

Pudendal nerve 

(perineal branch) 

Constriction of 

urethra and 

vagina 

Deep transverse 

perineal 

(controversial) 

Ischial ramus122  Central perineal 

tendon122   

Pudendal nerve 

(perineal branch) 

Gives support to 

perineum 

(steadies) 

Ischiocavernosus Ischial tuberosity Crura of clitoris Pudendal nerve, 

close to urethral 

wall120 (perineal 

branch, dorsal 

nerve of the 

clitoris)124 

Aids in 

maintaining 

clitoral erection 

Bulbocavernosus Median raphe and 

central area of 

perineum 

Aponeurosis of 

corpus 

cavernosum of 

clitoris 

Pudendal nerve 

(perineal branch) 

Constriction of 

urethra (expels 

urine) and vagina 

Superficial 

transverse 

perineal 

Ischial 

tuberosities122 

Central region of 

perineum122 

Pudendal nerve 

(perineal branch) 

Adds support to 

perineum 

 

A sagittal view in Figure 2.10 showing the tape entering the suburethral tissue also 

demonstrates the proximity of the operative instruments to other vital vessels and 

organs.  The particular blood vessels that are vulnerable to perforation during retropubic 

minimally invasive sling surgery because they are close to the path of the needles are 

the obturator, external iliac, inferior epigastric and superficial epigastric arteries and 

veins.  Figure 2.10 (A) illustrates the distance between the TVT needle and vital 

structures on entry to the suburethral tissue and (B) demonstrates the concentration and 
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vulnerability of the vessels and nerves if the angle of the TVT needle deviates outwards 

from the ipsilateral shoulder as it is inserted.  Figure 2.10 indicates the actual distances 

between the path of the TVT needles and the blood vessels and in an open abdominal 

dissection in Figure 2.12, the position of a SPARC tape and the blue tension suture at 

the midurethra is shown.  
 

 

Figure 2.10:   Cadaver images of the TVT operation

A – The right hemipelvic sagittal view of the sling entering the suburethral tissue 
E – The right hemipelvic sagittal view of the lateral blood vessels and nerves 
 
(Definition of numbers:  1 - symphysis pubis, 3 - compressor urethrae, 4 - TVT, 8 - urethra, 9 - sphincter 
urethrae, 10 - puborectalis, 11 - vagina, 12 - bladder, 13 - clitoris,. 14 – iliac vessels, 16 - obturator 
canal, 17 - obturator nerve, 18 - accessory obturator, 20 - obturator vessels). (Reprinted with permission 
from Abbas Shobeiri et al (2003) Page 187, Figure 1,57 Springer Science and Business Media)  
 

 
 

 

Figure 2.11:  The relationship of the TVT needle to the vascular ana omy of the anterior 
abdominal wall and retropubic space   

t

(Numbers represent the mean distance from the lateral aspect of the TVT needle to the medial edge of the 
vessels.  A = artery, v = vein).  (Reprinted with permission from Muir et al (2003) Page 935, Figure 2,56 
Lippincott Williams & Wilkins) 
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Symphysis pubis Fat overlying urethra

Bladder

SPARC 
polypropylene 

tape

Tension suture

Pubic 
arch

Cooper’s 
ligament

Origin of levatorVein White line

Arcus 
tendineus 
levator 
ani

Arcus 
tendineus 
fascia 
pelvic

 

Figure 2.12   Open abdominal dissection showing implan ed SPARC tape : t
 (Permission to print slide from American Medical Systems) 
 

The bowel is also vulnerable to perforation during minimally invasive suburethral sling 

surgery, particularly if the needles are not maintained close to the posterior surface of 

symphysis pubic as they are inserted.  A photograph of a cadaver showing a bowel 

perforation is shown in Figure 2.13.  Should a bowel perforation occur, it may be fatal 

to the patient as the damage is often not discovered until it is too late.36 

 

 

Figure 2.13:  Perfora ion o  a cadaver’s bowel by TVT needle t f

 (Permission to print slide from Mr J D Taylor, Anatomy of Complications Workshop) 
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Both TVT and SPARC needles and mesh tape pass close to several vital anatomical 

structures; however, as there are no references indicating distances between SPARC 

instrument and the vessels and organs, Table 2.5 was compiled from several references 

using TVT to demonstrate the often close proximity of the needle to the pelvic 

structures.  Of particular note is the 0.5 cm distance between the TVT needle and both 

the midurethra and the bladder as well as the distances between the TVT needle and 

retropubic vessels, nerve and bowel.126  It is important that the needle is angled toward 

the ipsilateral shoulder of the patient because if the needle is inadvertently angled 

further out from the midline of the patient or it swivels out beyond the ipsilateral 

shoulder, the vessels, nerves and bowel are all at risk.126  It is also important that the 

needle travels very close behind the symphysis pubis while it is in the patient’s body in 

order to avoid the bladder and vital organs.  For example, if a patient has had retropubic 

surgery, the bowel sometimes adheres to the posterior surface of the symphysis pubis 

and this increases the risk of bowel perforation. 36, 126 

 

 

 33 
  



Table 2.5:  Course of TVT needle and distance to anatomical struc ure t

TVT NEEDLE 
ACTION 

DISTANCE BETWEEN 
TVT AND STRUCTURE  

STRUCTURE 

Enters  Anterior vaginal epithelium through 1.5 cm incision 

at level of midurethra 

 0-0.5 cm126 Midurethra 

 1.5 cm127   Internal urethral meatus at bladder neck 

 1 cm External urethral meatus 

Angled laterally and 

upwards toward 

ipsilateral shoulder 

1 cm Bladder 

Perforates  Perineal membrane,57 urogenital diaphragm128, 127

 0.5 cm126 Bladder, in space of Retzius at the posterior 

aspect of pubis (ie: between pubis and bladder) 

Pierces  Levator muscle complex126 

Enters  Paraurethral vascular complex that communicates 

with the internal pudendal vessels caudad and the 

vaginal vessels and branches from the vesical 

vessels and accessory obturator vessels 

Travels behind 0 - 0.25 cm Inferior pubic ramus126 

 0.5 cm126 Bladder 

 2 +/- 0.5 cm57 Midline, lateral to the point of insertion of the arcus 

tendineus fasciae pelvis and medial to the 

insertion point for the pubococcygeus muscle to 

the symphysis pubis 

 3 +/- 0.5 cm57/3.2 cm56 Obturator canal (vessels and nerve) 

Travels 1.5 - 3 cm Close to Dorsal venous complex (including the dorsal nerve 

of the clitoris) 

Travels 2.5 - 3 cm  4 +/- 0.5 cm57 Accessory obturator artery and vein 

 2.5 cm57 Midline 

 6 +/- 1 cm57/4.9 cm56 External iliac vessels 

 4 +/- 1 cm57/3.9 cm56 Inferior epigastric vessels 

 Close to126 Bowel, particularly after previous retropubic 

surgery 

Pierces  Anterior abdominal wall 

Pierces  Transversalis fascia 

Pierces  Posterior rectus sheath 

Pierces  Insertion of the rectus abdominis muscle to the 

pubis 

Pierces  Anterior rectus sheath 

Exits  Suprapubic skin 

 
 

In summary, on the basis of the previous literature described in Section 2.1.11.1, there 

was a reasonably comprehensive list of complications associated with the TVT 
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operation in 2002; however, little was know about SPARC.  The rationale of selecting a 

randomised controlled trial to investigate tension-free vaginal tape and suprapubic 

urethral support sling was that TVT was increasingly being chosen by surgeons and 

their patients because of the efficacious results, relatively little morbidity and shorter 

hospital care.  However, there were complications associated with the operation and 

since SPARC appeared to be as successful in treating patients, if there were fewer 

complications with the newer technique, it had the potential to be advantageous for both 

patients and their surgeons.   Therefore, a rigorous RCT needed to be conducted to 

confirm or reject potential benefits of SPARC in relation to TVT. 
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3.2  PERSONNEL 

3.2.1 Investigators 

The ten investigators involved in this randomised controlled trial were either surgeons, 

epidemiologists, biostatisticians or nurses.  The consultant surgeons were based at King 

Edward Memorial Hospital as well as in private practice and comprised one Urological 

Surgeon (clinical supervisor for thesis) and three Urogynaecologists.  The 

epidemiologists were members of the School of Population Health, UWA; and 

comprised the candidate, a Clinical Epidemiologist (thesis supervisor) and the Chair in 

Public Health (thesis supervisor).  Two biostatisticians were involved as one was on 

long leave for part of the trial.  The latter had a joint UWA/KEMH appointment and the 

other was based in the School of Population Health, UWA.  The clinical nurse 

consultant in urology was employed by King Edward Memorial Hospital.   

3.2.2 Other Research Personnel 

Other personnel involved in the trial included urogynaecological registrars, nurses and 

receptionists and they all contributed to the requirements of a trial in addition to their 

normal employment.  The urogynaecological registrars in the public hospital operated 

on study patients under the guidance of the consultant surgeons as a routine part of their 

training.  Approximately fifteen urological nurses and receptionists at Centenary Clinic 

at King Edward Memorial Hospital and in the private clinics were involved during the 

data collection period, and approximately twenty theatre and ward nurses also 

implemented the trial protocol.   

3.2.3 Staff Training  

Each consultant surgeon underwent training with a minimally invasive sling preceptor 

in the SPARC procedure unless they had already been trained by a preceptor and were 

familiar with the technique.  This involved observing and conducting three operations 

with the preceptor followed by approximately six months of experience with the new 

treatment in order to ensure competence in both operations prior to commencement of 

the study.  The registrars at the public hospital were trained according to routine 

hospital practice that requires registrars to observe (and record in their log books with 

the consultant surgeon’s signature) three operations of a particular type prior to being 

able to perform the operation under the guidance of a consultant surgeon.  All research 
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personnel were trained by the candidate in relation to completion and handling of 

documents. 
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3.3 ROUTINE CLINICAL MANAGEMENT OF STUDY PARTICLPANTS   

All trial participants followed a routine clinical management protocol as shown in the 

flow chart in Figure 3.1.  It demonstrates the surgical procedures for TVT and SPARC 

and also that all patients received the same pre-operative, post-operative, post-discharge 

assessment and medical care regardless of the particular minimally invasive sling 

procedure performed.  The flow chart is followed by a description of the routine clinical 

management that was divided into four sections:  the pre-operative diagnostic visit to 

the surgeon, the surgical intervention in theatre for TVT and SPARC, progress while the 

patient was in hospital and the post-operative visit to the surgeon to check the patient’s 

symptoms.  
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Figure 3.1:   Flow chart of the andardized clinical management protocol  st

Clinical diagnosis of stress incontinence    
No exclusion criteria 

Patient agreement to participate in trial:       
Information and consent

TVT SPARC

TVT needle introduced in vaginal incision adjacent 
to midurethra and guided behind pubic bone to exit 

through ipsilateral suprapubic incision

Process repeated on contralateral side

Both TVT needles visible on either side of 
midurethra in vaginal incision with tips protruding 

from suprapubic incisions

SPARC needle introduced in one suprapubic 
incision and guided behind pubic bone to exit 

adjacent to midurethra through vaginal incision

Needles pulled through suprapubic incisions with 
tape attached

Tape clipped to tips of needles which are withdrawn 
through suprapubic incisions 

Process repeated on contralateral side

Both SPARC needle tips visible on either side of 
midurethra in vaginal incision with handles 

protruding from suprapubic incisions

Analysis of data

REPORT

RANDOM ALLOCATION:               
TVT OR SPARC

Catheter insertion, hydro dissection, one vaginal and two suprapubic incisions

Using 70% scope to check that needles have not perforated bladder or urethra

Standardised suprapubic adjustment of tape with no urethral elevation and 
Metzenbaum scissors between urethra and tape

Tape cut at level of suprapubic incision, remaining tape and needles discarded

Using 70% scope, check that needles have not perforated bladder or urethra

Routine hospital management:                                                             
Two voids >150 ml and two urinary residuals <150 ml prior to discharge

6 - 8 week post-discharge visit to surgeon

Three incisions sutured.  Vaginal pack and indwelling catheter inserted overnight, and 
both removed at 0600 the following morning overnight  
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3.3.1 Pre-operative visit to surgeon 

Potential patients presented at the urology clinics with incontinence symptoms; and 

underwent routine diagnostic procedures including medical history, physical 

examination, midstream urinalysis, urodynamics: non-invasive uroflowmetry and 

measurement of residual urinary volume or invasive urodynamics.   Figure 3.2 to 3.5 

illustrate some of the diagnostic tests.  

 

Figure 3.2:   Uroflowme ry instrument showing chair, measuring jug and sensor recorder  t

t

 

 

Figure 3.3:   Diagrammatic representation of urinary flow rate with standardised Interna ional 
Continence Society (ICS) terminology 

(Voided volume – total urinary volume, maximum flow rate – normally greater than 15 ml/s provided the 
volume voided is greater than 150 ml/s, flow time – time over which measurable urinary flow actually 
occurs, average flow rate – volume voided divided by flow time). (Reprinted with permission from 
Balmforth and Cardoza (2003), page 113, Fig 1,91 Journal of the British Menopause Society) 
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Figure 3.4:   Ultrasound used to measure residua  urinary volume  l

st t

 

 

Figure 3.5:   Invasive urodynamic in ruments showing ca heters, sensors and computer 
Reprinted with permission from King Edward Memorial Hospital 
 

If the surgeon diagnosed clinical urinary stress incontinence and recommended 

minimally invasive sling treatment to ameliorate the urinary symptoms, the patient was 

eligible to participate in the randomised controlled trial.  The surgeon discussed the 

benefits, risks, confidentiality, and the routine surgical management associated with 

both her treatment and the study and provided the potential subject with written trial 

information for her records (See Section 3.9.1.1 and Appendix L).  Providing that the 

patient was not excluded according to the trial criteria, an invitation was extended to her 

to participate in the trial with the re-assurance that if she declined, her treatment would 

continue as normal.  If the patient agreed to enter the study, she was requested to sign a 

study consent form (See Section 3.9.1.2 and Appendix M).   
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Thereafter her treatment continued as usual except that her medical information was 

recorded on a data collection form that also  had the protocol guidelines printed on the 

back of the page for reference (See Section 3.9.1.3 and Appendices N and O) and she 

was randomly allocated to either the active control group (TVT) or the experimental 

group (SPARC) for insertion of the particular sling.  Routine preparation for surgery 

included hospital consent for surgery, blood and midstream urine tests and an 

anaesthetic review.  Upon arrival at hospital for treatment, standardised pre-operative 

preparation occurred for all trial participants prior to undergoing a general anaesthetic.  

3.3.2 Intervention 

Details and illustrations of the surgical instruments for TVT and SPARC are presented 

in Section 3.3.2.1 prior to details of the surgical protocol for both instruments.  The 

surgical protocol initially describes and illustrates the commencement of minimally 

invasive sling surgery that is exactly the same for both TVT and SPARC.  Then, details 

and illustrations of the operation specific to initially, TVT, are presented followed by 

the SPARC surgical protocol details.  Finally, the completion of the minimally invasive 

sling surgery describes and illustrates the procedures that are again, exactly the same for 

TVT and SPARC. 

 

3.3.2.1 Surgical instruments  

Tension-free Vaginal Tape (TVT) 
 
The Tension-free vaginal tape instrument is comprised of: 

• Two stainless steel needles 17.5 cm long and 5 mm in diameter  

• Polypropylene mesh 45 cm long and 1.1 cm wide protected by a plastic sheath 

which is permanently connected to the needles 

• A stainless steel rigid catheter guide 

• A stainless steel introducer   

 

The width of the connection between the needle and mesh is 6.3 mm.10  Figure 3.6 to 

3.8 below illustrate the instruments, the device passage and the placement of tape 

showing the entry of the TVT needles through the vaginal incision and exiting through 

the incisions above the symphysis pubis with the tape still attached to the needles. 
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*Trademark

* Trademark

GYNECARE TVT
Tension-Free Support  for Incontinence  

Figure 3.6:  TVT instruments 

Permission to use slide from Johnson & Johnson 
 
 
 
 
 
 

 
GYNECARE TVT
Tension-Free Support  for Incontinence 

Figure 3.7:  TVT device passage 

Permission to use slide from Johnson & Johnson 
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Uterus

Bladder

Symphysis
pubis

Tape

 
GYNECARE
Tension-Free Support  for Incontinence

 TVT

 
 

Figure 3.8:  TVT placement of tape 
Permission to use slide from Johnson & Johnson 
 

Suprapubic Urethral Support Sling (SPARC) 
 
The Suprapubic urethral support sling instrument is comprised of: 

• Two stainless steel needles 22 cm long and 3 mm in diameter; and 

• Polypropylene mesh 50 cm long and 1.1 cm wide protected by a plastic sheath. 

 

The width of the connection between the needle and mesh is 5.8 mm.12 Figure 3.9 to 

3.11 below illustrate the instruments, the device passage and the placement of tape.  The 

SPARC needles are shown entering through the suprapubic incision.  As soon as the tips 

of the needles appear in the vaginal incision, the tape is attached to the ends of the 

needles, and each entire needle and tape is withdrawn back through to exit finally out of 

the suprapubic incisions. 
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Figure 3.9:  SPARC ins ruments t
Permission to use slide from American Medical Systems 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure 3.10:  SPARC device passage 

Permission to use slide from American Medical Systems 
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Pubic 
symphysis

Bladder

Uterus

Tape

                  
Figure 3.11:  SPARC placement of tape 

Permission to use slide from American Medical Systems 
 
 

3.3.2.2 Surgical protocol 

Commencement of operation for TVT and SPARC 
 
During the operation, there were no surgical differences between TVT and SPARC 

patients until after the completion of catheter insertion (not illustrated), infiltration of 

dilute local anaesthetic (Figure 3.12), three incisions (two 0.5 cm suprapubic incisions 

and a small midline vaginal incision) (Figure 3.13) and sharp dissection using 

Metzenbaum scissors (Figure 3.14).      

 

Figure 3.12:   Infiltration of dilute local anaesthetic 

(Reprinted with permission from Hermieu (2005)  Page 126, Figure 2,129 Elsevier)  
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Figure 3.13:   Midline suburethral incision (suprapubic incisions not shown) 
(Reprinted with permission Hermieu (2005) Page 127, Figure 3,129 Elsevier)   
 

 

Figure 3.14:   Sharp dissec on using Metzenbaum scissors ti

(Reprinted with permission Hermieu (2005) Page 127, Figure 4,129 Elsevier)   
 

The surgeon then proceeded with the particular minimally invasive sling that had been 

randomly allocated for the patient.  The randomisation procedure in described in 

Section 3.8.  

 

Tension-free Vaginal Tape (TVT) 
 
In the TVT operation, a rigid catheter guide was inserted in the urethra to displace it 

from the path of the needles (not illustrated).  The two TVT needles connected by the 

non-absorbable tape were laid out to omit twists and the handle or introducer was 

attached.   

 

The surgeon introduced one TVT needle into the small midline vaginal incision 

(Figure 3.15) and carefully guided it upward adjacent to the urethra and behind the 
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pubic bone to exit through the ipsilateral incision above the symphysis pubis 

(Figure 3.16).  The process was repeated with the second TVT needle on the 

contralateral side of the urethra.   

 

Figure 3.15:   One TVT needle is introduced into the midline vaginal incision  
(Reprinted with permission Hermieu (2005) Page 128, Figure 5,129 Elsevier)  
 

 

Figure 3.16:   TVT needle is guided to ipsilateral incision above symphysis pubis   

(Reprinted with permission Hermieu (2005) Page 128, Figure 6,129 Elsevier)  
 

Both TVT needles were then visible on either side of the midurethra in the vaginal 

incision with one tip protruding from each of the two incisions just above the symphysis 

pubis.  The rigid catheter guide and catheter were then removed and a 70o cystoscope 

inserted in the urethra to check for perforations within the bladder and along the urethra.  

If there were any perforations, the site was photographed; and the needle was withdrawn 

and re-inserted unless there was an unusual clinical reason why the operation should be 

abandoned.  If there were no injuries, the cystoscope was removed and the surgeon 
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again checked the tape to omit twists prior to pulling the needles through the suprapubic 

incisions with the tape still attached (Figure 3.17).     

 

The SPARC technique will be described prior to illustrating the completion of the 

operation which was exactly the same for both instruments.   

 

Suprapubic Urethral Support Sling (SPARC) 
 
As indicated previously, the commencement of the operation was similar for TVT and 

SPARC and involved catheter insertion, infiltration of local anaesthetic, three incisions 

and sharp paraurethral dissection using Metzenbaum scissors. 

 

In the SPARC procedure the surgeon introduced one needle with its permanently 

attached handle into one of the suprapubic incisions and carefully guided it downward 

behind the pubic bone adjacent to the midurethra to exit in the small midline vaginal 

incision.  The process was repeated with the second SPARC needle inserted in the other 

suprapubic incision to exit in the vaginal incision on the contralateral side of the urethra.  

Both SPARC needle tips were then visible on either side of the midurethra in the 

vaginal incision with the handles protruding from the incisions just above the symphysis 

pubis. 

 

A 70o cystoscope was inserted into the urethra to check for perforations within the 

bladder and along the urethra.  If there were any perforations, the site was photographed 

and the needle was withdrawn and re-inserted unless there was an unusual clinical 

reason why the operation should be abandoned.  If there were no injuries, the 

cystoscope was removed.  The tape was clipped to the tips of the SPARC needles and 

the needles were withdrawn through the suprapubic incisions with the tape still attached 

(Figure 3.17).   

 

Completion of operation for TVT and SPARC 
 
The adjustment of the tape was standardised with no urethral elevation and Metzenbaum 

scissors between the urethra and the tape (Figure 3.18).  When the surgeon was 

satisfied, the plastic sheath which protected the tape was removed with the Metzenbaum 

scissors still in situ to ensure that there was no tension on the tape (not illustrated).  The 
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remaining suprapubic ends of the tape were cut and they, together with the needles, 

were discarded (Figure 3.19).  All three incisions were sutured.   

 

 

Figure 3.17:   Needles pulled through incision with tape still attached  
 (Reprinted with permission Hermieu (2005) Page 128, Figure 7,129 Elsevier)  
 

 

 

Figure 3.18:   Adjus ment of tape t

 (Reprinted with permission Hermieu (2005) Page 129, Figure 8,129 Elsevier)  
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Figure 3.19:   Tape is cu  and incisions are sutured t
(Reprinted with permission Hermieu (2005) Page 129, Figure 9,129 Elsevier)  

3.3.3 Inpatient progress 

There was no difference in the routine post-operative management of TVT or SPARC 

patients.  Management of any complications was based on current clinical practice and 

was documented on the reverse side of the data collection form.  All TVT and SPARC 

patients remained in hospital until the surgeon was satisfied that the patient had had two 

natural voids >150 ml in volume with the urinary residual volumes <150 ml.  The total 

patient stay (in days) was recorded, as was the operation day, urinary management 

while in hospital and on discharge. 

3.3.4 Post-discharge visit to surgeon 

An appointment was made with the surgeon six to eight weeks after surgery for all 

minimally invasive sling patients. During the visit, the patient’s incontinence symptoms 

were evaluated using the same subjective and objective assessment criteria as had been 

used during the pre-operative visit excluding urodynamic assessment.  

 

The patient’s post-discharge visit to the surgeon was the end of her participation in this 

randomised controlled trial.  Any new urinary symptoms that persisted or resulted from 

the operation (active control or experimental group) were clinically managed as the 

condition required, but were not captured within this short-term outcomes trial.   
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3.4 OUTCOMES 

3.4.1 Primary Outcome 

3.4.1.1 Bladder perforation 

The primary outcome was bladder perforation, defined as bladder injury caused by the 

needle or mesh during or subsequent to surgery up until the post-discharge visit.   

3.4.2 Secondary Outcomes 

The secondary outcomes were blood loss, voiding difficulty, urgency and the short-term 

cure of stress incontinence symptoms at the post-discharge visit to the surgeon.  Each of 

these outcomes was operationally defined as follows: 

 

3.4.2.1 Peri-operative blood loss 

Excessive blood loss was estimated by the surgeon as a loss of blood greater than 

100 ml during the minimally invasive sling operation or the presence of haematoma 

during surgery or at any time up until the post discharge visit to the surgeon.  

 

3.4.2.2 Post-operative voiding difficulty 

Voiding difficulty was determined by several indicators.  These included comparison 

between pre-operative and post-discharge subjective and objective measures, as well as 

information collected while the patient was in hospital.   

 

Pre-operative and post-discharge subjective voiding difficulty indicators were: 

frequency over 16 hours, nocturia over 8 hours, hesitancy, poor stream, incomplete 

emptying, double voiding and post-micturition dribble.  Pre-operative and post-

discharge objective voiding difficulty was measured by natural voiding volume, 

maximum flow rate, average flow rate and residual urinary volume.   

 

The inpatient criteria were operational definitions for voiding dysfunction.  If patients 

were unable to void spontaneously, the surgeon could elect to repeat the urinary residual 

test, retain the catheter, re-insert the catheter, return the patient to theatre to loosen or 

transect the tape, or discharge the patient with catheter.  Acute urinary retention was 

determined to be the total reliance of the patient on catheterization due to the persistent 
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inability to void spontaneously.  Patients could be discharged from hospital after two 

natural voids > 150 ml urinary volume with the urinary residual volumes < 150 ml.  

 

3.4.2.3 Post-operative urgency  

Urgency was determined by subjective reporting of symptoms of urgency (a sudden 

uncontrollable need to void) or urge incontinence (UI) before and after surgery until the 

post-discharge visit to the surgeon.   

 

3.4.2.4 Short-term cure of stress incontinence symptoms  

Improvement or cure of stress incontinence symptoms at six to eight weeks was 

determined by comparing pre-operative and post-discharge subjective and objective 

assessments of SI.  The subjective assessments of stress incontinence were the patients’ 

reports in relation to absence/presence and severity of symptoms, their use of protection 

due to urinary leakage, as well as a scale of improvement of their symptoms (1-100).  

The structured options for the subjective reports in relation to stress incontinence 

symptoms and protection ranged from no, occasionally, frequently to always.  The 

severity of symptoms were recoded as either complete cure (no stress incontinence) or 

failure (occasionally, frequently or always incontinence) to correspond with the 

objective assessment of cure.  The objective definition of cure was the observed absence 

of urinary leakage when the patient coughed while supine with a comfortably full 

bladder.   

3.4.3 Other Findings 

Vaginal mesh erosion was not selected a priori as a secondary outcome for the trial; 

however, it was subsequently recorded as a clinically relevant adverse event.  Vaginal 

mesh erosion was defined as visualization of the mesh in the vagina by the surgeon at 

any time after surgery up to and including the post-discharge visit. 
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3.5 RANDOMISED CONTROLLED EQUIVALENCE TRIALS 

A comparative or superiority trial usually aims to reject a null hypothesis of no 

difference and “demonstrate a difference between two interventions.”130 p.1172  An 

equivalence or two-sided equivalence trial is the opposite as it involves a null-

hypothesis of non-equivalence in addition to a clinically relevant or equivalence 

interval.  It hopes to “determine whether one intervention is therapeutically similar to 

another treatment.”131 p.1152 within a pre-specified clinically relevant interval.  A non-

inferiority or one-sided equivalence trial is similar to a two sided equivalence trial in 

relation to a null hypothesis of non-equivalence and an equivalence interval; however, it 

aims to demonstrate that an experimental treatment is no worse than a standard 

treatment within a pre-specified clinically relevant interval.130 p.1172

 

The main difference between a superiority and an equivalence or non-inferiority trial is 

that the latter two seek to test whether outcomes of interest in the two study groups are 

equivalent or non-inferior within a pre-specified clinically acceptable difference.  As 

such there is less emphasis placed on hypothesis testing.  The sample size determination 

of an equivalence or non-inferiority trials is based on a null-hypothesis of non-

equivalence and an alternative of equivalence and conclusions of the trial are based 

primarily on appropriate 95% confidence limits in accordance with the Consolidated 

Standards of Reporting Trials (CONSORT) guidelines for randomised controlled one 

and two-sided equivalence trials.130, 131  The difference between superiority and 

equivalence or non-inferiority trials is not always understood and thus authors often 

include conclusions based on a 95% confidence limit as well as the p value in order to 

assist readers. 

 

Another important difference between superiority and both non-inferiority and 

equivalence trials relates to per protocol and intention to treat analysis.  Analysis for the 

primary outcome should be presented per protocol rather than as intention to treat.  The 

reason is that analysis based on intention to treat and the inclusion of, for example,  

patients who were lost to follow up can result in erroneously declaring equivalence 

when none exists because intention to treat analysis in an equivalence trial does  not 

lead to a conservative result as it does in a superiority trial.132    
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Other factors that distinguish the design, conduct or analysis of equivalence or non-

inferiority trials include: 132

• Trial outcomes should have some similarity to previous trials 

• Conduct of the trial should be especially rigorous (with respect to reporting 

withdrawals, loss to follow up and protocol deviations)  

• Evidence of efficacy of both treatments should be provided132, 133 

• Conclusions should be based on appropriate confidence limits134 
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3.6 SAMPLE SIZE 

3.6.1 Calculation 

The sample size was calculated in consultation with the biostatistician using NCSS 

Sample Size and Power Analysis Software.135  In a one-sided equivalence or non-

inferiority trial, a pre-determined clinically relevant interval or range of acceptability for 

the experimental treatment is termed the specified non-inferiority interval or margin of 

equivalence.  Thus results for both the active control group (TVT) and the experimental 

group (SPARC) that fall within the margin of equivalence lead to a conclusion that the 

experimental treatment is no worse than the standard treatment.   

 

Whilst the incidence of bladder perforation reported in the literature is high 

(up to 24%),13 the sample size calculation for this RCT was based on the estimated 

perforation rate experienced by the trial surgeons in previous TVT procedures, namely 

2%.  The surgeons determined that they would accept an up to 5% absolute difference in 

bladder perforation occurrence between TVT and SPARC as still being clinically 

equivalent.  It was decided to do a one-sided test as the TVT operation had already been 

used for some years with excellent results and there would be little reason to change to 

the newer SPARC procedure if the results were worse than for the TVT method.  

Calculations for a one-sided equivalence or non-inferiority model with a power of 80% 

and an alpha of 0.05 indicated a required minimum sample size of 145 patients for each 

arm of the study.   

3.6.2 Withdrawal or Loss to the Study 

Assessment of the surgeons’ previous experience with TVT indicated that the time lag 

from recruitment to surgery was usually less than four weeks with patients usually 

returning to the surgeon for the six-eight week post-discharge check up.  Thus the 

period of patient participation in the trial was estimated to be approximately three 

months and this relatively short duration combined with the tendency of the study 

surgeons’ previous TVT patients to return for the post-discharge visit suggested that 

loss to follow up would not be a large problem.  It was estimated that an additional 5% 

recruitment, or approximately 15 patients, would suffice. 
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3.7 TERMINATION OF TRIAL   

3.7.1 Stopping Rules 

The rules for terminating the trial were based on a cumulative tally of adverse events.  If 

the tally reached 14%, an interim analysis would be carried out by an independent 

biostatistician.  It was determined a priori that cessation of the study would occur if 

there was a difference in the proportion of adverse events of at least 5% found to be 

significant at a level of 0.01 or less between TVT and SPARC.  Pertinent adverse events 

included any combination or accumulation of the primary or secondary outcomes or 

other clinically relevant adverse events.  Potential adverse events in relation to the study 

outcomes were identified as: 

• Peri-operative blood loss in excess of 500 ml 

• Continued use of catheter until post-discharge visit 

• Required division of non-absorbable tape 

• Post-operative urgency at six weeks 

• Persistent stress incontinence symptoms at six weeks 
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3.8 RANDOMISATION 

3.8.1 Generation of Random Numbers 

Based on reports of TVT related complications in the medical literature, randomisation 

within specific strata were used in the trial.  These strata were: 

• Previous incontinence surgery (yes, no)  

• Experience of the surgeon (consultant, registrar) 

  

The objective was to minimise the potential confounding effects that could result if by 

chance an unequal number of patients with prior incontinence surgery or less 

experienced surgeons were randomised to one arm of the study.  Varying block sizes of 

four, six and eight were used within each stratum to preclude prediction of allocation by 

the surgeons.  The biostatistician generated the random allocation sequence of TVT and 

SPARC for each stratum using SAS/STAT software.136   

3.8.2 Implementation of the randomisation process  

After generation of the random allocations, the randomisation documents were prepared 

by the candidate and delivered to the clinical nurse consultant at the trial randomisation 

centre and the surgeons’ receptionists.  The trial randomisation centre was located at 

King Edward Memorial Hospital in order to ensure both the confidentiality of patient 

information and the concealment of the allocations to TVT or SPARC.  Documents 

delivered to the clinical nurse consultant included instructions in relation to the 

randomisation process (Appendix P), the random allocation master record 

(Appendix Q), and random allocation envelopes and insertions (Appendix R).  Each 

surgeon’s receptionist received instructions (Appendix S) on the randomisation process, 

the surgeon’s trial operations record (Appendix U) and in relation to handling the trial 

documents in the surgeon’s rooms. 

 

3.8.2.1 Random allocation master record   

The random allocation master record was completed by the clinical nurse consultant and 

it linked patient names to a quota allocation (QA) code.   The QA code was a unique 

code for each allocation in the trial and it was the only record of all TVT or SPARC 
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allocations for the trial.  The columns on the master record included the following 

information (Appendix Q): 

• QA code  

• Date of phone call from surgeon’s receptionist 

• Patient’s name 

• Date consent form was signed 

• Primary (pconsurg/P) or secondary (sconsurg/S) incontinence surgery plus number 

(eg: P8 = 8th patient with no previous incontinence surgery for the particular surgeon 

to be randomly allocated) 

• Allocation to TVT or SPARC 

• Surgeon 

• Hospital where the operation would be performed  

• Date of surgery 

• Date completed data collection form was collected from surgeons’ rooms 

 

3.8.2.2   Random allocation envelopes and insertions 

The concealing envelopes and their inserted allocations (Appendix R) were based on the 

biostatistician’s lists of random TVT/SPARC allocations and were opened by the 

clinical nurse consultant during allocation of the instrument.  There were twelve sets of 

sealed, opaque and sequentially numbered, randomisation envelopes. The sets were 

comprised of either no previous incontinence surgery (pconsurg) or previous 

incontinence surgery (sconsurg) for each of the six surgical groups (the four consultant 

surgeons’ private practices, the registrars and the combined public hospital consultant 

surgeons).   

 

Each envelope was printed with the surgeon’s name, the initials ‘P’ for primary or ‘S’ 

for secondary incontinence surgery plus its pconsurg/sconsurg number.  The number 

represented the particular surgeon’s next primary or secondary incontinence operation.  

Envelopes were retained in exact ascending numerical order within each of the six 

surgeons’ groups and placed in either a primary or a secondary incontinence lever arch 

file.  
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Inside the envelopes there was a form showing the particular random allocation to TVT 

or SPARC and a table to write the name of the surgeon requesting the randomisation, 

the patient’s name and date of surgery, the unique QA code, whether the patient was 

undergoing primary or secondary incontinence surgery and the pconsurg/sconsurg 

number.  

 

3.8.2.3   Surgeons’ trial operations record 

The trial operations record was maintained by each surgeon’s receptionist and the 

columns on the record (Appendix T) include the following information: 

• Date of call to the trial randomisation centre 

• Patient’s name 

• Date consent form was signed 

• ‘P’ or ‘S’ (primary or secondary incontinence surgery) plus pconsurg/sconsurg 

number 

• TVT or SPARC allocation 

• QA code 

• Hospital where surgery would be performed 

• Date of surgery 

• Date completed data collection form was collected from the surgeon’s office 

 

In order to ascertain the random allocation for each patient, the receptionist of the 

surgeon who recruited the patient into the study telephoned the clinical nurse consultant 

at the trial randomisation centre and provided her with the following information: 

• Name of patient 

• Presence or absence of previous incontinence surgery and the next 

pconsurg/sconsurg number 

• Date the consent form was signed 

 

At the trial randomisation centre, this information was written on the random allocation 

master record adjacent to the next available number, which was also the QA code.  The 

same QA code was attached using a unique self-adhesive number to the random 

allocation envelope before it was opened.  The contents of the envelope indicated 

whether the patient was allocated to the active control or the experimental group, and 
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the allocation (TVT or SPARC) was noted on the randomisation allocation master 

record.  The trial randomisation centre imparted this information and the QA number to 

the receptionist who wrote them on her trial operation record and then notified the 

theatre staff of the hospital where the operation was to occur of the allocated treatment 
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3.9 TRIAL PROCEDURES AND DOCUMENTATION IN THE CLINICS  

The clinic trial documentation was designed, prepared, placed in twenty green study 

files and delivered to the surgeons and their receptionists by the candidate at the 

commencement of the trial.  At King Edward Memorial Hospital, the trial files were 

placed in all eight of the examining rooms which were used by the consultants and 

registrars and supplies of forms to all the clinics were delivered by the candidate 

throughout the data collection period.  The documentation comprised instructions for 

handling the patient forms and spreadsheets (Appendix S), the patient information sheet 

(Appendix L), the consent form (Appendix M) and data collection forms (Appendix N) 

with the protocol guidelines printed on the reverse side of the page (Appendix O). 

3.9.1 Procedures for patient recruitment by the surgeon 

In order to commence recruiting patients to the trial, each surgeon received a study file 

that had separate sleeves.  Each sleeve contained all the documents that the surgeon 

would need for each patient for the duration of the patient’s participation in the trial.  

The documents included a patient information sheet, trial consent form and data 

collection form for each patient and they were colour coded to ensure differentiation 

between the public and private hospitals.  

 

3.9.1.1  Patient information sheet 

As described in the chapter in relation to the pre-operative visit to the surgeon (see 

Section 3.3.1), if the surgeon was satisfied that the patient was eligible for the trial, she 

was invited to participate in the study and received a relevant information sheet.  The 

patient information sheet was similar for all the hospitals with the exception of the 

contact details for patient queries or complaints.  The single page document referred to 

the two surgical treatments for stress incontinence in the trial, what the procedures 

would entail for the patient, potential risks, benefits for future patients, confidentiality 

of all medical notes, unaltered medical care regardless of participation or withdrawal 

from the study, and contact information (Appendix L).     

 

3.9.1.2 Patient consent form 

If the patient agreed to participate in the trial, she was asked to sign a study consent 

form.  The standard consent form from King Edward Memorial Hospital was adapted 
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for this trial.  Patients agreed that they had read and understood information provided to 

them and that withdrawal from the trial would not interfere with their medical treatment.  

They also agreed that they could be approached at a later data as part of a long-term 

evaluation of the operations and that research data could be published providing no 

names were used.  The consent form was signed by both the patient and the surgeon 

after discussion of participation in the trial and provision of the written documentation 

(Appendix M). 

 

3.9.1.3 Data collection form 

After consent to participate in the study was provided by the patient, her pre-operative 

information was recorded by the surgeon on a single page, semi-structured blue data 

collection form.  The data collection form was divided into the four stages of the trial; 

pre-operative visit to the surgeon, the operation, the period while the patient was in 

hospital, and the six-eight week post-discharge visit to the surgeon (Appendix N).  

Protocol guidelines were printed on the reverse side of the data collection form for 

reference (Appendix O). 

3.9.2 Procedures for the surgeons’ receptionists  

Each green study file delivered to the receptionists contained instructions (Appendix S), 

the surgeon’s trial operations record, as well as spare patient information sheets, consent 

forms and data collection forms for the surgeon.  The instructions (Appendix T) referred 

to completion of the surgeon’s trial operations record spreadsheet in relation to 

randomisation (see Section 3.8.2.3) and the patient’s progress through the trial, as well 

as how to manage the  patient information sheet (to be retained by the patient), consent 

form (to remain in the patient’s chart) and data collection form.  The completed data 

collection form was copied in order for the medical information to be both analysed and 

retained on the patient’s chart.     

3.9.3 Quality Assurance 

All procedures and documents were tested during the training period.  The procedures 

worked smoothly with few modifications; however, there were some amendments made 

to the data collection form to make it easier to use prior to commencement of the trial.  

Since the request by the surgeons was to have a single page data collection form, these 

changes involved lexical clarity and alterations to locations of particular questions on 

the form.     
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The accuracy of the information collected on the data collection form was checked by 

the candidate after each patient had completed her treatment.  This included 

randomisation, data recorded on the data collection forms in relation to clinic notes and 

where necessary against hospital records, as well as all data abstracted into a SPSS 

software statistical package. 

3.9.4 Patient Code Numbers 

To ensure concealment of the link between the patient and the overall trial code 

numbers used in the SPSS data programme, the components of the patient code number 

as well as their arrangement within the code, were known only to the candidate.   
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3.10 BLINDING 
It was clearly not possible to blind the surgeons in this randomised controlled trial as to 

which procedure was performed.  Patients were blinded prior to surgery and after the 

operation were unable to detect which sling they had received from their incisions.  

Patients were told which operation they had undergone if they requested the information 

after surgery as we were advised that we were legally obliged to inform them of which 

instrument they had received if they wished to know.  
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3.11 STATISTICAL ANALYSIS 

Information was abstracted into SPSS137 by the candidate and checked for accuracy by 

the candidate and a third person.  Patients who were lost to follow up prior to surgery 

were excluded from the analysis because the effect of including them in an equivalence 

trial is no longer conservative.132  Analysis of the remaining patients who underwent 

surgery was by intention to treat.  A baseline table was prepared in order to test for 

potential confounders between TVT and SPARC for any of the demographic or clinical 

characteristics of the patients prior to presentation of the trial results.   

 

The comparability of patient results for the TVT and SPARC groups were assessed 

using the appropriate univariate test depending on the level of measurement of the 

variable with a significance level set at 5%.  Results for the primary outcome were 

calculated and compared against the pre-determined clinically defined clinically defined 

acceptable limits of equivalence and are presented as proportions and the corresponding 

95% confidence limits for TVT and SPARC, the difference between the proportions and 

the 95% confidence limits, the odds ratio and its 95% confidence limits and finally and 

p value.  The 95% confidence limits have been used because this is an one-sided 

equivalence or non-inferiority trial, the odds ratio was chosen because bladder 

perforation was an outcome with a rare occurrence in this trial and thus the odds ratio 

approximates to the cumulative incidence ratio, and the p value is used to assist the 

reader in confirming the statistically significant status of the proportions.  Secondary 

outcome results are presented as proportions and odds ratios with the corresponding 

95% confidence limits as well as the p value.  Univariate techniques used included 

Fisher’s exact test for 2 by 2 tables, Pearson’s Chi squared and Wilcoxon rank sum 

tests. 

 

Despite a good balance between potential confounders in the baseline characteristics 

table, the statistical package “R”138 multivariate logistic and linear regression techniques 

were applied to assess the association between TVT and SPARC and the respective 

outcome in order to increase the precision of the results.139  Based on previous research 

and clinical experience, the following patient characteristics were believed to be 

associated with increased risk of complications after minimally invasive sling surgery; 

and therefore multivariate models were adjusted for age, parity, previous incontinence 
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and other pelvic surgery, concomitant surgery and surgical experience.  The trial is 

reported as per the CONSORT equivalence statement.40, 131 
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4 RESULTS 

The results of the trial commence with a description of the patients and a chart showing 

the flow of patients through the trial followed by their details and a table of 

demographic and clinical characteristics prior to surgery.  The primary outcome is 

reported as a univariate proportion and the 95% confidence limit as well as an odds ratio 

and its 95% confidence limit and a p value.  The result after multivariate adjustment is 

also reported and the data is displayed in a table.  Each secondary outcome is also 

described as both a univariate and multivariate result and supported by tables as are 

other adverse events which were not a priori selected outcomes.  Univariate and 

multivariate results for concomitant surgery is also addressed. 

 

The 313 patients were aged between 27 and 96 years and randomised to either TVT 

(n = 154) or SPARC (n = 159).  Overall, 301 patients received the randomised surgical 

treatment (TVT 147, SPARC 154) and 300 returned for the six to eight week post-

discharge visit to the surgeon.  One patient declined to undergo post-discharge internal 

examination (SPARC).  Figure 4.1 shows the flow of participants through the study. 
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TOTAL RECRUITED PATIENTS    
(n = 313)

TVT       
(n = 154)

SPARC     
(n = 159)

Lost to follow up prior to surgery 
(n = 7)

Abandoned surgery (n = 2)
(- arterial bleeding during infiltration      
- bleeding during hysterectomy due      

to von Willebrand's disease)    
Cancelled surgery (n = 2)
Postponed surgery (n = 2)
Withdrew from trial (n = 1)

Received allocated treatment
(n = 147)

Lost to follow up after surgery
(n = 0)

Lost to follow up prior to surgery 
(n = 5)

Cancelled surgery (n = 3)
Postponed surgery (n = 2)

Received allocated treatment
(n = 154)

Lost to follow up after surgery
(n = 1)

TOTAL COMPLETED PATIENTS
(N = 300)
REPORT

Complete data available
(n = 153)

Complete data available
(n = 147)

RANDOM ALLOCATION:         
TVT OR SPARC

 

Figure 4.1:   Flow o  patients through the trialf
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Overall 254/301 (84.4%) patients were diagnosed with stress incontinence and the 

remaining women 47/301 (15.6%) had mixed incontinence.  Similar to current clinical 

practice, urodynamics were performed in the clinics of specific study surgeons and 

254/301 (84.4%) of the women were tested.  Patients not undergoing urodynamics 

(47/301, 15.6%) were tested for mobile bladder necks, voiding volume, maximum and 

average flow rates and urinary residual volume.  There was no statistically significant 

difference between TVT and SPARC for the following:  patients undergoing 

urodynamics or not (p=0.74), urodynamic or non-urodynamic diagnoses (p=0.85, 

p=0.68 respectively), or for urodynamic or non-urodynamic maximum flow rate 

(p=0.33 and p=0.25 respectively) and urinary residual volume (p=0.14 and p=0.46 

respectively).  Patients with abnormally low flow rates or high urinary residual volumes 

were excluded from the trial.  

 

Baseline demographic characteristics and pre-operative assessments are shown in 

Table 4.1.  The table illustrates that the randomisation process was successful in 

controlling potential confounders in the trial as the relevant baseline TVT and SPARC 

proportions were close together and none were statistically significantly different 

between patients in the two groups. 
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Table 4.1:  Baseline demographic characteristics and pre-operative incontinence assessment 

VARIABLE TVT            
(147)

SPARC         
(154)

P

Age (years) 53.23 +/- 12.11 51.92 +/- 11.23 0.33
Body Mass Index (kg/m2) 27.76 +/- 5.25 27.59 +/- 5.49 0.79
Parity (number of births) 2 (2.0, 3.0) 2 (2.0, 3.0) 0.50
Previous incontinence surgery (yes) 36 (24.5%) 35 (22.7%) 0.79
Other previous pelvic surgery (yes) 72 (49.0%) 70 (45.5%) 0.57

Hesitancy (yes) 21 (14.3%) 29 (18.8%) 0.35
Poor stream (yes) 25 (17.0% 28 (18.2%) 0.88
Incomplete emptying (yes) 42 (28.6%) 57 (37.0%) 0.14
Double voiding (yes) 36 (24.5%) 43 (27.9%) 0.52
Post micturition dribbling (yes) 49 (33.3%) 48 (31.2%) 0.71
Dysuria (yes) 17 (11.6%) 16 (10.4%) 0.85
Bladder pain (yes) 14 (9.5%) 18 (11.7%) 0.58

Frequency/16 hrs 6.4 (4.0, 9.0) 6.4 (4.0, 8.0) 0.17
Nocturia/8 hrs 1 (0.0, 2.0) 1 (0.5, 2.0) 0.77
Voiding volume (ml) 321 (117.7, 561.0) 287 (101.8, 467.8) 0.24
Maximum flow rate (ml/s) 44 (28.6, 47.0) 39.7 (24.4, 47.8) 0.42
Average flow rate (ml/s) 15 (10.6, 20.0) 14 (10.0, 20.6) 0.47
Residual (ml) 4 (4.0, 40.0) 4 (1.5, 20.0) 0.24

Urgency (yes) 110 (74.8%) 121 (78.6%) 0.50
Urge incontinence (yes) 89 (60.5%) 91 (59.1%) 0.82

Protection (yes) 126 (85.7%) 132 (85.7%) 0.99
Stress incontinence subjective symptoms (yes) 147 (100%) 154 (100%) 0.99
Stress incontinence objective leakage (yes) 120 (81.6%) 116 (75.3%) 0.21

Urodynamic testing (yes) 123 (83.7%) 131 (85.1%) 0.74
Diagnosis (stress incontinence) 125 (85.0%) 129 (83.8%) 0.77
Diagnosis (mixed incontinence) 22 (15.0%) 25 (16.2%) 0.77

Values are given as n (%), mean (SD) or medians (interquartile range)
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4.1 PRIMARY OUTCOME 

There were four bladder perforations in 301 operations as is shown in Table 4.2 and all 

were detected intra-operatively.  The difference in the percentages of bladder 

perforation between patients randomised to TVT (1/147, 0.7%, 95% CL: 0.0, 5.5) 

compared with those who underwent the SPARC procedure (3/154, 1.9%, 

95% CL: 0.6, 8.6) fell within the a priori defined clinically acceptable limits and 

therefore, was not statistically significant (Difference in rates: 0.013, 95% CL: -0.01, 

0.04; OR: 2.89, 95% CL: 0.30, 28.21; p=0.62).   

Table 4.2:  Resul s for pr mary outcome:  B adder perforation t i l

OUTCOME VARIABLE OR COVARIATE    TVT          
(147)

SPARC        
(154)

OR           
(95% CI)

P 

PRIMARY OUTCOME:

BLADDER PERFORATION 1/147 (0.7%) 3/154 (1.9%) 2.89 (0.30, 28.21) 0.62

- multivariate adjustment (SPARC/TVT) 1.23 (0.22, 6.89) 0.81*≠

- previous incontinence surgery adjusted (yes/no) 16.18 (1.49, 175.15) 0.02*≠

Values are in numbers (percentages) 

* Statistically significantly different (p < 0.05)

≠  Regression model adjusted for age, parity, previous incontinence and other pelvic surgery, concomitant surgery and surgical experience

 

All four patients who sustained this injury were undergoing a second operation for 

incontinence and the risk of bladder perforation when compared with previous 

incontinence surgery was significant (OR: 16.2, p=0.02). The effect after multivariate 

adjustment for age, parity, previous incontinence surgery, other previous pelvic surgery,  

concomitant surgery, experience of surgeon, and surgeon’s perception of looseness of 

tape was also not statistically significantly different between TVT and SPARC 

(OR: 1.23, 95% CL: 0.22, 6.89; p=0.81).   
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4.2 SECONDARY OUTCOMES 

The secondary outcomes include estimated blood loss, voiding difficulty, urgency and 

cure of stress incontinence at six weeks and each will be considered individually. 

4.2.1 Blood Loss    

As is shown in Table 4.3, there were no major vascular events during or after surgery 

and the results were similar in estimated blood loss >100 ml or haematoma for TVT 

compared with SPARC patients (21.8%, 18.2%; p=0.47; and 4.1%, 2.6%; p=0.53 

respectively).  Operative blood loss was low with only 4/301 patients (1.3%) losing 

>300 ml, all of whom had undergone concomitant vaginal surgery.  Multivariate 

adjustments showed that blood loss >100 ml was the only study outcome which 

demonstrated a statistically significant result for concomitant surgery (OR:  2.44, 

p=0.004). 

Table 4.3:  Resul s or secondary outcome:  B ood lo  t f l ss

OUTCOME VARIABLE OR COVARIATE    TVT          
(147)

SPARC        
(154)

OR           
(95% CL)

P 

SECONDARY OUTCOMES: 

1.  BLOOD LOSS             

Blood loss >100 ml 32/147 (21.8%) 28/154 (18.2%) 0.80 (0.45, 1.41) 0.47

- concomitant surgery adjusted (yes/no) 2.44 (1.32, 4.52) 0.004*≠

Haematoma 6/147 (4.1%) 4/154 (2.6%) 0.63 (0.17, 2.27) 0.53

Values are in numbers (percentages) 

* Statistically significantly different (p < 0.05)

≠  Regression model adjusted for age, parity, previous incontinence and other pelvic surgery, concomitant surgery and surgical experience
 

4.2.2 Voiding Difficulty 

Differences between the pre-operative and post-discharge subjective voiding difficulty 

indicators were not statistically significantly different for either minimally invasive 

sling, except for double voiding where 9/111 (8.1%) TVT patients developed double 

voiding after surgery compared with 20/110 (18.2%) SPARC patients (OR: 2.52, 95% 

CL: 1.09, 5.81; p=0.03) (Table 4.4).  This did not affect the rate of urinary tract 

infections which was relatively low (10.7%) and not statistically significantly different 

between TVT and SPARC. 
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Table 4.4:  Resul s or secondary outcome:  Voiding difficulty t f

OUTCOME VARIABLE OR COVARIATE    TVT          
(147)

SPARC        
(154)

OR           
(95% CL)

P 

SECONDARY OUTCOMES: 

2.  VOIDING DIFFICULTY

Hesitancy (persistent) 7/21 (33.3%) 5/29 (17.2%) 0.42 (90.11, 1.57) 0.31

Poor stream (persistent) 9/25 (36%) 9/28 (32.1%) 0.84 (0.27, 2.63) 0.78

Incomplete emptying (persistent) 9/42 (21.4%) 22/57 (38.6%) 2.31 (0.93, 5.72) 0.08

Double voiding (persistent) 9/36 (25%) 14/43 (32.6%) 1.45 (0.54, 3.89) 0.62

                        (de novo) 9/111 (8.1%) 20/110 (18.2%) 2.52 (1.09, 5.81) 0.03*

Post micturition dribbling 16/49 (32.7%) 15/48 (31.3%) 0.94 (0.40, 2.20) 0.99

Frequency/16 hrs - (post-op) 4.6 (3.3, 6.0) 4.6 (3.3, 6.4) 0.89

(pre/post-op difference) ↓ 1.30 (0.0, 4.3) 0.85 (0.0, 2.7) 0.07

Nocturia/8 hrs - (post-op) 0.5 (0.0, 1.0) 1 (0.0, 1.0) 0.08

(pre/post-op difference) ↓ 0 (0.0, 1.0) 0.5 (0.0, 1.0) 0.54

Objective criteria:

Voiding volume (ml) - (post-op) 247 (159.0, 382.0) 228.5 (150.0, 400.8) 0.57

(pre/post-op difference) ↓ 65.9 (-141.8, 275.5) 2.0 (-118.0, 248.5) 0.62

Maximum flow rate (ml/s) - (post-op) 25 (15.0, 40.0) 26 (18.0, 40.0) 0.49

(pre/post-op difference) ↓ 9 (0.0, 19.1) 6.0 (0.0, 15.0) 0.15

- pre-op max flow rate adjusted (ml/s) <0.001* §

Average flow rate (ml/s) - (post-op) 9 (6.1, 14.0) 10 (7,0, 16.0) 0.39

(pre/post-op difference) ↓ 4 (0.0, 9.0) 4.0 (-0.6, 8.9) 0.31

Urinary residual volume (ml) - (post-op) 9 (0.0, 41.0) 4 (0.0, 38.0) 0.51

(pre/post-op difference) ↑ 0 (-18.3, 11.0) 0.0 (-17.0, 14.0) 0.68

- pre-op urinary residual vol adjusted (ml) 0.01* §

Inpatient criteria:

Repeat urinary residual 6/147 (4.1%) 10/154 (6.5%) 1.63 (0.58, 4.61) 0.44

Retain catheter 6/147 (4.1%) 12/154 (7.8%) 1.99 (0.73, 5.44) 0.23

Re-insert catheter 5/147 (3.4%) 9/154 (5.8%) 1.76 (0.58, 5.39) 0.42

Return to theatre to loosen tape 0/147 (0%) 10/154 (6.5%) ∞ (2.2, ∞) 0.002*

Divide tape 0/147 (0%) 0/154 (0%) -                                   -             

Discharge with catheter/self-cath 2/147 (1.4%) 3/154 (1.9%) 1.44 (0.24, 8.75) 0.99

Values are in numbers (percentages) or in medians (interquartile range)

* Statistically significantly different (p < 0.05)

≠  Regression model adjusted for age, parity, previous incontinence and other pelvic surgery, concomitant surgery and surgical experience

§  Regression model - additionally adjusted for coresponding pre-operative measure
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There was also no statistically significant difference between TVT and SPARC for any 

of the pre-operative and post-discharge objective voiding difficulty measures.  

However, regression analysis showed that for both TVT and SPARC the pre-operative 

maximum flow rate and residual urinary volume were significantly associated with their 

corresponding post-discharge measures (p<0.001 and p=0.01 respectively) (see 

Table 4.4).  The mean post-discharge residual urinary volume increased by 15% 

(95% CL: 0.03% ml, 0.27% ml).   

 

All of the inpatient criteria for voiding difficulty resulted in lower percentages for TVT 

patients than for SPARC patients although only the return to theatre for loosening of the 

tape was statistically significantly different (TVT 0/147, 0%; SPARC 10/154, 6.5%; 

OR: ∞, 95% CL: 2.2, ∞; p=0.002) (Figure 4.3).  Eight out of the ten patients treated in 

this manner reported at the post-discharge visit that they were subjectively cured and all 

were objectively cured.  One patient had a vaginal mesh erosion (See Section 4.3 for 

results of other adverse events). 
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Figure 4.2: Return to theatre to loosen tape 

4.2.3 Urgency  

Overall, there was no statistically significant difference between TVT and SPARC for 

either urgency or urge incontinence as is shown in Table 4.5.  The risk of either 

persistent or de novo urgency after TVT or SPARC was almost identical (59.1% 

compared with 58.3%, p=0.99 and 40.5% compared with 42.4%, p=0.99 respectively).  

There was also no statistically significant difference between TVT and SPARC for 
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persistent and de novo urge incontinence (37.1% compared with 41.1%, p=0.65; and 

20.7% compared with 27.0%, p=0.52 respectively).   

Table 4.5:  Resul s or secondary outcome:  Urgency t f

OUTCOME VARIABLE OR COVARIATE    TVT          
(147)

SPARC        
(154)

OR           
(95% CL)

P 

SECONDARY OUTCOMES: 

3.  URGENCY

Urgency - (overall) 80/147 (54.4%) 84/153 (54.9%) 1.02 (0.65, 1.61) 0.99

                 (persistent) 65/110 (59.1%) 70/120 (58.3%) 0.97 (0.57, 1.69) 0.99

                 (de novo) 15/37 (40.5%) 14/33 (42.4%) 1.08 (0.42, 2.80) 0.99

- pre-op urgency adjusted (yes/no) 2.01 (1.14, 3.52) 0.01* §

Urge incontinence - (overall) 45/147 (30.6%) 54/153 (35.3%) 1.24 (0.76, 2.00) 0.39

                                (persistent) 33/89 (37.1%) 37/90 (41.1%) 1.19 (0.65, 2.16) 0.65

                                (de novo) 12/58 (20.7%) 17/63 (27.0%) 1.42 (0.61, 3.30) 0.52

- pre-op urge incontinence adjusted (yes/no) 1.96 (1.13, 3.38) 0.02* §

- experience of surgeon adjusted 
(registrar/consultant) 2.60 (1.37, 4.94) 0.003*≠

Values are in numbers (percentages) 

* Statistically significantly different (p < 0.05)

≠  Regression model adjusted for age, parity, previous incontinence and other pelvic surgery, concomitant surgery and surgical experience

§  Regression model - additionally adjusted for coresponding pre-operative measure

 

The regression models were additionally adjusted for pre-operative urgency and urge 

incontinence and analysis indicated that the presence of pre-operative urgency and urge 

incontinence were significantly associated with these symptoms post-discharge (p=0.01 

and p=0.02 respectively).  There was also an increased risk of urge incontinence among 

surgical registrars’ patients (OR: 2.60, p=0.003).  In relation to the cure of pre-operative 

urgency and urge incontinence after either TVT or SPARC surgery, there was a higher 
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cure rate of persistent urge incontinence (109/179, 60.9%) than persistent urgency 

(95/230, 41.3%). 

4.2.4 Short-term Cure of Stress Incontinence Symptoms 

As is shown in Table 4.6 and Figure 4.4, the subjective cure of stress incontinence 

symptoms at six weeks for TVT was 128/147 (87.1%) and for SPARC was 117/153 

(76.5%), (p=0.03); while the overall objective cure was almost identical for the two 

operations (TVT: 143/147 (97.3%), and SPARC: 148/152 (97.4%); p=0.99).  

Table 4.6:  Resul s or secondary outcome:  Stress incontinence symptoms  t f

OUTCOME VARIABLE OR COVARIATE    TVT          
(147)

SPARC        
(154)

OR           
(95% CL)

P 

SECONDARY OUTCOMES: 

4. STRESS INCONTINENCE

Subjective criteria:

Symptoms - (overall/persistent) 19/147 (12.9%) 36/153 (23.5%) 2.07 (1.13, 3.81) 0.03*

- adjusted (SPARC/TVT) 2.09 (1.11, 3.96) 0.02*≠

- previous incontinence surgery adjusted (yes/no) 2.18 (1.05, 4.53) 0.04*≠

- experience of surgeon adjusted 
(registrar/consultant) 2.62 (1.26, 5.41) 0.01*≠

Protection (persistent) 33/126 (26.2%) 32/131 (24.4%) 0.91 (0.52, 1.6) 0.78

Objective criteria:

SI objective leakage - (overall) 4/147 (2.7%) 4/152 (2.6%) 0.97 (0.24, 3.94) 0.99

- experience of surgeon adjusted 
(registrar/consultant) 7.97 (1.64, 38.81) 0.01*≠

                                   (persistent) 3/120 (2.5%) 3/114 (2.6%) 1.05 (0.21, 5.33) 0.99

                                   (de novo) 1/27 (3.7%) 1/38 (2.6%) 0.70 (0.04, 11.75) 0.99

Values are in numbers (percentages) 

* Statistically significantly different (p < 0.05)

≠  Regression model adjusted for age, parity, previous incontinence and other pelvic surgery, concomitant surgery and surgical experience
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Figure 4.3:   Subjective and objec ive cure of s ress incontinence at six weekst t

The subjective cure was measured by questions relating to the use of protection and the 

presence or absence of stress incontinence symptoms as well as patients’ perceptions of 

overall stress incontinence improvement.  Unlike the results for subjective cure of stress 

incontinence symptoms, the use of protective pads by TVT and SPARC patients after 

surgery was not statistically significantly different (75.5% and 79.1% respectively, 

p=0.46).  The third subjective measure or patients’ perceptions of improvement were 

also lower for both operations than the objective cure; however, the results were not 

statistically significantly different for TVT compared with SPARC (TVT:  100% cured 

65.3%, improved 32.7%; SPARC:  100% cured 64.7%, improved 32.7%; p=0.95).  

Table 4.7 shows all subjective and objective measures used to assess the efficacy of the 

TVT or SPARC treatment for stress incontinence symptoms. 
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Table 4.7:  Subjective and objective measures used to assess efficacy of treatment 

ASSESSMENT TVT SPARC OR (95% CL) P 

PRE-OPERATIVE 

Pads (yes) 126/147 (85.7%) 132/154 (85.7%)  0.99 

Stress incontinence symptoms (yes) 147/147 (100%) 154/154 (100%)  0.99 

Positive stress test (yes) 120/147 (81.6%) 116/154 (75.3%)  0.21 

POST-OPERATIVE SUBJECTIVE
Pads     

No: cured 111/147 (75.5%) 121/153 (79.1%) 

Yes: overall 36/147 (24.5%) 32/153 (20.9%) 

1.23 (0.71 - 2.11) 0.46 

Yes: persistent 33/126 (26.2%) 32/131 (24.4%) 0.91 (0.52 - 1.60) 0.78 

Yes: de novo 3/121 (14.2%) - - 0.66 

Stress incontinence symptoms     

No: cured 128/147 (87.1%) 117/153 (76.5%) 

Yes: overall/persistent 19/147 (12.9%) 36/153 (23.5%) 

2.07 (1.13 - 3.81) 0.03* 

VAS (1%-100%)     

100%: cured  96/147 (65.3%) 99/153 (64.7%) 

Improved 48/147 (32.7%) 50/153 (32.7%) 

No change  3/147 (2.0%) 4/153 (2.6%) 

- 0.99 

 

POST-OPERATIVE OBJECTIVE
Positive stress test     

No: cured 143/147 (97.3%) 148/152 (97.4%) 

Yes: overall 4/147 (2.7%) 4/152 (2.6%) 

0.97 (0.24 - 3.94) 0.99 

Yes: persistent 3/120 (2.5%) 3/114 (2.6%) 1.05 (0.21 - 5.33) 0.99 

Yes: de novo 1/27 (3.7%) 1/38 (2.6%) 0.70 (0.04 -11.75) 0.99 

* Statistically significantly different (p<0.05) 

 

As is shown in Table 4.6, regression analysis in this RCT indicated that patients who 

had undergone previous incontinence surgery were 2.18 times more likely to report 

post-discharge stress incontinence than those who had not (p=0.04).  The experience of 

the surgeon was another significant predictor of both subjective and objective cure with 

surgical registrars’ patients more likely to report post-discharge stress incontinence 

(OR: 2.62, p=0.01) or to have urinary leakage while coughing (OR:  7.97, p=0.01).  

Consultant surgeons operated on 247/301 (82.1%) patients. 
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4.3 OTHER ADVERSE EVENTS 

There was no statistically significant difference between TVT and SPARC in vaginal 

mesh erosion (7/147 (4.8%), 16/152 (10.5%) respectively; OR: 2.35, 95% CL: 0.94, 

5.90; p=0.08) (Table 4.8 and Figure 4.5).  Multivariate analysis showed that patients 

who had undergone previous incontinence surgery were less likely to experience a 

vaginal erosion (p=0.04).   

Table 4.8:  Results for other adve e events:  Vaginal mesh erosion  rs

OUTCOME VARIABLE OR COVARIATE    TVT          
(147)

SPARC        
(154)

OR           
(95% CL)

P 

OTHER ADVERSE EVENTS:  

Vaginal mesh erosion 7/147 (4.8%) 16/152 (10.5%) 2.53 (0.94, 5.90) 0.08*

- adjusted (SPARC/TVT) 2.36 (0.91, 6.12) 0.08*≠

- previous incontinence surgery adjusted (yes/no) 0.11 (0.01, 0.95) 0.04*≠

- surgeon's perception of loose tape adjusted 
(loose/normal) 4.06 (1.63, 10.13) 0.003*║

Values are in numbers (percentages) 

* Statistically significantly different (p < 0.05)

≠  Regression model adjusted for age, parity, previous incontinence and other pelvic surgery, concomitant surgery and surgical experience

║  Regression model - additionally adjusted for surgeon's perception of looseness of tape

 

Management of vaginal mesh erosions was conservative and all patients were treated 

with topical oestrogen.  Four patients also had the mesh protrusion trimmed at the clinic 

while three were admitted to theatre for trimming of the mesh and resuturing.  Vaginal 

mesh erosion was successfully treated in all the patients.  Assessment of post-discharge 

cure of stress incontinence symptoms indicated that 22/23 patients with a vaginal mesh 

erosion were objectively cured and 16/23 said that they were cured.   
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Figure 4.4: Vaginal mesh erosion 

 
Figure 4.6 shows the distribution of the TVT and SPARC operations plotted against 

time elapsed since commencement of the trial in relation to vaginal mesh erosion and 

re-adjustment of the tape in theatre.  The results indicate that there was no association 

(TVT:  Effect of time elapsed in relation to vaginal mesh erosion, p=0.17; SPARC:  

Effect of time elapsed in relation to vaginal mesh erosion and loosening of the tape, 

p=0.77 and p=0.45 respectively). 
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Figure 4.5:   Distribution of TVT and SPARC operations over time in relation to vaginal mesh erosion and loosening of the tape due to acute urinary retention
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The regression model for vaginal mesh erosion was additionally adjusted for the 

surgeons’ perceptions of the looseness of the tape and there was a four times greater 

likelihood of patients experiencing a vaginal mesh erosion if their surgeons perceived 

that the tape was loose than if they perceived the tape was adjusted normally (p=0.003) 

(See Table 4.8).    
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4.4 CONCOMITANT SURGERY 

Concomitant surgery accounted for 37.5% of the operations and the percentage was 

slightly higher for TVT than for SPARC but was not statistically significantly different 

(p=0.17).  There was no statistically significant difference between TVT and SPARC 

for any of the concomitant categories:  vaginal hysterectomy, anterior repair, posterior 

repair, or other procedures and Table 4.9 shows the distribution between TVT and 

SPARC patients. 

Table 4.9:  Concomitant procedures 

CONCOMITANT PROCEDURES P 

Total patients undergoing at least 
one concomitant procedure

61 (41.5%) 52 (33.8%)   0.17 

Vaginal hysterectomy 27 (18.4%) 23 (14.9%) 0.42
Anterior repair 36 (24.5%) 30 (19.5%) 0.29
Posterior repair 43 (29.3%) 32 (20.8%) 0.89

Other concomitant procedures 8 (5.4%) 13 (8.4%) 0.31

Anal sphincter repair 1 (0.7%) 1 (0.6%)
D&C 1 (0.7%) 6 (3.9%)
Excise urethral polyp 0 1 (0.6%)
Fenton's operations 2 (1.4%) 0
Hysteroscopy 0 1 (0.6%)
L'orcas, Bortheling 1 (0.7%) 0
Remove perineal body 0 1 (0.6%)
Remove shoulder plate 0 1 (0.6%)
Salpingo-oorphorectomy 2 (1.4%) 1 (0.6%)
Sacrospinous fixation 1 (0.7%) 1 (0.6%)

Values are given in n (%)

TVT         
(147)

SPARC       
(154)

 
 

 

The effect after multivariate adjustment for age, parity, previous incontinence surgery, 

other previous pelvic surgery, pre-operative maximum flow rate, urinary residual 

volume, urgency, urge incontinence, concomitant surgery, experience of surgeon, and 

surgeon’s perception of looseness of tape was not statistically significantly different 

between surgery for TVT or SPARC alone or with additional procedures for bladder 
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perforation (p=0.22), haematoma (p=0.07), urgency (p=0.14), urge incontinence 

(p=0.60), maximum flow rate (p=0.63), urinary residual volume (p=0.32), subjective 

stress incontinence (p=0.40), objective stress incontinence (p=0.88) or vaginal mesh 

erosion (p=0.25).  Blood loss > 100 ml was statistically significantly different when 

concomitant surgery was performed (p=0.004).  A summary of statistically significant 

different effects on trial outcomes and other adverse events after multivariate 

adjustment is shown in Table 4.10. 

Table 4.10:  Effect o  mul variate adjus ment on outcomes and other adverse events f ti t

OUTCOME TVT      
(147) 

SPARC      
(154) 

OR (95% CL) P 

Bladder perforation/previous 

incontinence surgery (yes) 

1 (0.7%) 3 (1.9%) 16.18 (1.49, 175.15) 0.02 

Blood loss >100 ml/concomitant 

surgery (yes) 

32 (21.8%) 28 (18.2%) 2.44 (1.32, 4.52) 0.004 

Voiding dysfunction (loosen tape in 

theatre) 

0 (0%) 10 (6.5%) ∞ (2.2, ∞) 0.002 

Maximum flow rate/pre-operative 

maximum flow rate (ml/s) 

25 (15, 40) 26 (18, 40)  <0.001 

Urinary residual volume/pre-operative 

urinary residual volume (ml) 

9 (0, 41) 4 (0, 38)  0.01 

Urgency/pre-operative urgency (yes) 80 (54.4%) 84/153 (54.9%) 2.01 (1.14, 3.52) 0.01 

Urge incontinence/pre-operative urge 

incontinence (yes) 

45 (30.6%) 54/153 (35.3%) 1.96 (1.13, 3.38) 0.02 

Urge incontinence/experience of 

surgeon (registrar) 

45 (30.6%) 54/153 (35.3%) 2.60 (1.37, 4.94) 0.003 

Stress incontinence subjective 

symptoms (yes) 

19 (12.9%) 36/153 (23.5%) 2.09 (1.11, 3.96) 0.02 

Stress incontinence subjective 

symptoms/previous incontinence 

surgery (yes) 

19 (12.9%) 36/153 (23.5%) 2.18 (1.05, 4.53 0.04 

Stress incontinence subjective 

symptoms/experience of surgeon 

(registrar) 

19 (12.9%) 36/153 (23.5%) 2.62 (1.26, 5.41) 0.01 

Stress incontinence objective 

symptoms/experience of surgeon 

(registrar) 

4 (2.7%) 4/152 (2.6%) 7.97 (1.64, 38.81) 0.01 

Vaginal mesh erosion/previous 

incontinence surgery (yes) 

7 (4.8%) 16/152 (10.5%) 0.11 (0.01, 0.95) 0.04 

Vaginal mesh erosion/surgeon’s 

perception of loose tape (loose) 

7 (4.8%) 16/152 (10.5%) 4.06 (1.63, 10.13) 0.003 

 
There were no bowel injuries, urethral erosions or deaths during surgery or the six to 

eight week post-operative period.  
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5 DISCUSSION 

The discussion of this thesis focuses on an exploration of the results of our 

TVT/SPARC trial as well as in relation to the TVT or SPARC trials which have been 

published since the trial commenced in 2003 rather than the TVT or SPARC published 

reports in general.  

 

When the trial commenced in 2003 one randomised controlled trial comparing tension-

free vaginal tape or suprapubic urethral support sling to other surgical options for 

treating stress urinary incontinence had been published; however, by 2006 there were 

fifteen published randomised controlled trials similar to our trial comparing TVT with 

SPARC or comparing either TVT or SPARC with other surgical options for treating 

stress urinary incontinence that were written in English and were not follow up studies.  

All the published trials to date had smaller sample sizes than ours with the exception of 

the Ward and Hilton study14 that compared TVT with open Burch Colposuspension (n = 

175 TVT operations) and ten trials had sample sizes of less than 50 for either the TVT 

or SPARC arms of their studies. 14, 15, 17-22, 140-145

 

In order to provide the context in which results from the recent randomised controlled 

trials are compared with our results, comprehensive spreadsheets have been compiled 

with details of the study designs and baseline characteristics (see Tables 5.1 and 5.2).  

There were additional TVT or SPARC randomised controlled trial reports that cannot be 

compared with our RCT and have been excluded from these tables for the following 

reasons: 

• De Tayrac et al, 2004:146  Journal article was retracted due to a failure to obtain 

proper ethics committee review and approval prior to commencing the study 

• Liapis et al, 2002:16  Treatments were allocated alternately rather than by random 

allocation 

• Meschia et al, 2006:147  Only the abstract ahead of publication were available 

• Wang et al, 2006:148  Only the abstract ahead of publication were available  

• Song et al, 2004:149  The article is written in Chinese 

• Abdel Fattah et al, 2004:150  Follow up study 

• Valpas et al, 2004:151  Follow up study 

• Ward and Hilton, 2004:152  Follow up study 
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5.1 PRIMARY OUTCOME 

5.1.1 Bladder Perforation 

Bladder perforation (TVT: 1/147, 0.7%, 95% CL: 0.0, 5.5; SPARC: 3/154, 1.9%, 95% 

CL: 0.6, 8.6) was the primary clinical outcome in our RCT and the result indicates that 

SPARC is no worse than TVT within our margin of equivalence (Difference in rates: 

0.013, 95% CL: -0.01, 0.04).  Overall, our bladder perforation percentages were low in 

comparison with other published randomised controlled TVT or SPARC trials, which 

range from zero to 23% (TVT) and 1.9% to 24% (SPARC).3, 14, 17-22, 140-142    As shown 

in Table 5.1, of the fifteen TVT RCTs published between 2002 and 2006 (including our 

RCT), four trials sustained no bladder perforations while all four of the TVT/SPARC 

RCTs reported bladder injuries.  Prior to the commencement of our RCT, it was 

postulated that there may be a lower risk of bladder perforation with SPARC compared 

with TVT because of better control of the proximal compared with the distal end of the 

needle.  However, it is of interest that all of the RCTs investigating TVT and SPARC 

shown in the table 5.1 (Andonian et al 2005140, Lim et al 200517, and Tseng et al 200521) 

are similar to our RCT in relation to demonstrating a higher percentage of bladder 

perforations for SPARC in comparison with TVT although none is statistically 

significantly different.140, 17, 21  Also similar to our RCT, none of these TVT/SPARC 

RCTs was designed to examine reasons why SPARC may or may not differ from TVT 

in relation to bladder perforations and their authors have diverse and often conflicting 

opinions.140, 17, 21  However, as has been reported by Tseng, it is plausible that despite 

the similarity between the two instruments, the narrower diameter, longer and more 

curved SPARC needle may be more difficult to control.21  The table also demonstrates 

that the similarity of the bladder perforation evidence in our RCT to these TVT/SPARC 

trials has occurred despite the small sample sizes of their trials and variations in relation 

to sample size calculation, stratification, randomisation allocation, eligibility and 

exclusion criteria for patients, diagnosis and anaesthetic.  As shown in Table 4.2, the 

crude and adjusted results for bladder perforation was relatively similar (p=0.62 and 

p=0.81 respectively) indicating the effectiveness of the randomisation process in 

controlling confounders despite whether multivariate analysis improves precision or 

introduces a degree of bias.139  

 

All four patients who sustained this injury in our trial had undergone previous 

incontinence surgery and regression analysis adjusted for previous incontinence surgery 
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as well as for age, parity, previous pelvic surgery, concomitant surgery and surgical 

experience was statistically significantly different (p=0.02).  As shown in Table 5.1, six 

of the other fourteen RCTs for TVT or SPARC also included patients with previous 

incontinence and/or pelvic surgery in their trials and most of them (listed below) also 

reported patients that had bladder perforation:  

• Arunkalaivanan et al in 200315 reported that 11.8% of their patients had had 

previous incontinence surgery.  However, unlike our results, no bladder perforations 

were incurred during their trial  

• Similar to our trial, Lim et al in 200517  compared TVT with SPARC (and IVS).  

They included patients that had previous incontinence surgery and reported that 

there were injuries during the trial to either the urethra or bladder (16.4% of TVT 

patients and 13.1% of SPARC had had previous incontinence surgery, 4.9% of 

SPARC patients had sustained an urethral injury, and 1.6% of TVT and 6.6% of 

SPARC patients had received bladder perforations).17  However, unlike our trial 

there was no discussion of association and risk between previous incontinence 

surgery and bladder perforation 

• Similarly, Paraiso et al in 200419 do not comment on any association between the 

6% of their patients that had either previous urogynecological (23.6% in our study) 

or reconstructive pelvic surgery (47.2% in our trial) and the 6% of their patients that 

had bladder perforations (1.3% in our RCT)19   

• Rechberger et al in 200320 also does not link previous incontinence surgery (8%) 

and bladder perforation (4%) but did multivariate analysis to determine whether 

there was an association between previous stress incontinence surgery and urinary 

retention (surprisingly none in their trial and, as shown in Table 4.10, the association 

was not statistically significantly different in our study)20   

• The report of Ustun et al in 2003145 had some similarity to our RCT in that both 

patients who sustained bladder perforations (8.6%) had undergone previous surgery 

(17.3%).  However, both patients had undergone Caesarean sections rather than 

incontinence surgery whereas the patients in our trial that had a bladder perforation 

had undergone previous incontinence surgery (two patients had a Cato-Murray 

procedure, one patient had a Burch procedure and a further patient did not know 

what suprapubic procedure she had had) in addition to other pelvic surgery or 

problems (tape removed from one patient that also had haematuria, fever, a 

Caesarean section and abdominal hysterectomy; one patient who had an abdominal 

hysterectomy and one patient who experienced menorrhagia and fibroids)   
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• The only other published RCT which also included patients with previous 

incontinence (28.6%) and pelvic (39%) surgery in their trial and reported bladder 

perforations (7.1%) was Wadie et al in 2005142 and they also do not comment on any 

association between the previous surgery and bladder perforation   

Thus, while most of the trials had lower percentages of previous incontinence surgery 

than the 23% of our study participants and higher bladder perforation percentages than 

the 1.3% of our patients, the odds ratio of having had previous incontinence surgery and 

a bladder perforation in our trial if the SPARC procedure was used (despite the wide 

confidence limit) was 16.18, 95% CL: 1.49,175.15; p=0.02.  Although none of the other 

TVT or SPARC randomised controlled trials reported any association between previous 

incontinence surgery and the risk of bladder perforation, review articles by Atherton et 

al in 200536 and Tamussino et al in 2001153 also report that secondary incontinence 

surgery is a risk factor for bladder perforation.   

 

The objective efficacy results for SPARC (97.4%) are very similar to TVT (97.3%) in 

the short term but while the manufacturer’s guidelines for using SPARC do not require 

a catheter guide to displace the urethra or bladder, this might have had an effect on the 

perforation rate for SPARC, which was slightly higher though not statistically 

significant.
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       Table 5.1:  Randomised controlled trials for TVT or SPARC – bladder perforation 
AUTHOR DATE 

PUB 
OUTCOMES FOLLOW 

UP 
N SAMPLE SIZE 

CALCULATION 
RANDOM ELIGIBILITY 

  
EXCLUSION PRE-OP VISIT:   

HISTORY, EXAM, 
URODYNAMICS plus - 

POST-OP VISIT:           
SYMPTOMS  plus - 

ANAESTH 
  

PREV 
CONT 
SURG:  

AGE  BMI 
  

PARITY 
  

PREV 
PEL 

SURG 

CONCOMITANT SURGERY PERFORATION 

TVT 
Local .7% 
spinal 72% 
Gen 23%   

  60.4          
(56.5-
64.2) 

      TVT                           
Blad 10/43 (23%)           

Andonian et 
al140 

2005 1: Obj efficacy              
2: Subj efficacy 
complications 

12 mth TVT 43-1          
Sparc             
41-0                      
Not ITT 

TVT 90% efficacy    30% 
diff                          alpha 
0.05                    power 
80%                      N: 
38/arm                10% 
loss: 42/arm     Two sided 

Yes           
Envelope just 
prior to 
surgery 

GSI with/out 
prolapse 
pconsurg mixed 
incontinence  

Obstructive unstable 
or neurogenic 
bladder 

Symptoms                            
IIQ                                            
1 hr pad  

Exam                              
urodynam                             
IIQ                                        
I hr pad 

Sparc 
Local 2.4% 
spinal 83% 
Gen 15%    

  62.6          
(59.4-
65.9) 

      

Ant rep                                
post rep                            vag 
hyst 

Sparc                  Blad 
10/41 (24%) 

Arunkalaivanan       
et al15 

2003 Complications              
subj efficacy                 
symptom sev                
QOL, costs 

6 mth  TVT 68-0            
Pelvicol           
74-0              

No details Yes       
Envelope 

GSI                            
pconsurg 

Urodynamic detrusor 
instability 

Dipstix                                      
culture                           
diary 

Inpt records                          
exam                                     
I hr pad                                 
postal Q  

TVT 
Spinal 
5.89%    
Gen 94.1% 

8                 
(11.8%)   

54             
(32-91) 

  2               
(0-6) 

25/68 
(36.8%) 

  TVT                     Blad 
0                               
Ureth 0 

Bai et al143 2005 Efficacy  12 mth TVT 31-0              
Burch   33-0         
Pubovag sling 
28-0     

No details Yes                       
No details 

GSI ≤ Gr II             SUI Gr 3                          
DOA                      
UTI, ISD                  
prolapse>Stage II 

  Stress test  TVT   58.2           
+/-              
3.3 

29.3         
+/-            
3.3 

2.9                
+/-                  
1.8 

    TVT 

El-Barky et al141 2005 Efficacy                        
complications    

3-6 mth TVT 25-0              
Burch       
25-0 

No details Yes                       
No details 

GSI Hi grade cystocele SI 
pconsurg uninhib det 
contract incompet 
intern sph 

Radiology    TVT Nil 50              
+/-              
14 

  2-5     TVT                          
Blad 2/25 (8%) 

TVT 
General 
98.4% 

10 (16.4) 56.4          
SD 11.9 

  2.6                 
SD 1.3 

Hyst 31 
(50.8%)  
Ant rep 
17/61 
(27.9%) 

Urethrotomy 11(18%)          
hyst 2(3.3%)              
enterocele 5(8.2%) ant rep 
19(31.1%)   post rep 
35(57.4%)   PIVS/SSF 2(3.3%)    

TVT                        
Blad 1/61(1.6%)               
p=0.41                              
Ureth 0                             
p=0.11 

Lim et al17 2005 Efficacy                     
symptoms                    
complications               
urodynamics 

6-12 wk TVT                      
65-4-3                  
IVS                       
65-5-6                  
Sparc             
65-4-3         
Not ITT    

Empirically     Yes
Allocated in a 
balanced way 

Failed 
conservative 
therapy for 
symtomatic SI OR 
prolapse + occult 
SI   

Malignancy                      
fistula                              
pelvic xray 

Urinalysis                                 
culture 

History                                  
exam                                     
urodynam most patients 

TVT 
General 
96.7% 

8 (13.1) 58.2           
SD 11.6 

  2.9                 
SD 1.6 

Hyst 22 
(36.1%)    
Ant rep 
10/61 
(16.4%) 

Urethrotomy 4(6.6%)  hyst 
4(6.6%)  enterocele 2(3.3%)    
ant rep 22(36.1%)               
post rep 27(44.3%)    
PIVS/SSF 3(4.9%) 

Sparc                          
Blad 4/61 (6.6%) 
p=0.41                
Ureth 3/61                      
(4.9%) p=0.11        

TVT 
General 

36/147 
(24.5%) 

53.23         
+/-              
12.1 

27.8 
+/-            
5.3 

2                    
(2,3) 

72/147 
(49%) 

Concom61/147(41.5%)                  
vag hyst27/147(18.4%)                  
ant rep 36/147(24.5%)                 
post rep 43(29.3%)               
other 8./147(5.4%) 

TVT                     Blad 
1/147                (0.7%) 
OR: 2.89 p=0.62              
Ureth 0 

Lord et al154 2006 1: Bladder perf             
2: Blood loss                
voiding dys                   
urgency                        
efficacy 

6-8 wk TVT                 
147-0           
Sparc             
154-1                   
ITT after 
surgery 

TVT 2% blad perf                   
5% clin equiv                          
alpha 0.05                              
power 80%                             
N: 145/arm                      
5% loss: 153/arm                   
One sided 

Yes      
Comput gen, 
ph            
envel 
Stratified: 
pconsurg             
Dr                   
Blocks:  4, 6, 8 

Clinical SI 
with/out concom 
surgery pconsurg 
ppelsurg 

<18 yrs                
pregnant                        
void dys: max flow 
rate <10ml/s                    
residual >150ml  

Symptoms                                
stress test                                 
uroflows                                
residual                                
urinalysis                            
culture                                    
15% no urodynamics   

Inpt records                          
exam                                     
protection                              
stress test                             
uroflows                                
residual                                
subj report 

Sparc 
General 

35/154 
(22.7%) 

51.92         
+/-              
11.2 

27.6 
+/-            
5.5 

2                    
(2,3) 

70/153 
(45.5%) 

Concom 52(33.8%):              
vag hyst23/154(14.9%) ant rep 
30/154(19.5%) post 
rep32/154(20.8%) other 
13/154 (8.4%) 

Sparc                  Blad 
3/154 (1.9%) OR:  
2.89 p=0.62  Ureth 0 

Meschia et al18 2004 1: de novo SUI             
2: Prolapse 
recurrence 

15 mth TVT 25-0             
Endopel 
fascial plic   
25-0                      

Ant rep 50-60% efficacy         
TVT 90%                              
diff 30-40%           power 
80%                  N: 25/arm 

Yes        
Computer 
generated             
3rd party 
envelope               

Prolapse >Gr II 
and occult SI             
(ie: prolapse 
reposition)                 
< 75 yr   BMI < 30 

Diabet mel pconsurg 
ppelsurg                 SI 
symptom cotton swab 
<30° uninhib det 
contract 

Stress test                                
culture                               
cotton swab 

Exam                                   
culture                                   
stress test                             
urodynam 

TVT 
Epidural 
spinal 

Nil 65              
+/-              
8 

25            
+/- 3 

2.2            
+/-0.8 

Nil All pts: vag hyst, McCall 
culdoplasty cystocele                     
rectocele 29/25 (80%)  No 
sacro fix 

TVT                     Blad 
1/25 (4%) 

Paraiso et al19 2004 1: Obj efficacy              
2: Subj efficacy            
complications               
QOL  

12 mth TVT                    
36-3-2                 
Lap                
Burch               
36-3-1      
Not ITT 

Burch 89% efficacy    diff 
20%, alpha 0.05 power 
80%                  N: 59/arm      
10% loss: 65/arm                   
Two tailed 

Yes          
Computer 
generated 
envelope 

GSI, 30% urethral 
hypermobility 
general 
anaesthetic 

pconsurg                    
detrusor overactivity        
prolapse > hyman 

Cotton swab                             
neurology                                 
urinalysis                         
pads/wk                     UDI, 
IIQ 

UDI, IIQ                                
exam                                     
cotton swab                          
pads/wk                                
VAS                                      
diary  

TVT 
Local 
regional: 
spinal 
epidural 
general 

2 (6%) 53.3           
+/-              
9.5 

30.1         
+/-6.2 

2                 
(0-7) 

16/36 
(44.4%) 

Vag hyst/LAVH   8 (22%)               
ant rep 0                              
post rep 5 (14%)                            
other 

TVT                     Blad  
2/33 (6.1%) 

Rechberger  
et al20 

2003 Mono vs multi-
filament             
subj efficacy               
complications 

4 mth TVT 50-0              
IVS 50-0 

No details Yes         
Comp gen 
pseudo ratio 
1:1 

GSI          
pconsurg                   
TAH 

ISD                    
prolapse > Stage II          
concomit surgery 

Gaudenz Q                          
urinalysis                            
culture                     stress 
test 

Stress test                            
pad use 

TVT 
Spinal 

4/50            
(8%) 

54              
+/-              
9.1 

29.2         
+/- 4.8 

3                    
(1-6) 

8/50 
(16%) 

  TVT                     Blad 
2/50 (4%) 

TVT 
Local 54.8% 
reg45.2% 

51.57         
+/-              
12.45 

  4                    
+/- 2 

  Prolapse 7/31(22.6%)                 
vag hyst + sacrospin fix,        
ant rep,                                
post rep               

TVT               
Blad    0                            
p=0.112 

Tseng et al21 2005 Efficacy                        
complications 

24 mth TVT 31-0              
Sparc                
31-0 

Sparc pilot               20% 
blad perf vs                          
TVT 0.8%                             
diff 19.2%               alpha 
0.05            power 0.8           
N: 28/arm 

Yes   
Computer gen 
allocate by Dr 

GSI with/out 
prolapse <Gr II         
hyst with/out 
sacro spinous fix 

Prolapse >Stage II          
pconsurg 

1 hr pad,  Urodynam                             
1 hr pad                               
diary 

Sparc 
Local 38.7% 
regi61.3% 

Nil 

50.43         
+/-              
11.15 

  3                    
+/- 3 

  Prolapse 5/31(16.1%)                    
vag hyst + sacrospin fix,        
ant rep,                                
post rep                 

Sparc                  Blad 
4/31 (12.9%) p=0.112 

Ustun et al145 2003 Efficacy - obj/subj         
complications 

 3 mth TVT 23-0            
Lap           
Burch                   
23-0 

No details Yes                       
No details 

GSI No details Urinalysis                              
culture                                      
Q-tip 

Urodynam                             
pad and leak report       
Q 

TVT 
Local            
spinal 
general 

4 (17.3) 45.57         
+/-              
10.04 

  3                    
(1-7) 

    TVT                     Blad 
2/23 (8.6%)                      
Ureth 0            

Valpas et al22 2003 Efficacy                 
complications 

6 wk TVT 70-0              
Lap               
colpo               
58-7             
Not ITT 

TVT 95% efficacy                   
Lap colpo 80%                       
diff 10%                           
accept 5% Type I, 20% 
Type II error                           
N: 88/arm   Stop trial 

Yes             
Phone rando 
centre  Blocks: 
40/centre 

GSI positive 
stress test            
≤ 70 yr                
BMI ≤ 32 

pconsurg UTI 3/3 yrs 
concomit surgery 
Ureth clos pressure 
<20cm H2O 
resid>100ml 

Stress test                               
48 hr pad tests                         
UISS                         Urge 
Score                          VAS      
Kings QOL 

Inpt records                          
exam                                     
residual                                 
urinalysis                              
stress test                         

 TVT Nil 50              
(33-67) 

25.7 
(20-
30) 

      TVT                     Blad 
1/70 (1.43%)   

Wadie et al142 2005 1:  Efficacy 6 mth  TVT 28-0  
Rectus fascia       
sling              
25-0 

No details Yes           
Envelope after 
anaesth 

SUI, normal 
upper tract 
manual dexterity 
pconsurg           
>21 yr                  
> 1 yr life expect 

ppelsurg within 6 mth 
predomin urge incont 
>Gr II cystocele 
ureth/blad path, UTI 

Stress test                        
neurology                     lab       
x-ray                           
hypermobility 

Stress test                            
residual                                 
exam                                     
urodynam                             
pads 

TVT 
Spinal 

8/28 
(28.6%) 

44.9           
+/-             
9 

29.7         
+/- 4.2 

4.1                 
+/-                  
1.8 

Nil Cystocele repair                       
17/28 (60.7%)  

TVT                     Blad 
2/28 (7.1%)                      
Ureth 0 

Wang et al144 2003 Complications              
voiding dys 

12 mth   TVT 49-0              
Burch                
49-8               
Not ITT 

Burch 20% urin retent v         
TVT 2.8%                    diff 
17.2%                alpha 
0.05                     power 
0.8                    N: 45/arm 

Yes     
Computer 
generated     

GSI BOO:   mfr≤12ml/s        
resid≥100ml         
PdetQmax ≥20cm           
abdo press  
≥10cm/base prolapse 
pconsurg hyst  

1 hr pad                      
Blaivas/Groutz nomogram       
diary   

Urodynam                             
1 hr pad                                
diary                                      

TVT 
Local   

Nil 50.65         
+/-              
10.25 

  2.51               
+/- 1.37 

Nil    TVT

Ward  et al14 2002 1: Obj efficacy              
2: Subj efficacy            
void dys                        
urgency      
prolapse 

6 mth TVT                    
175 - 5     
Burch                
169 -23     
ITT 

Burch 90% efficacy                
10% diff                   ower 
80%                    N: 
197/arm                     Stop 
trial    

Yes     
Computer 
generated  
Blocks:  4, 6 

SI             
completed family 

DOA prolapse prolap 
surg void dys: 
mfr<15ml 
resid>100ml neurolog 
dis, allergy 

SF 36                                 
BFLUTS                                  
EQ-5D Q                        
diary                                         
1 hr pad           cystometry 

Exam                                    
1 hr pad         urodynam      
SF346              BFLUTS      
diary 

Local 96% 
spinal 2% 
general 2%  

Nil 50              
(42-56) 

27            
(24-
30) 

2                    
(2-3) 

Hyst 
53/170 
(30%) 

  TVT                     Blad 
15/170 (9%)                     
Vag5/170 (3%) 



 

5.2 SECONDARY OUTCOMES 

5.2.1  Blood Loss 

In this study there were higher though non-significant rates of estimated blood loss 

> 100 ml and haematoma for TVT compared with SPARC patients, perhaps due to the 

larger diameter needle and needle/mesh connector.  In keeping with the tendency of our 

findings, an examination of the adverse events reports on the US Food and Drug 

Administration (FDA) website showed that approximately two thirds of the first 30 

reports for TVT involved bleeding or blood vessel injury, two cited urethral erosion, 

two cited bladder perforation and none referred to vaginal erosion.  While one cannot 

draw conclusions based on the Manufacturer and User Device Experience Database 

(MAUDE) data due to the voluntary nature of the reports, it is of interest that of the first 

30 adverse events reported for SPARC approximately two thirds cited vaginal erosions, 

one cited urethral erosion, two cited bladder perforation and one involved a 

haematoma.155   

5.2.2 Voiding Difficulty 

Voiding difficulty was assessed while the patient was in hospital and post-discharge.  

While urinary flows and residual urinary volume measurements showed no significant 

differences between TVT and SPARC, as shown in Table 5.2, several trials have 

reported decreased maximum flow rates after either TVT or SPARC surgery.14, 17, 145, 144  

This trend is similar to our trial which showed that pre-operative maximum flow rates 

and residual urinary volumes for both TVT and SPARC were significant predictors of 

the corresponding post-discharge assessments (p<0.001, p=0.01 respectively).   

 

Acute urinary retention did not occur in any TVT patients; however, 10 SPARC patients 

(6.5%) were unable to void spontaneously after removal of the catheter (p=0.002).  All 

were returned to theatre to loosen the tape and none required tape transection.  Multiple 

regression analysis indicated that nothing differed in any obvious way about these 

patients and, as is shown in Figure 4.5, vaginal mesh erosion and the requirement to 

return patients with acute urinary retention to theatre loosen the tape occurred 

throughout the trial.  There was no deviation from the protocol, which specified tape 

placement around the midurethra without urethral elevation and adjustment of the tape 

with Metzenbaum scissors inserted between the urethra and tape until after removal of 

the plastic sheaths.  As shown in Table 5.2, several studies reported acute urinary 
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retention in their patients; however, management is controversial and includes 

indwelling and intermittent catheterization, tape traction, transection, partial excision 

and removal36.  Wang and Lo (1998)156 reported that 12/70 TVT patients (17%) 

required loosening of the tape in theatre.  In the randomised controlled trials shown in 

Table 5.2, Andonian et al140 reported resection of the tape for both TVT and SPARC 

patients, Arunkalaivan et al15 and Paraiso et al19 reported resection of TVT tape, and 

Valpas et al22 reported loosening of the TVT tape in theatre. 
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Table 5.2 Randomised controlled trials for TVT or SPARC – other complications 

EFFICACY      
PADS                OBJECTIVE SUBJECTIVE 

AUTHOR DATE 
PUB 

FOLLOW 
UP 

N BLOOD LOSS    VOIDING DYSFUNCTION POSTOP URGENCY POSTOP UI 
DEFINITION 

PRE-OP          
POST-OP 

PRE-OP LEAK                  
POST-OP CURE                  

PERSISTENT  
DE NOVO 

PRE-OP LEAK                    
POST-OP CURE 

VAGINAL EROSION 

TVT:                           
Mean: 50 ml  >250       
3/43 (7%) 

Discharge: Residual < 150 ml                      
Overall 4/41 (9.8%):                                 
Resection 2/41 (4.8%) p=0.36                                   
Spont void 48 hrs 2/41 (4.8%)     

    Pre-op    29.3 gm         
(20.4-38.2)       
Post-op 40/42 
(95%)  p ≤ 0.1 

  Pre-op IIQ 61.3  (42,9-79.7)              
Post-op IIQ (0-400) 45.3 (36.1-
54.5) p=0.46 

  Andonian et al140 2005 12 mth TVT 43-1          
Sparc             
41-0                        
Not ITT 

Sparc: Mean: 50 ml >250 
4/41 (10%)                        
Infected haematoma          
1/41 (2.4%)              

Discharge: Resid < 150 ml                      
Resection 2/41 (4.9%) p=0.36  

    

Cure:  Obj:                                     
1 hr pad test ≤2 gm                            
Subj:  QOL IIQ   

Pre-op   30.9 gm          
(18.2-43.6)       
Post-op 34/41 
(83%)  p ≤ 0.1 

  Pre-op IIQ 65.5  (48.7-82.3)              
Post-op IIQ 49.9                   
(38.0-69.8) p=0.46 

1/50 (2%) 

Arunkalaivanan        
et  al15 

2003 6 mth  TVT 68-0            
Pelvicol           
74-0              

TVT:                  
Hemorrhage                           
2/68 (2.9%)                     
No major vessel injury 

Discharge: Resid < 100 ml or 1/2 void vol                 
Overall 3.4%.                                                  
Retention 1 wk 9 (13.2%)                                    
Release of sling 2 (3%)                                
Urethral dilatation 1(1/55%)                               
Post-op self-cath 3(3.4%)                                
Perm self cath 3 (3.4%) 

  De novo urge incont 9%.             
Combined void dys + urge 
incon = 11%.  

Cure:  Obj:   Neg cough stress 
test Subj: QOL >90% improv             
+ pt report dry                       
Improved:                                 
Obj:  Neg cough stress test               
Subj: QOL (75-90%) + pt report 
improved 

Pre-op Mean 3.15        
Median 3                   
Range 0-20                  
Post-op Mean: 0.46     
Median: 0                     
Range: 0-4 

  Post-op                                 
Cure: 51/68(75%)          
Improved: 7/68(10.3%) p=0.99          
Dry 58 (85.3%)                   
Improv 6 (8.8%)                      
VAS (0-10) 8.03 

0 

Bai et al143 2005 12 mth TVT 31-0               
Burch 33-0             
Pubovag sling 
28-0     

TVT Urinary retention 4/31 (12.9%)      Cure:  Obj:                                    
Neg stress test                                  
Subj: Pt report dry 

  Post-op Cure                            3 
mths 29/31 (90.3%)                          
12 mths 27 (87%) 

    

El-Barky et al141 2005 3-6 mth TVT 25-0               
Burch                   
25-0 

TVT Void dys 5/25 (20%) p>0.05                                      
No tape removed 

De novo 2/25 (8%) p=0.05   Cure:  No SUI at 3-6 mths                  
Improved:  Occasional SUI at 3-6 
mths 

  Post-op Cure      18/25 (72%) p> 
0.05                          Persist  
7/25 (28%) p>0.05                           

    

TVT High concom urethrotomies due to high pre-op 
void dys                                                            
Void dys: persist 7/58 (12.1%)                            
De novo 3/58 (5.2%) 

Subj: 0.06                                               
Cured 20/61 (32.8%)                                   
Persist: 22/61 (36.1%)                                       
De novo: 4/61 (6.6%)                                
Obj: p=0.26 ,  Persistent 0                           
De novo DOA 2/58(3.4%)  

Subj:  p=0.06                         
Cured 19/61 (31.1%)               
Persist10/61 (16.4%)                   
De novo 4/61 (6.6%) 

  Pre-op Leak                         
58/61 (95.1%)                               
Post-op Cure                   51/58 
(87.9%) p=0.11         Persistent       
7/58 (12.1%)        

Post-op Cure:                       
48/61 (78.7%) p=0.83                        
Persist 10/61 (16.4%)                
De novo 0 

2/61 (3.3%) p=0.04 Lim et al17 2005 6-12 wk TVT                       
65-4-3                  
IVS                         
65-5-6                  
Sparc              
65-4-3                   
Not ITT    Sparc    Persistent 5/58 (8.6%)                                         

De novo 4/58 (6.9%) 
Subj:  p=0.06                                          
Cured 20/61 (33.3%)                         
Persist20/61(33.3%)                                      
De novo: 3/61 (5%)                                          
Obj: p=0.26                                              
Persistent 2/58(3.4%)                                  
De novo DOA 1/58(1.7%)    

Subj: p=0.06                       
Cured 24/61 )40%)              
Persist:27/61 (13.4%)                 
De novo: 6/61 (10%)         

Cure:  Obj:                               
Neg cough test - supine or erect        
Improved: > 50% reduction in 
frequency of particular symptom 

  Pre-op Leak                                      
58/61 (95.15)                              
Post-op Cure                        
42/58 (72.4%) p=0.11                  
Persistent                         16/58 
(27.6%)  

Post-op Cure:                       
45/61 (75%) p=0.83                     
Persist 12/61 (20%)                   
De novo 0 

8/61(13.1%) p=0.04 

TVT: > 100 ml                         
32/147 (21.8%)                   
OR: 0.80 p=0.47                     
Haematoma                      
6/147 (4.1%) OR: 0.63 
p=0.53 

Discharge: 2 voids: vol >150 ml + resid < 150 ml      
Repeat resid 6/147 (4.1%)                                       
Retain cath 6/147 (4.1%)                                     
Re-insert cath 5/147 (3.4%)                                  
Loosen tape in theatre  0/147  OR: ∞, p=0.002   
Discharge - cath 2/147 (1.4%) 

Overall 80/147 (54.4%)  p=0.99                          
Persist 65/110 (59.1%)                              
OR: 0.97 p=0.99                                          
De novo 15/37 (40.5%) OR: 1.08 p=0.99 

Overall 45/147 (30.6%) 
p=0.39                                    
Persist 33/89 (37.1%)                  
OR: 1.19 p=0.65                          
De novo 12/58 (20.7%) OR: 
1.42 p=0.52 

Pre-op 126/147 
(85.7%)              
Post-op 33/126 
(26.2%) p=0.78 

Pre-op Leak 120/147 (81.6%)          
Post-op Cure                      
143/147 (97.3%)  p=0.99                 
Persist 3/120 (2.5%) OR: 1.05 
p=0.99     De novo 1/27 (3.7%) 
OR: 0.7 p=0.99                                 

Pre-op 147/147 (100%)                     
Post-op 128/147 (87.1%) p=0.03      
100% satisfied 96/147 (65.3%) 
p=0.598  

7/147 (4.8%) OR: 2.53 
p=0.08 

Lord et al154 2006 6-8 wk TVT                 
147-0           
Sparc             
154-1                   
ITT after 
surgery 

Sparc: > 100 ml                      
28/154 (18.2%)                   
OR: 0.80 p=0.47                     
Haematoma                     
4/154 (2.6%) OR: 0.63 
p=0.53 

Discharge: 2 voids: vol > 150 ml + resid < 150 
ml    Repeat resid 10/154 (6.5%) Retain cath 
12/154 (7.8%)    Re-insert cath 9/154 (5.8%)          
Loosen tape in theatre 10/154 (6.5%) OR: ∞, 
p=0.002                                                            
Discharge with cath 3/154 (1.9%) 

Overall 84/153 (54.9%) p=0.99                           
Persist 70/120 (58.3%) OR: 0.97 p=0.99            
De novo 14/33  (42.4%) OR: 1.08 p=0.99 

Overall 54/153 (35.3%) 
p=0.39                                         
Persist 37/90 (41.1%)                  
OR: 1.19 p=0.65                          
De novo 17/63 (27%)                  
OR: 1.42 p=0.52 

Cure:  Obj:                               
Neg cough stress test                        
Subj:                                          
No pads                                     
Patient report dry                   
Scale (100%)    

Pre-op 132/143 
(85.7%)                  
Post-op 32/132 
(24.3%) p=0.78 

Pre-op Leak 116/154 (75.3%)          
Post-op Cure                       
148/152 (97.4%) p=0.99                  
Persist 3/114 (2.6%) OR: 1.05 
p=0.99 . De novo 1/38 (2.6%) 
OR: 0.7 p=0.99 

Pre-op 154/154 (100%)                     
Post-op 117/163 (76.5%) p=0.03      
100% satisfied 99/153 (64.7%) 
p=0.598        

16/154 (10.5%) OR: 2.53 
p=0.08 

Meschia et al18 2004 15 mth TVT 25-0             
Endopel fascial      
plic 25-0                 

TVT: 188 ml +/-77                  
Haematoma                  
1/25 (4%) p=0.66 

Discharge: Resid < 100 ml or 1/3 void vol                 
2/25 (8%) p=1.0 

  De novo 3/25 (12%) p=0.66 Cure:  Obj:                                  
300 ml cough/Valsalva 

  Post-op Cure                        
23/25 (92%) > 0.01 

Post-op 24/25 (96%) p=0.01      

Paraiso et al19 2004 12 mth TVT                    
36-3-2           
Lap                
Burch               
36-3-1     

TVT:                            
Mean 141 ml Transfusion       
1/33 (3%) p=0.64 
Haematoma 1/33 (3%)           

Discharge: 2 voids: vol > 150 ml + resid < 20% 
void vol                                                            
Tape cut 2/33 (6.1%)                                                 
Post discharge void dys: 5/33(15.2%) p=0.8 

DOA 6/31 (19.3%) p=0.12 DOA with incont                    
1/31 (3.2%) p=0.3 

Cure:  Obj:                                       
No urodynamic leak                    
Subj:                                                
Urinary Distress Inventory (UDI) - 
no stress leaks               
Improved:                                 
UDI - some leaks 

Pre-op                    
3 (1-8) pads/wk            
Post-op                  
0 (0-3) pads/wk 

Post-op Cure                      
30/31 (96.8%) p=0.56    

Pre-op 16/wk +/- 14/wk                      
UDI 42 +/- 15     IIQ 164 +/- 95  
Post-op 1.8/wk +/-                         
5.1 /wk p=< 0.01   UDI (0-300) 6 
+/- 2      IIQ 49 +/- 38   VAS (0-
10) 8.4 +/- 2.9  

1/33 (3%) 

Rechberger  
et  al20 

2003 4 mth TVT 50-0                
IVS 50-0 

TVT:                       
Massive bleed blad neck 
venous plexus 2/50 (4%)        
Haematoma 1/50 (2%) 

Discharge: < 100 ml                                  
Retention 10/50 (20%) p=0.023                                 
No tape resection                                             
Void dys:  No difference re pconsurg                         
De novo 8/50 (16%) 

De novo 8/50 (16%)   Cure:  Obj:  Neg cough test                
Subj: No SI symptoms   No pads   
Improved:  Obj:  Neg cough test   
Subj: less SI symptoms               
Some wet pads 

  Post-op Cure                         
44/50 (88%)                        
Persistent                                  
5/50 (10%)  

Post-op                           Satisfied  
(0-10) 8.5 +/- 2.9 

  

TVT:                               
106 ml +/- 89.53 p=0.51         
Haematoma                  
5/31 (16.1%) p=0.71        

3/31(9.7%) p=0.706 2/31 (6.5%) p=0.424 Pre-op 35.1 +/- 
31.2 pads                 
Post-op 7.2 +/- 
22.1 pads p=0.12 

Post-op Cure                       
27/31 (87.1%) p=0.706         
Persistent                                      
4/31 (12.9%) p=0.706 

  All:9/31(29.09%) p=0.106           
Granulation:  3/31 (9.7%) 
p=0.612     Rejection: 2/31 
(6.6%) p=1.0     Protrusion:  
4/31(12.9%) p=0.112     

Tseng et al21 2005 24 mth TVT 31-0               
Sparc                
31-0 

Sparc:                       
135.83 ml +/- 93.4 p=0.51      
Haematoma                  
3/31 (9.7%) p=0.71 

Discharge: 4 voids: resid  < 20% of vol 
 

5/31(16.1%) p=0.706 5/31 (16.1%) p=0.424 

Cure:                                              
Pad wt ≤1 gm                                    
Improved:     < 50% of pre-op 
value 

Pre-op 33.6 +/- 
31.8 pads      Post-
op 9 +/- 22.3 pads 
p=0.12 

Post-op Cure                            
25/31 (80.7%) p=0.706          
Persistent                           6/31 
(19.35%) p=0.706 

  All:3/31 (9.69%) p=0.106            
Granulation:   1/31 (3.2%) 
p=0.612    Rejection: 1/31 
(3.2%) p=1.0     Protrusion:   
1/31 (3.2%) p=0.112     

Ustun et al145 2003  3 mth TVT 23-0            
Lap Burch             
23-0 

TVT:                            
Mean <100 ml 

Transient urinary retent 2/23 (8.6%)                          
No tape resection 

  1/23 (4.3%) Cure:  Obj:                                 
No urodynamic leak                    
Subj: No pads 

  Post-op Cure                        
19/23 (82.6%) 

  0 

Valpas et al22 2003 6 wk TVT 70-0                
Lap               
colpo               
58-7              
Not ITT 

TVT:                                  
Mean 34 ml  (10-550)             
Haematoma 0/70  

Discharge: Resid < 100 ml                          
Prolonged retent 2/70 (2.9%)                   
Loosened in theatre 1/70 (1.5%)                               
Self cath  6 days 1/70 (1.5%)  

28.6%   Cure:  Obj:                               
Neg stress test  

Pre-op                     
82.5 gm/48 hr (7-
614) 

Post-op Cure                                
69/70 (92.9%) 

Pre-op VAS (0-10)  7.1                      
IIQ (0-100) 73.4                     
Post-op VAS 0.9  p=0.00                   
UISS (0-20) 1.1 p=0.02                     
Urge Score (0-20) 2.9 p=0.33            
IIQ (0-100) 11.7 

  

Wadie et al142 2005 6 mth  TVT 28-0  
Rectus fascia         
sling              
25-0 

TVT Extra week for catheter:  3 DOA 0   Cure:  Obj: No pads              
Negative stress test                       
Subj: Groutz (2000) - 
incontinence response score 0 

  Post-op Cure                        
26/28 (92.9%) 

  0 

Wang et al144 2003 12 mth   TVT 49-0                
Burch                
49-8               
Not ITT 

TVT Discharge: 4 voids: resid  < 20% of vol                     
TVT: 'comparison of obstruction nomogram 
distribution with success vs failure outcome 
revealed no sig dif (p=0.646)' 

        Post-op Cure                            
40/49 (82%)                                   
Persistent 4/49 (8%) 

Post-op 45/49 (92%)   

Ward  et al14 2002 6 mth TVT                    
175 - 5      
Burch 169 -23    
ITT 

TVT:                       
Vascular injury 1/170 
(0.6%)              
Haematoma 3/170 (2%)    

Catheterisation:  1-7 days  64/170 (38%) 116/159 (73%)                                         
Unstable det cont 12/159 (8%) 

84/159 (53%) Cure:  Obj:  No urodynamic leak 
+ 1 hr pad test <1 gm   Subj: 
BFLUTS                        
Symptoms 

Pre-op 161/168 
(96%)               
Post-op 47/159 
(28%)    

Pre-op GSI 175/175 (100%)             
Post-op Cure 115/175 (66%)           
GSI 17/159 (11%) 

Pre-op 168/168 (100%)         
Post-op Persist 54/159 (34%)            
Reported cure 103/175 (59%)  
Satisfied 145/170(85%)                     

1/170 (1%)   



 

5.2.3   Urgency 

There was no statistically significant difference between TVT and SPARC for urgency 

or urge incontinence; however, as is shown in Table 5.2 the rates in this study were high 

compared with other randomised controlled trials.15, 17-22, 141, 142, 145,  This randomised 

controlled trial was designed to investigate the number of bladder perforations incurring 

during or after TVT or SPARC surgery up to the six week check up rather than the 

reasons why the rates for urgency or urge incontinence were high compared with other 

RCTs or why there may be persistent, ‘de novo’ or resolved urgency after incontinence 

surgery.  The issue is complicated by the very divergent opinions in relation to theories 

of the mechanism of incontinence70 as discussed in Section 2.1.5. 

 

The reasons for the high rates or urgency and urge incontince in this study compared 

with other RCTs may include the increased risk of post-discharge urgency and urge 

incontinence in the presence of pre-operative urgency and urge incontinence, as well as 

an increased risk of urge incontinence among surgical registrars’ patients.  Plausible 

theories to explain ‘de novo’ urgency include the effects of incontinence surgery on the 

anatomical structure of the pelvis (such as undue compression of the urethra that could 

lead to urinary blockage and a subsequent detrusor overactivity31) or on the innervation 

of the bladder control mechanism31 rather than the particular instruments used in this 

randomised controlled trial.  These unpredictable effects in patients after any 

incontinence surgery may result in persistent, ‘de novo’ or resolved urgency31 but there 

is a paucity of evidence to date. 

 

5.2.4 Short-term Cure of Stress Incontinence 

The objective cure rates of stress incontinence symptoms at six weeks were higher than 

is shown in other short-term RCTs in Table 5.217, 22, 145 and much higher than the 

subjective results (TVT: 97.3%, SPARC: 97.4%, p=0.99; and TVT: 87.1%, SPARC: 

76.5%, p=0.03 respectively).  In contrast, the other subjective indicator of efficacy of 

treatment measuring patients’ perceptions of improvement of stress incontinence 

symptoms reflects the similarity between TVT and SPARC albeit at a lower cure rate.  

Other authors have noted that the relationship between objective and subjective cure is 

known to be ‘vague’15 and our results also indicate that there is inconsistency among 

indicators for the same outcome.   
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5.3 OTHER ADVERSE EVENTS 

This trial design was not powered to assess vaginal mesh erosion; however, there was 

no statistically significant difference between TVT and SPARC (p=0.08), although 

SPARC had more than double the percentage of cases.  As is shown in Table 5.2, the 

vaginal erosion rate for TVT was higher than Ward & Hilton in 2002 (1/170, 0.6%),14 

Lim et al in 2005 (2/61, 3.3%)17 but lower than the overall rate for Tseng et al in 2005 

(9/31, 29.0%).21  The SPARC vaginal erosion rate was lower than reported by Lim et al 

(8/61, 13.1%)17 but higher than Tseng et al (3/31, 9.7%).21  We suspect that this 

complication is under reported because many surgeons treat it successfully with vaginal 

oestrogens or by other conservative means.157   Acute urinary retention and vaginal 

mesh erosion rates were unexpectedly high in this RCT; however, there was no 

statistically significant difference between consultant and registrar rates, and acute 

urinary retention and vaginal mesh erosion occurred throughout the trial.  The high rates 

may be due to difficulty in both positioning and tensioning the SPARC tape. 
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5.4 TVT AND SPARC INSTRUMENTS 

Although several randomised controlled trials comparing TVT with SPARC have been 

published between 2003 and 2006, there have not many new reports on the properties of 

TVT and SPARC mesh.  However; Table 5.3 shows some of the recently reported 

properties of the TVT and SPARC mesh particularly in relation to mechanical 

properties that are directly dependent on the type of thread and knitting method.112  Both 

tapes are polypropylene of similar weave and identical width (1.1cm) and Krause et al 

found in 2006 that TVT and SPARC are both Type 1 meshes as defined by Amid.109  

They reported that Type 1 meshes displayed similar (and minimal) histological reaction 

in rats despite markedly different mesh architecture indicating that material and filament 

composition of the mesh is the main factor in determining cellular response’.158  Yildrim 

et al’s histological publication in 2005 reported that the attachment capacity of TVT 

was superior to the other meshes they tested and that SPARC was very similar.159  This 

is partly due to the rough edges of the mesh which dig in to adjacent tissue and provide 

anchorage for the tape.  It is also clinically relevant that Yildrim et al in 2005 noted that 

all the meshes tested ‘showed stable fibrosis and muscle infiltration on day 30’.159  

Research has been conducted on the tensile properties of both TVT and SPARC mesh.  

Tensile properties are the break load and maximum average load on materials,160 which 

may have a role in the long-term behaviour of polypropylene mesh in vivo.  Dietz 

investigated similar criteria, and indicated that material stiffness has been associated 

with the likelihood of erosion,161 while our trial surgeons postulated that if a tape was 

adjusted so that it was very loose, it might be more likely to cause a vaginal erosion.  

Dietz also postulated that any differences between TVT and SPARC mesh may be due 

to the manufacturing procedure and that there may not be any clinical significance.161  A 

difference between the TVT and SPARC instruments rather than the mesh itself that 

may influence clinical outcomes is that there appears to be a greater difference between 

the width of the SPARC needle (3mm in diameter) and the plastic sheath covering the 

tape as shown in the photograph in Figure 2.2 than there is for the TVT instrument 

(needle 5 mm in diameter). 
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Table 5.3:  Properties of TVT and SPARC mesh tape 

PROPERTY TVT SPARC 

BIOCOMPATIBLE PROPERTIES Krause et al158 

Material158, 161 Polypropylene 

Histology109,  158 Type 1 (biocompatible: small tissue fibrosis, minimal giant cells or 

histiocytes) 

Fibres Monofilament 

Type of weave112 Interlock knit 

Pore size158 Type 1 (> 75 microns) 

STIFFNESS AND PEAK LOAD (load/mm +/- SD) Dietz et al161 

Stiffness  

(deformation curve slope)161 

Mean 0.23 +/- 0.05 

(low initial stiffness ie: exhibits less resistance for 

deformation at forces below the elastic limit) 

Mean 0.53 +/- 0.15 

 

Maximum load161 Mean 68.1 +/- 25.8 Mean 52.1 +/- 15.0 

MECHANICAL PROPERTIES Cosson et al112 

Elasticity limit (elongation)112 52.9 mm +/- 2.9  

Elasticity limit (force)112 8.9 +/- 3.1  

Breaking point 

(elongation)112 

88.4 mm +/- 0.8  

Breaking point (force)112 71.5 =/- 2.2  

TENSILE PROPERTIES (mean +/- SD) Spiess et al160 

Break load160 6 weeks: 0.59 +/- 0.25 

12 weeks: 0.74 +/- 0.06 

 

Average load160 6 weeks: 0.63 +/- 0.10 

12 weeks: 0.74 +/- 0.05 

 

DETACHMENT STRENGTH (days: mean gm) Yildirim et al159 

Sling detachment (maximum 

weight needed to move the 

mesh)159 

2 days: 291 gm 

7 days: 840 gm 

15 days: 1,930 gm 

30 days: 2,390 gm 

2 days: 178 gm 

7 days: 860 gm 

15 days: 1,390 gm 

30 days: 2,160 gm 

HISTOPATHOLOGY (days: number) Yildirim et al159 

Polymorphonuclear 

neutrophil leukocytes:159 

2 days: 1 

7 days: 1 

15 days: 0 

30 days: 0 

2 days: 1 

7 days: 1 

15 days: 0 

30 days: 0 

Muscle infiltration:159 

 

2 days: 0 

7 days: 0 

15 days: 1 

30 days: 1 

2 days: 0 

7 days: 0 

15 days: 1 

30 days: 1 

Fibrosis:159 2 days: 0 

7 days: 0 

15 days: 1 

30 days: 1 

2 days: 0 

7 days: 0 

15 days: 1 

30 days: 1 
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Despite the material similarities between TVT and SPARC, it would seem that there 

may be a difference between the two operations resulting in an increased risk of urinary 

retention in SPARC patients.  The SPARC needles are narrower than the TVT needles, 

the connection point between the needle and the tape is narrower, the difference 

between the needle diameter and plastic sheath covering the tape is larger and the 

surgical approach is different.  It is possible that the larger TVT channel which 

accommodates the tape width and/or the more precise midurethral placement with the 

TVT vaginal approach are critical for the performance of the tape.  A needle passed 

upwards from beside the midurethral point may be more likely to fix the tape at this site 

than a needle passed through the endopelvic fascia from above and the surgeon is more 

certain of the point where the needle will pass through the endopelvic fascia with the 

vaginal approach because of better visibility and accessibility through the larger vaginal 

incision.  The relationship of the fixation by the mesh in the endopelvic fascia to its 

position under the urethra probably relates to the risks of voiding difficulties and mesh 

erosion post-operatively.   

 

Dietz et al found that the SPARC tape exhibited a higher initial stiffness than the TVT 

tape;161 however, in contrast to our findings, in his case series there was increased 

voiding dysfunction in TVT rather than SPARC patients, although without reference to 

acute urinary retention.162   
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5.5 LIMITATIONS OF TRIAL 

A limitation of this trial is a possible lack of validity of the assessment of both the 

objective and subjective efficacy of the TVT or SPARC treatments for stress 

incontinence symptoms although a systematic review of methods for diagnosing urinary 

incontinence was published in 2006 and it found that the clinical stress test is effective 

in the diagnosis of stress incontinence.90  In our trial not all patients who were 

diagnosed stress incontinent with a mobile bladder neck and who also underwent a 

clinical stress test leaked urine during the cough test; possibly because the bladder was 

not full enough or patients were supine not vertical.  Thus a clinical stress test does not 

appear to be a conclusive test for stress urinary incontinence and additional objective 

measures are appropriate.  While urodynamic testing provides a comprehensive 

assessment of the urinary status of the patients and was used on 85% of our patients, it 

is invasive, expensive and the patient is at risk of urinary tract infections.  Clinically 

observed urinary leakage in a stress test could be complemented by a one hour, two 

gram pad test to objectively measure urinary incontinence as has been recommended by 

the International Continence Society.107  An alternative is the use of a urinary diary and 

the 2006 review found that it is a cost-effective technique for diagnosing stress 

incontinence when compared to pad tests.90  It is of interest that of the randomised 

controlled trial researchers that use pad tests, some use a one hour, two gram pad test; 

but others report pad weight over a variety of periods (1, 24 and 48 hours, and 

1 week).140, 15, 19-22, 144, 14  Selection of a suitable objective assessment for stress 

incontinence clearly involves conclusive, good quality information, cost, time and effort 

needed to comply with, abstract and analyse the relevant information, for both patient 

and surgeon.  Use of similar, good quality outcome assessments by researchers would 

also provide the opportunity for comparisons between randomised controlled trials.   

 

Another limitation of the trial associated with the outcome assessment is that the 

methodological use of the term ‘a comfortably full bladder’ is not easy to standardize.  

In this trial, the standard procedure was that all patients were post-operatively stress-

tested for urinary leakage with a comfortably full bladder followed by measurement of 

voided urinary volume as well as residual urinary volume.  Thus the total bladder 

volume would not be known until after the stress test and if the volume were low, this 

might have affected the stress test.  A patient’s assessment of a ‘comfortably full 

bladder’ might, therefore, be a confounding factor explaining in part the discrepancy 

between post-operative subject and objective findings and results; however, it is not 
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possible to indicate to what extent the term might be confounding.  In future studies one 

method of standardizing bladder volumes prior to the post-operative stress test could be 

to measure the volume using ultrasound.  Bladder volume ultrasound measurements are 

not precise but it is possible to establish a range within which the patient could undergo 

a stress test.  There have been several small studies to evaluate the precision of 

ultrasonic bladder volume measurements versus voided volume and they all indicate the 

acceptability of using ultrasound as an alternative to catheterization despite some 

variability in the error percentages in their studies.  Kristiansen reported a mean 

absolute percentage error of 2.9%,163 Dicuio indicated a a maximum error of not more 

than 25% of the voided volume164 and Choe commented that bladder volume ultrasound 

measurements are comparable to catheterization.165          

 

Overall success of treatment is based upon both the surgeon’s assessment of symptoms 

and the patient’s perception of her quality of life and while this trial included both, the 

2006 review of diagnostic methods reported that validated QOL questionnaires provided 

more credible subjective assessment.90  Our trial was conducted according to routine 

clinical management procedures in both the public and private sectors in order to 

increase the external validity and it would not have been possible for surgeons to 

undertake long subjective questionnaires with patients.  Possible validated alternatives 

might have been the short form of the Incontinence Impact Questionnaire (IIQ – 7Q) or 

the short form of the Urinary Distress Inventory (UDI – 6Q).166  In this trial, the quality 

of life questions which were part of the diagnostic process both before and after surgery 

were part of the validated Bristol female lower urinary tract symptoms questionnaire 

(BFLUTS)167 that had been used previously by the study surgeons.      
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6 CONCLUSION 

TVT and SPARC are very similar operations in relation to the incisions, sharp 

dissection with Metzenbaum scissors, retropubic insertion of needle, Type 1 

macroporous polypropylene mesh, procedure of adjusting the tension of the inserted 

tape beneath the urethra and rationale of suspending the urethra in a U shape rather than 

the shallow curve configuration used in the TVT-O or Monarc operations.   

 

The results of the primary outcome of this randomised controlled trial are consistent 

with clinical equivalence between TVT and SPARC for bladder perforation.  Multiple 

regression analysis showed that the relative risk of bladder perforation was higher in 

patients who had undergone previous incontinence surgery. 

 

There was also no statistically significant difference between TVT and SPARC for the 

secondary outcomes of peri-operative blood loss, post-discharge urgency or objective 

cure of stress incontinence at six to eight weeks after discharge from hospital.  

However, TVT had a significantly higher cure rate of subjective stress incontinence 

symptoms compared with SPARC (p=0.03).  Pre-operative maximum flow rate, urinary 

residual volume, urgency and urge incontinence were significant predictors of the 

corresponding post-discharge measurements.   

 

Most of the indicators used to measure voiding dysfunction were not statistically 

significantly different for TVT compared with SPARC.  However, compared with TVT, 

it was more difficult to reliably assess the appropriate adjustment between the SPARC 

mesh and the urethra despite insertion of Metzembaum scissors between the urethra and 

mesh as a routine measure and a significant number of patients were returned to theatre 

for loosening of the tape (TVT 0%, SPARC 6.5%, p=0.002) because of acute urinary 

retention.  In addition, although it was not statistically significant, SPARC had more 

than double the percentage of TVT vaginal mesh erosions.  Overall, voiding difficulty 

(loosening of the tape); urgency and vaginal mesh erosion were the most important 

clinical problems.    

 

This trial has not found evidence of a statistically significant difference between TVT 

and SPARC for bladder perforation; however, we have detected high rates of acute 

urinary retention and vaginal mesh erosion among patients who received the SPARC 

treatment.  Therefore, while tension-free vaginal tape and suprapubic urethral support 
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sling are similar in relation to successfully treating urinary stress incontinence in the 

short-term, there are important clinical differences.  A long-term follow up of 

complications and efficacy of our randomised controlled trial is planned.  
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A ABSTRACT 
  
INTRODUCTION 
 
Many women suffer from stress incontinence, which is the leakage of urine when sneezing, coughing, laughing, 
jogging or moving suddenly.  While there are several treatments available, surgeons have been using two similar 
minimally invasive surgical methods with excellent results in up to 90% of their patients (Nilsson C G, et al 2001). 
The two treatments are tension-free vaginal tape (TVT) and suprapubic urethral support sling (SPARC); and the 
former has been utilized since 1996 with more than 200,000 insertions (Taylor JD, pers comm. 2002), while SPARC 
has been used since August 2001.  There are some differences in the two types of equipment (eg: needle diameter 
and length, handle, and mesh tension suture), however the primary difference between the two treatments is that the 
TVT needles are introduced through a small midline incision in the vagina while the SPARC needles are inserted 
through two 0.5 cm incisions just above the pubic bone.  The exit point for the SPARC needles is the midline vaginal 
incision, whilst the exit points for the TVT needles are the two 0.5 cm incisions just above the pubic bone. 
 
AIMS AND SIGNIFICANCE OF THE STUDY 
 
A search of the medical literature reveals that complications such as the incidence of bladder injury during TVT 
procedures has been reported to be as high as 24% (Niemczyk P, et al.  2001).  Early indications from SPARC 
insertions suggest that success rates for treating stress incontinence are ‘expected to be identical or better than those 
obtained with the earlier (TVT) approach‘ (Virginia Mason Medical Centre, Seattle, Spring 2002) with possibly 
fewer adverse peri-operative events.   Other potential complications for both surgical procedures include bowel 
injury, voiding difficulties, urgency, frequency and bleeding.   
 
There is no evidence that the rate of complications differs between SPARC and TVT, and it is the aim of this study 
to demonstrate this.  If this study shows that one of the surgical procedures has advantages over the other in terms of 
complication rates, ease of surgical performance or short or long term outcomes, then the preferential treatment will 
be recommended in the future. 
 
STUDY POPULATION 
 
Patients presenting to one of the four consultant surgeons who comprise the Urogynecological Clinic at King Edward 
Memorial Hospital (KEMH), with a diagnosis of genuine stress incontinence and recommended to have a minimally 
invasive sling to ameliorate their symptoms, would be invited to participate in this study.  The surgeons have also 
offered to include in the study their private patients with the same diagnosis and recommended treatment to ensure 
that there is an adequate sample size (calculated with biostatistical confirmation using NCSS/PASS power and 
sample size software).   
 
METHODOLOGY 
 
Eligible patients will be invited to participate in the study by their surgeons, and all patients will undergo the 
identical procedures and care during their treatment except for the insertion of the TVT or SPARC sling.  The 
computer generated random allocation to the active control (TVT) or intervention (SPARC) groups will be 
conducted by a third party; and block randomisation procedures will be used for the surgeons as well as patients who 
have undergone previous continence surgery.  It is not possible for the surgeons to be blinded; and the patient will 
not be able to detect which sling she received by her incisions.  The data collection form will provide confirmation 
that the allocated randomized procedure was actually performed on the particular patient. 
 
Normal clinical charts will be used as the basis for information entered on the data collection form; and standard 
procedures relative to the objectives and their measures are printed on the reverse side of the data collection form for 
reference.  The data collection form will remain in the patient’s chart until completion of her post-discharge visit; 
and when it is removed, a study code will be allocated to it.  The master list containing the patient’s name, study 
code and allocated study group will be retained in a locked cabinet at King Edward Memorial Hospital. 
 
Information would then be abstracted and analysed using the Statistical Package for the Social Sciences (SPSS); and 
will include tables of descriptive characteristics, proportions, Chi-squared tests, and t-tests. 
 
ETHICAL ISSUES 
 
Ethical issues relevant to this study include the well being of the patient, confidentiality of patient information, the 
dependent relationship of the surgeon and patient, consent, potential complications, scientific integrity and 
incomplete disclosure to minimize bias.  Patients will be reassured that whether or not they agree to participate, or 
subsequently withdraw, their medical care will not be affected. 
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B RESEARCH PLAN 

B1 TIMEFRAME 

August 2002    Enrolment as Master of Medical Science Student 
August to November 2002 Ongoing literature search, confirmation of study design, 

identification of objectives and standard procedures, and 
design of study forms 

November 2002 to February 2003 Preparation and amendment of submission to Ethics 
Committees at KEMH, The Mount and Attadale Hospitals and 
St John of God Health Care 

January to February 2003 Preparation and distribution of study documents for data 
collection for approved hospitals; processing of randomization 
procedures and envelopes; design of SPSS database; and 
preparation, submission and presentation of research proposal 
to School of Population Health  

January 2003 to February 2004  Data collection 
March 2003 Submission of research proposal to Postgraduate Research 

School, completion of amendments and distribution of 
remaining study documents, commencement of data 
abstraction onto SPSS database, and ongoing literature search 

March to June 2003 Enrolment in 750.769 Biostatistics 1 
October/November 2003 Regional scientific meetings – Urological Society of 

Australasia 
March 2003 to July 2004 Ongoing literature search, completion of data abstraction from 

data collection form, analysis, and write up of thesis 
March 2004 Preliminary presentation of findings to Annual Scientific 

Meeting, Urological Society of Australasia 
August 2004 Submission of Master of Medical Science Thesis to 

Postgraduate Research School 
 
 

B2 SPECIFIC AIMS OF THE PROJECT 

 B2.1 PRIMARY OBJECTIVE 

The incidence of bladder perforation reported in the medical literature is higher (24%) (Niemczyk P, et al.  
2001) than the experiences of the King Edward Memorial Hospital (KEMH) Urology Clinic surgeons, who 
have a rate of approximately 2% bladder injuries during TVT surgery, and it is anticipated that the rate of 
bladder perforations for SPARC would be similarly low.  This study, therefore, is designed as an 
equivalence study; and the primary objective is to test the hypothesis that there is no difference between the 
number of complications, specifically bladder injury, incurred by patients during surgery for either the TVT 
or SPARC treatment of stress incontinence.   

 B2.2 SECONDARY OBJECTIVE  

A secondary objective is to test the hypothesis that there is no difference between the number of other 
complications of the TVT or SPARC operations, such as peri-operative blood loss, and post-operative 
voiding difficulty and urgency.  In addition, this study seeks to compare the rate of stress incontinence 
symptom relief between patients who underwent the TVT and SPARC treatments at the 6-8 week post-
discharge visit to the surgeon.  It is recognised that in order to ascertain incontinence ‘cure rates’ it would be 
necessary for patients to be assessed over a longer time-period.  However, this is not part of the currently 
proposed study, although permission to follow-up patients subsequently is included in their consent forms. 
  
 

B3  METHODOLOGY 

Similar projects 

There are no published studies specifically comparing risks and/or outcomes between tension-free vaginal 
tape (TVT) and suprapubic urethral sling support (SPARC) surgical procedures. 

Similar methods 

There is only one reported randomised controlled trial (Ward & Hilton 2001) comparing TVT and another 
surgical treatment (open abdominal retropubic suspension).  What was known prior to this study was that 
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‘few randomised trials exist on surgery for stress incontinence; systematic reviews suggest that 
colposuspension is associated with cure rate of up to 90%; and case series of tension-free vaginal tape 
suggest cure rates of about 85%, with rapid return to normal activity’ (Ward & Hilton 2001).  What the 
Ward & Hilton (2001) study added was that ‘at six months the tension-free vaginal tape procedure is as 
effective as colposuspension for the primary treatment of stress incontinence; operative complications were 
more common with vaginal tape, but duration of hospital stay and return to normal activity were shorter 
than with colposuspension; and postoperative complications were more common after colposuspension’ 
(Ward & Hilton 2001).  In the Cochrane Systematic Review of Sub-urethral sling operations for urinary 
incontinence it was concluded that “cure rates after TVT were similar to those following open abdominal 
retropubic suspension, but with confidence intervals of around 10% absolute difference’ (Bezerra 2001).  
Moreover, “about one in 11 women had a complication during TVT, most commonly bladder perforation, 
but none had serious consequences” (Bezerra 2001).   

 
B3.1 STUDY POPULATION 

 
B3.1.1  SUBJECTS 
 

Potential subjects for the study are patients who present with incontinence problems to one of the four 
consultant surgeons and the registrars who comprise the Urogynaecological Department at the King 
Edward Memorial Hospital.  The consultant surgeons have also offered to include in the study their private 
patients to ensure that there is an adequate sample size.   
 

B3.1.2  ELIGIBILITY CRITERIA 
 
Patients eligible to be enrolled in the study are those diagnosed by one of the study surgeons as having 
genuine stress incontinence with a recommended treatment of a minimally invasive sling.  Such patients 
would be eligible whether or not they have undergone previous continence or other pelvic surgery.  They 
would also be eligible if they needed TVT/SPARC insertion alone or in combination with other pelvic 
operations such as vaginal hysterectomy, anterior and posterior repair.  Records collected from the four 
surgeons at KEMH and in their private practices in the six months prior to the start of the study indicate 
that 62.5 percent of the patients received minimally invasive slings alone.   
 

B3.1.3  EXCLUSION CRITERIA 
 
Exclusion criteria include patients for whom one is unable to get an informed consent; or patients who are 
less than eighteen years of age, pregnant, or have a major voiding dysfunction identified as an abnormal 
flow (ie:  maximum flow rate < 10 ml/s) or an abnormal urinary residual volume (> 150 ml).  Voiding 
dysfunction is quantified during uroflowmetry, which is a routine diagnostic tool. 
 

B3.1.4  WITHDRAWAL CRITERIA 
 
The patient information (Appendix 3) and consent documents (Appendix 4) emphasise that patients are 
free to decline to participate or withdraw from the study at any time without affecting their medical care.   
 

B3.1.5  BLINDING 
 
It is not possible for the surgeons to be blinded in this study.  With regard to the patients, there is no 
difference in the incisions for the two procedures, and there will be incomplete disclosure of information 
regarding whether they received TVT or SPARC due to the possibility of influencing secondary outcomes.   
 

B3.2 SAMPLE SIZE 
 

B3.2.1  CALCULATION 
 
The sample size was calculated in consultation with a biostatistician using power and sample size software 
(NCSS 2002), and was based upon the 2% bladder injury rate of the study surgeons rather than the much 
higher rate evident in the medical literature.  In an equivalence test, this means that the bladder injury rate 
would be set at 2% for both the active control group (TVT) and the intervention group (SPARC).  The 
surgeons would accept an up to 5% deviation in results of the study as still being equivalent; however it 
will be a one-sided test as the TVT operation has already been used for some years with excellent results, 
and there would be little reason to date to change to the newer SPARC procedure if the results were worse 
than for the TVT method.  Power was set as 80% and an alpha of 0.05 was used.  These settings yielded a 
sample size of 145 patients for the experimental group (SPARC) and 145 patients for the active control 
group (TVT). 
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B3.2.2  TOTAL POPULATION 
 
Based upon TVT/SPARC insertions that have been performed by the four surgeons at KEMH and in their 
private practices over the past six months, the total available study population for one year would be 
approximately 390.  It is estimated that it should take approximately one year to recruit 290 patients out of 
an annual total of approximately 390 eligible patients.  Eight-one patients or 27% of the required subjects 
have been recruited during the first five months of the study, and there have been two refusals to date. 
 

B3.2.3  WITHDRAWAL OR LOSS TO THE STUDY 
 
With regard to patient withdrawals or loss to the study, the time lag from recruitment to surgery is usually 
less than four weeks; and every patient returns to the surgeon (or is contacted) for the post-discharge check 
up.  To date, no patients have withdrawn or been lost once they have been randomized; but it is useful to 
note that calculations of power and sample size indicate that a relatively small increase in the number of 
patients results in an appreciable increase in the power of the study.  For example, if 150 (instead of 145) 
patients were randomly allocated to each group, this would yield a power of 82%.  Thus it should be 
possible in the latter stage of the study to ensure that there is data from the required minimum of 290 
patients available for analysis.  This would provide a power of 80%; and it is estimated that an additional 
5% recruitment, or approximately 15 patients, would be more than sufficient for this purpose. 
 

B3.2.4  INTERIM ANALYSIS  
 
Although no interim analysis has been planned for this study, a tally will be kept of bladder perforations 
and other adverse events making a cumulative total as each patient completes the study.  If this cumulative 
rate reaches 14% (possibly reflecting a 2% rate in one group and 12% in the other, or 7% in both groups), 
an interim analysis will be carried out by Associate Professor Sharon Evans (biostatistician).  If the 
cumulative rate never exceeds 14%, no interim analysis will be done.  
 
Should an interim analysis be necessary, the rules for stopping the trial have been discussed with the 
biostatistician, and the following guidelines will be adhered to:   
 

• The trial would be stopped if a difference of at least 5% in the rate of the primary objective (bladder 
perforation) was found to be significant at a level of 0.01 or less.   

 
Cessation of the study would also occur at the same level of significance for any combination or 
accumulation of the primary objective and the other clinically relevant adverse events which are identified 
below: 
 

• Peri-operative blood loss in excess of 500 ml 
• Continued use of catheter until post-discharge visit 
• Required division of non-absorbable tape 
• Post-operative urgency at six weeks 
• Persistent stress incontinence symptoms at six weeks  

      
B3.3 ENTRY MECHANISMS 

 
B3.3.1  RECRUITMENT 
 

The patient would become eligible for recruitment only when the surgeon has made a diagnosis of genuine 
stress incontinence and recommended a minimally invasive sling insertion to ameliorate the condition.  At 
that stage the opportunity for the patient to participate in the study would be discussed with the patient by 
her surgeon. 
 
The patient will receive an information sheet describing the same information discussed with the surgeon; 
and if she agrees to participate in the study, she will be asked to sign a study consent form as well as a 
standard hospital consent form to undergo surgery.  The patient will then progress through the normal pre-
operative procedures while her case is randomly allocated to either the active control group (TVT) or the 
intervention group (SPARC).   
 

B3.4 STUDY DESIGN 
 

B3.4.1  FLOW CHART 
 
Appendix 5 demonstrates the routine clinical procedures which all patients undergo during incontinence 
treatment.  It also shows the differences in the operative technique for the two minimally invasive slings. 
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B3.4.2  RANDOMISATION 

 
B3.4.2.1  Minimization of Selection Bias 

 
Patients will be randomly allocated to TVT or SPARC techniques based on computer generated random 
numbers.  The specified allocations will be sealed in appropriate opaque, sequentially numbered envelopes 
that will be provided to Mrs Gill Elder, Clinical Nurse Consultant at KEMH.   
 
The allocation procedure will be as follows:  The receptionist of the surgeon who recruits the patient into 
the study will contact Mrs Elder at KEMH; and provide her with the name of the patient – stating whether 
she has had previous continence surgery or not and the date the study consent form was signed.  This 
information will be written on a master list adjacent to the next available number, which is also the study 
quality assurance (QA) number.  The same QA number will be attached to the allocated envelope before it 
is opened.  The opaque envelope will then be opened, and the contents will indicate whether the patient is 
allocated to the active control or intervention group.  The surgeon will be notified of the allocated 
treatment and the (QA) number, and the allocation (TVT or SPARC) will be noted on the master list. 
 

B3.4.2.2  Study Code 
 
A study code will be written on the data collection form when it is removed from the patient’s chart and 
on the master list.  The master list is the only document linking the study code, patient’s name and 
allocated treatment. 
 

B3.4.2.3  Randomisation 
 
Based on rates of complications and efficacy of TVT insertions in the medial literature and on advice from 
the biostatistician, randomisation within specific strata will be used in this study.  These strata will be the 
specific surgeon, and also whether patients have undergone previous continence surgery.  The objective is 
that each surgeon as well as primary or secondary surgery would be defined as strata to avoid biases by 
ensuring that they are equally distributed among the control and experimental groups.  Within each 
stratum varying block sizes will be used to minimize prediction of allocation by the surgeon. 
 
A minimum of four unscheduled randomisation checks will occur during the data collection period; during 
which the request date, allocations in the master list and quality assurance number will be compared to 
both the randomisation schedule and actual operations.   
 

B3.4.2.4  Follow up Schedule 
 
The follow up after the intervention will be the patient’s normal 6-8 week post-discharge visit to the 
surgeon.  Assessment of the urinary symptoms at the post surgical check up includes the same diagnostic 
tools which were used during the patient’s initial visit to the surgeon.   
 

B3.5 INTERVENTION 
 

B3.5.1  DESCRIPTION OF THE INTERVENTION 
 
The TVT minimally invasive sling has been used worldwide since 1996, while the SPARC minimally 
invasive sling was approved by the US Food and Drug Administration in August 2001; and both 
instruments have been used in Australia and at King Edward Memorial Hospital since their approvals.  All 
patients, whether or not they agree to participate in the study, will undergo the same pre-operative and 
post-operative procedures. 
 

B3.5.1.1  Adverse Effects 
 
Potential complications which could apply to both operations rather than just the intervention procedure 
include bladder perforation, bowel injury, voiding difficulties, urgency, frequency and bleeding.  There are 
no known potential complications which would result from only the intervention rather than the active 
control, and there is no evidence that the rate of complications differs between TVT and SPARC.  Normal 
clinical management would occur for any adverse peri-operative events.   
 

B3.5.1.2  Intervention Schedule 
 
The Flow Chart (Appendix 5) shows the operative details, and indicates at what stage and how patients 
undergo TVT or SPARC treatment. 
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  B3.5.1.3  Study Patient’s Treatment 

 
Pre-operative visit to surgeon 
 
The patient presents at the Urology clinic with incontinence symptoms; and undergoes the usual 
procedures of providing a history, testing and examination.  The surgeon makes a diagnosis of genuine 
stress incontinence and recommends a minimally invasive sling treatment to ameliorate the urinary 
symptoms. 
 
It is at this stage that the surgeon is aware of whether or not the patient is eligible for the study.  If the 
patient is eligible, there will be further discussion and the prospective subject will receive information 
about the study for her records.  An invitation will be extended to her to participate in the study, with the 
re-assurance that if she declines, her treatment will continue as normal.  
 
 If the patient agrees to enter the study, she will be requested to sign a study consent form.  Thereafter her 
treatment will continue as usual; except that she will be randomly allocated to either the active control 
group (TVT) or the intervention group (SPARC) for insertion of the particular sling. 
 
All patients undergo normal pre-operative testing, appointments and instructions; and sign the usual 
hospital consent for surgery.  Upon arrival at hospital, routine preparation occurs.  
 
Operation 
 
During the operation, there are no deviations in treatment between TVT and SPARC until the completion 
of the catheter insertion, the three incisions (two 0.5 cm suprapubic incisions and a small midline vaginal 
incision) and the dilute local anaesthetic hydrodissection.   
 
It is at this point that the surgeon will proceed with the particular minimally invasive sling that has been 
randomly allocated for this patient.   
     

Tension-free vaginal tape (TVT) 
 
In the TVT operation, (Appendix  6) a rigid catheter guide is inserted in the urethra to displace it from the 
path of the needles.  The two TVT needles connected by the non-absorbable tape are laid out to omit 
twists, and the handle or introducer is attached.  The surgeon introduces one TVT needle into the small 
midline vaginal incision, and carefully guides it upward adjacent to the urethra and behind the pubic bone 
to exit from one of the incisions above the pubic bone.  The process is repeated with the second TVT 
needle on the other side of the urethra.   
 
Both TVT needles are now visible on either side of the urethra in the vaginal incision with one tip 
protruding from each of the two incisions just above the pubic bone.   
 
The rigid catheter guide and catheter are removed, and a cystoscope inserted to check for perforations 
within the bladder.  If there are any perforations, the site is photographed, and the needle is withdrawn and 
re-inserted; unless there is an unusual clinical reason why the operation should be abandoned.  If there are 
no injuries, the cystoscope is removed; the surgeon again checks the tape to omit twists, and the needles 
are pulled through the suprapubic incisions with the tape still attached.  The tape is adjusted beneath the 
urethra; and when the surgeon is satisfied, the remaining suprapubic tape ends are cut and they, together 
with the needles, are discarded.  All three incisions are sutured, and the patient stabilised for the recovery 
room.   
 

Suprapubic urethral support sling (SPARC) 
 
The two SPARC needles and permanently attached handles (Appendix 7) are removed from their sterile 
container.  The surgeon introduces one SPARC needle into one of the suprapubic incisions, and carefully 
guides it downward behind the pubic bone to exit in the small midline vaginal incision adjacent to the 
urethra.  The process is repeated with the second SPARC needle inserted in the other suprapubic incision 
to exit in the vaginal incision on the other side of the urethra.   
 
Both SPARC needles are now visible on either side of the urethra with the tips protruding in the vaginal 
incision and the handles evident in the incisions just above the pubic bone. 
 
A cystoscope is inserted to check for perforations within the bladder.  If there are any perforations, the site 
is photographed and the needle is withdrawn and re-inserted; unless there is an unusual clinical reason 
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why the operation should be abandoned.  If there are no injuries, the cystoscope is removed.  The surgeon 
attaches the tape to the tips of the SPARC needles, and withdraws the needles through the suprapubic 
incisions with the tape still attached.  The tape is adjusted; and when the surgeon is satisfied, the SPARC 
tensioning thread is cut. The remaining suprapubic tape ends are cut and they, together with the needles, 
are discarded.  All three incisions are sutured, and the patient stabilised for the recovery room.   
 
Inpatient progress 
 
There is no difference in the routine post-operative management of TVT or SPARC patients.  
Management of any complications is based on current clinical practise, and is documented on the reverse 
side of the data collection form.  All TVT and SPARC patients will remain in hospital until the surgeon is 
satisfied that the patient is able to care for herself at home. 
 
Post-discharge visit to surgeon 
 
An appointment is made with the surgeon for all minimally invasive sling patients six to eight weeks after 
surgery to assess the patient’s condition relative to the surgery performed.  
 
Any symptoms which the patient experiences will be documented on the same scaled instrument as was 
used at the pre-operative visit; and uroflowmetric tests will again reflect the patient’s voiding volume, the 
maximum flow rate, the average flow rate and the residual volume.   
 
Completion of the patient’s participation in study 
 
The patient’s post-discharge visit to the surgeon is the end of her participation in this trial.  Any new 
urinary symptoms which result from the operation (active control or intervention) would be clinically 
managed as the condition required.   
 
Ideally these patients would be approached two years after surgery to assess their urinary status, however 
it is recognised that this would require a new ethics application submission despite acceptance of a 
possible follow up of the patient’s progress in the study consent form 
 
 

B3.6 STUDY ENDPOINTS 
 
The main aim of this study is to demonstrate that there is no difference between the rate of peri-operative 
complications (in particular bladder perforations) during TVT and SPARC insertions.  Cystoscopic check 
for bladder perforation is standard for all minimally invasive sling procedures, and any perforations will 
be confirmed by a cystoscopic photograph during the operation.  Bladder perforations can usually be 
managed easily provided they are detected immediately, but they are representative of the vulnerability of 
other pelvic viscera and vessels.  The complication rate for perforation of the other pelvic viscera and 
vessels is reported to be lower in the medical literature, but the consequences are more serious.   
 
Secondary endpoints reflect other potential complications reported in the literature, and include:  
 
• blood loss (as evidence of perforation of a major blood vessel) 
• voiding difficulty (as an indicator of time required to enable the patient to void normally, and also 

to demonstrate the reasons for any voiding difficulty)  
• urgency (as a potential side effect of a minimally invasive sling) 
 
In additional a preliminary assessment of the cure of stress incontinence symptoms will be made.  Long 
term assessment of the efficacy of the treatment would not occur for several years, and thus this study will 
concentrate on the short term or preliminary assessment of cure which is part of routine clinical care.  
 
 

B3.7 DATA MANAGEMENT     
 
B3.7.1  QUALITY CONTROL 
 
B3.7.1.1  Missing or Incomplete Data 

 
The duration of a patient’s participation in this study will be approximately three months, and regular 
assessment of the information on the data collection forms will be conducted while the patient is being 
treated in order to ensure the quality of the data. 
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B3.7.1.2  Data Collection Form 
The data collection form (Appendix 8) has the study objectives, measures and standard procedures printed 
on the reserve side.  It has been trialled, and functions as a training tool and as a reference when the study 
is in progress. 
 
 

B3.8 STATISTICAL ANALYSIS 
 

Specific statistical advice and assistance will be available prior to the analysis of the data.  It is recognised 
that an equivalence study seeks to test that outcomes of interest in the two study groups are equivalent or 
non-inferior within a specified difference, and as such there is less emphasis placed on hypothesis testing.  
As such the risk difference (and corresponding 95% confidence interval) for the primary and secondary 
outcomes will be calculated and compared against the pre-determined (clinically defined) ‘acceptable 
limits of difference.  Data will be analysed on both an ‘intention to treat’ and a ‘per protocol’ basis and the 
results compared.  The comparability of patient characteristics for the TVT and SPARC group will be 
assessed using the appropriate univariate test (depending on the level of measurement of the variable), 
with a significance level set at 5%.  Risk of complication will also be compared between surgical groups, 
using the multivariate technique of logistic regression, allowing for inclusion of significant covariates in 
the model. 

B4 DUPLICATION OF WORK 

A substantial literature search has been undertaken to ensure that this project does not duplicate work 
already done.  There are no other reported randomised controlled trials investigating either difference or 
equivalence of TVT and SPARC surgical treatment of genuine stress incontinence evident to date. 
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C SCHOLARS 

 
Surgeons from the disciplines of Urology and Urogynaecology are leading the research into the treatment 
of incontinence.   
 

C1 INVESTIGATORS  
 
Mr J D Taylor *    Mrs H E Lord 
Urological/Urogynaecological Surgeon School of Population Health 
Department of Urogynaecology  University of Western Australia 
King Edward Memorial Hospital  Student - Master of Medical Science 
 
Dr N Tsokos    Dr J C Finn *     
Urogynaecological Surgeon  Clinical Epidemiologist 
Department of Urogynaecology  School of Population Health 
King Edward Memorial Hospital  University of Western Australia 
          
Dr J T Jeffery    Professor CDJ Holman * 
Urogynaecological Surgeon  Head of Department 
Department of Urogynaecology  School of Population Health 
King Edward Memorial Hospital  University of Western Australia 
    
Dr M J Atherton   Dr S F Evans 
Urogynaecological Surgeon  Adjunct Associate Professor 
Department of Urogynaecology  Senior Biostatistician  
King Edward Memorial Hospital  King Edward Memorial Hospital 
    
Mrs G Elder 
Continence Nurse Consultant 
King Edward Memorial Hospital   
      
Thesis Supervisors * 
 

C2 WEST AUSTRALIAN SCHOLARS – TVT and SPARC  
 
 Mr J D Taylor     Dr N Tsokos 
 Urological Surgeon    Urogynaecologist 
 King Edward Memorial Hospital   King Edward Memorial Hospital 
 Subiaco, Australia    Subiaco, Australia 
 
 Dr J T Jeffery     Dr M J Atherton 
 Urogynaecologist    Locum Urogynaecologist 
 King Edward Memorial Hospital   King Edward Memorial Hospital 
 Subiaco, Australia    Subiaco, Australia 
      
C3 OTHER AUSTRALIAN SCHOLARS 
  
 Associate Professor R J Millard - TVT  Mr C J Love - SPARC 
 Urology     Department of Urology  
 University of New South Wales   Prince Henry’s Hospital 
 Sydney, NSW     Melbourne, Victoria 
 
 Mr P J Gilling - SPARC    Dr H P Dietz – TVT & SPARC 
 Department of Urology    Royal Hospital for Women 
 Tauranga Hospital    School of Women’s and Children’s Health 
 Tauranga, NZ     University of New South Wales 
       Sydney, NSW 
 Dr A J Rane – TVT, SPARC & IVS 
 Townsville Hospital 
 Townsville, Queensland 
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C4 INTERNATIONAL SCHOLARS  
 
Dr U Ulmsten - TVT    Dr C A Bezerra –Chairman, Cochrane Review 

 Department of Obstetrics and Gynaecology Division of Urology, Faculty of Medicine 
 Uppsala University Hospital   Foudation ABC 
 Uppsala, Sweden    Sao Bernado do Campo 
       Sao Paulo, Brazil 
  
 Associate Professor C G Klutke - TVT  Dr J R Miklos - TVT 

Urology     Urogynaecologist 
Washington University School of Medicine Northside Hosptial 

 St Louis, Missouri, UWA   Alpharetta, Georgia, USA 
 
 Drs C G Nilsson and  N Kuuva  – TVT  Professor S Stanton - TVT 
 Department of Obstetrics and Gynaecology Department of Urogynaecology 
 Helsinki University Central Hospital  St George’s Hospital 
 Helsinki, Finland    London, England  
 
 Dr K Ward and Dr P Hilton – TVT 
 United Kingdom and Ireland Tension-free Vaginal Tape Trial Group 
 Department of Obstetrics and Gynaecology 
 University of Newcastle upon Tyne 
 Newcastle, England  
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D BIBLIOGRAPHY 

 
D1 TENSION-FREE VAGINAL TAPE 

 
A search of the medical literature reveals many reports and a wide range of bladder perforations during TVT 
surgery.  Most of these studies identify cure of genuine stress incontinence as their primary outcome, and 
report complications such as bladder perforation as a secondary outcome.   
 
 

Author Date 
Published 

Patients 
No. 

Bladder Perforations 
% 

Follow up 

Basta et al 2000 26 0 20 months 
Bodelsson et al 2002 177 15 6 – 8 weeks 
Chung et al 2002 142 0 1 year 
Gordon et al 1999 20 25 9 – 16 months 
Haab et al 2001 62 9.68 12 + months 
Jeffry et al 2001 112 11.6 25 months 
Kuuva & Nilsson 2002 1445 3.8 6 – 8 weeks 
Lebret et al 2001 100 22 12 months 
Meschia et al 2001 404 6 21 months 
Niemczyk et al 2001 100 24 2 months 
Soulie et al 2000 120 10 15.2 months 
Ward et al 2001 344 8.82 6 months 

 
Other potential complications for both surgical procedures include excessive blood loss, voiding difficulties, 
urgency, frequency, bowel perforation, erosion and urinary tract infection (UTI).  The table and discussion 
below refers to tension-free vaginal tape. 
 

Author Date 
Published 

Patients 
 

No. 

Excess 
Blood Loss 

% 

Voiding 
Difficulties 

% 

Urgency 
 

% 

Bowel 
Perforation 

% 

Erosion 
 

% 

UTI 
 

% 
Basta et al 2000 26 0 11.5   0  
Bodelsson 
et al 

2002 177 4 20     

Chung  
et al 

2002 142  < 10  0   

Gordon  
et al 

1999 20       

Haab et al 2001 62 0  6.4   0 
Jeffry et al 2001 112  12.5 25.9    
Kuuva & 
Nilsson  

2002 1445 1.9 7.6   0.7 4.1 

Lebret  
et al 

2001 100  20   2  

Meschia  
et al 

2001 404 0.5 4     

Niemczyk 
et al 

2001 100  42     

Soulie  
et al 

2000 120 1.7 10    0 

Ward et al 2001 344 1.7    .59 22.4 
 
The objectives for Basta el al (2000) and Gordon et al (1999) include evaluation of results and morbidity of 
the TVT procedure, and while 92.3 % and 100% of the patients respectively are completely cured, their 
study groups are very small (26 and 20 patients respectively).  There is a wide variety of vocabulary for 
treatment efficacy, for example, Basta et al (2000) use the terms ‘completely cured’ and ‘considerably 
improved’ while Gordon et al (1999) phrase their results as ‘objectively’ and ‘subjectively’ cured.  The data 
collection in this research proposal is based upon routine clinical care which involves objective assessment 
of urodynamic measurements as well as the patient’s response to questions concerning pre-operative and 
post-operative symptoms.  Meschia et al (2001) evaluate similar outcomes to Basta et al (2000) and Gordon 
et al (1999) in a much larger prospective sample of 404 patients which results in objective and subjective 
cure rates of 90% and 92% respectively.  The same complications involving bladder perforation, bleeding 
and voiding difficulty will be assessed in this research proposal, although obturator nerve injury is not 
included as a secondary outcome.  Soulie et al (2000) conducted a similar prospective multicentre 
evaluation of results and morbidity of the TVT procedure.  Definitions of voiding difficulties include a 
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variety of levels of urinary retention and high residuals, and Soulie et al (2000) define their finding of 
voiding difficulties (10%) as the requirement for patients to self-catheterize for between 2 and 30 days. 
 
 Bodelsson et al (2002) also investigate complications, but concentrate on the experience of the individual 
surgeons and the type of anaesthesia used.  The high number of voiding difficulties (20%), defined as the 
failure to void after the first 24 hours, is associated with the experience of the surgeon. Their study is similar 
to this research proposal as their follow up is confined to the patient’s post operative visit to the surgeon, 
and an 88% subjective short term cure rate was reported eight weeks after surgery.  Lebret et al (2001) 
report that the learning phase of surgeons performing the TVT operation is associated with complications 
such as bladder injuries (22%), retention (20%) and dysuria.  The erosions which are reported in 2% of their 
patients were evident at 7 and 11 months. 
 
Chung et al (2002) is one of the few investigations of two surgical treatment methods.  The researchers 
retrospectively compare TVT to Laparoscopic Burch Colposuspension surgery for treating genuine stress 
incontinence with regard to efficacy and safety in obese patients.  The investigators conclude that TVT is a 
safer and easier treatment than colposuspension regardless of the body mass index; and that most patients 
who experienced voiding difficulties (defined as not voiding normally 24 hours after surgery), had either 
TVT or Laparoscopic Burch Colposuspension surgery combined with other pelvic procedures.  Ward and 
Hilton (2001) also compare surgical treatments, but examine the efficacy of TVT and Open Burch 
Colposuspension in a randomised control trial.  Their findings are that TVT is associated with more peri-
operative complications than Open Burch Colposuspension, but that the latter has more post-operative 
complications and a longer recovery period.  Unfortunately their target number of patients was not reached 
due to time and resources constraints.  They report that the objective cure is 66% in the TVT group and 57% 
in the colposuspension group (P=0.99, Cochran-Mantel-Haenzel test, 95% confidence internal for difference 
in cure -4.7% to 21.3%). 
 
The notion of previous continence surgery as a risk factor for bladder perforation is raised by Haab et al 
(2001) and confirmed by Jeffry et al (2001) (P< 0.001) in the latter’s retrospective study.  Jeffry et al (2001) 
conclude that the main early post-operative complication is voiding difficulty, most of whom required self-
catherization for less than 15 days.  A late post-operative complication is urgency (25.9%), although there is 
no difference in the objective cure rate (89.3%) between patients with stress incontinence and those with 
mixed incontinence. 
 
Kuuva and Nilsson (2002) evaluated morbidity in all TVT patients in Finland in 1999 by sending out a 
questionnaire to the hospitals.  Their report is mostly descriptive, but they did conclude that the ratio of TVT 
insertions to all their complications did not vary significantly (P>0.05) between hospitals. 

 
D2 SUPRAPUBIC URETHRAL SUPPORT SLING  

 
Early indications from SPARC insertions suggest that success rates for treating stress incontinence are 
‘expected to be identical or better than those obtained with the earlier (TVT) approach‘ (Virginia Mason 
Medical Centre 2002) with possibly fewer adverse peri-operative events.   The data from a three armed 
randomized controlled trial investigating TVT,  SPARC and IVS is currently being analysed in Queensland, 
Australia by Dr A J Rane and his fellow investigators, and a single arm multicentre SPARC trial sponsored 
by the manufacturer is underway in Australia and New Zealand. 
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E FACILITIES 

E1 SPECIAL EQUIPMENT 

There is no special equipment required in this study as it is based upon routine clinical care. 

E2 STATISTICAL ADVICE 

One of the eight investigators is Dr Sharon Evans, Senior Biostatistician at King Edward Memorial 
Hospital and Adjunct Associate Professor at the University of Western Australia.  Statistical advice is also 
available through the School of Population Health. 
 
 

F ESTIMATED FUNDS 
 
There is no budget required for this study, as it utilizes information abstracted from routine clinical 
treatment of genuine stress incontinence.      
 
 

G CONFIDENTIALITY AND INTELLECTUAL PROPERTY 

G1 CONFIDENTIAL INFORMATION 

Measures have been established to protect the identity of the individual patients.  These include the use of 
study codes rather than names, a master list which is maintained under lock and key at King Edward 
Memorial Hospital, and signed confidentiality agreements by any investigator who has access to patient 
identities.  The project has been approved by all the relevant hospital Ethics Committees. 
 

G2 INTELLECTUAL PROPERTY 
In accordance with University of Western Australia guidelines, the student will own the copyright to the 
thesis.    
    

 ETHICS APPROVALS  

H1  MOUNT AND ATTADALE HOSPITALS 

Ethics approval by the Mayne Hospitals, The Mount and Attadale Hospitals, was granted on 20 December 
2002.  

H2  KING EDWARD MEMORIAL HOSPITAL 

Ethics approval from King Edward Memorial Hospital Ethics Committee was granted on 7 January 2003. 

H3 ST JOHN OF GOD HEALTH CARE 

Preliminary Ethics Approval from St John of God Health Care Ethics Committee was granted on 10 
February 2003. 

H4  UNIVERSITY OF WESTERN AUSTRALIA 

The University of Western Australia Ethics Committee recognizes Ethics Committee approvals by other 
‘organisations provided that the organisation’s Health Research Ethics Committee is registered with the 
NHMRC’ (Policy statement, HREC – Eligibility Criteria). 
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Appendix B:  Tension-free Vaginal Tape (TVT) surgical protocol:                                  
Manufactured by Gynecare, a div sion o  Ethicon, Johnson & Johnson, Somerville, 
NJ, USA                                                                                                         
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Appendix C:  Suprapubic Urethral Support Sling (SPARC) surgical protocol:              
Manufac ured by American Medical Sys ems, Minnetonka, Minn, USA   
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RESULTS

 

There were 301 operations; the difference in 
bladder perforations was not statistically 
significant, at one/147 TVT (0.7%), and three/
154 SPARC (1.9%), with the difference in rate 
of 0.013 (95% confidence interval (CI) 

 

−

 

0.01 
to 0.04; odds ratio 2.89, 95% CI 0.30–28.21; 

 

P

 

 

 

=

 

 0.62), and nor were differences in 
estimated blood loss of 

 

>

 

100 mL (TVT, 32/147, 
21.8%; SPARC 28/154, 18.2%); 

 

de novo

 

 
urgency (TVT 15/37, 40.5%; SPARC 14/33, 
42.4%), objective cure (TVT 143/147, 97.3%; 
SPARC 148/152, 97.4%) or vaginal mesh 
erosion (TVT 7/147, 4.8%; SPARC 16/152, 
10.5%). Acute urinary retention (TVT none of 
147; SPARC 10/154, 6.5%; odds ratio 

 

∞

 

, 95% 
CI 2.2–

 

∞

 

; 

 

P

 

 

 

=

 

 0.002) and subjective cure (TVT 
128/147, 87.1%; SPARC 117/153, 76.5%; odds 
ratio 2.07, 95% CI 1.13–3.81; 

 

P

 

 

 

=

 

 0.03) were 
statistically significantly different.

 

CONCLUSION

 

These results are consistent with clinical 
equivalence between TVT and SPARC for 

bladder perforation. There was no statistically 
significant difference between TVT and 
SPARC in blood loss, urgency or objective 
cure of SUI symptoms at 6 weeks. 
However, SPARC was more difficult to 
adjust correctly, and a statistically 
significant number of patients required 
loosening of the tape in theatre (

 

P

 

 

 

=

 

 0.002). 
TVT had a lower rate of vaginal erosion and 
a statistically significantly higher cure rate 
of subjective SUI symptoms than SPARC. 
Overall, voiding difficulty (loosening of 
the tape), urgency and vaginal mesh 
erosion were the most important clinical 
problems. This trial showed the importance 
of testing new devices which appear to 
be similar, but which might have relevant 
differences. There was no financial assistance 
for this study, and a long-term follow up is 
planned.

 

KEYWORDS

 

randomized controlled trial, TVT, SPARC, stress 
incontinence, complications, erosion 

 

OBJECTIVE

 

To establish the equivalence between the 
tension-free vaginal tape (TVT) and the 
suprapubic urethral support sling (SPARC). 
Approximately 35% of women have stress 
urinary incontinence (SUI), and although TVT 
is now perceived as the standard treatment, 
the SPARC is a very similar procedure and is 
thought to have fewer peri-operative 
complications.

 

PATIENTS AND METHODS

 

Patients with clinical SUI were recruited from 
public and private urology/urogynaecology 
clinics, and participated in the trial of TVT vs 
SPARC. The primary outcome was bladder 
perforation; secondary outcomes were blood 
loss, voiding difficulty, urgency, and cure of 
SUI symptoms. Sample size calculations, 
based on an estimated 2% perforation rate, 
showed that 290 patients would be needed to 
detect a clinically significant difference of 5%. 
Stratification was by previous incontinence 
surgery and the experience of the surgeon.

 

INTRODUCTION

 

The estimated prevalence of urinary 
incontinence (UI) among women living in 
Europe is 35%, of whom 

 

≈

 

70% have stress 
(SUI) or mixed UI [1]. SUI is defined as ‘the 
complaint of involuntary leakage of urine 
on effort or exertion, or on sneezing or 
coughing’, while mixed UI is the complaint of 
involuntary leakage accompanied by or 
immediately preceded by ‘urgency and also 
with exertion, effort, sneezing or coughing’ 
[2].

While there are many therapies available for 
SUI, surgeons have been using two similar 
minimally invasive sling (MIS) surgical 
methods, with excellent results [3,4]. These 
operations are tension-free vaginal tape (TVT; 
Gynecare, Ethicon, Johnson & Johnson, 
Somerville, NJ, USA), and suprapubic urethral 
support sling (SPARC, American Medical 
Systems, Minnetonka, MN, USA). TVT has been 
in use since 1995, with 

 

>

 

700 000 operations 
worldwide to date, while SPARC has been 
inserted in 

 

>

 

100 000 women since August 
2001. There are some differences in the type 

of equipment used in each treatment, e.g. 
needle diameter (TVT 5 mm, SPARC 3 mm), 
length (TVT 17.5 cm, SPARC 22 cm), needle/
mesh connection diameter (TVT 6.4 mm, 
SPARC 5.8 mm), the TVT rigid catheter guide 
and SPARC mesh tension suture, but the 
primary procedural difference between the 
operations is that the TVT needles are 
introduced through a small midline vaginal 
incision, while the SPARC needles are inserted 
through two 0.5-cm incisions just above the 
symphysis pubis. As shown in Fig. 1, the exit 
points for the TVT needles are the two 
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suprapubic incisions, while the exit point for 
the SPARC needles is through the midline 
vaginal incision.

Previous studies estimate the risk of bladder 
perforation during TVT operations to be as 
high as 24% [5], although most randomized 
controlled trials (RCTs) report it to be 

 

<

 

13% 
[6–14]. Other complications of TVT include 
arterial laceration [15], bowel perforation [16], 

 

de novo

 

 urgency [17], dyspareunia [18], 
excessive blood loss [19], haematoma [20], 
nerve injuries [21], urethral erosion [22], urge 
UI [23], urinary tract infection (UTI) [6], 
vascular injury [24], vaginal erosion [25], 
voiding dysfunction [26] and death [27]. Early 
indications from SPARC operations suggested 
that the success rate for treating SUI was 
‘expected to be identical or better than those 
obtained with the earlier (TVT) approach’, with 
possibly fewer adverse peri-operative events 
[4]. However, there is a paucity of evidence 
evaluating short-term complications and 
effectiveness between TVT and SPARC; and, to 
our knowledge, the present is the first large 
RCT to address this deficit.

 

PATIENTS AND METHODS

 

A RCT with one-sided equivalence was 
conducted in Perth, Western Australia, 
between January 2003 and October 2004. The 
study was designed to mirror existing clinical 
management for treating SUI, to increase the 
external validity of the RCT. Eligible patients 
were women presenting to any of the four 
consultant surgeons at the public Urology/
Urogynaecology Clinic at King Edward 
Memorial Hospital or in their private 
practices, with a clinical diagnosis of SUI and 
a recommendation of MIS surgery to treat 
their symptoms.

Consultant surgeons involved in this study 
included urologists and urogynaecologists, 
and each surgeon underwent training and 
several months of experience with the new 
treatment to ensure competence in both 
operations before starting the study. Of the 
operations, 82% were conducted in the 
private sector, and the remainder of the 
patients had their operations in the principal 
public women’s hospital in Western Australia. 
Gynaecological registrars under the guidance 
of the consultant surgeons also operated on 
study patients as a routine part of their 
training. The diversity of surgical training and 
venue reflects clinical practice in Western 
Australia.

Patients were eligible whether or not they had 
had previous incontinence and/or other pelvic 
surgery, and if their treatment was MIS 
surgery alone or combined with other pelvic 
operations, e.g. vaginal hysterectomy and 
repair. These eligibility criteria also reflect 
clinical practice. Patients were excluded if 
aged 

 

<

 

18 years, pregnant, or had a major 
voiding dysfunction specified as an 
abnormal flow (i.e. maximum urinary flow 
rate 

 

<

 

10 mL/s) or residual urinary volume 
of 

 

>

 

150 mL. Trial participants followed a 
standardized clinical management protocol 
(Fig. 2).

The objective of the RCT was to test the 
hypothesis that there is no difference in the 
number of complications incurred by patients 
during either TVT or SPARC surgery for SUI. 
The primary outcome was bladder perforation, 
defined as bladder injury caused by the needle 
or mesh during or subsequent to surgery. The 
secondary outcomes were blood loss, voiding 
difficulty, urgency and the cure of SUI 
symptoms at 6 weeks after surgery. Excessive 
blood loss was defined as an estimated 
blood loss of 

 

>

 

100 mL or the presence of 
haematoma during or after surgery. Voiding 
difficulty was determined by several 
indicators. These included subjective and 
objective measures before surgery and after 
discharge, and information collected while the 
patient was in hospital. The subjective voiding 
difficulty indicators were hesitancy, poor 
stream, incomplete emptying, double voiding 
and postvoid dribble, frequency over 16 h, and 
nocturia over 8 h. Objective voiding difficulty 
was measured by natural voiding volume, 
maximum flow rate, average flow rate and 
residual urinary volume. The inpatient criteria 
were management options for voiding 

dysfunction (repeat residual, retain catheter, 
re-insert catheter, loosen tape, transect tape, 
and discharge patient with catheter). Patients 
could be discharged from hospital after two 
natural voids of 

 

>

 

150 mL with the urinary 
residual volumes of 

 

<

 

150 mL. Urgency was 
determined by subjective reporting of 
symptoms of urgency or urge UI before and 
after surgery.

The cure of SUI symptoms at 6 weeks reflects 
clinical practice and was determined by 
subjective and objective assessment before 
surgery and after discharge. The subjective 
assessments of cure were the patients’ 
reported use of protection, their perceptions 
of the severity of their SUI symptoms and a 
scale of improvement (1–100). The results of 
the severity of symptoms were reported as 
either complete cure (no SUI) or failure 
(occasionally, frequently or always 
incontinent) to correspond with the objective 
assessment of cure. The objective definition of 
cure was the observed absence of urinary 
leakage when the patient coughed while 
supine and with a comfortably full bladder. 
Vaginal mesh erosion (VME) was not a 
specified outcome, but was defined as 
visualization of the tape in the vagina.

The sample size for this RCT was calculated 
using NCSS Statistical and Power Analysis 
Software [28], and was based on a 
retrospective estimated 2% bladder 
perforation rate of the study surgeons, rather 
than the higher rate reported in the medical 
literature. A difference in bladder injury of up 
to 5% between TVT and SPARC would still be 
regarded as clinical equivalence. A one-sided 
equivalence model with a power of 80% and 
an 

 

α

 

 of 0.05 was selected, and these settings 

 

FIG. 1. 

 

The TVT and SPARC.
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FIG. 2. 

 

Flow chart of the standardized clinical management protocol.

Clinical diagnosis of stress incontinence
No exclusion criteria

Patient agreement to participate in trial:
Information and consent

TVT SPARC

TVT needle introduced in vaginal incision adjacent
to midurethra and guided behind symphysis pubis to

exit through ipsilateral suprapubic incision

Process repeated on contralateral side

Both TVT needles visible on either side of
midurethra in vaginal incision with tips protruding

from suprapubic incisions

SPARC needle introduced in one suprapubic
incision and guided behind symphysis pubis to exit

adjacent to midurethra through vaginal incision

Needles pulled through suprapubic incisions with
tape attached

Tape clipped to tips of needles which are withdrawn
through suprapubic incisions

Process repeated on contralateral side

Both SPARC needle tips visible on either side of
midurethra in vaginal incision with handles

protruding from suprapubic incisions

Analysis of data

REPORT

RANDOM ALLOCATION:
TVT OR SPARC

Catheter insertion, hydro dissection, one vaginal and two suprapubic incisions

Insertion of 70° cystoscope to check that needles have not perforated bladder or urethra

Standardised suprapubic adjustment of tape with no urethral elevation and
Metzenbaum scissors between urethra and tape

Tape cut at level of suprapubic incision, remaining tape and needles discarded

Routine hospital management:
Two voids >150 mL and two urinary residuals <150 mL prior to discharge

6−8 week post-discharge visit to surgeon

Three incisions sutured. Vaginal pack and indwelling catheter inserted overnight, and
both removed at 0600 the following morning
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yielded a minimum sample size of 145 
patients for each arm of the study. In all, 313 
women were recruited to allow for loss to 
follow-up.

Patients were stratified based on previous UI 
surgery (yes, no) and the experience of the 
surgeon (consultant, registrar) and allocated 
to either TVT or SPARC using computer-
generated random numbers. The 
biostatistician generated the random 
allocations, which were sealed in opaque, 
sequentially numbered envelopes. The 
surgeons recruited patients and accessed the 
allocations by a telephone call to a third party. 
Varying block sizes of four, six and eight were 
used within each stratum to preclude 
prediction of allocation by the surgeons. The 
analyst was unaware of the treatment 
allocation, but it was obviously not possible to 
ensure that the surgeons were unaware of 
treatment, although the patients were unable 
to detect, from their incisions, which sling 
they had received.

The stopping rules were that a cumulative 
tally would be made of adverse events and if 
it reached 14%, an interim analysis would be 
carried out by an independent biostatistician. 
It was determined 

 

a priori

 

 that the study 
would be stopped if there was a difference in 
the rate of adverse events of 

 

≥

 

5% found to be 
statistically significant at a level of 

 

≤

 

0.01 
between TVT and SPARC. Pertinent adverse 
events included any combination of the 
primary or secondary outcomes or other 
clinically relevant adverse events. An interim 
analysis was conducted and as there was no 
statistically significant difference between 
TVT and SPARC in the adverse events, the 
study was continued. The ethics committees 
of the four hospitals were advised 
accordingly.

Data were recorded by the surgeons on a 
single semi-structured page with protocol 
guidelines printed on the reverse side for 
reference. Information was abstracted into 
SPSS [29], and checked by a third person. 
Patients who were lost to follow up before 
surgery (12) were excluded from the analysis 
because the effect in an equivalence trial is no 
longer conservative.

The analysis of patients who had surgery was 
by intention-to-treat. Univariate techniques 
used included Student’s 

 

t

 

-test, Fisher’s exact 
test for 2 

 

×

 

 2 tables, Pearson’s chi-squared 
and Wilcoxon rank-sum tests. Using R [30], 

logistic and linear regression multivariate 
techniques were applied to assess the 
association between TVT and SPARC and the 
respective outcome.

The regression models were adjusted for age, 
parity, previous incontinence and other pelvic 
surgery, concomitant surgery and surgical 
experience. The study is reported as per the 
CONSORT statement [31], and all 

 

P

 

 values are 
two-sided. The protocol for the trial was 
approved by the University of Western 
Australia and the ethics committees of the 
four hospitals involved, and was conducted in 
accordance with the Australian National 
Health and Medical Research Council 
guidelines.

 

RESULTS

 

The 313 patients were aged 27–96 years, and 
randomized to either TVT (154) or SPARC 
(159). Overall, 301 patients received the 
randomized surgical treatment (TVT 147, 
SPARC 154), and 300 returned to the surgeon 
for the visit at 6 weeks after discharge. One 
patient declined to undergo an internal 
examination (SPARC) at this visit; Figure 3 
shows the flow of participants through the 
study.

Overall 254/301 (84.4%) patients were 
diagnosed with SUI and the remaining 
women (47, 15.6%) had mixed UI. Similar to 
current clinical practice, urodynamics were 
performed in the practices of specific study 
surgeons, and 254 (84.4%) of the women 
were tested. Patients not undergoing 
urodynamics (47, 15.6%) were tested for 
mobile bladder necks, voiding volume, 
maximum and average flow rates and urinary 
residual volume.

There was no statistically significant 
difference between TVT and SPARC for 
patients undergoing urodynamics or not 
(

 

P

 

 

 

=

 

 0.74), urodynamic or no urodynamic 
diagnoses (

 

P

 

 

 

=

 

 0.85 and 0.68, respectively), or 
for urodynamic or no urodynamic maximum 
flow rate (

 

P

 

 

 

=

 

 0.33 and 0.25, respectively) and 
urinary residual volume (

 

P

 

 

 

=

 

 0.14 and 0.46, 
respectively). Patients with abnormally low 
flow rates or high urinary residual volumes 
were excluded from the trial. Baseline 
demographic characteristics and preoperative 
assessments are shown in Table 1, and there 
were no statistically significant differences 
between patients in the TVT and SPARC 
groups.

There were four bladder perforations in 301 
operations, as shown in Table 2, and all were 
detected during surgery. The difference in 
bladder perforation rate between patients 
randomized to TVT (one, 0.7%) vs those who 
had SPARC (three, 1.9%) was not statistically 
significant; the difference in rates was 0.013, 
95% confidence interval (CI) 

 

−

 

0.01 to 0.04; 
odds ratio (OR) 2.89, 95% CI 0.30–28.21 
(

 

P

 

 

 

=

 

 0.62). All four patients who sustained this 
injury were having a second operation for UI, 
and the risk of bladder perforation when 
compared with previous UI surgery was 
significant (OR 16.2, 

 

P

 

 

 

=

 

 0.02). Perforation 
of the bladder is usually not serious provided 
it is detected early. In this study, as reported 
elsewhere [27], routine checking with a 70

 

°

 

 
cystoscope immediately after inserting the 
needles enabled the injuries to be managed 
with no serious sequelae. The effect after 
multivariate adjustment for age, parity, 
previous UI and other pelvic surgery, 
concomitant surgery and experience of the 
surgeon was also not statistically significantly 
different between TVT and SPARC (OR 1.23, 
95% CI 0.22–6.89; 

 

P

 

 

 

=

 

 0.81).

The secondary outcomes are also reported in 
Table 2 and include estimated blood loss, 
voiding difficulty, urgency and cure of SUI at 
6 weeks. There were no major vascular events 
during or after surgery, and there was no 
statistically significant difference in estimated 
blood loss of 

 

>

 

100 mL or haematoma in TVT vs 
SPARC (21.8% vs 18.2%; 

 

P

 

 

 

=

 

 0.47; and 4.1% 
vs 2.6%; 

 

P

 

 

 

=

 

 0.53, respectively). Operative 
blood loss was low, with only four of 301 
patients (1.3%) losing 

 

>

 

300 mL, all of whom 
had had concomitant vaginal surgery. 
Multivariate adjustments showed that blood 
loss 

 

>

 

100 mL was the only study outcome 
which was statistically significant for 
concomitant surgery (OR 2.44, 

 

P

 

 

 

=

 

 0.004).

Differences between the subjective voiding 
difficulty indicators before surgery and after 
discharge were not statistically significant for 
either MIS, except for double voiding, where 
nine of 111 (8.1%) TVT patients developed 
double voiding after surgery, vs 20 of 110 
(18.2%) SPARC patients (OR 2.52, 95% CI 
1.09–5.81; 

 

P

 

 

 

=

 

 0.03). This did not affect the 
rate of UTIs, which was relatively low (10.7%) 
and not statistically significantly different 
between TVT and SPARC.

There was also no statistically significant 
difference between TVT and SPARC for any of 
the objective voiding difficulty measures. 
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However, regression analysis showed that for 
both TVT and SPARC the preoperative 
maximum flow rate and residual urinary 
volume were significant predictors of their 
corresponding measures after discharge 
(

 

P

 

 

 

<

 

 0.001 and 0.01, respectively). The mean 
residual urinary volume after discharge 
increased by 15% (95% CI 0.03–0.27% mL).

All of the inpatient criteria for voiding 
difficulty resulted in lower percentages for 
TVT than for SPARC patients, although only 
the return to theatre for re-adjustment of the 
tape was statistically significantly different 
(TVT none; SPARC 10 of 154, 6.5%; OR 

 

∞

 

, 95% 
CI 2.2–

 

∞

 

; 

 

P

 

 

 

=

 

 0.002). Eight of the 10 patients 
treated in this manner reported at the final 
visit that they were subjectively cured, and all 
were objectively cured. One patient had a 
vaginal erosion.

Overall, there was no statistically significant 
difference between TVT and SPARC for either 
urgency or urge UI. The risk of either 

persistent or 

 

de novo

 

 urgency after TVT or 
SPARC was almost identical (59.1% vs 58.3%, 

 

P

 

 

 

=

 

 0.99; and 40.5% vs 42.4%, 

 

P

 

 

 

=

 

 0.99, 
respectively). There was also no statistically 
significant difference between TVT and SPARC 
for persistent and 

 

de novo

 

 urge UI (37.1% 
vs 41.1%, 

 

P

 

 

 

=

 

 0.65; and 20.7% vs 27.0%, 

 

P

 

 

 

=

 

 0.52, respectively). The regression models 
were also adjusted for preoperative urgency 
and urge UI, showing that the presence of 
both were significant predictors of these 
symptoms after discharge (

 

P

 

 

 

=

 

 0.01 and 0.02, 
respectively). There was also a greater risk of 
urge UI among patients operated on by 
surgical registrars (OR 2.60, 

 

P

 

 

 

=

 

 0.003). In 
relation to the cure of preoperative urgency 
and urge UI after either TVT or SPARC surgery, 
there was a higher cure rate of persistent urge 
UI (109/179, 60.9%) than persistent urgency 
(95/230, 41.3%).

As shown in Fig. 4, the subjective cure rate for 
SUI at 6 weeks for TVT was 128/147 (87.1%) 
and for SPARC was 117/153 (76.5%) 

(

 

P

 

 

 

=

 

 0.03), while the overall objective cure rate 
was almost identical for the two operations 
(TVT 143/147, 97.3%; SPARC 148/152, 97.4%; 

 

P

 

 

 

=

 

 0.99). The subjective cure rate measured 
responses to a question relating to the 
presence or absence of SUI symptoms. 
Another subjective indicator of efficacy of 
treatment was the patients’ perceptions of 
improvement of SUI symptoms; while the 
results for 100% cure were lower for both 
operations than the alternative subjective 
cure rate, they were not statistically 
significantly different for TVT vs SPARC (TVT 
cured 65.3%, improved 32.7%; SPARC cured 
64.7%, improved 32.7%; 

 

P

 

 

 

=

 

 0.95).

Regression analysis in this RCT indicated that 
patients who had had previous UI surgery 
were 2.18 times more likely to report SUI after 
discharge than were those who had not 
(

 

P

 

 

 

=

 

 0.04). The experience of the surgeon was 
another significant predictor of both 
subjective and objective cure, with surgical 
registrars’ patients more likely to report SUI 

 

FIG. 3. 

 

The flow of patients through the trial.

TOTAL RECRUITED PATIENTS
(n = 313)

TVT
(n = 154)

SPARC
(n = 159)

Lost to follow up prior to surgery
(n = 7)

Abandoned surgery (n = 2)
(- arterial bleeding during infiltration

- bleeding during hysterectomy,
von Willebrand's disease)
Cancelled surgery (n = 2)
Postponed surgery (n = 2)

Withdrew from trial (n = 1)

Received allocated treatment
(n = 147)

Lost to follow up after surgery
(n = 0)

Lost to follow up prior to surgery
(n = 5)

Cancelled surgery (n = 3)
Postponed surgery (n = 2)

Received allocated treatment
(n = 154)

Lost to follow up after surgery
(n = 1)

TOTAL COMPLETED PATIENTS
(N = 300)
REPORT

Complete data available
(n = 153)

Complete data available
(n = 147)

RANDOM ALLOCATION:
TVT OR  SPARC



 

L O R D  

 

E T  A L .

 

3 7 2

 

©

 

 2 0 0 6  B J U  I N T E R N A T I O N A L

 

after discharge (OR 2.62, 

 

P

 

 

 

=

 

 0.01) or to have 
urinary leakage while coughing (OR 7.97, 

 

P

 

 

 

=

 

 0.01). Consultant surgeons operated on 
247/301 (82.1%) patients.

There was no statistically significant 
difference between TVT and SPARC in VME 
(seven/147, 4.8% and 16/152, 10.5%, 
respectively; OR 2.35, 95% CI 0.94–5.90; 

 

P

 

 

 

=

 

 0.08). Multivariate analysis showed that 
patients who had had previous UI surgery 
were less likely to have VME (

 

P

 

 

 

=

 

 0.04). 
Management of VMEs was conservative, and 
all patients were treated with topical 
oestrogen. Four patients also had the mesh 
protrusion trimmed at the clinic, while three 
were admitted to theatre for trimming of the 
mesh and re-suturing. VME was successfully 
treated in all the patients. Assessment of the 
cure of SUI symptoms after discharge 
indicated that 22 of 23 patients with a VME 
were objectively cured, and 16/23 said that 
they were cured.

Figure 5 shows the distribution of the TVT and 
SPARC operations plotted against time 
elapsed since starting the trial in relation to 
VME and re-adjustment of the tape in theatre. 
The results indicate that there was no 
association (TVT, effect of time elapsed in 
relation to VME, 

 

P

 

 

 

=

 

 0.17; SPARC, effect of 
time elapsed in relation to VME and loosening 
of the tape, 

 

P

 

 

 

=

 

 0.77 and 0.45, respectively).

The regression model for VME was also 
adjusted for the surgeons’ perceptions of the 
looseness of the tape, and there was a four 
times greater likelihood of patients having a 
VME if their surgeons perceived that the tape 
was loose than if they perceived the tape was 
adjusted normally (

 

P

 

 

 

=

 

 0.003).

Concomitant surgery accounted for 37.5% of 
the operations, and the percentage was 
slightly higher for TVT than for SPARC, but 
was not statistically significantly different 
(

 

P

 

 

 

=

 

 0.17). There was no statistically 
significant difference between TVT and SPARC 
for any of the concomitant categories: vaginal 
hysterectomy, anterior repair, posterior repair, 
or other procedures; Table 3 shows the 
distribution between TVT and SPARC patients.

The effect after multivariate adjustment for 
age, parity, previous UI and other pelvic 
surgery, overall concomitant surgery and 
experience of the surgeon was not 
statistically significantly different between 
surgery for TVT or SPARC alone or with 

additional procedures for bladder perforation 
(

 

P

 

 

 

=

 

 0.22), haematoma (

 

P

 

 

 

=

 

 0.07), urgency 
(

 

P

 

 

 

=

 

 0.14), urge incontinence (

 

P

 

 

 

=

 

 0.60), 
maximum flow rate (

 

P

 

 

 

=

 

 0.63), urinary 

residual volume (

 

P

 

 = 0.32), subjective SUI 
(P = 0.40), objective SUI (P = 0.88) or 
VME (P = 0.25). Blood loss >100 mL was 
statistically significantly different when there 

TABLE 1 Baseline demographic characteristics and assessment of UI before surgery. The values are given 
as n (%), mean (SD) or medians (interquartile range)

Variable TVT (147) SPARC (154) P
Age, years 53.23 (12.11) 51.92 (11.23) 0.33
Body mass index, kg/m2 27.76 (5.25) 27.59 (5.49) 0.79
Parity, n births 2 (2.0–3.0) 2 (2.0–3.0) 0.50
Previous UI surgery, yes 36 (24.5) 35 (22.7) 0.79
Other previous pelvic surgery, yes 72 (49.0) 70 (45.5) 0.57
Hesitancy, yes 21 (14.3) 29 (18.8) 0.35
Poor stream, yes 25 (17.0) 28 (18.2) 0.88
Incomplete emptying, yes 42 (28.6) 57 (37.0) 0.14
Double voiding, yes 36 (24.5) 43 (27.9) 0.52
Postvoid dribbling, yes 49 (33.3) 48 (31.2) 0.71
Dysuria, yes 17 (11.6) 16 (10.4) 0.85
Bladder pain, yes 14 (9.5) 18 (11.7) 0.58
Frequency/16 h 6.4 (4.0–9.0) 6.4 (4.0–8.0) 0.17
Nocturia/8 h 1 (0.0–2.0) 1 (0.5–2.0) 0.77
Voiding volume, mL 321 (117.7–561.0) 287 (101.8–467.8) 0.24
Maximum flow rate, mL/s 44 (28.6–47.0) 39.7 (24.4–47.8) 0.42
Average flow rate, mL/s 15 (10.6–20.0) 14 (10.0–20.6) 0.47
Residual, mL 4 (4.0–40.0) 4 (1.5–20.0) 0.24
Urgency, yes 110 (74.8) 121 (78.6) 0.50
Urge UI, yes 89 (60.5) 91 (59.1) 0.82
Protection, yes 126 (85.7) 132 (85.7) 0.99
SUI subjective symptoms, yes 147 (100) 154 (100) 0.99
SUI objective leakage, yes 120 (81.6) 116 (75.3) 0.21
Urodynamic testing, yes 123 (83.7) 131 (85.1) 0.74
Diagnosis, SUI 125 (85.0) 129 (83.8) 0.76

FIG. 4. The subjective and objective cure of SUI at 6 weeks.
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TABLE 2 Univariate and regression results for primary and secondary outcomes and other adverse events. The values are given as n (%) or medians (interquartile 
range)

Outcome variable or covariate TVT (147) SPARC (154) OR (95% CI) P
Primary outcome
Bladder perforation 1/147 (0.7) 3/154 (1.9) 2.89 (0.30–28.21) 0.62

multivariate adjustment 1.23 (0.22–6.89) 0.81†
Secondary outcomes
Blood loss

Blood loss >100 mL 32/147 (21.8) 28/154 (18.2) 0.80 (0.45–1.41) 0.47
Haematoma 6/147 (4.1) 4/154 (2.6) 0.63 (0.17–2.27) 0.53

Voiding difficulty
Subjective criteria:

Hesitancy (persistent) 7/21 (33.3) 5/29 (17.2) 0.42 (90.11–1.57) 0.31
Poor stream (persistent) 9/25 (36) 9/28 (32.1) 0.84 (0.27–2.63) 0.78
Incomplete emptying (persistent) 9/42 (21.4) 22/57 (38.6) 2.31 (0.93–5.72) 0.08
Double voiding (persistent) 9/36 (25) 14/43 (32.6) 1.45 (0.54–3.89) 0.62
Double voiding (de novo) 9/111 (8.1) 20/110 (18.2) 2.52 (1.09–5.81) 0.03*
Postvoid dribbling 16/49 (32.7) 15/48 (31.3) 0.94 (0.40–2.20) 0.99
After surgery (change from before):
Frequency/16 h 4.6 (3.3–6.0) 4.6 (3.3–6.4) 0.89
(decrease) 1.30 (0.0–4.3) 0.85 (0.0–2.7) 0.07
Nocturia/8 h 0.5 (0.0–1.0) 1 (0.0–1.0) 0.08
(decrease) 0 (0.0–1.0) 0.5 (0.0–1.0) 0.54

Objective criteria:
Voiding volume, mL 247 (159.0–382.0) 228.5 (150.0–400.8) 0.57
(decrease) 65.9 (−141.8–275.5) 2.0 (−118.0–248.5) 0.62
Maximum flow rate, mL/s 25 (15.0–40.0) 26 (18.0–40.0) 0.49
(decrease) 9 (0.0–19.1) 6.0 (0.0–15.0) 0.15
Average flow rate, mL/s 9 (6.1–14.0) 10 (7.0–16.0) 0.39
(decrease) 4 (0.0–9.0) 4 (−0.6–8.9) 0.31
Urinary residual volume, mL 9 (0.0–41.0) 4 (0.0–38.0) 0.51
(increase) 0 (−18.3–11.0) 0 (−17.0–14.0) 0.68

Inpatient criteria:
Repeat urinary residual 6/147 (4.1) 10/154 (6.5) 1.63 (0.58–4.61) 0.44
Retain catheter 6/147 (4.1) 12/154 (7.8) 1.99 (0.73–5.44) 0.23
Re-insert catheter 5/147 (3.4) 9/154 (5.8) 1.76 (0.58–5.39) 0.42
Return to theatre to loosen tape 0/147 (0) 10/154 (6.5)  ∞ (2.2–∞) 0.002*
Discharge with catheter/self-cath 2/147 (1.4) 3/154 (1.9) 1.44 (0.24–8.75) 0.99

Urgency
Urgency symptoms, (overall) 80/147 (54.4) 84/153 (54.9) 1.02 (0.65–1.61) 0.99

(persistent) 65/110 (59.1) 70/120 (58.3) 0.97 (0.57–1.69) 0.99
(de novo) 15/37 (40.5) 14/33 (42.4) 1.08 (0.42–2.80) 0.99

Urge UI, (overall) 45/147 (30.6) 54/153 (35.3) 1.24 (0.76–2.00) 0.39
(persistent) 33/89 (37.1) 37/90 (41.1) 1.19 (0.65–2.16) 0.65
(de novo) 12/58 (20.7) 17/63 (27.0) 1.42 (0.61–3.30) 0.52

SUI
Protection (persistent) 33/126 (26.2) 32/131 (24.4) 0.91 (0.52–1.6) 0.78
Subjective symptoms (persistent) 19/147 (12.9) 36/153 (23.5) 2.07 (1.13–3.81) 0.03*

multivariate adjustment 2.09 (1.11–3.96) 0.02*†
Objective leakage, (overall) 4/147 (2.7) 4/152 (2.6) 0.97 (0.24–3.94) 0.99

(persistent) 3/120 (2.5) 3/114 (2.6) 1.05 (0.21–5.33) 0.99
(de novo) 1/27 (3.7) 1/38 (2.6) 0.70 (0.04–11.75) 0.99

Other adverse events
VME 7/147 (4.8) 16/152 (10.5) 2.53 (0.94–5.90) 0.08

multivariate adjustment 2.36 (0.91–6.12) 0.08†

*Statistically significantly different (P < 0.05); †Regression model adjusted for age, parity, previous UI and other pelvic surgery, concomitant surgery and surgical 
experience.
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was concomitant surgery (P = 0.004). There 
were no bowel injuries, urethral erosions or 
deaths during surgery or 6 weeks after 
surgery.

DISCUSSION

There are very few RCTs of either TVT or 
SPARC, and they are all relatively small, except 
for that reported by Ward and Hilton [6], 
which compared TVT with open Burch 
colposuspension. Bladder perforation (TVT 
one/147, 0.7%; SPARC three/154, 1.9%) was 
the primary clinical outcome in the present 
RCT, and the result indicate that SPARC is no 
worse than TVT within the margin of 
equivalence (difference in rates 0.013, 95% CI 
−0.01–0.04). Overall, the present bladder 
perforation rates were low compared with 
other trials [6, 8–14,32,33]. Before starting the 
present RCT, it was thought that there might 
be a lower risk of bladder perforation with 
SPARC than with TVT because of better 
control of the proximal than the distal end of 
the needle; however, other authors also 
reported higher (although not significantly) 
bladder perforation rates for SPARC than TVT 
in their RCTs [9,13]. All four patients who 
sustained this injury in the present trial had 
had previous UI surgery, and other reports 
also clearly show that secondary UI surgery is 
a risk factor for bladder perforation [27,34]. 
The manufacturer’s guidelines for using 
SPARC do not require a catheter guide to 
displace the urethra or bladder, and this might 
have had an effect on the perforation rate for 
SPARC, which was slightly higher, although 
not significant.

In the present study there were higher 
although not significant rates of estimated 
blood loss >100 mL and of haematoma for 
TVT than SPARC, perhaps due to the larger 
diameter needle and needle/mesh connector. 
In keeping with the tendency of these 
findings, an examination of the adverse 
events reports on the USA Food and Drug 
Administration website [35] showed that 
about two-thirds of the first 30 reports for 
TVT involved bleeding or blood vessel injury, 
two cited urethral erosion, two cited bladder 
perforation and none referred to vaginal 
erosion. While it is not possible to make 
comparisons based on the Manufacturer and 
User Device Experience Database, because the 
reports are voluntary, it is interesting that of 
the first 30 adverse events reported for 
SPARC, about two-thirds cited vaginal 
erosions, one cited urethral erosion, two cited 

bladder perforation and one involved a 
haematoma [35].

Voiding difficulty was assessed while the 
patient was in hospital, and again after 
discharge. While urinary flows and residual 
urinary volumes showed no significant 
differences between TVT and SPARC, several 
trials reported lower maximum flow rates 
after either TVT or SPARC surgery [6,9,36,37]. 
This trend is similar to that in the present trial, 
which showed that initial maximum flow 
rates and residual urinary volumes for both 
TVT and SPARC were significant predictors of 
the corresponding values after discharge 
(P < 0.001 and 0.01 respectively).

No patients had acute urinary retention (AUR) 
after TVT but 10 after SPARC (6.5%) were 

unable to void spontaneously after removal of 
the catheter (P = 0.002). All were returned to 
theatre to loosen the tape by traction. None 
required tape transection. Multiple regression 
analysis indicated that there was nothing 
unusual about these patients; as is shown 
in Fig. 5, vaginal mesh erosion and the 
requirement to return patients with AUR 
to theatre to loosen the tape occurred 
throughout the trial. There was no deviation 
from the protocol, which specified that the 
tape was placed around the mid-urethra with 
no urethral elevation, and adjustment of the 
tape with Metzenbaum scissors inserted 
between the urethra and tape until after 
removal of the plastic sheaths. The 
management of AUR in this setting is 
controversial [27] and includes indwelling and 
intermittent catheterization, tape traction, 

FIG. 5. The distribution of TVT and SPARC operations in relation to VME and loosening of the tape due to AUR.

0 20 40 60 80 100

Time elapsed since beginning of Trial, weeks

TVT TVT Erosion SPARC SPARC Loosen SPARC Erosion

Effect of Time elapsed
Erosion:  P = 0.77
Tape Loosen:  P = 0.45

Effect of Time elapsed
Erosion:  P = 0.17

SPARC

TVT

TABLE 3 
Concomitant procedures. 
The values are given as n 
(%)

Concomitant procedure TVT (147) SPARC (154) P
Patients undergoing at least

one concomitant procedure
61 (41.5) 52 (33.8) 0.17

Vaginal hysterectomy 27 (18.4) 23 (14.9) 0.42
Anterior repair 36 (24.5) 30 (19.5) 0.29
Posterior repair 43 (29.3) 32 (20.8) 0.89
Other concomitant procedure 8 (5.4) 13 (8.4) 0.31
Anal sphincter repair 1 (0.7) 1 (0.6)
Dilatation and curettage 1 (0.7) 6 (3.9)
Excise urethral polyp 0 1 (0.6)
Fenton’s operation 2 (1.4) 0
Hysteroscopy 0 1 (0.6)
L’orcas, Bortheling 1 (0.7) 0
Remove perineal body 0 1 (0.6)
Remove shoulder plate 0 1 (0.6)
Salpingo-oophorectomy 2 (1.4) 1 (0.6)
Sacrospinous fixation 1 (0.7) 1 (0.6)
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transection, partial excision and removal 
[7,11,14]. It seems that there might be a 
difference between the operations, resulting 
in a greater risk of AUR after SPARC. The 
SPARC needles are narrower than the TVT 
needles, the connection point between the 
needle and the tape is narrower, and the 
surgical approach is different. Both tapes are 
polypropylene of similar weave and identical 
width (1.1 cm). It is possible that the larger 
TVT channel which accommodates the tape 
width and/or the more precise mid-urethral 
placement with the TVT approach are critical 
for the performance of the tape. Dietz et al. 
[38] found that the SPARC tape had a higher 
initial stiffness than the TVT tape; however, in 
contrast to our findings, in a case series there 
was more voiding dysfunction after TVT than 
SPARC, although with no reference to AUR 
[39].

There was no statistically significant 
difference between TVT and SPARC for 
urgency or urge UI; however, the rates in the 
present study were higher than in other trials 
[7–9,11,13]. The reasons might include the 
greater risk of urgency and urge UI after 
discharge in the presence of preoperative 
urgency and urge UI, and a greater risk of 
urge UI among patients operated by surgical 
registrars.

The objective cure rates of SUI symptoms at 
6 weeks were higher than in other short-term 
TVT trials [9,14], and much higher than the 
subjective results (TVT 97.3%, SPARC 97.4%, 
P = 0.99; and TVT 87.1%, SPARC 76.5%, 
P = 0.03, respectively). By contrast, the other 
subjective indicator of efficacy of treatment 
measuring patients’ perceptions of 
improvement of SUI symptoms reflects the 
similarity between TVT and SPARC, albeit at a 
lower cure rate. Other authors noted that the 
relationship between objective and subjective 
cure is known to be ‘vague’ [7], and the 
present results also indicate that there is 
inconsistency among indicators for the same 
outcome. A limitation of the present study is 
that there was one assessment for the 
objective cure of SUI symptoms.

This trial design was not powered to assess 
VME, but there was no statistically significant 
difference between TVT and SPARC (P = 0.08), 
although SPARC had more than double the 
percentage of cases. The VME rate for TVT was 
higher than reported by Ward and Hilton [6] 
(one/170, 0.6%), Lim et al. [9] (two/61, 3.3%) 
and the overall rate for Tseng et al. [13] 

(nine/31, 29.0%). The SPARC VME rate was 
lower than reported by Lim et al. [9] (eight/61, 
13.1%) and Tseng et al. [13] (three/31, 9.7%). 
We suspect that this complication is under-
reported because many surgeons treat it 
successfully with vaginal oestrogens or by 
other conservative means [40]. AUR and VME 
rates were unexpectedly high in the present 
RCT. There was no significant difference 
between consultant and registrar rates, and 
AUR and VME occurred throughout the trial. 
The high rates might be due to difficulty in 
both positioning and tensioning the SPARC 
tape.

In conclusion, TVT and SPARC are very similar 
operations; the results of the present RCT are 
consistent with clinical equivalence between 
TVT and SPARC for the primary outcome of 
bladder perforation, albeit that the estimated 
OR of 2.89 for SPARC/TVT had a 95% CI of 
0.30–28.21. Multiple regression analysis 
showed that the relative risk of bladder 
perforation was higher in patients who had 
had previous UI surgery. There was no 
statistically significant difference between 
TVT and SPARC for the secondary outcomes of 
peri-operative blood loss, urgency or objective 
cure of SUI at 6 weeks after discharge from 
hospital. However, TVT had a significantly 
higher cure rate of subjective SUI than had 
SPARC (P = 0.03). Preoperative maximum flow 
rate, urinary residual volume, urgency and 
urge UI were significant predictors of the 
corresponding values after discharge. Most 
of the indicators used to measure voiding 
dysfunction were not statistically significantly 
different for TVT than SPARC. However, 
SPARC was more difficult to adjust 
correctly, and significantly many patients 
were returned to theatre for loosening of 
the tape (TVT none, SPARC 6.5%, P = 0.002) 
because of AUR. Although it was not 
statistically significant, SPARC had more than 
double the percentage of TVT VMEs. Overall, 
voiding difficulty (loosening of the tape), 
urgency and VME were the most important 
clinical problems.

In this RCT there was no evidence of a 
statistically significant difference between 
TVT and SPARC for bladder perforation, but we 
detected high rates of AUR and VME among 
patients treated with SPARC. While new 
devices appear to be similar, there may be 
important differences and these factors need 
to be assessed by suitably powered RCTs. A 
long-term follow-up of complications and the 
efficacy of the present RCT is planned.
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RESEARCH IN PROGRESS:
• Kobashi, K; Govier, FE Study on 250 SPARC

operations.  Status:  Sent to journal last week
• Rane, AJ Suspend Trial - Randomized controlled 

trial on TVT, SPARC and IVS
N = 225  Status:  Data collection complete

• Farnsworth, B Prospective IVS trial.  Status:  In 
progress

• Lord, HE; Taylor, JD; Jeffery, JT; Tsokos, N; 
Atherton, MJ; Finn, JC; Evans, SF; Holman, CDJ
A randomized controlled equivalence trial of tension-
free vaginal tape (TVT) and suprapubic
urethralsupport sling (SPARC)

CURRENT SITUATION:

• SURGERY:
Commenced in January 2003.

• INTERNATIONAL PEER REVIEW:
Professor Carlos Bezerra, Brazil

• RANDOMIZATION:
232 patients out of a minimum of 290

• COMPLETION OF STUDY:
2004/2005

GYNECARE TVT
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A RANDOMIZED CONTROLLED EQUIVALENCE 
TRIAL (RCT) OF SUPRAPUBIC URETHRAL 

SUPPORT SLING (SPARC) AND TENSION-FREE 
VAGINAL TAPE (TVT)

-

HE Lord, JD Taylor, N Tsokos, JT Jeffery, MJ Atherton, 

JC Finn, SF Evans, G Elder and CDJ Holman

Tension Free Support  for Incontinence

GYNECARE TVT

OVERVIEW
Initial analysis

• Objectives

• Methodology

• Results

• Conclusions

OBJECTIVES
To test the equivalence of SPARC and TVT in 
relation to:

• PRIMARY OBJECTIVE
1) Bladder perforation

• SECONDARY OBJECTIVES
1) Excessive blood loss
2) Post-operative voiding difficulty
3) Post-operative urgency
4) Preliminary assessment of cure of stress 

incontinence symptoms

METHODOLOGY
• RCT - EQUIVALENCE
• MINIMUM SAMPLE SIZE: 290 patients

(2% rate with 5% clinically relevant difference)
Stratification: By previous incontinence surgery 
and surgeon

• INCLUSION CRITERIA: Stress 
Incontinence alone or with Urge Incontinence

• EXCLUSION CRITERIA: Major voiding 
dysfunction:  maximum flow rate < 10 ml/s or 
urinary residual volume > 150 ml

PATIENT CHARACTERISTICS

• Average age: 52.6 years
• Average height: 162.6 cm 
• Average weight: 73.1 kg
• BMI – 27.7   (Normal 18.5 – 24.9)
• Previous incontinence surgery: 71 patients 

(23.6%)
• Other previous pelvic surgery: 138 patients 

(45.9%)
• Average parity: 2.65
• Concomitant surgery: 109 patients (36.2%)
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URODYNAMIC PROFILE

• Av frequency: 7.1 voids per 16 hours
• Av nocturia: 1.4 voids per night
• Av natural void volume: 338 ml          
• Av maximum flow rate: 36.8 ml/s
• Av mean flow rate: 15.8 ml/s
• Av residual: 25.8 ml
• Bladder neck mobility: 289 patients (96.3%)
• Cough test leakage: 234 patients ( 77.7%)
• Symptomatic mixed incontinence: 66 patients 

(21.9%)

Pubic 
symphysis

Fat overlying 
urethra

BLADDER

Polypropylene
tape

Tension
Suture

Pubic
Arch

Cooper’s 
Ligament

Origin of 
Levator

Vein

White 
Line

RESULTS

PRIMARY OBJECTIVE
Bladder perforation

• SPARC:  3 patient (1.9%), n = 154
• TVT:  1 patient (0.7%), n = 147

OR:  2.89 (95% CI = 0.23, 153.30), p = 0.329

Bladder perforation

MIS operation

TVTSPARC

C
ou

nt
200

100

0

Bladder perforation 

no

yes

SECONDARY OBJECTIVES
1:  Blood Loss

0.3466       
(4.1%)

4      
(2.6%)

Haematoma    
(yes)

0.30832
(21.8%)

26
(16.9%)

Blood loss        
(> 100 mls)

PTVT 
n = 147 

SPARC    
n = 154

2:  Post-op voiding difficulty

1.002     
(1.4%)

3     
(1.9%)

Discharge with 
catheter   
(yes)

0.0020
(0%)

10
(6.5%)

Ease tape
(yes)

0.13716
(10.9%)

27
(17.5%)

Post-op voiding 
difficulty in 
hospital 
(yes)

PTVT 
n = 147

SPARC     
n = 154
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3:  Post-op urgency
• No significant difference overall

However: 

• If pre-op urgency became worse after surgery, 
the change was significant 
p = 0.034

• If the patient had pre-op UI, the post-op UI was 
improved 
p = 0.079

4a: Preliminary cure of stress 
incontinence symptoms

0.247119 
(82.6%)

119
(78.8%)

Overall bladder 
function      
(improved 
≥ 75%)

0.486128 
(88.9%)

133
(88.1%)

Preliminary cure 
of SI symptoms 
(improved 
≥ 75%) 

PTVT
n = 147

SPARC                        
n = 154

Subjective

4b: Preliminary cure of stress 
incontinence symptoms

0.7465 
(3.4%)

4 
(2.7%)

Post-op 
leakage 
cough test 
(yes)

PTVT 
n = 145

SPARC 
n = 150

Objective

Other complications

0.0557
(4.9%)

17
(11.3%)

Erosion

0.53314      
(9.8%)

14      
(9.4%)

UTI

PTVT
n = 143

SPARC 
n = 150

Erosion

MIS operation

TVTSPARC

C
ou

nt

160

140

120

100

80

60

40

20

0

Vaginal mesh erosion

no

yes
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CONCLUSIONS
• PRIMARY OBJECTIVE:  
• No significant difference

Low rate of bladder perforation (1.3%); SPARC (1.9%),TVT (0.7%)

• SECONDARY OBJECTIVES
Overall: no significant differences
1.   Blood loss was minimal 
2.   No difference in voiding difficulty, however 10 SPARC and  

no TVT patients returned to theatre to ease the tape
3.   No difference in urgency, however if previous urgency 

became worse after surgery, it was worse with SPARC
4.   Cure of SI symptoms at 6 wks was 96.9% (objective) and 

88.5% (subjective)

• OTHER COMPLICATIONS
Erosion rates were unexpectedly high 

Our initial analysis of the study 
did not demonstrate any 
significant difference in the 
primary outcome between 
SPARC and TVT; however, we 
found the SPARC tension more 
difficult to adjust, resulting in a 
larger proportion of patients: 
a) needing easing of the tape
b) having vaginal mesh erosions

-

SPARC TVT

Bladder

Uterus

Pubic 
symphysis

Tension Free Support  for Incontinence

GYNECARE TVT

Uterus

Bladder

Rigid catheter 

guide

Pubic 
symphysis
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Appendix J:  Award for Best Clinical Pre entation:                                                                                
Podium presentation by co-investigator, Dr Nic Tsokos, at the Int rna onal 
Urogynecological A sociation, Annua  Scientific Meeting in Copenhagen, Aug 2005 

   

 

 

    

   

 

  

 

 

 





 

                                                            127 

  Appendix K:  Patient information sheet 



1_20_03 patient information 9 - KEMH   

 
KING EDWARD MEMORIAL HOSPITAL 
DEPARTMENT OF UROGYNAECOLOGY 

 
A RANDOMIZED CONTROLLED EQUIVALENCE TRIAL OF TENSION-FREE VAGINAL TAPE (TVT) 

AND SUPRAPUBIC URETHRAL SUPPORT SLING (SPARC) SURGICAL INSERTIONS 
 

PATIENT INFORMATION 
 
 

INTRODUCTION 
 
Many women suffer from stress incontinence, which is the leakage of urine when sneezing, coughing, laughing, 
jogging or moving suddenly.  While there are several treatments available, surgeons in Australia have been using two 
similar minimally invasive surgical methods with excellent results in up to 90% of their patients.  The two treatments 
are tension-free vaginal tape (TVT) and suprapubic urethral support sling (SPARC); and we are studying them in 
detail to determine whether they have the same rate of complications.  We need the assistance of women suffering 
from stress incontinence to participate in this study. 
 
STUDY PROCEDURES 
 
You have already been examined and tested by your doctor who has recommended that you have a minimally invasive 
sling operation to treat your urinary problems.  If you agree to take part in this study, you will be randomly allocated – 
by a process of chance – to have your operation performed using either the TVT or SPARC approach.  In both types of 
operation the surgeon makes two 0.5 cm incisions just above your pubic bone and another short incision in the vagina.  
In one procedure, two steel needles are introduced through the incisions above the pubic bone to carry a non-
absorbable tape around the urethra and out of the abdominal incisions; and in the other, the needles are introduced 
through the vagina to achieve the same result.  The tape is adjusted to control the escape of urine with stresses, and the 
ends are cut.  All three incisions, which are exactly the same for both treatments, are sutured; and the rest of the tape 
and the needles are discarded.  Thus the difference between the two procedures is that the TVT needles are introduced 
through the vaginal incision, and the SPARC needles are introduced through the abdominal incisions.  Post-operative 
management and instructions provided on discharge from hospital are identical for both operations. 
 
DISCOMFORT AND RISKS 
 
Your surgeon will explain that there are potential complications associated with both surgical procedures.  These 
include bladder injury, bowel injury, voiding difficulties, urgency, frequency and bleeding.  There is no evidence that 
the rate of complications differs between SPARC and TVT.  This study aims to see if this is the case.  
 
BENEFITS 
 
You may not benefit from participation in this study.  However, if the study shows that one of the surgical procedures 
has advantages over the other in terms of complication rates, ease of surgical performance or short or long term patient 
outcomes, then the preferential treatment will be recommended for use in the future. 
 
CONFIDENTIALITY 
 
Information about you will be kept confidential, and no report on the study will include any names or other identifying 
information.  Study documentation will be retained for the statutory period of fifteen years prior to destruction. 
 
REFUSAL TO CONSENT OR WITHDRAWAL  
 
Your participation in this study is voluntary, and does not affect the medical treatment for your condition.  If you 
refuse to take part or wish to withdraw from the study, you can do so at any time without affecting your medical care. 
 
FURTHER INFORMATION 
 
This research project will be carried out in a manner conforming to the principles set out by the National Health and 
Medical Research Council (NHMRC), and has been approved by the King Edward Memorial Hospital Ethics 
Committee. 
 
• Further information is available from:  Mrs. Gill Elder, Clinical Nurse Consultant, King Edward Memorial 

Hospital.  Telephone 9340 2222, pager: 3136 (7:00 am to 4:00 pm weekdays); or 9340 2687 (after hours). 
 
• If you have any concerns or complaints regarding this study, you can contact the Executive Director of Medical 

Services, King Edward Memorial Hospital.  Telephone 9340 2222.   
                              TO BE GIVEN TO PATIENT 



                       ___________________________________________________________________________________________________________________________   
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A RANDOMIZED CONTROLLED EQUIVALENCE TRIAL OF TENSION-FREE VAGINAL TAPE 
(TVT) AND SUPRAPUBIC URETHRAL SUPPORT SLING (SPARC) SURGICAL INSERTIONS 

 
PATIENT INFORMATION 

 
INTRODUCTION 
 
Many women suffer from stress incontinence, which is the leakage of urine when sneezing, coughing, laughing, jogging or 
moving suddenly.  While there are several treatments available, surgeons in Australia have been using two similar 
minimally invasive surgical methods with excellent results in up to 90% of their patients.  The two treatments are tension-
free vaginal tape (TVT) and suprapubic urethral support sling (SPARC); and we are studying them in detail to determine 
whether they have the same rate of complications.  We need the assistance of women suffering from stress incontinence to 
participate in this study. 
 
STUDY PROCEDURES 
 
You have already been examined and tested by your doctor who has recommended that you have a minimally invasive sling 
operation (TVT or SPARC) to treat your urinary problems.  If you agree to take part in this study, you will be randomly 
allocated – by a process of chance – to have your operation performed using either the TVT or SPARC approach.  In both 
types of operation the surgeon makes two 0.5 cm incisions just above your pubic bone and another short incision in the 
vagina.  In one procedure, two steel needles are introduced through the incisions above the pubic bone to carry a non-
absorbable tape around the urethra and out of the abdominal incisions; and in the other, the needles are introduced through 
the vagina to achieve the same result.  The tape is adjusted to control the escape of urine with stresses, and the ends are cut.  
All three incisions, which are exactly the same for both treatments, are sutured; and the rest of the tape and the needles are 
discarded.  Thus the difference between the two procedures is that the TVT needles are introduced through the vaginal 
incision, and the SPARC needles are introduced through the abdominal incisions.  Post-operative management and 
instructions provided on discharge from hospital are identical for both operations. 
 
DISCOMFORT AND RISKS 
 
Your surgeon will explain that there are potential complications associated with both surgical procedures.  These include 
bladder injury, bowel injury, voiding difficulties, urgency, frequency and bleeding.  There is no evidence that the rate of 
complications differs between SPARC and TVT.  This study aims to see if this is the case.  
 
BENEFITS 
 
You may not benefit from participation in this study.  However, if the study shows that one of the surgical procedures has 
advantages over the other in terms of complication rates, ease of surgical performance or short or long term patient 
outcomes, then the preferential treatment will be recommended for use in the future. 
 
CONFIDENTIALITY 
 
Information about you will be kept confidential, and no report on the study will include any names or other identifying 
information.  Study documentation will be retained for the statutory period of fifteen years prior to destruction. 
 
REFUSAL TO CONSENT OR WITHDRAWAL  
 
Your participation in this study is voluntary, and does not affect the medical treatment for your condition.  If you refuse to 
take part or wish to withdraw from the study, you can do so at any time without affecting your medical care. 
 
FURTHER INFORMATION 
 
This research project will be carried out in a manner conforming to the principles set out by the National Health and 
Medical Research Council (NHMRC) and has been approved by the following Ethics Committees:  
 
• The Mount Hospital.  Further information is available by contacting Dr Geoffrey Dobb, Chairman, Mount Hospital 

Ethics Committee on (08) 9483 2841 
 
• Attadale Private Hospital.  Further information is available by contacting Ms Diane Wright, Director of Nursing, 

Attadale Private Hospital on 9330 1000 
 
• St John of God Health Care.  If you have any concerns or complaints regarding this study, you can contact the 

Executive Officer (telephone number (08) 9382 6940) on a confidential basis.  Your concerns will be drawn to the 
attention of the Committee who is monitoring the study. 

                               
                TO BE GIVEN TO PATIENT 



 

                                                            128 

Appendix L:  Patient consent form 



  1_20_03 Form of Consent - KEMH   

 
 

FORM OF CONSENT 
 

 
 
I .................................................................................................................................... have read 
 Given Names                                                             Surname 
 
the information explaining the study entitled:  
 

A RANDOMIZED CONTROLLED EQUIVALENCE TRIAL OF TENSION-FREE 
VAGINAL TAPE (TVT) AND SUPRAPUBIC URETHRAL SUPPORT SLING (SPARC) 

SURGICAL INSERTIONS 
 
I have read and understood the information given to me.  Any questions I have asked have been  
 
answered to my satisfaction. 
 
 
I understand I may withdraw from the study at any stage and withdrawal will not interfere with  
 
routine care. 
 
 
I understand I may be approached at a later date as part of an evaluation of a long term  
 
outcome of the study. 
 
 
I agree that research data gathered from the results of this study may be published, provided that  
 
names are not used. 
 
 
I understand that the normal right to compensation under statute or common law is maintained. 
 
 
Dated .........................................................................day of .............................................20 .......... 
 
    
       
      Signature ................................................................ 
 
 
I, ................................................................................... have explained the above to the signatory 
  (Investigator’s full name) 
 
who stated that he/she understood the same. 

 
 

      Signature ................................................................ 
 
 
TO BE RETAINED ON PATIENT’S CHART 



  1_31_03 form of consent - private.doc   

 
 

FORM OF CONSENT 
 

 
 
 
I .................................................................................................................................... have read 
 Given Names                                                             Surname 
 
the information explaining the study entitled:  
 

A RANDOMIZED CONTROLLED EQUIVALENCE TRIAL OF TENSION-FREE 
VAGINAL TAPE (TVT) AND SUPRAPUBIC URETHRAL SUPPORT SLING (SPARC) 

SURGICAL INSERTIONS 
 
I have read and understood the information given to me.  Any questions I have asked have been  
answered to my satisfaction. 
 
 
I understand I may withdraw from the study at any stage and withdrawal will not interfere with  
routine care. 
 
 
I understand I may be approached after the completion of the study, to seek my interest in 
participating in a separate study to evaluate the long term outcome of the TVT versus SPARC 
approach. 
 
 
I agree that research data gathered from the results of this study may be published, provided that  
names are not used. 
 
 
I understand that the normal right to compensation under statute or common law is maintained. 
 
 
 
Dated ..................................................... day of ............................................................ 20 .......... 
 
    
 
      Signature ............................................................. 
 
 
 
 
I, ................................................................................ have explained the above to the signatory 
  (Investigator’s full name) 
 
who stated that he/she understood the same. 

 
 

      Signature ........................................................... 
 



3_25_03 random allocation information   

RANDOM ALLOCATION INFORMATION 
 

1. When the surgeon and the patient have decided upon minimally invasive sling 
(MIS) surgery for the treatment of genuine stress incontinence, and participation in 
the study has been discussed and agreed upon; please telephone Mrs Gill Elder, 
King Edward Memorial Hospital Clinical Nurse Consultant to receive notification 
of the randomly allocated treatment.  Her contact details are telephone 9340 2222, 
pager 3136 (7: 00 am to 4:00 pm weekdays).   

 
2. Please note on your register:  Date of phone call to Mrs Gill Elder, patient’s name, 

date consent form signed, primary or secondary continence surgery, allocation of 
SPARC or TVT, QA number, hospital and date of surgery. 

 
3. Please could you advise the surgeon regarding whether the SPARC or TVT will be 

used for the patient, and also enter it on the patient’s notes which the surgeon will 
take to the hospital. 

 
4. When booking the operation for the patient at the hospital, please would you 

specify whether the SPARC or TVT prosthetic will be used. 
 

5. If you have any queries or problems, please don’t hesitate to contact Mrs Elizabeth 
Lord on:  mobile phone (during business hours):  041 201 9669,  

       email: elord@dalord.com.au,  (w) 9389 9669, (h) 9389 8815, or (fax) 9389 9660 
 

 
Thank you very much for your assistance. 
 

 
 
DATE OF PHONE CALL TO Mrs GILL ELDER (d/m/y): ___________________________ 
 
SURGEON: _________________________________________________________________ 
 
PATIENT’S NAME: __________________________________________________________ 
 
DATE OF CONSENT FORM SIGNATURE (d/m/y): _______________________________ 
 
CONTINENCE SURGERY: (     )  PRIMARY 
    (     )  SECONDARY  
 
RANDOM ALLOCATION (SPARC or TVT): _____________________________________ 
 
QA NUMBER: ______________________________________________________________ 
 
HOSPITAL:  ________________________________________________________________ 
 
DATE OF SURGERY (d/m/y): _________________________________________________ 
 
DATE HOSPITAL NOTIFIED RE: SPARC OR TVT (d/m/y):  ________________________ 
 
 
 
 
TO BE RETAINED ON PATIENT’S CHART 
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Appendix M:  Data collection form   



Appendix M - 3_25_03 data collection 28                         8/02/2008

CODE     A RANDOMIZED CONTROLLED EQUIVALENCE      Name
DOB(d/m/y)   TRIAL OF TENSION-FREE VAGINAL TAPE (TVT)              AFFIX LABEL HERE

Ht(cm)        AND SUPRAPUBIC URETHRAL SUPPORT
Wt(kg)        SLING (SPARC) SURGICAL INSERTIONS

PRE-OPERATIVE VISITS

Date of first visit (d/m/y):

Previous continence surgery (PTO): No Yes If yes, specify: GSI Ant Repair Other:
Previous continence surgery
                      complications: NA No Yes If yes, specify:
Other previous pelvic surgery and/or
     pertinent pre-exisiting diagnoses: No Yes If yes, specify:

Parity: Null CS (#) Vaginal delivery (#)

Frequency (# Voids per # Hours): (# Voids per # Hours) Nocturia (# Voids per night):

Protection: No Occas Freq Always BEST VOID - Volume:  Average voiding diary (ml):

Stress incontinence: No Occas Freq Always or  CMG (ml):

Urgency: No Occas Freq Always or  Natural void (ml):

Urge incontinence: No Occas Freq Always - Maximum flow rate (ml/s):

Hesitancy: No Occas Freq Always - Average flow rate (ml/s):

Poor stream: No Occas Freq Always  - Residual volume (ml):

Sensation of incomplete emptying: No Occas Freq Always
Double voiding: No Occas Freq Always BLADDER NECK MOBILITY - Clinical: NA No Yes
Post micturition dribbling: No Occas Freq Always  or  Cystoscopic: NA No Yes
Dysuria: No Occas Freq Always
Bladder pain: No Occas Freq Always Leakage - cough test: No Yes

Diagnosis: Hb (g/L):

Recommended treatment: Pre-operative antibiotic: Fasigyn

THEATRE

Date of surgery (d/m/y): Surgeon (Initials): Assist or super surgeon (Initials):

Operation/s: SPARC TVT Vag Hyst Ant Repair Post Repair Other:

Antibiotics: Cefetetan Keflex Other: Infiltration - 100 ml saline, 20 ml naropin: Yes

Bladder perforation: No Yes/1 side Yes/2 sides If yes: Photo site: Needle: Re-insert Abandon Washout: No Yes

Catheter: SPC 2 way IDC 3 way IDC

Estimated blood loss (ml): < 100 100 - 300 300 - 500 > 500

Angle of table when tensioning:  Horizontal Trendenlen Sutures - Vicryl Rapide/Caprosyn: Yes Vag pack: Yes Heparin: No Yes

Surgeon's perception of:  Insertion (Scale 1-9):           Very easy (1-2)       Fairly easy (3-4) Medium (5)          Fairly difficult (6-7)       Very difficult (8-9)
        Tensioning: Normal Loose

INPATIENT PROGRESS

Date catheter removed - in/out patient (d/m/y): Discharge with catheter (reason):

Voiding difficulty: No Yes If yes:       Repeat residual  Retain SPC   Re-insert catheter            Ease tape   Divide tape 

Haematoma: No Yes If yes: Site on ultrasound:

Discharge date (d/m/y): Hb (g/L): NA

POST-DISCHARGE VISIT (6-8 weeks)

Date of final visit (d/m/y):

Frequency (# Voids per # Hours): (# Voids per # Hours) Nocturia (# Voids per night):

Protection: No Occas Freq Always BEST VOID:  - Voiding volume (ml):

Stress incontinence: No Occas Freq Always - Maximum flow rate (ml/s):

Urgency: No Occas Freq Always - Average flow rate (ml/s):

Urge incontinence: No Occas Freq Always  - Residual volume (ml):

Hesitancy: No Occas Freq Always
Poor stream: No Occas Freq Always Leakage - cough test: No Yes
Sensation of incomplete emptying: No Occas Freq Always Urinary tract infection: No Yes
Double voiding: No Occas Freq Always Vaginal mesh erosion: No Yes
Post micturition dribbling: No Occas Freq Always
Dysuria: No Occas Freq Always Improvement - stress incontinence (%): 1           25 50 75          100
Bladder pain: No Occas Freq Always Improvement - bladder overall (%): 1           25 50 75          100

Comments:
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                                                   OBJECTIVES, MEASURES AND STANDARD PROCEDURES
Standard procedures are coded S 2 SECONDARY OBJECTIVES

1 PRIMARY OBJECTIVE:  TO TEST THE EQUIVALENCE OF 
BLADDER INJURY DURING TVT/SPARC SURGERY

2.1 TO TEST THE EQUIVALENCE OF THE INCIDENCE OF PERI-OPERATIVE BLOOD 
LOSS

Definition includes:  Bladder perforation by TVT/SPARC needle Definition includes:  Blood loss, haematoma
Standard procedures for perforations are coded SP Standard procedures for blood loss are coded SB

• Perforation, as observed during cystoscopy (S):  No, yes (specify 
unilateral or bilateral)

• Open-ended blood loss (S) in ml for the sling portion of operation, as estimated by surgeon:  Scale: 
<100 ml, 100-300 ml, 300-500 ml, >500 ml

If yes, management (SP): If blood loss >500 ml, management :  Vaginal packing (S/SB):  No, yes

Cystoscopic photograph of perforation showing location (SP):  Site • Pre-op HB (gm/L) + Clinical evidence/suspicion of haematoma (pain, HB - NA, g/L) (S):  No, yes

Removal of needle (SP):  Re-insert, abandon procedure If yes, management (SB):  Pelvic ultrasound to identify location of haematoma

Bladder washout:  No, yes
2.2 TO TEST THE EQUIVALENCE OF THE INCIDENCE OF POST-OPERATIVE VOIDING 

DIFFICULTY
• Catheter (S):  Check relevant box Definition includes:  Slow/average flow rate, increased residual urine volume, complete retention

SPC for TVT/SPARC combined with other procedures (S) Standard procedures for voiding difficulty are coded SVD
Foley catheter #12, 2 way for TVT/SPARC only (S) • Objective measures (S):  Patient's pre-operative and post-discharge (6-8 wk) visits
Foley #12 - 20, 2 or 3 way for perforations (SP) • Best flow and residual (S for pre-operative and post-discharge (6-8 wk) visits):

• Duration of catheterisation (S):  Guidelines Voiding volume - average voiding diary, CMG or natural void (normal: 150-500 ml) (S):  ml

TVT/SPARC only - removal of catheter next morning and ultrasound 
residual that afternoon.  If patient has normal voiding (2 voids > 150 ml 
and residual < 150 ml) (S), she may be discharged that day

Maximum flow rate (normal: < 50 yrs - 25 ml/s, >50 yrs - 18 ml/s) (S): ml/s

TVT/SPARC combined with other procedures - clamp after 48 hours 
(S), then check for normal voiding and residual Average flow rate (normal:  12 - 16 ml/s) (S):  ml/s

Perforations - 5 days or clinical decision.  If no haematuria, catheter 
may be removed.  Check for normal voiding and residual Residual volume(normal:  < 150 ml) (S):  ml

If patient discharged with catheter:  State reason and note date 
catheter removed - whether in or out patient • Bladder neck mobility (S for pre-operative visit):

4 ELIGIBILITY CRITERIA Clinical or cystoscopic:  NA, no, yes 

• No previous continence surgery : TVT/SPARC alone • Leakage during cough test (S for pre-operative and post-discharge (6 - 8 wk) visits):  No, yes
• No previous continence surgery:  Combined TVT/SPARC and for 

example, vaginal hysterectomy, anterior or posterior repair • Immediate post-operative voiding difficulty (S):  No, yes

• Previous continence surgery:  TVT/SPARC alone If yes, management (SVD):  Check relevant boxes
• Previous continence surgery:  Combined TVT/SPARC and for Repeat residual:
5 EXCLUSION CRITERIA Retain SPC:
• Patients who are below 18 years of age Re-insert catheter: 
• Patients who are pregnant Ease tape: 
• Patients for whom one is unable to get an informed consent Divide tape: 
• Patients with a major voiding dysfunction, ie:  abnormal flow:  

maximum flow rate < 10 ml/s, abnormal residual volume: > 150 ml • Days until catheter is removed (S):  State date of removal - whether in or out patient:  d/m/y

6 GENERAL STANDARD PROCEDURES • Subjective measures (S):  Patient's comments at pre-operative and post-discharge (6-8 wk) visits
• Anaesthetic - general Frequency (S):  Number of voids per number of hours
• Antibiotics (S):  Check relevant boxes Nocturia (S):  Number of voids per night

Fasigyn, 2 gm  orally, 6-12 hours prior to surgery (S) Scale for subjective measures below:  No, occasionally, frequently, always
Cefotetan, 2 gm IV at induction of anesthesia (S) Protection
Keflex, 250 mg orally, 6 hourly (SP) - NB only if perforation Stress incontinence
Other Urgency

• Circulation stockings Urge incontinence
• Infiltration ≈ 120 ml (100 ml saline solution + 20 ml naropin) Hesitancy
• Heparin - TVT/SPARC combined procedures only (or when clinically 

relevant):  No, yes Poor stream

• Sutures - vicryl rapide or caprosyn to be used universally Sensation of incomplete emptying
• Table - horizontal not Trendenlenburg when tensioning tape Double voiding
• Vaginal packing (S):  All patients to receive vaginal packing with 

Oestrogen and KY jelly Post-micturition dribbling

7 OTHER INFORMATION Dysuria
• Code:  Please leave blank Bladder pain

• Date of birth:  d/m/y 2.3 TO TEST THE EQUIVALENCE OF THE INCIDENCE OF POST-OPERATIVE URGENCY

• Dates of first visit, surgery, discharge and post-discharge visit:  d/m/y Definition includes:  Urgency
• Height:  cm Standard procedures for urgency symptoms are coded SU

• Improvement - stress incontinence:  %
• Subjective measures (S):  Patient's comments at pre-operative and post-discharge (6-8 wk) visits.  

See 2.2 above

• Improvement - bladder overall:  %
2.4 TO TEST THE EQUIVALENCE OF THE PRELIMINARY ASSESSMENT OF CURE OF 

STRESS INCONTINENCE SYMPTOMS
• Parity:  Null, number of ceasarean sections and vaginal deliveries Definition includes:  Stress incontinence symptoms
• Previous continence surgery: No, yes (specify: anterior, cysto-

urethrocele repair or anterior colporrhaphy; open or laparoscopic Burch 
colposuspension; Cato-Murray BNE; needle bladder neck suspension 
(Pareyra, Ras, Gittes or Stamey), sling operation for GSI)

Standard procedures for stress incontinence symptoms are coded SSI

• Previous continence surgery complications:  NA, no, yes (specify) • Objective measures (S):  Patient's pre-operative and post-discharge (6-8 wk) visits. See 2.2 above - 
flow and residual, and cough test

• Previous other pelvic surgery and/or pertinent pre-existing diagnoses: 
No, yes  (specify:  vaginal or abdominal hysterectomy, cesearean 
section, laceration complicating vaginal delivery, multiple sclerosis)

• Subjective measures (S): Patient's comments at pre-operative and post-discharge (6-8 wk) visits.  See 
2.2 above

• Surgeon (write in initials), and Assistant or Supervising Surgeon (write 
in initials) 3 ADDITIONAL INFORMATION

• Urinary track infection:  No, yes
• Surgeon's perception of the  ease/difficulty of the TVT/SPARC insertion.  Scale 1-9:  1-2 = Very 

easy, 3-4 = Fairly easy, 5 = Medium, 6-7 = Fairly difficult, 8-9 = Very difficult
• Vaginal mesh erosion:  No, yes • Surgeon's perception of the tension of the TVT/SPARC tape .  Scale:  Normal, loose
• Weight: kg • Operation:  Specify Sparc or TVT and all other operative procedures

                                Appendix N -3_25_03 guidelines 15 8/02/2008



 

                                                            131 

: t tAppendix O   Random allocation ins ruc ions 



Mrs Gill Elder’s Randomization Procedure                                                          2/8/2008                                     

       MRS GILL ELDER’S RANDOMIZATION PROCEDURE 
 

1. The surgeon and the patient will decide upon minimally invasive sling (MIS) surgery for the treatment of genuine 
stress incontinence, and discuss participation in the study if appropriate.  The surgeon will provide the patient with 
study information, and secure a signed study consent form if the patient agrees to enter the study. 

 
2. The surgeon’s secretary or the surgeon  
 

• JDT – Mrs Lubbe Klein (9381 7691) – works Tuesday and Wednesday 
• NT – Val or Maureen (9321 7100) – Val works Mon, Tues and ½ Wed, Maureen works ½ Wed, Thurs and Fri 
• TJ – Liz (9324 1299) – works Monday to Friday 
• MA - Michelle herself 
• Kemh Consultants/Registrars – Gill  (Allocate treatment only when identity of surgeon is known) 
 
will telephone Mrs Gill Elder, King Edward Memorial Hospital Clinical Nurse Consultant, to receive notification of 
the randomly allocated treatment on 9340 2222, pager 3136 (7:00 am to 4:00 pm weekdays). 
 

3. Mrs Gill Elder will select the next available line in the master list for each patient (each line has a unique QA # in the 
first column.) 

 
4. The information to be collected from the surgeon’s secretary includes: 
 

• Date of phone call (not necessary to ask) 
• Name of patient    
• Date of verbal or signed consent to participate in study 
• Whether patient will have primary or secondary continence surgery 
• Name of surgeon (usually not necessary to ask) 
• Name of hospital where surgery will take place 
• Date of surgery 
• Name of person receiving allocation (usually not necessary to ask) 
• Date of allocation (not necessary to ask) 

 
5. Mrs Gill Elder will provide the following information to the surgeon’s secretary: 

 
• QA # - this is a sequential number printed in the master list.  It is found in the first column on the same line as 

the patient in question 
• Randomly allocated treatment – this is found by initially choosing either the primary (File 1) or secondary (File 

2) lever arch file containing the randomization envelopes.  The appropriate surgeon is selected, and the next 
sequential envelope (eg: Mr J Taylor, S4) is opened.  A purple (opaque) page inside indicates the randomly 
allocated treatment, and the surgeon’s secretary is told whether the patient will receive either the SPARC or 
TVT procedure.   

 
5. At the same time, the following example information is written on the purple allocation page: 

 
• Surgeon:             Kemh Consultant – JDT 
• QA #:                 QA # 19 
• Patient’s Name:        Mrs John Doe 
• Primary or Secondary surgery 
     and current number (7th primary 
           patient) for the particular surgeon:      Primary 7 
• Date of surgery:         26/3/03 
 

6. The MIS allocation page is replaced in the sequential envelope, and the envelope is removed from the primary or 
secondary lever arch file and placed in the allocated treatment file (File 3) after the appropriate QA # sticker is attached 
to the lower right hand corner of the envelope. 

 
7. The following information should also be completed on the master list: 
 

• Identify the randomly allocated treatment for the patient in the relevant column 
• Write the randomization envelope sequential number adjacent to the P or S, and confirm by writing the QA #   

and the randomly allocated treatment for the patient adjacent to the matching sequential number on the 
surgeon’s cross check list.  If there are any gaps or duplications in either the QA # or the sequential P or S 
numbers for the surgeon, there is a randomization error (contact me if this occurs). 

• When surgery takes place at Kemh, write either ‘Consultant’ (including surgeon) or Registrar (including 
surgeon) on the master list. 

• Other information will be written on the master list as it comes to hand, although some information such as the 
post discharge visit for private patients will not usually be known until it is irrelevant. 

• The study code will be written on the master list when it is allocated (ie: when the data collection forms are 
returned to Mrs Gill Elder). 
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: tAppendix Q   Random allocation envelopes and inser ions 
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SPARC 
 
 
 
 
 
 
 
 
 
 
 

 SURGEON ____________________________________________ 
 
 QA # _________________________________________________ 
 
 PATIENT _____________________________________________ 
 
 PRIMARY OR SECONDARY, and # _______________________ 
 
 DATE OF SURGERY ___________________________________ 
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TVT 
 
 
 
 
 
 
 
 
 
 
 

 SURGEON ____________________________________________ 
 
 QA # _________________________________________________ 
 
 PATIENT _____________________________________________ 
 
 PRIMARY OR SECONDARY, and # _______________________ 
 
 DATE OF SURGERY ___________________________________ 
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STUDY DOCUMENT DISTRIBUTION
SURGEONS: MR J D TAYLOR, DR N TSOKOS, DR T JEFFERY, DR M ATHERTON
# Description of form Hospital Colour Distribution

1a Patient information 
sheet

Attadale and Mount Hospitals St 
John of God Health Care

White To be given to patient

2a Consent form 
(Random allocation 
information on 
reverse side)

Attadale and Mount Hospitals     
St John of God Health Care

Sand To be placed on patient's chart     

3 Data collection form 
(Study objectives, 
measures and 
standard procedures 
on reverse side)

KEMH                                          
Attadale and Mount Hospitals     
St John of God Health Care

Blue A:  To be placed on patient's chart             
B:  To be copied just after the surgeon 
has completed all the information at the 
post-discharge visit                                     
C:  Blue original to be retained on the 
patient's chart as part of her clinical 
record, and the copy to be placed in the 
study envelope which will be collected by 
Mrs Elizabeth Lord

4 Register KEMH                                          
Attadale and Mount Hospitals     
St John of God Health Care

White A.  To be compiled by surgeon's staff        
B.  Register to be copied monthly.          
C.  Copy to be placed in study envelope 
which will be collected by Mrs Elizabeth 
Lord

SURGEONS:  KEMH CONSULTANTS AND REGISTRARS
# Description of form Hospital Colour Distribution

1b Patient information 
sheet

KEMH Pink To be given to patient

2b Consent form 
(Random allocation 
information on 
reverse side)

KEMH     White To be placed on patient's chart     

3 Data collection form 
(Study objectives, 
measures and 
standard procedures 
on reverse side)

KEMH                                          
Attadale and Mount Hospitals     
St John of God Health Care

Blue A:  To be placed on patient's chart             
B:  To be copied just after the surgeon 
has completed all the information at the 
post-discharge visit                                     
C:  Blue original to be retained on the 
patient's chart as part of her clinical 
record, and the copy to be placed in the 
study envelope which will be collected by 
Mrs Elizabeth Lord

4 Register KEMH                                          
Attadale and Mount Hospitals     
St John of God Health Care

White A.  To be compiled by surgeon's staff        
B.  Register to be copied monthly.          
C.  Copy to be placed in study envelope 
which will be collected by Mrs Elizabeth 
Lord

Appendix R - 3_25_03 Receptionists' instructions - study document distribution 8/02/2008
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:Appendix S   Surgeons’ trial operations record 

 

 

                       

 

   

 

 

 

 



MR JOHN TAYLOR - SPARC OR TVT OPERATIONS REGISTER
No. Date of phone 

call to Mrs Gill 
Elder         

9340 2222, 
pager 3136, 
7:00 am to 

4:00 pm

Patient's name Date 
consent 

form 
signed

Primary or 
Secondary 
Continence 

Surgery

Random 
allocation of 

SPARC or 
TVT

QA # Hospital Date of 
surgery

Date of post 
operative 

visit

Date copy of 
blue data 

collection form 
returned to Mrs 
Elizabeth Lord

Comment

Appendix S - 2_3_03 JDT_ Private Pts SPARC_TVT Op Register 8/02/2008
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