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Ever tried.  

Ever failed.  

No matter.  

Try again.  

Fail again.  

Fail better. 

 

Samuel Beckett 

 

 

  



4 
 

Table of Contents 

Table of Contents ...................................................................................................................................... 4 

ABSTRACT .......................................................................................................................................................... 5 

SWEDISH SUMMARY ......................................................................................................................................... 6 

LIST OF ORIGINAL PAPPERS ............................................................................................................................... 7 

Paper I ........................................................................................................................................................ 7 

Paper II ....................................................................................................................................................... 7 

LIST OF ABBREVIATIONS .................................................................................................................................... 7 

INTRODUCTION AND BACKGROUND ................................................................................................................. 8 

Areas of improvement in gynecological surgery within the last decade ...................................................... 8 

Multimodal approach ................................................................................................................................ 8 

Minimal invasive procedures ..................................................................................................................... 9 

Introduction of implants .......................................................................................................................... 11 

AIM .................................................................................................................................................................. 14 

MATERIALS AND METHODS ............................................................................................................................. 14 

The Swedish national quality register of gynecological surgery (GynOp) ................................................... 14 

The Swedish hospital system ....................................................................................................................... 15 

OBJECTIVES AND STUDY DESIGN ..................................................................................................................... 16 

Paper I ..................................................................................................................................................... 16 

Paper II .................................................................................................................................................... 16 

STATISTICAL METHODS ................................................................................................................................... 17 

Paper I ...................................................................................................................................................... 17 

Paper II ..................................................................................................................................................... 18 

ETHICAL CONSIDERATIONS .............................................................................................................................. 18 

RESULTS ........................................................................................................................................................... 18 

Paper I ..................................................................................................................................................... 18 

Paper II .................................................................................................................................................... 20 

DISCUSSION ..................................................................................................................................................... 21 

Conclusion ................................................................................................................................................... 24 

Future research ........................................................................................................................................... 25 

ACKNOWLEGEMENTS ...................................................................................................................................... 26 

REFERENCES..................................................................................................................................................... 27 

 

  



5 
 

ABSTRACT 
Internationally as well as in Sweden, efforts for improvement in gynaecological surgery in 

recent decades have mainly focused on three new treatment concepts: 

(1) Use of minimally invasive procedures: since there is an interdependency between the 

extent of surgical trauma and the risk for adverse outcome, increased use of supposedly 

atraumatic endoscopic procedures has revolutionized several aspects of surgical care  

(2) A multimodal approach to eliminate harmful procedures in the peri-operative process 

based on evidence-based principles 

(3) Introduction of implants to support damaged tissue with synthetic mesh in incontinence 

and pelvic organ prolapse patients. 

Research question 1: Is introduction of a minimally invasive operation enough per se or is 

the measured improvement mediated by elimination of harmful procedures in the 

perioperative process? 

Findings: Our study (Paper I) indicates that by applying a multimodal intervention 

programme for the pre- and postoperative care of patients undergoing supravaginal 

hysterectomy, the surgical procedure per se is of less importance than generally 

considered. Patient-related parameters such as length of postoperative hospital stay, 

number of days at home with need of painkillers, number of days before return to normal 

activities, and patient satisfaction did not differ between patients undergoing the 

laparoscopic procedure and patients undergoing abdominal supravaginal hysterectomy. 

When evaluating a new and presumably improved operative procedure against an 

established standard procedure, it is mandatory and of fundamental importance that the 

two methods are aligned in terms of perioperative care provided. 

Research question 2: Under which circumstances can it be assumed that a new surgical 

procedure showing promising efficacy in one setting can be reproduced with similar results 

in a different clinical setting (Paper I)?  

Findings: The operating surgeons concluded that, in their hands and under local 

conditions, laparoscopic technique for supravaginal hysterectomy was not superior to 

traditional open hysterectomy and stopped using laparoscopic technique. It seems 

necessary, prior to routine use, to monitor, using scientific tools, whether the advantages 

described in the literature are achievable under local conditions. 

Research question 3: Do expected advantages of implants outweigh the unwanted effects 

and complications caused by implants in operations for recurrent cystocele (Paper II)? 

Findings: Mesh has better durability but more (minor) complications. It is not possible to 

determine whether mesh is “generally better” than native tissue operation. Some may 

focus on the improved durability, others on the increased risks. The surgeon must make a 

risk assessment for each individual case. The patient must be sufficiently informed to 

understand the risks and make a personal, informed decision whether she wants an 

augmentation by implant. Essential for this process is a clear, comprehensible picture of 

both desired and unwanted effects of the planned surgery. In this context, studies like ours 

might be of use. 
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Populärvetenskaplig sammanfattning 
Internationellt såväl som i Sverige har insatser för förbättring av gynekologisk kirurgi under 

de senaste decennierna i huvudsak fokuserat på tre nya behandlingsbegrepp: 

(1) Användning av minimala invasiva procedurer: Eftersom det finns ett ömsesidigt 

samband mellan storleken på kirurgiskt trauma och risk för komplikationer har ökad 

användning av förmodat atraumatiska endoskopiska operationer revolutionerat flera 

aspekter av kirurgisk vård. 

(2) Multimodalt tillvägagångssätt för att eliminera skadliga förfaranden i den perioperativa 

processen genom evidensbaserade principer. 

(3) Införande av implantat för att stödja skadad vävnad med syntetiskt nät i kirurgi för 

inkontinens och prolaps. 

Forskningsfråga 1: Är införandet av en minimal invasiv operation i sig tillräckligt eller är 

den uppmätta förbättringen medierad genom eliminering av skadliga förfaranden i peri- 

operativ processen? 

Resultat: Vår studie (Papper I) indikerar att genom att tillämpa ett multimodalt 

interventionsprogram för preoperativ och postoperativ vård av patienter som genomgår 

supravaginal hysterektomi, är det kirurgiska förfarandet i sig av mindre betydelse än vad 

som allmänt betraktas. Där var ingen skillnad for patientrelaterade parametrar som 

längden på postoperativ sjukhusvistelse, antalet dagar hemma med behov av 

smärtstillande medel, antalet dagar före återgång till normala aktiviteter och 

patienttillfredsställelse mellan patienter som fick laparoskopisk eller abdominal 

supravaginal hysterektomi. Vid utvärdering av ett nytt och förmodligen förbättrat operativt 

förfarande mot ett etablerat standardförfarande är det av stor betydelse att anpassa 

patientens perioperativa vårdrutiner för båda metoderna. 

Forskningsfråga 2: Under vilka omständigheter kan det antas att ett nytt kirurgiskt ingrepp 

med lovande effekt i en viss miljö kan reproduceras med liknande resultat i en annan 

klinisk miljö (Papper I)? Resultat: Operatörerna konstaterade att laparoskopisk teknik för 

supravaginal hysterektomi – i deras händer – inte hade några fördelar och slutade med att 

använda denna teknik. Det verkar nödvändigt att övervaka - med vetenskapliga verktyg - 

huruvida de fördelar som beskrivs i litteraturen också kan uppnås under de givna lokala 

förhållandena före rutinmässig användning. 

Forskningsfråga 3: Förväntas fördelarna med implantat överväga de oönskade effekterna 

och komplikationerna som orsakas av implantat för den mest använda prolapsoperationen: 

återkommande cystocele (Papper II)? 

Resultat: Mesh har bättre hållbarhet men mer (lindriga) komplikationer. Det är inte möjligt 

att avgöra om nätet är "bättre" än operation med användning av naturlig vävnad. Vissa kan 

fokusera på den förbättrade hållbarheten, andra på de ökade riskerna. Kirurgen måste 

göra en riskbedömning för varje enskilt fall. Patienten måste kunna förstå situationen och 

göra en personlig, informerad bedömning om hon vill ha ett implantat. Avgörande för 

denna process är en klar, förståelig bild av både önskade och oönskade effekter av den 

planerade operationen. I detta sammanhang kan vår studie vara till nytta.  
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INTRODUCTION and BACKGROUND 
 

Areas of improvement in gynaecological surgery in the last decade 

Internationally as well as in Sweden, improvement efforts in gynaecological surgery in 

recent decades have mainly focused on three new treatment concepts: 

 

1. Multimodal/“fast-track” surgery: elimination of harmful procedures in the peri-

operative process, based on evidence-based principles 

 

2. Minimally invasive procedures: optimization of the treatment process by performing 

beneficial operative procedures as atraumatically as possible 

 

3. Implants: support of damaged tissue with synthetic mesh in incontinence and pelvic 

organ prolapse (POP) surgery. 

 

 

Multimodal approach  
 

The key pathogenic factor in postoperative morbidity, excluding failures of surgical and 

anaesthetic technique, is the surgical stress response with subsequent increased 

demands on organ function. The resulting changes in organ function are thought to be 

mediated by trauma-induced endocrine metabolic changes and activation of several 

biological cascade systems: cytokines, complement, arachidonic acid metabolites, nitric 

oxide, free oxygen radicals, etc (1). Consequently, there is an interdependence between 

the extent of the surgical stress response and adverse outcome.  

Although improvement in operative outcome has been achieved through 

specific procedures such as antimicrobial prophylaxis or improved pain relief, major 

reduction in morbidity using single intervention approaches does not seem possible (1). 

Further improvement in postoperative outcomes therefore requires more attention to 

combining efforts of anaesthesiologists and surgeons in the intraoperative and early 

postoperative period. Our understanding of perioperative pathophysiology indicates that 

multiple factors contribute to postoperative morbidity, length of hospital stay, and 

convalescence. Major improvements in surgical outcome therefore require multifaceted 

interventions (2). This has led to development of the “Multimodal approach to control 

postoperative pathophysiology” (1). According to Kehlet (3), “such efforts represent an 
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extension of conventional ‘clinical pathways’ because they integrate data from pain 

physiology and treatment, anesthesia, surgical technique, enforced feeding and 

mobilization, and revision of traditional care programs into an effective post-operative 

rehabilitation program”. 

The positive experiences of applied multimodal stress reduction have made it 

possible to develop fast-track surgery and “accelerated recovery programmes” which 

combine all multimodal techniques in the care of patients undergoing elective operations, 

thereby minimizing many surgical stress response components (4). Research on (and 

application of) gynaecological multimodal stress reduction and fast-track surgery has 

increased enormously in the last two decades (Figure 1). 

 

Combined “multimodal” optimization of the treatment process includes the following: 

 Realistic patient information and stress reduction  

 Coordination of the perioperative process and cooperation between members of the 

perioperative team (anaesthesiologists, surgeons, nurses, etc) 

 Choice of least traumatic, effective operational technique 

 Choice of the least stressful form of anaesthesia 

 Intraoperative and postoperative normothermia 

 Revision of care principles (i.e. care and management of patients with drains, tubes, 

catheters, etc) 

 Effective pain treatment that allows normal function 

 Early mobilization and aggressive postoperative rehabilitation 

 Early oral nutrition 

 Discharge with specific patient instructions and follow-up 

 

 

Minimally invasive procedures 
 

Since there is an interdependence between the extent of surgical trauma and risk for 

adverse outcome (1), surgeons have always tried to find the least invasive method of 

operation to solve a specific surgical problem. A literature survey (MeSH terms: “minimally 

invasive procedures”, “fast track surgery” and “multimodal pain management”) showed a 

low but steady number of publications on the topic in the 1970s and 1980s; from the 1990s 
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onward there has been a hundredfold increase in research activity to find information on 

minimizing the amount of trauma in connection with surgical procedures. 

 

 

 

Figure 1: Timeline, PubMed, accessed 27 May 2018, using MeSH search terms 

“gynecology and minimally invasive procedures”, “fast track surgery” and “multimodal pain 

management”. 

  

This heightened interest has been triggered by the increased use of endoscopic 

procedures that have revolutionized several aspects of surgical care and have caused 

major re-evaluation of traditional care regimens when compared with open procedures. 

Most studies have reported less pain, shorter hospital stay, and reduction of morbidity after 

laparoscopic surgery. The question remains, however, whether this is a result of lowered 

operative stress via laparoscopy only or whether concomitant changes in postoperative 

care play a significant role in this improvement.  

A comparison between multimodal postoperative care programmes and 

traditional postoperative care regimens after a number of different major abdominal 

procedures (such as cholecystectomy, major urological surgery, liver resection and 

colectomy) shows that improvement of perioperative care alone brings about substantial 

benefits in the form of reduced pain and stress, improved metabolism and speedier 

recovery (5-9). There is good reason to suspect that studies in which hospital stay and 

convalescence were utilized as endpoints may merely reflect non-optimal traditions of 
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perioperative care associated with open procedures, rather than differences between open 

and closed surgical techniques (10). Since Harry Reich performed the first total 

laparoscopic hysterectomy in 1989 (11) this discussion has been vivid: is it the minimally 

invasive approach or the concurrently improved perioperative care that leads to a better 

outcome? Finding answers to this intriguing and challenging question has been the aim of 

Paper I. 

 

 

Introduction of implants 
 

Pelvic organ prolapse and urinary incontinence is common in women. Every year in 

Sweden, more than 6 000 women undergo an operation for prolapse and over 4 000 for 

urinary incontinence.  

According to the FDA(12), surgical mesh has been used to repair abdominal 

hernias since the 1950s. In the 1970s, gynaecologists began using mesh products 

indicated for hernia repair also for abdominal repair of POP, and in the 1990s, they began 

using surgical mesh for surgical treatment of stress urinary incontinence (SUI) and vaginal 

repair of POP. To do so, surgeons would cut mesh types used in hernia treatment to the 

desired shape for SUI or POP repair and then place the mesh through a corresponding 

incision (12). Over time, manufacturers responded to this clinical practice by developing 

mesh products specifically designed for SUI and POP repair. 

In 1996, the ProteGen Sling device manufactured by Boston Scientific 

Corporation (Boston, MA, US) became the first preconfigured surgical mesh product 

cleared by the United States Food and Drug Administration (FDA) for surgical treatment of 

SUI, followed by the Tension-Free Vaginal Tape (TVT™) system, manufactured by 

Ethicon/Gynecare (Cincinatti, OH, US), in 1998. In 2002, Gynemesh® PS, also by 

Ethicon/Gynecare, became the first preconfigured surgical mesh product cleared and 

approved for POP repair(13). Thereafter, the market for these meshes increased 

substantially: by 2010, the FDA had cleared 168 submissions for surgical mesh for 

urogynaecologic indications. This FDA premarket notification review process did not 

require original clinical studies to support clearance of surgical mesh for treatment of SUI 

or POP. Premarket clearance of surgical mesh for POP and SUI repair was typically based 

on preclinical bench and animal studies (13). 
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Today, to market or sell surgical mesh in the European Union (EU), the 

product must be labelled with a CE marking (CE is an abbreviation of “Conformité 

Européenne” or “European Conformity”). In order to do this, the producer of a mesh 

product must declare and guarantee that the product meets EU health and safety 

regulations. When marketing a product, the manufacturer has to declare on their sole 

responsibility that the product complies with all legal requirements for CE marking and 

warrant that the product concerned may be sold throughout the European Economic Area 

(EEA) (consisting of 28 European Union (EU) member states and European Free Trade 

Association (EFTA) countries Iceland and Norway as well as Liechtenstein) and Turkey. 

This also applies to products produced in third countries, which are sold within the EEA 

and in Turkey. When the technical documentation has been compiled, the manufacturer 

must sign a declaration of conformity that the product meets the requirements of the 

relevant product legislation. Further, the manufacturer must ensure that the declaration of 

conformity and the technical documentation is available at any time to the national medical 

product agency in the country where the application for CE marking is submitted. When 

the manufacturer has signed the EU/European Community (EC) declaration of conformity, 

the equipment can be CE marked. 

These directives (and the declaration of conformity and the technical 

documentation) are limited to essential requirements of product safety and do only contain 

specific technical rules. There is no need for any documentation on potential beneficial or 

adverse effects of the product in clinical use (14). Therefore, CE marking does not mean 

that a certain mesh is advantageous for the patient; it only means that the applicant 

manufacturer declares that the product’s material and construction is safe as defined by 

the EU regulations and directives. There is no obligation to show any proof of clinical 

safety, which means that meshes can be sold for implantation in patients in routine 

settings without any previous clinical testing (15-17). 

In Sweden, a new surgical mesh product can be marketed and sold, even if it 

is manufactured anywhere in the world and/or CE marked in another EU country, without 

the knowledge of the Swedish Medical Products Agency (MPA). This is correspondingly 

true for all EU/EEA countries. Equally, manufacturers can unregister a CE-marked product 

at will, for example if it is declared as unprofitable. In such a case, the manufacturer is 

obliged to have a system that informs dealers, distributors and customers that the product 

has been withdrawn. However, there is no obligation for the manufacturer to report this to 
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any authority. This means that the MPA does not automatically know that a specific mesh 

product is sold in Sweden for implantation in patients or that it is withdrawn from the 

market. (The same applies to equivalent agencies in other EU countries.) The 

consequence is, of course, that one cannot count on the fact that any Swedish authority is 

aware of the marketing or withdrawal of a mesh product. So, in fact, the Swedish Medical 

Products Agency has no sure knowledge of which mesh products are imported, sold, and 

implanted in Swedish patients, or withdrawn, at any given time. 

Furthermore, in contrast to the stringent requirements and formalized 

approaches for development of pharmaceuticals, there was never a systematic scientific 

premarketing evaluation of mesh products. Faced with this situation, every surgeon must 

individually investigate and validate available scientific information and accept the 

information gleaned as “current best knowledge”. To complicate this situation, in 2011 the 

FDA released an update regarding the use of transvaginal surgical mesh, including a 

warning about “serious safety and effectiveness concerns”(12). Treatment of POP with 

mesh therefore remains controversial and the decision of when to use mesh is an 

unresolved challenge for gynaecological surgeons and patients (18-21). 

A recent article (19) investigated 684 250 POP procedures performed in 2012 

in 15 Organization for Economic Co-operation and Development (OECD) countries 

including Sweden. The article shows an extraordinary lack of uniformity across these 15 

countries, with the median rate of surgical mesh utilization in the anterior compartment 

differing by a factor of 7.9 (range 3.3–26%) and in the posterior compartment by a factor of 

5.3 (range 3.3–17.0%). Monitoring results of prolapse surgery in Sweden, the Swedish 

National Quality Register of Gynaecological Surgery (GynOp) has seen an even larger, 

continuing disparity in mesh use in Sweden (22). This ongoing, substantial disparity is a 

strong indication that gynaecological surgeons disagree about the place of surgical mesh 

in prolapse surgery – despite more than a decade of considerable mesh use and abundant 

scientific publication on the topic: a PubMed search for “(Pelvic organ prolapse AND 

(mesh OR implant))” in June 2018 yielded more than 2 400 articles on the subject. 

These challenges warrant ongoing vigilant scientific control of mesh use and close 

monitoring of surgeons’ learning and decision-making processes regarding the use of 

surgical mesh. This need for monitoring and control has been the subject of Paper II. 
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AIM 
Research questions  
 

(1) Does the minimally invasive operation per se achieve improvement, or is 

the measured improvement mediated by elimination of harmful procedures 

in the perioperative process? (Paper I) 

(2) Under which circumstances can it be assumed that a new surgical 

procedure with promising efficacy in one setting can be reproduced with 

similar results in a different clinical setting? (Papers I+II) 

(3) Do expected advantages of implants outweigh the unwanted 

effects/complications caused by implants in POP operations for the most 

common implant operation: recurrent cystocele? (Paper II) 

 

Materials and methods 

 

The Swedish National Quality Register of Gynaecological Surgery  

All research in this thesis has been conducted within the framework of the Swedish 

National Quality Register of Gynaecological Surgery (GynOp). Data for Paper I  were 

collected from a local quality database within the Västerbotten health system, a precursor 

to GynOp’s prolapse database. The GynOp includes all gynaecological operations 

performed in Sweden. Since 2006, GynOp has registered prolapse operations on a 

national scale, including a 1-year follow-up of all patients. Today, the register contains 

complete information on more than 55 000 POP procedures, and the database is 

increasing by approximately 6 000 new POP operations a year. A comparison with the 

Swedish National Patient Register (where all Swedish surgical procedures are registered 

by law) shows that the GynOp coverage of Swedish prolapse operations since 2009 has 

consistently been above 90%. The data collection process includes both surgeon- and 

patient-derived data up to 1 year after the operation.  

All patients are included in the register when an urogynaecological operation is decided. 

Written informed consent is not needed according to Swedish law. However, the patient is 

informed that she can decline to be registered. When the operation is decided, patients 
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complete a health declaration form and a validated questionnaire about prolapse 

symptoms (23). Two months after the operation, patients fill in a postoperative 

questionnaire about short- term treatment-related complications. This questionnaire has 

previously been validated and provides complete post-treatment information (24). 

Twelve months after the operation, patients answer a final questionnaire about 

complications occurring later than 2 months, the results of the operation, and their health 

status 1 year after the operation. The 1-year health questions mirror the preoperative 

health declaration, enabling a comparison of patients’ health status before and 1 year after 

the operation. The surgeon completes a form about preoperative objective findings, as well 

as an operation form describing the operation in detail, and a postoperative form at 

discharge. All three patient questionnaires are reviewed by the operating gynaecologist 

who adds their evaluation of the patients’ answers and can take action if deemed 

necessary. The questionnaire responses as well as the surgeon’s evaluation are recorded 

in the register. 

 

 

The Swedish hospital system 

 

The Swedish hospital system is primarily organized at a county level. Swedish counties 

are fairly independent political units responsible for all health services within their 

boundaries (25). Public hospitals are owned by the counties and financed by county taxes. 

There are few private clinics. Specializing primarily in elective surgery, private clinics are 

contracted to the county councils and reimbursed by them for operations they perform on 

Swedish patients as all Swedes are covered under the national health system.  

In an effort to make the hospital system more efficient, some counties have 

supported specialization in some hospitals; therefore, differences in practice patterns, such 

as use of mesh at hospital level, may in some cases have organizational rather than 

medical reasons. All Swedes have a personal identity number (26) that makes it possible 

to track patients and achieve a high follow-up rate. All surgical treatment is covered by the 

tax-financed health system and the surgeons’ fees are independent of the type of surgical 

procedure chosen. Therefore, money is not a confounder in the decision to perform or not 

to perform a certain type of operation.  
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Objectives and study design 

 

Paper I 

 

Since the end of the 20th century, hospital stay has been reduced substantially in 

gynaecology. These improvements have been reported to have resulted from minimally 

invasive procedures (e.g. laparoscopy) in a fast-track regimen and have been perceived 

as progress by both patients and surgeons. 

In an ongoing cooperation between the gynaecological departments at 

Skellefteå and Lycksele we had started in the late 1990s to use laparoscopic technique for 

hysterectomy. We wanted to understand whether the laparoscopic technique per se could 

be credited for any of the expected “fast-track” improvements in the surgery and 

postoperative recovery.  

We conducted a randomized controlled trial (RCT) to compare “conventional 

technique” (Pfannenstiel incision) for supravaginal hysterectomy with minimally invasive 

(laparoscopic) supravaginal technique. In both types of operation, we used an identical 

pre- and postoperative care programme, developed for postoperative care following 

hysterectomy and based on stringent multimodal principles: only the operative method was 

different (laparotomy versus laparoscopy). 

 

 

Paper II 

 

Pelvic organ prolapse is common in women and high rates of recurrence in the range of 

30–40% have been reported (27, 28). To provide additional support for weakened or 

damaged biological tissue, special surgical meshes have been designed and have been in 

use since the FDA approved the first mesh products in 2002. In 2011, the FDA released 

an update regarding the use of transvaginal surgical mesh, including a warning about 

“serious safety and effectiveness concerns”(12), indicating unsolved basic problems in 

mesh use. 
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To contribute to further clarification of the outcome of prolapse after “standard 

operations” in specific anatomical locations, a GynOp working group (Emil Nüssler, Head 

of GynOp’s prolapse register, and Mats Löfgren, Manager of GynOp) induced the 

production of four articles on the subject: outcome after mesh operation compared with 

traditional colporrhaphy in case of primary or recurrent prolapse in the anterior or posterior 

compartment (29-32), the most frequent types of POP surgery. This paper, concerning 

recurrent cystocele, is part of this thesis. 

The aim of this study was to compare surgeon- and patient-reported outcomes 

after repair of recurrent anterior vaginal wall prolapse using either anterior colporrhaphy or 

non-absorbable mesh in routine health care settings. The basic data used in this study 

include all operations for recurrent cystocele which were registered prospectively and 

consecutively in GynOp from 1 January 2008 to 31 December 2010. We included only (1) 

patients who were solely operated in the anterior compartment (anterior colporrhaphy). 

Patients with concomitant POP or non-POP operations were excluded. Additionally, (2) 

only healthy patients were included in the study (American Society of Anesthesiologists’ 

(ASA) physical status classification system, grades 1 or 2). Moreover, (3) all selected 

patients had a normal, non-descended uterus. 

This strict selection resulted in a cohort of 286 women operated on for 

recurrent anterior vaginal wall prolapse, 157 of whom had a native-tissue anterior 

colporrhaphy and 129 were operated using non-absorbable mesh. Pre- and peroperative 

data were collected from surgeons and patients. We compared patient-reported outcomes 

and complications in routine health care settings using standard anterior colporrhaphy 

versus non-absorbable mesh. 

 

 

Statistical methods 

All statistical analysis was performed using the SPSS statistical software version 18, 21 or 

22 (IBM Corporation, Armonk, NY, US). 

 

Paper I 

Randomized controlled trial 
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The study was designed to detect a clinically significant difference in length of hospital stay 

between the two different surgical procedures with a=0.05 and b=0.20, based on a 

standard deviation (SD) of 1 day. Categorical variables were analysed by Fisher’s exact 

test. Numerical variables were analysed using the Mann-Whitney U-test. As the statistical 

analyses focus on primary and secondary endpoints, no correction for multiple testing has 

been applied. 

 

 

Paper II 

Observational follow-up cohort study 

In Paper II, we used chi squared test for categorical data, and t-test and Mann-Whitney U-

test for continuous data. We implemented multiple logistic regression models to examine 

the association between type of operation and outcome. Risks are presented as 

unadjusted and adjusted odds ratios (ORs) with 95% confidence intervals (CIs). 

 

 

 

 

Ethical considerations 

 

The GynOp is approved by the Ethics Committee of the University of Umeå, 

Umeå, Sweden (Dnr 04–107). Study I was approved by the Ethics Committee of the 

University of Umeå (Dnr 99-104). Study II and the use of data from the register was 

likewise approved by the Ethics Committee at the University of Umeå (Dnr 08–076 M). 

 

Results  

Paper I 

 

There were no significant differences in demographic data or physical characteristics 

between the laparoscopic (laparoscopic supravaginal hysterectomy (LSH)) and open 

surgery (abdominal supravaginal hysterectomy (ASH)) groups. Regarding perioperative 
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differences, the operating time was significantly longer (37 minutes) and the blood loss 

lower (50 ml) in the LSH compared with the ASH group (Table 1).  

 

Table 1. Comparing perioperative characteristics in the abdominal (ASH) and 

laparoscopic supravaginal hysterectomy (LSH) groups.  

 

 ASH group LSH group p-value  

Operating 
time, minutes 

42 (±15) 79 (±32) <0.01 

Blood loss, ml 117 (±104) 67 (±60) <0.05 

 

 

There was no difference in: 

(1) Postoperative pain the morning after the operation, expressed as visual analogue 

scale (VAS) score 

(2) Time to postoperative fluid/food intake postoperatively 

(3) Length of hospital stay 

(4) Number of days with need of painkillers at home 

(5) Number of days before return to normal activities of daily living (ADLs)  

(Table 2). 

 

 

Table 2. Postoperative characteristics in the abdominal (ASH) versus the 

laparoscopic supravaginal hysterectomy (LSH) groups. VAS = visual analogue scale. 

 

 ASH LSH 

VAS scoring of pain, morning after op 1.69 (±1.4) 1.39 (±1.4) 

Number of days with need of painkillers 8.6 (±5.5) 8.4 (±9.7) 

Fluid intake postop, hours 9.8 (±7.5) 10.9 (±8.1) 

Food intake postop, hours 14.7 (±10.9) 13.8 (±8.0) 

Length of hospital stay, days  2.0 (±1.3) 1.7 (±0.7) 
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Differences in complication rates between LSH and ASH have not been estimated in this 

study because of the small number of cases. 

The major finding in this study is that the outcome of our key parameters is 

comparable between patients undergoing ASH and patients undergoing LSH when an 

equivalent postoperative care plan is applied. Effective patient information, multimodal pre- 

and postoperative care including optimized pain relief, and early mobilization are the most 

important factors. The study corroborates that the postoperative course depends largely 

on the postoperative care plan and that the surgical procedure per se is of less importance 

than generally believed. 

 

 

Paper II 

 

The aim of this study was to compare surgeon- and patient-reported outcomes after repair 

of recurrent anterior vaginal wall prolapse using either anterior colporrhaphy or non-

absorbable mesh in routine health care settings. 

The two groups were comparable with respect to age, obesity, parity, and 

smoking habits. Women in the mesh group had more pronounced prolapse. Patients were 

considered cured if they never or hardly ever had a feeling of genital protrusion, 1 year 

after the operation. In terms of this parameter, which was regarded as the main outcome, 

the implant group had significantly better results, with an adjusted OR of 2.90 (1.34–6.31). 

There were more complications in the mesh group:  

(1) Patient-reported complication, adjusted OR 2.26 

(2) Surgeon-reported complications (all types), adjusted OR 3.06  

(3) Surgeon-reported minor infections after discharge and up to 2 months after the 

operation, adjusted OR 3.90  

(4) Surgeon-reported minor bleeding up to 2 months after the operation,  

adjusted OR 3.69.  

However, there were no differences in surgeon-reported serious complications, organ 

lesion, major bleeding or reoperation (few reoperations, p=0.58). From a clinical 

perspective, these results suggest that the implantation of synthetic mesh may be a 

valuable and safe treatment for recurrent cystocele.  
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Discussion 
 

Laparoscopic hysterectomy, first performed by Harry Reich in 1989 (11), is today a 

technically well-established operative option. However, when we started our research in 

2000 there was still no consensus on whether it was an improvement over open surgery or 

simply a “waste of time” (33). In addition, practically all scientific reports of successful 

laparoscopic hysterectomies had come from resource-strong clinics at university level.  

Effectiveness (how an intervention works in a real-world situation) is often lower than 

efficacy (the ability to produce an intended result in well-defined circumstances). 

It was not clear whether small regional hospitals with limited resources could obtain similar 

results as university-level clinics. Our team decided that not only was it prudent but it also 

was necessary to control whether the advantages described in the literature were also 

achievable for us. Consequently, we closely monitored our results using laparoscopy 

alongside with open surgery. Soon we realized that our patient care programme for 

abdominal operations was completely different from the postoperative care after 

laparoscopic operations. For laparoscopy, we used fast-track programmes as described in 

the literature, while we continued to use conventional, time-honoured and proven care 

methods “as usual” for open surgery. In the preface to his book titled The General Theory 

of Employment, Interest and Money, John Maynard Keynes described the process as 

follows: “The difficulty lies, not so much in developing the new ideas, but in escaping from 

the old ones, which ramify, for those brought up as most of us have been, into every 

corner of our minds.” (34). The literature on laparoscopic surgery inspired us to provide 

effective pain treatment using local anaesthesia and a balanced combination of low-dose 

analgesics and anti-emetics, which resulted in a pain-free but alert patient already in 

recovery. In abdominal hysterectomies, we continued to use the “proven” routine of 

epidural analgesia (and consequently also a bladder catheter) to ensure that the patient 

was perfectly pain-free on the day of operation. Consequently, the laparoscopy patients 

were able to take a stroll to the dining room while abdominal patients were confined to 

their bed, not by the surgical trauma, but by our old-fashioned care regimen. For open 

surgery patients, the desirable coordination of the perioperative teams (anaesthesiologists, 

nurses), aggressive postoperative rehabilitation and active early oral nutrition was a 

challenge: it was not self-evident why yearlong successful habits of routines should be 

changed. 
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To break this deadlock, we started a RCT that was designed to detect a 

clinically significant difference in key parameters between the two different surgical 

procedures, embedded in a completely new multimodal care programme. We stopped the 

trial after 47 operations, when our goal had been reached, which was to gather enough 

data to inform our decision on which technique for supravaginal hysterectomies to use in 

the future.  

The major weakness of the study is the small number of included patients, 

which means that reliable differences in complication rates between LSH and ASH cannot 

be estimated. The RCT was designed as clinical guidance for our decision process and 

not intended for publication. In this context the study shows that the new multimodal care 

programme was the decisive factor in the improvement of key parameters in both LSH and 

ASH, and that the surgical procedure per se is of less importance. Multimodal 

interventions can be successfully implemented for open gynaecological surgery. In our 

patients, adaption of multimodal care principles caused a sharp fall in length of hospital 

stay. After evaluation of the results we felt that the lessons learned might be of interest to 

other colleagues, so we submitted the material for publication, adding, however, as a 

precaution that this was “a preliminary study”. 

The fast-track method is also very well suited for incontinence and prolapse 

surgery. Permanent mesh products specifically designed for SUI and POP repair were 

introduced in the 1990s to support damaged native tissue in both prolapse and 

incontinence surgery, with aggressive marketing and uncertain efficacy. It was up to every 

surgeon to investigate and validate available scientific information. This uncertainty was, 

and still is, most pronounced for prolapse operations, where meshes are placed in all three 

compartments and in very different anatomical situations. Despite an abundance of 

scientific publications, treatment of POP with mesh remains controversial, and the decision 

when to use mesh is still an unresolved challenge for gynaecological surgeons and 

patients (18-21).  

A weakness of non-randomized studies such as Paper II is the risk of 

confounding because prolapse operations have many levels of difficulty, ranging from 

simple procedures in day surgery to very advanced operations with unsolved 

reconstructive problems. We tried to compensate for this by strict selection, resulting in a 

group of highly comparable patients, thus avoiding confounding by special anatomical or 

technical/operative factors. The strengths of this study are the high degree of 
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completeness, the large sample size and the fact that the study mirrors results from “real 

life”, showing effectiveness instead of efficacy. 

When comparing conventional versus mesh-augmented prolapse surgery in 

the anterior or posterior compartment most surgeons agree on two outcome results: (1) 

mesh has better durability (35); and (2) mesh should be restricted to patients with 

recurrences (36). Therefore, patients with recurrent cystocele should be considered 

suitable candidates for surgical mesh use. However, there is a price to pay in the form of 

more complications for the patients.  

Expressed in plain, clear language that is understandable to both 

professionals and patients, the results of our study can be summarized as follows:  

 

Benefits of mesh use: for every 100 implants, there are 17 patient-reported recurrences 

that are avoided.  

Drawbacks of mesh use: these 100 implants will, on average, cause additional mesh- 

related problems: 

1)   9.9 patient-reported minor complications  

2)   21.6 surgeon-reported minor complications  

3)   2.7 patients with surgeon-reported bleeding complications after discharge, and  

4)   Six patients with surgeon-reported minor infections. 

There was no difference in serious complications or frequency of organ damage. In 

situations such as this, it is often not possible to determine whether mesh is “better” than 

native tissue operation. Some may focus on improved durability, others on the increased 

risks. The surgeon must make a risk assessment for each individual case. The patient 

must be able to understand the situation and make a personal, informed decision whether 

she wants an augmentation by an implant. Essential for this process is a clear, 

comprehensible picture of both desired and unwanted effects of the planned surgery. In 

this context, our study may be of use.  
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Conclusion 
 

(1) When evaluating a new and presumably improved operative procedure against 

an established standard procedure, it is mandatory and of fundamental 

importance that the two methods are aligned in terms of the perioperative care 

provided to patients. 

 

(2) It cannot be automatically assumed that a new surgical procedure with 

promising efficacy in a certain environment can be reproduced with similar 

results in a different setting. Prior to routine use it is necessary to monitor, 

using scientific tools, whether the advantages described in the literature are 

also achievable under the given local conditions. 

 

(3) Application of mesh has both potential advantages and potential drawbacks. 

For a surgical risk assessment and patients’ ability to make an informed 

judgement, it is necessary that the scientific literature provides a realistic 

picture of both desired and unwanted effects of the planned surgery, expressed 

in clear, concise, and understandable language. 
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Future research 

 

An important legal and social aspect of our national quality control is to ensure that all 

Swedish patients receive equal treatment of high quality. The GynOp has been monitoring 

the quality of Swedish gynaecological surgery for the last two decades. It has monitored 

not only the effect of the surgery, but also the equality of treatment. Besides outcome 

measurement, surgical learning and surgical decision making are central elements in this 

equality surveillance.  

Among incontinence and prolapse operations across the years, GynOp has 

observed astonishing and unsettling disparities regarding surgical decisions. Surgeons 

who have the same training, work in the same health system and have access to the same 

scientific information make extremely different treatment decisions for comparable groups 

of patients. 

This raises several research questions: 

 Which factors affect surgical decision making? 

 What causes the disparity between surgical decisions? 

 Do different surgeons weigh factors differently? 

 Is there a change in disparity over time? 

 To which degree do scientific papers qualify as evidence? 

 Does increased scientific information lead to convergence in surgical decisions? 

 Is there a reasonable balance between learning need and the actual learning 

progress? 

 How do we handle possible risks for patients in the early phases of the surgical 

learning process? 

 

If I successfully defend my licentiate thesis, as I hope to do, I will immediately apply to start 

my Medical Doctorate degree and aim to expand this thesis with these research questions. 
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