Predictive Factors of Voiding Dysfunction in
Females after Surgery for Stress Urinary

Incontinence

Thesis
Submitted in partial fulfillment of MD degree in Urolo gy
by
Khalid Mohammed Ahmed Shannan

(MB.BCh., M.Sc Urology, Cairo Universit)
Supervised by

Mohammed Salaheldeen Abdelazeem, MD

Professor of Urology
Faculty of Medicine

Cairo University

Hani Abdelraouf Morsi, MD

Assistant professor of Urology
Faculty of Medicine

Cairo University
Hisham Kamal Al-Ghamrawi, MD

Assistant professor of Urology
Faculty of Medicine

Cairo University

Faculty of Medicine
Cairo University
October, 2013




List of contents

ACKkNOWIEdZEMENLS ... ............ccoee it e it et et et et et e aee e aee e e ae e vee aeaee e

LISt OF tADIES .. e e i
LIST OF FIQUIES .ttt et e ettt e e e et e e e e e e e e e e e enennan e iii
LiSt Of @DDreVIAtIONS. .....euiei e e e e e %
a1 goTo [FTod1T0] o PP TRRTRP 1

Review of litrature

- Functional anatomy of the female stress continenog@l syst.......... 6
- Neuroanatomy and neurophysiology...........ccccveeeeiieiiiniiien e 25
- Pathophysiology of Stress iINCONtINENCE. ... cccveeriiieriiiiii e 31
- Evaluation of urinary inCONtiNENCe ...........cccemmiiiiiiiiie e 48
- Treatment of stress urinary iNCONtINENCE.......ccaevveieiieeeiereerennens 72
*  Mid-urethral slhgs............coooviiiiiiiii 92
« Complications of surgical treatment®I.................. 113
Materials and MEethOUS............uuuiiiiii i e e 125
RESUITS ... et e 139
DISCUSSION. .. .ttt ettt ettt e e e e e et e et e et e e ee e e e e e e e s 151
YU 10 1= U/ PP 164
(@0 T 11153 o] o PSS 167

SUMMANY (IN AFADIC) ©...vvviieieeieeeeee e et ettt ettt sae st eassaee e e .



sl pa Il Al

Wt sl @l liaey 2l ol @itygl Zgs »
@slly gt
et @b olian sy ilasaly alagg Tl Jadl ol

« ggallall

gelaell Al Gomm



sasll caal Al gy

apslaadl gdell el oty ligala el (12Y olylagar

gl Al e



Acknowledgment

First and foremost, I feel always indebted to Allah, the real
supportet, most beneficent and merciful.

I would [ike to express my sincere gratitude to Prof. Dr.
Mohamed Salaheldeen abdelazeem, Professor of Urology, Faculty of
Medicine, Cairo University, for his sincere, scientific, proficient,
meticulous, and unfailing support through this work, His continuous
supervision and valuable guidance made thit work more successful

and enjoyable. I have been greatly honored by his supervision.

I wish to express my thankRfulness to Prof. Dr. Hani Abdelra'ouf
Morsi, Assistant Professor of Urology, Faculty of Medicine, Cairo
University. His guidance, continuous and moral support, and follow
up of the progress of this work were certainly the most real steps in

accomplishing this work, I owe him more than I can express.

Profound gratitude is expressed to Prof. Dr. Hisham Kamal Al
Ghamrawi, Assistant Professor of Urology, Faculty of Medicine,
Cairo University, for his precious time, active participation, great help

and honest assistance to complete this work,

I would like to thank all my colleagues and all members of the Urology
department, Faculty of Medicine, Cairo University for their
encouragement and help.

Finally, all appreciation to my family, all thanks and all love to my wife
and my children.

Khalid Mohammed Shannan

October, 2013




List of Tables

No. Table Page
1 Sample voiding diary of an incontinent person 50
2 Age and parity in the studied patients 139
3 Relation of the patients to menopause 140
4 Previous hysterectomy or vaginal surgery. 141
5 Types of SUI (pure or mixed urge & stress) 142
6 The preoperative grade of SUI 143
7 The preoperative cystocele grade 144
8 Preoperative . in the studied patients 145
9 The preoperative ALPP 146
10 Preoperative R: Qnaxin the studied patients 146
11 Post operative voiding dysfunction 147
12 Predictors of voiding dysfunction(Q&P geQmax) 148

Key words: voiding dysfunction, urinary incontinence, stress
incontinence, uroflowmetry, predictive factors



List of Figures

Fig.1: Normal ureterovesical junction and trigonNe............cceuviiieeiivemiiiie e e, 7
Fig.2: Anatomy of the urethra shown in longitudisattion ..............cccveiieen. 9
Fig.3: The pelvic organs and their relation topleévic loor .............cccccceiiiiiinnne 10
Fig.4: Diagram Of PEIVIC OFrgans ..........ouiarocciii e e s 12
Fig.5: bones and ligaments of the pelvis...........cooooiiiiiiiiiiiiiii e, 12
Fig.6: Muscles Of the true PEeB..........iiiiiiiiei e e e 14
Fig.7: Pelvis with organs and conNNective tiISSUES .cc.......evvveiiviiiiiieeevie e veieens 16
Fig.8: The urethropelvic igaments ..........ccceuiiiiiiiiiiiie e e 17
Fig.9: The pubocervical fasCia ...........ooicveiiiiii e 18
Fig.10: The cardinal and uterosacral l[gaments. ........ccccccveivrieieriiiieieeieeenns 19
Fig.11: Muscles of the PeriNeUM ...........uccec i 21
Fig.12:The “hammock”™ RYPORESIS ..........ccoccuuueuiiiiiiieiie e 32
Fig.13: Diagrammatic representation of the hamnigglothesis .............c.ccoceeenenn. 35
Fig.14: Type | sphincCteric iNCONINENCE .......covvveiiiiiiii e eeeans 39
Fig.15: Type A sphincteric INCONTINENCE ... eeeieeiiiii e 40
Fig.16: Type 1IB sphincteric iINCONLINENCE .....ceeeiiiiiiiiie e e 40
Fig.17: Type Il sphincteric iNCONLINENCE ...... o veerremrinii i e e ee e eee e eee e e 41
Fig.18: Comparison of pelvic organ prolapse classiion systems ..........ccccceeveeee. 43
Fig.19: Landmarks for quantitative pelvic examinati..............ccccvvvveeeeeieninienninne 45
[T T2 O I @ T (] o I (] SO PUPP 52
Fig.21: Posterior urethrovesical angle & anglenafination ............ccccooeeeevivininenne. 54
Fig.22: Normal flOWmMEtry CUIVE ......cooiviiiiieee i e eeeanns 57
Fig.23: Recording Of detruSOr PreSSUIE .....cccccceueiiriiieieeiee et ieeeee e e 59
Fig.24: NOrmal CYStOgIam ... ..uueiieiieiietmc e ettt et e e e rmne e e 59
Fig.25: Pressure oW STUAY..........oooi oot 64
Fig.26: MRI, sagittal view in a patient with pelpcolapse ..........cccccceeeievieiiiiiinnnn. 66
Fig.27: Marshall-Marchetti-Krantz procedure............ccccvevieiiiiiiiiii e e 79
Fig.28: BUrch COIPOSUSPENSION .......uiiiiicceemme e eeeee et e ee e e et e e e e aee e e e eeee e 80
Fig.29: Paravaginal fascial repair ... 81
Fig.30: Paravaginal defect repair and Burch urgirg ............ccccccceiiiiiininiiinns 81
Fig.31: Technique for transurethral iNj@Oti............cccooiviiiiiiiiiii e 82
Fig.32: Endoscopic appearance of bladder neck é&after injection .............. a3
Fig.33: Artificial urinary sphincter in femalesS. ... e, 84
Fig.34: Bladder neck placement of CUff ........ccccoiiiiiiiiiiii e 85
Fig.35: UPP & lateral urethrocystography in a coatit female .............cccc........ 93.
Fig.36:Lateral x-ray in the resting closed state..........ccccoevviiviiiii e 94
Fig.37:Lateral x-ray showing urethral closure during &ffor..............oovvviiiinens 94
Fig.38: The position Of the TVD ......ccoooiiiiiiie e e 98
Fig.39: The dissected right pelvic sidewall, obtoranerve, artery and vein ............ 99
Fig.40: Dissection of the obturator foramen showing-O position tape .......... 100
Fig.41: Measurement of distance between TVT -O @ pbturator nerve ............ 100
FIQ.A2:The ReIZIUS ' SPACE ..vvvvieaeeiiiiiiiieeeeae et e s et e e s a e et s e e e e eaean e 101
Fig.43: Gynecare TVT-O special EVICE ... eereeeieeiiiiiieeeieeiiiiseeeaeseen s 101
Fig.44: Vaginal & skin inCiSioNS iN TVT-O....c.ccuiiiiiiiiiiiieieii e 102
Fig.45: Introduction of dissection scissors towattgsischio-pubic ramus ........... 103
Fig.46: Specifically designed instruments for TN a.......ccccvveiiiiiiiinieeiee e 104
Fig.47: The introducer perforates the obturator br@me ..............cccccceeeeeviiiienn. 105
Fig.48: Introduction and removal of the helical fESS.........ccoovviiiiiriiiiiiiiiiiiiene, 105



Fig.49: The proposed continence mechanism of tHedBYice .............cc.cceeeennnes 106
Fig.50: Polypropylene mesh with poygalactyne -@#d fixed to the extremities .. 107

Fig.51:The flow meter and itSiair ... ..129

Fig.52: The urodynamic system (Andromeda Elllp)se..4 ................................... 3Q

Fig.53 The double lumen 6Fr urethral catheter and rectabbaltransducer....... 130

Fig.54: Transobturator tape, one pair of helical passed aintroducer.............. 133

Fig.55: Introduction of théntroducer................coooiiiiiii e 135

Fig.56 Introduction of the helical passer..............coooiiiiiiiii i 135
LIST OF ABBREVIATIONS

ALPP: Abdominal leak point pressure
ATLA: Arcus tendineus of the levator ani.



ATFP: Arcus tendineus fascia pelvis.
AUA: American urological association
AUS: Artificial urinary sphincter.
AVWS: Anterior vaginal wall sling
BOO: Bladder outlet obstruction
BOOI: Bladder outlet obstruction index
CBC: Complete blood picture.

CIC: Clean intermittent catheterization
CMG: Cystometrogram.

CNS: Central nervous system

CS: Cesarian section

DLPP: Detrusor leak point pressure
DO: Detrusor overactivity

DSD: Detrusor sphincter dyssynergia
EMG: Electromyography

EUS: External urethral sphincter.

Fr: French

FDA: Food and drug administration.
ICS: International Continence Society
ISD: Intrinsic sphincter deficiency

IVS: Intravaginal slingplasty

LMA: Longitudinal muscle of the anus
LP: Levator plate

LUTS: Lower urinary tract symptoms.
MMK: Marshal-Marchetti-Krantz-cystourethropexy.
MRI: Magnetic resonance imaging.
MUCP: Maximum urethral closure pressure
MUI: Mixed urinary incontinence

OAB: Over active bladder

Pabd: Abdominal pressure.

PCM: Pubococcygeus muscle

Pdet: Detrusor pressure.

PgeQmax Detrusor pressure at maximum flow rate
PFS: Pressure flow study.

PMC: Pontine micturition center
POP-Q: Pelvic organ prolapse quantification.
PTFE: Polytetrafluoroethylene

PUL: Pubourethral ligaments

PUV: Posterior urethro vesical

Pves: Intravesical pressure.

PVRU: Post void residual urine

PVS: Pubovaginal sling

Qmax: Maximum flow rate

RU: Residual urine

SD: Standard deviation

SUI: Stress urinary incontinence

TFS: Tissue fixation system

TOT: Trans-obturator tape

T.0.T: Trans-obturator tape outsitre-
TVL: Total vaginal length

TVNS: Transvaginal needle suspension
TVT: Tension free vaginal tape.



TVT-O: Tension-free vaginal tape-outside (inside-out transralxr tape)
UCP: Urethral closure pressure.

Ul: Urinary incontinence

UPP: Urethral pressure profile
USL: Uterosacral ligament

UTI: Urinary tract infection.

UUI: Urge urinary incontinence

UR: Urge incontinence

VLPP: Valsalva leak point pressure
VUDS: Videourodynamics

VUR: Vesicoureteric reflux

Vi



Introduction

INTRODUCTION

Urinary disorders in women are common. Among the misttessing
of these are the various forms of incontinefte.

Urinary incontinence is a significant health probleraridwide with
considerable social and economic impact on indivglaad society.
Furthermore urinary incontinendess wide spread human and social
implications, causing discomfort, shame and loss léf-senfidence, and
may negatively affect the quality of lifdt can result in a loss of self-
steam and decreased ability to maintain an indepgnide style. In
elderly women, urinary incontinence may lead to pdssigection on the
part of a relative and may be an important factor & decision on
whether to institutionalize an elderly persé.

Stress urinary incontinence(SUI) is the involuntarg lo§ urine during
maneuvers that increase intra-abdominal pressure (for pdxam
coughing), and reflects urethral hypermobility or intiensphincter
weakness. It is considered one of the most common types of urinary
incontinence accounting for about 50% of all cdses.

There are two main types of sphincter abnormality: hnaét
hypermobility & intrinsic sphincter deficiency (ISD)However, both
conditions may co-exist, especially when subjedidgs of urine is high.
Urethral hypermobility occurs when there is a defe¢hepelvic support
of the bladder neck, while intrinsic sphincter diefncy is defined as loss
of bladder outlet closure potentfal.

As more women seek for treatment of SUI, the demfomdsafe,
effective, minimally invasive and durable form ofridyey has increased.
Understanding the physiopathological concepts ofafen{SUI) has
consistently improved over the past decades anddpelication has lead
to the development of numerous surgical techniquasdiat curing this
disordert
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Surgical procedures for treatment of stress urinary inoamte in
females are designed to compensate for a defectimaryrcontinence
mechanism. Many types of operations have been dmeldased on
different theories of urinary continence. This surgitaatment was
drastically changed in 1995 by the description oéw oncept, the mid-
urethral support without tension, tyimsten and Petros™ Among the
numerous surgical techniques aimed at curing femald),($iro-pubic
tension-free vaginal tape (TVT) has probably been thestm

revolutionary*®

The wide use of retro-pubic TVT has been assocmittdvarious peri-
and post-operative complications, including bladdeerfqration,
temporary or persistent retention, pain, urinary infegtiand de novo
instability’® Other rare but severe-and possibly under-estimated-
complications have been reported with this approach.

Indeed, the blind passage of the needle the retro-pubic space can
result in injuries to organs other than the bladdepanicular the urethra,
vessels, nerves and bdwe

A new surgical approach has been introduced maintgitiie position
under the mid-urethra of the tension-free vaginal tapereducing or
even eliminating complications related to the petietnaof the retro -
pubic space by placing the tape between the tworatar foramena®
Anatomic studies ruled out the risk of lesion to thucator pedicle in
theory. The alternate approaches with a traigurator passage of the
tape have continence rates roughly similar to those after the ‘classic’
retro-pubic TVT®

The original design of this new technique descrimg®elorme in 2001,
called trans-obturator tape (T.O.T.), was to place #pe tbetween the

two obturator foramena, from outside to instd@he reported results are
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very close to those reported in most of the obsenvaltiseries of tension-
free vaginal tap& No vascular, nerve or bowel injuries have been
reported, justifying the interest in the trans-obturatoted® At the end
of 2003, a novel surgical technique was desctiby de Leval, with the
passage of the tape through the obturator foramena fiidei to outside,
which was called tension-free vaginal tape-outsidéT¢D).™

Clinicians, who have been convinced that the trdotsrator approach is
safer than the retro-pubic approach, now have thelpligsio choose
between outside in TOT and inside out TVT-O. Thashnhique avoids
damage to the urethra and bladder and, for this reasakes cystoscopy
not necessary’.

All operations obstruct the urethra to some degree. jarnsansideration
In incontinence surgery therefore is the risk of postipe voiding
dysfunction and the development of urinary retentidhe true incidence
of obstruction after incontinence surgery is not knoWhder studies
estimated it to occur in between 2.5% and 24% oépts.

The study of voiding dysfunction and urinary retentadter continence

surgery is limited by the lack of standardized defonis.

The question is whether these postoperative voidiggfudctions are
predictable preoperatively The International Consultation on
Incontinence suggests that urodynamics be used theemformation is
expected to alter clinical management and subselguengrove clinical
outcome®. Identifying patients at risk for postoperative voiding
dysfunction would allow for improved counseling anosgibly altered

treatment.



Introduction

The aim of this thesis:is to identify and evaluale risk factors

related to postoperative voiding dysfunctions aftéd.T. procedure for
treatment of SUI and to determine if those symptones @edictable

preoperatively
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