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ABSTRACT
Background: Trans-obturator sub urethral sling is considered treatment of choice for primary and
uncomplicated female stress urinary incontinence, asithas the same efficacy of retro-pubic
tension free vaginal tape (TVT) with fewer complications. There are two variations of transobturator sub-urethral sling procedures, out –in (TOT) and in-out (TVT-O) techniques. No
comparison was done between the two approaches regarding safety, efficacy and patient
satisfaction. Study Objectives: to evaluate the efficiency and safety of TVT-Oversus TOT
techniques followed by 3 years duration of follow up. Study design: prospective comparative
study, carried out in urogynecology unit of the Gynecology and Obstetrics Department, Farwania
Hospital, Kuwait for a period of 6 months with follow up period of 36 months post-operative.
Study included 43 patients, divided into 2 groups. All patients underwent trans-obturator midurethral sling operation either TVT-O or TOT according to their group. Patient satisfaction,
incidence of persistent symptoms, recurrence symptoms, incidence of recurrence of urinary
symptoms, complications and incidence of groin pain were measured. Results: Patient
satisfaction and efficacy: was measured in both groups which revealed (95.2%) in TOT group and
(94.4%) in TVT-O group in TOT group: there was mesh erosion (4.0%), vaginal perforation
(12.0%) bladder injury (8.0%) De novo urgency incontinence: (16.0%)while in TVT-O group there
was mesh erosion (0%), vaginal perforation (0%) bladder injury (0) and De novo urgency
incontinence (11.2%) while the Groin pain (mild pain and persist beyond two weeks) Was 16.7 %
in TVT-O compared to(0%) percent in TOT group. Conclusion: trans-obturator in-out approaches
(TVT-O) is more superior than out-in (TOT), regarding safety and morbidity

Introduction
Stress urinary incontinence (SUI) affects 4-35% of women1;
2
.SUI occurs when an increase in intra -abdominal pressure
exceeds urethral closure pressure, resulting in the involuntary
leakage of urine. This may occur with exertion, sneezing, or
coughing3.

of avoiding some of the complications of retro- pubic insertion
(e.g., bladder perforation, vascular injury, bowel injury5,Transobturator slings are placed by passing trocars with mesh through
obturator canal and avoiding the retro-pubic space completely.
The sling lies under the mid-portion of the urethra at a less acute
angle than the retro-pubic technique6.

Management options for SUI include conservative and surgical
treatments. Mid-urethral slings are a relatively new treatment
option but have become the procedure of choice for many
women. The first mid-urethral sling, introduced in 1996, was
placed by passing trocars with mesh through the retro-pubic
space4,Retro-pubic mid-urethral slings are still commonly used,
but trans-obturator slings were introduced in 2001 with the goal

There are two variations of trans-obturator mid-urethral sling
procedures, which vary by direction of trocar insertion:
●Inside-out – The trocars are passed from a mid-urethral
vaginal incision to exit through bilateral groin incisions (TVT
Trans-obturator, often abbreviated as TVT-O).
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●Outside-in – The trocars are passed from bilateral groin
7. Mild cases of urinary incontinence
incisions to exit through a mid-urethral vaginal incision
(often abbreviated as TOT).
Interventions: All patients underwent trans-obturator midurethral sling operation either TVT-O or TOT according to their
The two types of trans-obturator procedures appear to be equally group.
effective and have similar complication rates7.
One disadvantage of the outside-in approach is that it results in a First, all patients were evaluated by thorough history taking,
larger vaginal incision and has a higher rate of vaginal physical examination, stress test and office test, post-void
perforation7; 8.
residual volume, as all cases were uncomplicated stress urinary
incontinence the urodynamic test wasn’t done, clinical
Urodynamic evaluation is not necessary for women with examination, the nature of procedure and the principle behind it,
uncomplicated stress urinary incontinence (SUI)8.
counseling and basic patient information were done, and the
Preoperative urodynamic evaluation is required in women with patient quality of life was estimatedpatient global impression of
complicated SUI. These include women with a clinical diagnosis severity questionnaire.
of SUI, who have one of the following characteristics:
All patients underwent trans-obturator mid-urethral sling
●Prior continence surgery
operation either TVT-O or TOT according to their group.
●Prior pelvic radiation
Patients were treated surgically by TOT (25 patients) and TVT-O
●Neurogenic lower urinary tract dysfunction (e.g., due to (18 patients)-sling procedure (trans-obturator mid-urethral sling),
spinal cord injury, multiple sclerosis)
had the same pre-operative evaluation, and post-operative
●Suspicion of a non-stress etiology of urinary incontinence,
cystoscope for documentation of intact bladder and urethra were
done and recorded.
There are a few studies comparing the two variation of the transobturator approaches, the inside-out (TVT-O) and the out - All surgical procedures were done by the same surgeon, the
inside (TOT) as a minimal invasive management of the primary trans-obturator tape system was (TVT-O set and mesh was
and uncomplicated female stress urinary incontinence.
Gynecare (Ethicon, Johnson &Johnson) and TOT set, and mesh
was, Obtryx II (Boston scientific Halo needle).
Materials and Methods
Study Objectives: this study is to evaluate efficiency and safety Procedure
of TVT-O versus TOT as minimal invasive surgery in the
A. Instrumentation:
primary and uncomplicates stress incontinence by 3 years
 Trans-obturator tape system:
duration of follow up.
A polypropylene mesh tape (typically 40 cm long and 1 cm
wide) covered by a plastic sheath and fixed to the helical
Study design: this is prospective comparative study. Settings: it
trocar (TVT-O), and TOT tape system, the tape mesh i.e.
was carried out in urogynecology unit of the Gynecology and
separated from the delivery needle.
Obstetrics Department, Farwania Hospital, Kuwait for a period
 Bladder (Foley) catheter (size 16 French)
of 6 months starting from January 2014 to June 2014 with follow
 Cystoscope with 70 degrees, for evaluation of urinary
up period of 36 months post-operative. Patients: this study
bladder and urethra.
included 43 patients, divided into 2 groups according to the MUS
used. Group (1) included 18 patients whom undergo TVT-O and
B. Patient preparation
Group (2) included 25 patients whom undergo TOT. The
 Patient set-up: patient in dorsal lithotomy
methodology included in this manuscript is approved by
 Marking groin incisions: Mark the two-planned groin
Farwaniya hospital institutional review board/ ethical committee.
exit points at the level of the clitoris, 2 cm lateral to the
It is also approved by IRB.
Genito-femoral folds. Hydro dissection at the vaginal
incision site and the path of the trocars, local anesthetic
Inclusion criteria
with epinephrine Fluid were injected into the vaginal wall
1. Pure stress urinary incontinence
and para-urethral.
2. Positive stress test
 Sling placement
3. Positive office test
4. PVR less than 50ml
A. Inside-out (Fig. 1)9.
5. Completed family
 vaginal incision, 1 cm proximal to the urethral meatus
6. Patient global impression of severity (Moderate and
and 1 to 1.5 cm in length to accommodate the width of
severe types)
the sling in the appropriate location. Place Allis clamps
Exclusion criteria
1. Mixed urinary incontinence
2. Pelvic organ prolapse
3. Voiding dysfunction
4. Previous incontinence surgery
5. Non-stress causes of urinary incontinence like fistula
6. Negative stress test
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on the lateral edges of the incision to provide exposure
by retracting the vaginal mucosa laterally.
 Dissecting the tract for the trocar and mesh: the
Metzenbaum scissors was used to perform a minimal
dissection lateral to the mid-urethra, between the vaginal
mucosa and the pubo-cervical fascia. The scissors were
aimed towards the obturator foramen behind the inferior
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pubic ramus. A winged was used then be introduced into
vaginal incision. The vaginal sulci were inspected to
the tract to guide the trocars into the obturator region.
ensure that they have not been compromised.
 Inserting the trocars: The trocars were inserted
through the obturator foramen, posterior and medial to
the obturator vessels. The trocars traverse the periurethral endopelvic fascia, obturator internus muscle,
obturator membrane, obturator externus muscle, and
exit out through the skin, just posterior to the adductor
longus tendon4; 5,Exit through the marked groin
incisions, 2 cm lateral to the Genito-femoral folds at
the level of the clitoris. The vaginal sulci are inspected
to ensure that they have not been compromised and
closure of the incisions4.
 Adjusting sling tension: The sling is tension-free and
does not compress the urethra while the patient is at
rest, Kelly clamp was inserted between the sling and
the urethra while adjusting the sling tension. The mesh
does not require suturing, it is held in by friction and
then fibrosis.
B. Outside-in (Fig. 2) 10
The unique steps of the outside-in5
 Mid-urethral vaginal incision
Make a vaginal incision, 1 cm proximal to the urethral
meatus and 1 to 1.5 cm in length to accommodate the
width of the sling and the surgeon’s finger in the
appropriate location. Place Allis clamps on the lateral
edges of the incision to provide exposure by retracting the
vaginal mucosa laterally.
 Dissecting the tract for the trocar and mesh:
The Metzenbaum scissors was used to perform a
dissection lateral to the mid-urethra, between the vaginal
mucosa and the pubo-cervical fascia. The scissors are
aimed towards the obturator foramen behind the inferior
pubic ramus. The operator’s finger was placed into the
tract created by the Metzenbaum scissors to the obturator
foramen.
 Groin incisions and insertion of the trocars:
Bilaterally, 2 cm lateral to the Genito-femoral folds at the
level of the clitoris. the trocars were passed through the
groin incisions and rotate the trocars through the obturator
membrane. The trocars traverse the skin, obturator
externus muscle, obturator membrane, obturator internus
muscle, peri-urethral endopelvic fascia, and out through
the vaginal incision. The trocar was passed just posterior
to the adductor longus tendon. A finger is placed via the
vaginal incision through the tract to guide the trocars to
avoid injury of the vaginal sulci. The trocars exit at the

Fig. (1): Gynecare TVT obturator system9.
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Follow- up
Evaluation was done after 1, 3, 6, 12, 18, 24, 36 months.
Measurements: Patient satisfaction, incidence of persistent
symptoms, recurrence symptoms, incidence of recurrence of
urinary symptoms, complications (mesh erosion, vaginal
perforation, bladder injury, De novo urgency incontinence,
vascular and urethral injury) and incidence of groin pain were
measured and compared between 2 groups.
Statistical analysis
Statistical analysis was done using Statistical Package of Social
Science SPSS software 22 (SPSS Inc, USA, IL). The normality
of data was first tested with Shapiro test.Qualitative data were
described using number and percent. Association between
categorical variables was tested using Chi-square test or Fischer
exact test as expected cell count less than 5 while Paired groups
were compared with Mc-Nemar test.Continuous variables were
presented as mean ± SD for parametric data and medianfor nonparametric data. The two groups were compared with Student t
test for parametric data and Mann-Whitney test for nonparametric data.For all above mentioned statistical tests, results
was considered significant when p < 0.05.
Results
 Patient characteristics : age, parity, obesity, diabetes mellitus,
and preoperative Questionnaire score are matched in studied
groups as shown in (table 1).
 Patient satisfaction and efficacy: was measured in both
groups which revealed (95.2%) in TOT group and (94.4%) in
TVT-O group. Also, total efficacy was (78.3%) in TOT group
and (94.4%) in TVT-O group as shown in (table 2) and (figure
1).
 Recurrence symptoms: was (12%) in TOT group compared to
(5.6%) in TVT-O group as shown in (table 2 &5).
 No vascular or urethral injury were recorded in both groups,
as shown in (table 3) and (figure 2).
 The complications among studied groups: TOT group was
mesh erosion (4.0%), vaginal perforation (12.0%) bladder
injury (8.0%) De novo urgency incontinence: (16.0%)while
inTVT-O group was mesh erosion (0%), vaginal perforation
(0%) bladder injury (0%), De novo urgency incontinence
(11.2%), groin pain which persist beyond two weeks was
(16.7%) as shown in (table 4).
 Groin pain (mild pain and persist beyond two weeks)Was
16.7 % in TVT-O compared to(0%) percent in TOT group.

Fig. (2): Tension free vaginal tape10.
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Fig. (3): Preoperative Questionnaire score among studied groups

Fig. (4): Complications among studied groups
Table (1): Patients characteristics among the studied group
Personal data
Miduretheral sling
TVT-O (n=18)
TOT (n=25)
Age / years
Mean ± SD


Min-Max


< 50 y


50-60 y


>60 y


Parity
Median (Min-Max)


P≤3


P >3


Diabetes mellitus
Yes


No



Yes


No


Preoperative Questionnaire score
Moderate


Sever


Table (2): Patients satisfaction
Patients satisfaction
After 1 month
continent
persistent
After 3 months
continent
Recurrent
International Journal of Basic and Applied Sciences

Miduretheral sling
TVT-O (n=18)
TOT (n=25)

P- value









P- value
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After 6 months
continent
After 12 months
continent
After 18 months
continent
After 24 months
continent
Recurrent
After 36 months
continent
Recurrent
≠P
Table (3): Complications among the studied groups
Complications
Vascular inj.
Bladder inj.
Urethral inj.
DEnovourgency incontinence.
Mesh erosion.
Vaginal infection.
Vaginal perforation.
Total
Table (4): Groin pain among studied groups
Groin pain
Day1 -2 weeks.
No pain
Mild pain
Moderate
More than 2 weeks.
No pain
Mild pain
≠p



























Miduretheral sling
TVT-O (n=18)
TOT (n=25)

















Miduretheral sling
TVT-O (n=18)
TOT (n=25)



























P- value









P- value







Table (5): Persistent and recurrent symptoms among studied groups
Miduretheral sling
P- value
TVT-O (n=18)
TOT (n=25)
Persistent symptoms
Yes






Recurrent symptoms
Yes






Discussion
the trans-obturator sub urethral sling surgery inside-out (12.0%) bladder injury (8.0%), compared to zero percent in TVT
approaches (TVT-O) was more effective than the out-inside group , and the recurrent symptoms after TOT was 12%
approach (TOT) (94.4%) and (78.3%) respectively
both compared to 5.6 % in TVT-O group, and no vascular injuries was
approaches (TVT- and TOT) were equally regarding patient found in both variation The only aspect in which TOT is
satisfaction (94.4%) and (95.2%) respectively.Patients morbidity superior than TVT-O was groin pain , it was (16.7%) (mild groin
in TOT group were mesh erosion (4.0%), vaginal perforation
pain which persist beyond 2weeks) Denovo urgency
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incontinence was nearly equally statistically in both approaches 6. Whiteside, J.L. and M.D. Walters, 2004. Anatomy of the
obturator region: Relations to a trans-obturator sling. Int
(16%) in TOT compared to 11 % in TVT-O group.
Urogynecol J Pelvic Floor Dysfunct, 15(4): 223-226.
Compared to the study of11; 12 which showed bladder injury has
Available from
been reported in (0-1%) and mesh erosion was (1.3%) in study
https://www.ncbi.nlm.nih.gov/pubmed/15517664.
of12vaginal perforation was (2%), (12%)13, the study of14, and
also was agree with A systematic review of 32 studies (5 trials 7. Abdel-Fattah, M., I. Ramsay, S. Pringle, C. Hardwick, H. Ali,
D. Young and A. Mostafa, 2010. Randomised
and 27 observational studies) that evaluated the incidence of de
prospective single-blinded study comparing 'inside-out'
novo OAB reported de novo OAB rates of (8.7%) for the insideversus 'outside-in' transobturator tapes in the
to-outside approach and (11.2%) for outside-to-inside14.
management of urodynamic stress incontinence: 1-year
The incidence of vascular injury and urethral injury was (0%) in
outcomes from the e-tot study. BJOG : an international
both groups and this was agreed with the study of15; 16they
journal of obstetrics and gynaecology, 117(7): 870-878.
documented that Vascular injury is uncommon during transAvailable from
obturator sling placement (0-3%).
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&
In TVT-O group there was Groin pain, (16%) and (0%) in TOT
DbFrom=pubmed&Cmd=Link&LinkName=pubmed_pu
and this was agree with study of17 who documented that the
bmed&LinkReadableName=Related%20Articles&IdsFr
Groin pain was (12-16%) with the TVT-O and also with the
omResult=20394610&ordinalpos=3&itool=EntrezSyste
study of18; 19who documented that the groin pain was more
m2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_R
likely following inside-out placement of the sling.
VDocSum.
8. Liapis, A., P. Bakas and G. Creatsas, 2008. Monarc vs tvt-o
Conclusion
for the treatment of primary stress incontinence: A
Trans-obturator sub-urethral sling surgery inside-out approaches
randomized study. Int Urogynecol J Pelvic Floor
as a minimally invasive surgery proven that it was effective, safe
Dysfunct, 19(2): 185-190. Available from
with less and well tolerated morbidity.
https://www.ncbi.nlm.nih.gov/pubmed/17668144. DOI
10.1007/s00192-007-0432-7.
References
9. 2018. Gynecare tvt obturator system: Tension free support
1. Haylen, B.T., D. de Ridder, R.M. Freeman, S.E. Swift, B.
incontinence.
Berghmans, J. Lee, A. Monga, E. Petri, D.E. Rizk, P.K.
10. 2018. Obtryx ii transobturator mid-urethral sling system.
Sand, G.N. Schaer, A. International Urogynecological
11. Wijffels, S.A., H.W. Elzevier and A.A. Lycklama a Nijeholt,
and S. International Continence, 2010. An international
2009. Transurethral mesh resection after urethral
urogynecological association (iuga)/international
erosion of tension-free vaginal tape: Report of three
continence society (ics) joint report on the terminology
cases and review of literature. Int Urogynecol J Pelvic
for female pelvic floor dysfunction. Neurourology and
Floor Dysfunct, 20(2): 261-263. Available from
urodynamics, 29(1): 4-20. Available from
https://www.ncbi.nlm.nih.gov/pubmed/18716705. DOI
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&
10.1007/s00192-008-0705-9.
Cmd=ShowDetailView&TermToSearch=19941278&or
12. Ford, A.A., L. Rogerson, J.D. Cody, P. Aluko and J.A. Ogah,
dinalpos=3&itool=EntrezSystem2.PEntrez.Pubmed.Pub
2017. Mid-urethral sling operations for stress urinary
med_ResultsPanel.Pubmed_RVDocSum.
incontinence in women. Cochrane Database Syst Rev, 7:
2. Luber, K.M., 2004. The definition, prevalence, and risk
CD006375. Available from
factors for stress urinary incontinence. Rev Urol, 6
https://www.ncbi.nlm.nih.gov/pubmed/28756647. DOI
Suppl 3(Suppl 3): S3-9. Available from
10.1002/14651858.CD006375.pub4.
https://www.ncbi.nlm.nih.gov/pubmed/16985863.
13. Richter, H.E., M.E. Albo, H.M. Zyczynski, K. Kenton, P.A.
3. Abrams, P., L. Cardozo, M. Fall, D. Griffiths, P. Rosier, U.
Norton, L.T. Sirls, S.R. Kraus, T.C. Chai, G.E. Lemack,
Ulmsten, P. Van Kerrebroeck, A. Victor, A. Wein and
K.J. Dandreo, R.E. Varner, S. Menefee, C. Ghetti, L.
S. Standardisation Sub-Committee of the International
Brubaker, I. Nygaard, S. Khandwala, T.A. Rozanski, H.
Continence, 2003. The standardisation of terminology in
Johnson, J. Schaffer, A.M. Stoddard, R.L. Holley, C.W.
lower urinary tract function: Report from the
Nager, P. Moalli, E. Mueller, A.M. Arisco, M. Corton,
standardisation sub-committee of the international
S. Tennstedt, T.D. Chang, E.A. Gormley, H.J. Litman
continence society. Urology, 61(1): 37-49. Available
and N. Urinary Incontinence Treatment, 2010.
from https://www.ncbi.nlm.nih.gov/pubmed/12559262.
Retropubic versus transobturator midurethral slings for
4. Ulmsten, U., L. Henriksson, P. Johnson and G. Varhos, 1996.
stress incontinence. N Engl J Med, 362(22): 2066-2076.
An ambulatory surgical procedure under local
Available from
anesthesia for treatment of female urinary incontinence.
https://www.ncbi.nlm.nih.gov/pubmed/20479459. DOI
Int Urogynecol J Pelvic Floor Dysfunct, 7(2): 81-85;
10.1056/NEJMoa0912658.
discussion 85-86. Available from
14. Pergialiotis, V., Z. Mudiaga, D.N. Perrea and S.K.
https://www.ncbi.nlm.nih.gov/pubmed/8798092.
Doumouchtsis, 2017. De novo overactive bladder
5. Delorme, E., 2001. [transobturator urethral suspension: Minifollowing midurethral sling procedures: A systematic
invasive procedure in the treatment of stress urinary
review of the literature and meta-analysis. Int
incontinence in women]. Prog Urol, 11(6): 1306-1313.
Urogynecol J, 28(11): 1631-1638. Available from
Available from
https://www.ncbi.nlm.nih.gov/pubmed/28780649. DOI
https://www.ncbi.nlm.nih.gov/pubmed/11859672.
10.1007/s00192-017-3417-1.
International Journal of Basic and Applied Sciences

48

15.

16.

17.

18.

Altoraky et. al., /IJBAS/8(3) 2019 43-49
urinary incontinence in women. Cochrane Database Syst
Atassi, Z., A. Reich, A. Rudge, R. Kreienberg and F.
Rev(4): CD006375. Available from
Flock, 2008. Haemorrhage and nerve damage as
https://www.ncbi.nlm.nih.gov/pubmed/19821363. DOI
complications of tvt-o procedure: Case report and
10.1002/14651858.CD006375.pub2.
literature review. Archives of gynecology and
19.
Laurikainen, E., A. Valpas, A. Kivela, T. Kalliola, K.
obstetrics, 277(2): 161-164. Available from
Rinne, T. Takala and C.G. Nilsson, 2007. Retropubic
http://www.ncbi.nlm.nih.gov/sites/entrez?Db=pubmed&
compared with transobturator tape placement in
DbFrom=pubmed&Cmd=Link&LinkName=pubmed_pu
treatment of urinary incontinence: A randomized
bmed&LinkReadableName=Related%20Articles&IdsFr
controlled trial. Obstet Gynecol, 109(1): 4-11. Available
omResult=17899141&ordinalpos=3&itool=EntrezSyste
from https://www.ncbi.nlm.nih.gov/pubmed/17197581.
m2.PEntrez.Pubmed.Pubmed_ResultsPanel.Pubmed_R
DOI 10.1097/01.AOG.0000249607.82768.a1.
VDocSum.
Sun, M.J., G.D. Chen and K.C. Lin, 2006. Obturator
hematoma after the transobturator suburethral tape
procedure. Obstet Gynecol, 108(3 Pt 2): 716-718.
Available from
https://www.ncbi.nlm.nih.gov/pubmed/17018475. DOI
10.1097/01.AOG.0000235875.12140.83.
Cadish, L.A., M.R. Hacker, L.E. Dodge, P. Dramitinos,
L.S. Hota and E.A. Elkadry, 2010. Association of body
mass index with hip and thigh pain following
transobturator midurethral sling placement. Am J Obstet
Gynecol, 203(5): 508 e501-505. Available from
https://www.ncbi.nlm.nih.gov/pubmed/20728070. DOI
10.1016/j.ajog.2010.07.023.
Ogah, J., J.D. Cody and L. Rogerson, 2009. Minimally
invasive synthetic suburethral sling operations for stress

International Journal of Basic and Applied Sciences

49

