International Urogynecology Journal
https://doi.org/10.1007/500192-022-05299-y

ORIGINAL ARTICLE q

Check for
updates

Total trans-obturator tape (TOT) removal; a case series including pain
and urinary continence outcomes

Sami Shawer' ® - Vijna Boodhoo? - Oliver Licari' - Stewart Pringle’ - Veenu Tyagi' - Vladimir Revicky’ -

Karen Guerrero'

Received: 1 May 2022 / Accepted: 28 June 2022
© The International Urogynecological Association 2022

Abstract

Introduction and hypothesis For many years, mid-urethral mesh tape (MUT) was the gold-standard procedure for
management of stress urinary incontinence (SUI). However, significant concerns were raised over its safety. We present
a case series of total trans-obturator tape (TOT) removals, performed in a tertiary unit over a 3-year period. We aim to
evaluate improvement of pain and change in urinary continence symptoms following mesh explantation.

Methods This is a retrospective case series of the outcomes of total TOT removal. Primary outcome is the change in pain
scores following total removal, assessed preoperatively, at discharge and follow-up. Secondary outcomes were periopera-
tive complications, including return to theatre, re-admission rates and incidence of worsening SUI and overactive bladder
symptoms (OAB) postoperatively. Statistical analyses were performed using SPSS 27.0 package (IBM, Chicago, IL) and
the GraphPad Prism 9 statistical packages.

Results Nineteen women were identified. Mean age was 52 years and mean BMI was 31. Indications for mesh removal were:
chronic pain (95%), vaginal exposure (37%) and pelvic sepsis (5%). No patients had return to theatre. Median intraoperative
blood loss was 200 ml (interquartile range [IQR]: 150-288). Mean length of mesh excised was 22 cm. Mean postoperative
hospital stay was 2 days. At follow-up, most patients (72%) reported “improvement” of their mesh-related pain at follow-
up, while 6% reported “worsening” of pain. Eighty-three per cent of patients reported worsening SUI, and 50% reported
worsening OAB symptoms.

Conclusions In the absence of sepsis, significant intraoperative complications are rare during total TOT removals. While
72% of patients reported improvement of their mesh-related pain, 6% still reported worsening pain after total mesh excision.
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Introduction options, with up to 20% of them undergoing surgery for

SUI or POP [1, 4].

Pelvic floor disorders, such as urinary incontinence and
pelvic organ prolapse (POP), affect up to 25% of women
over their lifetime [1], with stress urinary incontinence
(SUI) being the most common, affecting 15-17% of
women [2]. These conditions have a considerable negative
impact on women’s quality of life [3]. Many seek treatment
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In 1996, synthetic mesh was introduced for use in SUI/
POP corrective surgeries and was rapidly adopted in prac-
tice. Between 2000-2014, up to 1500 women had mesh
implant surgery for SUI and 350 had POP corrective mesh
surgery yearly in Scotland alone [5]. Between 2008-2016,
NHS England reported 100,000 mesh implant insertions for
SUI and 27,000 for POP [6]. However, over the last decade,
significant concerns have been raised over the safety and
potential complications of synthetic mesh implants. Compli-
cations associated with these mesh implants include chronic
pain, exposure, perforation into organs, infections and sinus
tract formation [7].

The 2020 Independent Medicine and Safety Devices
Review recommended the creation of a network of specialist
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centres across the UK, where patients with mesh-related
complications would receive specialist multidisciplinary
care [8]. A key part of the service provided in these cen-
tres across the UK is mesh revision surgery, which includes
partial and total mesh removal to manage potential mesh
complications. Our Service is one of these centres across
the UK commissioned to deliver this multidisciplinary spe-
cialised service.

We present a case series of total trans-obturator tape
(TOT) removal, including vaginal and extra-vaginal (groin)
approaches to achieve total removal, performed in a tertiary
mesh complications unit over a 3-year period. We aim to
evaluate the patient-related outcomes of the TOT removal
via assessing the change in the chronic mesh-related pain
and recurrence of incontinence following mesh explanation.

Materials and methods
Identification of patients and data collection

Potential patients were identified from service databases
and surgical logs. We retrospectively reviewed the hospital’s
electronic patients’ records (EPR) and surgical logs for all
the women who underwent total TOT removal in our unit
for mesh-related complication(s) between January 2018 and
December 2020.

All of the records reviewed were included in the study
after screening them against the inclusion and exclusion
criteria in Table 1.

After identification of patients, we performed retrospec-
tive review of prospectively collected data by two reviewers
independently reviewing the patients’ EPR. The data col-
lected included age, BMI and patient-reported co-morbid-
ities (e.g. fibromyalgia, auto-immune disease, diabetes and
other relevant co-morbidities). Intra- and postoperative care
data were collected, as were follow-up data.

All data included in this study were obtained through
retrospective review of case notes for patients who received
standard NHS care; therefore, an ethical/institutional
approval was not deemed necessary.

All patients completed a 10-point pain visual analogue
scale (VAS) and a 4-point Likert scale assessing patients’

impression of improvement preoperatively, at discharge and
at follow-up.

Surgical procedure

All patients in this cohort had been assessed by the mul-
tidisciplinary team (MDT) and completed conservative
(non-surgical) management. All patients were offered
optimisation of their pain medication and their chronic
pain management strategies through pain management
services, targeted physiotherapy and/or local infiltration
of steroids and local anaesthetics. All patients included
in our cohort had opted for surgical management in the
form of total TOT mesh removal as their chosen pro-
cedure. All cases were discussed at the specialist mesh
MDT meeting in line with national guidelines before
being listed for surgery.

All surgeries were performed in our unit by two experienced
mesh removal surgeons. The surgery was performed through a
combination of a vaginal and extra-vaginal routes, i.e. vaginal
and bilateral groin incisions, to ensure total removal.

Surgical technique

The surgical approaches and excision technique used in our
unit and for this case series are described below.

A sub-urethral incision is performed and the mesh tape is
identified. Utilising careful dissection the tape is mobilised
off the urethra and then cut in the middle to form two seg-
ments (right and left). This then allows access for lateral
dissection. The mesh tape is mobilised and dissected free off
the vagina and underlying paraurethral tissues along its route
until it reaches the obturator internus. It is then mobilised
free from surrounding muscle fibres through the obturator
foramen into the groins.

A vertical 5-cm incision is made in each groin, approx-
imately 1-2 cm lateral to the skin crease, extending down-
wards from the lower border of adductor longus. The
overlying fascia is divided exposing the adductor mus-
cle complex. The lateral ends of the mesh tape are then
identified and dissected free from surrounding structures
medially, towards the obturator foramen, where this groin

Table 1 Screening criteria used
for data selection

Screening criteria

Inclusion criteria

Exclusion criteria

- Patient referred to our unit with suspected mesh-related complication
and history of a single trans-obturator tape (TOT) insertion
- Patient had total TOT removal in the period between 2018 and 2020

- Patients who had more than one mesh implant inserted
- Patients who had previous mesh revision surgery (i.e. partial removal)
- Patients with confirmed urinary tract perforation of their TOT*

*This cohort of patients was excluded as their data were already reported by Saidan et al. 2019 [9]
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mobilisation of the tape meets the already dissected and
freed vaginal segment of the tape.

The tapes are thus removed in two segments: right and
left. Non-suction surgical drains are left in the groin sites at
surgical discretion. Wound closures (vaginal and groin) were
performed in layers using absorbable sutures (Polysorb™,
Covidien, Mansfield, MA, USA).

All explanted mesh specimens are photographed in
line with our nationally agreed protocol, with a measure-
ment tape, and uploaded onto individual electronic patient
records (EPR) prior to insertion into histopathology trans-
port medium for further analysis (Fig. 1).

Patients aim for discharge after day 1. Postoperative out-
patient follow-up was scheduled for 3—6 months.

Outcomes

Our primary outcome is the change in chronic mesh-related
pain after total TOT removal, assessed by the pain VAS and
the 4-point Likert scale assessing patients’ impression of
improvement.

Secondary outcomes include intraoperative complica-
tions, return to theatre, postoperative complications, re-
admission rates and prevalence of stress urinary inconti-
nence (SUI) and overactive bladder symptoms (OAB) after
total TOT removal.

Statistical analysis

Statistical analyses were performed with the SPSS 27.0
package (IBM, Chicago, IL) and the GraphPad Prism 9
statistical packages. Comparison between the pre- and
postoperative scores was performed using Wilcoxon
matched pairs test. P < 0.05 was considered statistically
significant. Descriptive statistics were used to characterise
the patient population.

Fig.1 Removed TOT mesh
photographed in line with our
nationally agreed protocol, with

Results

We identified a total of 19 eligible patients over this time
period. Mean patient age was 52 (range 45-68) years. Mean
BMI was 31 (range 21-44); 74% (14/19) of patients were
post-menopausal; 37% of patients self-reported suffering
from pre-existing fibromyalgia and 11% from auto-immune
disease.

The most common indication for mesh removal was
chronic mesh-related pain, 95% (18/19) of women, followed
by mesh exposure in 37% (7/19). One patient (5%) suffered
from offensive vaginal discharge and pelvic abscess extend-
ing into the right buttock (Table 2).

Perioperative complications

Urinary tract injury only occurred in 1/19 (5%). A urethral
injury was sustained during the excision of an infected sub-
urethral sinus tract, after the mesh tape had been removed,
which extended into the right buttock. It was repaired with a
Martius graft with no persistent defect on follow-up.

The median measured intraoperative blood loss was
200 ml (interquartile range [IQR]: 150-288). None of the

Table 2 Indications for mesh removal

Indications for removal Number (n  Percentage
=19)
Pain (with no mesh exposure or clinical 11 58%
signs of infection)
Mesh exposure (and pain)* 6 32%
Mesh exposure (with no reported pain) 1 5%
Sinus tract/sepsis and mesh exposure® 1 5%

Pain was reported in 95% (18/19) of patients

2Vaginal mesh exposure identified + vaginal discharge reported, °
patient presented with signs of sepsis, pain and vaginal discharge

a measurement tape
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patients had a return to theatre. None required blood trans-
fusion. The mean length of the mesh tape excised was 22
(range 19-29) cm. In our centre, the insertion of the groin
drains is at the discretion of the surgical team. However,
these were used liberally with 15/19 patients having had
them inserted. The mean blood collected in both drains was
118 (range 0-550) ml. Most of the drains were removed on
day 1 postoperatively.

All excised mesh and tissue were sent for histopathologi-
cal examination. All confirmed the presence of an inflam-
matory foreign body reaction, most commonly giant cell
reaction, surrounding embedded foreign material.

Due to the geographical nature of our service, discharge
is sometimes delayed because of travel limitations. Despite
this, the mean stay postoperatively was only 2 (range 1-6)
days. There was no return to theatres or hospital readmis-
sions in this case series.

Follow-up

Eighteen of 19 (95%) patients have attended for a further
face-to-face follow-up to date. Due to COVID-19 restrictions
and suspension of elective services, the follow-up period
was variable, with follow-up taking place between 3-16
months postoperatively (average: 7.5 months).

Primary outcome

All patients completed their pain assessment at discharge. In
the immediate postoperative period, most patients reported
significant improvement in their mesh-related chronic pain.
Fifteen of 19 (79%) patients reported significant drop in their
pain VAS score [with a clinically significant decrease in the
mean pain score from 8.368 (95% CI 7.47, 9.26) preopera-
tively to 2.875 (95% C1 0.99, 4.75) (Fig. 2)].

At follow-up, all 18 patients completed the pain VAS.
The significant decrease in the mean pain score from base-
line seen at discharge appeared to persist with a mean pain
VAS score of 3.611 (95% CI 2.05, 5.16) at follow-up, which
is a clinically and statistically significant (p-value: 0.0003)
reduction (Fig. 2).

Improvement of the chronic mesh-related pain was also
assessed using the 4-point Likert scale (Table 3).

Secondary outcomes
Urinary symptoms
Stress urinary incontinence (SUI)

At follow-up, 15/18 (83%) of patients reported worse or de-
novo stress urinary incontinence (SUI), 40% (6/15) of which
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Fig.2 Mean VAS pain scores pre- and postoperatively and at follow-
up. The patients’ VAS pain scores were shown to be significantly
reduced postoperatively and at follow-up compared to the preopera-
tive (pre-op) pain scores. ***P < 0.05

Table 3 Patient impression of improvement (at follow-up) using
4-point Likert scale for assessment of pain

Change in pain Number (n = 18) Percentage
Cured? 4 22%
Improved 9 50%

No change 4 22%
Worse 1 6%

#Patients reporting complete resolution of pain

had previously been dry. Fifty per cent (9/18) of patients
reported worsening of their pre-existing SUIL. Only 17%
(3/18) of patients did not suffer from worsening stress uri-
nary incontinence within the first year after mesh removal
(Table 4).

To date, 33% (5/15) of patients suffering from worsening
SUI have gone on to have further surgical management of
their SUI, after failure of conservative therapies including
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Table 4 Change in urinary
symptoms at follow-up

Incontinence Change in symptoms Number (n =  Percentage
18)

Stress urinary incontinence (SUI) New onset 6 33%
Pre-existing - worse 9 50%
Pre-existing - no change 1 6%
Pre-existing - improved 0 0%
No SUI reported 2 11%

Overactive bladder symptoms (OAB) New onset 1 6%
Pre-existing - worse 8 44%
Pre-existing - no change 6 33%
Pre-existing - improved 2 11%
No OAB reported 1 6%

formal supervised pelvic floor muscle training by our dedi-
cated physiotherapy team.

Overactive bladder symptoms

Only 50% (9/18) of patients reported de novo or worsening
of their pre-existing overactive bladder symptoms (OAB)
(Table 4). To date, 4/9 (44%) of these patients are consider-
ing intravesical Botox injection after unsuccessful trials of
anticholinergics and/or Mirabegron.

Discussion

The complications and benefits associated with the mesh
use in SUI/POP surgery are still controversial. And there is
variability in the rates of reported mesh-associated compli-
cations in the literature. In two reviews of patients with mesh
implants, rates of complications attributed to transobtura-
tor tapes (TOT) varied between 1.4%-2% [9, 10]. Another
trial reported TOT-associated pain to be present in 4.3% of
women and tape erosion in 4.5% [11]. However, recognition
of mesh-associated complications and its impact on patients’
quality of life has increased over the past few years. The
9-year risk of TOT removal in women who had a first mesh
implant for SUT under NHS England between 2006 and 2016
was reported to be 2.7% [12]. Nonetheless, there is limited
evidence on the indications for and benefits of partial or total
mesh removal [13, 14] and on long-term outcomes following
mesh removal [13, 15]. Therefore, it has become essential
to perform a risk-benefit evaluation of mesh removal to help
aid the clinicians and patients in decision making and to
improve patient care.

We report a case series of patients having total TOT mesh
removal. Indication of removal was predominantly due to
pain (95%). In the absence of infection, significant intraop-
erative complications were rare during total TOT removals.

At the postoperative follow-up, 72% (13/18) of patients
reported significant improvement or complete resolution of
their chronic mesh-related pain at follow-up after total mesh
removal. Similar patterns of pain improvement have previ-
ously been reported in the literature [16—18]. It is however
worth noting that 28% (5/18) of patients in this study still
suffered from ongoing or worsening pain despite total mesh
excision.

Nearly 83% of patients developed significant worsening
of stress urinary incontinence in the first year after mesh
removal, which was significant enough to require further
surgical management in over a third of these patients to date.
This number is likely to increase as more patients complete
their conservative management. Similar results of worsening
incontinence after mesh removal were previously reported
in the literature [16-19].

Impact of total mesh removal on patients’ overactive blad-
der symptoms is still unclear with 50% of patients reporting
worsening symptoms and 44% reporting improvement of no
change of their OAB symptoms.

The main limitation to our study is the small number of
patients. This is partly due to the COVID-19 pandemic and
the suspension of elective services in 2020 which affected
our follow-up time interval. This can also be attributed to
our attempt to avoid the heterogeneity in data by including
only patients with one mid-urethral TOT mesh tape and no
previous excision and no preoperative urinary tract perfo-
ration. One other limitation is the lack of long-term data,
which makes it difficult to assess whether the improvement
of mesh-related pain is maintained or not.

This study reports specific outcomes in an important
cohort of patients undergoing a standardised described
surgical procedure for TOT removal who have been suf-
fering from mesh-associated complications. These results
will aid the clinicians in the counselling and management
of patients with such a life-devastating problem and enable
patients to make an informed decision about proceeding with
TOT mesh tape excision surgery. Further research is need to
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explore different surgical approaches of mesh removal and
long-term outcomes.

Conclusion

In the absence of sepsis, significant intraoperative complica-
tions are rare during Total TOT removals.

While 72% of patients reported disappearance/significant
improvement of their chronic-pain, 28% still reported pain
despite total mesh excision; 83% of patients developed sig-
nificant worsening incontinence at follow-up after total mesh
removal, with one third of these women opting for further
surgery.

Author’s participation in the manuscript Sami Shawer (SS): project
development, data collection and analysis, manuscript writing.

Vijna Boodhoo (VB): project development, data collection and
analysis, manuscript writing

Oliver Licari (OL): project development, revision of the manuscript
and supervision.

Stewart Pringle (SP): supervision of the project and final approval.

Veenu Tyagi (VT): supervision of the project and final approval.

Vladimir Revicky (VR): supervision of the project and final
approval.

Karen Guerrero (KG): project development, data collection and
analysis, revision of the manuscript and overall supervision.

Declarations

Conflicts of interest Sami Shawer (SS), Vijna Boodhoo (VB), Oliver
Licari (OL) and Stewart Pringle (SP): no conflict of interest for any of
the authors.

Veenu Tyagi (VT): Executive member and/or member of the Brit-
ish Society of Urogynaecology (BSUG), the UK Continence Society
(UKCS) and the Scottish Pelvic Floor Network (SPFN).

Vladimir Revicky (VR): Member of the British Society of Urogynae-
cology (BSUG) and the UK Continence Society (UKCS)

Karen Guerrero (KG): Executive member of the British Society of
Urogynaecology (BSUG) and the UK Continence Society (UKCS).
Chair of the RCOG sub-speciality training committee.

Conference presentations Extracts of data included in this review were
previously presented at the UK Continence Society annual scientific
meeting held virtually in March 2021 and the International Continence
Society conference held virtually in October 2021.

References

1. Dieter AA, Wilkins MF, Wu JM. Epidemiological trends and
future care needs for pelvic floor disorders. Curr Opin Obstet
Gynecol. 2015;27(5):380—4. https://doi.org/10.1097/GCO.00000
00000000200.

2. Wilkins MF, Wu JM. Lifetime risk of surgery for stress uri-
nary incontinence or pelvic organ prolapse. Minerva Ginecol.
2017;69(2):171-7. https://doi.org/10.23736/S0026-4784.16.
04011-9.

@ Springer

10.

11.

12.

13.

14.

15.

16.

Tennstedt SL, Fitzgerald MP, Nager CW, Xu Y, Zimmern P,
Kraus S, Goode PS, Kusek JW, Borello-France D, Mallett V,
Urinary Incontinence Treatment N. Quality of life in women
with stress urinary incontinence. Int Urogynecol J Pelvic
Floor Dysfunct. 2007;18(5):543-9. https://doi.org/10.1007/
s00192-006-0188-5.

Wu JM, Matthews CA, Conover MM, Pate V, Jonsson Funk M.
Lifetime risk of stress urinary incontinence or pelvic organ pro-
lapse surgery. Obstet Gynecol. 2014;123(6):1201-6. https://doi.
org/10.1097/A0G.0000000000000286.

Government S. Transvaginal mesh implants independent review:
interim report. 2015.

Barber S. Surgical Mesh Implants. House of Commons Library.
2019.

Haylen BT, Freeman RM, Swift SE, Cosson M, Davila GW,
Deprest J, Dwyer PL, Fatton B, Kocjancic E, Lee J, Maher C, Petri
E, Rizk DE, Sand PK, Schaer GN, Webb R, International Urogy-
necological A, International Continence S, Joint ICSWGoCT. An
International Urogynecological Association (IUGA)/International
Continence Society (ICS) joint terminology and classification of
the complications related directly to the insertion of prostheses
(meshes, implants, tapes) and grafts in female pelvic floor surgery.
Neurourol Urodyn. 2011;30(1):2-12. https://doi.org/10.1002/nau.
21036.

Cumberlege J. First do no harm: the report of the Independent
Medicines and Medical Devices Safety Review. 2020. www.
immdsreview.org.uk/Report.html.

MacCraith E, Cunnane EM, Joyce M, Forde JC, O'Brien FJ, Davis
NF. Comparison of synthetic mesh erosion and chronic pain rates
after surgery for pelvic organ prolapse and stress urinary inconti-
nence: a systematic review. Int Urogynecol J. 2021;32(3):573-80.
https://doi.org/10.1007/s00192-020-04612-x.

Morling JR, McAllister DA, Agur W, Fischbacher CM, Glazener
CM, Guerrero K, Hopkins L, Wood R. Adverse events after first,
single, mesh and non-mesh surgical procedures for stress urinary
incontinence and pelvic organ prolapse in Scotland, 1997-2016: a
population-based cohort study. Lancet. 2017;389(10069):629—40.
https://doi.org/10.1016/S0140-6736(16)32572-7.

Karmakar D, Mostafa A, Abdel-Fattah M. Long-term outcomes
of transobturator tapes in women with stress urinary incontinence:
E-TOT randomised controlled trial. BIOG. 2017;124(6):973-81.
https://doi.org/10.1111/1471-0528.14561.

Gurol-Urganci I, Geary RS, Mamza JB, Duckett J, EI-Hamamsy
D, Dolan L, Tincello DG, van der Meulen J. Long-term Rate of
Mesh Sling Removal Following Midurethral Mesh Sling Inser-
tion Among Women With Stress Urinary Incontinence. JAMA.
2018;320(16):1659-69. https://doi.org/10.1001/jama.2018.14997.
NICE. 2021 exceptional surveillance of urinary incontinence and
pelvic organ prolapse in women: management (NICE guideline
NG123) (p. 8). NICE. 2021. Retrieved from https://www.nice.
org.uk/guidance/ng123/resources/2021-exceptional-surveillan
ce-of-urinary-incontinence-and-pelvic-organ-prolapse-in-women-
management-nice-guideline-ng123-pdf-11606677273285.
NICE. Urinary incontinence and pelvic organ prolapse in women:
management. NICE. 2019. Retrieved from https://www.nice.org.
uk/guidance/ng123/chapter/Recommendations#managing-vagin
al-complications.

Lee D, Bacsu C, Zimmern PE. Meshology: a fast-growing field
involving mesh and/or tape removal procedures and their out-
comes. Expert Rev Med Devices. 2015;12(2):201-16. https://doi.
org/10.1586/17434440.2015.985655.

Roupret M, Misrai V, Vaessen C, Cour F, Haertig A, Chartier-
Kastler E. Laparoscopic surgical complete sling resection for ten-
sion-free vaginal tape-related complications refractory to first-line
conservative management: a single-centre experience. Eur Urol.
2010;58(2):270—4. https://doi.org/10.1016/j.eururo.2010.04.025.


https://doi.org/10.1097/GCO.0000000000000200
https://doi.org/10.1097/GCO.0000000000000200
https://doi.org/10.23736/S0026-4784.16.04011-9
https://doi.org/10.23736/S0026-4784.16.04011-9
https://doi.org/10.1007/s00192-006-0188-5
https://doi.org/10.1007/s00192-006-0188-5
https://doi.org/10.1097/AOG.0000000000000286
https://doi.org/10.1097/AOG.0000000000000286
https://doi.org/10.1002/nau.21036
https://doi.org/10.1002/nau.21036
http://www.immdsreview.org.uk/Report.html
http://www.immdsreview.org.uk/Report.html
https://doi.org/10.1007/s00192-020-04612-x
https://doi.org/10.1016/S0140-6736(16)32572-7
https://doi.org/10.1111/1471-0528.14561
https://doi.org/10.1001/jama.2018.14997
https://www.nice.org.uk/guidance/ng123/resources/2021-exceptional-surveillance-of-urinary-incontinence-and-pelvic-organ-prolapse-in-women-management-nice-guideline-ng123-pdf-11606677273285
https://www.nice.org.uk/guidance/ng123/resources/2021-exceptional-surveillance-of-urinary-incontinence-and-pelvic-organ-prolapse-in-women-management-nice-guideline-ng123-pdf-11606677273285
https://www.nice.org.uk/guidance/ng123/resources/2021-exceptional-surveillance-of-urinary-incontinence-and-pelvic-organ-prolapse-in-women-management-nice-guideline-ng123-pdf-11606677273285
https://www.nice.org.uk/guidance/ng123/resources/2021-exceptional-surveillance-of-urinary-incontinence-and-pelvic-organ-prolapse-in-women-management-nice-guideline-ng123-pdf-11606677273285
https://www.nice.org.uk/guidance/ng123/chapter/Recommendations#managing-vaginal-complications
https://www.nice.org.uk/guidance/ng123/chapter/Recommendations#managing-vaginal-complications
https://www.nice.org.uk/guidance/ng123/chapter/Recommendations#managing-vaginal-complications
https://doi.org/10.1586/17434440.2015.985655
https://doi.org/10.1586/17434440.2015.985655
https://doi.org/10.1016/j.eururo.2010.04.025

International Urogynecology Journal

17.

18.

Rigaud J, Pothin P, Labat JJ, Riant T, Guerineau M, Le Normand
L, Glemain P, Robert R, Bouchot O. Functional results after tape
removal for chronic pelvic pain following tension-free vaginal
tape or transobturator tape. J Urol. 2010;184(2):610-5. https://
doi.org/10.1016/j.juro.2010.03.132.

Goodall EJ, Cartwright R, Stratta EC, Jackson SR, Price N. Out-
comes after laparoscopic removal of retropubic midurethral slings
for chronic pain. Int Urogynecol J. 2019;30(8):1323-8. https://doi.
org/10.1007/s00192-018-3756-6.

19. Ramart P, Ackerman AL, Cohen SA, Kim JH, Raz S. The Risk
of Recurrent Urinary Incontinence Requiring Surgery After
Suburethral Sling Removal for Mesh Complications. Urology.
2017;106:203-9. https://doi.org/10.1016/j.urology.2017.01.060.

Publisher’s note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

@ Springer


https://doi.org/10.1016/j.juro.2010.03.132
https://doi.org/10.1016/j.juro.2010.03.132
https://doi.org/10.1007/s00192-018-3756-6
https://doi.org/10.1007/s00192-018-3756-6
https://doi.org/10.1016/j.urology.2017.01.060

	Total trans-obturator tape (TOT) removal; a case series including pain and urinary continence outcomes
	Abstract
	Introduction and hypothesis 
	Methods 
	Results 
	Conclusions 

	Introduction
	Materials and methods
	Identification of patients and data collection
	Surgical procedure
	Surgical technique
	Outcomes
	Statistical analysis
	Results
	Perioperative complications
	Follow-up
	Primary outcome

	Secondary outcomes
	Urinary symptoms
	Stress urinary incontinence (SUI)
	Overactive bladder symptoms


	Discussion
	Conclusion
	References


