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Concomitant surgical correction of severe stress 
urinary incontinence and anterior vaginal wall 
prolapse by anterior vaginal wall wrap: 18 months 
outcomes

Mahtab Zargham, Farshid Alizadeh, Farhad Tadayyon, Mohammad‑Hatef Khorrami, Kia Nouri‑Mahdavi, 
Mohammad Reza Gharaati, Mohammad Hossein Izadpanahi, Mohammad Yazdani, Hamid Mazdak
Department of Urology, School of Medicine, Isfahan University of Medical Sciences, Isfahan, Iran

Background: The aim of this study is to evaluate the outcome of an innovative, minimally invasive sling technique with autologous 
tissue in women with concomitant incontinence and anterior vaginal wall prolapse (AVWP). Materials and Methods: Fifty‑six 
women with stress urinary incontinence  (SUI) or mixed urinary incontinence and AVWP were randomly assigned into two 
groups: In Group  A  (26  patients), anterior colporrhaphy  (Kelly placation) and sling placement using a strip of anterior vaginal 
wall were performed, and in Group B (30 patients), transvaginal mesh correction of AVWP and tension‑free vaginal tape (TVT) 
insertion  (retropubic  –  craniocaudal route) using polypropylene mesh were carried out. The patients were followed‑up for 
over 18 months and were assessed objectively using a 48 h frequency‑volume chart, a 48 h pad test and a standardized stress test. 
Related surgical complications and outcomes were recorded and compared. Results: Surgical cure rates for Group A and Group B 
at the first (3 days) and last (18 months) post‑operative visits were 62% and 84%; and 54%, and 72%, respectively (P = 0.09 and 0.31). 
Complications occurred in 9 patients (44%) of Group B, but only 3 patients (12%) in Group A. Conclusion: Vaginal sling surgery 
using an anterior vaginal wall strip can improve SUI and in comparison with propylene mesh is associated with lower complication 
rates. Although, the surgical success rate of this technique is lower than T‑Sling, larger studies with selected patients will help assess 
the suitable patients for this pelvic reconstructive surgery.
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and to minimize invasiveness[6] tension‑free vaginal 
tape (TVT). Techniques was first introduced by Ulmsten 
et al. (1995).[7] After introducing the “integral theory” by 
Petros et al. (1999), use of polypropylene mesh slings for 
concomitant treatment of SUI and POP based on the 
tissue fixation system has become popular.[8,9]

From reported procedures, TVT are one of the most 
widely used methods with acceptable short‑term and 
long‑term cure rates and minimal invasiveness for any 
types of SUI.[10‑12] Some complications; however have 
been reported including, mesh erosion, dyspareunia, 
and de novo urgency for synthetic slings.[13,14] Moreover, 
Food and Drug Administration released a public health 
notification regarding serious complications associated 
with transvaginal placement of surgical meshes for the 
repair of SUI and POP.[15]

However, autologous pubovaginal sling is considered 
the gold standard for the treatment of SUI in women due 

INTRODUCTION

Stress urinary incontinence (SUI), is considered as a 
common and distressing medical condition among 
one‑third of adult women.[1] It is estimated that 4‑35% 
of adult women are suffering from SUI, world‑wide.[2,3]

According to the integral theories urinary incontinence (UI) 
and pelvic organ prolapse (POP) may be two sides of the 
same coil: Coexistence of SUI and (POP) is reported in 
15‑80% of women with pelvic floor dysfunction.[4]

Evidences indicate that surgical procedures are more 
effective to cure SUI than non‑surgical procedures, 
especially in cases with concomitant SUI and POP.[5]

The most challenging issue in the treatment of SUI is the 
choice of surgical procedure for this purpose. Currently, 
surgeons are trying to modify their techniques to 
improve efficacy, safety, and cost‑effectiveness, 
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to its appropriate long‑term cure rates and low complication 
rates.[9,10]

In this study, we try to find an autologous strip for replacing 
with mesh that can be used minimal invasively in patients 
with concomitant SUI and POP. Therefore, the aim of this 
study is to evaluate the outcome of technique, autologous 
vaginal wall epithelium and sub‑mucosal wrap sling and 
anterior colporrhaphy, compared with TVT, suprapubic arc 
route (SPARC)‑TVT and colporrhaphy with polypropylene 
mesh, in patients with concomitant SUI and POP.

MATERIALS AND METHODS

In this randomized clinical trial, which was held during 
December 2009‑September 2012 in Isfahan, 56 women 
with concomitant diagnosis of SUI or mixed UI, with 
prominent stress component and POP who were referred 
to Al‑Zahra and Noor hospitals for surgical intervention 
were enrolled. The protocol was approved by the Medical 
Ethics Committee of Isfahan University of Medical Sciences.

Severity of SUI was diagnosed clinically based on a positive 
stress test (more than 14/21 points on the International 
Consultation on Incontinence Questionnaire‑Short 
Form [ICIQ‑SF]) or a positive 1 h pad test (>10 g urine loss 
with a full bladder).[16]

POP was diagnosed based on halfway classification 
system (HCS)[17] and those with stage 1‑3 of POP were 
selected.

Patients with active urinary tract infection, urolithiasis, 
neurogenic bladder, urogenital malignancy and high‑grade 
rectocele, enterocele or cystocele (based on the POP ‑ equal 
or more, than stage 3 were excluded from the study. Selected 
patients were randomized into two groups based on the file 
number with computer. Surgical procedures were either 
anterior colporrhaphy (Kelly placation) or sling placement 
using a strip of anterior vaginal wall (26 patients/Group A) 
or transvaginal mesh correction of anterior vaginal wall 
prolapse and mid‑urethral sling using polypropylene 
mesh (30 patients/Group B).

Pre‑operative evaluation included medical history, 
pelvic examination, 48 h voiding diary, 12 h pad test, 
basal laboratory tests (complete blood count, renal and 
liver function tests, serum electrolytes, urine analysis, 
and culture), genitourinary ultrasonography, and when 
indicated multichannel urodynamic study.

Peri‑operative information, including: Operation time, 
estimated blood loss, and bladder perforation was obtained 
from reports completed by the surgeon’s assistant.

Objective and subjective cure rate in studied population 
was evaluated between 3 days and 18 days and 1, 6, 12, and 
18 months after surgery.

Urine culture and vaginal examination were carried out at 
every visit. Surgery was considered successful when there 
was no post‑operative SUI (patients was dry and the stress 
test was negative) and post‑operative cystocele was <2 grade 
according to the HCS grading system.

Post‑operative information regarding objective and 
subjective cure were analyzed and compared in patients 
of two studied groups who completed the 18 months 
follow‑up period.

Operative procedure
All patients received 1 g Ceftriaxon intravenously 
pre‑operative time.

The operation was performed under spinal, epidural or 
general anesthesia, according to patients and surgeon 
preference. The same surgeon (MZ) performed all the 
surgeries. The device design and sling technique were 
unique to retropubic cranio‑coudal mid‑urethral sling.[5,18]

Group A (Anterior Vaginal Wall‑Sling)
In Group A [Figure 1], the excess, anterior vaginal 
wall (mucosal, sub‑mucosal layers, muscularis, and 
adventitia) was identified and exposed for the entire 
length (from mid‑urethra to anterior cervical fornix). The 
vaginal wall was incised vertically for width of 1‑1.5 cm in 
the middle part and length of 12 cm. The sling strip was 
harvested from one side of the dissected vaginal wall. If 
the required length of normal vaginal mucosa was not 
provided, we continued the strip along the opposite vaginal 
wall edge to achieve the minimum required length for 
passing the strip from endopelvic fascia bilaterally. Two 
small punctures were made suprapubically and trocar 
is passed under finger control through the fascia and 
retropubic space. Check cystoscopy was carried out to rule 
out bladder or urethral injury at this point. The previously 
placed nylon sutures from the sling strip are transferred to 
the suprapubic incision. Nylon sling traction sutures were 
tied over the rectus fascia and placed “tension‑free” under 
the mid‑urethra. At this time, buttressing of the cystocele 
was performed with Kelly sutures (0‑0 Vicryl sutures).

Group B (T‑Sling)
In Group B [Figure 2], after the passage of retropubic 
tunnelers and endoscopic control, tension adjusted by 
placing the tip of an artery forceps while positioning sling 
against mid‑urethra. The edges of the mesh, near perivesical 
fascia, were sutured laterally to the arcus tendineus fascia 
pelvic near the obturator foramen.
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The T‑Sling mesh system was placed between the vagina and 
the bladder and secured without any vaginal wall trimming. 
T‑Sling mesh kit (Herniamesh Company Polypropylene, 
Italy) is a tension‑free self‑fixation sling. The synthetic 
material provided in this system is monofilament non‑woven 
polypropylene in the arms, but central portion of this mesh 
is absorbable. It using for SUI and cystocele repair.

The vaginal incision was closed and a hemostatic tampon 
was placed in the vagina. The urinary catheter was removed 
24‑48 h after surgery.

Statistical analysis
Obtained data were analyzed using the SPSS (version 15) 
software. Quantitative and qualitative variables were 
compared in two studied groups using the independent 
sample t‑test and Chi‑square test, and fisher exact test, 
respectively. Statistically, significant difference and 
confidence interval were P value of < 0.05 and 95% 
respectively.

RESULTS

All patients had severe SUI as a primary complaint and 
28 (56%) had previous vaginal surgery once.

Demographic characteristics and operative details of the 
studied population in two studied groups are presented 
in Table 1.

The median of follow‑up period in two studied groups 
was 18 months. All patients in Group B and 24 patients in 
Group A completed the 18 months follow‑up. One patient 
was lost to follow‑up due to the long distance and expense 
of travel.

Objective and subjective cure rates are summarized in 
Graph 1.

Post‑operative findings and complications in the Group A 
and Group B are presented in Table 2.

DISCUSSION

Our findings show that AVW‑Sling is a safe and cost‑benefit, 
anti‑incontinence technique. Advantages of this technique 
are that there is no need for additional incision for harvesting 
a strip of fascia, and retro pubic dissection is not necessary 
versus other classic autologous slings. However, despite the 
classic sling procedures, harvested tissue is not “fascia” and 
its integrity and strength is questionable.

In this study, patients with severe SUI (ICIQ‑SF more 
than 25/12) were selected in order to obtain more precise 

Figure 1: Sling placement using a strip of anterior vaginal wall wrap (Group A 
or AVW sling)

Figure 2: Transvaginal mesh correction of anterior vaginal wall prolapse and 
mid‑urethral sling using polypropylene mesh (Group B)

Graph 1: The rate of objective and subjective cure rates in different methods 
AVW, Anterior vaginal wall wrape
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and practical results. The subjective outcomes of the two 
procedures were not significantly different; whereas the 
objective outcomes were better in the T‑Sling group during 
the medium term (6 months) follow‑up period. When 
compared with the studies that have used facial sling, our 
autologous tissue shows inferior results.

Sharifiaghdas and Mortazavi have investigated the 
medium‑term subjective and objective outcomes and 
satisfaction rates of TVT and autologous rectus fascia 
sling in the treatment of SUI in women. According to 
their findings, objective and subjective cure rates was not 
different significantly between studied procedures in the 
treatment of type II SUI.[19]

Amaro et al. in Brazil have compared outcomes of autologous 
fascial sling (AFS), arectus fascia strip, and TVT procedures 
in women with SUI and indicated that the results were 
similar between AFS and TVT, except for operative time, 
which was shorter in TVT. Cure rates were 71% at 1 month, 
57% at 6 and 12 months in AVW Sling and 75% at 1 month, 
70% at 6 months and 65% at 12 months in T‑Sling. The quality 
of life at 36 months was similar in the two procedures.[18]

In AVW Sling technique, not only is the operative time shorter, 
but also it has all the advantages of an autologous facial sling. 
It is due to our selected minimal invasive technique.

In another study in Brazil, Sartori et al. compared the rates 
of subjective and objective healing of classic pubovaginal 
sling and TVT for surgical treatment of SUI. They showed 
that in medium‑term follow‑up, the subjective healing was 
similar in the two groups, but in long‑term follow‑up (after 
15 or 19 months), TVT surgery provided better subjective 
healing. The rate of objective healing was not different 
significantly in both procedures.[20]

According to the report of American Urological Association, 
slings are the most effective treatment procedures for 
severe SUI because of their high long‑term success rates.[17] 
Recently, the use of autologous sling has increased due to 
its low‑cost and similar cure rate in compare with synthetic 
slings, which has been reported in several studies.[18‑24]

In long‑term, the difference between the two procedures 
(T‑Sling and AWV Sling) becomes insignificant and one 
could conclude that the long‑term outcomes are similar.

In fact the procedure could be considered as a modified Raz 
anterior vaginal wall sling.[25,26]

In our method, a 1.5 cm wide strip of the vaginal wall 
epithelium and sub mucosa was passed through endopelvic 
fascia, which may be wider fibrosis with similar efficacy 
that can be expected from a classical anterior vaginal wall 
suspension with prolene sutures.[26]

UI is a multidimensional phenomenon, so in evaluating 
the outcomes of different treatment methods, various 
domains should be considered. Though, it seems that both 
subjective and objective testing are necessary in this field, 
some studies have indicated that urodynamic findings that 
evaluate the outcome objectively, have poor correlation 
with patient’s symptoms and subjective improvement that 
are considered as the most salient outcomes for surgical 
treatment of SUI.[27‑29]

Evidence indicates that in cases with scar tissue around 
the urethra and atrophied pelvic floor including patients 
with a history of paraurethral surgery or atrophic vaginitis, 
fibrosis made by the sling could not have a good effect in 
treating SUI.[30]

Many studies have shown that the recurrence of SUI in TVT 
method is lower than autologous sling procedure.

In our study, 7/8 (87.5%) of patients in AVW. group with 
recurrence of SUI had a previous history of vaginal surgery 

Table 1: Demographic data and operative details
Group B 
(n=25)

Group A 
(n=25)

P value

Demographic details
Age (years)a 54.1±4.1 55.9±4.1 NS
BMI (kg/m2)a 27.8±4.1 28.1±4.4 NS
Parity (number)a 4.3±1.6 4.8±1.7 NS
Previous surgery (POP repair and 
incontinence surgery)b (%)

12 (48) 16 (66) NS
18 (72) 21 (84) NS

Operative details
Mean duration of operationa (min) 56±24 42±20 0.04
Mean duration of hospitalizationa (days) 2.07±0.92 2.88±0.94 NS

aMean±SD; Number (%) results are presented as number (percent); T‑sling 
method (Group B) Anterior vaginal wall sling (Group A); POP=Pelvic organ prolapse; 
BMI=Body mass index; NS=Non significant

Table 2: Comparison of complications between two groups
Group B 

(n=25) (%)
Group A 

(n=25) (%)
P value

Short term complication 
(before 1 month)

Vaginal bleeding 3 (12) 5 (21) NS
Hematoma 2 (8) 0 (0) NS
Bladder penetration 2 (8) 1 (4) NS

Long‑term complication 
(after 1 month)

Cystitis 3 (12) 3 (12) NS
Vaginal erosion 2 (8) 0 (0) NS
De nova urgency 2 (8) 0 (0) NS
Recurrence of SUI 1 (8) 8 (32) 0.009
Chronic urinary retention 4 (16) 0 (0) 0.03

More than 4 weeks
Results are presented as number (percent); T‑sling method (Group B); Anterior vaginal 
wall sling (Group A); SUI=Stress urinary incontinence; NS=Non significant
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and all of them were older than 55‑year‑old. Therefore, we 
could concluded that in younger patients (<55‑year‑old) 
with more appropriate vaginal tissue and without history 
of vaginal surgery, this method is more suitable as 
mentioned by Raz et al. too.[25] In addition, though the use 
of synthetic slings with minimally invasive procedures is 
growing rapidly, it seems that especially in young women, 
complication of extensive vaginal mesh prosthesis, for 
example dyspareunia and tethered vagina, is considered 
a serious problem. Using the autologus tissue could be an 
ideal method in this regard.

Despite their low cure rate, traditional methods such as 
anterior colporrhaphy have reported to produce more 
satisfaction in affected patients as reported by Freeman et al.[31]

The rate of de novo urge incontinence as a complication of 
SUI surgery has reported to vary between 2.2% and 15%.[20] 
Though, de novo urge incontinence in our study was not 
significantly different between the two groups, the rate was 
0% in the autologous sling procedure. This finding may 
show one of the advantages of the AVW technique; however, 
more studies are needed to confirm it.

In sum, this pilot study confirms the safety and a 58% 
effectiveness of the vaginal wall wrap in simultaneous 
correction of POP stage <3 and severe SUI. Although, the 
recurrence rate of the vaginal wall wrap was higher than 
propylene sling, factors like better subjective outcome (that 
is important in quality of life of patients with SUI) and 
its low complication rate and cost, makes it an attractive 
transvaginal procedure for simultaneous correction of POP 
and SUI.

The anterior vaginal wall epithelium, which its use is safe, 
could make a sufficient fibrous tissue, which consequently 
results in reinforcement of pubourethral ligament and 
restoration of UI.

The success rate of AVW Sling can be improved by 
selection of young women (with better quality of vaginal 
mucousa) and exclusion of patient with a history of failed 
anti‑incontinence surgery. For more conclusive results, 
more studies with larger sample size are recommended.

REFERENCES

1. Haylen BT, de Ridder D, Freeman RM, Swift SE, Berghmans B, 
Lee J, et al. An International Urogynecological Association (IUGA)/
International Continence Society (ICS) joint report on the 
terminology for female pelvic floor dysfunction. Neurourol 
Urodyn 2010;29:4‑20.

2. Luber KM. The definition, prevalence, and risk factors for stress 
urinary incontinence. Rev Urol 2004;6 Suppl 3:S3‑9.

3. Kane AR, Nager CW. Midurethral slings for stress urinary 
incontinence. Clin Obstet Gynecol 2008;51:124‑35.

4. Bai SW, Jeon MJ, Kim JY, Chung KA, Kim SK, Park KH. 
Relationship between stress urinary incontinence and pelvic organ 
prolapse. Int Urogynecol J Pelvic Floor Dysfunct 2002;13:256‑60.

5. Leach GE, Dmochowski RR, Appell RA, Blaivas JG, Hadley HR, 
Luber KM, et al. Female Stress Urinary Incontinence Clinical 
Guidelines Panel summary report on surgical management of 
female stress urinary incontinence. The American Urological 
Association. J Urol 1997;158:875‑80.

6. Rovner ES, Wein AJ. Treatment options for stress urinary 
incontinence. Rev Urol 2004;6 Suppl 3:S29‑47.

7. Ulmsten U, Petros P. Intravaginal sling plasty (IVS): An ambulatory 
surgical procedurefor treatment of female urinary incontinence. 
Scand J Urol Nephrol 1995;529:750‑4.

8. Petros PE, Ulmsten UI. An integral theory of female urinary 
incontinence. Experimental and clinical considerations. Acta 
Obstet Gynecol Scand Suppl 1990;153:7‑31.

9. Moore RD, Serels SR, Davila GW, Settle P. Minimally invasive 
treatment for female stress urinary incontinence (SUI): 
A review including TVT, TOT, and mini‑sling. Surg Technol Int 
2009;18:157‑73.

10. McBride AW, Ellerkmann RM, Bent AE, Melick CF. Comparison of 
long‑term outcomes of autologous fascia lata slings with Suspend 
Tutoplast fascia lata allograft slings for stress incontinence. Am J 
Obstet Gynecol 2005;192:1677‑81.

11. Bidmead J, Cardozo L. Sling techniques in the treatment of genuine 
stress incontinence. BJOG 2000;107:147‑56.

12. Lee JH, Cho MC, Oh SJ, Kim SW, Paick JS. Long‑term outcome 
of the tension‑free vaginal tape procedure in female urinary 
incontinence: A 6‑year follow‑up. Korean J Urol 2010;51:409‑15.

13. Sousa‑Escandón A, Lema Grillé J, Rodríguez Gómez JI, Rios Tallón 
L, Uribarri González C, Marqués‑Queimadelos A. Externally 
readjustable device to regulate sling tension in stress urinary 
incontinence: Preliminary results. J Endourol 2003;17:515‑21.

14. Baessler K, Hewson AD, Tunn R, Schuessler B, Maher CF. Severe 
mesh complications following intravaginal slingplasty. Obstet 
Gynecol 2005;106:713‑6.

15. US Food and Drug Administration. FDA Public Health Notification: 
Serious complications associated with transvaginal placement of 
surgical mesh in repair of pelvic organ prolapse and stress urinary 
incontinence, 2008. Available from: http://www.fda.gov/cdrh/
saftey/102008‑surgicalmesh.html. [Accessed on 2011 July 13].

16. Abrams P, Cardozo L, Fall M, Griffiths D, Rosier P, Ulmsten U, 
et al. The standardisation of terminology in lower urinary tract 
function: Report from the standardisation sub‑committee of the 
International Continence Society. Urology 2003;61:37‑49.

17. Bump RC, Mattiasson A, Bø K, Brubaker LP, DeLancey JO, 
Klarskov P, et al. The standardization of terminology of female 
pelvic organ prolapse and pelvic floor dysfunction. Am J Obstet 
Gynecol 1996;175:10‑7.

18. Amaro JL, Yamamoto H, Kawano PR, Barros G, Gameiro MO, 
Agostinho AD. Clinical and quality‑of‑life outcomes after 
autologous fascial sling and tension‑free vaginal tape: A prospective 
randomized trial. Int Braz J Urol 2009;35:60‑6.

19. Sharifiaghdas F, Mortazavi N. Tension‑free vaginal tape and 
autologous rectus fascia pubovaginal sling for the treatment of 
urinary stress incontinence: A medium‑term follow‑up. Med Princ 
Pract 2008;17:209‑14.

20. Sartori JP, Martins JA, Castro Rde A, Sartori MG, Girão MJ. 
Pubovaginal sling and tension‑free vaginal tape for surgical 
treatment of stress urinary incontinence in women. Rev Bras 
Ginecol Obstet 2008;30:127‑34.

21. Zaragoza MR. Expanded indications for the pubovaginal sling: 
Treatment of type 2 or 3 stress incontinence. J Urol 1996;156:1620‑2.

22. Wadie BS, Edwan A, Nabeeh AM. Autologous fascial sling 



Zargham, et al.: Surgical correction of severe stress urinary incontinence and anterior vaginal wall prolapse

Journal of Research in Medical Sciences | July 2013 |593

vs polypropylene tape at short‑term followup: A prospective 
randomized study. J Urol 2005;174:990‑3.

23. Morgan DM, Dunn RL, Fenner DE, Faerber G, DeLancey JO, 
McGuire EJ, et al. Comparative analysis of urinary incontinence 
severity after autologous fascia pubovaginal sling, pubovaginal 
sling and tension‑free vaginal tape. J Urol 2007;177:604‑8.

24. Lee KS, Han DH, Choi YS, Yum SH, Song SH, Doo CK, et al. 
A prospective trial comparing tension‑free vaginal tape and 
transobturator vaginal tape inside‑out for the surgical treatment 
of female stress urinary incontinence: 1‑year followup. J Urol 
2007;177:214‑8.

25. Raz S, Stothers L, Young GP, Short J, Marks B, Chopra A, et al. Vaginal 
wall sling for anatomical incontinence and intrinsic sphincter 
dysfunction: Efficacy and outcome analysis. J Urol 1996;156:166‑70.

26. Raz S, Siegel AL, Short JL, Snyder JA. Vaginal wall sling. J Urol 
1989;141:43‑6.

27. Hilton P. Trials of surgery for stress incontinence – Thoughts on 
the ‘Humpty Dumpty principle’. BJOG 2002;109:1081‑8.

28. Tincello DG, Alfirevic Z. Important clinical outcomes in 
urogynecology: Views of patients, nurses and medical staff. Int 
Urogynecol J Pelvic Floor Dysfunct 2002;13:96‑8.

29. Jarvis GJ, Hall S, Stamp S, Millar DR, Johnson A. An assessment 
of urodynamic examination in incontinent women. Br J Obstet 
Gynaecol 1980;87:893‑6.

30. Deval B, Haab F. Management of the complications of the synthetic 
slings. Curr Opin Urol 2006;16:240‑3.

31. Freeman RM. Do we really know the outcomes of prolapse 
surgery? Maturitas 2010;65:11‑4.

Source of Support: Isfahan University of Medical Sciences, Isfahan, Iran, 
Conflict of Interest: None declared.


