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Pelvic Organ Prolapse is a female pelvic

floor disorder that is common and

increases in frequency with age. There

are conservative measure of addressing

this problem, but 1 in 10 cases require

surgical repair. Autologous Fascia is an

option for surgical repair, but it comes

with the risk of suture pull-through.

Currently there are no published studies

that demonstrate the optimal suture

configuration on the fascia or vaginal

tissue to maximize the tensile strength and

prevent suture pull through.

Our goal is to determine the ideal method

of suture placement through fascia and

vaginal tissue using an animal model. We

hypothesized that the risk of suture pull

through would be mitigated with the use

of a triple knot or barbed suture with a

vicryl mesh overlay which would have a

greater tensile strength when compared

with single interrupted sutures alone.

Strips of bovine fascia model were

sutured together in an overlapping

fashion with synthetic absorbable

polydioxanone sutures (Ethicon, Inc.) or

with Stratafix Spiral PD0 barbed

bidirectional suture (Ethicon, Inc.). For the

comparison of frozen versus fresh

specimens, the samples were then frozen

for 48 hours thawed for 12 hours. The

suture pullout strength of the prepared

samples was tested using an Instron 5544.

Assuming a 2-sided α of .05, in order to

have 90% power to detect a 50%

difference in the mean between groups, a

sample size of 6 in each comparison was

needed. A one-way ANOVA test was

performed to determine differences

between the means of three or more

independent groups and students t-test

use to finds difference between the

means of two groups.

The mean maximum load for the single

suture attachment was 25N, compared to

84N and 244 N for the triple knot and

barbed suture attachments respectively

(P-value 0.0003). The addition of a Vicryl

mesh overlay did not increase tensile

strength. Freezing and thawing the tissue

resulted in a decrease in tensile strength

of the barbed suture specimen but not for

the single suture attachment technique.

The use of barbed suture for fresh fascial

attachment results in greater tensile

strength when compared with two

methods of single interrupted sutures in

this study. This data may be used to

support attachment of fascia during

pelvic organ prolapse surgery. In vivo

studies are recommended to further

evaluate anatomical outcomes.

1. Nygaard I, Barber MD, Burgio KL, et al. Prevalence of symptomatic pelvic floor disorders in US 

women. JAMA. 2008;300(11):1311-1316. 

2. Bradley SL, Weidner AC, Siddiqui NY, Gandhi MP, Wu JM. Shifts in national rates of inpatient 

prolapse surgery emphasize current coding inadequacies. Female Pelvic Med Reconstr Surg. 

2011;17(4):204-208. 

3. Jelovsek JE, Barber MD, Brubaker L, et al. Effect of Uterosacral Ligament Suspension vs 

Sacrospinous Ligament Fixation With or Without Perioperative Behavioral Therapy for Pelvic 

Organ Vaginal Prolapse on Surgical Outcomes and Prolapse Symptoms at 5 Years in the 

OPTIMAL Randomized Clinical Trial. Jama. 2018;319(15):1554. 

4. Siddiqui NY, Grimes CL, Casiano ER, et al. Mesh Sacrocolpopexy Compared With Native Tissue 

Vaginal Repair. Obstet Gynecol. 2015;125(1):44-55. 

5. Amundsen CL, Flynn BJ, Webster GD. Urethral Erosion After Synthetic and Nonsynthetic

Pubovaginal Slings: Differences in Management and Continence Outcome. J Urol. 

2003;170(1):134-137. 

6. Clemens JQ, DeLancey JO, Faerber GJ, Westney OL, Mcguire EJ. Urinary tract erosions after 

synthetic pubovaginal slings: diagnosis and management strategy. Urology. 2000;56(4):589-594. 

7. Beecham CT, Beecham JB. Correction of prolapsed vagina or enterocele with fascia lata. Obstet

Gynecol. 1973;42(4):542-546. 

8. Mølsted-Pedersen L, Rudnicki M, Lose G. Transvaginal repair of enterocele and vaginal vault 

prolapse using autologous fascia lata graft. Acta Obstet Gynecol Scand. 2006;85(7):874-878. 

9. Flynn BJ, Yap WT. Pubovaginal sling using allograft fascia lata versus autograft fascia for all types 

of stress urinary incontinence: 2-year minimum followup. J Urol. 2002;167(2 Pt 1):608-612. 

10. Tan-Kim J, Nager CW, Grimes CL, et al. A randomized trial of vaginal mesh attachment 

techniques for minimally invasive sacrocolpopexy. Int Urogynecol J. 2015;26(5):649-656. 

11. Morciano A, Marzo G, Caliandro D, et al. Laparoscopic sacral colpopexy and a new approach 

to mesh fixation: a randomized clinical trial. Arch Gynecol Obstet. 2018;298(5). 

12. Greenberg JA, Clark RM. Advances in Suture Material for Obstetric and Gynecologic Surgery. 

Rev Obstet Gynecol. 2009;2(3):146.

13. Broughton G, Janis JE, Attinger CE. Wound healing: an overview. Plast Reconstr Surg. 2006;117(7 

Suppl).

14. Townsend CM , Jr, Beauchamp RD, Evers M MK. Sabiston Textbook of Surgery. 18th ed. New York: 

Saunders; 2007.

15. Maher C, Feiner B, Baessler K, Christmann-Schmid C, Haya N, Brown J. Surgery for women with 

apical vaginal prolapse. Cochrane database Syst Rev. 2016;10(10):1-4.

16. Schimpf MO, Abed H, Sanses T, et al. Graft and Mesh Use in Transvaginal Prolapse Repair: A 

Systematic Review. Obstet Gynecol. 2016;128(1):81-91. 

17. FDA (U.S. Food & Drug Administration). Update on Urogynecologic Surgical Mesh Implants. 

https://www.fda.gov/medical-devices/implants-and-prosthetics/urogynecologic-surgical-

mesh-implants. Published 2016.

18. John TT, Aggarwal N, Singla AK, Santucci RA. Intense Inflammatory Reaction With Porcine Small 

Intestine Submucosa Pubovaginal Sling or Tape for Stress Urinary Incontinence. Urology. 

2008;72(5):1036-1039.

19. Morgan DM, Dunn RL, Fenner DE, et al. Comparative Analysis of Urinary Incontinence Severity 

After Autologous Fascia Pubovaginal Sling, Pubovaginal Sling and Tension-Free Vaginal Tape. J 

Urol. 2007;177(2):604-609. 

20. Tate SB, Blackwell L, Lorenz DJ, Steptoe MM, Culligan PJ. Randomized trial of fascia lata and 

polypropylene mesh for abdominal sacrocolpopexy: 5-year follow-up. Int Urogynecol J. 

2011;22(2):137-143.

21. Lemer ML, Chaikin DC, Blaivas JG. Tissue strength analysis of autologous and cadaveric 

allografts for the pubovaginal sling. Neurourol Urodyn. 1999;18(5):497-503. 

22. Howden NS, Zyczynski HM, Moalli PA, Sagan ER, Meyn LA, Weber AM. Comparison of autologous 

rectus fascia and cadaveric fascia in pubovaginal sling continence outcomes. Am J Obstet

Gynecol. 2006;194(5):1444-1449.

23. Latini JM, Brown JA, Kreder KJ. Abdominal sacral colpopexy using autologous fascia lata. J Urol. 

2004;171(3):1176-1179. 

24. Scott VCS, Oliver JL, Raz S, Kim J-H. Robot-assisted laparoscopic sacrocolpopexy with 

autologous fascia lata: technique and initial outcomes. Int Urogynecol J. 2019;30(11):1965-1971. 

25. Hagen S, Stark D, Glazener C, et al. Individualised pelvic floor muscle training in women with 

pelvic organ prolapse (POPPY): a multicentre randomised controlled trial. Lancet (London, 

England). 2014;383(9919):796-806. 

26. Ângelo ACLPG, de Campos Azevedo CI. Minimally invasive fascia lata harvesting in ASCR does 

not produce significant donor site morbidity. Knee Surgery, Sport Traumatol Arthrosc. 

2019;27(1):245-250. 

Single Interrupted Suture

>

Barbed Suture

Figure 1: Sample 

of single suture 

fascia animal 

model being 

tested on an 

Instron 5544.

Figure 2: 

Measurements 

and 

arrangements of 

sutures on the 

bovine fascia 

model.
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P value 

(compari

ng single 

versus 

barbed)

Avg. Max 

Load (N)

25.39 27.00 83.85 66.46 244.00 243.13 0.0003

Standard 

Deviation 

(N)

9.62 6.80 32.98 25.97 51.52 130.47

Barbed 6 single knots

Fresh Frozen P-

value

Fresh Frozen P-

value

Avg. max Load (N) 215.27 81.11 0.0004 21.01 25.39 0.99

St. Dev (N) 84.12 37.60 4.10 9.62

Table 1 Comparison of three suture methods with and without mesh overlay

Table 2 Comparison of fresh versus frozen barbed and single knot suture 

attachments

Figure 1: Pressure plot of barbed versus single knot suture attachments
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Figure 2: Pressure plot of fresh versus frozen barbed suture attachment


