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ABSTRACT

املستخدمة  بروبني  بولي  رقعة  تآكل  في  جتربتنا  نقل  األهداف:  
التغيرات  ومناقشة  احلوض  بناء  إلعادة  اجلراحية  العمليات  في 

النسيجية لتآكل الرقعة.

خضعوا  مريض   128 لعدد  استعادية  دراسة  أجريت  الطريقة:  
لعمليات جراحية إلعادة بناء احلوض باستخدام رقعة بولي بروبني 
النساء  قسم   – 2009م  مايو  إلى   2006 مايو  من  الفترة  خالل 
هوبي   – ووهان  جلامعة  التابع  رينمني  مستشفى   – والتوليد 
الدميوغرافية  بالتغيرات  املتعلقة  البيانات  جمعت  الصني.   –

للمريض، و مالحظات العملية اجلراحية، و املتابعة.

النتائج:  بلغ معدل وقت املتابعة ل128 مريض 15.2 )1.3-60( 
)رقعة  املهبلي  الرقعة  بتآكل  مريض   7 إصابة  تشخيص  مت  شهر. 
برولني( و عانى مريض من تسرب متعلق بالرقعة. بلغ معدل وقت 
االنحراف املعياري في تآكل الرقعة 9.1 ± 7.6 شهر. متت معاجلة 
جميع املرضى وعددهم 7 باجلراحة. كانت االلتهابات احلادة من 

أهم التغيرات النسيجية في النسيج املتآكل.

خامتة:  حتدث معظم حاالت تآكل رقعة بولي بروبني خالل العام 
األول بعد العملية. يعد إزالة الرقعة من العالج الفعال لتآكلها. 
نحتاج إلى املزيد من الدراسة لتحديد فيما إن كانت رقعة البولي 

بروبني تؤدي إلى حساسية مفرطة.

Objectives: To report our experience on the erosion 
of polypropylene mesh used in pelvic reconstructive 
surgeries, and to discuss the pathological changes of 
mesh erosion.

Methods: We conducted a retrospective study of 128 
patients receiving pelvic reconstructive surgeries with 
polypropylene mesh from May 2006 to May 2009 
in the Department of Gynecology and Obstetrics, 
Renmin Hospital of Wuhan University, Hubei, China. 
Data regarding patient demographics, operation 
notes, and follow up were collected. 

Results: The mean follow-up time for the 128 
patients was 15.2 )1.3-60( months. Seven patients 
were diagnosed with vaginal mesh erosion )Prolene 
mesh(, and one of them suffered from anaphylactoid 

breakout related to the mesh. The mean )± standard 
deviation( time occurring in the mesh erosion was 
9.1 ± 7.6 months. All the 7 patients were treated 
with surgery. Chronic inflammation was the main 
pathological manifestations in the eroded tissue. 

Conclusion: Most cases of polypropylene mesh 
erosions occur within one year postoperatively. 
Removal of the mesh could be the best therapy for 
mesh erosion. Further study is needed to determine if 
the polypropylene mesh induces supersensitivity.
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In the aging society, more and more women suffer from 
pelvic dysfunction diseases. Pelvic organ prolapse 

)POP( is caused by a loss of support from the endopelvic 
connective tissue and pelvic floor musculature. Vaginal 
looseness is considered the anatomic defect, which leads 
to stress urinary incontinence )SUI(. Eleven percent 
of women underwent surgeries for POP, or SUI in 
their lives. The aim of traditional pelvic reconstructive 
surgeries is to restore fascial support by suturing it back 
to its original position. However, the failure rate reaches 
up to 30%. As a reinforcement or replacement of natural 
structure, synthetic mesh has been used for many years 
to reinforce the pelvic floor in a primary or recurrent 
prolapse. The curative effect of synthetic mesh used in 
abdominal prolapse surgeries is definite. Tension free 
vaginal tape )TVT(, a mid-urethral sling procedure with 
synthetic mesh introduced by Petros and Ulmsten, had 
been used widely, and has been proven to be as effective 
as Burch colposuspension.1,2 Various techniques with 
different types of mesh have been introduced for the 
anterior, or posterior vaginal repair.
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Mesh erosion has become a recognized, but 
uncommon complication since the synthetic mesh 
material was typically used. Nygaard’s3 review of 98 
articles on abdominal sacral colpopexy reported the 
general mesh erosion rate was 3.4% in 2004. Visco 
et al4 reported mesh erosion rates as 3.2% in the 
abdominal sacral colpopexies, 4.5% in the abdominal 
sacral colpoperineopexies )abdominal suture(, while 
16% in the vaginal suture. The mesh erosion rate 
rose to 40% when the mesh was placed vaginally. The 
mean mesh erosion time postoperatively were 15.6 
months )abdominal sacral colpopexies(, 12.4 months 
)abdominal sacral colpoperineopexies(, 9 months 
)abdominal suture(, and 4.1 months )vaginal suture(. 
The TVT has a lower urethral erosion rate compared to 
other traditional sling procedures with synthetic mesh. 
To date, TVT has been accepted worldwide because of 
its high success rates, and relatively less complications. 
The reported erosion incidence was from 0.3-23%, lower 
than the autologous material.5 The advantages of super 
strength, durability, easy availability, and versatility has 
to be balanced against an increased risk of infection 
and erosion compared to autograft. Both the cure rate 
and erosion rate are high in anterior vaginal repair with 
synthetic permanent mesh. We retrospectively reviewed 
the records of 128 patients who underwent surgeries 
with polypropylene mesh for POP, or SUI. The aim 
of our study is to report our experience on the erosion 
of polypropylene mesh and to discuss the pathological 
appearance of mesh erosion.

Methods. Between May 2006 and May 2009, 128 
patients that underwent POP, or SUI surgeries in the 
Department of Gynecology and Obstetrics, Renmin 
Hospital of Wuhan University, Hubei, China, with 
Type I monofilament polypropylene mesh )Prolene 
mesh, Prolift pelvic reconstructive system, trans 
vaginal tension-free tape obturator system )TVT-O(, 
Ethicon Inc., Neuchatel, Switzerland(, including 
vaginal hysterectomies combined with anteroposterior 
colporrhaphy, laparoscopic sacral suspension, TVT 
midurethral sling, TVT-O and Prolift system procedure 
were included in the study. Patients with suspected or 
confirmed malignancy, metabolic, endocrine, hepatic, 
or renal diseases were excluded from the study. We 
reviewed medical records, intraoperation notes, and 
pathological reports for each patient, and analyzed 
those with postoperative mesh erosion. We evaluated 
their preoperative history, physical examination, and 
laboratory examination. The severity of POP was 
assessed by the International Continence Society )ICS(, 
Pelvic Organ Prolapse Quantification )POP-Q( staging 
system in all patients. The demographic data of patients 
includes age, parity, vaginal estrogen therapy, tobacco 

use, menopausal status, and body mass index. Data 
of surgical procedure, intraoperative complications, 
follow-up time, mesh-related complications were also 
collected. 

An oral consent was obtained from each patient and 
we did not take extra blood or tissues from any patient. All 
we reviewed were the medical records. Ethical approval 
was obtained from the Research Ethics Committee of 
our hospital. Each patient received vaginal douche and 
intravenous antibiotics for 3 days before the surgery. 
Estrogen vaginal cream was used for patients with 
senile vaginitis for 5-7 days. Patients with uterovaginal 
prolapse received vaginal total hysterectomies combined 
with anteroposterior colporrhaphy, TVT-O, or Prolift 
procedure, and patients with vaginal prolapse and 
SUI received laparoscopic sacral suspension combined 
with TVT-O after a 3-day bowel preparation. In the 
anteroposterior colporrhaphy, the vagina was dissected 
carefully, and the bladder was separated from the vagina. 
The paravesical fossa was opened on both sides, and 
the mesh was then introduced tension-free. The mesh 
was cut to a proper size )6 cm in width x 15 cm in 
length(, and prepared under strict aseptic conditions. 
The vaginal wall was sutured using catgut. Associated 
procedures include a concomitant vaginal hysterectomy, 
concomitant rectocele repair using synthetic mesh, 
or TVT-O. In the laparoscopic sacral suspension, 
the mesh was secured in the rectovaginal septum and 
vesicovaginal septum, and sutured periosteum above the 
first sacral vertebra with at least 3 permanent sutures. 
All the patients received intravenous antibiotics for 5-7 
days after surgery. All patients were required to visit the 
clinic one month and 3 months after discharge, then 
return back for routine office follow-up every 6 months. 
Unrelated complaints and health care maintenance of 
patients were also observed. Pelvic examination was 
performed at each visit. Vaginal ultrasound was used to 
ensure the location of the erosion. The diagnosis of mesh 
erosion was based on the clinical symptoms and pelvic 
examination. Patients with mesh-related symptoms were 
managed initially with daily estrogen and antibiotic 
vaginal cream, regardless of menopausal, or estrogen 
status. The mesh was removed from patients who were 
found with mesh exposition in pelvic examination, or 
was insensitive to conservative therapy. Eroded vaginal 
tissue removed  from each patient underwent biopsy 
with hematoxylin and eosin staining. Patients with mesh 
erosion were followed up for an extra 6-12 months after 
the mesh was removed.

Continuous data were analyzed using student t test 
if appropriate, and categoric data were analyzed using 
the χ2 test by the Statistical Package for Social Sciences 
version 13.0 )SPSS Inc., Chicago, IL., USA(. The 
statistical significance was defined as p<0.05.
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Results. Polypropylene mesh was used in all 128 
patients. There was no statistical difference between 
age, parity, menopausal status, estrogen, smoker, or 
POP stage )Table 1(. Forty-seven patients underwent 
anteroposterior colporrhaphy combination with vaginal 
total hysterectomy, and 3 had mesh erosion. Sixteen 
patients underwent anteroposterior colporrhaphy and 
2 had mesh erosion. In sixteen patients that underwent 
anteroposterior colporrhaphy combined with vaginal 
total hysterectomy and TVT-O, and one of them had 
mesh erosion. Out of the 14 patients who underwent 
laparoscopic sacral mesh suspension combined with TVT-
O, one had mesh erosion at 3 months postoperatively. 
No significant difference )p>0.05( was found between 
each procedure )Table 2(. Erosion mesh is Prolene mesh, 
6 cases in vaginal colporrhaphy and one case in sacral 
mesh suspension. During the follow-up period, 7 had 
mesh erosion with various symptoms. All the erosions 
were located in the vagina, and each patient with mesh 
erosion required mesh excision partly, or completely. 
The details of the erosion group are listed in Table 3. 
All the 7 patients had mesh erosion in the vaginal wall. 
The mean time to erosion for these 7 patients was 9.1 ± 
7.6 months, ranging from 1-24 months. Erosion related 
symptoms including vaginal pain, discharge, bleeding, 
odynuria, and urgency appeared in these 7 cases. All the 
7 patients needed surgery to remove the mesh partly 
or completely, because conservative therapy was not 
effective. Our conservative therapy involved excising the 
unabsorbed suture and the granulation tissue, vaginal 
antibiotics, and vaginal estrogen therapy. 

A 71-year-old patient has to be mentioned here for 
a wheal all over the body in concomitance with the 
mesh. The wheal appeared at 2 months postoperatively 
pervading from limbs to all over the body, and did not 
disappear until the mesh was completely removed. The 
wheal could be induced after eating animal albumin 

like prawn, or chicken. She underwent abdominal 
hysterectomy 20 years ago for ovarian benign tumor. She 
was never hyperergic to other things before the mesh was 
placed in the vagina. Her purulent discharge appeared 
extremely early just at one month postoperatively. 
Pathological reports of the 7 patients’ eroded tissue 
were similar: chronic inflammatory cells )lymphocyte, 
mononuclear macrophage, neutrophil granulocyte, and 
plasmocyte( infiltrating the eroded tissue )Figure 1(. 
Multinucleated giant cell and foreign-body granuloma 
was detected in one sample.

Discussion. Clinical characteristics of mesh erosion. 
The characteristics of ideal mesh involve physical 
and chemical inertia, non-carcinogenicity, non-
immunogenicity, robustness, cheap, anti-infection, and 
multiformity. It was introduced in the middle 1900s and 
the studies had never stopped since then. Prolene mesh 
is type 1 mesh. Mesh erosion is a special complication 
of synthetic mesh used in POP or SUI surgeries. An 
author reported that synthetic mesh erosion of sacro-
colpopexy rate ranged from 0.8-12%.6 A multicenter 
study in Northern Europe on TVT reported no mesh 
erosion after 58 months follow-up.7 Approximately 

Table 1 - Demographics of 128 cases.
 

Variable No erosion (n=121) With erosion (n=7) P-value
Mean ± SD 95% CI (range) Mean ± SD 95% CI (range)

Age )years(   54.7 ± 13.4 52-57.1 )30-83( 51.7 ± 9.4 44-58.6 )44-71(   0.35
Parity   2.4 ± 1.5 2.1-2.7    )1-8(   1.9 ± 1.1 1.1-2.7 )1-4(   0.10
Menopausal, n )%( 67 )55.4( 3 )42.9(   0.78
Estrogen, n )%( 13 )11.1( 1 )14.2(   0.85
Smoker, n )%( 1   )1( 0    - -
POP stage 2, n )%( 23 )19( 1 )14.2(   0.91

POP stage 3, n )%( 59 )49( 4 )57(   0.82

POP stage 4, n )%( 39 )32( 2 )29(   0.72
Follow-up time )m( 15.4 ± 8.5 13.9-16.9 )3-25( 11.9 ± 4.9 8.3-15.5 )5-20( 0.8

Data are presented as mean + standard deviation )SD [range](, or n )%(. CI - confidence interval, 
POP - pelvic organ prolapse, m - months

Table 2 - Operation methods carried out for patients.

Characteristics No erosion 
n=121

With erosion
n=7 

Erosion
rate (%)

P-value

APC 14 2 )13(
VTH+APC 44 3   )6(
VTH+APC+TVT-O 15  1   )6(
LSS+TVT-O 13  1   )7( >0.05
TVT-O   6 0   0
VTH+Prolift 21 0   0
Prolift   4 0   0
APC - anteroposterior colporrhaphy, VTH - vaginal total hysterectomy, 
LSS - laparoscopic sacral suspension, TVT-O - tension free vaginal tape
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2-12% of patients with anterior colporrhaphy received 
surgery to trim, or remove the mesh due to infection, 
or mesh erosion. The disparity of the mesh erosion 
could be due to the surgical technique. A vertical 
vaginal incision is considered to increase erosion rate 
of synthetic mesh. In this study, the erosion rate of 
different operations was 6-13%. Many retrospective 
studies have reported some possible risk factors of 
mesh erosion. Achtari et al8 reported that age was an 
independent risk factor for mesh erosion. Deffieux et 
al9 also reported that age was an independent predictive 
factor of vaginal erosion, especially for those above 70 
years old. Lowman et al10 reported that tobacco use was 
a risk factor for mesh erosion. His study showed that 
the erosion rate in smoking patients was 4 times higher 
than in non-smoking patients. Two comparative studies 
found that different mesh type had nothing to do with 
the incidence of vaginal mesh erosion in smoking 
patients.8,9 Thompson et al11 reported concomitant 
hysterectomy caused a higher rate of mesh erosion 
)13.6 versus 0.7%(. Culligan et al12 also found that 
mesh erosion was related to hysterectomy. In contrast, 

Brizzolara and Pillai-Allen4 found no mesh erosions in 60 
patients who underwent hysterectomy, and one erosion 
in 64 patients )0.8%( with a previous hysterectomy. 
Wu et al13 found that concomitant hysterectomy with 
abdominal sacral colpopexy was associated with an 
increased risk of mesh erosion in women with estrogen 
therapy. However, hysterectomy was not a risk factor of 
erosion for women without estrogen treatment. Wu et 
al13 also reported that anterior vaginal wall imbrication 
with silk sutures increased the risk of erosion. The 
mechanism was unclear, however, tissue ischemia caused 
by imbrication and an inflammatory reaction caused by 
the silk sutures might be the 2 possible explanations, 
which cannot explain posterior erosion. The possible 
reason is the inherent nature of the anterior vagina, 
which makes the anterior vagina more susceptible 
to be eroded. It is hard to evaluate if the existence of 
other mesh simultaneously increases the occurrence of 
erosion. This study is limited by a small sample size, and 
the relative fact of mesh erosion is uncertain. Therefore, 
it is difficult to determine if erosion will happen to those 
patients nowadays without mesh erosion in the future. 

In this study, all the erosions are located in the 
vagina, but what is the reason for this phenomenon? 
The real mechanism of erosion is still uncertain. Poor 
incorporation, infection, and excessive foreign body 
reaction are considered multiple factors for fibrous 
tissues. Fibroblasts and collagen were present in half 
of the specimens. The vagina is susceptible to infection 
due to its anatomical position. The rolling of the mesh 
caused by inadequate vaginal incision suturing may 
lead to vaginal pressure necrosis, wound infection, and 
impaired wound healing after infection. Therefore, the 
vagina seems to be eroded more easily. However, the 
possibility of a surgical error should also be considered, 
which is probably  the major reason for vaginal erosion 
in some conditions. In this study, all the vaginal erosions 

Table 3 - Cases in the erosion group. 

Patient 
number

Age, 
(years) 

Parity POP 
stage

Procedure Location in 
the vagina

Symptom before 
treatment

Time to erosion, 
(months)

Treatment Follow-up 
(months)

After surgery

1 46 1 4 VTH+APC
+TVT-O

Anterior Lower abdominal 
pain

13 Mesh excision 16 Normal

2 49 1 3 VTH+APC Anterior Vaginal pain   8 Mesh excision 10 Normal

3 71 4 3 APC Anterior Purulent discharge    1 Mesh excision 
)complete(

12 Normal

4 52 2 4 APC Posterior Vaginal pain   9 Mesh excision  11 Normal

5 44 1 3 LSS+TVT-
O

Posterior Sexual pain   3 Mesh excision   5 Normal

6 55 2 3 VTH+APC Anterior Odynuria, urgency   6 Mesh excision   9 Normal

7 45 2 2 VTH+APC Posterior Bleeding, rufous
 discharge

24 Mesh excision 20 Normal

VTH - vaginal total hysterectomy, APC - laparoscopic sacral suspension, TVT-O - tension free vaginal tape, LSS - laparoscopic sacral suspension

Figure 1 - Inflammatory cells infiltrating the vaginal wall tissue )20x10(. 
The arrow points to a phagotrophic phenomenon.
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required mesh removal because conservative therapies 
were not effective. Different mesh had no significant 
different erosion occurrence. But in this study, all 
mesh erosions originated from the Prolene mesh. It 
was possibly because the Prolene mesh is much heavier 
than the Prolift mesh, but less flexible than the TVT-O 
mesh, which is unfavorable for the tissue to grow, but 
easy for infection.

Wheal-like erythra in erosion patient. In this study, 
one 71-year old patient suffered wheal-like erythra with 
skin itch as a simultaneous phenomenon all over her 
body postoperatively for more than 9 months, and the 
erythra did not disappear until the complete removal 
of the mesh. It seemed that the erythra was caused by 
the mesh, but the erythra could be induced by eating 
animal albumin like prawn or chicken. Anti-anaphylaxis 
was effective for the erythra. In the 6 months follow-up 
after removal of the mesh, the erythra never reappeared 
even though she ate prawn or chicken. Two laboratory 
examinations also suggested the possible relation 
between the polypropylene mesh and the erythra, 
however, in her specimens no eosinophil cell was found. 
The erythra may be concerned with the polypropylene 
mesh. This case indicates that the erythra is an 
anaphylaxis, but the anaphylactogen is not indefinite. 
One reasonable explanation is that the inflammatory, 
or foreign body reaction caused by mesh, sensitized the 
patient to animal albumin. The exact mechanism needs 
further studies. 

Pathological appearance of vaginal tissue with mesh 
erosion. There are 4 stages of pathological changes 
after inserting the mesh: stage 1 )in a week( - instant 
inflammatory reaction, micrangium hyperplasia, 
granulation tissue and giant cells emerge around the 
mesh; stage 2 )1-2 weeks( - granulation tissue exists 
and vesicular tissue starts to form; stage 3 )2-4 weeks( - 
instant inflammatory reaction vanishes and micrangium 
reverts; stage 4 )after 4 weeks( - giant cell attacks and 
fibroplasias emerges on the surface of the mesh. In this 
study, surgeries to remove mesh were performed at least 
3 months after pelvic reconstructive surgeries, in which 
the following were observed: chronic inflammatory cells 
infiltrate the tissue near the mesh, fibrous connective 
tissue hyperplasia and hemangiectasia can be detected 
in the submucous layer, vaginal wall endepidermis is 
parakeratotic and hyperplastic, and a foreign-body 
granuloma was found in one sample. It is not definite 
if these pathological changes of eroded tissue cause 
the pathological appearance. The polypropylene mesh 
used in pelvic reconstructive surgeries is considered 
nonabsorbable, nontoxic, and provides high tensile 

strength for reconstruction. Mesh in tissue develops 
fibrous scarring in adjacent tissues, injuries to 
surrounding tissues, infection, and erosion, or even 
rejection. 

In conclusion, most polypropylene mesh erosions 
occur within one year postoperatively. Removal of 
the mesh could be the best therapy for mesh erosion. 
Further study is needed to determine if polypropylene 
mesh induces supersensitivity.

References
  
  1. Petros PE, Ulmsten UI. An integral theory of female urinary 

incontinence. Experimental and clinical considerations. Acta 
Obstet Gynecol Scand Suppl 1990; 153: 7-31.

  2. Ulmsten U, Petros P. Intravaginal slingplasty )IVS(: an 
ambulatory surgical procedure for treatment of female urinary 
incontinence. Scand J Urol Nephrol 1995; 29: 75-82.

  3. Nygaard IE, McCreery R, Brubaker L, Connolly A, Cundiff G, 
Weber AM, et al. Abdominal sacrocolpopexy: a comprehensive 
review. Obstet Gynecol 2004; 104: 805-823.

  4. Visco AG, Weidner AC, Barber MD, Myers ER, Cundiff GW, 
Bump RC, et al. Vaginal mesh erosion after abdominal sacral 
colpopexy. Am J Obstet Gynecol 2001; 184: 297-302.

  5. Clemens JQ, DeLancey JO, Faerber GJ, Westney OL, Mcguire 
EJ. Urinary tract erosions after synthetic pubovaginal slings: 
diagnosis and management strategy. Urology 2000; 56: 589-
594.

  6. Brizzolara S, Pillai-Allen A. Risk of mesh erosion with sacral 
colpopexy and concurrent hysterectomy. Obstet Gynecol 2003; 
102: 306-310. 

 7. Nilsson CG, Kuuva N, Falconer C, Rezapour M, Ulmsten 
U. Long-term results of the tension-free vaginal tape )TVT( 
procedure for surgical treatment of female stress urinary 
incontinence. Int Urogynecol J Pelvic Floor Dysfunct 2001; 12: 
2-5.

  8. Achtari C, Hiscock R, O’Reilly BA, Schierlitz L, Dwyer PL. 
Risk factors for mesh erosion after transvaginal surgery using 
polypropylene )Atrium( or composite polypropylene/polyglactin 
910 )Vypro II( mesh. Int Urogynecol J Pelvic Floor Dysfunct 
2005; 16: 389-394.

  9. Deffieux X, de Tayrac R, Huel C, Bottero J, Gervaise A, Bonnet 
K, et al. Vaginal mesh erosion after transvaginal repair of 
cystocele using Gynemesh or Gynemesh-Soft in 138 women: 
a comparative study. Int Urogynecol J Pelvic Floor Dysfunct 
2007; 18: 73-79. 

10. Lowman JK, Woodman PJ, Nosti PA, Bump RC, Terry CL, 
Hale DS. Tobacco use is a risk factor for mesh erosion after 
abdominal sacral colpoperineopexy. Am J Obstet Gynecol 2008; 
198: 561e1-561e4.

11. Thompson PK, Pugmire JE, Sangi-Haghpeykar H. Abdominal 
sacrocolpopexy utilizing Gortex-Tex in genital prolapse. Journal 
of Pelvic Medicine and Surgery 2004; 10: 311-317.

12. Culligan PJ, Murphy M, Blackwell L, Hammons G, Graham 
C, Heit MH. Long-term success of abdominal sacral colpopexy 
using synthetic mesh. Am J Obstet Gynecol 2002; 187: 1473-
1480.

13. Wu JM, Wells EC, Hundley AF, Connolly A, Williams KS, 
Visco AG. Mesh erosion in abdominal sacral colpopexy with 
and without concomitant hysterectomy Am J Obstet Gynecol 
2006; 194: 1418-1422.


