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Review Article

Use of Grafts in Pelvic Reconstructive Surgery

Myung Jae Jeon and Sang Wook Bai
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There has been growing interest in the use of grafts in
pelvic reconstructive surgery. This article will address avail-
able graft materials and assess their clinical efficacy and
safety. We conducted a Pubmed MEDLINE literature search
for full-length English text studies with follow-up periods of
at least one year. There are many reports on synthetic and
biological graft materials; the majority are not well-designed,
have short-term follow-up, small sample sizes, and poor
outcome assessment. The use of non-absorbable synthetic
grafts may offer excellent anatomical cure rates. However, it
is associated with a high incidence of graft-related complica-
tions, including healing abnormalities and adverse bladder,
bowel, and sexual function effects. These complications can be
decreased with absorbable synthetic meshes, but efficacy is
lower compared to non-absorbable ones. There is insufficient
evidence in favor of biological grafts. In conclusion, based on
current knowledge, routine application of grafts in pelvic
reconstruction is not recommended. It is preferred that graft
utilization be individualized, with close monitoring for
complications.
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INTRODUCTION

Pelvic organ prolapse is a common disorder
that affects urinary, bowel, and sexual functions in
women. The lifetime risk of surgery for pelvic
organ prolapse and wurinary incontinence is
estimated to be 11%, with a 29% rate of reopera-
tion.! Failure rates increase with subsequent at-
tempts at surgical correction. Suboptimal long-
term outcomes reported with traditional anterior
and posterior colporrhaphy have led to growing
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interest in grafts. Graft interposition helps reduce
failure rates from plication of attenuated tissue
and from lack of identifying all existent defects.
Furthermore, readily available synthetic (mesh)
and biological (allograft or xenograft) products
may obviate the need for separate tissue har-
vesting and patient repositioning for autologous
grafts, and thus reduce the required operating
time.

After successful experiences with pubovaginal
sling, tension-free vaginal tape, and abdominal
sacrocolpopexy, various trials using grafts have
been performed in vaginal pelvic reconstructions
even to the extent of multi-compartmental pelvic
floor defects with techniques using total vaginal
mesh.**

Recently, a web-based survey was administered
to American Urogynecologic Society members via
email to evaluate attitudes and practice patterns
regarding use of synthetic mesh in vaginal pelvic
reconstructive surgery. Interestingly, among
responders, those not fellowship-trained were 2.5
times more likely to use mesh than those trained
(95% confidence interval 1.3-4.9, p=0.008).”

The main problem with the use of grafts in
vaginal pelvic reconstructive surgery is the lack of
efficacy and safety evidence. Clinical data are
mostly derived from experiences in reconstructive
surgery on ventral hernias, ophthalmology, and
orthopedics. Although graft applications proved
to be low risk in certain vaginal procedures, such
as pubovaginal sling and tension-free vaginal
tape, much more graft material is required for
pelvic reconstructions. It is therefore expected that
healing problems, such as extrusion, erosion, and
rejection, will occur more frequently.

In this article, the general properties of available
graft materials for pelvic reconstruction will be
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addressed, and their clinical efficacy and safety
assessed based on results of the literature review.

GRAFT MATERIALS AVAILABLE FOR
PELVIC RECONSTRUCTION

Graft materials are either synthetic or biological.
Synthetic grafts are classified into absorbable and
non-absorbable types, and subclassified into 4
groups based on physical properties. Biological
grafts are classified into 3 groups, including
autologous (rectus fascia, fascia lata, vaginal
mucosa), allograft (cadaveric fascia lata, dermis),
and xenograft (porcine dermis, small intestinal
submucosa).

Synthetic grafts (Mesh)

Mesh differs in several physical properties,
including the type of filament (monofilamentous
versus multifilamentous), pore size (macroporous
(> 75 microns) versus microporous (< 10 microns)),
porosity (defined as the difference between total
fabric area and area covered by fabric), weight,
architecture (knitted versus woven), and flexi-
bility.

With regard to infection, mesh pore size is
important because bacteria are, on average, less
than 1 micron, whereas macrophages and neutr-
ophilic granulocytes are larger than 10.° There-
fore, multifilamentous mesh, with interstices less

than 10 microns, is prone to cause infection and
requires removal in such cases. Ingrowth of
fibrous tissue, a measure of graft success as
scaffold, and flexibility or stiffness also depend on
pore size.”® With larger pores, flexibility increases.”
Amid classified available biomaterials into 4 types
by pore size’ Mesh weight also relates to
flexibility, and in animal studies, lighter materials
have less contracture and folding during healing,"
Woven mesh is reported to have to a high inci-
dence of healing problems."

Table 1 shows several mesh types used for
pelvic reconstruction, based on Amid’s classifica-
tion system. Type 1 mesh has been the preferred
type, but in spite of excellent anatomical cure
rates with mesh application, a high incidence of
healing abnormalities and deteriorations in blad-
der, bowel, and sexual functions remain to be
resolved.

Biological grafts

The high incidence of complications associated
with synthetic materials has led to the use of
biological grafts. Autologous fascia may be an
attractive material in terms of cost-effectiveness,
availability, and biocompatibility. It also mini-
mizes tissue property changes seen in processed
versus fresh tissue specimens, and eliminates risk
of donor viral transmission. Grafts are harvested
either from the rectus fascia or from outer thigh
fascia lata. Use of rectus fascia requires a larger

Table 1. Summary of Mesh Used for Pelvic Reconstruction

Type Pore size Component Product
I Macroporous (pore size > 75um) Polypropylene Marlex
Atrium
Prolene
Gynemesh
Polypropylene/Polyglactin 910 Vypro
Polyglactin 910 Vieryl
II Microporous Expanded PTFE Gore-Tex
11 Macroporous and Micropoprous — Polyethylene terephthalate Mersilene
PTFE Teflon
IV Submicronic Not used in pelvic reconstruction

PTFE, polytetrafluoroethylene.
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abdominal incision, with greater potential surgical
morbidity and recovery time. Tissue quality may
also be compromised in women with inherent
tissue weakness.'”"> Although fascia lata can be
harvested through a small incision, with thicker
and stronger tissues obtained, it requires patient
repositioning for a second operative site and also
has potential morbidity, including hematoma and
seroma formation, incisional infection, and post-
operative thigh pain."* The vaginal wall patch
may eliminate such problems but is not as strong
as synthetic or fascial grafts.”” Therefore, autolo-
gous grafts have rarely been used in pelvic recon-
struction.

The advantage of allografts or xenografts is
avoidance of the time and morbidity of fascial
harvest with the achievement of greater biocom-
patibility and lower erosion risk compared to
synthetics. Cadaveric fascia lata/dermis and por-
cine dermis are commonly used as biological
materials for pelvic reconstruction. However, use
of these materials causes several concerns, such as
durability, prion or virus transmission, or residual
antigenicity causing graft versus host reactions.

In an experimental investigation of time-depen-
dent changes in tensile strength, stiffness, shrink-
age, and distortion among cadaveric, porcine
dermis, porcine small intestine submucosa, poly-
propylene mesh, and autologous fascia, only mesh
and autologous fascia showed no difference in
tensile strength from baseline. Conversely, a
significant loss of tensile strength and stiffness
occurred in porcine and cadaveric materials
within 12 weeks."® The sterilization and storage
process of allograft materials may impact me-
chanical properties. Freeze-dried cadaveric fascia
was reported to be less stiff and had significantly
lower maximum load to failure when compared to
autologous rectus fascia, cadaveric dermis, and
solvent dehydrated cadaveric fascia lata.”

DNA has been detected in freeze-dried or
solvent-dehydrated cadaveric fascia lata and
acellular dermis. The risk of human immunodefi-
ciency virus transmission from frozen allografts
has been estimated to be 1 in 8 million.”® Tissue
rejection remains a concern with non-autologous
tissues but has not specifically been reported to
date.

The ideal biomaterials should meet several
characteristics including being inert, sterile,
non-carcinogenic, mechanically durable, liable to
cause no/minimal inflammatory or immune reac-
tion, inexpensive, convenient, easy to use, readily
available, able to maintain implanted shape and
configuration, able to withstand modification by
body tissue (if synthetic), and able to resist enzy-
matic breakdown prior to established neovascu-
larization and collagen in-growth (if biologic).19
Unfortunately, the perfect biomaterial which
meets all these criteria, does not exist.

CLINICAL DATA ON GRAFT USE IN
PELVIC RECONSTRUCTION

The limitations to assess efficacy and safety of
synthetic or biological grafts in vaginal pelvic
reconstructive surgery include variability in suc-
cess and failure definitions, lack of functional out-
comes reports, and lack of well-designed studies
(especially randomized controlled trials and
long-term follow-up periods). In the following
review of clinical outcomes, results of cases with
at least 1-year follow-up will be presented.

Anterior vaginal wall prolapse

The most common site of recurrent pelvic organ
prolapse is the anterior compartment, with failure
rates reported at 70%.”” Such high recurrence rates
may be due to the use of attenuated tissue for
plication or the failure to identify all existent
defects. Richardson et al. showed that 70-80% of
all cystoceles were due to lateral defects, in which
lateral attachments of the vesicopelvic or anterior
cardinal ligaments to the pelvic sidewall were
disrupted.” Combined central and lateral defects
can occur in severe anterior vaginal prolapse.
Frequent complications and technical difficulty
with a vaginal approach to paravaginal repair
have limited its widespread use in clinical prac-
tice. Even after paravaginal repair with anterior
colporrhaphy, high recurrence of anterior vaginal
prolapse has been noted.”

In 1996, Julian reported a prospective rando-
mized study of synthetic, non-absorbable mesh
(Marlex) in 24 women with recurrent anterior
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vaginal wall prolapse. After two years, 4 women
in the control group and none in the mesh group
had recurrent anterior vaginal wall prolapse.
However, 3 (33%) patients had mesh-related
complications; 2 with (16.7%) vaginal erosion, and
1 with (8.3%) granulation.”

Several other studies have shown that the use
of non-absorbable synthetic mesh for anterior
vaginal wall prolapse offers excellent anatomical
cure rates."”* However, a high incidence of
healing abnormalities has been noted, although
most can be conservatively treated with local
estrogen or simple excision of exposed mesh in
the office setting. Functional adverse outcomes
such as de novo urgency, urge incontinence, and
de novo dyspareunia have also been frequently
reported.

The use of absorbable synthetic mesh appears to
lessen mesh-related complications, although it
also decreases anatomical cure rates. In a pro-
spective randomized controlled study, Sand et al.

evaluated the efficacy of adding polyglactin 910
(Vicryl) to anterior colporrhaphy. Eighty women
received mesh, and 80 did not. Preoperatively, 49
women had central cystocele to the hymenal ring,
and 111 women had cystocele beyond the in-
troitus. At 1-year follow-up, 30 (43%) of 70 sub-
jects without mesh and 18 (25%) of 73 subjects
with mesh had recurrent cystoceles to the mid-
vaginal plane (p=0.02). Eight women without
mesh and 2 women with mesh had recurrent
cystoceles to the hymenal ring (p=0.04). No
recurrent cystoceles beyond the hymenal ring
occurred in either group.34

However, Weber et al. found no significant
difference in recurrence of cystoceles in their
prospective randomized study using the same
mesh. One-hundred-fourteen women with ante-
rior vaginal prolapse (mostly stage Il and III, ac-
cording to the pelvic organ prolapse quantifica-
tion system) were assigned to undergo anterior
repair by one of 3 techniques: standard, standard

Table 2. Summary of Clinical Data on Use of Synthetic Mesh for Anterior Vaginal Wall Prolapse

Author

Patient Follow-up Cure

Used graft

Graft-related complication (%)

No)  (yrs) (%)
Julian® Polypropylene (Marlex) 12 2 100 Vaginal erosion (16.7), Granulation (8.3)
Flood* Polypropylene (Marlex) 140 3.2 100 Vaginal erosion (2.1), No de novo urge incontinence
Nicita” Polypropylene (Marlex) 44 1.2 100 Vaginal erosion (2.3), De novo dyspareunia (2.3)
Canepa26 Polypropylene (Marlex) 16 2 94
Migliari”  60% Polyglactin910 / 15 1.9 93 No vaginal erosion, De novo dyspareunia (20),
40% Polyester De novo urge incontinence (22.2)
Sand™ Polyglactin910 (Vicryl) 73 1 75 No vaginal erosion
Weber” Polyglactin910 (Vicryl) 26 1.9 42 Vaginal erosion (3.8)
Dwyer”  Polypropylene (Atrium) 64 24 94 Vaginal erosion (4.7), De novo dyspareunia (3.1),
De novo urgency (4.7), De novo urge incontinence (4.7)
Migliar128 Polypropylene (Prolene) 12 17 75
Hung29 Polypropylene (Prolene) 38 1.8 87 Vaginal erosion (10.5), De novo dyspareunia (9.5)
Milani® Polypropylene (Prolene) 32 14 94 Vaginal erosion (13), Increased dyspareunia by 20%,
Increased detrusor instability by 34%
de Tayrac” Polypropylene (Gynemesh) 48 17 87 Vaginal erosion (8.3)
de Tayrac32 Polypropylene (Gynemesh) 87 2 92 Vaginal erosion (8.0), De novo dyspareunia (16.7)
de Tayrac® Polypropylene (Gynemesh) 55 31 89 Vaginal erosion (9.1),

Local pain around mesh shrinkage (5.5),
De novo dyspareunia (16.7), De novo urgency (7.0)
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plus polyglactin 910 mesh, or ultralateral anterior
colporrhaphy. One-hundred-nine patients under-
went operation, 83 returned for follow-up. At
median follow-up of 23.3 months, 10 (30%) of 33
patients assigned to the standard anterior colpor-
rhaphy group experienced satisfactory (stage 0) or
optimal (stage I) anatomical results, compared
with 11 (42%) of 26 patients with standard plus
mesh, and with 11 (46%) of 24 patients with ultra-
lateral anterior colporrhaphy.zo

Several reports on biological grafts have shown
excellent results with lower graft-related risks,
except for the report of Clemons et al.”>* However,
the only well-designed study failed to demon-
strate efficacy with allografts. In a prospective
randomized trial, Gandhi et al. compared anterior
colporrhaphy alone (n=78) and with augmented
with fascia lata graft (n=76) for cystoceles of
stage II or more. Sixteen (21%) women in the
patch group and 23 (29%) in the control group

151

experienced recurrent anterior vaginal wall pro-
lapse, defined as stage Il anterior vagina wall
prolapse or worse (p = 0.229).* There are no ran-
domized controlled or case-control studies on the
use of xenografts.

Table 2 and 3 briefly summarize outcomes fol-
lowing use of grafts in anterior pelvic reconstruc-
tion.

Posterior vaginal wall prolapse

Traditional posterior colporrhaphy with or
without levator ani plication has been reported to
result in suboptimal (yet relatively acceptable
compared to anterior colporrhaphy) long-term
anatomical cure rates, and contribute to significant
bowel and sexual dysfunction.” Discrete site-spe-
cific repair, based on the concept of Richardson et
al. is also reported to be suboptimal. In a retro-
spective case-control study, Abramov et al., noted

Table 3. Summary of Clinical Data on Use of Biological Grafts for Anterior Vaginal Wall Prolapse

Patient Follow-up Cure

Author Used graft N Graft-related complication (%
i No) r) (%) plication (%)
Cosson”  Autologous vaginal 46 14 93 Massive hemorrhage (2.2), Ureteral injury (2.2),
plastron Granuloma (10.9)
Groutz®  Solvent-dehydrated 21 17 100  None
cadaveric fascia lata
Kobashi” Solvent-dehydrated 132 1 98  Wound separation (3.0), Dyspareunia (3.0),
cadaveric fascia lata Vaginal pain (0.7), Osteitis pubis (0.7),
(Tutoplast) De novo urge incontinence (6.0),
Prolonged urinary retention (0.7)
Gandhi*  Solvent-dehydrated 76 1.1 79
cadaveric fascia lata
(Tuboplast)
Chung®  Cadaveric dermis 19 23 89 Infected graft removal (5.3), De novo urgency (33.3)
(Alloderm)
Clemons”  Cadaveric dermis 33 15 59  No erosion, rejection and de novo dyspareunia
(Alloderm)
Friedman® Bovine tendon collagen 4 4 100
Salomon""  Porcine dermis (Pelvicol) 27 12 81  Persistent pain requiring implant removal (3.7),
No infection, rejection and de novo dyspareunia
Leboeuf?  Porcine dermis (Pelvicol) 43 1.3 93  No infection, erosion and vaginal stenosis,
De novo urge incontinence (11.7)
Gomelsky43 Porcine dermis (Intexen) 70 2 87  Superficial vaginal wound separation (1.4),

De novo urgency (4.3)
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a significantly higher anatomical recurrence rate
of rectoceles and similar rates of dyspareunia and
bowel symptoms following site-specific repair
compared to traditional midline plication.*

Reports on the use of grafts for posterior vagi-
nal wall prolapse are more limited than those for
anterior vaginal wall prolapse.'”*****" Table 4
briefly summarizes outcomes following the use of
grafts in posterior pelvic reconstruction.

The use of synthetic mesh in posterior pelvic
reconstruction has been associated with high
incidence of vaginal erosion and functional ad-
verse outcome as demonstrated in anterior pelvic
reconstruction,'****¥

The only well-designed study failed to evaluate
the efficacy of mesh. In a prospective randomized
controlled trial by Sand et al., 91 women had
rectocele to the mid-vaginal plane, 31 to the
hymenal ring, and 22 beyond the introitus. Sixty-
five women received polyglactin 910 mesh, 67 did
not. At 1 year, 4 (5.7%) subjects without mesh and
3 (41%) with mesh had recurrent rectoceles to
mid-vaginal plane (p = 0.66). An additional 3 women

in each group had recurrent rectoceles beyond the
hymenal ring (p = 0.96).”* Based on current knowl-
edge, the addition of synthetic grafts in posterior
pelvic reconstruction does not appear to have any
advantage over traditional procedures, unlike
anterior pelvic reconstruction.

Only 4 studies on biological materials are avail-
able and there are no randomized controlled or
case-control studies. Oster et al. described using
submucosal dermis graft to reinforce the vaginal
wall. Fifteen patients were followed up for 4
years. All patients were cured of symptoms, and
anatomical results were less than perfect in only
1 case. However, significant graft-related compli-
cations were noted.*

Kohli et al. described their initial experience of
rectocele repair using dermal allograft to augment
site-specific fascial defect repair of rectovaginal
repair. Forty-three women with advanced pos-
terior vagina wall prolapse underwent dermal
allograft augmentation. At an average of 12.9
months, 28 (93%) of 30 women were noted to have
attained surgical cure, defined as a point Ap

Table 4. Summary of Clinical Data on Use of Grafts for Posterior Vaginal Wall Prolapse

Patient Follow-up Cure

Author Used Graft Graft-related complication (%
No) 1) (%) plication (%

Synthetic mesh

Sand™ Polyglactin (Vicryl) 65 1 91 None

Dwyer'”  Polyprolene (Atrium) 50 24 100 Vaginal erosion (12.0), Rectovaginal fistula (2.0),
De novo dyspareunia (2.0)

Milani” Polypropylene (Prolene) 31 14 94  Vaginal erosion (6.5), Increased dyspareunia by
63%, Pelvic abscess (3.2)

de Tayrac"” Polypropylene (Gynemesh) 25 1.9 92 Vaginal erosion (12.0), De novo dyspareunia (7.7),
De novo defecation disorders (10.0)

Biological grafts

Oster™ Autologous dermis 15 25 93 Infection (6.7), De novo dyspareunia (10),
Constipation (33.3)

Kohli*’ Cadaveric dermis (Duraderm) 30 1.1 93 No rejection, erosion and de novo dyspareunia

Altman™  Porcine dermis (Pelvicol) 29 1 62

Dell” Porcine dermis (Pelvicol) 41 1 Vaginal dehiscence (14.6)

Dell™ Porcine dermis (Pelvisoft) 35 1 None
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measurement of less than -0.5. No graft-related
complications were noted.”

Altman et al. evaluated the functional and
anatomical outcomes after transvaginal rectocele
repair using porcine collagen mesh (Pelvicol) in 29
women. At 6- and 12-month follow-ups, 5 (17%)
and 7 (24%) of 29 women had stage II or worse
rectocele, respectively. Bowel symptoms were
significantly improved at the 6-month follow-up,
but were less pronounced at 12 months. They
concluded there was substantial risk for recur-
rence with unsatisfactory anatomical and func-
tional outcomes 1 year following surgery.”

Dell et al. reported their initial series of 35
patients treated with porcine dermal acellular
collagen matrix biomesh (Pelvisoft), which alle-
viated problems with early postoperative vaginal
mucosal dehiscence and delayed healing experi-
enced with Pelvicol (14.6%). In their reports,
anatomical cure rates were not presented, al-
though overall improvement was noted. Average
measurement of point Ap was 0.3 preoperatively
and -2.3 postoperatively and point Bp was 1.2

153
preoperatively and -2.5 postoperatively.”
Vaginal vault prolapse

In abdominal sacrocolpopexy, the gold standard
surgical procedure for vaginal vault prolapse, the
use of grafts is proven to be effective and safe. In
the literature review, Nygaard et al. presented
satisfactory long-term anatomical cure rates with
low incidence of mesh-related complications.”
They noted that vaginal mesh erosion was dra-
matically decreased with use of prolene mesh
(0.5%) compared to other synthetic materials (3.1-
5.5%). Hilger et al. presented a 74% success rate
after abdominal sacrocolpopexy using poly-
propylene mesh (Marlex) at a mean follow-up of
13.7 years.” The superior material for abdominal
sacrocolpopexy has not been fully investigated. In
a retrospective cohort study, Gregory et al,
compared surgical outcomes of abdominal
sacrocolpopexy with synthetic mesh to cadaveric
fascia lata. Nineteen women who had abdominal
sacrocolpopexy with synthetic mesh and 18

Table 5. Summary of Clinical Data on Use of Grafts for Vaginal Vault Prolapse

Patient Follow-up

Author Used graft

Cure

Graft-related complication (%)

(No) — (yrs) (%)
Abdominal sacrocolpopexy
Nygaard52 Various 05-3 78-100 Vaginal erosion
Autologous/cadaveric fascia or dura mater (0)
Polypropylene (Marlex (5.0))
Polypropylene (Prolene (0.5))
Expanded PTFE (Gore-tex (3.4))
Polyethylene terephthalate (Mersilene (3.1))
PTFE (Teflon (5.5))
Small bowel obstruction (1.1)
Hilger53 Polypropylene (Marlex) 38 13.7 74 Vaginal erosion (2.6), No bowel obstruction
Posterior intravaginal slingplasty
Petros® Polypropylene 75 4.6 90 Vaginal erosion (5.3), No de novo dyspareunia
Farnsworth™ Nylon 93 1 91 Tape rejection (nylon (5.3), polypropylene (0)),
Polypropylene 49 (Subjective) Rectal erosion (nylon (2))
44
Jordaan” Polyglactin/ propylene 8 11 75
(Vypro)
Lo® Polypropylene (Prolene) 15 29 100 Vaginal tape protrusion (6.7)

PTFE, polytetrafluoroethylene.
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women who had abdominal sacrocolpopexy with
freeze-dried, irradiated cadaveric fascia lata
returned for blinded pelvic organ prolapse quanti-
fication examinations. The mean relative vaginal
descent (delta) from perfect total vaginal length in
the mesh group was 1.1cm, and in the fascia
group was 28cm (p=0.02). The proportion of
women with "optimal" surgical outcome, defined
as a point C within 2cm from the total vaginal
length, was 89% and 61% in the mesh and fascia
group, respectively (p = 0.06). They concluded that
cadaveric fascia lata might not be an appropriate
choice for abdominal sacrocolpopexy.*

Posterior intravaginal slingplasty, a new mini-
mally invasive technique introduced by Petros et
al. to eliminate the need for explo-laparotomy,
and longer operation and admission times were
studied.” In 4 available studies, excellent anatomi-
cal cure rates were reported, however the studies
had high rates of vaginal erosion, except for the
report by Farnsworth et al., in spite of the use of
prolene.”® Rectovaginal fistula and severe pain
in the vagina or buttock/rectum, as well as
dyspareunia have also been reported.”* For now,
this procedure cannot be recommended until
further data on efficacy and safety are available.

Table 5 briefly summarizes the outcomes fol-
lowing use of grafts in anterior pelvic recon-
struction.

DISCUSSION

The goal of pelvic reconstructive surgery is to
correct anatomical and functional abnormalities,
and to improve quality of life. Various graft
materials have been used but do not offer
satisfactory results.

The use of synthetic grafts has shown excellent
anatomical cure rates but is associated with high
graft-related complications, including healing
abnormalities and adverse effects on bladder,
bowel, and sexual functions. These complications
may be lessened by absorbable mesh, although
efficacy seems to decrease. In order to minimize
the risk of vaginal erosions with synthetic meshes,
several recommendations are proposed: preo-
perative estrogen therapy, strict aseptic conditions
for mesh placement, intraoperative antibiotics,

Yonsei Med J Vol. 48, No. 2, 2007

deep placement of mesh, optimal mesh adjust-
ment to avoid folding, and limited colpectomy to
avoid direct contact between vaginal scar and
mesh during postoperative scar formation.*” There
is insufficient evidence to favor biological grafts.

Based on current knowledge, the routine
application of grafts in pelvic reconstruction is not
recommended. It is preferred that graft utilization
be individualized with close monitoring for
complications.

Further studies are required to clarify specific
situations in which grafts may be beneficial, and
to achieve a better understanding of the associated
risks, preferably in the setting of randomized
controlled trials with proper follow-up periods.
Surgeon education will be also required to pre-
vent indiscrete use of grafts in vaginal pelvic
reconstruction.
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