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Abstract

Despite millennia of experience with wound closure biomaterials, no study or surgeon has yet identified the perfect suture
for all situations. Tissue characteristics, tensile strength, reactivity, absorption rates, and handling properties should be taken into
account when selecting a wound closure suture. The use of chromic catgut still predominates, but that the newer synthetic absorbable
materials such as polyglactin acid and polyglactin 910 are becoming popular for some procedures, including certain steps in
abdominal closure and in reconstructive tubal surgery. The increasing use of these materials for hysterectomy and cesarean section,
heretofore exclusively the domain of chromic catgut, suggests that there is possibly under way a reorientation of attitudes about the
materials used for sutures in obstetric-gynecologic surgery.
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1. Introduction e Smooth versus barbed
The relationship  between wound closure 2.1. Suture Size

biomaterials and surgery dates back as far as 4000 years,
when linen was used as a suture material. The list of materials
used to close wounds has included wires of gold, silver, iron,
and steel; dried gut; silk; animal hair; tree bark and other plant
fibers; and, more recently, a wide selection of synthetic
compositions. Despite millennia of experience with wound
closure biomaterials, no study or surgeon has yet identified
the perfect suture for all situations. A perfect suture would
have the following properties [1]:

e Adequate strength for the time and forces needed for the
wounded tissue to heal

Minimal tissue reactivity

Comfortable handling characteristics

Unfavorable for bacterial growth and easily sterilized
Non electrolytic, noncapillary, no allergenic, and non-
carcinogenic

2. Classification and Characteristics of Suture Materials
There are numerous ways to classify suture material.

One can look at natural versus synthetic fibers, coated versus

uncoated, dyed versus undyed, or almost any property versus

another property of materials used. Six categories of suture

classification were believed best assist surgeons in choosing

proper suture material for their surgeries. These are [2]:

Suture size

Tensile strength

Absorbable versus non absorbable

Multifilament versus monofilament

Stiffness and flexibility

Nasr et al., 2023

Sutures of all compositions are available in a variety
of sizes. There are currently 2 standards used to describe the
size of suture material: the United States Pharmacopoeia
(USP) and the European Pharmacopoeia (EP). The USP is
more commonly listed [3]. The USP standard uses a
combination of 2 numerals-a 0 and a number other than 0
(such as 2-0 or 2/0). The higher the first number, the smaller
the suture diameter. The USP standard code also varies
between collagen sutures and synthetic sutures with regard to
diameter, whereas the EP standard corresponds directly to
minimum diameter regardless of material. As expected, with
all sutures increasing the size increases tensile strength.
However, with both standards there is a marked reduction in
the limits of average minimum of knot-pull tensile strengths
between collagen sutures and synthetic sutures for any given
size. For example, 0 USP or (4 EP) chromic gut suture has a
minimum diameter of 0.40 mm and rated to have an average
minimum of knot-pull tensile strength of 2.77 kilogram-force
(kgf), whereas 0 USP or (3.5 EP) polydioxanone suture has a
minimum diameter of 0.35 mm and is rated to have an
average minimum of knot-pull the tensile strength of 3.90 kgf

[3].

2.2. Tensile Strength

Suture material is used in surgery to relieve healing
tissues of disruptive forces. Because the degree of the force
varies and the healing time needed for different wounds in
different tissues varies, the sutures themselves should vary in
their strength profiles. As noted above, minimum baseline
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suture tensile strengths are standardized by suture size and
readily available from the USP. Yet, despite these minimum
average standards, there is a wide range of suture strengths
among differing materials and there are multiple ways of
defining and measuring this essential characteristic [4]. Each
suture material has a recognized tensile strength which, for a
given suture size, is most easily discussed as its failure or
break load. This is the amount of weight in pounds or
kilograms that is necessary to cause the suture to rupture.
Typically, this measurement is presented in 2 forms, straight
pull and knot pull, to reflect the reduction in any given
suture’s strength when it is knotted. In practical terms, the
knot-pull tensile strength most accurately reflects a given
smooth suture’s in vivo tissue holding capacity. In a straight-
pull tensile test, tension to rupture is applied at either end of
a suture. A knot-pull tensile test is the same except that a
single knot has been tied in the middle of the strand. As an
exception, barbed suture strengths are reported only as
straight pull because there is no knot. All these measurements
are reported as in vitro values and reflect only the sutures’
immediate out-of-the-package strength [5].

2.3. Absorbable Versus Non absorbable

All foreign bodies induce some degree of tissue
reaction that impedes wound healing. The longer a suture
material stays in the body, the more likely it is to serve as a
nidus for undesirable tissue reactions that could delay and/or
interfere with normal wound healing. Thus, the perfect suture
material should retain adequate strength throughout the
healing process and disappear afterward with minimal
associated inflammatory reaction. Determining the balance
between the added strength the suture provides to the tissues
while they heal versus the negative effects of inflammation is
central to choosing the proper suture [6]. In terms of lasting
performance, suture materials are classified into absorbable
and non-absorbable based on whether they lose their entire
tensile strength within 2 to 3 months or retain their entire
strength for longer than 2 to 3 months [7]. Prior to the 1930s,
surgical gut (collagen sutures made from sheep or cow
intestines) and silk dominated as the sutures of choice.
Around World War Il, the introduction of newer synthetic
fibers such as nylon, polyester, and polypropylene expanded
the choices of non-absorbable suture, although plain and
chromic gut remained as only absorbable suture option [3].
Surgical gut is available in 2 preparations: plain or chromic.
Both varieties involve the same basic initial processing.

The submucosa of sheep intestines or serosa of cow
intestines are split into longitudinal ribbons and treated with
formaldehyde.  Several ribbons are then twisted into
strands, dried, ground down, and polished into the correct
suture size. The resulting untreated product is called plain
gut. If the plain gut is then further tanned in a bath of
chromium trioxide, it is called chromic gut. The chromium
treatment delays the absorption of the chromic gut and
thereby extends its tensile strength for longer periods than
plain gut [3]. Although plain and chromic gut have served the
surgical world admirably for many years and millions of
procedures, the inherent nature of the material’s processing
and composition makes this suture material less than ideal
today. First, the grinding and polishing process of the twisted
multifilament suture produces unpredictable amounts of
weak points and fibril tears that lead to the sutures’
characteristic fraying with use. Also, these same processing
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requirements make reproducible strength difficult to achieve.
Perhaps more importantly, because surgical gut is a foreign
protein, it is degraded and absorbed mainly via proteolytic
enzymes from phagocytes and other cells and tends to have a
less predictable absorption rate and elicit a much more intense
tissue reaction than newer, synthetic absorbable sutures [2].

In the early 1970s, a new age of suture material
began with the introduction of synthetic absorbable sutures.
Because these materials can be produced under precisely
controlled manufacturing conditions with uniform chemical
composition, they consistently demonstrate more reliable
strength and degradability inside biologic environments than
natural products. Further, as nonproteins, these materials
generally elicit less intense tissue reactions which, in turn,
promote faster wound healing and strength [8]. The first
commercial synthetic absorbable sutures were based on
polyglycolic acid-polyglycolide and glycolide-I-lactide
random copolymer or polyglactin 910. Both are synthesized
via melt spinning of chips. The fibers are stretched to several
hundred percent of their original length and heat-set to
improve their dimensional stability and inhibit shrinkage.
Because of the high density of ester functional groups, both
of these materials are too rigid in larger sizes to be of practical
use as a suture. Therefore, individual smaller fibers are
braided into final multifilament strands of various sizes to
allow for a product that has both predictable absorption and
strength profiles and acceptable handling characteristics.

These synthetic materials are degraded in vivo via
hydrolysis, and thus involve less of an inflammatory reaction
than their natural protein analogs [9]. Despite these advances,
there was a need for an absorbable, synthetic monofilament
suture. This void was filled with the introduction of newer
polymers in the 1980s. Both poly-p-dioxanone or
polydioxanone and poly (glycolide-trimethylene carbonate)
copolymer or polyglyconate are absorbable monofilament
sutures that have the predictable strength and absorption
requirements of their earlier polymer cousins with more
acceptable flexibility that allows for a monofilament
configuration [10]. As the evolution of suture continued,
surgeons sought refinement of the synthetic absorbable suture
materials to broaden the applications of use. Specifically,
although the newer monofilament sutures provide excellent
strength and predictable absorption profiles as compared with
natural fibers, the absorption times of up to 6 months were
still too long for many surgical applications. In addition, these
materials tended to be relatively rigid with less favorable
handling profiles than some of the older, softer sutures or
braided multifilaments.

Progress with biomaterial technology led to the
introduction of segmented block copolymers consisting of
hard and soft segments. These included glycolide and e-
caprolactone or poliglecaprone 25; the triblock copolymer
glycolide, dioxanone, and trimethylene carbonate or
polylycomer 631; and the newest quadblock copolymer
glycolide, e-caprolactone, trimethylene carbonate, and lactide
or polyglytone 6211, introduced in 2002. Soft segments
provide handling properties like pliability, whereas the hard
segments provide strength [11]. These newer monofilament
sutures consistently demonstrate better handling profiles
while lowering the complete absorption rates to 119 days, 110
days, and 56 days, respectively. To address the apparent need
for a polyglycolic acid-based suture with a shorter absorption
profile, a fast-absorbing variety of standard polyglactin 910
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suture material pretreated with ionizing beams to accelerate
hydrolysis was introduced in 2003. As a result of its
pretreatment, this newer suture material has an average
absorption of 42 days [12].

2.4. Multifilament versus Monofilament

Multifilament refers to the use of more than 1 fiber
in the manufacturing of a single finished strand of suture.
Within the absorbable suture family, examples of
multifilament sutures are surgical gut sutures which, as noted
previously, are manufactured by twisting together several
individually processed gut strips into a single strand of
surgical gut suture or the polyglycolic acid sutures that are
made by braiding multiple filaments together [6]. From the
perspective of wound healing alone, there are no advantages
of a multifilament suture over a monofilament suture. As
compared with monofilament sutures, multifilament sutures
inflict more microtrauma as they pass through tissues.
Multifilament sutures also induce a more intense
inflammatory response and contribute to larger knot volumes
than monofilaments of equal sizes. Finally, multifilament
sutures demonstrate enhanced capillarity with a resultant
increase in the transport and spread of microorganisms.
However, there are other suture characteristics that come into
consideration that can outweigh the beneficial wound healing
properties of monofilament suture as compared with
multifilament suture. Specifically, currently available
multifilament sutures usually tend to exhibit more favorable
handling properties and material flexibility than comparably
strong monofilament materials [13].

2.5. Stiffness and Flexibility

Although  frequently  overlooked as key
characteristics, suture stiffness and flexibility can be as
important as strength and absorption because these traits
determine the materials’ handling or feel. It is stiffness that
makes the suture soft or hard, gives it memory or recoil, and
determines the ease with which knots can be tied.
Furthermore, it is the stiffness that tends to be associated with
the presence or absence of mechanical irritation of the suture
due to its ability or inability to comply with the topology of
the surrounding tissues [3]. Unfortunately, although suture
stiffness is generally appreciable qualitatively by its
performance as a knot or its feel in a surgeon’s hands,
quantitative stiffness and flexibility are both difficult to find
and complex to assess. Further complicating this analysis is a
debate among biomechanical engineers regarding the most
appropriate  methodology for defining stiffness and
flexibility. To date, there are at least 3 methods: bending
stiffness, torsional stiffness, and Young’s modulus (the
modulus of elasticity) [14]. As a general rule, at any given
size, monofilament suture materials tend to have higher
bending stiffness than those having a multifilament, braided
configuration. Natural multifilament twisted sutures, such as
chromic catgut, tend to act more like monofilaments than
braided multifilament sutures in this regard [3].

2.6. Smooth Versus Barbed

- Smooth Suture: Knot tying of suture is almost as integral to
surgery as the suture itself. Given the smooth nature of most
suture materials, there is a need for a knot as an anchor to
tissue to avoid suture slippage. However, smooth suture
anchored with knots on its ends, although standard, is not
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without detrimental effects on wound healing [15]. First,
knot-secured smooth suture creates an uneven distribution of
tension across the wound. Although the closed appearance of
a wound may be that of equal tension distribution, there are
unequal tension burdens placed on the knots rather than on
the length of the suture line. This tension gradient across the
wound may subtly interfere with uniform healing and
remodeling [16]. Irrespective of the knot configuration and
material, the weakest spot in a surgical suture is the knot and
the second weakest point is the portion immediately adjacent
to the knot, with reductions in tensile strength reported from
35% to 95% depending on the study and suture material used.
When functional biomechanics are considered, this finding
should not be surprising considering both effects of slippage
of suture material through knot and unavoidable suture
elongation that occurs as a knot is formed and tightened [17].
Given the excessive relative wound tension on the
knot and the innate concerns for suture failure due to knot
slippage, there is a predilection toward overcoming these
concerns with excessively tight knots. However, surgical
knots, when tied too tightly, can cause localized tissue
necrosis, reduced fibroblast proliferation, and excessive
tissue overlap, leading to reduced strength in the healed
wound [18]. A surgical knot represents the highest amount
and density of foreign body material in any given suture line
and the volume of a knot is directly related to the total amount
of surrounding inflammatory reaction. If minimizing the
inflammatory reaction in a wound is integral to improved
wound healing, then minimizing knot sizes (or the knots
themselves) should be beneficial as long as the tensile
strength of the suture line is not compromised [16]. Finally,
with the introduction of minimally invasive laparoscopic
surgeries, the ability to quickly and properly tie surgical knots
has presented a new-age hurdle. Although the skills necessary
to properly perform this task can be achieved with practice
and patience, intra- or extracorporeal knot-tying for
laparoscopic surgery is a challenge that surgeons need to
overcome to master these closed procedures. However,
laparoscopic knot-tying is more mentally and physically
stressful on surgeons and, more importantly, laparoscopically
tied knots are often weaker than those tied by hand [19].
- Barbed Suture: To overcome some of the pitfalls and
limitations imposed on smooth sutures by surgical knots,
barbed sutures have been developed that obviate the need for
distal suture anchoring. The first US patent for a rudimentary,
1-way barbed suture was granted to Dr. J. H. Alcamo in 1956;
the concept dates back to 1951 when the idea of using barbed
sutures was presented for tendon repairs. The first US Food
and Drug Administration (FDA) approval for barbed suture
material was issued in 2004 to Quill Medical, Inc. (now
Angiotech Pharmaceuticals, Vancouver, Canada) for
bidirectional barbed polydioxanone suture. In March 2009,
the FDA approved a unidirectional barbed polyglyconate
suture with a loop at the distal end to facilitate initial suture
fastening (Covidien, Mansfield, MA). There are few public
data about this suture [20]. Like conventional smooth sutures,
barbed sutures are available in a variety of both absorbable
and nonabsorbable materials, although, to date, all sutures are
monofilaments. Specifically, currently available bidirectional
barbed suture materials include polydioxanone (PDO),
poliglecaprone 25, nylon, and polypropylene. Bidirectional
barbed sutures manufactured from monofilament fibers via a
micromachining technique that cuts barbs into suture around
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the circumference in a helical pattern. The barbs are
separated by a distance of 0.88 mm to 0.98 mm, and are
divided into 2 groups that face each other in opposing
directions from the suture midpoint.

Needles are swaged onto both ends of the suture
length. Owing to its decreased effective diameter as a result
of the process of creating barbs, a barbed suture is typically
rated equivalent to 1 USP suture size greater than its
conventional equivalent. For example, a 2-0 barbed suture
equals a 3-0 smooth suture [21]. As compared with
conventional smooth suture, bidirectional barbed suture may
offer multiple advantages. Whether these characteristics
likewise apply to unidirectional barbed suture remains to be
determined. First, and most obvious, is the elimination of a
need for a knot. Because barbed sutures self-anchor and are
balanced by countervailing barbs securing tissue in opposing
direction, no knots needed on the ends. Although
conventional sutures lose tensile strength at and around the
knots, knotless barbed suture does not display weak spots and
demonstrates equal to better in vitro and in vivo wound
breaking strengths as compared with its conventional smooth
suture equivalent [22]. Further, elimination of a knot
effectively reduces overall foreign body load and thereby
reduces the total wound tissue reactions.

Finally, in minimally invasive laparoscopic
procedures where knot-tying is difficult, the use of knotless
bidirectional barbed suture can securely reapproximate
tissues with less time, cost, and aggravation [23]. Because
barbed suture self-anchors at approximately every 1 mm of
tissue, there is a more uniform distribution of wound tension
across the suture line than with conventional running smooth
suture, yielding more consistent wound opposition. The
anchoring of barbed suture resists migration and can be
conceptualized as a “continuous interrupted” suture without
all the knots. Because a barbed suture has been shown to have
at least equal tissue holding performance as a comparable
knot anchored smooth suture, this process of more evenly
distributed tension may yield stronger wounds by eliminating
the high tension spots that are more prone to disrupted healing
[24]. For a procedure in which cavity leakage may be an
issue, the secure anchoring of barbed suture at 1 mm intervals
may provide a reduction in gaps and thereby create a more
“watertight” seal than conventional suturing techniques [3].

3. Tissue and Procedural Characteristics

In addition to understanding the physical properties
and characteristics of the variety of available suture materials,
surgeons need to consider the tissue and physiologic milieu
into which the suture will be placed before choosing which
material to use. For example, in general, the suture-holding
strength of most soft tissues depends on the amount of fibrous
tissue they contain. Thus, skin and fascia hold sutures well,
whereas brain and spinal cord tissue does not. Further along
this line, healthier tissues tend to support sutures better than
inflamed, edematous tissues. Then, for any given tissue, there
is the process of wound healing. As discussed earlier, a
wound needs to pass through a complex series of molecular
and cellular events until a provisional matrix is formed that is
capable of resisting the disruptive forces on the wound.
Wound closure biomaterials are used to provide the
supplemental support for the tissues in this intermediary
period. However, because all materials induce some degree
of an unwanted inflammatory reaction, choosing the balance

Nasr et al., 2023

between strength and inflammation is key to selecting a
particular suture for a particular tissue closure [25].
3.1. Perineal Repairs

Suture materials for the repair of obstetrical perineal
lacerations have been relatively well studied. With the
increased vascularity in the peripartum period, obstetrical
lacerations generally heal well regardless of materials or
technique. That said, there are significant differences related
to materials and techniques, and, in striving for the best
possible outcomes, obstetrical providers should be aware of
the data [26]. There is no argument that some form of
absorbable suture material is the best choice in the perineum.
Although collagen sutures, such as chromic gut, performed
admirably for generations, as noted earlier, the newer
synthetic absorbable suture materials elicit less inflammatory
tissue response than chromic gut, and, thus, it has been
hypothesized that the use of synthetic materials in perineal
repairs might translate into reduced postpartum pain. Because
synthetic materials may have longer degradation rates,
however, some have worried that residual synthetic suture
material could potentially trouble patients weeks after their
lacerations had healed and possibly serve as a nidus for
infection. Furthermore, some authors have expressed
concerns that the more rigid monofilament sutures might
“poke through” the skin edges and irritate patients [27].

These hypotheses were tested in several randomized
trials reviewed by Kettle and Johanson at the Cochrane
Database in 2001. Their analysis combining studies using a
variety of synthetic suture materials concluded, “The
evidence ... indicates that the use of Dexon and Vicryl ... for
perineal repair following childbirth is associated with less
short-term pain but associated with increased rates of removal
(than chromic catgut) [28]. Fast-absorbing polyglactin 910
was introduced and 2 trials have demonstrated less
postpartum pain and faster resumption of sexual intercourse
without a difference in wound breakdown or residual suture
material when fast-absorbing polyglactin 910 compared with
chromic gut. In only published trial comparing a
multifilament suture, polyglycolic acid, and a monofilament
suture, glycomer 631, more women in monofilament group
reported problems with suture area. Based on these studies,
its handling characteristics, and theoretical advantages of this
newer material, fast-absorbing polyglactin 910 would seem
to be logical choice today for repair of obstetrical perineal
lacerations, although chromic gut is not unreasonable given
its long safety history in obstetrics [29].

3.2. Rectus Fascia Re approximation

Techniques and materials for re approximating
abdominal wall fascia have been extensively researched, with
most of the studies focusing on incisional hernia formation as
the primary endpoint. Although the fundamental biologic
mechanism of fascial wound healing failure is unknown, the
majority of incisional hernias appear to develop following the
mechanical disruption of fascial wounds occurring during the
initial “lag phase” of the wound healing trajectory, with most
studies concluding that laparotomy wound disruptions
progressing to incisional hernias begin to form within 30 days
of laparotomy wound closure [30]. These data are consistent
with prior studies that demonstrate essentially no real gain in
wound strength for the first 4 to 5 days after injury, followed
by a rapid increase in strength with the maximal slope at
around postoperative day 15 and a subsequent leveling off,
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with wound strength approximating 70% to 90% of original
tissue strength around 120 days. The fascia rarely, if ever,
regains the strength of normal unwounded tissue, and in any
case never before 4 months [3]. Because of the high natural
disruptive forces on rectus fascia, sutures used in repair of
these wounds need relatively longer tensile strength retention
than materials used in other areas of obstetric and
gynecologic surgery.

Although most of the fascia closure papers have
studied techniques such as continuous versus interrupted
suturing, a few have looked at materials. A recent meta-
analysis by Hodgson and colleagues included a review of
absorbable versus nonabsorbable suture materials and
demonstrated a statistically significant increased risk for
hernia with polyglycolic acid sutures, but no difference in risk
with polydioxanone when compared with nonabsorbable
nylon and polypropylene. Further, in this analysis they
revealed a statistically significant increase in both suture
sinuses and wound pain with non-absorbable sutures as
compared with absorbable sutures [31]. Based on this study
and other similar studies, in typical conditions, the reasoned
suture selection for closing rectus fascia in obstetric and
gynecologic operations would seem to be one of the delayed
absorption monofilament materials such as polydioxanone or
polyglyconate, although polyglycolic acid-based sutures are
not unreasonable given their long safety history in obstetrics
and gynecology. Whether this suture should be smooth or
barbed remains to be determined as more human clinical trials
are published with barbed sutures [32].

3.3. Uterine Re approximation

In the first edition of his textbook, Obstetrics (1903),
J. Whitridge Williams writes, “it (the uterus) is then closed
by deep silk and superficial catgut sutures, or, if preferred,
formol catgut may be used for both.” Over 100 years later,
the 22nd edition of the same text remarks, “(t) he uterine
incision is then closed with one or two layers of continuous 0
or number 1 absorbable suture. Chromic suture is used by
most surgeons, but some prefer synthetic absorbable sutures.”
Considering these 2 statements, one could conclude that
either little progress in wound closure biomaterial technology
has transpired in the last century or little research has
penetrated this area of surgical technique [33]. As it turns out,
whether discussing closing a hysterotomy during a cesarean
delivery or a myometrial defect during a myomectomy, there
is little non-experienced-based literature to support choosing
one suture over another. This paucity of hard data is
punctuated by a 2009 Cochrane Collaboration review that
identified no studies comparing the type of suture material for
the closure of uterine incisions [34]. Nonetheless, the general
principles of wound healing do apply as much to the uterus as
any other bodily tissues. Therefore, since the introduction of
synthetic suture, one could also reasonably argue that
chromic gut is obsolete given its comparative marked tissue
reactivity, its inconsistent tensile strength retention and
reabsorption, and its poor handling characteristics [3].

Despite the availability of theoretically better
materials, the excellent historical record of chromic gut in
obstetrics does at least imply 2 important principles: (1) the
knotted tensile strength of O chromic gut (average minimum
of knot-pull tensile strength of 2.77 kgf) is adequate to
withstand the disruptive forces on the repaired hysterotomy,
and (2) the complete loss of tensile strength (14-21 days) and
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reabsorption profile of chromic gut is, at least, a reasonable
ballpark estimation of adequacy for a cesarean delivery
repair. Building off these 2 principles, a more reasoned suture
choice might focus on a monofilament suture that caused less
tissue trauma and induced a less intense inflammatory
response than the twisted multifilament surgical gut [3].
VTaking all these factors into consideration, at this time, the
most logical suture material choice for closing the well-
vascularized uterus during a cesarean delivery would seem to
be either poliglecaprone 25 or glycomer 631. For closing the
uterus in the less vascular nonpregnant state, either the same
sutures or longer lasting polydioxanone or polyglyconate
would seem to be best options, although, again, one cannot
conclusively discount chromic gut or polyglycolic acid-based
sutures given their long safety history in obstetrics [3].

3.4. Vaginal Cuff Closure

Closing the vaginal cuff after hysterectomy is a
common but biomechanically complex procedure. Bacterial
contamination from the vaginal vault is a major cause of
febrile morbidity and infectious complications, such as
vaginal cuff cellulitis and pelvic abscess after hysterectomy.
Even in the absence of infection, the vaginal cuff is prone to
persistent granulation tissue with annoying postoperative
vaginal discharge and bleeding. With excessive potential
disruptive forces on the suture line from coughing, sneezing,
vomiting, constipation, and so forth, the wound requires
suture with some prolonged strength. Because sexual
intercourse is a potential postoperative factor, stiff residual
sutures can create another area of irritation. Finally, the
introduction of newer minimally invasive techniques has
increased the use of thermal energy rather than a cold knife
to enter the vagina. This change has in turn led to less viable
tissue at cuff edges, with subsequent potential delays in
wound healing [35].
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