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Abstract
Purpose of Review This review provides an overview of the
STRATAFIX™ SYMMETRIC PDS™ Plus Knotless Tissue
Control Device design and performance characteristics and
highlights the device’s relevance for use in gynecological pro-
cedures. Various device testing was conducted on tensile
strength, fixation tab mass comparison to conventional suture
knot tower, initiation stitch strength, and wound holding
strength to highlight the STRATAFIX™ SYMMETRIC
PDS™ Plus Device’s key product attributes that may benefit
general and minimally invasive gynecological procedures.
Recent Findings This article serves as a technological assess-
ment of the latest barbed suture offered by Ethicon—
STRATAFIX™ SYMMETRIC PDS™ Plus Knotless Tissue
Control Device. This device is indicated for soft tissue approx-
imation and can be used to close high tension areas, such as
fascia.
Summary Barbed sutures were successfully introduced to gy-
necologic surgery many years ago, and their safety and effec-
tiveness have been demonstrated in a variety of gynecological
surgical procedures. By eliminating the need to tie surgical
knots, barbed suture provides a few key advantages over con-
ventional suture, such as reducing operating room time, elim-
inating potential knot-related complications, and reducing su-
turing difficulty in open and minimally invasive gynecologi-
cal procedures. Additionally, there are tensile strength and

wound holding strength advantages (vs. conventional
PDS™ Plus Suture) described in the product testing highlight-
ed in this review that may be relevant for gynecological
procedures.
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Introduction

There is a growing body of evidence regarding the safe and
effective use of barbed sutures or Knotless Tissue Control
Devices in general and minimally invasive gynecological pro-
cedures. Barbed sutures, which allow consistent tension con-
trol over the suture line and avoid the need for knots, were first
used in gynecologic surgery by Greenberg and Einarsson in
2008 [1•]. These devices are effective for reducing procedural
time, achieving superior hemostasis and comparable wound
approximation to traditional sutures.

Ethicon has a portfolio of two technologies in the market:
STRATAFIX™ Spiral and STRATAFIX™ SYMMETRIC
Knotless Tissue Control Devices. These devices eliminate
the need to tie surgical knots and can reduce operating room
time and potential knot-related complications. Additionally,
by eliminating knots, the STRATAFIX™ Knotless Tissue
Control Devices reduce suturing difficulty, especially in min-
imally invasive gynecological procedures. The barbs on these
devices aid in achieving an intimate closure and enhanced
tissue engagement with each pass.

A variety of studies have proven that barbed devices such
as STRATAFIX™ Spiral have similar or improved outcomes
as compared to traditional sutures. The safety and effective-
ness have been established in dermal closure of non-emergent
Pfannenstiel incisions [2, 3], closure of the uterus in
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laparoscopic myomectomies [4, 5, 6, 7], vaginal cuff closure
in total laparoscopic hysterectomies [8, 9], and in robotic
sacrocolpopexy [10]. Isolated cases of bowel obstruction have
been associated with the use of barbed sutures during laparo-
scopic surgery.

The purpose of this paper is to provide an overview of the
design and performance characteristics of the new knotless
tissue control device STRATAFIX™ SYMMETRIC PDS™
Plus. This device is the first barbed suture that can be used for
the closure of high tension areas, like fascia. This device has a
novel barb design (anchors) to facilitate high strength soft
tissue approximation along with the performance and absorp-
tion characteristics of PDS™ Plus Suture. The added features
and benefits of the anchors may increase the efficiency of
tissue approximation while ensuring the appropriate wound
support during healing. As with PDS™ Plus Antibacterial
(polydioxanone) Suture, STRATAFIX™ SYMMETRIC
PDS™ Plus Device is used in many surgical applications such
as fascial closure where an absorbable suture offering extend-
ed wound support (up to 6 weeks) is required [11•, 12•, 13].

Device Design and Characteristics

STRATAFIX™ SYMMETRIC PDS™ Plus Device is a novel,
absorbable, antibacterial, Knotless Tissue Control Device devel-
oped to facilitate soft tissue approximation by providing the per-
formance characteristics and wound holding security of conven-
tional PDS™ Plus Suturewith added features that offer increased
efficiency and control. The device is composed of
polydioxanone, which is identical in composition to the absorb-
able polymermaterial that is used to produce PDS™ Plus Suture.

The STRATAFIX™ SYMMETRIC PDS™ Plus Device is
illustrated in Fig. 1. It features a solid core with a series of
unidirectional anchors evenly spaced down the length of the
device in pairs symmetrically orientated 180° from each other.
The strength and integrity of the core are maintained as the
anchors are integrally formed onto the core.

The size and spacing of the anchors is uniquely designed to
provide maximum holding in soft tissue where PDS™ Plus
Suture is commonly used, such as fascia. The anchors are also
designed to provide tactile feedback during passage through
tissue, which helps the surgeon apply the desired tension.
Each pass of the device maintains the tissue approximation
without the need for an assistant to hold tension or “follow
the suture” as is necessary when sewing with a continuous or
running technique using a conventional suture.

The distal end of the device has a unique feature described
as a fixation tab that anchors the first pass into tissue. The
fixation tab eliminates the need for a surgical knot to anchor
the proximal end of the incision. The device is implanted
using a continuous suturing pattern and requires only minimal
changes in the technique used to implant conventional sutures.
The only significant technique differences are at the ends of
the suture line, as described in the next section.

This new device is also treated with IRGACARE ® MP
(triclosan) which inhibits bacterial colonization of the device
as it does with traditional PDS™ Plus Suture [14].
STRATAFIX™ SYMMETRIC PDS™ Plus Devices have
been proven in vitro to kill bacteria on the device that are
commonly associated with surgical site infections and to cre-
ate zones of inhibition [15].

Description of Intra-operative Usage

STRATAFIX™ SYMMETRIC PDS™ Plus Devices are de-
signed to be used in continuous suture patterns without an-
choring knots at the beginning or end of the closure line. The
basic steps are illustrated in Fig. 2a–e. To begin the closure,
take the first pass directly above or adjacent to the apex in a
direction away from the incision (2a). Pull the device through
the tissue to gently seat the fixation tab. The fixation tab
should be seated above the tissue plane and be visible (2b).
Moving toward the apex of the incision, take a pass in the
intact tissue perpendicular to the initial pass to lock-in the
fixation tab. Multiple passes are acceptable (2c). Proceed with

Fig. 1 Example of a
STRATAFIX™ SYMMETRIC
PDS™ Plus Device
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a continuous suturing pattern to close the incision, taking ap-
posing bites on either side of the wound in standard fashion.
To achieve the desired approximation and tension, gently pull
on the device with each tissue passage (2d). Over tightening of
any suture can lead to ischemia and necrosis. To complete and
secure the closure, take two passes in the reverse direction
across the incision. Finally, gently pull on the free end of the
device and cut flush with the surface of the tissue (2e).

This technique provides a balanced closure for
STRATAFIX™ SYMMETRIC PDS™ Plus Devices from end

to end. Locking the fixation tab into tissue at the proximal end
mimics the pair of reverse passes at the distal end. The unidirec-
tional anchors lock into tissue with each pass along the length of
the closure to achieve intimate and secure approximation.

Device Performance and Evaluation

Tensile Strength

Suture strength is characterized by themaximum tensile load of a
simple knot throw as per USP requirements [16]. It is well
established that the knot is the weakest point in an implanted
suture [17]. Since the STRATAFIX™ SYMMETRIC PDS™
Plus Devices require no knots to approximate tissue, the maxi-
mum tensile load of the core for the STRATAFIX™
SYMMETRIC PDS™ Plus Devices was compared to the max-
imum tensile load of equivalent sized PDS™ Plus Suture knots.

The tensile strength of the STRATAFIX™ SYMMETRIC
PDS™ Plus Devices was evaluated using a standard Tensile
Testing method. A 4-in.-long specimen was fixed at a set
gauge length using steel-faced pneumatic clamps. Specimens
were loaded at a constant strain rate until rupture using a
calibrated INSTRON™ Mechanical Testing Unit.

The tensile strength of the PDS™ PLUS Suture was eval-
uated using the same method described for STRATAFIX™
SYMMETRIC PDS™ Plus Devices with the exception of a
simple knot introduced into the center of the specimen length
prior to loading into the INSTRON™. This testing methodol-
ogy is established in the reference standard 881 for Suture
Tensile Strength issued by the US Pharmacopeia [16].

Twenty samples per group were tested. The maximum tensile
loads of the STRATAFIX™ SYMMETRIC PDS™ Plus
Devices are statistically significantly higher than the equivalent
size PDS™ Plus Suture knots at the 95% confidence interval as
determined using a t test. Themaximum average tensile for size 1
STRATAFIX™ SYMMETRIC PDS™ Plus Devices was 19.16
+/− 0.6 lbs as compared to PDS™ Plus suture at 14.28 +/−
0.7 lbs. Size 0 averaged 15.42 +/− 0.5 lbs as compared to
PDS™ Plus suture at 10.14 +/− 0.7 lbs. Size 2/0 averaged
10.72 +/− 0.8 lbs. as compared to PDS™ Plus suture at 7.32
+/− 0.7 lbs and size 3/0 devices averaged 7.35 +/− 05 lbs as
compared to PDS™ Plus suture at 5.84 +/− 0.4 lbs.

Fixation Tab Mass Comparison to Conventional Suture Knot
Tower

Conventional suturing technique requires surgical knots to
secure the proximal and distal ends of a continuous suture
pattern and for each stitch of an interrupted suture pattern.
Knots add foreign body mass to the implanted suture. The
fixation tab of the STRATAFIX™ SYMMETRIC PDS™
Plus Device that secures the proximal end of the closure adds
significantly less mass than traditional knots. The mass of a

Fig. 2 Illustrations of the basic steps to close an incision using
STRATAFIX SYMMETRIC PDS™ Plus devices
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Size 1 STRATAFIX™ SYMMETRIC PDS™ Plus Device
fixation tab was compared to a 5-throw surgical knot tower
of Size 1 PDS™ Suture.

In order to obtain the knot towers, five throw knots were
tied around a cylinder and the knot tower was cut away from
the cylinder. The loop below the knot tower would be entirely
within tissue in clinical use. The amount of suture comprising
this loop is dependent on many variables such as needle ge-
ometry and tissue thickness. Therefore, themass from the loop
below the knot tower was not included in the measurements;
only the knot tower itself and the short tag ends were weighed
making it a conservative value. The fixation tabs were simply
cut from the distal end of the STRATAFIX™ SYMMETRIC
PDS™ Plus Device.

Ten samples per group were evaluated. The mass of the
fixation tab is approximately one third of a 5-throw knot tower
of the equivalent size suture. The STRATAFIX™
SYMMETRIC PDS™ Plus fixation tab averaged 0.00496 g
as compared to PDS™ Plus 5 throw not tower of 0.01839 g. A
t test was used to determine the difference is statistically sig-
nificant at the 95% confidence interval.

Initiation Stitch Strength

A functional test was developed to mimic the motion and
mechanics of the surgeon during initial placement of the
STRATAFIX™ SYMMETRIC PDS™ Plus Device into tis-
sue by measuring initiation stitch strength. This method in-
cludes seating the fixation tab into intact tissue as shown in
Fig. 2a–c and then making a single point of closure within the
incision. Axial load is applied directly to the device using the
remaining length to determine initiation stitch strength. For
control specimens prepared using PDS™ Plus suture, the ini-
tiation stitch is created by applying a 5-throw surgical knot to
make a single point of closure within the incision. The remain-
ing length of suture is used for axial loading.

Testing was conducted for Sizes 0 and 1 STRATAFIX™
SYMMETRIC PDS™ Plus Devices and PDS™ Plus suture in
porcine midline abdominal (fascia) tissue. Cadaveric porcine
tissue specimens were prepared by separating the subcutane-
ous fat and skin layer using a scalpel and retaining the muscle
layer with midline fascia for applying the devices. Two small
incisions (∼1.5 in. each) were made in the fascia midline to
allow for four test locations per tissue specimen. The tissue
beyond the incision ends was left intact in order to simulate an
“apex” location for the initiation stitch.

The tissue specimen was secured in a proprietary fixture.
Axial load was applied to the free end of the device or suture
(loaded perpendicular to the fixed tissue plane) until a device or
tissue failure was noted by the test operator. This set-up simu-
lates a surgeon pulling ‘up’ on the free device or suture end after
initiation into the tissue. The free end of the device or suture is
fixed into the upper grip. Using a calibrated INSTRON™

Mechanical Testing Unit, specimens were loaded and pulled
at a constant strain rate until rupture. Note: the fixture was
weighted down to apply resistance to the linear load.

Ten samples per group were tested. The average maximum
initiation strength of STRATAFIX™ SYMMETRIC PDS™
Plus Size 1 devices was 15.16 +/− 1.96 lbs as compared to
13.61 +/− 1.17 lbs for PDS™ Plus suture. For size 0, the
average maximum initiation strength of STRATAFIX™
SYMMETRIC PDS™ Plus Size 0 devices was 13.89 +/−
0.4 lbs as compared to 8.34 +/− 1.62 lbs for PDS™ Plus
suture.

The STRATAFIX™ SYMMETRIC PDS™ Plus Device
achieved statistically higher maximum initiation stitch
strength for both sizes 0 and 1 relative to the 5-throw PDS™
Plus knot. Regarding the failure modes for STRATAFIX™
SYMMETRIC PDS™ Plus Device, the size 1 devices have
a stronger, more robust core than the size 0 devices and thus
experienced more fixation tab failures. For PDS™ Plus, fail-
ure occurred primarily at the surgical knot, regardless of size.
Surgical knots introduce stress concentrations into the strand,
which greatly reduce their inherent tensile strength. Tissue
tearing may occur in this ex vivo model and was noted to
occur for PDS™ in the samemeasured range as device failure.

The results of measuring initiation stitch strength are valu-
able in verifying the integrity of the STRATAFIX™
SYMMETRIC PDS™ Plus device. The fixation tab’s place-
ment into intact tissue positively impacts the performance of
the device when beginning an incision closure by
counteracting the direct and upward loading on the device to
ensure secure initiation.

Wound Holding Strength Table 1

Wound closure integrity is a critical performance parameter
during the wound healing process. The ability of any wound
closure device to maintain wound approximation during
healing is a function of device strength and placement tech-
nique, tissue integrity, and peripheral loading of the incision
site. The factors inherent to the device are controlled primarily
during application at the time of surgery. Tissue health and
loading are unique to each patient and can be challenging to
predict and mitigate post-surgery.

In order to assess wound holding performance under sim-
ulated physiologic load, a porcine survival model was devel-
oped. The robust porcine abdominal tissue is a well-
established model that mimics high tension surgical closures
in the human abdominal wall and fascia tissue layers. The
model allows for device application along the linea alba, a
secure fixture of the ex vivo test specimen, and stable axial
tensile strain until rupture of the incision site. Benchtop as-
sessments were validated against data collected using a human
cadaver specimen in order to ensure holding strength values
are on a comparable scale.
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Fresh cadaveric porcine tissue was procured from a local
vendor. Specimens were full thickness ventral slabs large
enough to dissect and re-approximate; typically10 × 10 in.
in size. Slab thickness varied between animals yet linea alba
thickness was consistently 0.4–0.6 cm. A scalpel was used to
separate the abdominal wall tissue from the subcutaneous lay-
er (and skin layer).

The abdominal wall tissue specimen was incised along the
linea alba with a scalpel, creating a 10 cm length incision with
intact tissue beyond the apexes. A stainless steel template was
used to mark the area intended for closure. Lateral spacing
between bites was 1 cm and medial to the incision was 1 cm
from incision edge. This spacing represents the natural curva-
ture and length of a surgical needle used for abdominal clo-
sures. Size 0 devices were used in this tissue layer.

The subcutaneous tissue specimen was incised to create a
similar 10 cm incision with intact tissue beyond the apexes.
The same marking template was used on these specimens.
Size 2–0 devices were used in this tissue layer. The
STRATAFIX™ SYMMETRIC PDS™ Plus Devices were ap-
plied in the prepared porcine tissue following the steps
outlined in the Intra-Operative Usage description. The fixation
tab was seated into intact tissue beyond the proximal incision
apex and secured with a single pass. The device was applied in
a continuous pattern to close the (marked) 10 cm incision. At
the distal apex, the device was passed back over the incision
closure two times, creating a “double reverse” locking stitch
as shown in Fig. 2e. The device was trimmed at the level of the
tissue plane to complete the closure.

Size 0 PDS™ Plus Looped Suture closures were made in
the abdominal wall tissue using a continuous pattern follow-
ing the same 1 cm spacing scheme and secured on the prox-
imal end by the suture loop and by a 5-throw knots on the
distal end; two surgeon’s knots and an extra throw. The
PDS™ Plus Suture Size 2–0 devices used in the subcutaneous
tissue were not looped and were instead secured on either
incision end using 5-throw knots as described.

Size 0 Coated VICRYL™ Plus Antibacterial (polyglactin
910) Suture closures were made in the abdominal wall tissue
using a continuous pattern following the same 1 cm spacing

scheme and secured on the proximal and distal ends using 5-
throw knots as described. These incision closures are intended
to mimic high-tension abdominal wall closures over time.
These closures are appropriate for suture sizes 2–0 and larger
and are compatible with either continuous or interrupted su-
ture closure techniques.

Using a fabricated test fixture, specimens were loaded ax-
ially on an INSTRON™ Mechanical Testing Unit) at a con-
stant strain rate until tissue or device failure was observed by
the operator. Clamp distance was set at the same distance
medial to the incision closure for each specimen. The maxi-
mum load at failure and the failure description were recorded
for each specimen. Ten samples per group were tested.

As with the maximum initiation strength test, the failure
modes were also assessed in the wound holding strength test-
ing. In subcutaneous tissue, six samples of size 2/0
STRATAFIX™ SYMMETRIC PDS™ Plus failured by su-
ture break and the remainder by tissue gapping. PDS™ Plus
sutures had nine knot failures and one tissue failure. In ab-
dominal wall tissue, size 0 STRATAFIX™ SYMMETRIC
PDS™ Plus Devices all had tissue failure whereas the
PDS™ Plus sutures all failed for suture break. Size 0
VICRYL™ Plus Suture had six failures for tissue gapping,
three for tissue failure and one for suture break.

A one-way ANOVAwas used to determine if the difference
is statistically significant at the 95% confidence interval for
the Size 0 devices in abdominal tissue. The STRATAFIX™
SYMMETRIC PDS™ Plus Device displayed statistically su-
perior maximum tissue holding forces to both Coated
VICRYL™ Plus Suture and PDS™ Plus Looped Suture.
The STRATAFIX™ SYMMETRIC PDS™ Plus Device also
demonstrated a lower (14%) coefficient of variation (COV)
than the comparators (24% VICRYL™ and 31% PDS™
Loop). The relatively low COV of the STRATAFIX™
SYMMETRIC PDS™ Plus Device may be due to there being
only one failure mode. This indicates consistency between
samples.

A t test was used to determine if the difference is statisti-
cally significant at the 95% confidence interval for the Size 2–
0 devices in subcutaneous tissue. The STRATAFIX™

Table 1 MaximumWound Holding Strength of STRATAFIX™ SYMMETRIC PDS™ Plus Devices and PDS™ Plus Loop, PDS™ Plus Suture and
Coated VICRYL™ Plus Suture n = 10 samples per group

Size Avg. Maximum Wound Holding Strength
(lbs) +/− Std Dev. STRATAFIX™
SYMMETRIC PDS™
Plus Devices (95% CI)

Avg. Maximum Wound Holding
Strength (lbs) +/− Std Dev. of
PDS™ Plus Loop
or PDS™ Plus Suture (95% CI)

Avg. Maximum Wound Holding Strength
(lbs) +/− Std Dev. of Coated VICRYL™
Plus Suture

p
value

2–0
Subcutane-
ous tissue

90.06 +/− 16.38 (73.68, 106.44) 86.32 +/− 18.62 (67.70, 104.94) Not tested 0.64

0 Abdominal
wall tissue

129.50 +/− 17.88 (111.62, 147.38) 109.79 +/− 31.84 (77.95, 141.63) 93.42+/−22.02 (63.68, 128.34) 0.009
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SYMMETRIC PDS™ Plus Device displayed statistically
equivalent maximum tissue holding forces compared to
PDS™ Plus Suture size 2–0. These results are valuable to
validate the performance of STRATAFIX™ SYMMETRIC
PDS™ Plus Devices when used in various tissue closures
including those under significant loading. The wound holding
capabilities are demonstrated to be as good as or better than
conventional devices routinely used in soft tissue
approximation.

Conclusions

STRATAFIX™ SYMMETRIC PDS™ Plus Device is an
absorbable, antibacterial, knotless tissue control device
developed to facilitate soft tissue approximation by pro-
viding the performance characteristics and wound hold-
ing security of conventional PDS™ Plus Suture with
added features that offer increased efficiency and control.
The devices have increased tensile strength relative to
the knot tensile strength of PDS™ Plus Sutures with
comparable and sometimes superior wound holding
strength in fascia. The advantages that these features pro-
vide over conventional suture are relevant and beneficial
for obstetric/gynecologic surgeries. Further studies are
needed to provide outcomes regarding safety, effective-
ness, and adverse events.

Compliance with Ethical Standards

Conflict of Interest Jesse G. Nawrocki, Heather Nonnenmann, Mark
Mooney, Nadia Sutton, and Niels-Derrek Schmitz all declare to be sala-
ried employees with stock options of Johnson & Johnson – Ethicon.

Due to the nature of this section and the anticipation of bias
from the author as it pertains to his article topic, the article has
been reviewed by Dr. Jon I. Einarsson of Brigham and Women’s
Hospital and by Dr. Mark Levie of Montefiore Medical Center.
Both reviewers do not have any conflict of interest with the prod-
uct reviewed in the article, and they assert that the article is
factual and free of excessive bias toward the subject.

Human and Animal Rights and Informed Consent This article does
not contain any studies with human or animal subjects performed by any
of the authors.

Open Access This article is distributed under the terms of the Creative
Commons At t r ibut ion 4 .0 In te rna t ional License (h t tp : / /
creativecommons.org/licenses/by/4.0/), which permits unrestricted use,
distribution, and reproduction in any medium, provided you give appro-
priate credit to the original author(s) and the source, provide a link to the
Creative Commons license, and indicate if changes were made.

References

Papers of particular interest, published recently, have been
highlighted as:
• Of importance

1.• Greenberg JA, Einarsson JI. The use of bidirectional barbed suture
in laparoscopic myomectomy and total laparoscopic hysterectomy.
J Minim Invasive Gynecol. 2008;15:621–3. A key publication in
the field of suture material for wound closure, suture tech-
niques for wound closure and bringing this suture material into
gynecological procedures

2. Murtha AP, Kaplan AL, Paglia MJ, Mills BB, Feldstein ML, Ruff
GL. Evaluation of a novel technique for wound closure using a
barbed suture. Plast Reconstr Surg. 2006;117:1769–80.

3. Naki MM, Api O, Acioglu HC, Ozkan S, Kars B, Unal O.
Comparative study of a barbed suture, poliglecaprone-25 suture,
and stapler in Pfannenstiel incisions performed for benign gyneco-
logical procedures: a randomized trial. Acta Obstet Gynecol Scand.
2010;89:1473–7.

4. Ardovino M, Castaldi MA, Fraternali F, Ardovino I, Colacurci N,
Signoriello G, Cobellis L. Bidirectional barbed suture in laparo-
scopic myomectomy: clinical features. J Laparoendosc Adv Surg
Tech A. 2013;23:1006–10.

5. Einarsson JI, Vellinga TT, Twijnstra AR, Chavan NR, Suzuki Y,
Greenberg JA. Bidirectional barbed suture: an evaluation of safety
and clinical outcomes. JSLS. 2010;14:381–5.

6. Giampaolino P, De Rosa N, Tommaselli GA, Santangelo F, Nappi
C, Sansone A, Bifulco G. Comparison of bidirectional barbed su-
ture STRATAFIX™ and conventional suture with intracorporeal
knots in laparoscopic myomectomy by office transvaginal
hydrolaparoscopic follow-up: a preliminary report. European
Journal of Obstetrics & Gynecology and Reproductive Biology.
2015;195:146–50.

7. Einarsson JI, Cohen SL, Gobern JM, Sandberg EM, Hill-Lydecker
CI, Wang K, Brown DN. Barbed versus standard suture: a random-
ized trial for laparoscopic vaginal cuff closure. J Minim Invasive
Gynecol. 2013;20:492–8.

8. Siedhoff MT, Yunker AC, Steege JF. Decreased incidence of vag-
inal cuff dehiscence after laparoscopic closure with bidirectional
barbed suture. J Minim Invasive Gynecol. 2011;18:218–23.

9. Bogliolo S, Nadalini C, Iacobone AD, Musacchi V, Carus AP.
Vaginal cuff closure with absorbable bidirectional barbed suture
during total laparoscopic hysterectomy. Eur J Obstet Gynecol
Reprod Biol. 2013;170:219–21.

10. Stubbs JT. Short-term results of robotic sacrocolpopexy using the
Quill SRS bi-directional polydioxanone (PDO) suture. J Robotic
Surg. 2011;5:259–65.

11.• Sajid MS, Parampalli U, Baig MK, McFall MR. A systematic re-
view on the effectiveness of slowly-absorbable vs non-absorbable
sutures for abdominal fascial closure following laparotomy. Int J
Surg. 2011;9:615–25. A key publication in the field of suture
material for wound closure, suture techniques for wound clo-
sure and bringing this suture material into gynecological
procedures

12.• Israelsson LA, Jonsson T. Closure of midline laparotomy incisions
with Polydioxanone and nylon: the importance of suture technique.
Br J Surg. 1994;81:1606–8. A key publication in the field of
suture material for wound closure, suture techniques for
wound closure and bringing this suture material into gyneco-
logical procedures

13. Ceydeli A, Rucinski J, Wise L. Finding the best abdominal clo-
sure: an evidence-based review of the literature. Curr Surg.
2005;62:220–5.

180 Curr Obstet Gynecol Rep (2017) 6:175–181



14. Ming X, Rothenburger S, Nichols MM. In vivo and in vitro anti-
bacterial efficacy of PDS™ Plus (Polydioxanone with Triclosan)
suture. Surg Infect. 2008;9:451–7.

15. Data on file

16. USP United States Pharmacopeia USP35-NF30 S2, Rockville,
MD: 2012: 4736–4738.

17. Chu C-C, Fraunhofer V, Anthony J, Griesler HP. Wound closure
biomaterials and devices. Boca Raton: CRC Press; 1997. p. 122.

Curr Obstet Gynecol Rep (2017) 6:175–181 181


	A High-Strength, Absorbable, Antibacterial Knotless Tissue Control Device for Fascial Closure
	Abstract
	Abstract
	Abstract
	Abstract
	Introduction
	Device Design and Characteristics
	Description of Intra-operative Usage
	Device Performance and Evaluation
	Tensile Strength
	Fixation Tab Mass Comparison to Conventional Suture Knot Tower
	Initiation Stitch Strength
	Wound Holding Strength Table�1


	Conclusions
	References
	Papers of particular interest, published recently, have been highlighted as: • Of importance



