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Abstract
Background: The V-LocTM 180 wound closure device system (Covidien, Mansfield, Massachusetts) 
is a knotless, unidirectional, barbed, self-anchoring absorbable suture that incorporates tiny barbs 
arranged helically on the suture strand. In this audit, we prospectively evaluate the surgical and 
cosmetic outcomes following closure of abdominoplasty wounds with the V-LocTM 180 suture.

Methods: A total of 119 patients were recruited to the study, undergoing a free abdominal tissue-
based breast reconstruction. They were prospectively reviewed over a period of 1 year with objective 
evaluations carried out at 7 days, 1 month, 3 months, 6 months and 12 months. Inflammatory 
responses were measured using a modified EAIR score, cosmetic appearance using a modified 
Hollander cosmesis scale and a patient and observer scar assessment scale.

Results: A total of 78 patients were found to be compliant, with a mean age and BMI of 50.9 ± 11.6 
years and 26.9 ± 4.2 respectively. The mean incision length was 34.25.0 ± 6.5 cm and the mean time 
of closure was 13 ± 5.5 minutes. There were 2 (3%) cases of seroma and 8 (10%) cases of partial 
wound dehiscence with no associated infection reported. The mean EAIR score (range 0 to 12) at 
1 week and 1 month were 0.29 ± 1.7 and 0.40 ± 1.6 respectively. The modified Hollander Cosmesis 
score (range 0 to 6) at 12 months was 0.18 ± 0.70. The average patient and observer scar assessment 
scale (range 0 to 10) score at 1 year were 4.25 ± 2.5 and 2.78 ± 1.60 respectively.

Conclusion: The results suggest that V-LocTM 180 sutures are associated with low complication 
rates, elicit a low inflammatory response and result in good aesthetic outcomes.
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Introduction
The closing of cutaneous wounds has remained unchanged for decades. Traditional techniques 

include the basic 2-layered closure strategy adopted by many Plastic Surgeons. Firstly, this involves 
buried dermal sutures aiding in accurate tissue edge approximation to provide a stable support for 
wound closure. Exact cutaneous alignment of a wound is then completed by the placement of either 
a subcuticular or interrupted suture.

The 2-layered closure method is reliant upon surgical knots to enable tissue re-approximation 
and its myriad disadvantages have been well documented. Studies have shown that surgical knots 
reduce the tensile strength by 35% to 95%, depending on the suture material used, due to thinning 
and stretching of the material [1]. The two weakest parts of any suture line is the surgical knot, 
followed by the point that lies immediately adjacent to the knot [1]. However, knot tying is inter-
user variable dependent causing potential human error. Due to overly concerns of knot slippage and 
wound dehiscence, there is a tendency for surgeons to over-tighten knots resulting in poor wound 
healing [2]. Demonstrated that, surgical knots, when tied too tightly can cause localized hypoxia, 
reduced fibroblast proliferation and excessive tissue over-lap, therefore decreasing the strength of 
the wound and producing unsightly scars. Consequently, van Rijssel et al. [3] confirms that surgical 
knots also create the highest density of foreign body material in any given suture line with the 
volume of the knot being directly related to the total amount of surrounding inflammatory reaction. 
Furthermore, associated wound complications include extrusion of knots, pain or visibility [4]. 
Hence, to optimize wound healing and minimize complications, one needs to consider reducing the 
knot size or eliminate the traditional method of wound closure using surgical knots.

The advent of barbed self-anchoring sutures requiring no knots provides an innovative 
technique to address these issues and radically affects wound closure. It was first described in 1967 by 



Kulendren D, et al., Clinics in Surgery - Plastic Surgery

Remedy Publications LLC., | http://clinicsinsurgery.com/ 2020 | Volume 5 | Article 29482

McKenzie RA, who carried out an experimental study using multiple 
barbed sutures for the long flexor tendons of the palm and digits, both 
in-vivo and in-vitro, demonstrating a neat and relatively atraumatic 
repair for certain compact injured tendons [5]. Over the past decade, 
barbed sutures have increased in popularity due to a secure tissue 
approximation whilst using less suture material resulting in better 
wound healing [6]. As the barbs grasp tissue at precise points, it 
distributes the dynamic tension forces evenly along the length of 
the wound compared to the traditional closure where the tension 
is mostly focused at each individual knot [4,7,8]. Animal studies 
have demonstrated barbed sutures to have an equivalent efficacy, 
safety and strength to the traditional sutures [9,10]. Furthermore, 
this knotless suture technique has been shown to be advantageous 
in reducing wound closure times and potentially increasing revenue 
by allowing more cases to be performed in a given day [6]. Patient 
benefits include reduced anesthesia time; less wound complications 
and improved scar cosmesis resulting in a potential paradigm shift 
from the more traditional wound closure technique.

The use of barbed sutures has been widely reported in other 
surgical specialties, i.e. Orthopedics (total knee arthroplasty) and, 
obstetrics and gynecology (Pfannenstiel incisions). However, there 
are very few studies exploring their benefits and drawbacks in Plastic 
Surgery. The V-LocTM 180 wound closure device system (Covidien, 
Mansfield, Massachusetts) is a knotless, unidirectional, barbed, self-
anchoring absorbable suture that incorporates tiny barbs arranged 
helically on the suture strand. It has a welded loop at one end of the 
suture strand that is used to secure the beginning of the wound closure 
[11]. Hence, a prospective audit was conducted to assess the short- 
and long-term outcomes with regards to postoperative complications 
and cosmesis, in the use of V-LocTM-180 for abdominoplasty wounds.

Methods
We performed a prospective audit at our institution from 

September 2010 to February 2012. A total of 119 patients were recruited 
who underwent an elective plastic surgical procedure for a unilateral 
mastectomy and immediate autologous breast reconstruction with a 
deep inferior epigastric perforator flap. Subsequently, each patient had 
an abdominoplasty requiring skin closure of a full-thickness surgical 
incision of at least 15 cm in length. A study protocol was drawn up 
and written informed consent was obtained from all patients. Patient 
evaluations included a pre-operative screening assessment and post-
operative assessments at 24 h, 7 days, 30 days, 90 days, 6 months 
and 12 months. The pre-operative assessment included collection 
of demographic information, height and weight, medical history, 
medications taken within the previous 7 days and any history of poor 
wound healing. A physical examination was also performed and the 
patient’s eligibility for the study was checked according to the study 
protocol’s inclusion and exclusion criteria.

Intra-operatively, adequate hemostasis was performed to prevent 
any hematoma formation. Subsequently, each abdominal incision was 
closed in three layers. Initially, the superficial fascia was closed with 
a traditional interrupted absorbable suture to eliminate dead space 
and minimize tension on the suture lines during wound healing. The 
sub-dermal layer was then closed in a similar fashion to ensure close 
approximation of the skin edges. Thereafter, the dermis was closed 
with a V-LocTM 180 suture. A running intra-dermal technique was 
carried out with sutures extending into the deep dermal plane. Each 
suture bite was taken at equal distances of approximately 1cm each 
to maintain a uniform tension along the entire length of the wound. 

Finally, a polyester mesh and topical skin adhesive was applied to 
the entire wound as a preventative water-proof dressing. Dry non-
medicated sterile gauze was then applied across the wound and an 
additional non-medicated abdominal compression garment was used 
for patient comfort.

The time to closure of the incision was measured during surgery 
to the nearest minute using a calibrated stopwatch. The time taken 
was recorded from the first bite of the V-LocTM 180 suture into the 
sub-dermal plane and ended after the entire incision was sutured and 
the last stitch was tied and cut.

Wound healing was assessed throughout the aforementioned 
post-operative period recording for signs of any potential acute 
inflammation, infection and the degree of wound edge apposition. 
Evaluation of cosmetic outcomes were additionally assessed at 90 
days, 6 months and 12 months post-operatively using the modified 
Hollander Cosmesis Scale [12]. Table 1 and the Patient and 
Observer Scar Assessment Scale and standardized photography with 
independent assessors at the later two appointments [13,14] (Table 
2).

Clinical wound infection was defined as redness of more than 5 
mm on either side of the wound, swelling, purulent discharge, pain, 
locally increased skin temperature or fever. The decision regarding 
clinical infection was made dependent upon signs and symptoms, 
with no confirmatory cultures required. If an infection was suspected, 
further management was instigated according to the investigator’s 
choice and duly recorded. An infection was regarded as an adverse 
event if systemic antibiotic treatment was required or, three or more 
of the above signs/symptoms were identified.

Local acute inflammatory reactions were evaluated using the 
Acute Inflammatory Response (E AIR) Score [15] (Table 3). This 
scale is composed of four parameters; namely erythema, edema, pain 
and local skin temperature which are assessed for the entire wound 
divided into three equal segments.

Results
The study group included a total of 119 patients but only 78 

patients were found to be fully compliant with the study. The mean 
age and BMI were 50.9 ± 11.6 years and 26.9 ± 4.2 respectively. There 
were no reported smokers in this study. The subjects evaluated as part 
of this study are representative of patients who routinely undergo 
breast procedures. The mean incision length of all incisions included 
in the study was 34.3 ± 6.5 cm.

Continuous approximation
The proportion of patients with complete approximation of their 

wounds was 96.7%. At 90 days and 6 months, wound approximation 
was 98% with 100% recorded at 12 months.

Yes No

Step off borders

Contour irregularities

Incision margin separation

Edge inversion

Excessive inflammation

Overall appearance Poor
1

Good
0

Table 1: Modified Hollander Cosmesis Scale.
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Time to closure of final skin layer
The mean ± SD for the total length of incision was 34.25 ± 6.52 

cm. The mean time to close a 34.25 cm wound with V-LocTM 180 was 
13.0 ± 5.5 min. Hence, the time to closure expressed as minutes per 
cm was 0.38. All surgical wound closures were carried out by either a 
senior fellow or consultant.

Incision healing and cosmetic outcomes
The mean total scores for the modified Hollander Cosmesis Scale 

at 90 days, 6 and 12 months were 0.23 ± 0.63, 0.36 ± 0.93 and 0.18 
± 0.70 respectively. For all Patient and Observer Scar Assessment 
(POSA) Scale characteristics, i.e. pain, itching, color, stiffness, 
thickness, irregularity, overall opinion, vascularity, pigmentation, 
thickness, relief, pliability and surface area), the average score was 
3.38 ± 0.93 for the observer and 5.05 ± 2.57 for the patient at 6 months 
respectively. At 12 months, the average score was 2.78 ± 1.60 for the 
observer and 4.25 ± 2.5 for the patient. The average scores were in the 

range of 1 to 5, hence the ‘good’ category.

Safety data
The mean total E AIR scores (characterizing erythema, edema 

and pain) at 24 h, 7 days and one month post-operatively were 0.23 ± 
1.16, 0.29 ± 1.71 and 0.40 ± 1.59 respectively. This indicates minimal 
inflammation was observed in the early post-operative period.

There were no reported cases of skin blistering in this study but 
a number of patients (n=8) presented with small areas of superficial 
wound breakdown, between 1 cm to 3 cm in length. There was no 
evidence of any infection and no return to theatres for re-closure. 
There were 5% (n=4) of patients who presented with suture extrusion 
at 3 months, 3% (n=2) at 6 months and no cases at 12 months.

The incidence of serious adverse effects was low and this was most 
likely associated with the patient’s underlying disease and extent of 
the surgical procedure. Serious adverse events were categorized 

1
normal skin 2 3 4 5 6 7 8 9 10

worst scar imaginable
VASCULARITY

Pale

Pink

Red

Purple

Mix

PIGMENTATION

Hypo

Hyper

Mix

THICKNESS

Thicker

Thinner

RELIEF

More relief

Less relief

Mix

PLIABILITY

Supple

Stiff

Mix

SURFACE AREA

Expansion

Contraction

Mix

OVERALL OPINION 1
normal skin 2 3 4 5 6 7 8 9 10

worst scar imaginable

Table 2: Patient and observer scar assessment scale: Observer scale [13].
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according to the presence of arrhythmia, chest pain, necrosis, wound 
necrosis, infection, breast abscess, wound dehiscence, seroma, 
procedural complication, wound infection, breast cancer metastatic, 
skin operation and hematoma. Consequently, only two cases were 
reported with an abdominal seroma and these were drained under 
ultrasound guidance at one and three months. Three deaths occurred 
in this study following a serious adverse event associated with 
metastatic breast cancer and bore no relevance to the V-LocTM 180.

Discussion
The choice of skin closure method in plastic surgical cases is guided 

by the operating surgeon’s preference, taking into consideration 
several factors. These include ease of closure, speed, cost, potential 
complications and cosmetic outcomes. Due to increasing concerns 
over cost, wound outcomes and patient satisfaction, novel techniques 
have evolved over time. Recently, the use of barbed sutures is 
increasing in popularity among varied surgical specialties, mainly due 
to its ease of use and speed of placement. However, it has yet to make 
its mark in Plastic Surgery. Hence, this prospective audit was carried 
out to evaluate the safety and efficacy of a unidirectional absorbable 
barbed suture; V-LocTM 180 by comparing it to a traditional suture. 
The three main domains of investigation include time to wound 
closure, rate of complications and cosmetic outcomes in extensive 
abdominal incisions longer than 15 cm. The results were compared to 
other published studies, as indicated.

In comparison to a study conducted by Moore et al. [16] 
calculations indicate that the mean time to close a 34.25 cm cutaneous 
wound with a simple interrupted nylon suture was 19.18 min and 
0.56 min per cm. Thus, our study indicates an average of 6.18 min 
was saved using a continuous subcuticular V-LocTM 180 stitch for 
wound closure. Furthermore, Moore found no association between 
closure type and wound complications. Our study can also confirm 
no evidence of wound infection with V-LocTM 180 and only 8 cases 

1
no, not at all 2 3 4 5 6 7 8 9 10

yes, very much
Has the scar been painful the past few weeks?

Has the scar been itching the past few weeks?

1
no, as normal skin 2 3 4 5 6 7 8 9 10

yes, very different
Is the scar colour different from the colour of your normal skin at 
present?
Is the stiffness of the scar different from your normal skin at 
present?
Is the thickness of the scar different from your normal skin at 
present?
Is the scar more irregular than your normal skin at present?

1
as normal skin 2 3 4 5 6 7 8 9 10

very different
What is your overall opinion of the scar compared to normal skin?

Table 3: Patient and observer scar assessment scale: Patient scale [13].

SCORE ERYTHEMA (REDNESS) EDEMA (SWELLING) PAIN LOCAL TEMPERATURE

0 None observed None observed None Same as surroundings

1 Blanching redness along wound 
closure line

Increased in tissue firmness along 
the wound closure line

Pain along wound closure line 
with minimal pressure

Slightly warmer compared to adjacent 
skin

2 Moderate redness extending <3 mm 
on either side of wound

Pitting of skin around wound with 
mild pressure

Pain at site with touch or slight 
movement

Definitely warmer compared to 
adjacent skin

3 Intense redness extending >3 mm Skin tense around the wound Continuous pain Radiating heat around wound site

Table 4: Evaluation of Acute Inflammatory Response (E AIR) Score.

presented with small areas of wound dehiscence (1 cm to 3 cm), 
which were managed conservatively. A small number of patients 
presented with suture extrusion at 3 and 6 months only. With the 
exception of one patient at 6 months, where the suture dissolved 
naturally, the others had their stitches trimmed in outpatient’s clinic 
with no further complications. Due to the low figures, it would be 
difficult to speculate whether this is a consequence of the actual 
barbed suture or is related to the operating surgeon’s technique 
with the suture being placed too superficially. There appears to be a 
minimal difference in the mean AIRE scores during the early post-
operative period, suggesting a uniform wound healing. This may be 
a contributing factor to the favourable cosmetic outcomes reported 
between the patient and the observer. Our finding appears to be in 
agreement with a paper by Hammond [11] who reports a less reactive 
and inconspicuous scarring with V-LocTM 180, most likely due to the 
prevention of subtle sliding of the tissue edges that can occur with a 
monofilament suture.

There were limitations to our study. First for simplicity’s sake, 
this study only evaluated the V-LocTM 180 suture in full-length 
abdominoplasty wounds and therefore, we cannot argue that it is 
more efficient than a non-barbed suture. Secondly, the rank of surgeon 
carrying out the subcuticular wound closure was not consistent as 
both senior fellows and consultants were recorded and this may have 
produced some discrepancies in the overall wound closure timing.

Based on the results of this study, the safety and efficacy profile 
appear to be similar to that of other reported suture material. Our 
study indicated that V-LocTM 180 device are associated with low 
complication rates, elicit a low inflammatory response and produce 
a satisfactory aesthetic outcome. The V-LocTM 180 also appears to be 
associated with a shorter estimated closure time but this would need 
to be assessed with a comparative study. Hence, the V-LocTM 180 
can be recommended as a useful alternative for extensive cutaneous 
wound closures.
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