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Primary closure of fasciotomy wounds is challenging; 
the muscles bulge outward because they are no lon-
ger held compact by their fascial sheaths, the skin 

retracts due to this muscle bulging, and the soft tissue 
swells in the acute inflammatory response. Surgeons must 
choose between using a split thickness skin graft (STSG), 
which allows for earlier closure, or attempting delayed pri-
mary closure (DPC) later in the course once edema has 
subsided.

When compared with STSG, DPC offers a more aes-
thetically pleasing result and limits the number of surgical 
sites. Furthermore, patients treated with STSG have also 
reported higher levels of pain and discomfort than patients 
who were not treated with STSG,1 and not all surgeons 
performing fasciotomies have access to a surgery team for 
skin graft coverage. The benefits of DPC come at the cost 
of a longer time to closure and increased rates of wound 
complications. Johnson et al found that the incidence of 
wound complications was significantly higher in patients 
who had dermotomy-fasciotomy wounds closed with pri-
mary or secondary closure (51%) relative to those closed 

with skin grafts (5%; P < 0.01).2 Furthermore, DPC is not a 
feasible closure option in some wounds, particularly those 
involving an open fracture or those where it is thought that 
tissue edema or loss of tissue domain is significant enough 
that it will preclude future primary closure.3 Weaver et al 
found that only 21.2% patients could be closed primarily 
without any wound edge retention method.3

Despite its possible disadvantages relative to STSG, 
DPC is often chosen as the preferred method for wound 
closure. Multiple techniques take advantage of mechani-
cal and biological creep for DPC of fasciotomy wounds, 
with the most common being the rubber band or vessel 
loop method. Although effective and low cost, closure 
with this method may take up to 2–3 weeks and requires 
daily tightening, which is uncomfortable and exposes the 
wound bed to a nonsterile environment.4–10

Several studies comparing the rubber band or ves-
sel loop method with negative pressure wound therapy 
(NPWT) have demonstrated that the former method was 
superior in achieving primary closure without skin grafts: 
Johnson et al8 found that 5/5 wounds closed with the 
shoelace method in an average of 8 days versus 1/9 with 
NPWT in 13 days; Kakagia et al11 found that 40/40 wounds 
closed with the shoelace method in 15 days versus 36/42 
with NPWT in 19 days. DermaClose is a newer, off-the-
shelf product that is marketed as a continuous external 
tissue expander that facilitates DPC in a manner very simi-
lar to that of the vessel loop method.12

This case report presents an alternative method to 
achieve DPC in lower extremity fasciotomy wounds: serial 
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Summary: Achieving primary closure of lower extremity fasciotomy wounds is dif-
ficult. Surgeons are faced with the option of waiting potentially long periods of 
time for edema to reside, in order to attempt delayed primary closure (DPC) ver-
sus closing at an earlier time with a split thickness skin graft. DPC offers superior 
aesthetic outcomes than split thickness skin grafts but traditionally cannot occur 
until later in the clinical course once excessive edema has subsided. We present a 
case of a young athlete with compartment syndrome, which was managed with an 
alternative technique for achieving DPC: serial partial closure under tension with 
retention sutures and negative pressure wound therapy. The successful outcome 
in this single case should prompt further studies investigating the objective ben-
efits of this novel method to achieve DPC following fasciotomy. (Plast Reconstr Surg 
Glob Open 2021;9:e3530; doi: 10.1097/GOX.0000000000003530; Published online 8 
April 2021.)

Retention Sutures and Negative Pressure  
Wound Therapy for Delayed Primary Closure of 
Fasciotomy Wounds

LWW

Case RepoRt

http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/
http://creativecommons.org/licenses/by-nc-nd/4.0/


PRS Global Open • 2021

2

partial closure with retention sutures and NPWT. This 
closure method takes advantage of the biological and 
mechanical creep employed by the rubber band and ves-
sel loop techniques as well as NPWT to facilitate wound 
healing.

CASE
We present a 19-year-old, healthy, male college foot-

ball player who developed compartment syndrome of his 
left leg following blunt trauma sustained during football 
practice. He was taken urgently to the operating room 
for 4-compartment fasciotomies via medial and lateral leg 
incisions for spontaneous compartment syndrome. His 
medial leg incision was closed primarily on postoperative 
day 3; however, the lateral incision could not be closed at 
this time due to extensive muscle bulk and swelling. The 
patient was motivated to try methods alternative to skin 
grafting due to concerns over the donor site and poor aes-
thetic outcome.

On postoperative day 5, the patient returned to surgery 
for attempted closure of the lateral incision. Initial left lat-
eral leg wound measured 28 cm × 8.5 cm (Fig. 1). Bacterial 
cultures were obtained but were ultimately negative. 

There were no visual signs of muscle necrosis. Superficial 
debridement was performed to remove surface-level 
biofilm and hypergranulation tissue. Debridement was 
stopped once healthy, bleeding tissue was observed, and 
the wound bed was irrigated with a total of 3 L of saline. 
The anterior and posterior skin flaps were undermined 
approximately 1 cm without devascularizing the skin 
bridge between the medial and lateral leg incisions, which 
was functionally a bipedicled flap. 0-Prolene interrupted 
vertical mattress sutures were placed 0.5 cm from the skin 
edge and tagged along the incision. An NPWT sponge and 
nonadherent Mepitel dressing (Mölnlycke Health Care 
AB, Gothenberg, Sweden) were placed into the defect. 
The sutures were sequentially tied down under tension 
over the sponge. Skin edges were visually assessed for skin 
blanching to ensure that the retention sutures were not 
under ischemia-inducing tension (Fig. 2). After retention 
suture placement over the sponge, the size of the wound 
reduced by 71% percent, to 23 cm × 3 cm (238–69 cm2). At 
the end of surgery, skin edges and muscle were pink with 
good turgor, and there were triphasic AT, PT, and pero-
neal signals. To minimize postoperative edema, his leg was 
wrapped in a lymphedema wrap, and he was instructed to 
keep his leg elevated. The NPWT device was set at a con-
tinuous pressure of 125 mm Hg.

On postoperative day 9, the patient was taken back 
to the operating room for closure. Bacterial and fun-
gal cultures were obtained but were ultimately nega-
tive. The NPWT device and retention sutures were 
removed, and on visual examination, the muscles were 
healthy with no signs of necrosis. 2-0 Prolene inter-
rupted vertical mattress sutures were placed, and the 
skin edges were closed primarily without undue tension 
or skin blanching. Skin staples were also used (Fig. 3). 
A Prevena incision management system (3M, St. Paul, 
Minn.) was applied. The patient was discharged home 
and he remains well-healed at 12 months after surgery 
(Fig. 4).

DISCUSSION
In this case, retention sutures with NPWT offered a 

simple alternative to achieving DPC for a lower extrem-
ity fasciotomy wound. In our experience, tying down large 

Fig. 1. photograph of the patient showing initial left lateral leg 
wound measuring 28 cm (length) × 8.5 cm (width).

Fig. 2. photographs depicting the use of NpWt and retention sutures to achieve DpC. a nonadherent 
dressing and NpWt sponge were applied directly onto the muscle (a), with retention sutures placed on 
the skin edges to allow for creep and stretch of the skin (B).
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0-strength sutures allowed greater tissue reapproximation 
compared with our experience with the shoelace/rubber 
band method. Unlike the shoelaces, retention sutures (1) 
do not require tightening, (2) are less likely to break, (3) 
do not require staple removal, and (4) reduce exposure of 
the wound bed to a nonsterile environment. NPWT facili-
tates wound healing via a variety of mechanisms, includ-
ing removal of edematous fluid, promotion of wound 
bed contraction, and enhancement of the inflammatory 
response.13–15 This case study and report of technique 
should prompt further studies investigating the objective 
benefits of this novel method to achieve DPC following 
fasciotomy.

CONCLUSIONS
Closing fasciotomy wounds with DPC can be chal-

lenging. Further clinical studies are warranted to deter-
mine the objective benefits of serial retention sutures 
with NPWT, as our experience has demonstrated that it 
may offer a simple alternative to reliably achieve DPC in 
patients with lower extremity fasciotomy wounds.
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Fig. 3. picture depicting DpC achieved 9 days after placement of 
retention sutures.

Fig. 4. photograph of the patient showing final healed incision 1 
year after definitive closure.
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