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Abstract:

Background and objectives: Acute compartment syndrome (ACS) is an emergency condition of the
lower limb in which prophylactic fasciotomy is required to prevent complications. A negative
pressure wound therapy (NPWT) used to the treatment of fasciotomy wounds provide beneficial
clinical results. This study aimed to exchange the authors’ experience of using the NPWT
installation system on the lower limb wounds after fasciotomy in ACS. Materials and Methods: This
is a retrospective study enrolled consecutive patients with ACS, who underwent fasciotomy and
was treated with the NPWT installation system at Department of Vascular Surgery, Provincial
Hospital in Kielce from April 2016 to July 2017. Results: The study enrolled 15 patients with a
diagnosis of ACS (87% men, mean age 65 years old). An open four-compartment fasciotomy (87%)
or two-compartment fasciotomy (13%) was performed. The NPWT was applied on the first day after
fasciotomy in 87% of patients. Therapy was initiated by the negative pressure of 125 mm Hg, which
maintained at this level until the therapy was finalized. In 80% of patients, the vacuum-assisted
wound closure (VAC) dressing changes were performed every 3 days. The first approximation of
fasciotomy wounds margins occurred on the 4th day after surgery among 67% of individuals. The
average time of using VAC on fasciotomy wounds was 9 days. The average time to definitive closure
edges of fasciotomy wounds was 12 days. The average time of hospital stay was 17 days. Conclusions:
Our experience indicates the legitimacy of using NPWT in wound treatment after fasciotomy in
ACS. The NPWT enables faster primary closure of wounds, reduces edema, as well as decreases
hospitalization time.
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1. Introduction

Acute compartment syndrome (ACS) is an emergency post-traumatic or post-operative
condition of the lower limb due to post-ischemic reperfusion. The most common types of trauma
related to the development of ACS are tibial shaft fracture, crush trauma and soft-tissue injury. Other
causes leading to the development of ACS are reperfusion injury after acute limb ischemia, injuries
of the arterial and venous system, and bleeding into fascial compartments.

In this condition, the local reduction of blood flow, tissue hypoxia, nerve ischemia, muscle
damage, necrosis of the soft tissues in consequence of increased intra-compartmental pressure may
occur [1-3]. To prevent complications leading to permanent disabilities, a prophylactic fasciotomy is
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applied. This method is associated with the risk of surgical site infection (SSI), injuries to the peroneal
nerve and the necessity of prolonged patient hospitalization [4]. In order to avoid complications, the
wound should be closed as soon as possible. An extensive wound has posed a significant nursing
problem, associated with an increased risk of SSI and worsened the healing process. Moreover, the
use of skin grafting to the closure of the wound may lead to the formation of hypertrophic scars, both
in the site of removing and transplanting skin area [5-6].

In turn, using negative pressure wound therapy (NPWT), also known as vacuum-assisted
closure (VAC) dressing, to the treatment of surgical wounds results in reduction of local edema,
improves blood circulation in the wound, leads to the early development of granulation tissue and
decreases the incidence of SSI. Additionally, NPWT reduces secondary amputations, provides a
better cosmetic effect and contributes shorter hospitalization periods. A systematic review of the
literature has provided that NPWT therapy enables faster primary closure of wounds [7-9].

This study aimed to exchange the authors’ experience of using the NPWT installation system on
the lower limb wounds after fasciotomy in ACS.

2. Materials and Methods

The retrospective case series study was conducted on consecutive patients aged 245 years with
ACS, who underwent fasciotomy and was treated with the NPWT installation system at Department
of Vascular Surgery, Provincial Hospital in Kielce from April 2016 to July 2017. The VAC therapy
with using a special dressing sponge dedicated to the RENASYS EZ Plus (Smith & Nephew) or
Comfort device were applied on fasciotomy wounds. Patients' characteristics were obtained
retrospectively from in-hospital records.

Among analyzed patients, wounds occurred on the anterior surface of lower limbs on the lateral
or/and medial side. The NPWT was applied after therapeutic fasciotomy to reduce edema, decrease
infection risk and evacuate excess of fluids. During the dressing application, a smaller size of sponge
in relation to the wound was chosen. This technique does not stretch the wound, which provides a
beneficial effect on the primary closure process in any subsequent dressing replacement. In the time
of consecutive hospital visits, the progress of the fasciotomy wound healing was monitored by
follow-up examinations. At follow up examination physicians collected patient interviews, checked
the pulse on lower limbs, made USG doppler and assessed the ankle-brachial index (ABI).

Written informed consent for vascular surgery and examination was obtained from each
engaged individual.

3. Results

The study included 15 patients with a diagnosis of ACS (87% men, mean age 65 years old)
admitted to the Department of Vascular Surgery, Provincial Hospital. The majority of patients with
ischemia-reperfusion edema of the lower limb after the restoration of blood supply were enrolled in
this study. In 87% of patients, an open four-compartment fasciotomy was performed. Two patients
(13%) had an open fasciotomy with two-compartment [Fig. 1,2].
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Figure 2. Open fasciotomy of the lower limb - lateral cut.

The NPWT was applied on the first day after fasciotomy in 87% of patients [Fig. 3]. Therapy was
initiated by the negative pressure of 125 mm Hg, which maintained at this level until the therapy was
finalized. In 80% of patients, the VAC dressing changes were performed every 3 days.

Figure 3. Application of NPWT on the fasciotomy wounds (lateral and medial cut).
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The first approximation of fasciotomy wounds margins occurred on the 4th day after surgery
among 67% of individuals [Fig. 4,5]. The amount of drained fluid from the fasciotomy wound was
assessed each time before the replacement of dressing [Fig. 6]. On average, 300-400ml of edema fluid
was collected every 3 days. Only in two cases, the amount of fluid was 1000 ml.

Figure 4. Case 1- the lower limb wound on the 4th day after fasciotomy. Delayed primary
closure with sutures — lateral cut.

Figure 5. Case 2 - the lower limb wound on the 4th day after fasciotomy. Delayed primary
closure with sutures - lateral cut.

Figure 6. Mean amount of drained fluid within 3 days of applying VAC.
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The main observed clinical effects of the VAC method were the promotion of granulation tissue,
reduction of wound edema and reduction excess of fluids. A healing process was completed by
surgical closure [Fig. 7-8]. In our group, the average time to definitive closure edges of fasciotomy
wounds was 12 days [Fig. 9]. Only in one case the finally closed of wound edges was impossible
because of high tissue tension. For this patient skin graft was performed.

Figure 7. Closure of wound edges on the 8th day after fasciotomy — medial cut.

Figure 9. Case 3 - definitive closure of the wound on the 12th day after fasciotomy — medial
cut.
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In our study population, the average NPWT use time was 9 days. In the case of correct wounds
healing process and good general condition patients were discharged from the hospital with a
recommendation to appear for the follow-up examination in the Department of Vascular Surgery.
The average hospital stay was 17 days.

After discharge patients from the hospital, a special dressing with ionic silver and foam dressing
with a hydrogel layer was recommended for wound management. The follow-up examination
revealed further progress of the wound healing. The correct wound healing process allowed to extend
time periods between the follow-up visits in the Department of Vascular Surgery [Fig. 10,11].

Figure 10. Post-surgery wound on 49th day after fasciotomy - medial cut.
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Figure 11. Post-surgery wound on 38th day after fasciotomy - lateral cut.
4. Discussion

A crucial role in the management of ACS is early diagnosis and urgent treatment
implementation because untreated causes lead to irreversible nerve and muscle ischemia and in
consequence, to disabilities. Standardized diagnostic protocols and wound treatment strategies are
needed to improved outcomes from this complication. Currently, surgical decompressive fasciotomy
is widely recommended [10]. The analysis of single-incision versus dual-incision fasciotomy shows
that the results of applied fasciotomy techniques are similar, and the choice of the method should be
based on surgeon experience and clinical patients' condition [11]. Unfortunately, primary wound
closure might be difficult to achieve due to significant swelling of the limb, skin retraction and skin
edge necrosis [12,13].


https://doi.org/10.20944/preprints202004.0117.v1

Preprints (www.preprints.org) | NOT PEER-REVIEWED | Posted: 8 April 2020 d0i:10.20944/preprints202004.0117.v1

7 of 8

In clinical practice, the NPWT has been obtained an important role in the management of
wounds [14]. Effective treatment, low incidence of SSI, positive cosmetic effect and cost-effectiveness
have supported the widespread choice of this method therapy. Furthermore, NPWT promotes
granulation tissue formation, improves microcirculation and shortens hospitalization period [15-17].
Indications to apply NPWT involve hard to heal wounds including diabetic foot ulcers, traumatic
and post-operative wounds, wounds with necrotizing fasciitis [18].

Numerous observational studies support the use of the NPWT in wound management after
therapeutic fasciotomy due to ACS. In a retrospective study with a 10-year follow up, Zannis at al.
showed that the VAC technique applied to the fasciotomy wounds significantly improved the ability
to primary wound closure and relevantly decreased hospitalization time. In this study, the time
needed for primary wound closure in the VAC group patients was considerably shorter (8.9 days)
than in the group of patients with traditional wet-to-dry dressings (12.7 days) [19]. Similarly, Yang et
al. showed that VAC installation decreased time needed to closure edges of wounds after fasciotomy
(VAC group 6.7 days vs non-VAC group 16.1 days) [20]. Saziye Karaca et al. in the retrospective study
compared the VAC treatment with the conservative treatment of the fasciotomy wound till the time
of definitive surgical wound closure. In the study population, fasciotomies were performed because
of ischemia-reperfusion syndrome. Noteworthy, the study showed that due to the positive influence
on the wound healing process VAC therapy can be a new standard for the treatment of fasciotomy
wounds [21].

Finally, our study also has confirmed the beneficial therapeutic effects of NPWT in wound
treatment after fasciotomy in ACS. The VAC therapy has led to reduce tissue edema and infection
risk, evacuate excess of fluids, as well as promote granulation of tissue. Documented clinical effects
have allowed for faster wound closure and shorter hospitalization time, thereby reducing treatment
costs.

5. Conclusions

ACS is a serious complication that could significantly worsen prognosis in post-reperfusion
condition. Our experience and literature review indicate the legitimacy of using NPWT in wound
treatment after fasciotomy in ACS. The NPWT used in the treatment of fasciotomy wounds enables
faster primary closure of wounds, reduces infection risk and edema as well as decreases
hospitalization time
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