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Abstract

Vacuum-assisted closure (VAC) has revolutionized wound care over the last 15 years. Previously, VAC was successfully utilized to
support split-skin grafting following orbital exenteration due to malignancy. Here, we report an attempt to use VAC following orbital
exenteration due to necrotizing fasciitis of the right eyelid, an infections etiology, in a 73 years old male. Although VAC was previously
used successfully following necrotizing fasciitis at different anatomical sites, in the reported case the granulation tissue didn’t thrive
sufficiently for skin grafting and healing of the surgical wound was eventually achieved by secondary spontaneous granulation. The

possible causes of VAC failure in this case are discussed, providing a stepping stone for future prospective studies in the field.
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Introduction

Necrotizing fasciitis is an acute fulminant infection of the subcutaneous soft tissues, particularly fat and deep fascia. The initial clinical
presentation may mimic cellulitis but necrosis quickly follows. Group A Streptococcus (GAS) and Staphylococcus aureus are the frequent
isolated pathogens but additional pathogens may be present [1,2]. Mortality in necrotizing fasciitis is attributed to the development of
toxic shock syndrome, and early recognition and prompt treatment are essential for patient survival [3]. Although not frequent, several
case reports of periocular eyelid involvement with necrotizing fasciitis were described [1,3]. Treatment includes early surgical debride-

ment along with appropriate antibiotics [3-5].

Orbital exenteration is a radical procedure that consists of removing the eye, alongside the extra ocular muscles and surrounding soft
tissue; rarely, the bony walls of the orbit may be extracted, with or without lid sparing [6,7]. This psychologically and anatomically dis-
figuring procedure is generally reserved for orbital malignancies, and occasionally for intractable infections such as mucormycosis and
necrotizing fasciitis [6]. A reconstruction procedure of the orbit cavity, tailored to the defect and the patient’s will, is required following
orbital exenteration and influences the medical and cosmetic outcomes. When a prosthetic is planned, the goal should be to create an
open cavity with a skin graft, regional flap, or thin free flap [7,8]. Split or full-thickness skin grafts are used for reconstruction when an
open cavity is desired: when there is no need to isolate the orbital cavity from the sinonasal, oral, or intracranial cavities, when radiation
therapy is not required at all [7,8].
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It is often challenging to apply a split-thickness skin graft in the orbit following orbital exenteration. Skin grafting depends on the qual-
ity of the vascular bed. Both hematoma and wound fluid collection may hinder complete skin graft taking. Skillman and colleagues [9]
have previously described the advantages of vacuum-assisted closure (VAC) in successful split-skin grafting following orbital exenteration
due to malignancy. The procedure was well tolerated by the patient, who was discharged 5 days following the procedure with 100% skin
graft taking [9]. Vacuum-assisted closure (VAC) has revolutionized wound care over the last 15 years [10]. VAC is considered a standard
adjunctive treatment option for the management of a variety of wound types and anatomical locations [11]. VAC is believed to aid in
wound healing by a combination of mechanisms, including fluid removal and optimization of the wound environment [10]. Poor skin graft
taking and fixation to the orbit socket were described previously when using other techniques and methods such as inflated balloons, tie-

over dressings and fibrin glue, due to uneven pressure distribution [9].

Of note, the use of VAC following infectious etiology such as necrotizing fasciitis at anatomical sites other than the orbit was described.
For example, Orhan and colleagues recently described a successful use of VAC dressing for improving skin graft taking on genital area

defects following necrotizing fasciitis with 100% skin graft taking among 13 male patients [12].

Given the abovementioned considerations, here we present the first report (to the best of our knowledge) of an attempt to use VAC

following exenteration of the orbit due to infectious etiology such as necrotizing fasciitis.

Case Presentation

A 73 years old male was admitted to another hospital due to local swelling and redness of his right lower eyelid accompanied by sys-
temic fever. His medical history included diabetes mellitus type II with complications (retinopathy, nephropathy, peripheral neuropathy,
stroke and coronary artery disease), hypertension and heart failure (ejection fraction = 30%) due to ischemic heart disease, for which he
underwent coronary artery bypass grafting. He also underwent an unknown procedure in his right eye five years prior to presentation,
which resulted in right eye blindness. A diagnosis of eyelid cellulitis was made and treatment with IV antibiotics (not specified in his dis-
charge letter) was initiated. After two days of treatment, necrotic tissue developed, and the patient was transferred to Hadassah-Hebrew

University Medical Center due to necrotizing fasciitis of the eyelid.

Upon admission, physical examination revealed an alert, hemodynamically stable but ill-appearing patient. Bedside ophthalmologic
examination of the right eye demonstrated no light perception in visual acuity test; swelling, redness and discharge with necrotizing
tissue in the lower eyelid (Figure 1A); conjunctival injection, cloudy cornea (obscuring further ophthlamoscopic examination) and pal-
pable intraocular pressure. No proptosis or ophthalmoplegia were presented. Laboratory studies demonstrated elevated white blood cell
count (19,000 cells/ p L normal range 4,500 - 11,000 cells/ p L), elevated C-reactive peptide (41 mg/dL, normal range < 5 mg/dL) and
decreased serum albumin (22 g/L, normal range 35 - 55 g/L). Gram stain from the necrotizing tissue showed Streptococci, compatible
with necrotizing fasciitis of the eyelid. Orbital computed tomography demonstrated pre-septal cellulitis, without intra- or retro-orbital

involvement and without evidence of sinusitis.

Given the abovementioned clinical presentation, laboratory and imaging studies, a diagnosis of necrotizing fasciitis was made. IV
ceftriaxone, clindamycin and vancomycin were initiated. Urgent total orbital exenteration and debridement of the necrotizing tissue was
performed (Figure 1B). Group A Streptococci were isolated from the surgical specimen. The patient was transferred to intensive care unit
following the debridement. Due to the need for long term ventilation tracheostomy was performed. An open cavity with a skin graft was
the reconstructive approach chosen to allow later installation of ocular prosthesis. To improve the chances for successful skin grafting, we
sought to use VAC, which has been proved to be a successful bolster for skin grafts, especially in unfavorable recipient beds [9]. VAC using
negative pressures of -75 to -120 mmHg has been applied continuously to the wound bed for 2 weeks to encourage granulation tissue
formation. However, despite the use of VAC, granulation tissue only appeared focally on areas with previously exposed bone and did not
cover the entire bed required for skin grafting. Hence, healing of the surgical wound was achieved by secondary spontaneous granula-
tion. Spontaneous granulation is an effective healing process on the one hand, but takes several months and delays the healing and facial

rehabilitation process on the other hand [7]. The patient is currently waiting for prosthetic eye fitting.
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Discussion

To the best of our knowledge this is the first documented attempt to use VAC following exenteration of the orbit due to infectious etiol-
ogy such as necrotizing fasciitis to facilitate skin grafting. Unfortunately, VAC did not achieve the desired results. Our unfavorable results

may stem from several reasons.

First, the results may be attributed to the use of excessive negative pressures. VAC facilitates wound healing, but the exact negative
pressure needed to be applied to optimize its effects are unknown. Moreover, excessive negative pressure may cause ischemia in wounds
with compromised vascularity, and the pressure often needs to be reduced [13]. One in vivo study concluded that maximal blood flow
effects are seen already when using pressure levels as low as -80 mmHg [14], and in another in vivo study, maximum wound contraction
was already achieved at -75 mmHg, and this may be a suitable pressure for most wounds [13]. Further research should be conducted in

humans in order to determine the appropriate protocol of pressures to be used.

The unfavorable results may also be related to the infectious etiology and the general medical condition of our patient. The patient
described here had a variety of vascular comorbidities and complicated diabetes mellitus. Although VAC proved to be a successful therapy,
especially among patients with unfavorable recipient vascular bed such as the orbit [9], the combination of unfavorable vascular beds and

extensive vascular disease, along with diabetes mellitus which impairs wound healing, may explain the results in our case.

Finally, we used a different reconstructive strategy compared to Skillman and colleagues [9]. Skillman and colleagues applied the VAC
dressing onto the skin graft, whereas in our case the VAC was applied to the wound bed to encourage granulation prior to skin grafting.
Further studies are required to determine the optimal reconstructive strategy following orbital exenteration.

Conclusion

To conclude, successful use of VAC following exenteration of the orbit due to infectious etiology may be enhanced by further research
regarding the surgical technique, strategy of VAC application and improved patient selection.
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