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INTRODUCTION
Flap donor site management poses a secondary chal-

lenge in head and neck reconstruction following onco-
logic extirpation. Frequently used free flaps include the 
anterolateral thigh flap, the radial forearm flap, and the 
free fibula osseous, or osteocutaneous flap, each of which 
may leave a donor site that cannot be closed without a 
skin graft. The morbidity of failed skin grafts on donor  
sites includes tendon exposure, prolonged wound heal-
ing, and infection. Ensuring maximal skin graft take in 
such defects is of great importance, and others have dem-

onstrated the benefit of negative pressure wound therapy 
(NPWT) for this purpose.1–8 Miniaturized, one-time use 
NPWT devices have recently become available.9 We pres-
ent our experience with such a device used as a bolster for 
radial forearm free flap donor site skin grafts at the time 
of oncologic head and neck reconstruction.

METHODS
We retrospectively reviewed the records for 20 con-

secutive patients who underwent head and neck tumor 
removal requiring a radial forearm free flap with a donor 
site that could not be closed primarily. All reconstructive 
procedures were performed by a single surgeon (P.C.). 
Split-thickness skin grafts (13/1000ths of an inch thick) 
obtained from the thigh were placed as pie-crusted sheet 
grafts over the flap donor sites. The grafts were sutured to 
the surrounding skin edges with 4-0 chromic gut suture. A 
contact layer of Adaptic (Acelity, San Antonio, Tex.) was 
applied over the skin graft, followed by either standard 
bolster dressing (control group, n = 10) or the proprietary 
absorptive/evaporative dressing supplied with the PICO 
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construction of head and neck tumor defects typically requires split-thickness 
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reported the use of negative pressure wound therapy (NPWT) devices to bol-
ster split-thickness grafts and improve graft take. Although this approach works 
well, these devices are not always approved by third-party payers for outpatient 
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before discharge. The authors report outcomes using a miniaturized NPWT de-
vice to bolster the skin graft on radial forearm free flap donor sites in 10 con-
secutive patients compared with 10 consecutive control patients managed with 
traditional bolster dressings. The 2 groups of patients were similar in terms of 
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(Smith & Nephew, Hull, United Kingdom) NPWT device 
(NPWT group, n = 10). Once attached and activated, the 
NPWT device maintained 80 mm Hg continuous nega-
tive pressure within the dressing (Fig. 1). To minimize 
skin graft shearing due to tendon excursion, the donor 
forearm was temporarily immobilized using a plaster volar 
wrist splint with thumb spica (both groups). On postoper-
ative day 5, the splint was replaced with a removable wrist 
splint. The dressing was removed after 1 week to allow for 
skin graft assessment. The grafts were then redressed daily 
with a nonadherent Xeroform (DeRoyal Industries, Inc., 
Powell, Tenn.) petrolatum gauze layer, followed by a gauze 
wrap. Splinting continued until the graft adhered suffi-
ciently and immobilization was no longer needed (Fig. 2).

Patient characteristics and outcomes were analyzed us-
ing Fisher’s exact test for categorical parameters and Stu-
dent’s t-test for continuous parameters. A p-value less than 
0.05 was considered statistically significant.

RESULTS
Twenty consecutive patients (Table 1) over a 24-month 

period were reconstructed for cancers of the head and 
neck using radial forearm free flaps: 10 were treated with a 
standard bolster dressing (control group) and 10 with the 
miniaturized NPWT device (NPWT group). There were 
no statistically significant differences observed in patient 
characteristics or outcomes (Table 2).

Control Group
The mean age was 66.1 years (range, 50–85 years); 7 were 

men (70%). Nine patients had squamous cell carcinomas, 
and 1 had salivary gland carcinoma. The area of the radial 
forearm donor site defects ranged from 28 to 80 cm2. Five pa-
tients had at least some degree of graft loss, with mean area 
of 6.2 cm2 (range, 4–10.5 cm2), and 2 had exposed tendon 
in the wound bed. One patient had a local wound infection.

Negative-pressure Wound Therapy Group
The mean age was 55 years (range, 28–80 years); 5 

were men (50%). Similar to the control group, 9 patients 
had squamous cell carcinomas, but 1 had an invasive thy-
roid carcinoma requiring laryngectomy and partial hypo-
pharyngectomy. The forearm donor site defects ranged 
in size from 28 to 80 cm2. Six skin grafts healed without 
any difficulty. Four required local wound care for areas of 
skin graft loss (mean, 2.8 cm2; range, 2–4.8 cm2), of which 
1 had exposed flexor carpi radialis tendon in the wound 
bed. All 4 patients healed secondarily within 2 months. 
There were no other complications with the donor sites.

DISCUSSION
NPWT has a wide range of applications in postoperative 

wound management, including the protection of healing 
skin grafts.1–8,10 NPWT effectively bolsters skin grafts, isolat-
ing them from outside contamination, removing excess exu-
date, preventing desiccation, and minimizing separation of 
the graft from the wound bed that might lead to seroma 
formation.9 NPWT typically includes portable devices that 
are rented by health care facilities or individuals in the out-
patient setting, pending the approval of third-party payers. 
A single-use, super-miniaturized device with no per diem 
cost or need for outpatient monitoring by specialty nursing 
services and that can be used continuously over a 7-day pe-
riod is greatly useful to patients with skin grafts following 
reconstruction. Traditional skin graft bolsters are typically 
removed within a week of grafting to assess the graft and 
prevent maceration or desiccation. We have found that use 
of the miniaturized NPWT device, at $218 per unit, is effec-
tive from a cost and convenience standpoint. Graft healing 
appears to be equivalent to that seen after use of larger, cost-
lier systems and traditional bolsters, as demonstrated in this 
study. Anecdotally, we have observed that skin grafts treat-
ed with NPWT have better aesthetics in the early stages of 
healing. Tie-over bolsters traditionally used to stabilize skin 
grafts may leave a deeper contour defect than typically seen 
with NPWT devices, in our experience. Randomized, con-
trolled studies comparing outcomes and cost between tra-
ditional dressings and single-use, portable NPWT dressings 
are needed to make further evidence-based conclusions.

CONCLUSIONS
The single-use NPWT device represents a new method 

to simplify bolstering of skin grafts over sizable donor sites 
following the harvest of free flaps for head and neck re-
construction. This miniaturized NPWT device appears to 
work as well as traditional bolsters and larger, commercially 
available NPWT systems while possessing notable advan-

Fig. 1. PICo device in place over skin graft on forearm donor site.

Fig. 2. skin-grafted radial forearm flap donor site, 2 months after 
surgery.
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tages, including smaller size, disposability, ease of applica-
tion, and reliability.9 Patients may be discharged from the 
hospital before removal of this device, obviating the need 
for insurance approval and expensive NPWT equipment 
rental. Miniature, disposable NPWT dressings effectively 
manage wound exudate via an evaporative process, avoid-
ing maceration while promoting graft adherence.

PATIENT CONSENT
Patients provided written consent for the use of their 

images.
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Table 1. Patient Characteristics

 Total Population (n = 20) NPWT (n = 10) Control (n = 10) Comparison

Age (y), mean (SD) 60.6 (15.8) 55.0 (17.4) 66.1 (11.6) P = 0.10
Male, n (%) 12 (60) 5 (50) 7 (70)  
Oncologic indication for reconstruction, n (%)    
  SCC 18 (90) 9 (90) 9 (90) P = 0.33 
  Other carcinoma 2 (10) 1 (10) 1 (10)  P = 0.76 
Radial forearm donor site area (cm2), mean (SD) 48.7 (15.2) 45.6 (15.2) 51.7 (14.6) P = 0.41
SCC, squamous cell carcinoma.

Table 2. Patient Outcomes and Complications

 Total Population (n = 20) NPWT (n = 10) Control (n = 10) Comparison

STSG take (%), mean (SD) 94.8 (7.8) 97.5 (3.4) 92.1 (9.9) P = 0.14
Complications, n (%)     
  Incomplete STSG healing 9 (45) 4 (40) 5 (50) P = 0.33 
  Exposed tendon 3 (15) 1 (10) 2 (20)  
  Cellulitis, infection 1 (5) 0 (0) 1 (10)  
STSG, split-thickness skin graft.
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