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The palm of the hand is unique in that the epithelial basement is tethered subcutaneously to the palmar fascia, allowing for 
resistance to shear forces and maximum mobility of tendinous structures in deep fascia. Given this phenomenon, wound 
coverage must be as free from scar tissue and contracture as possible ensuring a near anatomic end result for maximum 
function. Traditionally these deficits are treated with free flaps and rotational flaps, each presenting its own strengths and 
weaknesses.
Cho et. al outline one of the more innovative methods of volar tissue repair using a second toe plantar free flap to provide 
histological equivalency. This method showed promising results compared to conventional donor tissue, but still resulted in 2
of 12 patients demonstrating no significant sensory recovery [17]. 
Urinary bladder matrix (UBM) is a porcine ECM scaffold that has recently been used to facilitate remodeling of site-appropriate 
tissue [25]. Multiple growth factors maintained within an epithelial basement membrane make this scaffolding uniquely 
amenable to native tissue regeneration with minimal scarring. 
Multiple growth factors maintained within an epithelial basement membrane make this scaffolding uniquely amenable to 
native tissue regeneration with minimal scarring. The structure of intact basement membrane provides a stable substrate to 
regulate the layered proliferation, making it desirable for sustaining non-invasive growth of epithelial cells [26, 27]. In turn, 
new epithelial cells serve to protect underlying tissue and stimulate nerve cell growth and fibroblast migration, as well as 
minimizing wound contraction [28].
Traumatic wounds to the hand present a complex challenge to the reconstructive surgeon. Our case demonstrates that UBM 
may be an effective treatment modality for definitive coverage of the palmar surface of the hand allowing for an initial 
scaffolding to facilitate native tissue regeneration and minimal scarring.

Soft tissue defects of the hand are common in traumatic injuries. These defects 
can vary in size and complexity [1, 2]. Larger defects involving multiple organ 
systems often require complex reconstruction. Traditional techniques for soft 
tissue coverage of hand injuries include split thickness skin grafts (STSG), reverse 
posterior interosseous artery flaps, sandwich temporoparietal free fascial flaps, 
composite osteocutaneous free flaps, radial forearm fascial-only flaps, and 
pedicled flaps [3-5]. 
STSGs are often used due to their accelerated graft take and low rates of primary 
contraction. Despite these advantages, STSGs fail to provide specialized skin and 
exhibit decreased durability compared to full thickness grafts. The thick, glabrous 
skin required to sustain shearing forces at the palm exposes these disadvantages, 
making STSG an unfavorable coverage option for palmar deficits. Full thickness 
skin grafts have also been utilized for their durability and improved functional 
approximation of the target tissue. 
Free flaps aim to preserve exposed vital structures, allow for earlier mobilization, 
and improve aesthetic outcomes. These have been associated with fewer 
operations and shorter hospital stay [6-8]. However, these may not be practical 
for many institutions [9]. 
Pedicled flaps have also been used in severe deficits as they are thicker and carry 
their own blood supply. While structural features of pedicled flaps improve motor 
function compared to split thickness grafting, they often fail to provide adequate 
sensation. Additionally, both require a risk-benefit analysis given the incidence of 
flap failure and donor-site morbidity [11]. 
In areas requiring highly specialized skin such as the fingertips, acellular dermal 
substitutes have been shown to facilitate regeneration of native tissue, leading to 
improved functional and sensory outcomes compared to flap coverage [12]. Given 
the similarity of skin on volar digits [12] and palmar surfaces, we decided to use 
an acellular dermal matrix to reconstruct a large palmar deficit.  
While urinary bladder ECM (UBM) usage is on the rise, only one article details the 
use of ECM on complex, traumatic injuries of the hand and upper extremity [2]. 
None of the published cases describe coverage of the palmar hand. In this case, 
we present a novel use of this product in resurfacing an entire palm after postop 
necrosis following a table saw injury to the right volar palm at the distal crease 
[13,14].
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At 2 weeks postop, the patient continued to have lack of 
sensation to light touch, as expected, due to recently 
repaired digital nerves. While the patient had motor 
control of the FDS and FDP, finger movement was not 
appreciable (Figure 4). 
At 3 months postop, all wounds were closed with the 
exception of a small, clean superficial wound in the 
palm. The patient had improved strength with an 
advancing Tinel’s sign at and distal to the PIP joints. The 
patient had improved total active range of motion –
105o index finger, 95 o middle finger, 105 o ring finger, 
and 80 o small finger. 
At 6 month follow up the patient returned to full duty at 
work and reported continued improvement in function. 
He had sensation near the tip of the small finger, and to 
the DIP of the remaining affected digits. His MCP and PIP 
motion showed improvement, and he was able to make 
a tighter fist.
At 1-year follow-up, the patient’s wounds were 
completely healed with limited scarring. (Figure 5) The 
patient had 15-20 degree flexion contracture at the 
proximal interphalangeal joints, consistent with 
expected outcomes for complex zone 2 flexor tendon 
lacerations post repair [15, 16]. All fingers were 
vascularly intact. Sensation was intact to the median, 
radial, and ulnar nerve distributions proximal to the DIP 
in the index, middle, and ring finger indicating 
progressing Wallerian degeneration and subsequent 
regeneration. The patient reported serial improvement 
in grip strength and has been able to return to most 
activities. Nerve regeneration is expected to continue to 
the tips of all fingers of his right hand. 
In this case, postoperative necrosis following the initial 
repair led to some contracture at the base of the small 
and long digits. A contracture release procedure was 
discussed with the patient. However, given that he was 
able to return to work and normal activity without pain 
or functional impairment, the patient elected to forgo 
contracture release at this time. 

Results
A 43 year old male presented with a table saw injury to 
the right volar palm at the level of the distal crease, with 
bony injury to the base of the right index finger (Figure 
1).  At the time of the injury, the patient had 
neurovascular injuries to the index, middle, ring, and 
small fingers, but had intact motor and sensory function, 
as well as vascularity to his uninjured thumb. The 
patient initially underwent 2 revascularization 
procedures, ORIF of the 2nd MCP fracture, nerve repair 
with conduits for the digital nerves, repair of the flexor 
tendons in zone 2 to the index, middle, ring, and small 
fingers, and zone 5 extensor tendon repair of the index 
finger.
2 weeks postoperatively, the patient’s wound had areas 
of necrosis ranging from epidermolysis to full thickness 
skin along the central portion of the wound, but there 
was no evidence of infection (Figure 2). The patient then 
underwent formal irrigation and debridement, and the 
proximal aspect of the wound was closed with 
interrupted prolene suture. The remainder of the wound 
was treated with topical application of UBM micronized 
powder followed by application of 5x7 cm sheet UBM, 
effectively filling all areas with full thickness defects 
distally along the distal palmar crease. The sheets where 
then covered with xeroform, surgilube, and telfa to 
maintain a moist environment, supplemented with light 
compressive dressing and splint. 
Postoperatively, the patient was followed weekly for a 
period of 6 weeks in which UBM microparticles and 
UBM sheet were reapplied at 1 week post op (Figure 3), 
followed by repeat microparticle application at weeks 2 
and 3. At 1 week post op, the patient was referred for 
physical therapy (3 weeks after his initial 
reconstruction). 
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