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Background: The goal of this article is to review the current literature on the
use of acellular dermal matrix in forearm, wrist, and hand reconstruction.
Methods: A comprehensive literature search was performed using the Co-
chrane Database of Systematic Reviews, MEDLINE, PubMed, and Web of Knowl-
edge. Articles were categorized as acellular dermal matrix used in soft-tissue
repair and in ligament reconstruction. Search terms included “acellular dermal
matrix,” “biologic dressing,” “skin replacement,” “dermal allograft,” “Allo-
Derm,” “FlexHD,” “Permacol,” and “Strattice.” These were all cross-referenced
with “forearm,” “wrist,” and “hand.” Data extraction focused on indications,
surgical techniques, clinical outcomes, and complications. Exclusion criteria
included regeneration templates, neonatal foreskin, and review articles.
Results: More than 100 articles published between 1994 and 2011 were iden-
tified. Upon final review, five prospective case-control studies, three retrospec-
tive case-control studies, four case reports, one cross-sectional cohort, one
prospective consecutive series, and one study type unknown were evaluated.
Matrix was most commonly used in burn reconstruction. It has also been used
in ligament and joint reconstruction for first carpometacarpal arthritis. One
article illustrated the use of porcine matrix in basal joint arthritis, a practice that
was abruptly terminated because of a concern over increased infections.
Conclusions: The clinical indications for acellular dermal matrix have in-
creased throughout the last 15 years. Hand surgeons have been cautious but
diligent in developing alternative treatment options in hand reconstruction,
with a focused effort to reduce donor-site morbidity. Although acellular dermal
matrices continue to find innovative uses to solve upper extremity surgical
problems, more comparative prospective trials are needed. (Plast. Reconstr.
Surg. 130 (Suppl. 2): 2568, 2012.)

into the market in 1994 for replacement of

inadequate integumental tissue due to
burn injury. Since then, upper extremity surgeons
have found these allografts useful as skin replace-
ment after radial forearm flap harvest, in basal
joint reconstruction, and more recently in rotator
cuff repair.'-* Historically, hand surgeons have
used several biologic and nonbiologic products to
correct joint deformities in rheumatoid arthritis
and as prostheses in functional joint replacement.
With the increased popularity of acellular dermal
matrix constructs and published clinical indica-
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tions, we present a review of their use in hand and
upper extremity surgery.

A property of acellular dermis that offers ad-
vantages in hand surgery is its ability to retain
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elastin and collagen fibers after undergoing
decellularization and sterilization.> Histological
studies have shown that although human acellular
dermal matrices can incite a low-grade host in-
flammatory response, full immunogenic rejection
by the host rarely occurs.!® Permacol, a porcine
matrix widely used in hernia repair, undergoes
chemical collagen cross-linking, which confers
strength and resistance to host collagenases. Al-
though this cross-linkage does protect it from im-
mediate enzymatic degradation, it also permits a
prolonged chronic inflammatory response at the
site of implantation.®' We present the most up-
to-date published clinical experiences of acellular
dermis in forearm, wrist, and hand reconstruc-
tion, along with illustrations of specific case ex-
amples treated in the senior author’s practice.

METHODS

Literature Search

A literature search using the Cochrane Data-
base of Systematic Reviews, MEDLINE, PubMed,
and Web of Knowledge was used for this study.
Our search terms included “acellular dermal
matrix,” “biologic dressing,” “skin replacement,”
“dermal allograft,” “AlloDerm,” “Flex HD,” “Per-
macol,” and “Strattice.” These were all cross-ref-
erenced with the keywords “forearm,” “wrist,” and
“hand.” Inclusion criteria were studies published
between 1994 and 2011; these selected studies
showed a clear use of acellular dermal matrix in
the upper extremity in human subjects. Exclusion
criteria were articles that used regeneration tem-
plates, for example, Integra (Integra LifeSciences
Corp., Plainsboro, N.].), neonatal foreskin, Apli-
graf (Organogenesis, Inc., Canton, Mass.), and
bovine pericardium. Review articles were ex-
cluded. Meta-analysis was not used because the
sample sizes were small, and there were not
enough comparable data.

Data Extraction and Statistical Analysis

On final review, articles were included that
clearly described using acellular dermal matrix in
the forearm, wrist, and hand (Table 1). Data of
interest included surgical technique, indication
for use, follow-up, and complications. Given the
limited number of patients, case reports, and the
retrospective nature of the review, comparable sta-
tistical analysis was not pursued. Complications
were reported from individual articles. Statistically
significant or insignificant differences, if stated,
were included in the evaluation of the articles.

Table 1. Clinical Uses of Acellular Dermal Matrix in
the Forearm, Wrist, and Hand

Soft-tissue reconstruction
® Forearm fascial dehiscence
® Skin coverage after radial forearm flap harvest
® Neuropathic pain/neuroma at the wrist
® Burn*
® Hand infection with palm contracture*
® Congenital/pediatric*
® Dupuytren’s contracture®
® Degloving injury*

Ligament reconstruction/joint reconstruction
® Basal joint arthritis*®

*Clinical case examples were from senior author, David Kulber, M.D.

RESULTS

Literature Search

A search of MEDLINE, PubMed, and Web of
Knowledge databases together yielded over 100
articles in which the search terms “acellular der-
mal matrix,” “biologic dressing,” “skin replace-
ment,” “dermal allograft,” and trade name prod-
ucts were cross-referenced with “forearm,” “wrist,”
and “hand.” When the search was limited to hu-
man acellular dermal matrix, English translations,
articles published between 1994 and 2011, and
queried for specific use, this number was reduced
to 15. No studies were found in the Cochrane
database. Review articles and articles not clearly
identifying (1) the forearm, wrist, and hand as sites
of reconstruction, (2) regeneration templates, and
(3) nonskin source products were all excluded from
this review. In our extensive review we did not find any
randomized controlled trials or large volume patient
series. We did find multiple articles where acellular
matrix was used to replace forearm skin and fascia, in
burn reconstruction, and in joint reconstruction for
carpometacarpal arthritis (Table 2).

Forearm Muscle Herniation

The most common cited use of acellular der-
mal matrix in the forearm has been to replace the
deep fascia after muscle herniation and to cover
the volar forearm after radial forearm flap harvest.
Forearm muscle herniation was first described in
1965, where the use of autogenous tissue was the
primary choice of treatment.'’-'% In 2010, Kozlow
et al. described two patients who had a flexor
compartment fascial defect.! The 3 X 7 -cm fore-
arm defect in patient 1 was repaired with Allo-
Derm (LifeCell Corporation, Branchburg, N.J.) as
an inlay graft. The second patient presented with
a similar story and was repaired with Flex HD
(MTF Ethicon, Edison, N.J.). At l-year follow-up,
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Table 2. Literature Review: Acellular Dermal Matrix in the Forearm, Wrist, and Hand

No. of
Study Type of Study Clinical Indication Patients Allograft Overall Outcome
Kozlow et al., Case report Forearm herniation 2 Human 1-yr follow-up both with
2010 AlloDerm symptom relief, without
and FlexHD  reherniation
Sinha et al.,  Prospective, case- Donor-site coverage 52 Human Complete wound healing may
19992 control after RFF harvest AlloDerm take up to 12 wk, no major
complications, acceptable
cosmesis
Wax et al,, Retrospective, case-  Donor-site coverage, 5 Human ADM group longer time to
200222 control RFF harvest, AlloDerm complete healing and
comparing STSG marginally improved
to allograft cosmesis compared with
STSG controls
Ho et al., Cross-sectional Donors-site coverage, 7 Human Comparable aesthetic and
20061 cohort RFF harvest AlloDerm functional outcomes in 3
comparing STSG, separate groups
FTSG, and
allograft
Rowe et al,,  Retrospective, case-  Donor-site coverage 15 Human Better aesthetic and
2006% controlled after RFF harvest AlloDerm functional outcome
compared to control (STSG-
alone)*
Medina et al., Prospective, case- Donor-site coverage 16 Human Primary closure of harvest site
20112 control after RFF harvest AlloDerm with improved cosmetic
outcome
Peterson and Prospective case- Wrist pain and nerve 10 Human Allograft used to isolate nerve
Adham, control hypersensitivity AlloDerm branches done in
2004% conjunction with other
procedures for neuropathic
pain, all patients with
symptomatic relief
Witt et al., Case report Skin replacement in 1 Human 1-yr follow-up, functional
19993238 RDEB AlloDerm hand without blisters
Wainwright,  Case report Acute burn, skin 2 Human Full take of allograft with no
1995! replacement AlloDerm immunogenic rejection
Lattari et al., Case report Acute burn skin 3 Human Complete take with excellent
199730 replacement AlloDerm cosmesis
Askari et al.,  Retrospective, case- Burn contracture 9 Human Increase joint ROMY
2011% control release AlloDerm
Belcher and  Prospective, case- First CMC joint 26 Porcine, 5 patients with erythema and
Zic, 2001% control repair Permacol pain, 3 with implant
removal, elective early study
termination
Adams et al., Prospective, Arthroscopic, first 17 Human Minimal complications,
2007° consecutive series CMC joint repair GraftJacket symptomatic relief with no
significant increase in
postoperative pinch and
grip
Kokkalis et Retrospective, case-  First CMC joint 82 (thumbs) Human Postoperative pain, grip and
al., 2009? control repair Graftjacket pinch improved, loss of
metacarpal height by 31%1
Zook et al., Unknown, technique Pincer-nail deformity 20 Human Corrects the deformity, cost
20048 illustration AlloDerm may be higher, no donor

dermis needed

CMC, carpometacarpal; STSG, split-thickness skin graft; RFF, radial forearm flap; FTSG, full-thickness skin graft; RDEB, recessive dystrophic
epidermolysis bullosa.
*Comparable group (split-thickness skin graft alone) with only three patients at follow-up.

TAt minimum, 10-month follow-up.
1Statistically significant.

both patients described resolution of their symp-
toms, and there was no sign of recurrence.

The senior author has similarly treated pro-
fessional bodybuilders who developed the same
clinical problem in the volar forearm. He has had
good results using acellular dermal matrix to re-

pair the fascial defect, without reherniation at
2-year follow-up.

Radial Forearm Flap Harvest

In 1981, Yang et al. described anatomical stud-
ies and the operative technique of radial forearm
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flap harvest.!” The biggest drawback to its use has
been the aesthetic outcome of the volar forearm
and the potential functional limitations of the
hand and wrist.'®-2 In addition, flap harvest on the
radial side of the distal forearm is more likely to
produce a defect with exposed tendons and neu-
rovascular structures. In 1999, Sinha et al.?! de-
scribed covering 52 radial forearm flap donor sites
with AlloDerm as a sheet graft without an overlying
split-thickness graft. The total time to complete
healing, by granulation, was between 10 tol2
weeks. Seromas required drainage in five patients,
and any scar contractures were minimal. In 2002,
Wax et al.? retrospectively reviewed 15 patients
with radial forearm donor defects, where five pa-
tients received allograft at the donor site and 10
patients received split-thickness skin grafts. The
acellular dermal matrix group required 12 to 16
weeks to completely heal, whereas the split-
thickness skin graft group healed in 2 to 3 weeks.
There were no significant differences in cosme-
sis between the two groups. In 2006, Rowe and
colleagues® evaluated 12 patients who had re-
ceived acellular dermal matrix to cover the radial
forearm donor site. They found that although 50
percent described reduced range at the wrist, pa-
tient satisfaction scores were higher when com-
pared with the group who received a split-thick-
ness skin graft alone. More recently, Medina et al.
published a novel use of acellular dermal matrix
at the radial forearm harvest site to improve the
aesthetics.?! Sixteen patients requiring subtotal
glossectomies underwent a two-stage approach to
tumor extirpation and flap preparation. Skin flaps
on the nondominant forearm were raised 2 weeks
before tumor resection. Acellular dermal matrix
was placed with the dermal side facing the wound
bed and the skin was closed. Two weeks later, at
the time of cancer resection, the forearm skin flaps
were re-elevated, and the matrix was raised on its
vascular pedicle. Primary closure of the forearm
defect was achieved in all 16 patients. The authors
commented on an improved aesthetic outcome of
the volar forearm by allowing for a straightline
scar. Currently, there is no consensus on the best
way to cover radial forearm flap defects, especially
when tendons and neurovascular structures are
exposed. Our group has found that having acel-
lular dermal matrix as an option for coverage has
been a useful adjunct in many of these cases.

Neuropathic Pain

Peterson and Adham?® evaluated 10 patients
with pain and hypersensitivity at the wrist who had

undergone a prior wrist operation or who had
experienced wrist trauma. All patients underwent
excision or relocation of their neuroma stump
and/or neurolysis along with acellular dermal ma-
trix isolation of the nerve braches from overlying
soft tissue. All patients reported a subjective de-
crease in their pain level.

Burn Reconstruction

In 1992, Engrav et al. described how the func-
tional loss of the hand makes up a 57 percent loss
of function in the individual as a whole.?® Patients
with upper extremity and severe hand burns can
require multiple operations to treat significant
functional deformities. Traditional options for
covering dorsal hand burns include sheet or
meshed split-thickness grafts. Deep palmar burns
can be covered with full-thickness grafts unless
there is an indication for a local or free-flap.?”?® In
1995, Wainwright published his findings using
acellular dermal matrix on two similar burn pa-
tients with full-thickness burn injuries.! He inves-
tigated the early clinical and histological outcomes
of acellular dermal matrix grafted simultaneously
with overlying meshed split-thickness skin graft.
He also evaluated the immunogenic response of
the host to the grafted matrix via a lymphoblastic
proliferation assay. Wainwright found there to be
no sensitization of the host lymphocytes to the
engrafted acellular dermis. The “take rate” was
100 percent at day 5 for both of the patients, and
at day 16 there was complete healing. The biopsy
samples showed keratinocyte migration, neovas-
cularization of the graft and of the matrix, with
absence of an inflammatory component in the test
site. He concluded that acellular dermal matrix
would support fibroblast infiltration and neovas-
cularization, as well as reepithelialization with mi-
grating keratinocytes forming stable skin without
subsequent blistering or fragility.

Sheridan and Choucair® and Lattari et al.*
separately looked at engraftment of acellular der-
mal matrix in pediatric hand burns and adult
hand burns, respectively. Sheridan and Choucair
grafted six children in 10 separates sites using
matrix with a thin overlying autograft alongside an
autograft-only site as a control. They had a 90
percent successful engraftment with one loss of 40
percent of a graft due to infection. Vancouver scar
scores showed no significant difference between
the matrix test site and the control site. They con-
cluded that using matrix could be a viable option
of skin coverage in patients with limited donor
sites due to massive burns.?” Lattari et al. reported
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on two patients on whom acellular dermal matrix
with overlying thin (0.008 inch) meshed autograft
was used on the dorsum of the hand after full-
thickness burns. Functional measurements, task
performance, and cosmetic results were reported
as being excellent by patient and family members.

The senior author (D. A. K.) began using acel-
lular dermal matrix in 2006 for treating patients
with long-standing hand contractures from burn
injuries after having had prior multiple release
operations. The entire case series was published in
an April 2011 Plastic and Reconstructive Surgery ar-
ticle describing nine patients with burn contrac-
tures of the hand and wrist treated over a 4-year
period.?! The contracture was addressed in a two-
stage process. At the first-stage, the contracture
was completely released, and the meshed acellular
dermal matrix was placed. The allograft was then
bolstered with a vacuum-assisted closure device
(Kinetic Concepts, Inc., San Antonio, Texas) for
10 to 14 days. At the second stage, the vacuum-
assisted closure device was removed, and a thin
0.012-inch sheet autograft was harvested and
placed over the matrix for final coverage of the
wound. All nine patients showed an increase in
passive range of motion of at least 25 to 30 degrees
and even up to 90 degrees. Since that initial pub-
lished series, the senior author has adjusted his
practice by using a full-thickness graft over the
matrix at the second stage and has seen a reduced
recontracture rate (Fig. 1). He has also found that
thin, 0.2-mm to 0.5-mm sheets give better results
and incorporate within the tissues more readily in
the treatment of burn contractures and basal joint
arthritis reconstruction.

Contracture of the Palm Due to Hand Infection

Contractures of the palm, whether in burn
reconstruction or due to infectious etiology, all
end with the same pathology of nonpliable skin
and subcutaneous fibrosis. We present a case of a
50-year old patient with delayed débridement af-
ter closed-space palm infection (Fig. 2). The out-
come was severe fibrosis of the palmar fascia, ulnar
digit contractures, and woody nonpliable skin.
This patient underwent a series of operations re-
quiring skin excision, tenolysis, release of fibrotic
tissues with subsequent acellular dermal matrix
engraftment, and full-thickness skin grafting.

Pediatric Hand

The role of acellular dermal matrix in recon-
struction of the pediatric hand has so far been
limited to one case report of pseudosyndactyly due
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to recessive dystrophic epidermolysis bullosa.’*%?

Recessive dystrophic epidermolysis bullosa is an
inherited disorder in which minor trauma of the
hand can lead to blister formation, epidermal
sloughing, and subsequent scarring. Witt and
colleagues® published a case report in 1999 of an
11-year-old with recessive dystrophic epidermoly-
sis bullosa that led to a thumb adduction contrac-
ture. They released the contracture in the first web
space, grafted with AlloDerm, and placed a thin
split-thickness skin graft onto the bed. At l-year
follow-up, they compared allograft skin with native
skin from the dorsal hand. Histologic evaluation
of the allograft and of the dorsal skin showed a
layer of inflammatory cells, which is indicative of
the disease process. Interestingly, the allograft
skin in the first web space was free of blistering at
1 year.

The senior author has had good success using
matrix for forearm soft-tissue reconstruction in a
neonate born with severe ecchymosis and skin
blistering (Fig. 3). The patient developed brachial
artery occlusion and required compartment re-
lease followed by soft-tissue débridement. Acellu-
lar dermal matrix was chosen over direct au-
tografting because of the exposed underlying vital
structures that would not support incorporation
of a split- or a full-thickness graft. Once the matrix
bed was mature, a split-thickness skin graft was
placed. At 13-month follow-up, the patient was
grabbing objects with the right hand indepen-
dently, had increased flexion and extension at the
wrist, and also had great pincer function.

Dupuytren’s Contracture

A 54-year-old woman with Raynaud’s and se-
vere recurrent Dupuytren’s contracture of the
right palm extending to the small finger under-
went a prior failed needle aponeurectomy and
palmar fasciectomy (Fig. 4). She presented with
functional loss and flexion contractures at the
metacarpalphalangeal, proximal interphalangeal,
and distal interphalangeal joints. The thick cord
along with skin was excised, which left her with a
defect measuring 7 X 2 cm. A 0.79-mm-thick Al-
loDerm sheet was applied, and at 2-year follow-up
she had complete range of motion at the meta-
carpalphalangeal joint, although she required re-
lease and fusion of her proximal interphalangeal
joint.

Degloving Phalanx Injury
A 27-year-old woman was treated for a degloving
injury on the right ring finger, volar midphalangeal
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Fig. 1. Mature burn contracture release of the palm and web spaces. (Above, left) Preoperative palmar and web-space con-
tracture. (Above, right) Complete contracture release with exposure of tendons and neurovascular structures. (Center, left)
Acellular meshed dermal allograft, 10-day bolster. (Center, right) Placement of full-thickness graft over incorporated acellular
dermal matrix. (Below) Ten months postoperatively, maintenance of increased palmar and web spaces.

surface (Fig. 5). The defect was approximately 1
cm? with exposed tendon and neurovascular
structures. The wound required minimal
débridement and was covered immediately with
acellular dermis. After 1 week with acellular der-
mal matrix incorporation, a full-thickness hy-

pothenar skin graft was placed. At 15-month
follow-up, the patient had full range of motion
of the finger and a great aesthetic result. The
graft had good color match, and there was a
minimally palpable difference compared with
the native skin.
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Fig. 2. Palmar contracture due to hand infection. (Above, left) Preoperative palmar contracture with prior skin and fascial

débridement. (Above, right) Complete release of palm, note tendon exposure. (Center, left) Acellular meshed dermal allograft
to palm. (Center, right) Acellular dermal matrix engraftment after 10-day bolster. (Below, left) Placement of full-thickness skin
graft over incorporated matrix. (Below, right) Postoperative result at 1 year.

Ligament and Joint Reconstruction

Upper extremity surgeons have long been
challenged with finding the best tissue replace-
ment for weakened, ruptured, or diseased ten-
dons and ligaments. Eaton and Littler®® first de-
scribed beak ligament laxity in carpometacarpal
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joint arthritis and the need to reconstruct it using
the flexi carpi radialis tendon. Since then, several
authors have reported modifying Eaton’s tech-
nique using flexor carpi radialis, palmaris longus,
or abductor pollicis longus tendon. In 2007, Kok-
kalis et al. described an alternative to using native
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Fig.3. Ischemicforearmandhandinaneonate;initial coverage with acellular dermal matrix. (Above, left) Volar forearm with exposed
tendons after débridement. (Above, right) Dorsal forearm after matrix incorporation. (Center, left) Volar forearm with overlying split-
thickness skin graft at 13 months. (Center, right) Dorsal forearm after matrix incorporation. (Below) Final appearance at 2 years with
full-thickness skin graft to dorsal hand and split-thickness skin graft to forearm.

tendon by reporting the use of acellular dermal
matrix to suspend the first metacarpal, thereby
eliminating donor-site morbidity.? Their tech-
nique required a complete trapeziectomy with
ligament reconstruction and interposition ar-
throplasty using the human acellular matrix
GraftJacket (Wright Medical Technology, Inc., Ar-
lington, Tenn.). Kokkalis et al. described the pro-

cedure done on 82 thumbs of patients with stage
IT to IV carpometalcarpal arthritis, who were fol-
lowed on average up to 30 months. No autologous
tendon graft was harvested in any of their cases.
Postoperatively they were able to demonstrate sig-
nificantly reduced pain scores from 6.2 to 0.7 and
improvements in grip and key pinch strength by
16 percent and 19 percent, respectively. Assess-
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Fig. 4. Dupuytren’s contracture release with acellular dermal matrix grafting. (Above, left) Recurrent contracture. (Above,
right) Contracture release; note exposed tendon. (Center, left) Matrix placement with bolster for 10 days. (Center, right) After
matrix incorporation. (Below) Full-thickness skin graft.

ment of the arthroplasty space on postoperative
posterioanterior and oblique nonstress radio-
graphs demonstrated an average of 33 percent
metacarpal subsidence at follow-up, with no signs
of degenerative changes or metacarpal-scaphoid
impingement. There were two revisions.

In 2007, Adams et al. reported their results
of arthroscopic partial trapeziectomy with inter-
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position acellular dermal matrix.* They evalu-
ated 17 patients with Eaton grade II to III, who
were all recalcitrant to nonsurgical manage-
ment. All of the patients described symptomatic
relief; however, there was no statistically signif-
icant improvement in pinch or grip strength.
They reported no surgical complications except
in one patient with an ulnar neuropathy pre-
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Fig. 5. Degloving ring finger with acellular dermal matrix grafting. (Above, left) Exposure of tendon and neurovascular
bundle. (Above, right) Placement of matrix. (Below, left) Skin graft over matrix with complete healing. (Below, right) Final result
at 15-month follow-up; note the nearly imperceptible difference in volar skin.

sumably caused by the placement of an axillary
block for local anesthesia.

Our preferred technique for patients diag-
nosed with Eaton stage III and IV basal joint ar-
thritis has been to perform a complete trapeziec-
tomy with acellular dermal matrix interposition
arthroplasty. Our early 6-month results have been
promising, showing an improved grip and pinch
strength (unpublished results). We have not ex-
perienced any matrix-related infections or foreign
body reactions and have found it useful for symp-
tomatic basal joint arthritis. (Fig. 6) (See Video,
Supplemental Digital Content 1, which demon-
strates carpometacarpal joint arthritis trapeziec-
tomy with acellular dermal matrix interposition,
http://links.lww.com/PRS/A566.)

One series of 26 patients reported complications
using porcine acellular dermal matrix for car-
pometacarpal arthritis. Belcher and colleagues®
found a significant increase in postprocedure er-
ythema and pain after using Permacol (Tissue

Science Laboratories, Aldershot, United King-
dom) as an implant spacer. They prematurely
terminated the study after biopsies showed ma-
trix implants containing numerous multinucle-
ated giant cells. In the description of the surgical
technique, a central core resection of the trape-
zium was performed, and a folded sheet of matrix
was placed to fill the space. Not having a well-
vascularized surrounding bed to enhance matrix
incorporation may have led to the increased in-
fection rate seen in this series. In addition, the
senior author has found that thinner matrix is
more favorable to vascular ingrowth compared
with thick matrices.

DISCUSSION

Acellular dermal matrix use in hand surgery
has evolved over the past 15 years since its intro-
duction as skin replacement in the treatment of
burn injuries. Hand surgeons today have ex-
panded its initial adjunctive role into a primary

265S


http://links.lww.com/PRS/A567

Plastic and Reconstructive Surgery ¢ November Supplement 2012

)

Fig. 6. First carpometacarpal joint arthritis: trapeziectomy with acellular dermal matrix interposition arthroplasty. (Above, left) Preoper-
ative radiograph showing stage IV arthritis. (Above, center) Complete trapeziectomy. (Above, right) acellular dermal matrix allograft (3 X 7
cm). (Below, left and below, center) acellular dermal matrix interposition arthroplasty. (Below, right) Postoperative radiograph at 1 month.

treatment option for many diseases affecting the
hand, wrist, and forearm. Sinha and colleagues
were the first to report using acellular dermal ma-
trix for skin replacement after radial forearm flap
harvest.?! Although the pool of articles addressing
this clinical scenario is limited, many report aes-
thetic and functional results of acellular dermal
matrix that are comparable to those of skin graft-
ing. Wainwright found that the most appealing
qualities of matrix over cultured keratinocytes and
unprocessed cadaveric skin were its stability and its
nonimmunogenic character.-4

Our group has found acellular dermal matrix
to be quite helpful in treating mature burn con-
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tractures of the palm. After full contracture re-
lease, neurovascular structures and tendons can
be readily visible. Placing acellular dermis over
nerves and vessels allows for a thicker interface
between these structures and the grafted skin. Sur-
prisingly, we did not find ample articles where
porcine matrices have been used in the hand or
forearm. One reason for this may be that decel-
lularized xenografts can elicit a low-grade chronic
inflammatory response. Biopsies of the implanted
matrices have demonstrated the presence of for-
eign body giant cells.?* More recent studies suggest
that chemical cross-linking in some xenografts
makes them less porous, thus preventing the cas-
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‘B Video Available Online

Video 1. Supplemental Digital Content 1 demonstrates carpo-
metacarpal joint arthritis trapeziectomy with acellular dermal
matrix interposition, http://links.lww.com/PRS/A566.

cade of events necessary for effective wound
healing.”=* Ngo et al. found that porcine matrix
had less collagen content than human matrix at
the same time point after engraftment in an ab-
dominal hernia animal model.** Despite this find-
ing, the literature is abundant with their use in
abdominal hernia reconstruction.**® The appeal
of acellular dermal matrices in hernia care is the
elastic modulus of the mesh, which has been the
rationale for the use in ligament reconstruction.
Our group as well as Kokkalis and colleagues? have
found that using human dermal matrix in basal
joint arthritis has reduced the patient morbidity of
flexor carpi radialis harvest with similar functional
results. The reported complication rate has been
low, and the patient satisfaction rate, in our ex-
perience, has been superior to using native tissues.
No comparative studies evaluating dermal matrix
versus native ligament reconstruction and tendon
interposition for carpometacarpal arthritis were
found in our search. One recent retrospective
study by Sandvall and colleagues*’ comparing lig-
ament reconstruction and tendon interposition to
hematoma distraction found comparable objec-
tive and subjective results for all evaluated mea-
sures. In the senior author’s experience, harvest of
the flexor carpi radialis tendon after trapeziec-
tomy can lead to prolonged pain and patient dis-
satisfaction with the donor site. Implantation of
acellular dermal matrix has alleviated donor-site
morbidity and addresses the concern for thumb
metacarpal proximal migration.

The cost for this approach varies by manufac-
turer and hospital contracts; however, we have

found the typical fee for a 20 cm? construct ranges
between $600 and $1100 per sheet (verbal com-
munication with acellular dermal matrix provider
and in-office coder). The actual cost to the patient
remains difficult to quantify when comparing car-
pometacarpal arthritis treatment with matrix to an
alternative approach where native tissues are used.
We have recently submitted a proposal to our hos-
pital’s institutional review board to evaluate ob-
jective and subjective postoperative outcomes and
the long-term durability of this product.

CONCLUSIONS

The purpose of this study was to review the
current uses of acellular dermal matrix in fore-
arm, wrist, and hand reconstruction. The avail-
ability of multiple matrix products gives the hand
surgeon another option in solving difficult recon-
structive clinical problems where native tissues are
unavailable or unacceptable to the patient. The
senior author has found acellular dermal matrix
to be a flexible and useful tool for burn contrac-
ture release and in diseases affecting the wrist. In
addition, what he has found most remarkable is
the ability to graft matrix over nerves, arteries, and
tendons, where skin grafts would either “not take”
or cause significant contracture. However, be-
cause of the need for matrix incorporation, its
use would not be recommended when tissue
vascularity is compromised or if there is con-
current infection. Both of these scenarios would
inhibit matrix engraftment, and an operative
technique using autologous tissue would be
more appropriate.

Cost is certainly a concern when establishing
alternative surgical treatment plans for common
medical illnesses. Currently many insurers will reim-
burse the cost of the dermal matrix, based on Medi-
care standard rates, of up to 80 percent coverage
(verbal communication with acellular dermal matrix
provider and in-office coder). As upper extremity
surgeons look to find ways to decrease donor-site
morbidity and improve clinical outcomes, acellular
dermal matrix remains a viable option. Nevertheless,
as hand surgeons develop more innovative ways to
solve upper extremity problems, and the indications
for acellular dermis continue to evolve, more com-
parative prospective studies are needed to evaluate
their long-term benefit.

David A. Kulber, M.D.
Department of Surgery
Cedars-Sinai Hospital

8635 West 3rd Street, #990-W
Los Angeles, Calif. 90048
David.kulber@cshs.org
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