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Gamma-irradiated human skin allograft is an acellular, preserved cadaveric dermal skin substitute that
is useful as a temporary skin substitute.! There are reported instances of long term allograft survival in
patients who are immunosuppressed. This case series demonstrates the uniquely enhanced viability
of GammaGraft® for wound coverage in an immunocompromised patient being treated for acute
lymphocytic leukemia.

We present the case of a 21-year-old male patient diagnosed with high risk T-cell acute lymphocytic
leukemia (ALL) who had a large infected collection and associated necrotizing fasciitis in his left
thigh; and the case of a 73-year-old female with a past medical history of metastatic breast cancer
and atrial fibrillation who presented with a right knee hematoma that eventually progressed to full
thickness skin necrosis. Both patients have previously been on chemotherapeutic regimes for cancer
treatment. After presentation, both patients’ wounds were cleared of nonviable tissue and were
pulsed lavaged with sterile irrigant before being covered with GammaGraft. The patients tolerated
the procedure well, and in both cases, the GammaGraft maintained adherence, vascularization,

and epithelialization. Both patients’ GammaGrafts have remained viable for 10 and 13 months,
respectively, and have not shown signs of rejection.

Patients receiving chronic immunosuppressive therapy or patients living in a chronically
immunosuppressed state are unique in that an allograft, intended for temporary wound coverage

in patients who cannot immediately receive definite skin grafting, may have prolonged survival

and engraftment. Our patients’ ability to sustain GammaGraft for wound coverage while on
chemotherapies demonstrates prolonged allograft survival in immunosuppressed patient populations
and the potential use of these temporary interventions as permanent treatments.
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Case Description

Gamma-irradiated human skin allograft is an acellular,
preserved cadaveric skin graft that is useful as a temporary
skin substitute.' Its utility has been buoyed by the demon-
stration of shorter hospital stays in patients receiving
skin allografts, and the ability to create a more favorable
wound bed for secondary autografting.” As with any skin
replacement, gamma-irradiated grafts decrease the loss of
water, electrolytes, and heat from wound beds. Further, it
serves as a mechanical barrier to prevent unwanted micro-
bial invasion® and to reduce catabolic losses which allows
patients to metabolically recover.

The gamma irradiation process sterilizes allografts by
exposing the tissues to high-energy photons (gamma rays).
This sterilization largely eliminates the possibility of dis-
ease transmission from the cadaveric donor to the recipi-
ent. Early non-gamma-irradiated allografts were not as eas-
ily used as current commercially available products. Newer
processing for products such as GammaGraft permits stor-
age at room temperature for up to six years.

This has increased the usage of gamma-irradiated allografts

among reconstructive surgeons for temporary wound clo-
7

sure.

In the following two cases, GammaGraft was intended
for temporary wound coverage of large lower-extremi-
ty wounds but resulted in longer term engraftment like-
ly due to the immunocompromised state of the patients.
Although GammaGeraft is often used for temporary wound
coverage, there are a few reported instances of long-term
survival of GammaGraft in patients who are immunosup-
pressed.” The majority of reports involve patients post-solid
organ transplantation. In the cases described here, immu-
nosuppression is due to chemotherapeutic regimes in the
treatment of acute lymphocytic leukemia and metastatic
breast cancer. Their respective therapies included antifolate
therapy (Methotrexate) and capecitabine (Xeloda), which
delay the ability of the immune response to allografts.
Thus, this case series demonstrates the increased viability
of GammaGraft used for wound coverage in two immuno-
compromised patients.
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Case 1

Patient 1 is a 21-year-old male with a history of high-risk
T-cell acute lymphocytic leukemia (ALL). He was receiv-
ing induction chemotherapies when he presented with a
large infected collection and associated necrotizing fasciitis
in his left thigh (Figure 1). His chemotherapeutic regimen
included cytarabine, methotrexate, and cyclophospha-
mide. After resuscitation and stabilization, surgical drain-
age of the collection and debridement of all nonviable skin
and soft tissue was performed resulting in a large wound
around the upper left leg. The final defect measured 31x41
centimeters (cm) in size. Wound cultures revealed Pseudo-
monas aeruginosa and he was treated with cefepime and
doxycycline. Due to his acute and immunocompromised
status definitive skin grafting was deferred. However, cov-
erage of the wound was elected using a cadaveric allograft,
GammaGraft. The wound was debrided of all nonviable
tissue and pulse-lavaged with sterile irrigant. GammaGraft
was applied over the lateral, medial, and posterior aspects
of the left upper leg and secured using interrupted 4-0
chromic sutures (Figure 2). The graft was placed with the
dermal side down as the dermal structure creates an envi-
ronment that allows rapid migration and proliferation of
fibroblasts and revascularization of the wound site.® Xero-
form gauze covered the area and the extremity was wrapped
with elastic compression bandages. He tolerated the pro-
cedure well and recovered from his systemic inflammatory
response. At 8 months post placement, the GammaGraft
remains adherent, vascularized, and epithelialized (Figure
3). He has continued his chemotherapy treatment for ALL
uninterrupted and is currently in remission by last bone
marrow aspirate.

Figure 1. Pre-operative leg wound prior to debridement
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Figure 2. Post-operative leg wound following debridement and coverage Figure 4. Right knee hematoma at presentation
with Gammagraft

Figure 3. Leg wound at 8-months post-operation

Case 2 : ¥

Patient 2 is a 73-year-old female with a past medical his- Figure 5. GammaGraft coverage of knee wound

tory of metastatic breast cancer and atrial fibrillation on
chronic warfarin who presented with a right knee hema-
toma (Figure 4), which progressed to full thickness skin
necrosis. Her metastatic breast cancer was being treated
with capecitabine (Xeloda). She later fell upon her right
knee, which resulted in a large hematoma and pressure
related skin necrosis. She underwent evacuation of the
hematoma and debridement of all nonviable tissue result-
ing in a 12x12 cm wound. Deep wound cultures collect-
ed intraoperatively grew Escherichia coli and Finegoldia
magna that were treated with trimethoprim/sulfasulfame-
thoxazole according to sensitivities. The defect was covered
with GammaGraft (Figure 5) and secured with interrupted
4-0 chromic sutures. She tolerated the procedure well and
continues to recover. At four months follow up the graft
shows good adherence, neovascularization, and epitheliali-
zation (Figure 6), and patient remains on her chemothera- Figure 6. Wound at 4-months post-operation
py treatment uninterrupted.
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Discussion

Allografts are temporary, biologic dressings that minimize
fluid and protein loss, their high antigenicity prevents per-
manent engraftment in most settings.'* The mechanism
of allograft rejection is attributed to T-cell infiltration and
cytotoxic differentiation of intra-graft CD8+ T-cells." Irra-
diated allografts do not exhibit vascular in-growth and
T-cell invasion like non-radiated allografts. In these irradi-
ated allografts, primary phase rejection at four weeks is not
seen and in an immunocompetent patient GammaGraft
will routinely adhere for 6 to 8 weeks. In the immunosup-
pressed patient, however, this rejection mechanism is fur-
ther slowed. This enables the allograft to serve as long term
coverage, often for multiple weeks and even months." In
some cases, immunosuppression facilitates allograft surviv-
al for as long as the patient remains in an immunocompro-
mised state.!%1¢

The role of immunosuppression in promoting allograft
engraftment has been studied in a variety of animal studies

(Table 1).151720

Most of these studies emphasize that compromised T-cell
and antigen-presenting cell function leads to improved
survival and engraftment of the allograft. Qing Ding et al.
demonstrated a link between the expression of IFN-y, an
inflammatory mediator regulated by B cells in the immune
response, and accelerated islet allograft rejection in rats.
This study demonstrated that pharmacological interven-
tions that decrease the expression of IFN-y can promote
allograft tolerance.” In a group of mice receiving fully
mismatched skin allografts, the use of FTY720--an immu-
nosuppressive agent that works by reducing the amount
of circulating T-cells”—and, in a subsequent study, the
addition of cyclosporine prolonged the allograft survival
for the 21 days that these drugs were administered.” This
study did not mention the outcome of the allograft after
the immunosuppressive therapy was discontinued. Anoth-
er group showed that inhibiting lymphatic drainage from
skin allografts in rats promoted the survival of allografts
and suppressed the immunological events that occur after
transplantation that normally lead to rejection.?

References Immunosuppresion Species N Mean Allograft Survival
Limaet al. FTY720 Mouse | 3 per 16.6 £ 4.2 days
group

Silvaet al. FTY720 + Cyclosporine Mouse | 5 Each of the groups receiving only one agent
alone showed average survival of 11.9 £ 0.8
day.
The combination group did not show
rejection until day 21.

Peietal Allograft lymphatic drainage | Mouse | 15 15 days

inhibition

Olariuet al Tacrolimus Rat 8 200 days

Delikonstantinouet al = Azathioprine + Prednisolone Human |1 3 weeks, but a variable degree of
vascularized allo-dermis was present
despite rejection.

Mindikoglu & Cyclosporine Human |1 survived during the 3 months of

Ctinkale immunosuppressive therapy, but rejection
occurred 12 days after discontinuation of
cyclosporine.

Vyaset al CML, Tacrolimus, Prednsione, | Human | 1 At 5 months post grafting, the patient had

Mycophenolate mofetil

fully vascularized intact skin.

Table 1. Summary of literature describing increased survival in allografts in immunosuppressed recipients
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In humans, some case studies have shown that immu-
nosuppressive therapy can extend allograft survival. In
a case report by Delikonstantinou, a woman undergo-
ing an immunosuppressive regimen consisting of Aza-
thioprine and Prednisolone following a liver transplant
received a human skin allograft for coverage of a burn
wound.’® Though there was no prolonged survival of
the allo-epidermis in this case, the immunosuppression
allowed the allo-dermis to achieve a variable degree of vas-
cularization and serve as a scaffold for the subsequent skin
autographing.'® In a separate case, a woman with extensive
burns was administered cyclosporine to extend the surviv-
al of her skin allografts obtained from several unmatched
donors. During the cyclosporine treatment regimen, there
was no evidence of graft rejection, but twelve days after
discontinuing the drug, allograft rejection became appar-
ent.” Similar to our two patients, a recent case report
described a man receiving chronic immunosuppression
post hepato-renal transplantation who demonstrated pro-
longed survival of his skin allograft following necrotizing
fasciitis.’”

Though the use of systemic immunosuppression has been
shown to improve allograft survival, non-systemic meth-
ods are being explored to avoid increasing infectious risks.
One proposed method is local immunosuppression at the
site of the graft. Olariu et al. demonstrated the efficacy
of this technique in rat hind-limb transplantation.”” The
animals receiving an intra-graft high-dose injection of tac-
rolimus 1-day post-operation showed an increase of graft
survival without inducing liver or kidney toxicity that can
occur with chronic immunosuppression.'”

From these reports, it appears that patients receiving
immunosuppressive therapy are unique in that an allograft
may demonstrate prolonged survival and they may benefit
from more sustained wound coverage. Our two patients’
ability to sustain GammaGraft as long-term wound cov-
erage while on chemotherapies further demonstrates the
potential for temporary allografts to serve as long-term
wound coverage in this specific patient population.

Conclusion

This case series demonstrates instances of long-term Gam-
maGraft survival in two chronically immunosuppressed
patient well beyond its usual viability of 8 weeks, and in
both cases GammaGraft served as a form of permanent
wound coverage. Although GammaGraft has been con-
sidered a temporary intervention in the past, these cases
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demonstrate the utility of GammaGeraft as a viable option
for long-term and perhaps even permanent means of
wound coverage in immunosuppressed patient popula-
tions.

Lessons Learned

This series introduces the extended utility of the tempo-
rary skin substitute GammaGraft as a more long-term
option for wound coverage in certain patient populations.
As demonstrated by the cases presented, patients receiv-
ing immunosuppressive therapies may show epithelization
and vascularization of these grafts, removing the need for
replacement with a permanent means of wound coverage.
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