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Abstract

We report a case of circumferential venous leg ulcer in a rheumatoid arthritis patient.
Surgery Mesh skin grafting was performed in another hospital, but the graft failed and the
Kansai Medical University patient was referred to our hospital. This ulcer was treated by the combination therapy
2-5-1 Shin-machi of a fenestrated-type artificial dermis with negative pressure wound therapy (NPWT)
Hirakata 5731010 and secondary mesh grafting using our ‘grip tape technique’. NPWT was started
Osaka . . . . . .
Japan at fIOO m‘mHg and contlpued untll.the formatlol? of dermis-like tissue. A sectlion
E-mail: morimotn@hirakata kmu.ac.jp stained using haematoxylin and eosin and an anti-aSMA (a smooth muscle actin)

immunohistological section of the biopsy from dermis-like tissue showed an abundant
infiltration of fibroblasts and capillary formation beneath the fenestration of the silicone
sheet. Threefold mesh skin grafting was subsequently performed and it was taken up
completely. The fenestrated-type artificial dermis in combination with NPWT produced
good results without infection in the treatment of complex wounds. In addition, our
‘grip tape technique’ was useful to apply polyurethane foam to the entire surface of the
lower leg.

doi: 10.1111/iwj.12422

Introduction
Key Messages
Bilayered artificial dermis has been used for the treatment of

full-thickness skin defects; however, it is sometimes associated e bilayered artificial dermis is sometimes associated with

with complications such as haematoma formation or infection
(1-4). A fenestrated-type artificial dermis was recently devel-
oped to overcome these complications. We have described a
case study on the use of a fenestrated-type artificial dermis in
combination with negative pressure wound therapy (NPWT)
using our ‘grip tape technique’ for complex circumferential
wounds in the lower extremity with exposed bone and tendon
and subsequent mesh skin grafting (5). In this treatment, the
fenestrated-type artificial dermis was placed and sutured on the
wounds after debridement. It is difficult to fix the polyurethane
foam of NPWT to the entire circumference of the lower leg, so
in our ‘grip tape technique’, the polyurethane foam was cut into
a long strip at first and wound around the entire circumference
of the lower extremity as grip tape.
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complications such as haematoma formation or infection
a fenestrated-type artificial dermis was recently devel-
oped to overcome these complications

we have described a case in which a fenestrated-type
artificial dermis was used in combination with negative
pressure wound therapy (NPWT) using our ‘grip tape
technique’

our case study showed that fenestrated-type artificial der-
mis in combination with NPWT produced good results
the ‘grip tape technique’ was useful in the application of
NPWT, especially over the entire circumference of the
leg
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In this case study, we report on the application of this
combination therapy to a circumferential venous leg ulcer in
a rheumatoid arthritis patient.

Case report

A 73-year-old female suffering from rheumatoid arthritis had a
venous ulcer on her right leg for more than 2 years (Figure 1).
She had been treated with oral corticosteroid therapy and
methotrexate. NPWT (V.A.C. ATS Therapy System, KCI KK,

Figure 1 A circumferential venous leg ulcer before debridement.
Necrotic skin was observed around the entire circumference of the right
leg. (A) Lateral view. (B) Frontal-medial view.
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Tokyo, Japan) at —125 mmHg for 2 weeks and the subsequent
mesh skin grafting were performed in another hospital 3 months
earlier; however, these were not successful and the patient
was referred to our hospital. Therefore, we first attempted to
prepare an appropriate wound bed for skin grafting using the
combination therapy of dermal substitutes and NPWT. After
debridement, the fenestrated-type Pelnac® (Gunze Ltd., Ayabe,
Japan) was applied and NPWT using our grip tape technique
was started at —100 mmHg (Figure 2) (1). On day 10 after
application, the silicone sheets were removed and mesh skin
graft was applied on the formed dermis-like tissue (Figure 3).
A small sample (5 mm in diameter) of the dermis-like tissue
was taken before grafting (Figure 3A). A section stained using
haematoxylin and eosin (HE) and an anti-aSMA (a smooth
muscle actin) immunohistological section showed an abundant
infiltration of fibroblasts and capillary formation beneath the
fenestration of the silicone sheet (Figure 4). NPWT was applied
for 10days, followed by application of a skin graft that was
taken up completely, and no recurrence of ulcer was observed
6 months after the grafting (Figure 5).

Discussion

The combination therapy of unmeshed artificial dermis and
NPWT has been reported to be effective in the treatment of
chronic ulcers and complex wounds with exposed tendon
or bone (6,7). However, meshed artificial dermis would be
suitable, especially in complex wounds, because wound exu-
dates and haematoma could be drained from the fenestration
(8,9). As for the mechanism involved in the combination
therapy with artificial dermis and NPWT in vitro, Baldwin
et al. reported that continuous negative pressure stimulates
the migration and proliferation of human microvascular
endothelial cells cultured on artificial dermis through the
fenestration of the silicone layer (10,11). In clinical cases,
Fraccalvieri et al. reported that NPWT accelerated dermis-like

Figure 2 Debridement and our ‘grip tape technique’. (A) After debridement. (B) The fenestrated-type artificial dermis was placed and sutured. (C) Our
‘grip tape technique': a long strip of polyurethane foam was wound around the entire circumference of the lower extremity. (D) Negative pressure

wound therapy was started.
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Figure 3 Ten days after the application
of artificial dermis. (A) Silicone sheets
were removed and dermis-like tissue forma-
tion was observed. Dermis-like tissue was
formed and a specimen was taken from the
area indicated by a black box. (B) A three-
fold mesh skin graft was applied. (C) Nega-
tive pressure wound therapy using ‘grip tape
technique’ was started again.

Figure 4 Histological (A) and immunohistological (B) sections of
dermis-like tissue. (A) The red broken line shows the formed dermis-like
tissue. Red double-headed arrows show the remaining collagen layer of
artificial dermis and the red arrow in the central region shows the fenes-
trated area. Abundant infiltration of fibroblasts was seen, mainly in the
fenestrated area. (B) Anti-aSMA immunohistological section shows cap-
illary formation in the fenestrated area indicated by black arrows. Bar:
500 um.

tissue formation and produced a good take rate of mesh skin
graft (9).

In our case, dermis-like tissue formed promptly 10 days after
the application and the skin graft was taken up almost com-
pletely. We confirmed that the capillary formation was accel-
erated beneath the slit of the silicone sheet histologically and
immunohistologically. This is the first histological confirmation
of accelerated capillary formation into an artificial dermis in a
clinical case using the combination therapy and supports the in
vivo study by Baldwin et al. (10).
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Figure 5 No recurrence was observed 6 months after grafting.

The ‘grip tape technique’ is our original technique to apply
polyurethane foam easily to the entire surface of the lower
extremity. This technique can be used for the fixation of skin
grafts, as shown in this case.

Conclusion

Our case study showed that fenestrated-type artificial dermis
in combination with NPWT produced good results with the
acceleration of capillary formation into the artificial dermis.
The ‘grip tape technique’ was useful in the application of
NPWT, especially around the entire circumference of the leg.
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