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Fresh Fibroblast Allograft as a Treatment for
Diabetic Foot Ulcers

Jae Sun Shim, M.D., Seung-Kyu Han, M.D.,
Woo Kyung Kim, M.D.

Department of Plastic Surgery, Korea University College of
Medicine, Seoul, Korea

Purpose: In order to overcome the limitations of the
conventional cryopreserved fibroblast or keratinocyte
allograft method used in the treatment of diabetic foot
ulcers, we reported a pilot study in 2004 demonstrating
promising results of a fresh fibroblast allograft method in
eight patients. However, the number of cases was
insufficient for full evaluation and the follow-up duration
was not long enough to determine the efficacy and
safety of the method. This encouraged us to conduct this
follow-up study to fully evaluate the use of noncryo-
preserved fresh human fibroblast allografts in treating
diabetic foot ulcers.

Methods: Thirty-seven patients with diabetic foot
ulcers were treated using fresh fibroblast allografts.
Human dermal fibroblasts from healthy teenagers were
cultured in DMEM/F-12 medium supplemented with 10%
serum. The cultured cells were applied on the wounds
immediately following debridement, with fibrin being
used as a cell carrier. In eight weeks, percentages of
complete healing, mean healing time, and patient
satisfactions were assessed, with follow-up time ranging
from 6 to 40 months.

Results: Our study showed that 83.8% of the treated
patients were complete healed. The time required for
complete healing was 30.9 £ 10.1 days. Patient satisfac-
tion scores for the experimental treatment were higher
than those for the conventional method(mean scores of
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8.1+ 1.1 and 4.8 + 1.4, respectively). No adverse events
related to the study treatment occurred.

Conclusion: The use of fresh human fibroblast
allografts was found to be a safe and effective treatment
for diabetic foot ulcers.

Key Words: Diabetic foot, Fibroblast
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Fig. 1. (Above) Fibroblast-fibrinogen mixture was spread
on a debrided wound using a plastic syringe. (Center) The
fibroblast-fibrinogen mixture was then sealed using thrombin.
(Below) Twenty-two days after treatment. Epithelialization
was complete.
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Fig. 2. (Above, left) Preoperative view. (Above, center) Immediately after debridement. (Above, right) Immediately after
application of the fresh fibroblast allograft. (Below, left) Thirty days after the treatment, complete wound closure was
achieved. (Below, right) In 40 months follow-up, the affected site had a healthy texture.
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Fig. 3. (Left) Preoperative view. (Center) Thirty-six days after the fresh fibroblast allograft, the wound was completely
closed. (Right) Thirty-six months after the treatment.
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