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Clinical Application of Fresh Fibroblast Allograft for
the Treatment of Diabetic Foot Ulcers
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Abstract

Diabetic foot ulcers often pose a difficult
problem for health care professionals because
of the defects associated with - fibroblast
functioning, Although' there has been much
interest recently in the use of topical growth

factors for the treatment of diabetic foot
ulcers, the effects are  generally not very
dramatic,

The purpose of this study is {o-assess the

effects of “clinical application of fresh
fibroblast allograft for the treatment of
diabetic foot ulcers, Eight patients with diabetic foot ulcers ranging from 6
to 17 weeks in duration were treated.

The size of the wounds ranged from 20 to 60 cm’ with 3 patients
exhibiting exposed benes, Human dermal fibroblasts from healthy teenagers
were cultured in. DMEM/F-12 medium supplemented with. 10% autologous
serum, The cultured: cells were applied over the wounds immediately
following debridement, with fibrin being used as a cell carrier, A dressing
was then applied with Tegaderm and -kept moist until healing - was
complete.

The progress and time for complete wound closure and patient satisfaction
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were assessed, with follow-up time
ranging from 6 to 18 months,
Complete wound healing occurred
in all patients. Eleven to twenty-
one days were needed for complete
reepithelization of the wound and
no clinical or laboratory
abnormalities were noted.

Patient satisfaction was also very
positive, In this study, 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,
Cell theraphy)
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(Fig.1>

Thrombin solution
containing dermal
fibroblasts
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Hi2{Human fibroblast culture)
Lo {or)e] g7} 3P ERY 42 Yo R T BIE A
A9EHE 2xImm 2712 g e A9E 50% AHEA
o] i“é}% Dulbecco s Modified Eagle Medium/Ham's F-12(DMEM/F-12;
Gibco, Grand Hand, NY) 1000-mm Z&uie} ZHolEHd] T2A BAFL
A7} ZY ol & RIAFHLE JTCAA 4A7H53F Wittt

ok Sof 10% A7V Bug/nl gentamycin FAAS e DMEM/F-
12 12002 718} ThA) wjokeh g ikt AfrotMl Ee] EYA (trypsin) &
YolF 7 100im nyln meshE E3 28iidch

2aa A HEES Mg2+9 Ca2+7t §1= Dulbecco' s phosphate buffered
saline(DPBS; Giboo, Grand Idand, NY) 2.2 274) 343}tk

3178 B9 450 X g2 FAEYEY AREE Tt Zokd Alx®
E2 DPBS 40n 2 Rojuiglet A2 e WxE d77 (hemocytometer) & 04
lo] AT trypan bueZ: o83} AT BEHE (viablity) & A}
At

olg3 AL AR AW Al 3 AZE opi A7l o3t
(Fig. 1). ZoiA= EF HIV, hepatits, syphlls 52 28] tigk 474
£ Al AX FAE 53 799 A3 vA st

2. X {Patients)
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&3 g4 59 147 g ALPE Sxolm A 27
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The fibroblastfibrin mixture is

being applied o an ulcer site,
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Table 1. Case reports of diabetic foot ulcers

Ptients Gender ~ Age Location Size(om) Past ulcer Time to heal VASfor  VASfor -
' - history - (days) ~conventional Fibroblast
R S method . Allograft

1 Male 62 Rt great toe tip, Bone exposed 2.2 No 20 - -
2 Female 50 Lt 2“toe tip 2.0 Yes 20 4 9
3 Female 54 Lt 4" toe medial side, Bone exposed 20 Yes 16 4 8
4 Male 67 Rt 2“toe plantar side 20 No 17 - -
5 Male 50  Rtlitle toe plantar side 2.2 Yes 11 6 9
6 Female 51 Rt great foe medial side, Bone exposed 38 No 19 - -
7  Female 52 Lt litlle toe plantar side, MPJ level 6.0 Yes 21

8 Male 53 Rt great toe plantar side 48 Yes 21

" (Fig.3.(B)) "(Fig.3.(C)) (Fig.3.(D))

(Flg..(A))

A 54-year-old woman with' chronic: non-healing diabetic foot on left fourth toe medial side (A)
Preoperative view (B) After debridement with rongeuring the exposed bore (C) 10 days after
treatment (D) 17 days after treatment, Epithelization was completed,

(Fig.4.(A) (Fig.4.(B)) (Fig.4.(C) (Fig.4.(D))

A 50-year—old woman with chronic non—healing diabetic foot on left second and third foe - tip.
The second toe with larger size wound was treated with fibroblast allograft, and the third toe
with smaller size wound was conservatively treated, (A) Preoperative view (B) 9. days after
fioroblast transplantation (C) 15 days after treatment, the second toe wound were completely
epithelialized, but the third toe wound showed raw surface (D) 100 days after treatment, long
term result of second toé was good with healthy texture, but the third toe was not yet
completely epithelialized.
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and TIMP-2tisue)s= Z4F ojd H9loe
23201 2} (growth factor) ¢} fibronectin e A x g
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