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The Effect of Botulinum Toxin-A on the Survival of
Random-Pattern Cutaneous Flap in Rat

Young Seok Kim, M.D., Chae Su Lee, M.D.,
Won Min Yoo, M.D., Ph.D., Kwan Chul Tark, M.D., Ph.D., FACS

Department of Plastic and Reconstructive Surgery, Institute for
Human Tissue Restoration, Yonsei University College of
Medicine, Seoul, Korea

Purpose: Botulinum toxin type A(BoTA) can block
the release of vasoconstriction cotransmitters as well as
acetylcholine in nerve terminal. The authors observed
that BoTA increases flap survival by preventing
sympathetic collapse of peripheral vessels.

Methods: 10 Sprague Dawley rats were divided into
control(n=5), and BoTA group(n=5). 3 x10cm sized
random pattern cutaneous flaps were elevated on the
dorsal side in both groups. In BoTA group, BoTA was
injected into the flap via intradermal to subdermal route,
7 days before the flap elevation. Flap survival rates
(survival arealtotal area) were measured 7 days after the
elevation. Cutaneous blood flow was measured in
proximal, middle and distal compartments of the flap
using laser Doppler flowmetry initially, preoperatively, at
immediate postoperation, and 7 days after flap elevation,
respectively. Histological examination was performed 7
days after the flap elevation. The number and shape of
the vessels were evaluated under microscope.

Results: Mean flap survival was 53.18 +6.58% in
control group and 93.79+6.06% in BoTA group, dis-
playing statistically significant difference(p=0.0008, p <
0.05). In the control group, blood flow to the middle and
distal compartments of the flap decreased significantly
immediately after flap elevation. In the BoTA group,
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blood flow to the middle compartment did not
decrease(p=0.002) and slightly decreased in the distal
compartment(p=0.001). Cutaneous blood flow was
significantly higher in all compartments of the flap in
BoTA group than in control group, 7 days after the flap
elevation. In histopathologic examination, greater number
of vessels were noted in the BoTA group than in the
control group.

Conclusion: Botulinum toxin A can increase the
survival of the random pattern cutaneous flap in rats by
preventing the sympathetic collapse of peripheral vessels.
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Fig. 1. Design and elevation of dorsal cutaneous random pattern skin flaps. (Left) Intraoperative marking of the flap. (Center)
Proximally based rectangular flap(3 x 10 cm) was elevated and silicone sheet was inserted between dorsal muscle and flap.
(Right) The flap was sutured in place.
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Table I. Survival Rate of the Random Pattern Cutaneous
Flap in Each Group

Group Mean survival rate(%) + SD
BoTA group 93.79 + 6.06
Control group 53.18 + 6.58

*BoTA: Botulinum toxin type A, p=0.0008

Fig. 2(.\ Evaluation of flap survival and cutaneous blood flow. (Left) Flap survival rate was digitally measured by Scion
Image™(NIH-Scion Corporation, USA). (Right) Cutaneous blood flow was measured in 3 compartments of the flap(proximal,
middle and distal) by laser doppler system(Periflux” system 5000, Perimed AB, Sweden).
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Fig. 3. Flaps in each group, in
postoperative seven days. (Above, left
and right) Control group. (Below, left
and right) Botulinum toxin group.
Botulinum toxin group showed nearly
complete survival of the flaps.

Table II. Measured Cutaneous Blood Flow by Laser Doppler Flowmetry

Control BoTA
Proximal(PU) Middle(PU) Distal(PU) Proximal(PU) Middle(PU) Distal(PU)
Initial* 30.8+28 326+53 282+49 314450 328+39 294+55
Preop’ 314+49 322+51 30222 42+57 35.8+21 37+£3.1
Postop+ 51+£9.6 9.6+3.6 1.7+09 56 £10.4 32235 10.6+£2.4
POD#7* 38.8+54 164 +3.8 0 61.8+11.7 446+78 29.8+43

BoTA: Botulinum toxin type A, PU: perfusion unit, Initial: 7 days before flap elevation and just before injection of BoTA, Preop:
just before flap elevation and 7 days after injection of BoTA, Postop: immediately postoperative, POD#7: 7 days after flap
elevation, *: p=0.7881(Proximal) p= 09612(M1dd1e) p=0.78(Distal), : p=0.0441(Proximal) p=0.276(Middle) p=0.0205(Distal), +: p=0.1837
(Proximal) p=0.001(Middle) p=0.002(Distal), ": p= 00028(Pr0x1ma1) p=0.0017(Middle) p<0.0001(Distal)
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Fig. 4. Serial measurements of the cutaneous blood flow by
laser doppler flowmetry in each group. Bars show the mean
values of perfusion units in each compartment. (Above)
Note that the blood flow in distal compartment was
maintained in BoTA group, (Below) but in control group
blood flow in middle and distal compartment were
significantly decreased.
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Fig. 5. Histologic view of the cross sections of middle
compartment of the flap in BoTA group. (Above) Arterioles
and capillaries(arrows). (Below) Non-collapsed patent
capillaries were noted(Hematoxylin and eosin stain, x 40).

Table III. Paired T-test between BoTA Group and Control Group in Measurement of Blood Flow by the Laser Doppler

Flowmetry

p value Initial Preop Postop POD#7
Proximal 0.7881 0.0441 0.1837 0.0028
Middle 0.9612 0.276 0.001 0.0017
Distal 0.78 0.0205 0.002 <0.0001




Fig. 6. Histologic view of the cross sections of middle
compartment of the flap in control group. Many collapsed
capillaries were noted(arrows)(Hematoxylin and eosin
stain, x 40).
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