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The Optimal Period of the Pedicles Implantation for
the Patent Vasculature in the Prefabricated
Periosteofascial Flap through the Vascular Pedicles
Transfer

Seo Hyun Kim, M.D., Sang Bum Kim, M.D.,
Byung Il Lee, M.D.

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

This study was designed to investigate the optimal
period of pedicles implantation in the prefabricated
periosteofascial flap using a vascular tissue transfer.
Flap prefabrication was prepared with a transposition of
the central pedicles of right auricle on the calvarium of
the New Zealand white rabbit. Thirty flaps were divided
into five groups of six flaps, including control group
(group 1) of the conventional periosteofascial flap based
on the right lateral border of parietal bone. The pre-
fabricated flap was elevated as a 2x2cm sized island
flap and reposed in place in 1, 2, 3, and 4 weeks after
the pedicles transfer in groups I, lll, IV, and V,
respectively. Five days after flap repositioning, the flap
viability and vascularity were evaluated with microangio-
graphy and histological study quantitatively. The flap
survival was increased in accordance with the implanted
period of the pedicle. New vessels developed around the
implanted pedicle in the 2nd week, and overall vasculari-
zation of the flap was accomplished in the 3rd week.
The flap with 4 weeks of implantation period, however,
showed the same survival rate as the control group. In
conclusion, prefabricated periosteo- fascial flap can be
created with a vascular tissue transfer, and the optimal
duration of the pedicle implantation is more than 4
weeks to obtain adequate flap survival.
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Table |. Group Classification

Period of pedicles

Group Flap implantation

I (Control)  Conventional flap
I Prefabricated flap 1 Week
m Prefabricated flap 2 Weeks
v Prefabricated flap 3 Weeks
v Prefabricated flap 4 Weeks
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Flap De#;ign in the Control Group

Fig. 1. Flap prefabrication and the design of the conventional
flap. The central artery and vein of right auricle are transferred
and fixed to the calvarial fascio-periosteum. The conventional flap
is based on the lateral border of the right parietal bone.
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Fig. 2. Microangiograms of the flaps. (Above,
left) In the control group, a couple of fine
branches of native vessels are observed in the
flap. (Above, center) New vessels are developed
around the tip of the implanted pedicles, but
confined in the vicinity of the pedicle in the
Group II. (Above, right) New vessels are
increased in their number, and a couple of native
vessels are communicated with implanted pedicle
via newly developed vessels in the Group 1II, but
the vascular trees are not widespread. (Below,
left) More widespread communications between
pedicle and native vessels are observed over the
flap in the Group 1V, but focal radiolucentic area
is also observed in the peripheral portion of the
flap. (Below, right) A fully developed vascular
network is established in the Group V, and
dilated native vessels are also observed. New
vessels are also developed not only around the
vicinity of the pedicle, but also between the
native vessels of the flap.
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20 Fig'. 3 The 'rat.e .of sur\./ived area in the flap. There are
statistically significant differences between Group 11, III,
10 IV, and the control in the survival rate. The flap
0 viability of the Group V is as similar as that of the
EGroupl HEGroupll EGrouplll BAGroup|V BGroupV | control(*, p<0.05 versus the control group; *, p<0.05
versus Group 1V; Y p<0.05 versus Group llI).
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Fig. 4. The number of vessels counted in a section
through the middle portion of the flap. There are statisti-
. cally significant differences between cach experimental
groups and the control. The numbers of vessels are
increased in the Groups IV and V than in the Groups 11

EGroup! BGroupll BEGrouplll BGroup |V DOGroupV

and HI(*, p- 0.05 versus the control group; *, p--0.05

versus Group 11 or 1),

Fig. 5. Histological photographs showing midsections of the
survived area of the flap (Hematoxylin & Eosin, - 100). (Above,
left) A couple of small calibred native vessels are sporadically
distributed over fascial layer of the flap in the Group L. (Center,
left) Small-sized new vessels are developed in Group 1, but
usually distributed focally. (Below) More numerous vessels are
spread over the flap in Group 1ll, but usually confined to the
fascial layer and the caliber of vessels is still small. (Above, right
and Center, right) Various sized vesscls are newly developed
over whole layer of the flap with mild inflammatory reaction in
Groups 1V and V. Arrows indicate the medium-filled vessels.
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Fig. 6. The number of vessels counted in histologic
sections at the end of the implanted pedicle. There are
statistically significant differences between each
experimental groups and the control group. Groups
III, IV and V showed more vessels than Groups II(*,
p<0.05 versus the control group; T p<0.05 versus
Group II).

Fig. 7. Histological photographs showing sections through the
implanted pedicle (Hematoxylin & Eosin, X400). (Above, left)
A branch of temporal artery and peri-vascular vessels in Group
L (Center, left and Below) Small sized vessels are newly
developed around the implanted pedicle in Groups II and IIJ,
respectively. (Above, right and Center, right) More numerous
vessels with various sized caliber are presented around the
implanted pedicle in Groups IV and V, respectively. Arrows
indicate the medium-filled new vessels and asterisks mark the
main branch of temporal artery or implanted pedicle.
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