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The Effects of the Prefabricated Periosteofascial Flap through
the Vascular Pedicles Transfer on the Bone Defect and the Optimal Period
of the Pedicles Implantation

Chang Hoon Won, M.D., Sang Bum Kim, M.D., Sung Ik Seo, M.D., Seung Kyn Han, M.D.,
Woo Kyung 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 prefab-
ricated periosteofascial flap with a vascular tissue transfer. The flap prefabrication was prepared
with a transposition of left occipital pedicles on the calvarial fascia of male Sprague-Dawley rats.
Thirty flaps were divided into five groups of six flaps, including control group (group 1) of the
conventional periosteofascial flap based on the lateral border of the rat calvarium. The prefabricat-
ed flap was elevated as an 1 X 1 cm sized island flap based on the implanted pedicle at 1, 2, 3, and
4 weeks after the pedicles transfer in groups IT, IIl, IV, and V, respectively. After the completion
of creating a critical-sized calvarial defect and implanting with hydroxyapatite granules, the flap
was sutured back for covering the defect and kept isolated from surrounding tissues. Six weeks
after flap repositioning, the osseous changes of the defect were examined with simple radiographic
findings, radiodensitometric analysis, and histological studies. By simple radiographic findings,
specimens of the control, groups IV and V showed homogeneous radioopacity within the defect.
But in groups II and III, focal radiolucency was observed in the defect. In the radiodensitometric
analysis, the control group and the group V showed significant increased radiodensites statistical-
ly. Histologically, the implanted hydroxyapatite was absorbed partly in the defect in groups II, T,
and IV. In the defects of the control group and the group V, the implanted hydroxyapatite was kept
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in its volume and the deposition of the bone cells was observed sparsely. In conclusion, the prefab-
ricated periosteofascial flap can be created with a vascular tissue transfer and the pedicles should
be implanted at least for 4 weeks to bring out positive osseous changes in the calvarial defect.

Key Words: Prefabricated periosteofascial flap, Pedicle implantation, Osseous changes.
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Table 1. Group Classification
Group Flap Duration of the pedicles implantation
I (Control) Conventional periosteofascial flap
iI Prefabricated periosteofascial flap 1 week
a1 Prefabricated periosteofascial flap 2 weeks
v Prefabricated periosteofascial flap 3 weeks
v Prefabricated periosteofascial flap 4 weeks
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Fig. 1. Photograph of dissection and transposition of the
pedicles. Left occipital pedicles are transposed
onto the calvarial periosteal fascia and sutured.
Arrows indicates the pedicles within the dissect-
ed flap and on the calvarium, after transposition
respectively.

Fig. 2. Photograph of circular calvarial bone defect with

a diameter of 8 mm that fulfills critical-size
defect criteria immediately after the completion
of calvarial bone removal.
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Fig. 3. Planimetric radiography of calvarial bone
defects. Overall calvarial defect are evenly filied
with radioopacity in the control (A) and the
Group V (E). But focal radiolucentic areas are
observed at the peripheral portion of the defect in
the Groups II (B), III (C), and IV (D).
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Fig. 4. Results of radiodensitometric values of scanned
roentgenographs of calvarial defects. Smaller val-
ues represent greater osseous density. Groups V
and the control showed statistically significant
radiodensitometric values. There is no difference
each other between Groups I, 111, and IV at post-
operative 6th week. (*, p<0.05 versus the control
group).
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Fig. 5. Histological photographs stained with H & E showing sections through critical size defects (X 200).
Implanted hydroxyapatite is preserved in its volume and substituted partly with new bone sporadically in the
defects of the control group (A) and the Group V (E). In the Groups II, III, and V, implanted hydroxyapatite
becomes absorbed and increased fibrous connective tissue is observed in the space between the shrunk
hydroxyapatite grannuies (B, C, and D). Asterisks mark the implanted hydroxyapatite granules.
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