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Smart Prep System

\

E) Resection

Fig. 1 Procedure of the surgery.
(A) We took 20 ml of vinous blood.

Collected venous blood

F) Tray fitting

Fe8L 2

1.3, SYNTHES Inc., Tokyo, Japan) 7% fii[f] L 7z,
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MERRF%. 20 ml DI 2 PRI L 720 TN BP0
> 70 B % (SmartPReP System, Harvest Technologies
Co., Ltd., MA, USA) (Fig. 1-A) 125 F, 3cc DHL
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¢) Harvestal iliac bone
20 X 10mm bone block

|

D) A bone block was particulated into PCBM

-

. Manufactured PRP (3ml)

H) Mixed and filled into the tray

HA/PLLA tray

G) Tray fitting

(B) PRP was performed with a special centrifuge system. A block bone was harvested

from the iliac crest (C), and PCBM was made (D). (E) The defect was created on the lower border of the mandible (E) ,and

the HA/PLLA tray and titanium trays were fixed by the screws (F, G).

ferred to the tray.

(H) A mixture of the PCBM and the PRP was trans-

(2)
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Fig.2 Labeling schedule.

Tetracycline (TC) was administered for the first half of observation period and calcein (Cal) for the last half of observation

period, as bone labeling agent.

(3)



—208 —

A)

B)

Fig. 3 Setting of the volume of interests (VOI) for the bone
morphometric measurements.
A) Native bone, B) New bone
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L X D IEETHAN 2 IR % R L 72 (Fig.
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HA/PLLA side
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Ti side

HA/PLLA side

Fig. 4 Postoperative changes of the defects on the soft X-ray findings.

(A) 1 month after the operation. (B) 3 months after the operation.

ter the operation.

(C) 6 months after the operation. (D) 12 months af-

Defects were not completely filled with the new bone even after 12 months.
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BV/TV 3B E D > 7205, 12 2 HEIZIZFEEIC
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WHETH HY Y WIS SRR EY & L TR
HEDL LI RMDD D —T7, RIS L
DEFRISHIF) & LT Pure PLLA'Y % D- #L# (DLA)
MLN”ﬁT@@ﬁL%\V~tLT@ﬁéhTw
B RETI PL—2BETLZODE LTV
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W X0 SRS R S LT Ly s
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l% 7.5 GPa T, Pure PLLA £ ) b WL L T
bhwlmmuA%mwt7p—b%xﬁul—
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T O MhAF o [ 522 R0 T A Y A~ "u\ﬂiﬁﬁ
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Fig. 5
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HA/PLLA

Imm

— = : A border of the native bone and new bone. m : The external form of the tray.

Trans-axial images of the Micro CT and the CLSM.
HA/PLLA side.

(A) 1 month after the operation.
ter the operation.

Ti side

(A) 1 month after the operation.

ter the operation.
The left is the micro CT and the right is the CLSM images respectively. In the CLSM images, the TC labeling area the pre-

senting the half of the observation period was colored by sluorescence, and the Cal labeling area presenting the latter half of
NB ; New bone, BC ; Native bone

(B) 3 months after the operation.  (C) 6 months after the operation. (D) 12 months af-

(B) 3 months after the operation.  (C) 6 months after the operation. (D) 12 months af-

the observation period was colored by green sluorescence.
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100 um

100 m

Fig. 6 High magnification images of the CLSM.

(A) The new bone formation site one month after the operation. (B) The fluorescent images around the bone chips one
month after the operation. (C) HA/PLLA side three months after the operation. (D) The Ti side three months after the
operation.

Although many osteons were formed, the bone structures were still irregular.

(E) HA/PLLA side 12 months after surgery. (F) The Ti side 12 months after surgery.

Many lamellar structures were seen in the HA/PLLA side than in the Ti side on the outer surface of the new bone.
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Fig. 6 Comparison of the bone microstructures between the HA/PLLA and the titanium tray.
A) Bone volume fraction (BV/TV), B) Trabecular Number (Tb. N)

n.s : No significant difference

;L —% M\ 72 PCBM F 2RO SRSz Ti b
L — & ) L 723513 7% <. HA/PLLA A% Ti |2
R 0 158 TH 5 2 OFFEMIIMEE L T,
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LR IE e v THUB IRk 4 AV EHLE . N
DFCEDMEIT I L - THMINIRE 2. BRI
THBIC R 2, ZOZAZIEY, BrE A
TR IR EPY | BHEREY A & CHBIC RS
A HAKD homeostasis & THE I RZHRTH 5,
O &) pbiE, THEICHE L TR Z 55l
BEAPCBMNEFTHH#EITL TV AE I L ZRKRL
TWab,

Ti b L — & PCBM % i\ 72 FREEGI Cld, #lifk 1
EREE LT XM MICBEfA B OFE ST L 7
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Table 1 Bone morphometrical measurements.
Parameters Tray 1 month 3 months 6 months 12 months 12 months native bone
BT/TV HA/PLLA 46.43+£16.89 44.45+13.16 47.80+=19.42 74.70+5.44 52.54+8.05
Ti 32.20+ 7.20 62.40+11.60 76.87+ 6.43 77.374+3.44 47.40+8.22
T-test n.s. P<0.05 P<0.05 n.s. n.s.
Tb.TH HA/PLLA  213.70+100.28 156.30+ 35.34 294.30+163.76 360.40+179.48 159.49+87.93
Ti 204.40= 88.34 255.90+118.14 374.80£106.63 395.60+ 63.58 140.60+36.14
T-test n.s. n.s. n.s. n.s. n.s.
Tb.N HA/PLLA 2.49+1.13 2.87+0.78 2.04+1.17 2.34+0.83 3.87+ 1.76
Ti 1.75+0.67 2.68+0.89 2.19+0.59 1.99+0.39 3.42426.14
T-test n.s. n.s. n.s. n.s. n.s.
Tb.Spac HA/PLLA  483.90+278.92 364.60+ 79.14 424.204+424.92 473.70+£200.21 294.76+123.41
Ti 636.90+£272.12 391.70+122.54 483.80+138.67 514.60+106.61 203.93+ 26.14
T-test n.s. n.s. n.s. n.s. n.s.
TBPf HA/PLLA 20.65+5.28 19.83+ 8.71 13.35+ 9.99 16.70=12.82 19.87+13.54
Ti 27.15+9.05 14.50+16.07 11.86+16.84 13.92+12.70 16.39+13.60
T-test n.s. n.s. n.s. n.s. n.s.

Bone volume fraction (BV/TV [%]), Trabecular thickness (Tb. Th [um]), Trabecular number (Tb. N [1/mm]), Trabecular spac-

ing (Tb. Spac [um]) and Trabecular bone pattern factor (TBPf)

WEEDH B, RBFZETIE, Ti b L —NETIE

BN ESET L. 6 20 A RICIEEH OB
& [HEE O BV/TV MG b7z, ZIxf LT, HA/
PLLA L —ANERIE T ML — & LB L C3~6 20 H
HOFIREEDEND DD, CLSMETIZ 6 7 H
DB, AMINZ i\ 2 o TR OB LS EST L. BV/

TVi%ﬁiﬂtﬂL/lzﬁﬁﬁ“ XTI bL— & A
T, MR EIEL DB AT RS L,
ZD X HIZHA/PLLA L —NETIX. Ti ML —W

WL BREPEBIET S DEEZ LN,
HA/PLLA b L —, Ti F L —& b I2BH 12 H
B OGS LT IEERH O R 26 BffE &
S DEDTS BT — MK, B ioliRE 2% R
&@E%mﬁﬁﬁﬁ%%ﬂémoT”%Ku@bf
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“*ﬁ%ﬁ%ﬁﬁé‘kﬁ%%#uéhto%ﬁf
. FHEEERICMN —EBREL. AV TTI U MNE
EORLE & AT ) OIFIRIL 6 2 H R, —BIZiE 1 4R
%ﬁ?f#%téﬂfw%IMWuAkbﬁ
BHA 77 "2 ATLEES ML —BEoW
%#&wt%\nbvﬁ;b%%ﬁﬁﬁﬁﬁéf
Ay MEIHoTH, SIFEREIT R WEE Db,
F72. AMEORIPUIFEHE | FDBEIIEFREE 21 .

FTRCHAWINENL T TIZA~5EF TS 1Y, —
Ji. Pure PLLA L —1d 12 2 H 12 b L — WY
RO Sz OHEDH LY, REBETIE, Bl
1272°H £ TIX HA/PLLA M L — OWILIZFESD 511
P ORBEEAE LTV, SZOMIE, S5BES
RN 2 EZ ORI LETH B 25, b L —
DHREED K25 b . HA/PLLA (IR W IR 2
WL CTHEHER ML —IZFREEZ BN,
7B, Marx | PCBM 2 &£ % FHHEFFEIZ PRP % i
RIGH LY. BEERORELZ#HRE L TwWb, Ll
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Evaluation of the bone microstructures after the mandibular reconstruction,
using bioresorbable hydroxyapatite/poly-L-lactide mesh tray
and the particulate cancellous bone

Hidetoshi TAKAHASHI, Akira MATSUO, Hiroshige CHIBA

Department of Oral and Maxillofacial Surgery, Tokyo Medical University

Abstract

The combination of particulate cancellous bone and marrow (PCBM) and a titanium tray is frequently used for mandibular
reconstruction. However, there are difficulties in bending the tray and forming a suitable contour. In addition, the metallic ions
elute into the living body and the hinders the implant insertion ; therefore, a removable operation is required after reconstruction.
Hydroxyapatite/poly-L-lactide (HA/PLLA) is a bone-bonding material that has both bio-activity and bio-resorbability. It
may overcome the weakness of a titanium tray, but the bone microstructures have not been evaluated after the use of this tray for
PCBM reconstruction.

We created defects on the mandible of a beagle and reconstructed it by filling it with a mixture of PCBM and PRP using the
HA/PLLA tray. We examined the bone-formation mechanism using a confocal laser microscope and bone microstructural
analysis using microCT.

As a result, compared to the titanium tray, the bone-formation is delayed during the first 3 to 6 months with an HA/PLLA
tray. However, a formation of new bone with equal quality is observed after 12 months. According to the bone microstructural
measurement, both of them had higher bone volume fraction than the native bone but other parameters were the same.

From the above, the quantity of the new bone in the HA/PLLA tray is the same as the bone in the titanium tray, and has

equal bone microstructures with the surrounding native bone.

(Key words) Mandibular reconstruction, Poly-L-lactide, Hydroxyapatite, Particulate cancellous bone and marrow, Platelet rich
plasma
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