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Histomorphometric Study of Osteogenesis Enhancement by Hyperbaric Oxygenation in the Dog.

Osamu Inoue*" Shintoku Isa*” Tomoaki Yoshikawa*?

Enhancement of new bone formation by hyperbaric oxygenation (HBO) was studied at osteotomised
tibia or non-taumatized ilium histomorphometrcally to show the dynamic osteogenesis.

Osteotomised tibia of adult mongrel dogs was fixed by a plate. After HBO (2.0 ATA=60min.) once
a day for 28 days, and tetracycline double labeling, the osteotomy site and also iliac bone were
sampled. The refixed tibia was left for six weeks. Contralateral tibia was treated in the same manner
(Fig. 1,2). Cross study was performed as HBO first group (n=3) or HBO later group (n=3). The
specimens were Villanueva bone stained and embedded in acrylate. Mineral appositional rate (MAR)
was measured under fluorescent scope by computerized image analyzer.

MAR at subperiosteal callus under HBO was 3.7010.75 (u /day), while the control was 2.49%+
0.35, which were statistically significant by paired t-test (p<0.01). At iliac bone, MAR as well as static
osteogenetic parameters under HBO were not statistically significant.

Although physiological osseous remodeling was not altered, open osteotomy-fixation model in the
dog revealed that MAR was enhanced by 1.27~2.29 (average 1.75) times by HBO.

Hyperbaric oxygenation, Osteogenesis enhancement, Bone histomorphometry, Tetracycline
double labeling
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Fig.1 Experimental process 1~5 of H.B.O. first group.

After six weeks interval, the process 1~4 was repeated to the contralateral limb without H.B.O.

HB.O.: 20 ATA = 60min. + Comp. & Decomp. = 25min.
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Fig.2 Tricortical iliac bone specimen of the ipsilateral
ilium was resected at the time of process 4 (Fig.1).
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Fig.6 Mineral appositional rate (u/day) at the measur-
able areas.
Al34 H: Area 1,34 with HB.O,, A123N: Area 12,3
without H.B.O.
Dog 1,2,3 (HB.O. first) , Dog 4,5,6 (H.B.O. later) at the
top of each collums.

AL, 7y 7 # (VB —FFv7150Dc) T
#3037y DESLTHIER, BMBRELTHALL
(Fig.3) "o BHEEIHRKIREZ 4 AT, $abD
LEBERTOHEE, 2.500H0OHEE, 3.8
VIR T AN O EE, 4. BWOIICLEE
THREF O AT (Area 1~ 4) 12517 (Fig.4), B
ToREH AT 38 (N4 Far Yy 7 bk TR %
FCTHEILEME FICEN T A=y —TH LKL
W (Mineral appositional rate, u /day) ZEHAIL 7z
(Fig.5)o FMEBEATIEAIKILEEIMZ THY
NG A== LT, BAEEY-VDFE (Total
bone volume,%) & F¥ & # W& (Mean trabecular
thickness, u ), 2 Wi-F &I (Fractional formation
surface,%) &% BiH WIXH
surface,%) Z &1L 7= (Fig.8) ",

(Fractional resorption

3. /R

1. FHaEE
BEARCEREINZHKEIHFEE (woven

bone) THY, BRMEZHLEVIZDEN T A—

y—ThHHEERLERIBIFTET, IEFREE

R F WRUE OFHE 3 RIS HEZ 2

HEEERE Vol38 Nol

A134 HBO

4123 non-HBO Al HBO Al non-HBO

Fig.7 Mineral appositional rate (u/day) at Area 1~4
(Fig.2) was statistically significant by pared t-test
(p < 0.01), and also signifi-cant at Area 1 alone (p
<0.01).
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Fig.3 Undecalcified ground specimen of H.B.O. (a) or non-H.B.O. (b) limb of the same dog. Difficult to compare which was

more abundant in the callus morphologically.

Area 3 : Trabecular bone
close to the gap

Area 1 : Subperiosteal
new bone

Area 4 : Cortical bone
close to the gap

Area 2 : New bone
at the gap

Fig.4 Mineral appositional rate at four areas were
measured around the osteotomy site.
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Fig.5 Tetracycline (Tc¢) double labellings (arrows) were
visible on osteoid surrounding newly formed
(woven) bones under fluorescent light scope. Width
(u) of the labellings were divided by the interval of
Tec (days) to calculate mineral appositional rate (u
/day).
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Fig.8 Double labelled tetracycline (t¢) and formation
surface (fs) on the osteoid (os), and resorption
surface (rs) on the trabecular bone (tr) were
measured by computer-installed biocon soft.
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Fig.9 None of the histomorphometric parameters on non-
traumatic ilium was statistically significant by
paired t-test.

Bone V: Total bone volume (%), Trabecular T: Mean
trabecular thickness (u),

Formation S: Fractional formation surface (%),
Resorption S: Fractional resorption surface (%),
Mineral A: Mineral appositional rate (u /day %x10),
H: HB.O., N: non-H.B.O.
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