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Effect of Calcium Sulfate and Sodium Hyaluronate on Early Bone
Consolidation in Distraction Osteogenesis of the Canine Mandible
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Department of Veterinary Medicine, Jeju National University
*College of Medicine, Kyungpook National University

Abstract : The aim of this experiment was to study the calcium sulfate on early bone consolidation in distraction
osteogenesis in the canine mandible. Twelve dogs were used and divided into control group (group A, 4 heads), sodium
hyaluronate injection group (group B, 4 heads), mixture of calcium sulfate and sodium hyaluronate injection group (group
C, 4 heads). Each group were subdivided into 3 weeks testing group (totally 6 heads) and 5 weeks testing group (totally
6 heads). Mandibular distraction was started at the 5th day after the mandibular osteotomy and continued for 10 days
by 1 mm a day. After the distraction on the 10th day of mandibular distraction, 0.5 ml saline in group A, 0.5 ml sodium
hyaluronate in group B, and 0.5 ml mixture of calcium sulfate and sodium hyaluronate in group C were each injected
in mandibular distraction lesion. And X-ray examination, bone mineral density, and histopathological findings were
examined. The radiological findings were the most radiopaque in group C, and the most radiolucent in group A in both
3 and 5 week testing group. The level of bone mineral density was also the highest in group C, and the lowest in
group C in both 3 and 5 week testing group. The histopathological findings of new bone formation were the most
remarkable in group C in both 3 and 5 week testing group. New bone formation of group A was not present in both
3 and 5 week testing group. In conclusion, calcium sulfate is a kind of material that can stimulate early bone formation
and can shorten the duration of bone consolidation. And it can be effective in clinical usage.
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X7t 2714 AFAE shedl =
2 FEF FAA 7S @SSk oE 7R whHol A
Y, FFolA, ¥ oiAE Fo,
BMP(Bone Morphogenic Protein) ¥ ¥ TGF- (Trans-
forming Growth Factor-B) ¥¢§* So] ITFHU} o] Fo

M Z tAlE R AVEE oo 7R Sl W]l
AF ] A, FAR- (donor)®] FHEF 5L FEL & 3

3 BMP % TGF-p7t 7KAIZ Sle 27te] Al=H] 59 &
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3RRI4E (hydroxyapatite), A324¥8% (tricalcium phosphate),
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ARFELS AT g-1ohg=El 12vlele] 7hE T §h
o] Aelslgior F4ld FHdd A4F FYUste= EH wat
Z2 (AE, 4%), sodium hyaluronate T3 (B, 4%),
calcium sulfate®} sodium hyaluronate A FHT (C, 4
T2 FREGTH BT & dAES AE3HE Osteoset
(Wright Medical Technology Inc., USA)ZA 98%<]
CaSO,-H,0, 0.5%2] CaCO,-MgCO,, 03%2] CaCO, 5-&
SRl wlE A FoeRY (FDA)Y IS W %"‘01‘4
Sodium hyaluronater= #EH Al Bl F
AEE BHXsla AFNYE fxdhe & ‘E/‘i HA] 7
2 Nzojokxyo] oA W ERolT},

Zizte) AL 3F ARE (A-], B-l, C-I1E, 274 6F)
F 55 FEF (A2, B2, C2F, 254 65)2F A&
t}. 7} QA= cefazolin sodium (30 mg/kg, IV)# atropine
sulfate (0.05 mg/kg, SO)E A 2|351H 2™ xylazine (1 mg/
kg, IV)e 2 vlF f& ¥ ketamme (15 mg/kg, V)2 w1}
#H AT FeRdE AR F R a5 B E
MBI

R o= 2 30k (mandibular body)®] FFEE-E
2hA oF 4cme| RN F WIS F| 3L stetEe 942
BE 2E2AFoH WIEE ol&st sietael ke
2 AZES dAEl o Ay, 9o AR]el 27
gl @%L FoolA Z1zF 1em Gzl A3 ZHo

stz e aAsh) S =8 AR A
dHste] sfeko] I
sk Atjlet e wE slota g okim

AR UiA 7 219 B3 e 249 717 (Molina
Distracter, Wells Johnson Company)& &3ttt 71547
ZF & 4-0 chromic catcug® 4-0 L2 2IRIE A7) H9)
Z s

& F UFU7Y cefazolin sodium (30 mghkgys 19 23]

FFAL o ES54sE 98] flunixin meglumine
(1 mghkg)e 19 13] §30 2 3947 Z8FA} itk =
AERE 1597 A3 AR (soft dieyE FASHAL 2 oF

ol UWALE (regular dien= XA AT

F& T 59A%EH ] W 1.0mm¥ & 10 mm7t
HEE 10d7 FAARRen Ad7) AR °l” 3713
o2 weld A5S AAEt 4ol Bue 2, 2 A
Aol ATE A2 ¥ 0.5ml, B2 sodium hyaluronate
0.5ml, C+2 calcium sulfate®} sodium hyaluronate emulsion
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A Rl FARFAT
Yt = 3537 @ 55 6v124S pento-
barbital sodium (80 mg/kgrs A FALSle] QtERAl &%t
Pentobarbital sodium®.2 0}3‘0\} g T A7ES ARSI
’\]‘3551 slel Feiot o 9] B T 2L x¥E &
+& AHstAct. A= a—ﬁd% 0% 4 LT
(buffered formalin)®l 1 A7E g% F 27k 10% AL
(nitn'c acid)@ 10% 7994+ YEF (sodium citrate)o] 23]
T 5209 el II’rﬂlr 2 2 w24 AA 4-
6um-4 FEZ AFslgion o] ERE FriE4dd - L
21 @A & B EollM W24 ARs FEENT
FAFo] B Fol= wfjF HARA AALS AAEIST 5
Z A oJo}x HAL ARRS 7|22 22 3] AR AR Ab)l
A Z gAo] APPFE AP ¥R 9 (radiodense
zone)°] Bl YEPES olgslo] ZFE L2agos 5 3
A A% (bone mineral density)Z 243N Th F FE U=
XA AANAAE AFEE 28k ol et v W

slae] w15 X3} g Zlolrt.
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3l 55 A AR AR HAlAN A
7o) TAARGME WA Exppeo] 2 #aE|gon
359} 5% Ao) ol7p =LA AT} (Fig 1A, 1B). ATt
BZH Co] slorE AR WA Ak 35 Ao At
ALt 55 A AT A BRI o] Wol
FFEATHFig 24, 2B, 3A, 3B). T3 AT HAAMEARR
the Bae] A AR#A7E ZAAR AR HlRs} 7o) &
o] #aAFAY B AR C2e AAMEHIt 2
AR AR BT o] go] AAHIU.
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2 55 "ro A4 SAHEJL 53] 357 A € 55 A
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Al ZH A Fig 4A, 4B).
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Fig 1. Radiography of control group. A) Three weeks after
finishing bone distraction. B) Five weeks after finishing bone
distraction. The distracted area of A) and B) shows radiolu-
cency and there is no significant difference between the radi-
ography taken in 3weeks and those of 5 weeks.

Fig 2. Radiography of sodium hyaluronate injection group. A)
Three weeks after finishing bone distraction. B) Five weeks after
finishing bone distraction. The distracted area of A) shows
radiolucency but that of B) shows radiopaque pattern than A)'s.

Fig 3. Radiography of mixture of calcium sulfate and sodium
hyaluronate injection group. A) Three weeks after finishing
bone distraction. B) Five weeks after finishing bone distrac-
tion. The distracted area of A) and B) shows the highest
radiodense zone in experimental groups. There is a narrow
radiolucent zone in distracted area.
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Fig 4. Bone mineral density. A) 3 weeks after finishing bone
distraction. B) 5 weeks after finishing bone distraction. The
bone mineral density is the highest in the mixture of calcium
sulfate and sodium hyaluronate group and lowest in the con-
trol group.
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Fig 5. Histological findings (H & E stain, X35) of the dis-
tracted area in control group. A) Three weeks after finishing
bone distraction. B) Five weeks after finishing bone distrac-
tion. The distracted area is filled with fibrous tissue.

Fig 6. Histological findings (H & E stain, X5) of the dis-
tracted area in sodium hyaluronate injection group. A) Three
weeks after finishing bone distraction. The distracted area is
present by new bone formation in the dissected bone margin.
B) Five weeks after finishing bone distraction. The distracted
area is almost filled with new bone formation.

Fig 7. Histological findings (H & E stain, X5) of the dis-
tracted area in mixture of calcium sulfate and sodium hyalu-
ronate injection group. A) Three weeks after finishing bone
distraction. B) Five weeks after finishing bone distraction. The
distracted area of A) and B) shows remarkable bone formation.
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lizalov'= 7H9] 7338 o]&g AEM 5o g 1 mm
AlAske ARG sl 48] 025 mm® AHshE Aol ¥
BHHolgtaL st & dgojie ol AFE Egz
% 10mme] dolg AAsE 19 13 I mm¥ A8
He Agstdetl ol FAR] g &t A

A 8o 1 mm2e] FAIC] 7P APE A
o= AGFEHSL) gEeld, s H4T 4 e 4
Aol o] MoZ o] F83sls Zlo] e AAske
Bt §23 Zlojgta ddhe] HJYA|T A 7HAsE
3 B AgoMe 317 AT FAAE A4

3 dxe AR HAPIAM YeRd sk
28] HAM RS =g Wgsle A= FAVF B

i

tlo ok

o
it

b

3:.84 g
oo e
do R

>
e -
Az

on 3 1R $A9 XA GARME & ZolE o)
A itk wERA FAIQ F-9)0 A E4E % =
M E 2D TR T F7RE AF Bl A v
B gheria wdEdch. 35 B2 CF (caleium sulfate
and sodium hyaluronate ¥4 FU)S HE|zF e o=
FAAR] A8 Fe] FAdo] Ao HEEYE A
o] EEML Sl FElZ ANF FAo| IPHUTt. T
A% FAE 353 #F AZ viske] 38 o) EhoH
XA AAMEAE A FAE AAshs BARD B1R)
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