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An Experimental Study of the Effect of plaster of Paris on the
Bone Defects of Adult Rabbits

Chang Ju Lee, M.D,, Seung Rim Park, M.D., Sun Im, M.D,,
Seung Kee Chang, M.D. and Jin Soo Lee, M.D.

Department of Orthopedic Surgery, Hallym University, Seoul, Korea

Implant materials, for examples, plaster of Paris, Bone cement and ceramics which are used experimen-
tally to regain shape and function, act as a scaffold for bone growth and contribute to the healing proce-
sses at bone defect developed by trauma, infection and other causes.

Therefore, the effect of plaster of Paris on the bone defects of adult rabbits may be an interesting sub-
ject, particularly in the orthopedic field.

The authors carried out an experiment to study the effect of plaster of Paris on the bone defect, using
30 adult rabbits weighing from 3000-3500 gm, which were divided into 3 main groups. (Each group was
composed of 10 adult rabbits.).

In Group 1, which was the control group, made a defect at the proximal metaphysis of the tibia, 6
mm X 6 mm X 6 mm in size, using a drill bit and filled by hematoma spontaneously.

In Group I and Group T, a defect was also made by the same method as in Group I and a piece
of Gelfoam or plaster of Paris was inserted into the bone defect respectively.

Then we studied the healing processes of the bone defect by sacrifying animals of each group at 6th
and 12th week after operation.

The results of this experiment were as follows.

1. New bone formarion in the bone defect was poor in group I and Group II, but it was good in

Group II.

2. The plaster of Paris, filling into the defect, was absorbed and removed from the site of implantation

continuously and stimulated the new bone formation.

3. The Gelfoam in Group II was more rapidly absorbed than plaster of Paris and didn’t stimulate the

new bone formation.
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I. M3z W ¢4y
1. AExE

AYFELS A3 3000-3500gmsl & P 4%
7hE 30uel & Ahg FHglel Agad o FU
ZAS A A5ahee,

2. AEYY

AP7HEE AT2R el F A&al 4E o

2% A 1EF, F AEFHYd Gelfoam & FA%
FL ANZLR, AMEL 43N E FAY T
28 o] Z 10nteld AFL Agsld ZF
siel £4F 6F, 125 Tdld walA Ao
% 2AM g abEe] 1 £3E A,
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a2 7 Ad FHEE ¥R sl %
o floﬂ 2PAZ oA, e 2 HA vlF sl k&
318 £a4E AR A5y P s ¥9 o
4 M A% ¥ Betadine 883} 75% <A LE L=
L 3T 453 32 238 F, Sa4 3y okl
cm He AF Fakukol A Fubgko R s|8E A
Mated AupolzEatyos AZ AYE vE 4
2}
HZEF, GelfoamE, AFE ZFolA dill
bit & o] &3l AF 24 EF7=tHo| 6 mmX 6 mm

X 6mm 27|19 FAL F3E kB, 172 &
Fog AT NFF MFNE 3mmX 5mm3
719l Gelfoam 3} A3 8o] & 7z ZR3F T AT

R4 K- &% Ao H95 34860}
[TE 3F kel T A&l nige] dF
22 apAlslg e, DF2 4449 Denmark Fe-
rrosan A] spongostan standard Gelfoam & A}-23}%1
o} (Fig. 1).
Mz-E A8 Jngae4 A3a Hs15E
Sl 4ol dFrlFutoes g Eol Yo
—l—"]ﬁ 27 8mm A7]¢ HAZ ulEo] Ethylene

Oxide gas & o| 83t W3t § 418313} (Fig.2).
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Fig. 2. Model of plaster of paris.



Fig. 3. Radiologic findings of group I (plaster
of paris). post-operation 1 day(Top), 6th week (Mi-
ddle), 12th week (Bottom).
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Fig. 4. Radiologic findings of Group I, I, I, Post-operation 6th week (Upper), 12th week(Lower).
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¥ 65, 1259 Z2 FYg 4R film &
EdE st vlag At 1¥3 DFelAde 44
F Y4E AAEI dd Yo, MFdlAE A4
T Y4¢ 23 + UglcHFig 3). =g F AL
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gt 125 74 AL B4 ddc(Fig 4).
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Table 1. Radiological results of Group I

Absorption New bone
of plaster formation

1 R P +
L P 0

2 R C +
L P +
R P 0
6th week 3 L P +
4 R P +
L P +

5 R P 0
L P +

1 R C +
L C +
2 R C +
L P +
R C +
12th week 3 L c 4
4 R C 0
L P +

5 R P +
L C +

*C : Complete, P: Partial, R:Right, L : Left

.

=

= = ¢

=

-

o i
s B @‘;

%, g

E \ it
Fig. 5. Histologic findings of Group 1 (post-op-
eration 6th week) show that the bone defect filled
with loose primitive mesenchymal tissues(10 X 4) .
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v ¥

2= 0

TEE HioH, A4E ¥4 T £F 654
A 1089 34 filmF 33E Ay 7wl
A 1250 A= 1031 F 1€ Aledg 9@ 4
AE 4% 2P 7 At (Table 1).

2. WelxEsty i

A HIZ(EF)

6F &A1 F AL Y F4A ol 2AY
F F4o] FAsA 1R &g YARA R
(loose primitive mesenchymal tissue) o] X.ols &
A2 A golu AYEY P4 Fo} B4 94
o} (Fig. 5).

12547 [ 2474 W T3 A€ $9d 29
ol fA|ztdEA o] 2w} F-4) £ (fatty bone mar-
row cells) 2 ¥ AFHo| IAE] 6 FollA)
shAEA 2 AlAGE FAolv dFHTY A EL X
o] x] ¢fgket (Fig. 6).

operation 6th week): Gelfoam was not

Fig. 6. Histologic findings of Group I (post-op-
eration 12th week) show that loose primitive mesen-
chymal tissues were replaced by fatty bone marrow
cells (10x 4) .

Fig. 7. Histologic findings of Group II (post-

absorbed

and spread into the bone marrow cavity (10X 4) .
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Fig. 8. Histologic findings of Group II (post-
operation 12 th week): The Gelfoam was nearly ab-
sorbed but still appeared on the bone defect and
adjacent muscle (10X0.5) .

(post-
operation 12th week): Multinucleated giant cells
appeared around the residual Gelfoam and thick fi-
brous capsule surround the residual Gelfoam. New
bone formation is not observed (10X 4) .

Fig. 9. Histologic findings of Group I

B. g1z

6F 44 F A& B9l Alal  Gelfoam ¢
S B i %—’?‘7‘} d =2 & AeE 24
Fol G 24225 A4F 24T AL + 9
sl} (Fig. 7).

125 &7 . F A+ H9d A7 Gelfoam o]
dold= £ 7] Bole (Fig. 8), Wolsl: Gelfoam

FAE chal 4 9] o] E Ao Al £ (multinucleated for-
eign body giant cells) 2] &3o] 8 Fel4 o]
2 uto® Af4 AN ZA (fibrous connective
tissue)o] &2l e FAsl 4H/4 o] Gelfoam
€ A g5 gle 4£70] Moln HFM T
o A&7 AYE H4-2 A=A dachFig 9).
C. MMz

F 441 AL $H0) 41N E

a

6 4 A%

~395-

Fig. 10. Histologic findings of Group I (post-
operation 6th week): Bone defect was filled with
plaster of Paris (10X0.5).

Fig. 11. Histologic findings of Group I (post-
operation 6th week) : Vigorous new bone forma-
tion between the plaster of Paris (10 4) .

N

Fig. 12. Hlstologlc findings of Group m {post-

operation 6th week): Particles of plaster of Paris
were phagocyted by histiocytes (10X 40) .
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Fig. 13. Histologic findings of Group I (post
operation 12th week): Futher new bone formation
and connective tissues between the particles of
plaster of Paris(10x0.5).

Fig. 14. Histologic findings of Group I (post-
operation 12th week): Osteoid tissue and new bone
around the plaster of Paris but no infiltration of
inflammacells (10X 4) .

P8 470 F959ct(Fig 11). F2& A%
o] HFeldl 2AT Fol gk ARG 79
54l B4lch(Fig. 12)

12F £73 % A4 3
A zAe] LA o A4

7k FAR qadd FHE FRAT 3
&7e] RYlch(Fig. 13). 4i-gas}

2] (osteoid tissue) W AlAlZo] Bojr o 54

A4 HAHD e o] A Hmpohst
Mool W4T TpEd 3 AdTol s
(Fig. 15), (Table 2).

FEA 02 ote Z A£LYe Calcium Salts,
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Fig. 15. Histologic findings of Group I (post-
operation 12th week) : Histiocytes, osteoid tissue and
early new bone appeared between the plaster of
Paris (10X 10) .

Table 2. The result of pathological examination

Week
Group Findings —_—
6 th 12th
a - —
1. Control tc) : :
d — —
a -+ —
2. Gelfoam E : t
d - +#
a — —
3. Plaster of b — -
paris c + +
d + +

Findings : a) Infiltrations of lymphocyte or other
inflamatory cells. (— to #)
b) Encapsulation. (— to )
c¢) New Bone Formation. (— to #)
d) Resorption of the Implants by his-
tiocytes or foreign body gaint cells

(— to #)

Calcium 3} Phosphate 8] 3854 FAsls F8
Age] of2fgatEell s A A E= o ske}l. Key?
Stewart™ &= Calcium Salts ¢ F 2 &3904
F 240 AMYsE AL A U2 + gz
¥ 51921}, Albee 8 Mormrison”, Murray®, Sh-
ands® 3-& AAF ¥4 F3AY F Yddvln T
49 AnE Busdc}.

E5%, 279, TAY 5 AEG Fol A
Z AER9)el 43 s FAsHE o] £y
2] o3 gatEel YA g2 AlEs el
1925:d Oehlecker” &= 4§44 |3 4 % (fibrous dys-
plasia) o]} el ok Fok& A5l Fofl 47 2
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A4 F H4S AFsAE o cinl Fea
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