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= Abstract=
Animal Experiment of Domestic Dynamic Compression Plate

Han Koo Lee, M.D., Gueng Hwan Ahn, M.D% Moon Sang Chung, M.D.
Sang Cheol Seong, M.D., and Soo Ho Lee, M.D.

Department of Orthopedic Surgery Seoul National University Hospital, Seoul, Korea
*Department of Pathology, College of Medicine, Seoul National University, Seoul, Korea

Myung Chul Shin, Ph.D., Kyu Hwan Lee, Ph.D.

Korea Advanced Institute of Science and Technology

Dynamic compression plate, used in the orthopedic surgery as -internal fixation system, should
‘have excellent biocompatibility, corrosion resistance, and adequate mechanical properties. The object
of this research was test of its biocompatibility as compared with Osteo DCP* and fabrification of a
KAIST* DCP with evaluation of its effect by animal experiment.

The conclusions were follows :

1. The corrosion resistance of domestic DCP had no significant difference as compared with fore-
ign made DCP.
2. The tissue responses to DCP were thought to be adequate.
3. The new-design DCP had less mobility at fracture site as compared with existing DCP, but
there was no significant statistical differences.
4, In summary, it was concluded that KAIST DCP could be applied to the human body and it wo-
uld be worth while to research the advantages of new-design DCP.
*DCP : Dynamic Compression Plate
*KAIST : Korea Advanced Institute of Science & Technology
Key Words : Dynamic compression plate, Biocomapatibility, Animal experiment.
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Fig. 1. Top ; KAIST* DCP (Dynamic Compres-
sion Plate) Middle ; Osteo DCP, Bottom; new-design
KAIST DCP
*KAIST : Korea Advanced Institute of Science &

Technology
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Fig. 2. A. DCP of existing design, B. DCP of new design.
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Fig. 3. Exposed tibia by retraction of the soft
tissue.

Fig. 4. Plate fixed with two screws.
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Fig. 5. Osteotomized tibia with two screw ho-
les prepared.
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Fig. 6. Osteotomized tibla fixed with a 4-hole o2 W3l glgdei(Table 3).

DCP (Dynamic Compression Plate).

Table 1. Grouping of Experimental Animals

3) wAldEtY B3
FAA Y A A AR A A

Zuhyk-$, F24 5 (osteoporosis), WFt A4 FY
A 59 424 3&%5]21 skgror, 5]a-F (corti-

Group No.of rabbits Implanted Metal
Group 1 40 KAIST DCP*
Group II 40 Osteo DCP
Group I 40 KAIST DCP
Group IV 40 New Design
KAIST DCP

*DCP=Dynamic Compression Plate

cal bone) 2] Frlel dAAE o FollA T uk
& W3lE 7t o= skch(Fig. 2).
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Table 2. Summary of metallurgic examinations for corrosion®

Osteo DCP KAIST DCP

Tarnishing

Pitting corrosion

Stress corrosion cracking
General corrosion

* KAIST =& A&
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Table 3. Mean values and standard deviations of hematologic test, liver function test and renal
function test in pre-& postoperative periods

KAIST plate Osteo plate
Preop. Postop. Preop. Postop.
Hemoglobin(mg/dl) 11.03+ 1.31 9.21+ 0,82 12.30+ 1.28 9 55+1. 14
Hematologic Hematocrit 33.4 £ 3.9 33.3 £ 2.8 37.4 = 3.6 33.2%3.6
Test WBC( /mm3) 9870 2903 14840+5372 8220 +2583 13960+4340
ESR(mm/hr) 0.65+ 0.78 1.00* 0.45 0.65+ 0.71 3.90+7.22
Liver Protein(g/dD 6.31+ 0.74 6.19% 0.53 6.44+ 0.63 6.10+0.49
Function ﬁ}gufnin(g}/ldl) n 3.73+ 0.28 3.73x 0.60 3.67+ 0.32 3.56%£0.53
aline Phospha-
Test tase(B-L unit} 0.823 +0.470 0.583%0.220 0.770 *£0.302 0.542=+0. 212
S-GOT (R-F unit) 61.8 £59.0 15. 6+ 9.21 54.5 £49.7 36,.7+31.5
S-GPT (R-F unit) 55.9 £39.1 54.2 +20.6 54.6 +28.5 61.6+27.5
Renal Func- BUN (mg/dl) 14.02+ 4.56 16.39% 3.36 10.27+ 1.77 14.891+2.85
tion Test Creatinine(mg/dl) 1.437%+0.300 1.617+0.170 1.456+0.188 1.629+0.233

Fig. 7-A. The radiographic findings of the ti-
biae tested with KAIST DCP.

Fig. 7-B. The radiographic findings of the ti-
biae tested with Osteo DCP.

Fig. 8-A. Microscopic view of the contact area
with KAIST DCP, showing subperiosteal new
bone formtion and fibrous tissue(hematoxylin and
eosin, X40).

Fig. 8-B. Microscopic view of the contact area
with Osteo DCP, showing subperiosteal new bone

formation and callus (hematoxylin and eosin, X
40).
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Fig. 9-A. The radiographic findings of the ti-
biae fixed with a new-design KAIST DCP.

Fig. 10-A. Microscopic view of the fracture
site fixed with a new-design DCP, showing bony

union by primary bone healing(hematoxylin and
eosin, xX40).
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Fig. 9-B. The radiographic findings of the ti-
biae fixed with KAIST DCP of currently used
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Fig. 10-B. Microscopic view of the fracture
site fixed with a existing-design DCP, showing
florid callus formation which suggests motion
of the fracture site(hematoxylin and eosin, x
40).
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