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AN EXPERIMENTAL STUDY ON THE EFFECTS OF OXIDIZED CELLULOSE
COVERAGE ON THE CORTICAL BONY DEFECTS

Hoi-Jong Kim*, Jae-Suk Rim
Dept. of Oral & Maxillofacial Surgery, School of Madicine, Korea University

In dentistry, bony defects can be formed by cyst, tumor, inflammation, trauma and surgery in maxilla and mandible.
If the overlying soft tissue invades and preoccupies the jaw bony defects, regenerated bony tissue same as adja-
cent bone can not replace whole space of the defects, thus preventing osteogenesis from occurring. Guided bone regen-
eration(GBR) is based on the prevention of overlying soft tissue from entering the bony defect during the initial
healing periods, E-polytetrafluoroethylene(e-PTFE) is one of an effective and widely used barrier membrane for
GBR, but it has the disadvantages such as surgical removal and high price. To overcome such disadvantages of
e-PTFE, many investigators have proposed various absorbable barrier membranes,

Inexpensive oxidized cellulose(Surgicel®) membrane was shown to have potential for use as an absorbable bar-
rier membrane for regenerative procedure and it would not require surgical removal,

The purpose of this study is to investigate the absorption periods of oxidized cellulose at the implant site and use-
fulness as a mechanical barrier, preventing the ingrowth of the overlying soft tissue into the bony defects.

Two bony defects were made in each tibia of a dog using drill and one defect covered with oxidized cellulose and
the other covered with periosteum directly as control. The experimental animals were sacrificed at 1st—7th, 10th,
14th, 21th, 28th day postoperatively. Inspection of the specimens was done to evaluate gross changes. Specimens
were examined histopathologically by hematoxylin-eosin and Masson' s trichrome staining under light microscope.

The results were as follows :

1. There was no significant differences of inflammatory reaction between the experimental and the control group.

2. The resorption of oxidized cellulose was almost completed within 14th day.

3. Histologically, bone formation in the experimental group was somewhat more than that of the control group at
10th, 14th, 21th and 28th day postoperatively. The bone forming pattern of the experimental group was more
regular than that of the control group.

4, There was no evidence of soft tissue invasion into the bony defect in the experimental group.

In conclusion, oxidized cellulose membrane might be used as an alternative absorbable barrier membrane to pre-
vent overlying soft tissue invasion into the bony defects,
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Table 1. J#A% 29

£48 27 A 24
A¥dzAst
154 2399 % EA o[ 849 &4 dzA9 £9] ARE A%
NS
19 + o+t - - - - -
24 +++ - - - - -
3% ++4+ - - + - -
49 ++ - - - - -
59 ++ - - - - -
Y2 6% + - - + - -
7d + - - - + -
109 + * - - ++ -
149 - + - - ++ +
a9 - ++ - - ++ 4+
289 - ++ - + ++ +
19 +++ - ++ - -
29 +++ - ++ - - -
39 ++4 - ++ - - -
49 ++ - +4 - - -
5¢ ++ - ++ - - -
Y2 6 + - +4 - - -
74 + - +++ - - -
109 t * + - - -
14 - + k. - - +4+
21y - +4 - - - ++4
2% - ++ - - - ++
%2 - : no detection, + : doubtful detection, + : minimal detection, + +: moderate detection, + + + : marked detection

Iv. && 3¢ J¢t
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¥ gAY ¢, AW AFF A N2 F5. Y F9
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U oE 994 JEM AFZHY g7 A B AFZ
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o FHEANES 1950 Hudey §70] 719 Jol X 2§
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A RE2F A A G9E FF8e AYL FHA
7T AHAZANA 7|93 AFHAEY FFE )98 mi-
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3 Y Ao s APHAS. Ty HA o 34
ZAEANN FREANES 012 AHS A9 FolRy] o
20 @2 Hammerle $%¢] =% 4% Johnere] Agol 9
3 E7|9] A FoA 20un ©]3te] ¥¥e] FH4EL FHT
Aoz Y A FH 200 A 500um Atole] BT & F
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EXPLANATION OF PHOTOGRAPHS

. Control group at 1st day, (M-T stain, X40): Blood clot occupied in bony defect,

. Experimental group at 1st day. (M-T stain, X40): Irregular surface of bony defect due to mechanical injury.

. Control group at 2nd day, (M-T stain, X40): Tearing apperance of overlying soft tissue.

. Experimental group at 2nd day. (M-T stain, X40): The oxidized cellulose is maintained as barrier membrane over the bony

defect..

. Control group at 3rd day, (M-T stain, X40): Muscular mass occupied in bony defect,
. Experimental group at 3rd day. (M-T stain, X40): Blood clot occcupied within bony defect, The oxidized cellulose membrane

above bony defect is observed.

. Control group at 4th day. (M-T stain, X40): Hematoma occupied in bony defect and overlying soft tissue was not invad-

ed into bony defect,

. Experimental group at 4th day. (M-T stain, X40): The oxidized cellulose is maintained as barrier membrane over the bony

defect,

. Control group at 5th day. (M-T stain, X40): Hematoma occupied in bony defect and irregular surface of bony cavity due to

osteoclastic activity.

Experimental group at 5th day. (M-T stain, X40): The oxidized cellulose is maintained as barrier membrane over the bony
defect. Overlying soft tissue was not invaded into bony defect,

Contral gorup at 6th day. (M-T stain X40): The soft tissue mixed with blood clot, originated from overlying soft tissue, occu-
pied within bony defect.

Experimental group at 6th day. (M-T stain X40): The oxidized cellulose mixed with extravasated RBCs occupied within bony
defect.

Control group at 7th day. (H-E stain X40): The slight sagging of overlying soft tissue into the bony defect,

Experimental group at 7th day. (M-T stain X40): Ingrowth of overlying soft tissue into bony defect is prevented by the oxi-
dized cellulose membrane,

Control group at 10th day. (M-T stain, X40): Ingrowth of overlying soft tissue into the bony defect. The granulation tissue
is composed of young fibroblast and newly proliferating capillaries,

Experimental group at 10th day. (M-T stain, X40): The well demarcation between ovelying soft tissue and organizing hematoma
in bony defect. No evidence of ingrowth of overlying soft tissue,

Control gorup at 14th day, (M-T stain, X40): The gramiation tissue is changing to trabeculae at the early stage of bone for-
mation.

Experimental group at 14th day. (M-T stain, X40): More new bone formation compare to the control group. The highly cel-
lular bone is observed,

Experimental group at 14th day. (H-E stain, X200): Giant cell which is related to the absorption of oxidized cellulose is observed,
Control group at 21th day. (M-T stain, X40): Fibrosed pattern of granulation tissue above newly formed trabeculae reveals
the presence of down growth by overlying soft tissue,

Experimental group at 21th day, (M-T stain, X40): Regular formation of trabeculae is observed. Overlying soft tissue was not
observed.,

Experimental group at 21th day. (M-T stain, X100): Trabeculae with active osteoblastic rimming is observed,

Contral group at 28th day. (M-T stain, X40): Suture material is observed in bony cavity.

Experimental group at 21th day, (M-T stain, X40): Granulation tissue is changing to trabeculae and cellular elements and blood
vessels are present within the interstitial matrix between bone trabeculae,
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