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— Abstract —

A Comparative Study About the Effect of Nonablati+e Laser and
Thermal energy on Rabbit Knee Joint Capsular Properties

Ki-Yong Byun, M.D., Kwang-Jin Rhee, M.D., Jun-Ho Lee, M.D.

Department of Orthopaedic Surgery, School of Medicine, Chungnam National University, Taejon, Korea

Purpose : To evaluate the histologic effect(LM and EM findings)of nonablative LASER and thermal energy on
knee joint capsule of rabbit.

Material and Methods : The nonablative LASER and thermal energy was applied to the rabits(average age 36
weeks, weight 5 kg). There were divided into 4 groups with 6 rabbits in each. The group I received 6 watts of
LASER, group II 12 watts of LASER, group III 60° of thermal energy, and group IV 70° of thermal energy. The his-
tologic study included H-E, Massons trichrome stain and electron microscopy at immediate, 3 weeks and 6 weeks
after operation.

Results : The histologic finding in immediate after operation was shown a fibrous degeneration of collagen on all
groups and related to the energy level. The histologic finding after 3 weeks showed fibrosis and this fibrosis related
the level of energy. Especially the group IV was shown flattening of capsule and deep fibrosis. The histologic finding
after 6 weeks was shown marked recovery of collagen arrangement and capillary proliferation in group I, II and III.
But in the group I'V not recovered.

Conclusion : The nonablative LASER or thermal energy can cause degeneration, fibrosis and contracture of joint
capsular collagen.

Key Words : Knee joint capsule, Laser, Thermal energy
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Fig. 1. A. Laser handpiece set. B. holmium-yttrium aluminum garnet(Ho:YAG). C. Oratec®(2H = o o=
Stryker.) handpiece set
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Fig. 2. Post-operative 1 day(H-E stain x200). A. Group I(6 Watt, Laser) Thermal damage in synovial surface, but;
superficial injury. B. Group II(12 Watt, Laser) Thermal damage in synovial surface and subsynovial lesion. C.

Group III(60C direct thermal) Wide and deep thermal injured lesion compared to Laser energy. D. Group
IV(70°C direct thermal) Very wide and deep thermal injured lesion compared to Laser energy.

Fig. 3. Post-operative 1 day(Masson’s trichrom stain x 200):Blue colored injured lesion in H-E stain confirmed red

color in Masson’s trichrom stain. A. Group I(6 Watt, Laser). B. Group II(12 Watt, Laser). C. Group [I(60C
direct thermal). D. Group IV(70°C direct thermal).
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Fig. 4. Post-operative 3 weeks(H-E stain x 200):Continuous thermal damaged synovial lesion and subsynovial fibro-
sis. Collagen fiber pattern changed to fragmented and thinning. A. Group 1(6 Watt, Laser). B. Group II(12
Watt, Laser). C. Group III(60°C direct thermal) Marked synovial surface flattening due to subsynovial fibro-
sis. Collagen fiber pattern changed to fragmented and thinning. D. Group IV(70°C direct thermal) More wide

and deep thermal injury and massive fibrosis.

Fig. 5. Post-operative 3 weeks(Masson’s trichrom stain x 200):Blue colored injured lesion in H-E stain confirmed red
color lesion in Masson’s trichrom stain. A. Group 1(6 Watt, Laser). B. Group II(12 Watt, Laser). C. Group
II(60°¢C direct thermal). D. Group IV(70°C direct thermal).
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Fig. 6. Post-operative 6 weeks(H-E stain x200):Relieved from thermal damage but, focal injured area persistant.
Collagen fiber pattern restored normal pattern. A. Group I(6 Watt, Laser). B. Group II(12 Watt, Laser) Neo-
vascular formation are observed. C. Group III(60°C direct thermal) Same as Group II. D. Group IV(70°C direct
thermal) Massive fibrosis were observed.
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Fig. 7. Post-operative 6 weeks(Masson’s trichrom stain x 200):Blue colored injured lesion in H-E stain confirmed red
color lesion in Masson’s trichrom stain. A. Group I(6 Watt, Laser). B. Group II(12 Watt, Laser). C. Group
TH(60 ¢ direct thermal). D. Group IV(70¢C direct thermal).

Fig. 8. A. Normal fibroblast in electron microscopy( % 6000). B. Injured fibroblast by LASER in electron microscopy.
Pyknotic nuclear change were prominant(x 6000). C. Injured fibroblast by direct thermal energy in electron
microscopy. Pyknotic nuclear change were more prominant than Laser( x 6000).

FHE xR Z laserd FE B3] 2
# lager?] 45 HHgo o3 Aoln, Ze}

& 22 AEEAM Flory 770 oshd ek A% FH

] ZiI!

o] Wizle @ & o3t o)y WEE
3] 3 =]

A ¥ o wRge A A AolelAe] Aol <)
2t w4 oo Y. o5E Gee 990 3 A

4 3
F 9ol ARAY BoluAel g GEYE 33 dE nFY B @ gt ol g g Hgalo] ol
Aoze 2 9ol WAE NG & Uk @ AYe) shiel AFFele nFFASL Ll 9
AEe 9¢ + U9loh s #8HE A% SRe JlHe &% Aoz 49
Qo ola) FLEE el £2e T FAN  Sn AT, F, oA ABIPE Fehe)



— HI|E 2|

5 ; » Sy

Fig. 9. A. Normal collagen fiber bimodal pattern in electron microscopy(x400,000). B. Injured collagen fiber uni-
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modal pattern in electron microscopy(x400,000). Normal collagen fiber pattern in bimodality, but injured

collagen fiber pattern had unimodality.
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