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ABSTRACT 
This project was designed to evaluate the effect of low level leaser therapy 

(LLLT)  on the induced chronic defect in the tibial bone of rabbits radiographically , 

and physically,eight adults local breed rabbits of both sexes were employed to 

induced 2.5 mm in diameter circular defect in the tibial bone surgically under general 

anesthesia and  highly aseptic technique ,the induced hole was implanted with 2.5 mm 

stainless steel screw ,that removed from the bone after one and half month post 

operation , the experimental animals randomly divided into two equal groups four 

animas of each, the control group was lifted for normal healing process of the bone 

defect without any treatment ,while the treatment group was exposed daily with single 

dosage of continuous diode laser for five minutes of 850 nm and 148.4 j/cm2  at 72 

hours interval for 14 days post operation (p.o.) ,the radiographic results in the 

treatment group showed increase in the bone density around the induced defect with 

new bone formation fill the cavity at the end of 2nd week  p.o. then increase in the  

bone density and volume at the end of 4th week p.o. compare with the control group 

that the density and the new bone formation less than treatment group ,the physical 

analysis revealed  increase in the bone density and hardiness  with significant increase 

in fractures tolerance in the treatment group compare with the control group .In 

conclusion that the LLLT successfully used for repairing the critical ( chronic) defect 

in tibial  bones in rabbits  . 

INTRODUCTION 

 Chronic bone defect can be induced by removing the stainless steel screw 

implantation one month or more p.o. especially in the dentist researches, or after 

removing the internal and external fixation methods of bones fractures, these circular 

bone defect may be more or less  than 2.5 mm ( authors opinion), one of the best 

treatment methods of these defect are by bone grafts/implantation  (1- 4) ,or even by 

laser therapy (5). laser can be used successfully for the repair of bone defect (6 the 

author himself ) in which I refer in my work that laser therapy has appositive effect on 

the treatment of the bone defect of the lower mandible of rabbits ,that laser stimulated 

osteoblast cells. laser can be used strongly and successfully to promote fracture 
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healing (7-9),in which the mechanisms of laser can be done by increase bone 

metabolism ,stimulation of collagen synthesis , angiogenesis ,and it increase cells 

proliferation and differentiation  of the mesynchamel cells , the increase osteoblast  

stimulation leads to osteon production and deposition with increase calcium and 

minerals  deposition (10 and 11). 

 Low-power lasers therapy which (then called laser biostimulation) appeared 

before 1970s when Ender Mester trying to study the carcinogenic effect of laser on 

mice (12 and 13) . Several in vitro and in vivo studies was done to evaluate the effect 

of laser on different cells (13).The aims of Laser therapy were to restore the normal 

biological function of injured or stressed cells (14). Many workers refer that laser  can 

be used in acceleration of wound healing, acceleration remodeling  and bone repair, 

restoration of normal neural function following injury, normalization of abnormal 

hormonal function, pain attenuation, stimulation of endorphin release, and modulation 

of the immune system (15) ,The indications of laser therapy are presented on both soft 

and hard tissues  (16).Laser can be used for medical and Non- medical purposes,  the 

most important applications  are in the areas of major medical surgery, cosmetic and 

plastic surgery, dentistry and ophthalmology (17 ).  

The mechanism of mode of action of laser as reported by (14) the laser photonic 

energy is absorbed by the mitochondria in the cell in which is converted to chemical 

kinetic energy and finally leads to more production of ATP. ATP is the source of 

energy in the cell which is necessary for cell activities such as synthesis of DNA, 

RNA and proteins that are important in cellular proliferation. 

 

MATERIALS AND METHODS 
Eight adults' local breed rabbits of both sexes were employed for induced hole 

of 2.5 mm diameter in the medial aspect of tibial bone ,using the electrical drill under 

general anesthesia by intramuscular injection 17 mg /Kg .B.W. 2% xylaxine 

hydrochloride after 10 minutes 37mg /Kg .B.W. 10% ketamine hydrochloride  

respectively, and to avoid thermal reactions by cooling the bone with dripping locally 

sterile cold normal saline during the operation ,the induced pore were implanted with 

suitable size of stainless steel screw for 1 month and half p.o.( Fig.1 A) , then the 

screw removed surgically and the animals divided to two equal group each has 4 

rabbits ( Fig.1 B) ,the control group lifted without any treatment ,while the treatment 

group exposed to single daily dose of continuous diode laser at the medial side with a 

dose of (850 nm /148.4 J/cm for 5 minutes at 72 hours interval for 14 days).Daily 

observation  for both group for 1 month after removing the stainless devices (two 

months and half p.o.). All the animals were radiographically examined at 15th and 30th 

days after removing the stainless steel screw, they scarified by high dose of 

anesthesia, the bone specimen sent for the physical lab analysis to estimate the bone 

density, bone hardiness, and fractures tolerance (physical laboratory of the al-nahreen 

university). 
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RESULTS AND DISCUSSION 

   The radiographic finding of the treatment group 15th days after laser therapy 

revealed increase in bone density around the induced chronic defect (Fig.2 A) 

,compare with the control group which lifted without laser irradiation ,the area around 

the induced defect  shown  less  density ( Fig.2 B),and at  the end of the one month's 

post irradiation the treatment group shown that the cavity filled with the new bone 

formation with the increase of the bone density around the induced hole( Fig.3 A), 

while in the control group the new bone formation and the bony density less than 

treatment group  ( Fig.3 B),and this is due to  osteoblast stimulation by laser therapy 

which lead to osteon production and deposition ,as well as increase mineral and 

calcium deposition (6,10,and 11).and this knots is consider with (18),that the a 

sclerotic area which appears high radiographic density is due to osteoblast stimulation 

and osteod formation and increase mineralization.   

 the high radiographic density around the induced critical defect with the new bone 

formation in the treatment group which appears more clear than the control group is 

due to effect of Laser therapy, which can used in accelerate fracture healing by 

increase in callus volume and mineralization due to osteoblast activity especially in 

early stages of healing process ( 10,19, and 20). 

All the physical analysis shows increase in the bone density  ( Fig. 4) and 

hardiness ( Fig. 5)of the exposed group with LLLT ,compare to the control group  and 

this due to positive effect of laser therapy on osteoblast cells stimulation with osteon 

production and deposition  and  all these  mentioned by (6,10, and 11). The increase 

resistance of bone fracture, in the treatment group compare with the control group 

which lifted without irradiation (Fig.6). Was because of the laser therapy ,which result 

in increase hardiness due to calcium and minerals deposition (10 and 11),and these 

statement agree with others authors which they mentioned that exposed to laser 

therapy can increase the amount of new bone formation and increase  mineralized at 

the new bone tissue because of the laser stimulation on the osteblast cells (20) ,and 

these finding also agree with (18),that the hardness of the bone is due to the osteoblast 

stimulation and calcium deposition . 

Laser accelerate, bone fracture healing by accelerating callus tissues formation and 
bone mineralize, due to osteoblastic activity, it enhance callus development in the 
early stage of the healing process, with improvement in biomechanical properties of 
the healing bone (10, 19, and 20).Many researchers declare that low intensity Laser 
irradiation in the early stage stimulating mineralization of new trabecular bone 
formation in surgically created bony defects (21 and 22). 

 

CONCLUSION 
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LLLT can be used for the treatment of tibial critical (chronic) defect or cavities. 

 

Fig. 1 A. implantation of the stainless steel screw remain for one and half month p.o. 

B. Remove the stainless steel screw after one and half month's p.o.    

 

Fig. 2 after 15th days post laser irradiation. Shown increase of bone density with new 

bone formation inside the bone defect more obvious in the treatment group A. 

than the control group B.  

     

A B 

B A 

B A 
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Fig.3 after one month after irradiation. A sclerotic area around the induced hole 

showed high radiographic density and fill the empty defect with new bone 

formation in the treatment group A. compare with the control group B. 

 

Fig. 4 increase bone density of the treatment group compare with the control group 

less and unstable.  

 

Fig.5 increase of bone density of the treatment group compare with the control group 

which show less and unstable 

 

 

Fig .6 fracture tolerance in the treatment group more the control group  
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  في الارانب القصبة لاصابة المزمنة في عظامتاثیر اللیزر  الواطئ الطاقة على ا

  رفل عبد الدایم عمر،سنان عدنان محمد نوري الخزرجي، ھمام حسام الدین محمد نزھت

 العراق,جامعة بغداد,كلیة الطب البیطري , فرع الجراحة والتولید البیطري

  

  الخلاصة 

في عظم القصبة في  الاذى المحدثصمم ھذا البحث لدراسة تاثیر استخدام اللیزر واطئ الطاقة على 

ملم في عظم  ٢.٥استخدمت ثمانیة ارانب ناضجة محلیة من كلا الجنسین لاحداث ثقب دائري بقطر .الارانب

( وذلك بزرع قطعة من ،لمتعارف علیھا ا موباستخدام شروط التطھیر والتعقی القصبة جراحیا تحت التخدیر العام

stainless steel(  تم تقسیم حیوانات التجربة الى .ملم ثم تم رفعھا بعد شھر ونصف من العملیة  ٢.٥بقطر

اما ،مجموعة السیطرة تركت للمراقبة بدون ایة تعریض . مجموعتین متساویة كل مجموعة تحوي اربع ارانب 

ة العملیة الى جرعة واحدة یومیا من اللیزر واطئ الطاقة نوع اللیزر مجموعة العلاج فقد تم تعریض منطق

یوم من  ١٤ساعة لمدة  ٧٢نانو میتر كل  ٨٥٠بطول موجي  ٢سم/جول  ١٤٨.٤المستمر لمدة خمسة دقائق بطاقة 

الفحوصات .واستمرت المتابعة لمدة شھرین ونصف من العملیة واستخدمت الفحوصات التالیة .التعریض

والفحوصات الفیزیائیة لقیاس مستوى الكثافة والصلادة .للفترات اسبوعین  واربع اسابیع بعد التعریض الاشعاعیة

واظھرت نتائج الفحوصات الاشعاعیة بظھور كثافة عظمیة في .وقابلیة تحمل الكسر لمنطقة التعریض باللیزر 

داخل الثقب  حول وعظم المتكون منطقة التعریض حول الثقب للفترة اسبوعین بعد التعریض واستمرت كثافة ال

 .مقارنة مع مجموعة السیطرة الذي لم یكن بالكثافة والوضوح في مجموعة العلاج 

اما نتائج الفحوصات الفیزیائیة فقد بینت وجود زیادة في كثافة العظم والصلادة مع زیادة واضحة في قابلیة 

  .مع مجموعة السیطرة  التحمل للكسر في  منطقة التعریض في مجموعة العلاج  مقارنة

زمنة المستحدثة في من ھذة الدراسة ھو  ان اللیزر واطئ الطاقة ممكن استخدامة في علاج الاصابات الم نستنتج

 في الارانب عظام القصبة
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