Iranian Journal of Orthopaedic Surgery Onl Joolis 5 Olppaad (> a1 E‘-:i!- \
Vol 11, No 1 (Serial No 42), Winter 2013:32-9 TV Slaain AT Oliae (BY Judos o5la) V ojled (o3l o5 i%& P
4
? &
3: Q‘_,:’r..»‘)b((dﬂfjjﬁ))ﬁug—&ﬁj|
ol deam (B3l e dames (555508 Ol
O o slis St o7 2l
e

ol 15 o s OT 055 ol 5 (S mdp0 035 o3 e Ol ool o aneSCs Oolabad s (G3LacS o s 140e s
ol 5355 513 L8 Sl a3 BV Slame engdoee 3l Ly oS 5505 5 QG ) Ol 035 o _x;.ﬁj_é&:;-ﬁ L g Ol 4 &S
W2y il e S o Bl sl Bl 4 055 03 il o ilin (3 s Gl IS sl (01 5050 2 400

3035 Jiss mdse 5 La::l.ls)'lol}.:»}_xﬁ:rl;glj@;;b Ogpeial Gy Vb Copw L Os S Ls 5 Jsame 035 Jys (hay 93l by, g 3l se
oSl S le (g) e 58

53 9 G 3l s g dal g phbolanl Sl 35,58 5 58 sl d S 513 el W5 b S Olsae V= elad 5s als OLES CL‘" aaidly
Sl ads Olsee Sl Olasens jsbar 5 (gysmme (65,0 455 OLLE 2alS (LevvmVe s IPIM o3 doee 53) ae o250 o Cos s UL (gloed ss
ple Show e 1 o i RIBIL Ll sy Slee A (S5 B 05 S s mbse glos 1A Sal 03 5 sl abse ol g5
355 iy (53500 55 L3 343l Ol g ol b Laeal s s ate iy SWaol (541350 55 5 (53w (S50 DM S

038 Joo banalio 53 15 olo S 5580 5 Los sbajl Olee v e =Vons IPML 250 2 slacs w3 sudomn 3 Olgsitd 035 L5 16 S womst

C))\j:- g)'j).ﬁ ‘O\)>';:..~\ :64,15 dunjb

Y PR R [ e)u:d,is;tucwuﬂf ¢l 5l L3 ol 0 tallas 3L o

Effect of Drill Speed in Thermal Necrosis of Bone
(An Animal Study)

*Ehsan Shakouri, **Mohammad Hosseyn Sadeghi, PhD; *Hamid Soleimanimehr

Abstract

Background: Internal immobilization of skeletal fractures is usually done by drilling of fracture site and screw fixation.
During bone drilling, the temperature could increase above 47°C causing irreversible thermal necrosis. This study will try
to determine the best drilling condition to minimize the chance of osteonecrosis.

Methods: Drilling tests were performed with two different drilling techniques -conventional and high speed- on the
femur of bovine measuring the temperature and thrust force in drilling site.

Results: The results demonstrated that in conventional drilling, in all of the processing conditions, the value of
generated heat was higher than allowable limit and occurrence of thermal necrosis was unavoidable. On the other hand, the
increase of cutting speed of drill bit in high speed range (6000-7000 rpm) lead to considerable decrease of thrust force and
increase of heat dissipation with chips, leading to reduction of local temperature raise in drilling site. But with more
rotational speed of drill bit, the amount of temperature elevation was increased due to very little change in drilling force but
increased friction between body of drill bit with the chips.

Conclusions: High speed bone drilling in 6000-7000 rpm, compared to conventional drilling, produces less heat and
less thermal necrosis.
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