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A B S T R A C T A R T I C L E   I N F O 
Bone drilling is a major stage in immobilization of the fracture site. During 
bone drilling operations, the temperature may exceed the allowable limit of 
47 °C, causing irrecoverable damages of thermal necrosis and seriously 
threatening the fracture treatment. One of the parameters affecting the tem-
perature rise of the drilling site is the frequency of applying the drill bit and 
its extent of wear. The present study attempted to mitigate the effect of drill 
bit wear on the bone temperature rise through the internal gas cooling meth-
od via CO2 and to reduce the risk of incidence of thermal necrosis. To this end, 
drilling tests were conducted at three rotational speeds 1000, 2000, and 3000 
r·min-1 in two states of without cooling and with internal gas cooling by CO2 
through an internal coolant carbide drill bit, along with six drill bit states 
(new, used 10, 20, 30, 40, and 50 times) on a bovine femur bone. The results 
indicated that in the internal gas cooling state, as the number of drill bit appli-
cations increased from the new state to more than 50 times, the temperature 
of the hole site increased on average by ΔT = 2-3 °C (n = 1000 r·min-1), ΔT = 5-
8 °C (n = 2000 r·min-1), and ΔT = 5-7 °C (n = 3000 r·min-1). Furthermore, the 
internal gas cooling method was able to significantly reduce the effect of the 
drill bit wear on the temperature rise of the drilling site and to resolve the 
risk of incidence of thermal necrosis regardless of the process parameters for 
drilling operations. 
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Vrtanje kosti z notranjim hlajenjem s plinom: 
Eksperimentalna in statistična raziskava vpliva hlajenja s CO2

na zmanjšanje dviga temperature zaradi obrabe svedra 
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P O V Z E T E K P O D A T K I   O   Č L A N K U 
Vrtanje kosti je glavna faza imobilizacije mesta zloma. Med operacijami vrta-
nja kosti lahko temperatura preseže dovoljeno mejo 47 °C, kar povzroči nepo-
pravljive poškodbe, kot je toplotna nekroza in resno ogrozi zdravljenje zloma. 
Eden od parametrov, ki vpliva na dvig temperature na mestu vrtanja, je pogo-
stost uporabe svedra in stopnja njegove obrabe. Ta študija je poskušala ubla-
žiti učinek obrabe svedra na dvig temperature kosti z metodo notranjega 
hlajenja s plinom CO2 in zmanjšati tveganje pojava toplotne nekroze. Zato so 
bili izvedeni poskusi vrtanja pri treh vrtilnih hitrostih 1000, 2000 in 3000 
rpm, v dveh stanjih brez hlajenja in z notranjim plinskim hlajenjem s CO2 prek 
karbidnega svedra in s šestimi stanji uporabe svedra (nov, uporabljen 10-, 20-, 
30-, 40- in 50-krat). Preizkusi so bili izvedeni na goveji stegnenici. Rezultati so 
pokazali, da se je v primeru notranjega hlajenja s plinom, ko se je uporaba 
svedrov povečala iz stanja nov na stanje uporabljen več kot 50-krat, tempera-
tura na mestu izvrtine v povprečju zvišala za ΔT = 2-3 °C (n = 1000 rpm), ΔT = 
5-8 °C (n = 2000 rpm) in ΔT = 5-7 °C (n = 3000 rpm). Poleg tega je metoda 
notranjega hlajenja s plinom zmanjšala učinek obrabe svedra zaradi dviga 
temperature na mestu vrtanja in odpravila tveganje pojava toplotne nekroze 
ne glede na procesne parametre vrtanja. 
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