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The effect of heat to remove cement on implant titanium abutment and screw

Hyo-Gyoung Yi, Ki-Sung Gil, Jung-Jin Lee, Seung-Geun Ahn, Jae-Min Seo*
Department of Prosthodontics, School of Dentistry and Institute of Oral Bio-Science, Chonbuk National University, Jeonju, Republic of Korea

Purpose: The purpose of this study was to investigate the effect of heat applied to disintegrate cement on the removal torque value and fracture strength of titanium abutment

and abutment screw. Materials and methods: Implants, titanium abutments and abutment screws were prepared for each 20 piece. Implant abutments and screws were clas-

sified as the control group in which no heat was applied and the experimental group was heated in a vacuum furnace to 450°C for 8 minutes and cooled in air. The abutments

and screws were connected to the implants with 30 Nem tightening torque at interval 10 minutes and the removal torque value was measured 15 minutes later. And the frac-

ture strength of abutment screw was measured using universal testing machine. Results: The mean removal torque value was 27.84 + 1.07 Nem in the control group and
26.55 + 1.56 Nem in the experimental group and showed statistically significant difference (P < .05). The mean fracture strength was 731.47 + 39.46 N in the control group
and 768.58 + 46.73 N in the experimental group and showed statistically no significant difference (P > .05). Conclusion: The heat applied for cement disintegration signifi-
cantly reduced the removal torque value of the abutment screw and did not significantly affect fracture strength of the abutment screw. Therefore, in the case of applying heat
to disintegrate cement it is necessary to separate the abutment screw or pay attention to the reuse of the heated screw. However further studies are needed to evaluate the clini-

cal reuse of the heated screw. (J Korean Acad Prosthodont 2018,56:179-87)
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temperature)7}X] 7}G5HA] B, o]2sl ol A EE& 7}
3 QEE A L Ak AR ARkl st T
A 277k R Aol

A3 Zopoll M AEHES] 1A B A[ehFe} RehF LAl
Ahg Bl ElEE S ARIER0] S5 7190 Holu )
AYe BRoz It Eebre & Eleks(Pure T3 ElEks
S (Ti alloy) o2 UHIL & Blebge o] o] F71ete]
w2} grade 1 58] 471K] BF-EC} x| Fofo| A T2 AMEE=
EletE a2 Ti-6A1-4V 33 0 2 grade 52 751, EletE

of &FolEd vshbEe] FA7h2 Sl 23t nAlFAE AaAl
713 & Elebe Rot A= 9 @A 5 B3 S BTk
ol AgolM e AEHE 1B HAE=Y 7RI flsh AL
HAHES] 282 sl E7HSHA €& 71e JdETE He
B AlUF 2 AhE A AALE: 7Hs & B71st ] Slst 7t

A 771 Eebr A 2L AR Al vlxle J%S =4
Sp12 skl the o] ARAMEE stk 1) 71 6
sk Al Llel EYE D Alolole 48R gich 2) 71
A Gt AIFE U AF ALY SRR Aolol BB
A7} ik

EEET

It
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mlu

HFEE 27 4.0 mm, Z9] 10.0 mm2] Superline (Den-
tium Co., Seoul, Korea) 1A 2071 & ©]-&35}59} (Fig. 1A).
IARAY] A F = pure Ti (grade 4)0]Jc} (Table 1). YESHE
AlehF R A YAk 2174 4.5 mm, X[ 0] 2.5 mm] X
e} olo] A&H K| YAHDAB4525HL, Dentium Co.,
Seoul, Korea) 2071E tix= 2} Aol 212 107121 U0
o] o] 8319Tk (Fig. 1B, ©). AlhZ B AIT|F LhAbo] 2&
7hoiA] ke A HEROR(M = 10), B THe AS ML
2(n = 10) AR} A= 2 KHE UAF= Ti-6A1-4V &
S(grade 5)0]Qic} (Table 1).
Aol AH8 T ABUES 1R8] A B4 E (holder)
£ Fu|5la x|7-8 #H|o]oj(Ney Surveyor, Ney Dental Inc.,

Fig. 1. Materials used in the experiment. (A) Implant, (B) Abutment, (C) Abutment screw.

Table 1. Mechanical properties of the base metal

Chemical contents (wt%)

Alloys TS (MPa)  YS (MPa)
N (max) C (max) H (max) Fe (max) O (max) Al \% Ti
Pure Ti (Grade 4) 0.05 0.08 0.015 0.50 0.40 - - 98.96 550 483
Ti-6Al-4V (Grade 5) 0.05 0.08 0.012 0.25 0.13 6 4 88.48 860 795

According to the information provided by the manufactures.
TS: Tensile strength, YS: Yield Strength
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Bloomfield, CT, USA)Q} X}7}=3te] ol 8= #%l (Pattern
resin LS, GC Co., Tokyo, Japan)& ©]-&35}0] Erje] UHo| 7]
S5 5EA|ZF(replica)& AIESHITE 75t 24417 £ |7 BA1F
9] oIS Al2]& QI R|(Aquasil Soft Putty, Dentsply Co., Kon-
stanz, Germany)& o] &-3ko] 7124] Srje] Uwo] gl el
col2 xxtsisict. He] hol viol obzLel #K(Orthoeryl,
Dentaurum, Inspringen, Germany)2 F<15}91 2.1 x]2}-8 |
o]0} ©0]-&5}0f ISO 14801;2016 +7g0] whet YEHEE o=

92 270 Zolelgich. £218] 2 §45 W] Sl A

S E ZEYE(platform) 518 3 mmi= Eujshx] kit (Fig. 2).”

A9 RS R ] 74 ) Bl skl o
st J3ES wiA|sH] Yol F AA = (Vacumat 250, Vita Co.,
Bad Séckingen, Germany)E ©]-83l 4204 450°C7}X] 8‘:‘
5974 F 37) ol Aertx] WAk 7he LEE 9
E’:—E]—E 7:-1/\-] E_X—“:' '61-7(]- }\]DﬂEE _:5] }\]-_Q_Q Eﬂ?é‘ 709—]'
o:] :La]./\ o]-o] e} 1_1;,1 /\]uﬂE ol gﬂx] /\]uq E7]— /\9,]- Q e %%
450°C=2 A5ty ct (Fig. 3)."

Zofgt AEHEE Erol 1ot nGA|et AHFE A
O UALE ol 8ol Al 2okt AU ALY 91 digital
torque meter (AIKOH testing gauge Model 9800 series, AIKOH
Engineering Co., Tokyo, Japan)& ©]-83l] 30 Nem< 715t & &
ZF g atol| ok 7] 5t (preload) 9] Gl H/Fst7] sl
102 5] A=) Als§atoict.” Alx=e] AJ38 155 3 digital torque
meterE ©]-8-3f X|F LtAe] 2 E H(removal torque value:
RTV)E &35t} (Fig. 4).

off

Fig. 3. Vacuum furnace.

Fig. 2. Implant embedding and fixation with specimen holder. (A) Autopolymerizing acrylic resin replica, (B, C) Putty die, (D) Implant embedded with acrylic
resin, (E) Embedded implant in specimen holder. 3 mm below the platform was not embedded to reflect vertical bone resorption.
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Fig. 4. Experimental design for removal torque value test. (A)
After implant was fixed with specimen holder, abutment screwed
on the implant. Abutment screw was tightened with an insertion
torque of 30 Ncm and retightened after 10 minutes, (B) Digital
torque meter was used to reach reproducible and accurate force.
Removal torque value was measured after 15 minutes using the
digital torque meter.

! ‘ \bum.\

Fig. 5. Experimental design for static compressive loading test. (A) Universal testing machine, (B) Implant-screw-abutment assembly was fixed in specimen
holder. The specimen was positioned so that the load was applied at an angle of 30 degrees to the long axis of the assembly. The tin foil was placed between

abutment and loading piston for even force.

A % sk AlFS 218l 30 Nem O & 1R H JESTHE-A|
3 AR F =HAE Universal testing machine (Instron
model 4201, Instron Co., Boston, MA, USA)2] A|H E¢jof 11
J3lAct. 1SO 14801;2016 7ol whe} 1% 1A E(loading
piston)o]] ol =¥ stFo| AESHE ZHA|Q] FFo| tish
309 = 2 718R| 3L YETHE 9] X]X] 4255 (clamping plane)
© 21 Jlo] ZHEA7AY] A7} 1.0 mm7t == E Ao
£ YX|A1H ). Crosshead speed= 1.0 mm/minz AA5to] =
HAe] apEo] dojd wj7kx] 7helix]E 2 otes FHELE
2 ZHslitt. st o] #53 #ulE 96l shs JAE A
Z= Alolof 0.5 mm] tin foil (Puratronic, Alfa Aesar Co., Tewks-
bury, MA, USA)E 7|5}t (Fig. 5).

EA 2= SPSS ver 12.0 (SPSS Inc., Chicago, IL, USA)
£ o] &3t} 7HE 5ol W EHEAS} BET = Bt
3 A% (normality test)} S-&4F A (homogeneity of variance
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test)& AWSIGOT, WA EEAAE 75D 24 2
o xtolg BB 98l 5% FASFNM B B 17

(independent sample t-test)S A]3Y5}TH
At

Table 2+= 7} 5o W2 X|hF YA E2HEA el 3
o FEEAL R FAG FUgE RoiET Bd A7 4
I FojgrE P> .05 (R o2 P = .064, AP &
OlgtE P = .136)2 /e THEoilon, &4t A At
&g P> .05 (P=.606)2 S| 7HdEo] 5 &2 t-
ARE Aot 7HEstR] &2 iR EHEA B2
27.84 + 1.07 Ncm, 713t Ao ELE T FHFL 26.55 +
1.56 Nemo|glon] §oJ8Hg P < .05 (P = 044)2 BARoZ
el xto)7} AUt (Fig. 6).
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Table 2. Descriptive statistics of removal torque value of abutment screw

Removal torque value (Ncm)

Group 95% Significance level
Mean SD Minimum Maximum
Low limit High limit
Non-heat 27.84 1.07 27.08 28.60 25.90 29.00
Heat 26.55 1.56 25.44 27.66 22.90 28.70
Table 3. Descriptive statistics of fracture strength of abutment screw
Fracture strength (N)
Group 95% Significance level
Mean SD Minimum Maximum
Low limit High limit
Non-heat 731.47 39.46 703.25 759.70 664.05 791.74
Heat 768.58 46.73 735.16 802.01 720.20 868.97
*
30 ¢ I 1
25 -

20 -

Removal Torque (Ncm)
o

Non-Heat Heat
Group

Fig. 6. Removal torque value of abutment screw. Histogram showing mean
removal torque value of abutment screws. The removal torque value was
significantly different between the two groups (P <.05).

N o AlY A3} BE AlEe] wPEe K LAl B 2
Q|(shank area of the screw)ol|lA] FE =D XHWF7F YFHoz2
2 710 PREQT (Fig. 7). Table 32 712 §2o] T2 xJcha
bkl He) ot o1 grol Bt BEEA 2L Hagat 2
@ nolET B4 24 23§88 P> 05 (AERY f
ofEE P .100, 420 §OISHE P- TR BTFAE WE
slglom, SR 7R 4t §0l8E P> .05 (P=.581)% S
sro] FAElol S BE AR S AWk HLsIR gL
0] 2ld) A 4 F oh5 o] Bt 731.47 £39.46 N, 7hEsH
Agzel Hh BF F o150 FEE 768.58 + 46.73 No|3]
o] {OFE P> 05 (P~ 071 FAROE §43 xfol7}
ATt (Fig. 8).

o

o
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Fig. 7. Fractured abutment screw at the shank area.
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Fig. 8. Fracture load of abutment screw. Histogram showing mean fracture
load of abutment screws. The fracture load was not significantly different
between the two groups (P > .05).
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