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Fig. 2. A dental stone working cast made from a
pickup impression of the superstructure.

Fig. 1. An implant superstructure that connected
directly to four implants (Astra Tech) of a fully eden-

tulous mandibular acrylic resin model by guide
pins before pickup impression.

Fig. 8. Electric torque motor (ElcoMed SA-200C:
W&H Dentalwerk, Buermoos, Austria).

° 2 glo]elm WAHAbutment Screw 22568 Astra
Tech AB)E =9 &, ZF YAle] EREAGS 53

4

gt olw) A AR AHE WA
3 BE HPRFL And AXo) nPHR e,

KeN
71 A% 2oAE UALE 1W UALR sta 7HE
LEZY] YAE 49 AR rsiolTt.

AA, prtzderle] dEE dotrrl A 1-2-
34, 2-4-3-1, 23 2-3-1-4°] €A & 10 Nem®
oz zolu, B 2L MR AT ZYEAY
1 20 Nem7H#] 291 & (2-step ) 2 WhAtel £

Fig. 4. Measurement of detorque vajues: Working
casts were placed in the rigid holding device and the
screw driver was carefully oriented in the long
axis of the implant during screw tightening and
detorque.
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& 050014 HlwA stk Eg T 7R YARY
o) w2 VAE EAFE multi-way analysis
of variance® ©]&-3to] F+F 05014 ¥l mEH
Tt 2l ARFRENA o= 3 WiEgs
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Table I & WYAE YL WAL W (2-step) &

2 23& 9 4 yrzder(1-2-34, 2-4-3-1,

ag: 2-3-1-4) ¢ 28 YAIRYEA (2-3-1-4) =
S Wl zH ALz W (2step 7 1-step)oll
cdl E YAk EREsghe] BT REUAE
Bzt alm Al A YAkRGEAl dEl ]
UAle] oA exd ZPEAZY Bdd 2FH
2H= Table 1T 4 20}, Al 7HA] YAz A o g
ZP A HdL 77 12.3 Nem, 12.6 Nem,
213 12.0 Nem@ 2™, multi-way analysis of
variance™ WAHEY A ol BASH 0= fofdd
uhgk zpo] A o] 18-S BAFUHp=0.2667)(Table
D). 283 YAzl e Fa3eb 2070 €A
Wy Uate EdEAge Hid AL 243
VYARRE 124 Nem, 12.3 Nem, 12.7 Nem, 28132
11.8 Nem® 713 v atel] 2047 Wale] ZHER
kol 71 B e (Table 1), multi-way analysis
of variance® 27l &A1 WAt EZREAG: ¢
o BAEA R Rold T xjo]7} glES HoF
ATHp=0.1331)(Table 1II).

T 7R WY did SHEARS] B
Ztzt 12.0 Nem®t 12.2 NemZ, multi-way
analysis of variance’® WAFZREH 7t = SA 5t
Moz o uhg JolHo] gles HolFUT
(p=0.6302)(Table IV).

Table V & 7} YAtz dwA o 2h UAbz
Aol v A WA EHEAG F Hage] BT
EZAAE BHAFET. A 7 YARRYG A ohE
HAxrZPEAZ] F74e 47 10.6 Nem, 11.1
Nem, 28132 10.5 Nem% 2™, two-way analysis
of variance® UALEZUEA 2t BASH 2 o
g mhgl zoldo] gles RAFUHp=0.3277)
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Table I. Detorgue values (Ncm) for screw tightening sequence & method

Screw 1 Screw 2 Screw 3 Screw 4 SN =48
Mean SD Mean SD  Mean SD  Mean SD  Mean  SD
Sequence
1-2-3-4 12 12.9 215 126 2.56 124 1.46 114 1.24 12.3 1.95
2-4-3-1 12 11.9 1.32 12.6 1.64 13.0 2.08 12.8 1.65 12.6 1.69
2-3-1-4 12 12.6 2.05 11.8 1.54 11.5 1.18 12.0 2.07 12.0 1.74
Method
2-step 12 12.6 2.05 11.8 1.54 115 1.18 12.0 2.07 12.0 1.74
l-step 12 13.1 2.42 10.8 2.47 12.5 2.12 124 2.13 12.2 2.37
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Table II. Detorque values (Nem) for screw tightening sequence as a function of screw order

Saitonice N 1% Screw 2" Screw 3 Serew 4* Screw
L Mean SD Mean SD Mean SD Mean SD
1-2-3-4 12 12.9 2.15 12.6 2.56 124 1.46 114 1.24
2-4-3-1 12 12.6 1.64 12.8 1.65 13.0 2.08 11.9 1.32
2-3-1-4 12 11.8 1.54 11.5 1.18 12.6 2.05 12.0 2.07
Total 36 124 1.80 12.3 1.92 12.7 1.85 11.8 1.57

Table III. Multi-way analysis of variance for screw tightening seguence

Bource DF Type HI SS Mean Square F Value p-value®
Reading 1 6.50 6.50 2.04 0.1553
Screw 3 5.34 1.78 0.56 0.6430
Sequence 2 8.50 4.25 1.33 0.2667
Order 3 18.12 6.04 1.90 0.1331

* A p-value € .05 level was considered significant.

Table IV. Multi-way analysis of variance for screw tightening method

Source DF Type 111 SS Mean Square F Value p-value®
Reading 1 7.94 794 1.93 0.1683
Screw 3 28.03 9.34 2.27 ©0.0857
Method 1 0.96 0.96 0.23 0.6302

* A pvalue ¢ .05 level was considered significant.

Table V. Minimum detorque values (Ncm) for screw tightening sequence & method
Minimum detorque value

N Mean 3D
Sequence
1-2-3-4 12 10.6 1.11
2-4-3-1 12 11.1 1.26
2-3-1-4 12 10.5 0.77
Method
2-step 12 10.5 0.77
1-step 12 9.8 1.40
(Table VD). 18] 3 % 7HA YAZ o wHE BodF9rHp=0.1643)(Table VII).
AZYEAYS FE 27 10.5 Nemst 9.8 Nem Uate] zdEagtd gk 271 EREAFRS ¥
# two-way analysis of variance= WAIZEY W E 2} ArEdeA o AR g e wet 60-
e EASA 07 Folg 9igl AolHo| ¢S 63% 7tA el & HGH(Table ).
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Table VI. Two-way analysis of variance for screw tightening sequence as a function of minimum detorque

value
Source DF Type I 88 Mean Square F Value  pvale®
Reading 1 <0.01 (0.01 (0.01 0.9634
Sequence 2 2.71 1.35 1.16 0.3277

* A pvalue ¢ .05 level was considered significant.

Table VII. Two-way analysis of variance for screw tightening method as a function of minimum detorque

value
Source DF Type 1SS Mean Square F Value ~ p-value®
Reading 1 0.30 0.30 0.23 0.6360
Method 1 2.73 2.73 2.08 0.1643

* A pvalue € .05 level was considered significant.
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ABSTRACT

THE EFFECT OF SCREW TIGHTENING SEQUENCE AND
TIGHTENING METHOD ON THE DETORQUE VALUE IN
IMPLANT-SUPPORTED SUPERSTRUCTURE

Jung-Han Choi, D.D.S., M.S.D.", Chang-Whe Kim, D.D.S., M.S.D., Ph.D 3,
Young-Jun Lim, D.D.S., M.S.D., Ph.D.?2, Myung-Joo Kim, B.S., D.D.S., M.S,, Ph.D.‘,
Seok-Hyung Lee, D.D.S.,D.M.D?

1234Department of Prosthodontics, College of Dentistry, Seou! National University
'Department of Prosthodontics, The Institute of Oral Health Science, Samsung Medical Center
SDepartment of Prosthodontics, Samsung Medical Center, Sungkyunkwan University School of Medicine

Statement of problem: The screw detorque value is a measure of the preload
remaining in the screw just before detorquing.

Purpose: This study evaluated the effect of different screw tightening sequences and tight-
ening methods on detorque values for a well-fitting implant superstructure.

Material and method: An implant superstructure that connected directly to four implants
(Astra Tech) was fabricated on a fully edentulous mandibular acrylic resin model. Six well-
fitting dental stone casts were made with a pickup impression of the superstructure from
the acrylic resin model. To evaluate the effect of three screw tightening sequences (1-2-3-
4, 2-4-3-1, and 2-3-1-4) and two tightening methods (2-step and 1-step) on the stability
of screw joint, the detorque values for a well-fitting implant superstructure were measured
twice after screw tightening using 20 Nem. Detorque values were analyzed using multi-way
analysis of variance and two-way analysis of variance at a .05 level of significance.

Results:

1. The mean detorque values for three screw tightening sequences were 12.3 Ncm, 12.6

Nem, and 12.0 Nem, respectively.
2. The mean detorque values for two screw tightening methods were 12.0 Ncm, and 12.2
Nem, respectively.

3. The mean of mimimum detorque values for three screw tightening sequences and for two

tightening methods were 10.6 Nem, 11.1 Nem, 10.5 Nem, and 9.8 Nem, respectively.

4. No statistically significant differences among the variables of screw tightening

sequence and tightening method were found (p»>.05) for detorque values and for
mimimum detorque values.

Conclusion: Within the limitations of this study, the screw tightening sequence and tight-
ening method did not have a significant effect on the detorque values for a well-fitting implant
superstructure.

Key words : Screw tightening sequence, Screw tightening method, Detorque value, Pickup impression,
Internal connection implant
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