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Fig. 1. Metal framework simulating a prosthesis that directly connected to four inter-
nal-connection implants.
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Fig. 2. Master model with four internal-connection implant replicas made from a
pickup impression of the superstructure to establish a passive fit relationship.
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Fig. 3. Acrylic resin splints sectioned equidistantly between the impression cop-
ings. Fifteen minutes before the impression making, these were reconnected
with an incremental application technique to minimize the polymerization shrink-
age of the resin.
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Fig. 4. Measurement of detorque values: Screw driver was carefully oriented in the
long axis of the implant during screw tightening and loosening.
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Table 1-& YA F L g YA W (two-step method) ©. = 2
A= o] 2 rtzd oA (1-234,243-1, 18] 31.2-3-14)9), 2F
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Table 1. Means and SDs of detorque values (Ncm) for screw tightening sequence & method

N Screw 1 Screw 2 Screw 3 Screw 4 Total (N =48)
Mean SD Mean SD Mean SD Mean SD Mean SD
Sequence
1-2-34 12 12.6 1.73 13.7 2.08 129 2.20 12.6 1.86 13.0 1.96
2-4-3-1 12 12.9 1.74 124 2.03 12.8 1.79 132 1.72 12.8 1.79
2-3-14 12 133 220 13.7 1.62 12.8 2.06 12.8 1.67 13.1 1.88
Method
Two-step 12 133 2.20 137 1.62 12.8 2.06 12.8 1.67 13.1 1.88
One-step 12 129 1.52 11.0 1.87 10.7 0.95 125 1.39 11.8 1.70
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Table 2. Means and SDs of detorque values (Ncm) for screw tightening sequence as a function of screw order

Sequence N 1* Screw 2" Screw 3% Screw 4" Screw
Mean SD Mean SD Mean SD Mean SD
1-2-34 12 12.6 1.73 13.7 2.08 12.9 220 12.6 1.86
2-4-3-1 12 124 2.03 132 1.72 12.8 1.79 12.9 1.74
2-3-14 12 13.7 1.62 12.8 2.06 133 220 12.8 1.67
Total 36 12.9 1.84 132 1.94 13.0 2.02 12.8 1.71
Table 3. Multi-way analysis of variance for screw tightening sequence Table 6. Two-way analysis of variance for screw tightening sequence as a func-
Source  DF TypellISS  Mean Square ~ Fvalue  P-value* tion of minimum detorque value
Reading 1 6.76000000 6.76000000 1.89 1713 Source DF TypellISS  Mean Square  Fvalue  P-value*
Screw 3 7.67475000 2.55825000 0.72 5441 Reading 1 1.10250000 1.10250000 1.55 2217
Sequence 2 2.75375000 1.37687500 0.39 .6809 Sequence 2 0.09500000  0.04750000 0.07 9354
Order 3 7.12475000 2.37491667 0.66 5751 * A P-value < .05 level was considered significant.
* A P-value < .05 level was considered significant.
Table 4. Multi-way analysis of variance for screw tightening method Table 7. Two-way analysis of variance for screw tightening method as a function
Source DF Type IIL SS Mean Square ~ Fvalue  P-value* of minimum detorque value
Reading 1 1.65375000 1.65375000 0.53 4673 Source DF Type I SS Mean Square ~ Fvalue  P-value*
Screw 3 22.02750000 7.34250000 237 0762 Reading 1 0.18375000 0.18375000 0.18 6797
Method 1 4455375000  44.55375000  14.36 .0003 Method 1 11.34375000  11.34375000 10.82 .0035

* A P-value < .05 level was considered significant.

Table 5. Means and SDs of minimum detorque values (Ncm) for screw tightening
sequence & method

Minimum detorque value

N Mean SD

Sequence
1-2-3-4 12 11.1 0.84
2-4-3-1 12 11.2 0.93
2-3-14 12 11.2 0.77

Method
Two-step 12 112 0.77
One-step 12 9.9 1.19
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7 A 1 S (Table 2), multi-way analysis of variance= 720 21 <=
A yate] 2 e 7t BA18A 0 7 o) gk vl Ajo]
7F5S B FA T (P=.5751) (Table 3).
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* A P-value < .05 level was considered significant.
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The effect of screw tightening techniques on the detorque value

in internal connection implant superstructure

Jung-Han Choi*, DDS, MSD, PhD
Department of Prosthodontics, The Institute of Oral Health Science, Samsung Medical Center, Sungkyunkwan University School of Medicine, Seoul, Korea

Purpose: This study evaluated the effect of different screw tightening sequences and methods on detorque values in a well-fitting implant superstructure. Materials and
methods: A fully edentulous mandibular master model and a metal framework directly connected to four parallel implants (Astra Tech) with a passive fit to each other were
fabricated. Six stone casts were made with a splinted impression technique to represent a ‘well-fitting situation with the metal framework. Detorque values were measured
twice after screw tightening using 20 Ncm. Detorque values and minimum detorque values for three screw tightening sequences (1-2-3-4, 2-4-3-1, and 2-3-1-4) and for two
tightening methods (two-step and one-step) were analyzed using multi-way analysis of variance and two-way analysis of variance, respectively, at a .05 level of significance.
Results: The mean detorque values for screw tightening sequences ranged from 12.8 Nem (2-4-3-1) to 13.1 Nem (2-3-1-4), and for screw tightening methods were 13.1 Nem
(two-step) and 11.8 Nem (one-step). The mean of mimimum detorque values for screw tightening sequences were 11.1 Nem (1-2-3-4) and 11.2 Nem (2-4-3-1 and 2-3-1-4),
and for screw tightening methods were 11.2 Nem (two-step) and 9.9 Nem (one-step). No statistically significant differences among three screw tightening sequences were found
for detorque values and for mimimum detorque values. But, statistically significant differences between two screw tightening methods were found for two values. Two-step
screw tightening method showed higher detorque value (P = .0003) and higher minimum detorque value (P = .0035) than one-step method. Conclusion: Within the limitations
of this study, the screw tightening sequence was not a critical factor for the detorque values in a well-fitting implant superstructure by the splinted impression technique. But,
two-step screw tightening method showed greater detorque values than one-step method. (J Korean Acad Prosthodont 2010;48:243-50)

Key words: Screw tightening sequence, Screw tightening method, Detorque value, Splinted impression technique, Internal-connection dental implant
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