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Introduction

Many clinician use fingers or a tool such as crown gripper to place impression coping (IC) on fixture. IC is
placed on the fixture with clockwise(CW) state or counter clockwise(CCW) state unconsciously then screw is
tightened. All of these situation cause the difference of rotational error.

Purpose

The purpose of this study was to measure the rotational error from fixture to analog among four different
method and find out the method how the rotational error could be minimized.

Materials & Methods

Four tightening methods were used to obtain rotational error using one type of eight internal tissue level
implants(SSlll, Diameter : 4.0mm, Length : 10mm Osstem, Busan), IC and analogs. IC was placed on fixture with
pre-CW or CCW state, tightened 10Ncm using torque controller.

Transpositional zig was used to transfer precise rotational position of IC from baseplate 1 to 2. Analog was
connected and fastened 10Ncm with different methods. Holding analog by crown gripper(G) or holding tray and
analog by hand(H). Analog was set on base plate2. Group 1 was CWG, Group 2 was CWH, group3 was CCWG
and group 4 was CCWH. Five repeated measurement were performed.

All transfered analog were taken image by optical device, compared to original model and measured the difference
of internal hex position using image program.
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Fig. 1. illustration of procedure

1: Placing IC on fixture and tightened, 2: Set transpositional zig on baseplate and coping was connected by pattermn resin to
transpositional zig, 3: Separate transpositional zig from base plate and connect analog to IC, 4: Set transpositional zig to
another baseplate, 5: analog was fixed to baseplate by pattern resin, 6: Measuring rotational error between fixture and analog

A: Implant B: Anaiog

Fig. 2. Measuring method of rotational error
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Fig. 3. A) Embedded fixture by resin, B) Set transpositional zig to base plate 1, C) Tightening IC and connecting IC to transpositional zig, D) Seperating transpositional zig from
base plate 1, connecting analog to IC and set to base plate 2, E) Image of analog, F) Measuring rotational error.

Results

CWG exhibits 0.01 +0.24 degree of rotational error, CWH was -1.83+0.25, CCWG was 2.36+0.26 and
CCWH shows -0.27 +0.23. Plus degree means that analog was rotated CCW compared to fixture, minus
means CW. Analogs were held by crown gripper in CWG and CCWG which is known as right method to
decrease deformation of impression body. However, rotational error was high in CCWG.

Conclusions

Analog should be tightened by using crown gripper in order to prevent deformation of impression body which
could be occurred by using just hand holding. It reveals that when using crown gripper to fasten analog to IC,
analog turns CCW direction. Thus, to offset rotational error between fixture and analog, IC should be placed
CW state on fixture before screw tightening, and analog should be tightened with crown gripper
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