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Inclinometer: A new device for measuring intermolar torque and angle

Abstract

The torque of posterior teeth is of great importance in esthetics and occlusion. In the present article, 
we introduce a simple but useful device to measure intermolar torque. The device consists of two 
movable and adjustable arms that lie on the selected molar teeth bilaterally; the graduated plane at the 
body of the appliance then shows the intermolar torque. This device can measure intermolar torque 
easily and rapidly, with high validity and at a low cost.
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ARTICLE INFO

Introduction
The establishment of a proper torque is crucial in 
esthetics,1 periodontal health, and occlusion.2 It has 
been demonstrated that establishing an appropriate 
tooth position and its relationship with other teeth 
and surrounding structures is important to main-
tain a healthy periodontium.3 This is especially true 
in orthodontic tooth movement. During the expan-
sion of the maxillary dental arch, the crown and 
root of the teeth can be moved buccally in different 
ratios and amounts. Expansion without attention to 
the inclination and torque of the teeth can result in 
periodontal breakdown.

Furthermore, improper torque of the posterior 
teeth increases the risk of traumatic occlusion for 
these teeth or even for the whole dentition. This, in 
turn, might jeopardize the periodontal health of the 
teeth and the integrity of the masticatory system. 
Some techniques are alleged to control the torque 
of posterior teeth, such as rectangular archwires.4 
Some techniques have been introduced to measure 
intermolar torque during orthodontic treatment or 
in anthropometric studies. Linear gauge,5 CBCT 
images,6 protractors,7 and softwares8 have been pro-
posed for intermolar torque measurement, but they 
have some disadvantages. The linear gauge  cannot 

be used intraorally, and an additional calculation 
is needed. CBCT not only has a radiographic x-ray 
burden, but the accuracy of its measurement is un-
der question. Therefore, we tried to introduce a sim-
ple and valid appliance to measure the torque of the 
molars relative to each other.

Methods
The appliance consists of a body (a) and two mov-
able arms (b) (Figure 1).

Arms 
An L-shaped plate (c) has been attached to the distal 
part of the arms, lying on the selected molar. The 
prepared hollow rail (d) ensures the possibility of 
mesiodistal movement of the L-shaped plate to ad-
just the location of the molars in large or small jaws 
and prepare the possibility of measuring the torque 
of first or second molars separately. This L-shaped 
plate has a positioning screw. One can move the 
L-shaped plate in the rail by loosening the screw and 
fix the plate by tightening it. The arms join the body 
with a vertical axis (e). This axis provides the possi-
bility of accommodating the appliance with tapered, 
oval, or square arch forms. The horizontal graduated 
plane (f) shows an intermolar angle by rotating the 
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arms around this vertical axis. The intermolar angle 
can be calculated by adding the left and right num-
bers of horizontal graduated planes.

Body
The body consists of a central graduated plate (g) 
and two bars (h) which join the central plane via a 
central axis (i). By placing the L-shaped plates on 
the molars, the bars rotate around the central axis, 
and intermolar torque can be calculated by adding 
the left and right numbers. The hollow rail (j) with-
in the bars ensures the possibility of mediolateral 
movement to accommodate wide or narrow dental 
arches. These rails (d, j) and axes (e, i) make the ap-
pliance adjustable, and it can be used in a wide range 
of arch shapes and sizes. The appliance can measure 
intermolar torque both in the mouth and on the 
dental casts (Figure 2).

Discussion
Some techniques have been introduced to measure 
the intermolar torque, but they have some disadvan-
tages.

Computed tomographic images (CT)
The CT technique for measuring intermolar torque 
has many disadvantages, including high cost, expo-
sure to x-ray, and low validity.9 Coronal slices that 
can be used to measure intermolar angle are in a 

single plane, but sometimes the highest cusps of the 
target teeth on the left and right sides are not in the 
same plane. Therefore, the torque might be overes-
timated or underestimated. In addition, the coronal 
slice cannot be drawn parallel to the buccolingual 
plane of both the left and right molars because these 
molars have an offset degree to each other; there-
fore, it cannot reflect the torque correctly.10

Linear gauge
This technique was introduced by Marshall et al,5 
and it cannot be used intraorally, and dental stone 
models must be made. Intermolar torque is not 
measured directly, and a calculation is needed to 
determine it. Double measurements must be made, 
once for the left and once for the right side. The pre-
cision and reproducibility of the gauge are under 
question because the gauge must be in contact with 
three points, and any change in one of these single 
points can change the final score.

Protractor 
With the technique described by Jain et al, the ad-
justment read-out arm of the protractor lies on the 
buccal surfaces of the molars, and the scale of the 
protractor shows the molar torque.7 The major dis-
advantage of this technique is the false assumption 
of the buccal surface of the molar, which is not a flat 
surface; instead, it is convex. Therefore, the ruler 
cannot be properly adjusted on the buccal surface, 
and every examiner might place it differently. Also, 
the direction of the placement of the protractor and 
trimming of the cast base can influence the results.
Using digitalization with the help of software pro-
grams is not convenient. They are time-consuming 
and need specific landmarks.8 CBCT entails x-ray 
exposure and high costs to the patient.6 With these 
problems, it seems that they cannot be used for 
routine practice, and there is some skepticism over 
their validity.

Limitations and suggestions 
Inter- and intra-examiner repeatability of the ap-
pliance must be calculated both on the cast and in 
theoral cavity.

Conclusions
The inclinometer provides an easy, fast, and 
valid measurement of intermolar torque. It can 
be used intraorally or on the casts. In addition, 
it can be used to assess treatment progress and 
compare the effectiveness of different applianc-
es in the application and control of root torques.
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