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ABSTRACT

Bilaterally rotated upper first molars (mesial in, distal out) were derotated in two different cases by using a custom-made 
transpalatal bar. The bars were reactivated, if necessary, at four-week controls. The derotations were fully corrected after 
about three months.
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Angle,1 who in 1899 referred to maxillary first permanent molars as the “key to occlusion,”  was the first to mention their importance 
within the dentition. After Angle, other authors have discussed the position of upper molars from different viewpoints, such as their relation 
or position in the maxilla, anteroposterior axial inclination, and rotation. In this article only rotations of molars will be addressed. Andrews2 
defined “no rotations of the teeth in the dentition”  as one of the six keys to normal occlusion. Ricketts3 maintained that in an ideal 
occlusion a line can be drawn between the mesiolingual and the distobuccal cusps of the upper first molars, transecting the distal third of 
the canine on the opposite side. The position of this line may indicate the need for molar rotation. In an ideal occlusion the buccal surfaces 
of the upper first molars are usually parallel to one another.4 As indicated by Lamons and Holmes,5 molar rotations commonly exist in 
Class II malocclusions. The molars are usually rotated around an axis lingual to their central fossae. Ten Hoeve6 discussed the degree of 
Class II malocclusion in relation to maxillary first-molar rotation, and the importance of examining the occlusion from the lingual aspect. 
According to Liu and Melsen,7 the buccal molar relationships are not consistent with their corresponding lingual relationship in 90% of the 
conventionally diagnosed Class II cases.

The space between the buccal and lingual cortical plates becomes narrow anterior to the first-molar roots. When the upper first molar 
drifts mesially, the large lingual root contacts the lingual plate and allows the two buccal roots to rotate mesiolingually. The occlusal 
surface of the first permanent molar is trapezoidal in shape, with the long diagonal from distolingual to mesiobuccal.8 Therefore, more 
mesiodistal space is used in the dental arch when this tooth rotates mesially with the lingual root as the axis.9 By correction of these 
rotations, one to two mm of arch length per side and partial Class II correction can be achieved. These corrections also are needed to 
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provide good intercuspation. After the introduction of the transpalatal bar by Goshgarian, soldered or removable transpalatal bars have 
become a routine part of orthodontic treatment in the derotation of molars, because it is generally difficult to correct their rotation with labial 
archwires. The transpalatal bar is useful when the need for derotation is the same on both sides of the dental arch. If there are symmetrical 
upper-molar rotations, equal and opposite moments of rotation can be used to derotate the molars without creating mesiodistal forces 
(Figure 1a,b ). If there are asymmetric molar rotations, the molar that is more mesiopalatally rotated will receive a larger derotation 
moment and will move mesially. The molar that is less rotated will have a smaller derotation moment and will move distally (Figure 1c ). 
This article describes the clinical effectiveness of a new design of the transpalatal bar (see Part I).
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The main differences between the design described by Zachrisson (Zachrisson-type transpalatal bar [ZTPB]) and the traditional 
Goshgarian-type transpalatal bar (GTPB) are in the amount and shape of the wire in the palatal loop. The ZTPB has three loops (Figures 1 
through 3 ). The middle loop is larger and longer than the single round loop of the GTPB. The additional smaller loops are symmetrically 
positioned on either side of the middle loop. The middle loop is directed mesially, and the additional loops are directed distally. The optimal 
length of the ZTPB is about 89 mm. Although adaptations are required for individual palatal vault designs, the size of the central loop is 
generally about 9 mm, and the distance from the two farthest points is approximately 12 mm (Figures 1 through 3 ). The ends of the 
ZTPB are longer than those of the standard GTPB, to secure improved engagement to the lingual sheaths and make safe ligations 
possible.

Our procedure to bend the ZTPB is as follows: 

● At the first appointment, separators for the upper molars are placed.

● At the second appointment (about one week later), molar bands are fitted, and alginate impression is taken with the bands in place. 

● The ZTPB is then made indirectly, using a 0.036-inch (0.9 mm) Blue Elgiloy wire (Rocky Mountain/Orthodontics, Denver, Colo). The 
excellent formability of the Blue Elgiloy wire facilitates the making of the bar.

● The bar is contoured in an optimal position, one to two mm above the palate, on the plaster model to avoid any soft-tissue 
impingement. The bar should be entirely passive in both the vertical and the horizontal planes. After bending, the bar should be 
stress relieved by heat treatment with a memory maker.

● At the third appointment, the bands are cemented to the upper molars, and the bar is placed in the lingual sheaths on the bands. 
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Bilaterally rotated upper molars (mesial in, distal out) were derotated using ZTPBs by one investigator. Photographs of the patients were 
taken at the beginning of the treatment and after satisfactory derotation (Figures 3a,b  and 4a,b ). Occlusograms of the upper dental 
arches were drawn at the initial phase of treatment and at the end of derotation (Figures 3c,d  and 4c,d ). Two measurements were 
made on each occlusogram to evaluate the degree of rotation (Figure 3c ): 

1. the angle between the line passing through the buccal surface of the molar and the midsagittal line marked on the median raphe; 

2. the angle between the line through the mesiobuccal and mesiopalatal cusps of the molar and the midsagittal line marked on the 
median raphe.
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Clinically satisfactory upper–first-molar rotations were obtained in both cases. Table 1  shows the comparison of pre- and 
posttreatment results.

No intrusion of the molars was detected clinically at the end of derotation. The measured overbite was the same before and after 
derotation. The transpalatal bar was reactivated at each four-week control. The angles drawn on the occlusograms show the initial (Figures 
3c  and 4c ) and final positions (Figures 3d  and 4d ) of the left and right molars.

DISCUSSION Return to TOC

By enlarging the midline omega loop and directing the loop mesially, the force of the tongue can produce intrusive forces on the teeth 



where the transpalatal bar is anchored.4,10–12 However, in the short time span (three months) in the present cases, no intrusion of upper 
molars was observed. The time needed for derotation with ZTPB was shorter than the time taken by traditional GTPB.13,14 The use of 
prefabricated transpalatal bars reduces the number of appointments. However, fabrication of the ZTPB is not very time-consuming. The 
Blue Elgiloy wire has excellent formability and can be easily bent to the proper shape. After bending and heat treatment (up to 480°C), the 
Elgiloy wire has a slightly higher stiffness than stainless steel has.15 

With the ZTPB a greater length of wire is used over the same distance than for the routine GTPB. This lowers the load deflection rate 
and allows greater flexibility to the bar, making the forces more constant and predictable. When the bar is fully engaged in the 
attachments, the middle bigger loop opens, and the additional loops on either side of this big loop close. The bar is active until the loops 
come to their original shape (Figures 2b  and 3a ). The clinical use of the ZTPB for different treatment purposes, such as upper molar 
derotation, expansion of the upper arch, maintaining arch widths, supporting anchorage, improving vertical control, is found to be 
satisfactory by the present investigators. A large number of patients who have received this custom-made palatal bar design have been 
treated by one of us during the last eight years.

A comparison of the ZTPB with the standard stainless steel GTPB was recently done at the University of Vienna by using a computer-
based, strain-gauge measuring system, which measures the horizontal forces, sagittal forces, and derotation moments at the left and right 
molars. The results of these investigations are reported in Part I.

Further clinical studies with larger samples of patients and including superimpositions of cephalometric films taken before and after 
molar derotation should be undertaken to better assess potential short- and long-term side effects (such as intrusion of molars) of the new 
bar design.
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TABLE 1. Comparison of Pre- and Posttreatment Angles After Molar Derotation With the Zachrisson-type transpalatal bara  
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Click on thumbnail for full-sized image. 

FIGURE 1. Model demonstration of potential tooth movements with the transpalatal bar. (a) A passive Zachrisson-type transpalatal bar 
is inserted into the attachments of the symmetrically rotated (mesial in, distal out) upper first molars. (b) Model showing equal, but 
opposite, moments produced during derotation of symmetrically rotated molars. No sagittal forces are produced. (c) Model showing equal, 
but opposite, sagittal forces produced during derotation of asymmetrically rotated molars or as a side effect of the asymmetrically bent 
transpalatal bar. The sagittal force will be mesial on the side where the moment of derotation is greater 

Click on thumbnail for full-sized image. 

FIGURE 2. Occlusal view of a Zachrisson-type transpalatal bar. The bar is hand made from a 0.036-inch (0.9 mm) Blue Elgiloy wire, has 
longer double wire ends to secure improved engagement to the lingual sheaths and has three loops: one, a mesially directed larger and 
longer central loop and two small, distally directed loops on either side of the central loop 

Click on thumbnail for full-sized image. 

FIGURE 3. (a) Case 1 at the start of treatment. Note the mesial rotation of both maxillary first molars. (b) Occlusal view of Case 1 after 
optimal derotation of both first molars. (c) Occlusogram at the beginning of derotation. (d) Occlusogram after molar derotation  
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FIGURE 4. (a) Case 2 at the start of treatment. (b) Occlusal view of Case 2 after optimal derotation of both first molars. (c) Occlusogram 
at the beginning of derotation. (d) Occlusogram after molar derotation. 
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