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Abstract

For the secure sagittal split ramus osteotomy, the relationship between the
outer and inner contours of the cortex at the inferior border of the mandible
was evaluated. The lowest point of the outer contour is not always
immediately below that of the inner contour, and the former is placed more
lingually with respect to the latter in about 30% of all cases. This tendency is
much more noticeable in the case of skeletal class I and II compared to class
III. Therefore, it is important to examine the lowest point of the inferior
border in every case and to carry the inferior part of the buccal cut onto the

lingual side based on the morphology.
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Introduction

To avoid an unfavourable sagittal split of the ramus and ensure
post-operative stability, a short lingual osteotomy is one of the possible
options!. To achieve a successful split, the vertical osteotomy should be
performed on the buccal cortex and extended through the inferior border,
including a few mm of the lingual cortex. However, the contour of the inner
cortex does not always correspond to that of the outer cortex at the inferior
border, and the lingual aspect would not be directly visible because of the
inferior border. Therefore, the appropriate degree of lingual extension should
be carefully estimated by observing the contour of the inner aspect of the
cortex, and by paying attention to the subtle change in the cutting sensation.
Once misjudgements regarding the appropriate degree of lingual extension
occur, a split is performed sequentially on the buccal side of the inferior
border and an unfavourable fracture may occur. In this study, the
morphology of the inferior border of the mandible and the association with

different skeletal classes were evaluated.

Methods

The study involved 100 consecutive patients with jaw deformities who were
treated at the Hokkaido university hospital from 1 January 2014 to 24
March 2015. We included data for both sides of the mandible of each patient,
which involved analyses of 200 buccolingual relationships. The ages of the

patients ranged from 16 to 59 years (mean: 27.4 years).

The buccolingual relationships were evaluated based on each patient’s
pre-operative coronal computed tomography (CT) scan. These scans were
each reconstructed perpendicular to the Frankfurt plane through the contact
points between the first and second molars. The buccolingual relationships
were categorised into three groups according to the position of the lowest
point of the outer contour with respect to that of the inner contour: lingual

(Fig. 1), immediately-below (Fig. 2), and lateral groups .



Skeletal class of their original malocclusion was also evaluated. Skeletal
class I, II, and III were defined as malocclusions involving ANB angle of
between -1.0 SD and +1.0 SD, over +1.0 SD, and under -1.0 SD, respectively.
The numbers of patients were 4, 8, and 88 in this order. The association

between buccolingual relationships was examined by Fisher’s exact test.

Results

Of the 200 buccolingual relationships evaluated, 68% were classified as
immediately-below and 32% were classified as lingual (Table 1). None of the
buccolingual relationships was classified as lateral. The type of buccolingual
relationship was associated with the skeletal class of the original
malocclusion although the number of skeletal class I and II were small. The
lingual relationship was seen more than immediately-below relationship in
skeletal class I and II, and the opposite tendency was seen in the skeletal
class III (p<0.05).

Discussion

In the case with immediately-below relationship, lingual extension is not so
difficult and even achieved without special intention. In the case with
lingual relationship, however, sufficient lingual extension should be carried
out with much considerable intention. To secure a desirable split,
preoperative evaluation and intentional lingual extension, if required, are
indispensable. In this study, the number of skeletal class III is much higher
than other two classes, because Japanese patients with protognathia want
treatment more frequently than those with retrognathia. Therefore, the
number of skeletal class III exerts substantial impact on the percentage of
overall frequency, and eventually 32% of all patients are lingual relationship,
although this relationship is much higher in both skeletal class I and II. The
frequency may differ among ethnic groups and further study is necessary in
other ethnics, but this notion will be a reference for a successful sagittal

split.
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Legends

Fig. 1.

Representative cases with lingual buccolingual relationships between the
lowest position of the outer contour (arrow) and inner contour (arrow head)
of the cortex. The relationship is defined as the position of the lowest point of

the outer contour with respect to that of the inner contour.

Fig. 2
Representative cases with immediately-below buccolingual relationships
between the lowest position of the outer contour (arrow) and inner contour

(arrow head) of the cortex.

Table 1.
Overall frequencies of the three buccolingual relationships and differences

according to the three skeletal classes of original malocclusion.
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Relation
Skeletal class Immediately-below (n=136) Lingual (n=64)
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