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Intuitive Facial Imaging Method for
Evaluation of Postoperative Swelling:
A Combination of 3-Dimensional
Computed Tomography and Laser
Surface Scanning in Orthognathic
Surgery

Satoshi Yamamoto, DDS, * Hitoshi Miyachi, DDS, PbD, | Hitoshi Fujii, DDS, |

Shigeki Ochiai, DDS, PhD,§ Satoshi Watanabe, DDS, PbD, ||
and Kazuo Shimozato, DDS, PhDY

Purpose: Postoperative facial swelling after orthognathic surgery may be prolonged and of concern in
some patients. In recent years, there have been several reports of analysis of postoperative facial swelling
by volume data; however, such evaluations cannot exclude the possibility of error in the measured point
because there are no clear anatomic landmarks on the cheek. Three-dimensional laser scanning is a nonin-
vasive tool that can be used to measure surface changes in soft tissue over time. The aim of this study was to
quantify postoperative swelling in orthognathic surgery by fusing surface scanned images with skin images
reconstructed from 3-dimensional computed tomography data and identifying a set of reference points on

the bone.

Materials and Methods: The study comprised 30 patients undergoing bilateral sagittal split osteotomy.
Facial scans were obtained with the Artec Eva Scan imaging system (Data Design, Japan) at 9 time points
from before surgery to 6 months postoperatively. Postoperative scan images were compared with the
baseline facial scan obtained 6 months postoperatively.

Results: On average, 66% of the initial postoperative edema subsided in 1 month. After 3 months, only
5% of the swelling remained. There were statistically significant correlations between subcutaneous tissue

thickness and swelling (P < .0001).

Conclusions: We were able to monitor facial swelling after orthognathic surgery with very high preci-
sion using the described method. Subcutaneous tissue thickness may be an important determinant of facial

swelling.

© 2016 Published by Elsevier Inc on bebalf of the American Association of Oral and Maxillofacial

Surgeons
J Oral Maxillofac Surg B:1.el-1.e10, 2016

Many postoperative sequelae such as pain, swelling,
and occasional trismus may occur in the very early
stages and can cause functional impairment after

orthognathic surgery. In particular, prolonged facial s
swelling may trouble the patient from a psychological
point of view.' Accurate quantification of the extent
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and duration of postoperative swelling may help the
orthognathic surgeon, who is aiming to support pa-
tients eager to reach the final esthetic result, by pre-
dicting the duration of swelling.

Several methods for the measurement of postoper-
ative facial swelling have been reported, but
most of these are mechanically invasive methods or
optical methods, with problems of low resolution
in 3-dimensional (3D) space.z’3 The use of the
thickness of soft tissue measured at the chin area
using a lateral cephalogram to evaluate swelling
has often been reported.4 More precise measure-
ment can be performed with computed tomography
(CT) at a higher cost and exposure to radiation,
which may not be appropriate for repeated evalua-
tion of swelling. However, recent advances in 3D im-
aging technology have provided the maxillofacial

EVALUATION OF POSTOPERATIVE SWELLING

surgeon with powerful tools for rapid, accurate,
and noninvasive capture of the surface structure
and texture of soft tissue. Because such scanning is
not invasive as long as the visible range of light
wavelength is used, we can obtain scan images as
frequently as needed, and this method is suitable
for continuous observation of soft tissue swelling.
In recent years, there have been several reports of
analysis of postoperative facial swelling by volume
data obtained from calculated deviation between
shells generated from selected corresponding sur-
face areas on superimposed irnages.s'8 However,
such evaluation of volume cannot exclude the
possibility of error in the measured point because
there are no clear anatomic landmarks on the
cheek, where most postoperative swelling occurs
after sagittal split ramus osteotomy.

FIGURE 1. Three-dimensional (3D) computed tomography (CT) image of translucent skin and bone. Because they are reconstructed from the

same CT scan, both bone and skin 3D CT images are produced in the same 3D space. Setting of 3D reference plane to merge surface scan. The @21
Y-Z plane passes through the nasion, sella, and basion. The X-Z plane crosses perpendicular to the Y-Z plane and passes through the nasion and @22

sella. The X-Y plane is perpendicular to both planes passing through the sella.
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