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INTRODUCTION

Intraoral periapical radiography (PA) is the primary diagnostic and most commonly used method for measuring the remaining crestal bone height when implant treatment is planned in the
posterior maxillary area (1). A major drawback of conventional periapical radiographs is that 3-dimensional (3D) objects (tooth or ridge) are compressed and superimposed into 2-dimensional (2D)
images that are often distorted. The use of cone beam computed tomography (CBCT) avoids this problem. However, not every patient in need of dental implants requires CBCT scan imaging.
The purpose of this retrospective study was to compare periapical radiography to CBCT scans for the measurement of alveolar ridge height in edentulous posterior maxillary areas.

MATERIALS AND METHODS

Twenty patients with 35 sites in total from the NYU de-identified implant database that had combined periapical and CBCT
images of the posterior maxilla were selected for analysis of the distance of the alveolar crest to the sinus floor. The cross-
sectional images were independently evaluated by two examiners. The distance from the crest of the ridge to the floor of the
maxillary sinus was measured at the same distance from the mesial or distal of the natural tooth or implant adjacent to the
selected edentulous ridge. Using the same distance from an adjacent tooth or implant allowed precise site orientation with

Fig 1A. Measurement on CBCT: Blue line represents the area measured

both imaging systems. being parallel to the long axis of the adjacent tooth.

Fig 1B. Measurement in cross-sectional plane.

A straight line perpendicular to a tangent at the crest of the ridge was extended to the floor of the maxillary sinus. The length
of the line was measured and used as the CBCT ridge height. (Fig.1a-b) Periapical measurements of the same area were
recorded by extending a straight line parallel to the long axis of the adjacent natural tooth or implant from the alveolar crest
to the floor of the maxillary sinus. The length of the line was measured and recorded as the PA ridge height. (Fig.2)

Fig 2. Measurement on PA: Area of interest is

parallel to the long axis of the adjacent natural
tooth, extending from the crest of the ridge to
the floor of the maxillary sinus.
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RESULTS

Difference in measurements were consistently seen when the remaining crestal height was
measured on periapical radiographs and CBCT images. Results from the sites are listed in Table
1. When the threshold was set to Imm, the discrepancy observed was 34% in 12 sites. Periapical
radiographs overestimated the measurements 66% of the time in 23 sites. The average
discrepancy was 0.75mm and ranged from -1.69 to +2.1mm when PA minus CBCT distance
measurements were calculated.

PA vs CBCT Discrepancy
> 0.5mm: 21/35 (60%)

> 1.0mm: 12/35 (34%)
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DISCUSSION

INACCURACY OF PA

In tooth measurements the incisal edge and root apex allow for
repeatability and act as landmarks for measurement.
Additionally often times the tooth and ridge have dissimilar long
axis and as the tooth is extracted it is difficult to use the
paralleling cone technique correctly.

ANATOMY OF POSTERIOR MAXILLA

If the sinus extends in between the
roots in a triangular shape it is often

insufficient radiolucency to be

detected on the periapical, similar to

incipient decay on buccal/lingual
surfaces and therefore causes an
overestimation.

The shape of the alveolar ridge
height as seen in these cross-
sectional images may appear
longer on a periapical
radiograph than in cross-
sectional image, as
superimposition will show the
height to be as high as the
highest point of the ridge #1,
but in reality the area of
interest for implant placement

#4 has inadequate ridge height.

ACCURACY OF CBCT

Voxel size of the CBCT should
be considered to optimize the
accuracy of the linear
measurements. Even though
CBCT scans employing a larger
voxel size offer lower
radiation exposure, they are
associated with decreased
spatial resolution compared
to scans with a smaller voxel
size. This factor makes
repeatability and
reproducibility of measuring
points more challenging.
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CONCLUSION

CBCT IMAGING IS A VALUABLE ADJUNCT IN RADIO-ANATOMICAL AND

RADIO-DIAGNOSTIC OBSERVATIONS IN THE POSTERIOR MAXILLA REGION.
FURTHERMORE, CBCT MEASUREMENTS WERE SHOWN IN THE CURRENT
STUDY TO BE MORE ACCURATE IN ASSESSING THE REMAINING CRESTAL
RIDGE HEIGHT APICAL TO THE SINUS MEMBRANE WHEN COMPARED TO
PA RADIOGRAPHS. MORE RESEARCH IS NECESSARY TO VERIFY THE
FINDINGS IN THE CURRENT STUDY.



