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The relationships between panoramic indices and dental implant failure
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ABSTRACT

Purpose : Several panoramic indices have been suggested to assess bone quality from the morphology and width of
mandibular cortex on panoramic radiography. The purpose of this study was to compare dental implant failure
group with control group in panoramic mandibular index (PMI), mandibular cortical index (MCI), and gonion index
(GI) and to determine the effect of these panoramic indices on dental implant failure.

Materials and Methods : A case-control study was designed. Test group (n=42) consisted of the patients who had
their implants extracted because of peri-implantitis. Control group (n = 139) consisted of the patients who retained
their implants over one year without any pathologic changes and had been followed up periodically. They had
dental implants installed in their mandibles without bone augmentation surgery from 1991 to 2001. The following
measures were collected for each patients: 1) PMI, MCI, and GI were measured twice at one-week interval on pre-
operative panoramic views; and 2) age, sex, implant length, implant type, installed location, occluding dentition
state, and complication were investigated from the chart record.

Results : The PMI showed moderate level of repeatability. The intra-observer agreement of MCI and GI were good.
There was statistically significant difference in PMI between two groups. There were significant different patterns
of distribution of MCI and GI between two groups. Among the panoramic indices, PMI and MCI showed
significant correlation with dental implant failure.

Conclusion : Panoramic indices can be used as reference data in estimating bone quality of edentulous patients who
are to have implants installed in their mandibles. (Korean J Oral Maxillofac Radiol 2004; 34 : 25-30)
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Fig. 1. Panoramic mandibular index (PMI). Diagram shows the
derivation of the measurements in calculation of the PMI. A line
(b) drawn perpendicular to the tangent (a) to the lower border of
mandible and through the center of the mental foramen.
Measurements were made along this line of cortical width (C), the
distances between the lower border of the mandible and inferior (I)
and superior (S) margins of the mental foramen.
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C1 Fig. 2. Mandibular Cortical Index (MCI). This

represents a method of classifying the appearan-
ce of the lower cortical border of the mandible
on panoramic radiographs. Cl: the endosteal
margin of the cortex is even and sharp on both
sides; C2: the endosteal margin shows semilunar

defects (lacunar resorption) or seems to form
endosteal residues (one to three layers) on one or
both sides; C3: the cortical layer forms heavy
endosteal residues and is clearly porous.
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Table 1. Dummy variables for logistic regression analysis

Category Dummy variable

Dependant variable Survival 1
Failure 0

MCI Cl 2
C2 1

Cc3 0

GI GO 0
Gl 1

Sex Male 1
Female 0

‘Implant type Threaded 1
Cylinder 0

Location Anterior 1
Posterior 0

Dummy variable

Category N e

Natural teeth 0
Implant 1
Removable prosthesis 0

Occluding dentition
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Fig. 3. The distribution of the sample (n = 181) across the age
groups.
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Table 2. Intra-observer agreement of PMIa

Pearson
First reading  Second reading  correlation
coefficient
sPMI 0.650
(Mean+S.D) 0.24+0.04 0.24+0.05 (p<0.05)
iPMI 0.503
(Mean=S.D) 030£0.06  0.30%0.07 (p<0.05)
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Table 3. Comparison of PMI between test group and control
group

Number  Mean S.D.

PMI Control group 139 0.24 0.04
Test group 42 0.22* 0.04

PMI Control group 139 0.30 0.05
! Test group 42 0.28% 0.6

*The mean difference was significant at the 0.05 level (p <0.05).
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Fig. 4. The frequency of the MCI categories (C1, 2 and 3).
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Fig. 5. The relative frequency of the MCI categories (C1, 2 and 3)
related to comparison of MCI distribution between test group and
control group.

90 84.5
80
70 -
60

50
40 -
30F
20 - 15.5

Frequency (%)

GO Gl
GI

Fig. 6. The frequency of the GI categories (GO and 1).

—928



100 ¢ J Test group

90 |- 3 Control group

80 +
71.4

70 -
60 -
50
40+

Frequency (%)

6
0k 28

20 -
11.5

10+ r—
0 — J
GO Gl

Gl
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Table 4. Estimates of logistic regression coefficients (§) and p
values from stepwise logistic regression analyses

B p
sPMI 11.960 <0.05
MCI 0.767 <0.05
Implant types 1.267 <0.05
Intercept —3.991 <0.05

The estimated criterion value of the dental implant survival (y) can be
expressed by means of the following formula: y = 11.96 (sPMI) +0.767
(MCI)+1.267 (implant type)—3.991, where the dummy variables is listed
in Table 1.
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