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Statement of problem: Digital measurement of RVG may improve diagnostic
interpretation of radiographs in terms of accuracy, although it has been shown that
validity of linear measurements of interproximal bone loss could not be improved by
basic digital manipulations.
Purpose: The aim of this study was to evaluate the accuracy of RadioVisioGraphy
(RVG) in the linear measurement of interproximal bone loss in intrabony defects.
Materials and Methods: Thirty two radiographs of 56 periodontally diseased teeth
exhibiting interproximal intrabony defects were obtained by a standardized RVG
technique and Intrabony defect depths were determined by linear measurement analysis
of RVG. The following four distances were assessed intrasurgically: the cemento
enamel junction (CEJ) to the alveolar crest, the CEJ to the deepest extention of the bony
defect (BD), the occlusal plane to the BD and the OP to the AC. Comparison between
RVG measures and intrasurgical estimates were performed using paired t-test.
Results: The radiographic measurements overestimated interproximal bone loss as
compared to the intrasurgical measurements: CEJ-BD measurement by RVG was
6.803±3.589 mm and intra-surgically was 6.492±3.492 (P<0.000). No statistically
significant difference was seen between CEJ and occlusal references in RVG
measurements (P<0.729).
Conclusion: Radiographic assessment by either the CEJ or occlusal references
overestimated bone loss as compared to the intrasurgical gold standard.
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INTRODUCTION
Alveolar bone loss is the main feature of
destructive inflammatory periodontal disease.
The height of the alveolar bone may be
evaluated by radiographic examination.
However, conventional radiographic assess-
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ment tends to underestimate the amount of
bone loss. On the other hand in 2001 Wolf et
al stated that the average of digital radiographic measurements tended to overestimate
the amount of bone loss compare to
intrasurgical measurements. Digital measure-

29

Journal of Dentistry, Tehran University of Medical Sciences

ment of RVG may improve diagnostic
interpretation of radiographs in terms of
accuracy, although it has been shown that
validity
of
linear
measurements
of
interproximal bone loss could not be improved
by basic digital manipulations [1,2,3].
The aim of the present study was to assess the
accuracy of linear measurements of
interproximal bone loss in intrabony defects on
RVG images by using intrasurgical measurements as a gold standard [4,5].
MATERIALS AND METHODS
Thirty two RVG radiographs, which displayed
56 interproximal sites(14 second premolars
distal; 14 first molars mesial and 14 first
molars distal aspects, 14 second molar mesial),
were obtained from 7 patients suffering from
moderate to advanced untreated periodontal
disease. All patients were scheduled for
periodontal treatment in the Department of
Periodontology, Faculty of Dentistry, Tehran
University of Medical Sciences. Risk and
benefits of diagnostic and therapeutical
procedures were explained to the patients and
written consents were obtained.
Radiographic Examination: After completion of initial periodontal treatment including
oral hygiene instruction and scaling,
standardized parallel direct digital images
(RVG-Trophy 5th generation/France) were
taken of teeth exhibiting vertical intrabony
defects or horizontal interproximal bone loss.
Intrabony defect depths were determined by
linear measurement analysis of RVG. The
following four distances were assessed by
RVG for each defect: CEJ to AC, CEJ to BD,
OP to BD and OP to AC. Therefore 224 digital
measures were obtained
To estimate magnification and also to obtain
an occlusal reference, an orthodontic wire with
known diameter and length was fixed on the
occlusal surface by red dental wax (Fig. 1 A
and B). The cemento-enamel junction (CEJ),
alveolar crest (AC) and bony defect (BD) were
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Salonen et al [6] and Benn et al [7].
Biometric Evaluation: To estimate the
validity of RVG measurements, the distances
measured on the pre-surgical radiographs were
compared to the intra-surgical assessments as
the gold standard. For all defects, two
intrasurgical assessments were performed at
the interproximal defects and distances from
CEJ to AC, CEJ to BD and occlusal plane
(OC) to AC and OC to BD were measured by
a clipper.
Statistical analysis: Paired t-test and
Wilcoxon was used for comparing the
measurements obtained by RVG and surgery.

A

B

Fig. 1: A; Using CEJ and B; Using occlusal reference to
determine the distance from alveolar crest (AC) and bony
defect (BD)

RESULTS
The mean of pocket depth measurements, and
the results obtained from statistical analysis
including standard deviation, correlation
coefficient, and P-value are shown in Table I.
The mean bone loss measured by the
radiographic method among 224 was 6.8±3.58
mm whereas in the intra-surgical method was
6.49±3.46mm. The difference between
surgical and RVG bone loss was 0.31±0.43mm
with a 0.99 correlation coefficient.
As shown in Table-I, mean bony pocket depth
measurement in the radiographic method using
the occlusal reference was 9.72±2.12mm and
by
intra-surgical
measurement
was
9.38±2.02mm. The difference between the
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Table I: A comparison on mean bone loss between radiography and surgery measurements

Sample

Mean

Number

Standard
deviation

Mean error of
measurement

Radiography

6.803

224

3.589

0.240

Surgery

6.492

224

3.462

0.231

Radiography on mesial
aspect

6.761

112

3.722

0.351

6.434

112

3.615

0.341

Radiography on distal site

6.845

112

3.466

0.328

Surgery on distal site

6.550

112

3.318

0.313

Radiography with occlusal
reference

9.728

112

2.122

0.201

Surgery with occlusal
reference

9.389

112

2.029

0.192

Radiography with CEJ
reference

3.904

112

1.879

0.178

Surgery with CEJ
reference

3.587

112

1.755

0.166

Radiography and Surgery
with occlusal reference

0.338

112

0.7009

6.623 E-0.2

Radiography and Surgery
with CEJ reference

0.317

112

0.5021

4.744 E-0.2

Surgery on mesial aspect

means was 0.34±0.44mm and their correlation
coefficient was 0.94.
In the radiographic technique utilizing the CEJ
reference, mean bone loss was 3.9±1.87mm
and that of the surgical technique was
3.58±1.75mm. The difference between the two
means was found to be 0.32±0.44mm and their
correlation coefficient was 0.964.
DISCUSSION
Periodontal alveolar bone loss can be assessed
using intra-oral radiographs. However these
radiographs provide only two dimensional
images of three-dimensional structures.
Although the projection geometry of serial
radiographs has to be highly standardized
[1,8], radiographs underestimate the extent of
alveolar bone loss as compared to the gold
standard of intrasurgical measurements in
many studies [1,6,9-14].
Digital imaging may enhance diagnostic
2005; Vol. 2, No. 1

Correlation
coefficient

P-value

0.99

0.000

0.991

0.000

0.989

0.000

0.944

0.000

0.964

0.000

0.499

0.729

interpretation of radiographs. However, the
present study revealed that digital radiographs
overestimated the amount of bone loss up to
0.31±0.51mm.
These findings confirm the observation of
Adosh et al and Wolf et al [1,15]. They stated
that the amount of bone loss assessed by
digital radiographs tended to overestimate
compare to the intrasurgical measurements.
However, in the present study, when
considering the CEJ reference, radiographic
measurements were estimated closer to the
intrasurgical gold standard although a
statistically significant difference was not
observed.
In this study, a new reference called the
occlusal plane was introduced, which in
comparison to the CEJ, is more accessible,
more conspicuous, better achievable and more
accurate measurement reference. However, no
statistically significant difference was found
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between the CEJ and occlusal references
(P<0.729).
CONCLUSION:
Radiographic assessment by either the CEJ or
occlusal references overestimated bone loss
when compared to the intrasurgical gold
standard.
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 ۱ﻧﻮﻳﺴﻨﺪﻩ ﻣﺴﺆﻭﻝ؛ ﺩﺍﻧﺸﻴﺎﺭ ﻣﺮﻛﺰ ﺗﺤﻘﻴﻘﺎﺕ ﺩﻧﺪﺍﻧﭙﺰﺷﻜﻲ ،ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺗﻬﺮﺍﻥ .ﺗﻬﺮﺍﻥ ،ﺍﻳﺮﺍﻥ
 ۲ﺩﺍﻧﺸﻴﺎﺭ ﮔﺮﻭﻩ ﺁﻣﻮﺯﺷﻲ ﺭﺍﺩﻳﻮﻟﻮﮊﻱ ﺩﻫﺎﻥ ﻭ ﻓﻚ ﻭ ﺻﻮﺭﺕ ،ﺩﺍﻧﺸﻜﺪﻩ ﺩﻧﺪﺍﻧﭙﺰﺷﻜﻲ ،ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺗﻬﺮﺍﻥ .ﺗﻬﺮﺍﻥ ،ﺍﻳﺮﺍﻥ
 ۳ﺍﺳﺘﺎﺩﻳﺎﺭ ﮔﺮﻭﻩ ﺁﻣﻮﺯﺷﻲ ﺭﺍﺩﻳﻮﻟﻮﮊﻱ ﺩﻫﺎﻥ ﻭ ﻓﻚ ﻭ ﺻﻮﺭﺕ ،ﺩﺍﻧﺸﻜﺪﻩ ﺩﻧﺪﺍﻧﭙﺰﺷﻜﻲ ،ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺗﻬﺮﺍﻥ .ﺗﻬﺮﺍﻥ ،ﺍﻳﺮﺍﻥ
 ۴ﺍﺳﺘﺎﺩﻳﺎﺭ ﮔﺮﻭﻩ ﭘﺮﻳﻮﺩﻧﺘﻴﻜﺲ ،ﺩﺍﻧﺸﻜﺪﻩ ﺩﻧﺪﺍﻧﭙﺰﺷﻜﻲ ،ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺗﻬﺮﺍﻥ .ﺗﻬﺮﺍﻥ ،ﺍﻳﺮﺍﻥ
 ۵ﻣﺘﺨﺼﺺ ﺭﺍﺩﻳﻮﻟﻮﮊﻱ ﺩﻫﺎﻥ ﻭ ﻓﻚ ﺻﻮﺭﺕ
 ۶ﺩﺍﻧﺸﻴﺎﺭ ﮔﺮﻭﻩ ﺁﻣﻮﺯﺷﻲ ﺑﻴﻤﺎﺭﻳﻬﺎﻱ ﺩﻫﺎﻥ ،ﺩﺍﻧﺸﻜﺪﻩ ﺩﻧﺪﺍﻧﭙﺰﺷﻜﻲ ،ﺩﺍﻧﺸﮕﺎﻩ ﻋﻠﻮﻡ ﭘﺰﺷﻜﻲ ﺷﻬﻴﺪ ﺑﻬﺸﺘﻲ .ﺗﻬﺮﺍﻥ ،ﺍﻳﺮﺍﻥ

ﭼﻜﻴﺪه
ﺑﻴﺎن ﻣﺴﺄﻟﻪ :ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺍﻧﺪﺍﺯﻩﮔﻴﺮﻱ ﺩﻳﺠﻴﺘﺎﻝ ﺭﺍﺩﻳﻮﻭﻳﺰﻳﻮﮔﺮﺍﻓﻲ ) ،(RVGﻣﻲﺗﻮﺍﻧﺪ ﺳﺒﺐ ﭘﻴﺸﺮﻓﺖ ﺗﻔﺴﻴﺮﻫﺎﻱ ﺭﺍﺩﻳﻮﮔﺮﺍﻓﻴﻚ ﮔﺮﺩﺩ؛ ﺍﻟﺒﺘﻪ ﻧﺸﺎﻥ
ﺩﺍﺩﻩ ﺷﺪﻩ ﻛﻪ ﺍﻋﺘﺒﺎﺭ ﺍﻧﺪﺍﺯﻩﮔﻴﺮﻳﻬﺎﻱ ﺧﻄﻲ ﺍﺳﺘﺨﻮﺍﻥ ﺭﺍ ﻧﻤﻲﺗﻮﺍﻥ ﺑﺎ ﺑﻪ ﻛﺎﺭ ﺑﺮﺩﻥ ﺩﺳﺘﮕﺎﻫﻬﺎﻱ ﺩﻳﺠﻴﺘﺎﻝ ﺑﻬﺒﻮﺩ ﺑﺨﺸﻴﺪ.
ﻫﺪف :ﻣﻄﺎﻟﻌﻪ ﺣﺎﺿﺮ ﺑﺎ ﻫﺪﻑ ﺑﺮﺭﺳﻲ ﺩﻗﺖ ﺭﺍﺩﻳﻮﻭﻳﺰﻳﻮﮔﺮﺍﻓﻲ ) (RVGﺩﺭ ﺍﻧﺪﺍﺯﻩﮔﻴﺮﻱ ﺧﻄﻲ ﺍﺑﻌﺎﺩ ﺗﺤﻠﻴﻞ ﺍﺳﺘﺨﻮﺍﻥ ﺑﻴﻦ ﺩﻧﺪﺍﻧﻲ ﺩﺭ ﺿﺎﻳﻌﺎﺕ
ﺩﺍﺧﻞ ﺍﺳﺘﺨﻮﺍﻧﻲ ﺍﻧﺠﺎﻡ ﺷﺪ.
روش ﺗﺤﻘﻴﻖ :ﺗﻌﺪﺍﺩ  ۳۲ﺭﺍﺩﻳﻮﮔﺮﺍﻓﻲ ﺑﻪ ﺭﻭﺵ ﺍﺳﺘﺎﻧﺪﺍﺭﺩ  ،RVGﺍﺯ  ۵۶ﺩﻧﺪﺍﻥ ﻣﺒﺘﻼ ﺑﻪ ﺑﻴﻤﺎﺭﻱ ﭘﺮﻳﻮﺩﻧﺘﺎﻝ ﻭ ﺩﺍﺭﺍﻱ ﺿﺎﻳﻌﺎﺕ ﺍﺳﺘﺨﻮﺍﻧﻲ
ﺍﻳﻨﺘﺮﭘﺮﻭﻛﺴﻴﻤﺎﻝ ،ﺗﻬﻴﻪ ﺷﺪ ﻭ ﻋﻤﻖ ﺿﺎﻳﻌﺎﺕ ﺩﺍﺧﻞ ﺍﺳﺘﺨﻮﺍﻧﻲ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺁﻧﺎﻟﻴﺰ ﺧﻄﻲ  RVGﻣﺤﺎﺳﺒﻪ ﮔﺸﺖ؛ ﻫﻤﭽﻨﻴﻦ ﺩﺭ ﺣﻴﻦ ﺟﺮﺍﺣﻲ
ﭘﺮﻳﻮﺩﻧﺘﺎﻝ ﻧﻴﺰ ﭼﻬﺎﺭ ﻓﺎﺻﻠﻪ ﺧﻄﻲ  CEJﺗﺎ ﻛﺮﺳﺖ ﺍﺳﺘﺨﻮﺍﻥ ﺁﻟﻮﺋﻮﻝ CEJ ،ﺗﺎ ﻋﻤﻴﻖﺗﺮﻳﻦ ﻧﺎﺣﻴﻪ ﺿﺎﻳﻌﻪ ) ،(BDﭘﻠﻦﺍﻛﻠﻮﺯﺍﻝ ﺗﺎ  BDﻭ ﭘﻠﻦ
ﺍﻛﻠﻮﺯﺍﻝ ﺗﺎ ﻛﺮﺳﺖ ﺍﺳﺘﺨﻮﺍﻥ ﺁﻟﻮﺋﻮﻝ ﺍﻧﺪﺍﺯﻩﮔﻴﺮﻱ ﺷﺪ .ﺍﻧﺪﺍﺯﻩﻫﺎﻱ  RVGﻭ ﺍﻧﺪﺍﺯﻩﻫﺎﻱ ﺑﻪ ﺩﺳﺖ ﺁﻣﺪﻩ ﺩﺭ ﺣﻴﻦ ﺟﺮﺍﺣﻲ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﺁﺯﻣﻮﻥ t
ﻧﻤﻮﻧﻪﻫﺎﻱ ﺯﻭﺟﻲ ﻣﻘﺎﻳﺴﻪ ﺷﺪﻧﺪ.
ﻳﺎﻓﺘﻪﻫﺎ :ﺭﺍﺩﻳﻮﮔﺮﺍﻓﻲ ،ﺍﻧﺪﺍﺯﻩ ﺿﺎﻳﻌﺎﺕ ﺭﺍ ﺑﺰﺭﮔﺘﺮ ﺍﺯ ﻭﺍﻗﻌﻴﺖ ﺟﺮﺍﺣﻲ ﻧﺸﺎﻥ ﺩﺍﺩ .ﻓﺎﺻﻠﻪ  CEJﺗﺎ  BDﺩﺭ  RVGﺑﺮﺍﺑﺮ  ۶/۸۰۳±۳/۵۸۹ﻣﻴﻠﻴﻤﺘﺮ ﻭ
ﺩﺭ ﺟﺮﺍﺣﻲ  ۴/۴۹۲±۳/۴۹۲ﻣﻴﻠﻴﻤﺘﺮ ﺑﻮﺩ ) .(P< ۰/۰۰۱ﻫﻴﭻﮔﻮﻧﻪ ﺍﺧﺘﻼﻑ ﺁﻣﺎﺭﻱ ﻣﻌﻨﻲﺩﺍﺭﻱ ﺑﻴﻦ  CEJﻭ ﻣﺮﺍﺟﻊ ﺍﻛﻠﻮﺯﺍﻝ ﺩﺭ  RVGﻣﺸﺎﻫﺪﻩ
ﻧﺸﺪ ).(P=۰/۷۲۹
ﻧﺘﻴﺠﻪﮔﻴﺮي ،RVG :ﻣﻴﺰﺍﻥ ﺍﺯ ﺩﺳﺖ ﺭﻓﺘﻦ ﺍﺳﺘﺨﻮﺍﻥ ﺭﺍ ﺑﺎ ﺍﺳﺘﻔﺎﺩﻩ ﺍﺯ ﻫﺮ ﺩﻭ ﻣﺮﺟﻊ  CEJﻭ ﺍﻛﻠﻮﺯﺍﻝ ،ﺑﺰﺭﮔﺘﺮ ﺍﺯ ﺍﻧﺪﺍﺯﻩ ﺑﻪ ﺩﺳﺖ ﺁﻣﺪﻩ ﺍﺯ
ﺍﺳﺘﺎﻧﺪﺍﺭﺩ ﻃﻼﻳﻲ )) (gold standardﺑﺮﺁﻭﺭﺩ ﺍﻧﺪﺍﺯﻩ ﺣﻴﻦ ﺟﺮﺍﺣﻲ( ﮔﺰﺍﺭﺵ ﻣﻲﻧﻤﺎﻳﺪ.
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