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Comparison of Digital Radiometric Features between Radicular Cysts and
Periapical Granulomas

Yeon-Hwa Jin, Keon-ll Lee
Department of Oral and Maxillofacial Radiology, College of Dentistry, Wonkwang University

The purpose of this study was to investigate whether a radiometric analysis of radicular cysts and
periapical granulomas is useful in the differential diagnosis. In this experiment, twenty-nine
periapical radiographs of the radicular cyst and those periapical granuloma were used. The
periapical radiography was taken by intraoral paralleling device. The X-ray film was digitized and
digitally filtered to reduce film-grain noise.

We estimated density difference of the inner/outer area, roundness or circularity, bone profile or

scan line of the margin and cumulative percentage frequency curve of radicular cyst & periapical
granuloma.

The obtained results were as follows:

1. The differences in density between ROIs of inner and outer area of radicular cysts were smaller
than those of periapical granulomas.

2. The equivalent circular diameter was over 6.3mm, there was significant difference between
periapical cyst and periapical granuloma.

3. In differential diagnosis of radicular cyst and periapical granuloma using bone profile,
sensitivity, specificity and accuracy were considerably high(0.83, 0.86, 0.86) respectively.

4. Cumulative percentage frequency curve of the radicular cyst was closer to the pseudo-pixel
value of 50 than average curve, whereas periapical granuloma was closer to that of 0.

Hence we conclude that digital radiometric features might be useful in the differential diagnosis
between radicular cyst and periapical granuloma.(J Korean Oral Maxillofac Radiol 1999:29:
239-252)

Key words : radicular cyst, periapical granuloma, digital, radiometric features, scan line,
roundness, circularity.
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Fig 1. The schematic illustration of the periapical lesion and scan lines.
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Fig 2. Examples of the bone profile of the periapical lesions.

(a) radicular cyst (peaked type).
(b) periapical granuloma (non-peaked type).
(Black:0, White:225)
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2ehd Bagse HEEsles 185.07,
Waoie] HAFZIEE 153. 86°IUm (i
A 288l) AZEEoE HaUlFY HaEst
T+ 203.25, #HAR HFE3r =
161.76 (7hA 4= 293l Aol ¥HAa
W - ojFe] HHEse zlole 31.21, ASSS
o} 2o HAZIIE ol 41498 EAIH o
2 {98 Aol 7} gAHFig. 3).

@ Roundness ¢} circularity

212 1239 AdSolE 158 Axe
circularity$} roundnesst +93 27} Gt
571X & (equivalent circular diameter, ECD)
6.3mm °]3tet o]do s FEIUS W AE
6.3mm °|3}Q] A TThg- 33, A TSR
128°10e™ 6.3mm ©]3Ql AThde 94,
2] 2@-5olE L 3P A& 6.3mmE 7FES
2 circularity®} roundnessE 73H9E Wl A&

6.3mm ©]3}1 X 2hdH} §olE9] circularity
¢} roundness® f<4g] fIA veRd ¥HE A
£ 6.3mm °JAQ xadidd X2ggolEe)
roundnesst FAIHLE f9do] UAUth
(Table 1).

® W18 bone profile2] Bl

22, ol 7} 116312] bone profile%
x| g2 B2l ol 873(75%), vl5-+21F
o] 298(25%)9 3L ATEEoEe B-9elHo
13#1(11.2%), vla-$ei@o] 1032 (88.7%) 2
Vet tHFig. 4).

2239 bone profiled: 45971 5%
Peaked Type(PT)2.2 Uehd 73-9+= 63, 3%
ute] PTZ Yehd 49 74, 25-91t] PT
2 vehd A= 68, 157-4%e] PTE Yehd
7A9E 18, 2% Non-peaked Type(NT)2&
Uehd 29+ 98t X129 §0159] bone
profileZ 45917} 2% NTZ yehd 23-9%= 19
g, 3%¢lgto]l NT=2 Yvebd A9 74, 254
gto] NTZ Jehd Z$+ 3d9en PVt 3%
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Fig 3. Density difference between inner/outer area of the radicular cyst and periapical granuloma.

Table 1. Circularity and roundness of the radicular cyst and periapical granuloma under or above ECD

6.3mm.
ECD < 6.3mm 1B ECD) 6.3mm

No. Circularity Roundness Circularity Roundness

Gr Ccy | Gr Cy | Gr Ccy | Gr Cy
1 | 090 090 | 088 090 | 084 077 | 072 091
2 |08 08 : 092 076 i 079 08 : 06l 0.73
3 | 089 085 i 0.86 073 i 076 087 i 054 0.75
4 | 084 087 | 068 239 i 079 088 i 062" 0.85
5 | 090 : 0.88 L 085 0.78
6 | 086 . 069 P 089 0.82
7 | 088 L 081 077 | 0.78
8 | 087 . 076 089 0.88
9 | 086 083 089 0.85
10 | 089 P 1.00 | 085 i 0.82
11 | 085 . 098
12 | 086 E0.72
mean | (.87 {083

* ! significantly different with mean value of roundness of radicular cyst (P<0.05)
ECD : Equivalent Circular Diameter(lmm = 63.98 pixel) Gr: Granuloma Cy: Cyst
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Fig 4. Comparision of the relative frequency of the correct or uncorrect classification.
(correct mean peaked profile of the radicular cyst and non-peaked profile of the periapical
granuloma, uncorrect mean nonpeaked profile of the radicular cyst or peaked profile of the
periapical granuloma.)

Table 2. Frequency of peaked type of radiographic bone profile of the total cases. Each periapical
lesion cases had 4 radiographic bone profiles.

Number of Cyst Granuloma
PT
4 6(20.7%) 0
3 7(24.1%) 0
2 6(20.7%) 3(10.4%)
1 1(3.5%) 7(24.1%)
0 9(31%) 19(65.5%)
Total 29(100%) 29(100%)

PT : Peaked type of the radiographic bone profile

9 ol Ve 5= 3 el = §1tH(Table 3). 2 5 4589071 25 Prog wid 6

o} bone profileEZ WAMIS A3} 297} €} ek ]E’ FoE] A% BF NTOZ Yehd
7 A 18F A EReEE 3 AT MAE 19815 209 #HAA EFRIIES S
= 0.83, 50l 0.86°11tHTable 3, 4). ) 4782 bone profileoA] 37¢) S gutA)

247



Table 3. The diagnostic results of the 20 observers assessing radiographic bone profiles.

TP ratio TN ratio FP ratio FN ratio
TP/(TP+FN) TN/(TN+FP) FP/(FN+TN) FN/(FN+TP)
Nugiber of 20.1 65.95 10.1 3.9
Ratio 0.83 0.86 0.13 0.16

TP : True positive ~ FN : False negative = FP : False positive TN : True negative

Table 4. Predictive values and diagnostic accuracy of the 20 observers.

PPV. N.PV. Diagnostic accuracy
FP/(FN+TN) TN/(TN+FN)  (TP+TN)/(TP+FP+TN+FN)
Ratio 0.66 0.94 0.86

P.PV. : Positive Predictive Value
N.P.V. : Negative Predictive Value

100
—— Cyst
2;, 804 ... Granuloma
c
= ——- Average
S
(=2
@ 60 -
S
T
)
2 a0
u
>
£
S
QO 20
0 ' ' I |

Pseudo-pixel values

Fig 5. An average cumulative percentage frequency was constructed.
Cumulative percentage frequency curves for each case were compared with the average

cumulative percentage curve.
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