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Table 1. Exposure time according to the cylinder length and the region(second).

Cylinder length

i 8 inch 12 inch 16 inch
Region
Maxillary incisors 0.16 0.36 0.64
Maxillary canine and premolar 0.20 045 080
Maxillary molar 032 072 1.28
Mandibular incisors 0.10 0.23 0.40
Mandibular canine and premolar 0.16 0.36 0.64
Mandibular molar 0.20 0.45 0.80
g sl 483 JA4E e AT #GH 5 16UX ZAME, AAE HE/A171F
2 Agdlel BY2A HE FFUFE 27, AH
Bate FEUF 220 o 4R Bl o
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Table 2. Absorbed doses at 9 measurement sites from 14-film full mouth survey(mGy).

Site Cech 1 Tech 2 Tech 3 Tech 4 Tech 5
Brain 0.118 0.109 0.0%6 0.096 0.050
Orbit 0.279 0.261 0.107 0.210 0.092
Bone marrow of
mandibular ramus 0.656 0.754 0.271 0622 0.221
Bone marrow of
mandibular body 4451 5.656 3174 4978 3.183
Bone marrow of 4th 0.755 0.744 0428 06% 0.359
cervical spine
Parotid gland 0.488 0.630 0.233 0.649 0.208
Submandibular gland 2550 2.829 1552 2.276 1.34
Floor of mouth 3541 4600 2.850 4.055 2,853
Thyroid gland 0621 0432 0.2%9 0.378 01%
Total 13.459 16.015 8970 13920 8516

Tech 1: 8 inch cylinder, bisecting technique
Tech 2: 12 inch cylinder, XCP

Tech 3' 12 inch cylinder, Precision Insrtument
Tech 4: 16 inch cylinder, XCP

Tech 5: 16 inch cylinder, Precision Instrument

Table 3. Statistical analysis of absorbed dose in brain(mGy).

Rate of decrease

Mean Tech 5 Tech3 Tech4 Tech2  Tech 1
0.060 Tech 5

0.056 Tech 3 11%

0,096 Tech 4 8% 4%

0.109 Tech 2 56 499 12%

0.118 Tech 1 5896 53% 19%" 8%

( * ) Denotes pairs of groups significantly different at the 0.050 level.

vate of decrease(%): (rate from dgigf %}?fg ct}ez ﬁ’om Tech B) % 100

. STME FFAEFS B A AR E o2 A FIA S
| 3oz AFHRE Wt} 48% A 9l

Hel FAFA FHT FFAFE 1694 A AU 2P (P<0.05), 1294 ZAHEAME
ZAED 4F BERAVIFE ]8T BIE 5 AnAg oz AlFetdEu i UA Zast
oA 0.050mGy= 7HE 22 #h& JYEa 8 ATHP<O.06). 2L BERAZIT AHEAl Z2AHS
A ZAEE ol&dte] FHEGY R EGT dojol @& tol& 16913 AV 12904 =
Y 194 7Hg & #(0.118mGy)< Hebd ot AHE A Bt Fpad o] 119%-12% Zadtd o
(Table 2). 16X ZAMEANAM AlER G w2 U el fAATHP>0.05)(Table 3).
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Table 4. Statistical analysis of absorbed dose in orbit(mGy).

Rate of decrease

Mean Tech5 Tech3 Tech4 Tech2  Tech 1
0.092 Tech 5
0.107 Tech 3 14%
0.210 Tech 4 569" 9%
0.261 Tech 2 65%" 59%" 20%
0.279 Tech 1 61% 62%" 5% 6%
( * ) Denotes pairs of groups significantly different at the 0.050 level
rate of decrease{%): (rate_from a?;ig‘ ;:}37; (Yfézctz Zom Tech B) gy
Table 5. Statistical analysis of absorbed dose in bone marrow of mandibular ramus(mGy).
Mean Rate of decrease
Tech 5 Tech 3 Tech 4 Tech 1 Tech 2
0.221 Tech 5
0.271 Tech 3 18%
0622 Tech 4 5% 6%
0.65%6 Tech 1 66%" 59%° 59%
0.74 Tech 2 71%" 64%° 18% 13%
( * ) Denotes pairs of groups significantly different at the 0050 level
vate of decrease(%): (rate from Tech A)— (rate from Tech B) % 100

oA A FHAFE BIH 5404 7t
A ZL ZH0.092mGy)S el E, #93 14
A 7HE 2 260.279mGy)-& Vet Table 2).
#2949 59 2y 4 Alole] F4AFS vl s
B2y ALY oz AFEY F9Y 59 F44
Zo] 56% 728t THP<0.06). #9494 59 &9
H 3& vlws] B &y 5ol 9 3ol ]
& F5AdFgo] AAIFAAT FAHL Ay
(P>0.05). &9 19 vja #4995 294 3,
gy 4= F5Ad@el 24 67%, 62%, 25%
A2E BAHPL0.05)(Table 4).

atefr] S4olM 2P} FTAFS YW 5
A 7HE &AL 2K0.221mGy) & Ve 3, 23
W20l A 2 O07M4mGy)S YET
(Table 2). & 4, #2949 2, 9% 10 vl
o 5ol A FEA o] ZH7} 66%, T1%, 66%

doses from Tech A
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AAEA T 7oA de Aozt HThP<0.05).
9 33 F9Y 45 vl EH Y 39
A ErAeo] 56%H & FadtY oyt foAde
2 ATHP>0.05)(Table 5).

steta] FFolN FHT FFATFS 294 3
A 7t 2L g (3174mGy)S JE 1, 29
W 20l 7H & G(6656mGy)E et
(Table 2). &9 39X 29% 1, 2, 49 H|3]
FE5Azge] astgon 9% 594 29
29} 4ol vlE] Fodgo] s THP<0.05)
(Table 6).

a9 B39 BFoA ST FTAEFS B9
¥ 594 0.359mGyE 7H gko] Askar, #9H
1904 0.755mGyE 7Y 2 g Vel (Table
2). 9y 594 &9y 1, 2, 40 v, #9

3ol #od 13 20 vla) FFAd ol Hast



Table 6. Statistical analysis of absorbed dose in bone marrow of mandibular body(mGy).

Rate of decrease

Mean Tech3 Tech5 Techl Tech4 Tech 2
3.174 Tech 3

3.183 Tech 5 03%

4451 Tech 1 29%" 28%

4978 Tech 4 36% 36% 11%

5656 Tech 2 44%' 8% 0% 12%

( * ) Denotes pairs of groups significantly different at the 0.050 level

rate of decrease(%):

(rate from Tech A)— (rate from Tech B)

% 100

doses from Tech A

Table 7. Statistical analysis of absorbed dose in bone marrow of 4th cervical spine(mGy).

Mean

Rate of decrease

Tech 5 Tech 3 “Tech 4 Tech 2 Tech 1
0.359 Tech 5
0.428 Tech 3 16%
0.656 Tech 4 45%" 3% -
0.744 Tech 2 39%" 43%' 12%
0.755 Tech 1 529" 33%" 13% . 2%
{ * ) Denotes pairs of groups significantly different at the 0.050 level.
rate of decrease(%): (rate from agﬁgsh ;30)”: (;eactz Zom Tech B) X 100
Table 8. Statistical analysis of absorbed dose in parotid gland(mGy).
Mean Rate of decrease
Tech 5 Tech 3 Tech 1 Tech 2 Tech 4
0.208 Tech 5 '
0.233 Tech 3 11%
0.483 Tech 1 57% 52%
0.630 Tech 2 67%" 63%" 23%
0.649 Tech 4 68%" 64%" 5% 3%

{ * ) Denotes pairs of groups significantly different at the 0.050 level
(rate from Tech A) —(rate from Tech B)

rate of decrease(%): doses from Tech A
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Table 9. Statistical analysis of absorbed dose in submandibular gland(mGy).

Rate of decrease

Mean Tech5 Tech3 Tech4 Techl Tech 2
1.3%4 Tech 5
1.552 Tech 3 13%
2216 Tech 4 41%" 32%"
2550 Tech 1 47%’ 39%" 12%
2.829 Tech 2 52%" 45%" 20% 10%
( = ) Denotes pairs of groups significantly different at the 0.050 level
rate of decrease{%): (rate from a’{)‘izl ;;13’; (T?c{; ;fé’om Tech B) 100
Table 10. Statistical analysis of absorbed dose in floor of mouth(mGy).
Mean Rate of decrease
Tech 3 Tech 5 Tech 1 Tech 4 Tech 2
2.850 Tech 3
2.853 Tech 5 0.1%
3541 Tech 1 20%" 20%"
4.055 Tech 4 30%’ 309’ 13%"
4.600 Tech 2 38% 38%" 23%’ 129%

( * ) Denotes pairs of groups significantly different at the 0.050 level.

(rate from Tech A)— (rate from Tech B)

rate of decrease(%):

A tHP<0.05)(Table 7).

olgtddol M EHF FFAFE G 594
71 2 24H0.208mGy)S YErd 1, #49Y 49
A 7Hg & #0649mGy)S YHEFATH Table 2).
#GY 29} 40 v 9y 3% 5o FFAF
o] A3l tHP<0.05)(Table &).

obshAl RelolM ZH FEAFL BYE 5
A 7H 2L 2H1.354mGy) S UYEH 1, #9
W20l 7R 2 2(2829mGy)-E UEhdth
(Table 2). #4¥ 33} 504 &4 1, 2, 49 H]
af FAgro] ZHAEATHP<0.05)(Table 9).

TR B A FFATL #9H 3
dlA 7H& e 2H(2.850mGy) S UEbW 1, 29
w2014 7P E 3(4600mGy)S YERT
(Table 2). #4 37 &y 5ollA #9491, 2,

4o wla} FAd o] Aasiion B9 19

doses from Tech A
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A #2940 )3, #GH 491H G 29
ulg] S5 Fol 248 th(P<0.05)(Table 10).

PR Rl ST FF AT FGH 5
A 019%mGyE 71 e @S Ueda, #
3y 194 062lmGyE 7H¢ & #S et
(Table 2). #9% 50l &4 13 29 Hj3],
29 37 40M Fg 14 vlE FFA )
228 THP<0.05)(Table 11).

A¥td o 2 16914 ZAMER A4 E AR
27178 AHE3 A FFA% A AA
velgo, sk 259 A FHAAM =
12904 2ALEF AAAEY SERAZIFE AHS
s-gu M FaAdEe] AU 169%] XA}
54 AAAY ERAIIFE o] &5t HyF
dHoZ #YG3 H 504 FE FFAE
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Table 11. Statistical analysis of absorbed dose in thyroid gland(mGy).

Mean

Rate of decrease

Tech 5 Tech 3 Tech 4 Tech 2 Tech 1
0.196 Tech 5
0.299 Tech 3 35%
0.378 Tech 4 48% 21%
0.432 Tech 2 5% 31% 13%
0.621 Tech 1 69%" 52%" 39% 30%

( * ) Denotes pairs of groups significantly different at the 0.050 level.

(rate from Tech A)— (rate from Tech B)

rate of decrease(%):

35
3
& 25
E 2
w0
Q
215 -
i~ . -
1 2 12
05 2
Dbt @YY
1 2 3 4 5 6 7 8 9
sites
Fig. 1. Radiation absorbed doses of selected
phantom exposure with 16 inch cylinder
and rectangular collimating film holding
device
site 1: Brain.
site 2° Orbit.
site 3: Bone marrow of mandibular ramus.
site 4. Parotid gland.
site 5° Bone marrow of mandibular body.
site 6. Submandibular gland.
site 7: Mouth floor.
site 8: Bone marrow of 4th cervical spine.
site 9: Thyroid gland.
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-ABSTRACT-

COMPARISON OF ABSORBED DOSES RESULTING FROM VARIOUS
INTRAORAL PERIAPICAL RADIOGRAPHY

Mi-Ae Kang, Tae-Won Park

Department of Oral and Maxillofacial Radiology, Graduate School, Seoul National University.

This study was designed to measure the absorbed dose to organs of special interest from full mouth with intraoral
film(14 films) and to compare the five periapical techniques. Thermoluminescent crystals(TLD-100 chip) were located
in brain, orbit, bone marrow of mandibular ramus, bone marrow of mandibular body, bone marrow of 4th cervical
spine, parotid gland, submandibular gland and thyroid gland. X-ray machine was operated at 70kVp and round
collimating film holding device(XCP) and rectangular collimating film holding device(Precision Instrument) were used.
The distance from the X-ray focus to the open end of the collimator was 8 inch, 12 inch and 16 inch.

The results were as follows :

1. The absorbed dose was the highest in bone marrow of mandibular body(5.656mGy) and the lowest in brain
(0.050mGy).

2. Generally, the lowest absorbed dose was measured from 16 inch cylinder, rectangular collimating film holding
device with paralleling technique. But, in bone marrow of mandibular body and the floor of mouth, the highest
absorbed dose was measured from 12 inch cylinder, rectangular collimating film holding device with paralleling
techniques.

3. Comparing of five intraoral radiographic techniques, it was appeared statistically significant reduction of the
absorbed doses measured with rectangular collimating film holding device compared to XCP film holding device
{P<0.05).

4. No statistically significant reduction in the absorbed dose was found as cylinder length was changed(P>0.05).
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