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TECHNICAL ERRORS IN COMPLETE MOUTH RADIOGRAPHIC
SURVEYS ACCORDING TO RADIOGRAPHIC TECHNIQUES
AND FILLM HOLDING METHODS*

Choi, Karp-Shik

Department of Dentistry
Graduate School, Kyungpook National University
Taegu, Korea

(Supervised by Professor Byun, Chong-Soo and Choi, Soon-Chul)

The purpose of this study was to investigate the numbers and causes of retakes in 300 com-

plete mouth radiographic surveys made by 75 senior dental students,

According to radiographic techniques and film holding methods, they were divided into 4

groups:

Group It

Group I
Group I
Group 1

Bisecting-angle techaique with patient’s fingers.
L: Bisecting-angle technique with Rinn Snap-A-Ray device,
II:  Paralleling technique with Rinn XCP instrument (short cone)

V: Paralleling technique with Rinn XCP instrument (long cone)

The most frequent cause of retakes, the most frequent tooth area examined, of retakes and

average number of retakes per complete mouth survey were evaluated. The obtained results were
as follows:

Group It Incorrect film placement (47.8%), upper canine region, and 0.89.

Group II: Incorrect film placement (44.0%), upper molar region, and 1.12.

Group III:  Incorrect film placement (79.2%), upper molar region, and 2.05

Group I

V: Incorrect film placement (67.7%), upper molar region, and 1.69.

* A thesis submitted to the Committee of the Graduate School of Kyungpook National University in partial
fulfillment of the requirements for the degree of Master of Science in Dentistry in December, 1986.
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The average number of retakes per complete mouth survey of paralleling technique (Group
III + IV) was higher than that of bisecting-angle technique (Group I + II) (p<<0.01).

There was no difference between Group I and Group 1I, and between Group III and Group IV

in the average number of retakes per complete mouth survey (p>0.05).
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Table 1. Frequency of retakes
Area MAXILLA MANDIBLE Total
Group\ Incisor  Canine Premolar Molar Incisor Canine Premolar Molar Number
I 0 18 9 14 0 0 12 14 67
| 2 17 17 24 1 11 8 84
11 1 14 31 49 4 10 15 29 153
v 5 5 22 39 3 18 29 127
Total
Number 54 79 126 8 20 56 80 431
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0.05), SaAzedye [ 2 D3¢ &, 2ex 3 8 ot o 0o 1 0
gaigel MEsh Neeld Belde S4ady ? o 1t o 1 1
ol Aol A A aegul 71 wkeh(P<0.01). Mean 0.89 1.12 2.05 1.69 1.01 1.87
I 2ol A 7b8 g 542 Jepyl 4de [n. S.D. 1.28 1.88 1.85 1.74 1.59 1.81
correct fil placement (47. %) 91 o= 7}& gko] Y
Zed g g3l Bl zlol AxE (26.9%) %}t In- w3 Incorrect film placement 32¢f| = Abalo 73
sufficient vertical angle 190 % 1247} AFel 73] 5, skt ATAY, et At F2 Jebyt
Holl 4 vpebyt e Incorrect horizontal angle 8 ol of. Abeh& 414) (61.2%) 4l.2= slebL 264] (38.8
T 3ellst A AderRa ok Adota Aol vl %) Ao (Table 334X,
Table 3. Type and frequency of errors in group I
MAXILLA MANDIBLE TOTAL
T
ofy S:ror Incisor Canine Premolar Molar |Incisor |Canine Premolar Molar |Number %
Insufficient o 12 2 21 o 0 1 2 119 284
vertical angle
Exc§ssive 0 0 0 0 0 0 0 1 1 1.5
vertical angle
Incqrrect 0 3 3 1 0 0 1 0 8 11.9
horizontal angle
Incorrect 0 3 1 0] o 0 9 9 | 32 478
film placement
Cone-cutting 0 0 1 1 0 0 1 1 4 5.9
Miscellaneous 0 0 2 0 0 0 0 1 3 4.5
Number 0 18 9 14 0 0 12 14 67
Total
% 0 269 134 20.9 0 0 17.9 20.9 100.0
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Insufficient vertical angle 264l 11«7} 4kt ]
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Table 4. Type and frequency of errors in group 11

L aApob R H o4 9o e, Incorrect film
placement 37¢ll & ArobofFx]H-o| A 134, s}t
Noll4 9o Fo2 Jelyivh Aeh-E 604 (71.4
%) 4o, shab-L 244 (28.6%) $ich (Table 4 #£).
Mol A 74 g2 =5 Jebidl A42 In-

Area MAXILLA MANDIBLE TOTAL
Zngror Iricisor Canine Premolar Molar |Incisor Canine Premolar Molar | Number %
Insufficient
vertical angle 0 11 5 4 0 2 2 0 26  30.9
Excessive
vertical angle 0 0 ¢ 0 0 0 0 0 0 0.0
Incorrect 0 1 9 4 0 0 0 0 14 16.7
horizontal angle
Incorrect 0 4 3 13 | 1 2 9 s | 37 440
film placement
Cone-cutting 0 0 Q 2 2 2.4
Miscellaneous 0 1 3 6.0

Number 2 17 17 24 1 4 11 8 84
Total
% 2.4 202 20.2 28.6 1.2 4.8 13.1 9.5 100.0
Table 5. Type and frequency of errors in group III
Area MAXILLA MANDIBLE TOTAL
ny 5 reror Incisor Canine Premolar Molar | Incisor Canine Premolar Molar | Number %
Insu.fficient 0 1 o 0 0 0 0 0 1 0.7
vertical angle
Excessive 0 2 C 0 3 6 0 0 11 7.2
vertical angle
Incorrect
horizontal angle 0 0 4 2 0 0 0 0 6 3.9
Incorrect
film placement 1 11 26 44 1 4 11 23 121 79.1
Cone-cutting 0 0 1 1 0 1 6 3.9
Miscellaneous 0 2 3 8 5.2
Number 1 14 31 49 4 10 15 29 153
Total
% 0.7 9.2 20.3 32.0 2.6 6.5 ©.8 18.9 100.0
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Table 6. Type and frequency of errors in group IV

Area
MAXILLA MANDIBLE TOTAL
Type
of error Incisor Canine Premolar Molar Incisor Canine Premolar Molar Number %
Insufficient
vertical angle 1 0 0 1 0 0 2 0 4 3.1
Excessive 3.9
vertical angle 0 0 2 0 1 2 0 0 3 ’
.
Incorrect 0 0 1 0 0 0 0 2 3 2.4
horizontal angle
Incorrect 2 3 11 34 1 2 12 21 8  61.7
film placement
Cone-cutting 1 1 8 4 . 1 4 6 26 20.5
Miscellaneous 1 1 0 0 0 1 0 0 3 2.4
Number 5 5 22 39 3 6 18 29 127
Total
% 3.9 3.9 17.3 30.7 2.4 4.7 142 229 100.0

correct film placement (79.1%) %1 2.+,
A zhed-§ ash H-9)i
Excessive vertical angle 114+
dll 910
A2 Fol A 449t Incorrect film
121l Aot o T2,
o 2 Jelyt o Cone-cutting 6 ol &= s} o7
A H7h 3G on,
shot ol A -7b 2z 3 el o] Gt
(62.1%) Ao,
ISR

Insufficient vertical angle 4 o]+

ot 4 7-2]4-¢F slet A
ect horizontal angle 3 &l sl e FAE 2452
= Incorrect film placement 864+
of skt TR Holl F2 ebita,

ofli= Aot AR 84,

@ debgeh 4ete 71

i el

- 4ot o) 2% (32.0%) ek
shet A ol 4 6

, Incorrect horizontal angle 6 ¢ll& Ar2t

placement

3, spete] 7413

Aot 273

skt 4

o) ]
Apere

T2 -9}
954
shot-2 584 (37.9%) St} (Table 5

7lel 8elle

Nael4 7h @ iEss

correct film placement (67. 7%) o=, 7} ubo)
AHabed g 93 ol Ao 2|5 (30.7%) Srt

shot A 73] o
4 2elgom Excessive vertical angle 5ol &= 4

2| 2«4 o]%e} Incorr-

Apetol 214
Cone-cutting26
50

spobo) 7314 60l
off (55.8%) 9.2,

spore

56| (44.2%) A} (Table 6 3-%).

N. 2

Al 2 wpabad o] ok ol eholl slog gt whe Aluigr
Aol A Hl ¢l 4 s Eshol) o
shod Al shalebubab A e Sokoll 4E e wo} o
of Sldkoaoll gt WA =FBE a7l

A ofe} AT o|Feld TULE oA

b gl

54

Azhe] Wbl wEFE HEZ bl A ALE
5L ¥ 22 A ok & 4 ok

T e Lo whApAiAbalel] Aalo] el
e A9t Bask Y2E Qe + 9 EBE
A& shok shm2 slabdatol ola waA
Fakel Zokol Wl el $208D HAL P4
o e},

TR A S obr 1 4 gl 2
A 4N WY S ek el eds) o
Aol o7 A9, FuAE BFY Al ol
A%, A ek Adol gk A9, uha
o= At oG ALE & 4 epy o)Fel
AE Q2] F ASE ol e i 24

-108-



= Ate| flgh £ ATdAE AT
4718 A el o] ARl o Ay
glome 5 A slaha wha) ﬂo*ow\

| alsh4gr Z4bsbetel, el AA
of glol 4t eFaiabe] ®astsle] g ’E'ZJOI

v gl 2@ 4HE A2 e 4k 9

TRk oo & e
Ay
lo
&i

O'Brien® o] al2 = 7izk oddlxo g obyslE
2tod4ko| 4laf © 2 Elongation, Foreshortening, Ho-
rizontal overlap, Cone~cutting, Excessive film ben-
ding& £1 o= & odFE osd 7ESE T2
A A9 22319l 01} Crandell'”) Mourshede} Mec-
Kinney®, Patel'” &9 o-tell4 §-5
film placement& F7}8}l% 1 Excessive film bend-
Ak a3

5= Incorrect

ing reversed film exposure3-z} 7|
og Megodgl
B oo o AAa ety
hh gk
Crandell'” 2~ 160 & -
ARl 4] 2 °ﬂ"l'“ } 1

of 4A-E wjws] 2d

LI =
4%0}%— wq Vmw AL 2abe A, £ o
Toll 449} 7Fe] Incorrect film placement 7} 7}4 o
gt oo 4ok Mol ghetell 4 ghol febyieh o2t
Askiz AT AREE 35E wAde & AT
I, M, N4 4ketol] ©f 258 Incorrect “ilm
placement 7} vrebul Aab ksl ofir E£2R
HEF AT Har Aol T Yshed 4]
Aol 21A 7 HE s 9l ] el 4Fs R ek
W Aiob EaubAbd 4bAL 1 8l A 2o vl

<

ﬂuz

2 "‘4_‘7‘ | 0.89mf 2} g2 1,250 efar R arskodet

Bean®® & & of-p2] | #F3} Nire uilor 14
- ‘fL" gl - Ao AR AR S 4264 &
d&t & vielt "?" & vaskdd ¥, Rinn XC
P75 o] &3 74904 11%, 3139zt 4=
U A=A E o] &3k Afoll4 25%etn Homslgl o
Bood oA A 12.1%2) 6.4% 24 2.3 #
Rinn XCP 775 o[ &3 H-9oll4 of w2 4#Ho
vheb skt

Mourshed'® 1= & o729 [#a 322 whye| 4
A 5 F el 4] Incorrect film placementol| ojo] F

M 2 Cone-cuttingo] 26.1%eb K318} o) &

o Foll 4= 2.4% 2 FEbyrct,

2 = Cone-cutting®-& 43

= Cone typesol] w
72 3} lead-lined opa-
que cone%l} 4] transparent plastic coneolj4 X}
Cone-cuttinggo] ffvlar ¥ audich gy 2 o
Foll A+= lead-lined opaque coned AF-83}% -G T
£T3kL cone-cutting S-S &= ] Fgtel

Mourshed?} McKinney?® = £ o 3-2] Rinn Sn-
ap-A-Ray7| 7% 0]%?'51- I#3 Rinn XCP 7| +%&
ol Nl W T A5 AMol A%
el H9E T 4E 25 gobiA¥on va
HROd L ATNAE F A% BF gote 7
2 ekl Halateddy 2] Rinn XCPAFEY
aiming ringz} indicator armS o} &sled FAlubab4
& A& 24 = U7 Aol Aghsl A
5™ Cone-cuttingo] 3712 Q¢tcl 2evh £ o
T-2] §-& Cone-cutting - aiming ring®} $14],
Long cone?] #4+2] ofal-g o= g3t #Hzlz
A} 5 ®lel, Cone-cutting2 Rinn Snap-A-Ray 7|+
AF24] 20.4% A2 Rinn XCP 7|7 AF&-4] 2.4%
2 ouebyioat B aApoiAs 44 2.4%, 20.5%
2 Z AolE: Rk F AfdlA s wus 4
Rinn Snap-A-Ray
71 7ol A 37.0%, Rinn XCP 774 62.4%2 %
a2l 44.0%, 67.7%F AL} frAbskeich. 22y
Rinn Snap-A-Rayz}72] 73-9-¢l] #l8} Rinn XCP7)

7O AfoliA oS ¥ AAEE gl AL Rim
XCP7| 7% 774 fAA7IaL fx38H717}F %
7] WfFog <FgEch

M Hood T [ Fab e abye ol el A,
Aad-g ok7| gt 4l ¢ —'i'*°HZ— Abotof 7214 (35. 8
%) A 71 wsked, AAE 53.0%+= Incorre-
ct film placement 3c}. 2efv} £ o Foll i 4ket
AR (26.9%) oA A B AMo] Uglom 4
A 0] 66.7%+ Jnsufficient vertical angle® v}e}yt
ol ARl ddEAa] Adetua R FEe ¢

A ¢] Incorrect film placement =

T A2t £ o glod, AddAANRE 259
$12) & &hd=z}r} 3helsl D coned] Vertical —angle
0

2% 4 9ovg B o T4 Insufficient
vertical angle® <lgl 4l o] ok o AQ zlodols
-T2l 7)eldle ALz AFgse)

Shawkat 522 2| o}¢]-2] (Supine position) o] 4] 2}
Rinn XCP 7|75 o] &3t od4bel AlAjol| alah o

—109-



T-oll A4 A A 9
A3kt f-AlskA
s Sl B
2z o) #9-5]= %
2 oATE 29 E2E
718} = 713 &gk AL Incorrect film placement
o= 1 oolfre ;‘8‘33% 4] slabdzbge B
THT S ATHe olstel UEL S A7 7]7)
o} o $1 7} XCP bite blocko] 7H7  5]& G259
Tl Hekslx] W] wEeld S 4
TN 2EE A A4 Zek s =
EA| 7R frxl = 2] F5Le ) wlEole) 2y
i zbodu} A}-84] ul=] = Long coneol] 93 %
448} o] $L coned] RolE FEAAAT 3
e Aol s S84 5 Urkw AE ek
Richard® = “built-in” Long cone®| AF-&-0.2 A A
tube head 9] ¥-2 EZx5] coned] #olE 73R
&A1 4 ddeki 5192 Reid9l Stephens®

= Source-Film Distancer} 12912 ¢l ZA$-ol5% 16

Aeorr J:L off

qlz] Q] 7ol wla okzke| AHe] o= Uy
Ao A sdle Ao Wby gddetn  Hastn
et

wa HAINA BEL Aoke A3k s
A QA A Aok FhE R P& FAHFE 7 e 3]
itodz}o] A-Lol= %L Incorrect film placement
b ddelel, Teu WEE AobgEsk 20 ol
78 HAEE AAARE A2 & w3 gl
t}3 Staphens®® Barr$} Poul Grén®® 5o] H33d}

@2 glorng AEE orAdr AARA HRA71H
z|opakEoll HPshAl 212417 =) HEcl  Incorrect
film placement 7} 2o} 7+4A = 4 lvlw Al@ =lc}
)z B 79 Short coned AR&3r Mol »
| Long coned A&gt N4 TuiALET H
A AR 135 3 A delrt 26y 3H4AR
AL ATl wg AT A AMabdg hhol

4% acloz Agate AEAel mgs APS
2HYEE FAAA ek Atz et

2 o Fo AL w2 ;Aau;Lowdqm 2 3k odolf =
7b e Aoz vepgou AEE delskAl olF
Sk gl wbabAd ARl alod o “‘3“2—‘1 ol Zofujate] A
ek AL AL 5 d= FA2gde] 4

ofoF a2ek.

o Z

°‘|N %

7532 AaelE 4shddEel 2dgt 300009
THAdEZFH AL S S #9yYst 289 FA
3 o] 2}

74 (I¥), 252 Rinn XCP/F+2 $x|3+3Sh-
ort coneol] 4 343““3 o2 293 A7), 25

Rinn XCP 7|72 #R35}l3 Long coneolj4] 333}
2 atodat A (NE)og 253l 75619
o ZEukAAAL e 2 T4 2 e Azt
Abated 2 Foll4 Z1A ghe] el A e
oF 591, 2ela Tt mEubARdARAL 1 3]

}_
Aol ol s okah el Aake QAgick

[o

ofN e = oE ap
N
B fj;

ofL
o5 I

I+  Incorrect film placement (47.8%) ¢} Akek
A §-(26.9%) 932 0.89w) k.

Il i @ Incorrect film placement (44. 0%) %} Aret
o T215-(28.6%) $2= 1. 12+ et

M : Incorrect film placement (79.1%) <9} &ket
o) T2 4 (32.0%) 2= 2. 0574 ik,

IV [ Incorrect film placement (67.7%) ¢} Abet

o T2 (30.7%) $12H 16998 Sk

JEAa el ol e 2 Zdyal T¥3 1
Tl Ak, MEsk Nzl A felgt 27k v
Ehubz] 990 (P>0.05), sa#dye ¥ (I+
) 2e} sgafabedyd o] - (M+IV)AlA 0.8640 w3t

o (P<0.01).

(& =22 ddgl doid A% AzmAshed
A MBS @, 3Ed 2EdA Zol s
gos T8 ofeie] Yol 42E FFch)

REFERENCES

1. Cieszynski, A.: The position of the dental
axis in the jaws and exact adjustment of the
chief ray in the intraoral method with regard
to maxillary irregularities, Int. J. Orthod.,
11: 742, 1925. (cited from 13)

-110-



10.

12.

. Medwedeff,

. Weissmann,

. Kalesky, T.: A simply way to produce con-

sistently accurate intraoral radiolography
and a modifications of technique of dental
radiography, J. Am. Dent. Assoc., 26: 390-
398, 1939.

FM. and Knox, WH.: An
instrument to bisect the angle and recuce
patient irradiation, Oral Surg., 16: 1049-

1056, 1963.

. Updegrave, W.J.: Simplified and standardized

bisecting angle technique for dental radio-
logy, J. Am. Dent. Assoc., 75: 1361-1368,
1967.

. McCormack, F.W.: A plea for a standardiz-

ed technique for oral radiography, with an
illustrated classification of findings and their
verified interpretations, J. of Dent. Res.,
2: 467, 1920. (cited from 25)

. Fitzgerald, G.M.: Dental roentgenography I,

J. Am. Dent. Assoc., 34: 1-20, 1947.
D.D. and Sobkowski, F.J.:
Comparative thermoluminescent dosimetry
of intraoral periapical radiography, Oral
Surg., 29: 376-386, 1970.

Updegrave, W.J.: Simplified and standardized
intraoral radiology with reduced tissue
irradiation, J. Am. Dent. Assoc., 85: 861-
869, 1972.
Wash Lee, B.S.:
doses in dental radiography, Oral Surg., 37:
962-968, 1974,

Frey, N.-W. and Wuehrmann, A.H.: Radia-
tion dosimetry and intraoral radiographic

techniques, I. Oral Surg. 38: 151-160, 1974.

Comparative radiation

. Schwaid, B.N.: A device for centering and

angulation X-ray in oral radiology, Oral
Surg., 12: 975-978, 1959.

Kratochvil, F.J. and Longton, R.W.: X-ray
filter head and film holder, Oral Surg., 15:
1001-1008, 1962,

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24,

25.

26.

~111-

Rinn corporation: Intraoral radiography
with rinn XCP-BAI
Illinois, U.S.A., 1979.

Updegrave, W.J.: Higher fidelity in intra-

instruments, Elgin,

oral radiography, J. Am. Dent. Assoc., 62:
1-8, 1961.

Van Aken, J.:
intraoral roentgenograms, Otal Surg., 27:
475-491, 1969.

Manson-Hing,

Optimum conditions for

L.R.: What’s
a study of the angle bisected in intraoral
radiography, Oral Surg., 49: 86-89, 1980.

Crandell, C.E.:
intraoral X-ray errors by dental, hygiene
student, J. Dent. Educ., 22: 189-196, 1958.
Mourshed, F.: A study of intraoral radio-

the angle?:

Cause and frequency of

graphic errors made by dental students,
Oral Surg., 32: 824-828, 1971.

Patel, J.R.:
Oral Surg., 48: 479-483, 1979.

Collett, W.K.: Intraoral radiographic errors

Intraoral radiographic errors,

in films submitted for orthodontic con-
sultation, Oral Surg., 49: 370-372, 1980.
HEA D TS EE 4] sk ghod )
Fabel AT, 238 33:35—-41, 1986.
D.D.: C(linical evaluation of
field
periapical radiography, J. Am. Dent. Assoc.,
82: 580-582, 1971.

Mourshed, F.: Clinical evaluation of two

Weissmann,

rectangular collimating device for

bitewing instruments, Oral Surg., 34: 972-
977, 1972.
Jones, P.E.: A teaching method for the

paralleling technique, Oral Surg., 42: 126-
134, 1976.

Bean, L.R.: Comparison of bisecting-angle
and paralleling methods of intraoral radio-
logy, J. Dent. Educ., 33: 441-445, 1969,
Mourshed, F., and McKinney, A.L.: A com-

parison of paralleling and bisecting radio-



27.

28.

29.

30.

31

graphic technique as experienced by dental
student, Oral Surg. 33: 284-296, 1972.
Fitzgerald, G.M.: Vertical angulation, film
placement and increased object film dis-
tance, J. Am. Dent. Assoc., 34: 160-170,
1947.

Wuehrmann, A.H.: Evaluation criteria for
intraoral radiographic film quality, J. Am.
Dent. Assoc., 89: 345-352, 1974,
Beidemann, R.W.: A follow-up study of a
thirdpart y radiographic evaluation system,
Oral Surg., 56: 103-108, 1983.

Barr, J.H. and Stephens, R.G.: Dental Radio-
logy-pertient basic concepts and their appli-
cations in clinical practice, W.B. Saunders
Co., Philadelphia, pp. 158-191, 1980.
O’Brien, R.C.: Dental radiography-an intro-
duction for dental hygienists and assistants,
W.B. Saunders Co., Philadelphis, 3rd ed.,

32.

33.

34,

35.

36.

-112-

pp. 191-195,1977.

Shawkat, A.H., Notting, F.W., Phillips, J.D.
and Banks, T.E.: Evaluation on the utiliza-
tion of the supine position in intraoral
radiography, Oral Surg., 43: 963-970, 1977.
Richards, A.G.: New concepts in dental X-
ray machines, J. Am. Dent. Assoc., 73: 69-
76, 1966.

Reid, J.A. and Stephens, R.G.: Paralleling
radiographic technique without the long
cone, J. Canad. Dent. Assoc., 43: 289-292,
1977.
Staphens, R.G.: Anatomic limitation in
intraoral radiography of the ypper molar
region, Oral Surg., 8: 1272-1277, 1955.
Barr, J.H. and Poul Gr¢n: Palate contous
as a limiting factor in intraoral X-ray tech-
nique, Oral Surg., 12: 459 472, 1959.



