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9mm o F2E £73 1,2, 3, 4222 Wl
o 29y Heu g A EGS o Y]S5
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M2 A ged 232 170, 33FH 432 Z
ZF 27001, F58 Y FH4-E AP FE B
Q 157) FolM 12, 23, 3F, 4 T°] 47} 874,
570, 070, 27/i ¥ 0.2 vl 7 A F5 & o5 A
HEE Bon, 7IARE JHFE BA 13
7| F 230] 57, 470] 7R FF5E o4 A

RS B A A A FE R
ol 571 Zoj A 120] 470, 270} 170 2 Jebstct.
¥ JEE oS @ RE 120 2271, 2
o] 117, 32°] 370, 43°] 1142 v|wd &
TE ol3te] Mo FE et
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A 0.7250, ¥ A Z R}l A 0.6013, So|E= A
FAZONA 08489, WA FAZ A 08207, I
FAGEE AFAZAA 07528, I RFAZ
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Table 1. Sensitivity in assessing mucosal thickening of maxillary sinus

Waters and
Waters Total
Panorama
R 0.7015* 0.7529* 0.7250*
N-R 0.6034 0.5990 0,6013
Total 0.6490 0.6642 0.6563

*

R:oral radiologist group
N-R:non-oral radiologist group

‘statistical significance between R group and N-R group (P {0.05)

Table 2. Specificity in assessing mucosal thickening of maxillary sinus

Waters and
Waters Total
Panorama
R 0.8952* 0.8117 0.8489
N-R 0.8242 0.8172 0.8207
Total 0.8651 0.8138 0.8377

*

R:oral radiologist group
N-R:non-oral radiologist group

:statistical significance between R group and N-R group (P <0.05)

Table 3. Diagnostic accuracy in assessing mucosal thickening of maxillary sinus

Waters and
Waters Total
Panorama
R 0.7778* 0.7377* 0.7578*
N-R 0.6636 0.6636 0.6636
Total 0.7207 0.7007 0.7107

*

R:oral radiologist group
N-R:non-oral radiologist group

‘statistical significance between R group and N-R group (P {0.05)
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Table 4. Diagnostic evaluation in assessing mucosal thickness on the medial wall of maxillary

sinus
sensitivity specificity accuracy
R W 0.8163 0.8182* 0.8271*
W+P 0.8056 0.6444 0.7160
N-R A 0.8000 0.7429 0.7654
W+P 0.8222 0.7778 0.8025

R :oral radiologist group

W .only Waters film

N-R:non-oral radiologist group W+P:Waters & Panorama film
* :statistical significance between Waters and Waters & Panorama (P € 0.05)

Table 5. Diagnostic evaluation in assessing mucosal thickness on the posterolateral wall of
maxillary sinus

sensitivity specificity accuracy
R w 0.7736* 0.9600 0.8025*
W+P 0.8163* 0.8438 0.8275*
N-R W 0.6364 0.8000 0.6667
W+P 0.6308 0.7500 0.6543

R :oral radiologist group

N-R:non-oral radiologist group
* statistical significance between R group and N-R group (P ¢ 0.05)

W :only Waters film

W+P:Waters & Panorama film

Table 6. Diagnostic evaluation in assessing mucosal thickness on the floor of maxillary sinus

sensitivity specificity accuracy

R w 0.6780 0.8182 0.7160*
W+P 0.7222 0.7778 0.5679
N-R w 0.6324 0.8462 0.6667
W+P 0.6176 0.7692 0.6419

R :oral radiologist group

N-R:non-oral radiologist group
* :statistical significance between Waters and Waters & Panorama (P ¢ 0.05)

W :only Waters film

W+P:Waters & Panorama film

oy Tz}t A Froigt Fo4do] 3l A3t dxzepAd AL S 84 B53 A
AT} (P€0.05). AFAE] Sol=g A3t ol Aol7F ATt (P)0.05) (Table 1~3 3
AZAFo| v A FAE RF|A Waterst z).

APAALZRES: =53 7 §-9) Waters®AMIAL Aetse &y A S g Jrt A7
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Table 7. Diagnostic evaluation in assessing mucosal thickness on the roof of maxillary sinus

sensitivity specificity accuracy
R ' 0.5405* 0.9545 0.7654*
W+P 0.6452* 0.9600 0.8395*
N-R W 0.3585 0.9286 0.5556
W+P 0.3516 0.9286 0.5556

R ‘:oral radiologist group

N-R:non-oral radiologist group
*

UAE, Holx, ASGHHE BF AF A2 4

ZuALAALR S A BE53 AR Fo
(Table 4 ZF%).

detss 59 ¥ g Byt 23
N AGHF e HAFATAAM o
(P<0.05) AgAToly B HFTAE EFA
Waters WAFHALZITE HE3 F$-9F Waters
HAMAALR 3 st 2t ALAALA & §H) B3
5+ 7490 #2138 zpol7} fIATh (Table 5 F
z).

et EA Y] Hupu|Fo ¥ Py A3 9zt
T, Bolx, AR Ex BT HFAEH HAF
A7l foj gk Aol QI AFAZY A
GARAETE 25T WatersHAFAALK T
=35 7399 Waters'FAMIALA 2 v} 2}ujr
RS A |5 AlA F 2to)
7} ATk (P)0.05) (Table 6 FR).

dotEe] A Aoty 3o tig ot A
e AEHFEE AFAZNA o
(P<0.05) Waters®AFIALRITE HEFE 7 $-9}
Waters'§AFA AL 3 9} ix 2hol AL M AFRL &
A BET Bl Fog Aeolst gl
(Table 7 FX).

W:only Waters film
W+P:Waters & Panorama film

:statistical significance between R group and N-R group (P € 0.05)

N, S& % Dot
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AALR o] & A7 2] WY E 53 o] Fo]
A skoh 19509 Futol A 19603 Fykz}
AL AN FREEY FHA A€ A59
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B3 92 A AAE v 2 =EA AR
ARGl A A A8 BY wol=94% 9]
AEE, A ERERY £73F B o=
86% ] YAEE, 137 FHF 2AS By
HolE 54% 9] dAEE YERAUTY 9.
19683 Alexander®} Macmillan®-2 Hu]%
FEE A PAEAAIRN S Z 1) PA(Caldwell)
view 2) erect Waters view 3) prone Waters
view 4) basal view 5) lateral view 9] 57}
A Z2¥E AA A, Axelsson $2L
occipito-mental view, occipito-frontal view,
lateral view, full axial view 2]9] 0]3 29 &
ol 2 3l 3 919 (recumbent position ) of) A
occipito-mental viewE #%F 3l AL&3% 3
A A N X7} 60% A 88% 2 %
9ot B8 v ok

A718 g7 HAMEALR FellA] B3] JoF
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1) AFAZANM WatersAMIAN 9] A%,
5ok, I F=E zHz} 0.7250, 0.8489,
0.75782 JE}R}T},

2) AFAZAA AT AGHFEE vl
A2 HlE Ze U} (PL0.05) Solxo
= g &)zt gl (P)0.05).

3) AFATY S| E A9 AFZAE
3 8P F AT BT A WatersAFAARA
e BEI F9 dingupALEALR S
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735-ol el st xo) 7} gl ek (P)0.05).
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#N=8

1. Paatero YV: Maxillary sinuses in ordinary and
orthoradial pantomograms. Suom Hammaslaak
Toim 56:398-406, 1960,

2. Tammisalo EH: Orthopantomography in the
radiological examination of paranasal sinuses,
Suom Hammaslaak Toim 60:24-30, 1964.

3. Lyon HE: Reliability of panoramic radiography
in the diagnosis of maxillary sinus pathosis. Oral
Surg 35:124-128, 1973.

4, Ohba T: Value and limitaion of panoramic
radiography in the diagnosis of maxillary sinus
pathosis, Int J Oral Surg 6:211-214, 1973,

5. Ohba T, Katayama H: Panoramic roentgen
anatomy of the maxillary sinus. Oral Surg
39:658-664, 1975.

6. Christoffel JN, Farman AG, Japie IJ:
Pathological conditions involving the maxillary
sinus: Their appearance on panoramic dental
radiographs, Br J Oral Surg 17:27-32, 1979-80.

7. Aimo M: Panoramic zonography in the
diagnosis of the maxillary sinus disease. Int J
Oral Surg 13:432-436, 1984.

8. Lee RJ, O'Dwyer TP, Sleeman D, Walsh M:
Dental disease, acute sinusitis and the
orthopantomogram. J Laryngol Otol 102:222-
223, 1988,

9. A mxavl XAARAAY Adetga A
FHFALA 21:157-163, 1991,

10. Monsour P, Mendoza A: Visualization of the
magxillary sinus and styloid processes using
rotational panoramic radiography. Aust Dent J

267



1L

12,

13.

14.

15,

16.

17

18,

19,

20,

21,

22,

36:5-10, 1991,
Ohba T, Felix C, John W, Olaf E: The
posterior wall of the maxillary sinus as seen in
panoramic radiography. Oral Surg 72:375-8,
1992,
Ohba T, Katayama H: Comparison of
panoramic radiography and Waters' projection
in the diagnosis of maxillary sinus disease.
Oral Surg 42:287-292, 1972.

Ohba T, Yang R, Chen C, Ogawa Y,

Katayama H: Experimental explanation of
maxillary sinus radiopacities as seen by Waters'
and panoramic projection, Dentomaxillofac Radiol
15:133-136, 1986.
13E: Y289 @S olf
& B45gel BY PALHS A7 A
A 17:259-269, 1987,
&&A, A, 7AEE: JHL, drpiabd
A3 Scanora¥AHA AR AotE Auhul
A A uly, JFFAHI 25:389-397, 1995,
Takahashi M, Tamakawa Y, Shindo M, Konno
A: Computed tomography of the paranasal
sinuses and their adjacent structures, Computer
Tomogr 1:295-311, 1977.
Cable HR, Jeans WD, Cullen RJ, Bull PD, Maw
AR: Computerized tomography of the Caldwell-
Luc cavity. J Laryngol Otol 95:775-783, 1981.
Harnsberger HR, Osborn AG: CT in the
evaluation of the normal and diseased paranasal
sinuses, Semi Ultrasound CT MR 7:68-90, 1986,
Diament MJ, Senac MO, Gilsanz V, Baker S,
Gillespie T, Larsson S: Prevalence of incidental
paranasal sinuses opacification in pediatric
patients-A CT study. J Computer Assist
Tomogr 11:426-431, 1987,

WA, S AN U3 I 98 4
45 HHFF BE AT APAY 101137
146 , 1989,

Yoshiura K, Ban S, Hijiya T, Miwa K, Arj E,
Tabata O et al:Analysis of maxillary
sinusitis using computedtomography.
Dentomaxillofac Radiol 22:86-92, 1993,

Axelsson A, Grebelius N, Chidekel J.: The

268

23,

24,

25,

26.

27,

28,

29,

30,

31

32,

33.

34,

correlation between the radiological examination
and the irrigation findings in maxillary sinusitis.
Acta Otolaryngol 69:302-306, 1970,

lllum P, Jeppesen F, Langebaek E: X-ray
examination and sinoscopy in maxillary sinus
disease. Acta Otolaryngol 74:287-292, 1972.
Shapiro GG, Furukawa CT, Pierson WE,
Gilbertson E, Bierman G: Blinded comparison
of maxillary sinus radiography and ultrasound
for diagnosis of sinusitis. J Allergy Clin
Immunol 77:59-64, 1986.

Matti R, Iikka K: The diagnosis and follow-up
of pediatric sinusitis: Water' s view radiography
versus ultrasonography. Laryngoscope 99:321-
324, 1989,

Hod: AYFEY WAMATH AE. A HHAL
A 11:41-48, 1981,

o0Fd, BB, ol4d: Y45y 4gPad
#8 XARE A7, AP 24:115-123,
1994,

Vuorinen P, Kauppila A, Pulkkinen K:
Comparison of results of roentgen examination
and puncture and irrigation of the maxillary
sinuses, J Laryngol 76:359-364, 1962.
Alexander S, Macmillan, Jr: Technics in
paransal sinus radiography. Semi Roentgenol
3:115-122, 1968.

Dodd GD, Jing B: Golden' s diagnostic
radiology. The Williams and Wilkins Company,
Baltimore, :1977.

Yanagisawa E, Smith HW: Radiology of the
normal maxillary sinus and related structures.
Otolaryngol Clin North Am 9:55-81, 1976.
Merriel V: Atlas of roentgenographic position.
Mosby Co, St Louis, 1959.

Elwany S, Abdel-Kreim A, Talaat M:
Relevance of the conventional Waters view in
evaluating chronic bacterial maxillary sinusitis, J
Laryngol Otol 99:1233-1244, 1985,

Ros SP, Herman BE, Azar-Kia B: Acute
sinusitis in children:Is the Waters' view
sufficient? Pediar Radiol 25:306-307, 1994.



-ABSTRACT-

Comparison of Waters’ radiography, panoramic radiography, and computed
tomography in the diagnosis of antral mucosa! thickening

Young-Min Hyun, Sam-Sun Lee, Soon-Chul Choi

Department of Oral and Maxillofacial Radiology & Dental Research Institute,
College of Dentistry, Seoul National University

With the CT findings as gold standard, the sensitivity, the specificity, and the diagnostic accuracy of
Waters' radiography and Waters' radiography with panoramic radiography were compared in the diagnosis
of antral mucosal thickening of 16 patients, Three oral radiologists and three non-oral radiologists
interpreted the Waters’ radiographs and after 4 weeks, interpreted the Waters' radiographs and panoramic
radiographs simultaneously,

The interpretation point was the existence or the non-existence of the mucosal thickening on the medial,
the posterolateral, the floor, and the roof of maxillary sinus,

The obtained results were as followed :

1. In oral radiologist group, the sensitivity, specificity and diagnostic accuracy of Waters’ film were
0.7250, 0.8489 and 0.7578 respectively.

2. The sensitivity and the diagnostic accuracy in oral radiologist group were higher than those of non-oral
radiologist group (P<0.05), but there was no significant difference between two groups in the specificity
(P>0.05).

3, There was no significant difference of the diagnostic abilities except the specificity in oral radiclogist
group between Waters' radiography and Waters' radiography with panoramic radiography (P)0.05).

4. The sensitivity and the diagnostic accuracy were the highest in the case of medial wall interpretation,
the specificity was the highest in the posterolateral wall,

5. In the posterolateral wall and the floor, the sensitivity and the diagnostic accuracy of oral radiologist
group were higher than those of non-oral radiologist group (P<0.05).
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