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Table 1. ROC area according to interpreting methods (R group)

Interpreting methods R1 R2 R3 Average
Waters'only 0.8240 0.7683 0.7208 0.7710
CT only 0.8827 0.8739 0.8226 0.8597
Waters'+ CT 0.8970 0.8732 0.8594 0.8765

* R ! Oral Radiologist
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Fig. 1. ROC curve of according to interpreting methods (R group)

Table 2. ROC area according to interpreting methods (N group)

Interpreting methods N1 N2 N3 Average
Waters'only 0.7656 0.6666 0.6304 0.6876
CT only 0.8129 0.8169 0.7664 0.7988
Waters'+ CT 0.8498 0.8258 0.7101 0.7953

* N ! Non-Oral Radiologist

. SN A NT9 ZA$d= Awtyog RFEHT}E ROC &
e Agtor} Waters HAMIARARES o] 8§31
RT9 7 9o Waters HAMALAIRES o] &3] ASHh AAstdEALZA S o] &3 A9 F

< @9 ROC B2 H7 07710224 HAbst M E EAG o]87 B2 ROCHFH] Fh
GSAATE o] 8 799 ROC ¥ 08597 (P<0.05). WA FALATTE o] &3 B¢ 7

B F 7HA] HAMAALR S B0l o] 8% Ao MR E FA o] &% Aol FYF o]t
ROC WA 087655t} 2k (P<0.05) At} UAHTable 2 F2).
FAR R :% ol &3 B F HHE FAl w5 59d ROC 93 & 73 3 REA
I%L ASoE gt 2ol 7t YAt Table 1 v 599 4% 0940622 tE 29ug 3o
% Fig. 1 &%) 9 (P<0.05) 89 7490753622 7} &gkt
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Table 3. ROC area according to the site of interpretation (R group)

Inter Site Anterior Posterior Medial Lateral Superior
~preting method wall wall wall wall wall
Waters'only 0.6509 0.7255 0.7828 0.9015 0.7945
CT only 0.9042 0.7630 0.8209 0.9469 0.8637
Waters’'+ CT 0.8736 0.7724 0.8604 0.9735 0.9026
Average 0.8096 0.7536 0.8214 0.9406 0.8536
* R ! Oral Radiologist
Alo] o] &R ol F4 A FrHEAT
(P<0.05) (Table 3% Fig. 2 &X).
— NZel A& RZol s ROC ®Aol 2 1
F : suoerior wal gBgoy RZH VIR FH9 F9d
M : medial wal 08485 T2 BHg FHon (P0G 5499
:::‘::or"iu 7S 0672712 7} FAkh Aea Yo 3¢
Waters FAHAALZI TS o] &8 5o ®l3)] A
AR EAARE ol R3 B F IMAE F

0 0.2 0.4 06 0.8 1
1- specificity
Fig. 2. ROC area according to the site of
interpretation (R group)

A B9 Waters PAHHAA RS 048 3
So Wa) ANHFVIAALE o148 Ao
$7128 FAol |88 F9-o] ROC BHol &
94 QA Z7H5 o HP<006) £H9) B9
IR ASAA 2 Aot itk T2 A
e e, 29, 3o A9 ANRVFAR
Be olg# F$olE ROCHH 0l 271317 3
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Alo] o] &3 7ol ROC Aol 94 UA
Z71s g ey (P<0.05) UrA] R E= 54
Al ool i Table 4 #=x).

#E W wa F F9 ROC B3 v
3 A3} 371A) WY BFo| A RTo] NZRo A
A el (Waters AMAANR ] 4 P<
0.05, U= T 7-¢: P<0.01) (Table 59} Fig. 3
Zz).

BE B9o wE 5 F9 ROC 93¢ v
3 A3 RE Ho|X Rl NFRY A Y
Ehrh(AhE o] A4 1 P<00L, UoA] He AS
: P<0.05) (Table 6 =),

Table 4. ROC area according to the site of interpretation (N group)

Inter Site Anterior Posterior Medial Lateral Superior
~preting method wall wall wall wall wall
Waters'only 0.6256 0.6702 0.6632 0.7586 0.7204
CT only 0.8638 0.6825 0.7609 0.8787 0.8081
Waters'+ CT 0.8567 0.6654 0.7671 0.9082 0.779%0
Average 0.7820 06727 0.7304 0.8485 0.7651

* * N . Non-Oral Radiologist
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Table 5. Comparison betwesn R group and N group according to interpreting methods 7 (ROC area)

Interpreting  methods R group N group Significance
Waters'only 0.7710 0.6876 P<0.05
CT only 0.8597 0.7988 P<0.01
Waters'+ CT 0.8765 0.7953 P<0.01

Table 6. Comparison between R group and N group according to the site of interpretation (ROC area)

Site of interpretation R group N group Significance
Anterior wall 0.80%6 0.7820 P<0.05
Posterior wall 0.7536 06727 P<0.05
Medial wall 0.8214 0.7304 P<0.05
Lateral wall 0.9406 0.8485 P<0.05
Superior wall 0.8536 0.7691 P<0.01
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1-specificity

Fig. 3. Comparison between R group with N
group (ROC area)
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-ABSTRACT-

A COMPARISON OF THE DIAGNOSTIC ABILITY BETWEEN
WATERS’ RADIOGRAPH AND COMPUTED TOMOGRAPHY
IN THE DIAGNOSIS OF MIDFACIAL FRACTURE

In-Seong Jeon, D.D.S.. Soon-Chul Choi, D.D.S., M.S.D., Ph.D.

Department of Oral & Mavxillofacial Radiology, College of Dentistry, Seoul National University

This study was intended to compare the diagnostic ability between Waters’ radiograph and CT in the diagnosis
of midfacial fracture. The study group included 44 patients(male:32, female :12, age range :16-74 years old) with facial
_ injury who underwent surgery.

Waters' radiograph and both axial and coronal scanning were performed before surgery. Three oral radiologists and
three non-oral radiologist interpreted 44 Waters' radiographs and 8 CT in three ways ; 1) interpretation using
Waters’ radiograph only, 2) interpretation using CT only, 3) interpretation using Waters’ radiograph and CT.

The interpretation sites were confined to the walls of maxillary sinus; anterior, posterior, medial, lateral and superior
wall. ROC curves were made with the findings during surgery as a gold standard except the posterior wall, where
the joint evaluation of Waters' radiograph and CT by other three oral radiologists was used.

ROC areas were compared according to the interpreting methods, the interpretation sites, and groups (R group ;
oral radiologist group, N group ; non-oral radiologist group).

The obtained results were as followed :

1. The diagnostic ability of CT only and Waters' radiograph and CT was higher than Waters' radiograph only in
both groups(P<0.05). But there was no difference between CT only and Waters' radiograph and CT.

2. Generally, the diagnostic ability for the lateral antral wall was the highest and that for the posterior antral wall
was the lowest in both groups(P<0.05).

3. In R group, for the anterior antral wall the diagnostic ability using CT only was increased but for the medial, lateral
and superior antral walls the diagnostic ability was increased in only using Waters’ radiograph and CT.

4. In N group, for the anterior and medial walls the diagnostic ability using CT only was increased. But for the
posterior, lateral and superior antral walls there were no difference among three interpreting methods.

5. The diagnostic ability of R group was higher than N group in all interpreting methods.

Key Words : midfacial fracture, Waters’ radiograph, CT, diagnostic ability, ROC anaylsis
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