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Abstract

Conventional diagnostic imaging in the maxillofacial region was using intraoral radiography,

panoramic radiography and extraoral radiography. The nasopalatine duct in the maxilla contains the

nasopalatine nerve and artery. A nasopalatine duct cyst is a one of nonodontogenic developmental cyst

that arises in the nasopalatine duct. It is the most common type of nonodontogenic cyst, and may arise

from epithelial remnants in the nasopalatine duct. Therefore, differentiation between the normal

nasopalatine duct and duct lesions is very important in clinical situations. However, it is very difficult to

differentiate between nasopalatine duct cyst and normal nasopalatine duct, and to distinction in a

development area with three-dimensional of nasopalatine duct cyst using intraoral radiography and

panoramic radiography. Moreover, it is very difficult to diagnosis of maxillofacial fractures with

three-dimensional deviation, and to evaluate of soft tissue of maxillofacial fractures using panoramic

radiography and extraoral radiography. CT can evaluate three-dimensional structure and soft tissue

condition. Therefore, CT is necessary in recent clinical diagnostic imaging in the maxillofacial region.

MDCT has multidetector in the axis direction, wide range scan with ultra-short time, high quality

reconstructed image and 3D image. Recently, MDCT has been used the diagnosis of many pathologic

conditions such as head and neck, abdominal and any other regions. However, there have been few

reports about MDCT to evaluate maxillofacial region. The purposes of this study were to investigate 1)

image findings of the nasopalatine duct region using MDCT such as sex, form, size and CT value, and 2)

image findings of fractures in maxilla and zygomatic bone using MDCT such as age, sex, cause of injury,
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fracture location and concomitant damage, and to assessment of usefulness of MDCT for maxillofacial

region.

1) The subjects were consisted of 122 patients who underwent MDCT imaging of the maxilla after

providing informed consent. Anatomic variants of the nasopalatine duct were classified using coronal and

axial slices. Measurements of the duct width diameters and the distances from the nasopalatine foramen

to the incisive foramen as a major axis were performed using sagittal and coronal slices. CT values for the

duct portion with maximum diameter were measured using axial slices.

2) A prospective study was performed in 104 patients with midface fractures and who underwent

MDCT. The midface fracture locations were classified as Le Fort I- 111, isolated anterior maxillary sinus,

isolated zygomatic arch, zygomaticomaxillary complex and blowout fractures.

In the nasopalatine duct region, MDCT images showed that the mean width diameter of the duct at

all points using sagittal slices differed significantly between males and females. Furthermore, the

nasopalatine duct was often a single duct, and the mean CT value of males and females was 122.4HU.

MDCT images showed that midface fracture was often a zygomaticomaxillary complex. Furthermore, the

age and sex differences between the falls and violence groups were significant. Image findings of the

nasopalatine duct region such as sex, form, size and CT value and image findings of fractures in maxilla

and zygomatic bone such as age, sex, cause of injury, fracture location and concomitant damage have

been demonstrated using MDCT. These studies suggested that MDCT was a useful examination for



maxillofacial region.
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5 2012 4 8 A F TOHAMIZ B AR KA 7 3 F50 AT B IRBE O R RN 38T, BEZA 1 fE Ik

D MDCT MEA M T L, SN 12 408E0mEE2HEH L, BNEEOREDS

I\ T, MDCT HiZEW & & vy, LT O 3 DI253 8 L7z, (A): single duct, (B): two parallel

ducts, (C): variations of Y type ducts. F£72, ZNZHEOEELEL L OEZIZE VT, MDCT KiIk

Wri s KX ORTEEWH R 2 W CLLF O CRHAIZ 1T - 72, (1B O HEAL, ()E D H L L UL

O, GBI FL, (iv)SE D 2L E UL & O IEEE, S 512, MDCT K FEWrE 2 v Ca

NHEED CT EOHH BT 72, KRIZ, ESERIOEEOEITO MDCT (2 & 2440,
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AR T A B I e O R RN 38U T MDCT & 2 7T L, fRfeSiu7- 104 40
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B ESEESEYT, WEHKT B, LeFort - RSAFEITICHM L, £/, BB X

OSEE O F AT BB O M X Fisher’s exact test # HWVTLULFOIEHE T{To7-, i) #AED

JRR (BBl & 71388 7)), i) e, i) MR, iv) EERHRE, v) B0, S0&E

D MDCT F#ig1E, mEEB L OERORIKREEIZEBWNT, BN L EAIZKE )

ST, £, BNOEEOFHEIT single duct 23 —F % <, CTHIL 122.4HU 725 7=, FAEAH
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v 7 ARMRTE, BHEEE~OHEMT v 7 ABBREES TS & D, FfERO L

EPICfIETHE0FS (UHEE UT, 20FFLT5H) 1%, OHFEEOBmAH%ICEE

BRI TR S, WERNCIE ESMREO hRE S Th 5 & 0 MR, KAHBRE %N

ZEIHIRO TREEELSYE L TV SR AOZBBHRNPEMEL TS 2, £-, BOEHICRE

TR OEEREMTIRD RO REANERDO—>Th 5 Y, 07, BOEF o

BRI % O b & o, SHEE N CEELMIMETH D, LrLRRs, it

KATON TV ANIET v 7 AfRE, N T~ v 7 AHBELETIL 3RITTHRIENRY

AR5 1 EER R O R ORI TN TH o 7,

3R TCHIRAL 2 1 9 SHEIE IR O BT ORBWHE, N/ T~ v 7 AfMd, Hiie > 7 X

BRARALSE DRER DR TIIHRMREOIREE & & ORI 2 Z L IIWEETH - 7o,

Computed tomography (UL F, CT& %) L& IF19724 12 9 [EEMIft O Hounsfield(Z L - T

FASH, BEEZORBICHES LT, CTHRE X Pa—F—Z2 ATz v 7 2

fEMA LB 5 2 L2 X0 FEe Mg 235 B, CTE O 570 % A PHIGH R O 15 b SFAH

ARETH D, £z, ITFE, CTHRAR, AHEERICED 3WTHERICNA, EEOEHEA

i HY AT BE 72 Multi-planar reconstruction (2L, MPR &%) Z WA Z L2 XD ZH5 R D ERE

IRWTERRHL b ATRE & 2o e, Ko T, AR, BB MO ZENCCTRA L EA R R &



o TN D,

Multidetector CT (LT, MDCT &3 2) 1Kl micEE OB E AT 22 L08Rk b KR

SR TH D, FEEL, BESO2IL, BEEAEOSEHELIC XY, BEERFRE IR

PHOHRIE S ATREIC 72 0, K0 @RSl FRRE R IBNE° 3IRTTEHE DAERR S AIRE & 72 o T, H

TECUL, BESERN O 70 57, JEC2 5 falk~ DRI HICMDCTIZMEIA A ST 5,

L2 L7 5MDCT % H\W 72 ESEE SO E % & TS m tEIR ~ O 20 X R 722 Loy,

AWFFED HIE, 1) S 0FEOMDCTIC L AP, HE, K& IBLOWNEHCTHE, 2) k

3 L OHE OFHrOMDCTIZ X % F#n, YA, JRK, #02dk K O RERIRE O 217

VY, HEEmEERIC BT AMDCTO A AMEZ T4 2 & Th b,

EEB KO
KRBFFEE, AARKRFRFEHZEmELZES (No.EC10-039, No. EC12-009) (T X - TH&ER
BTV,

1) BN#EFEOMDCT I X D17, BiE, KX IBIOWHCT |

(y

20124E 4 A 725 2012 4 8 H F TOHIMNT B AR o 2250 S8 i e D U B EHT I 0

T, WHHm AR MDCT (Aquilion 64; Toshiba Medical Systems, Tokyo, Japan) Fifx % T L,

g SNTBEDOS L, LHEFIREBIOERBTY —F 7 7 7 b3, LHEPUIEIF

B9 2% 122 40 BFE (G 17-88 1%, FXIFHn 49.8 kDB 61 4, etk 61 4) OB %A



i L7-. MDCT O T&EE 120k V, EEFE 100m A, R iEEk 240x240mm,

AU Ve T 41, [BEERERE] 1.0 B, FERA 74 AEIX 03mm Th -7z, WG

7 4 A7 LA F=%4%— (RadiForce G31; Eizo Nanao, Ishikawa, Japan)% F\ \ CIEERFEEL 5 HLL

LD 2 4 DU RFHE D % %« MDCT B Z3Fli L, T ORHllCHENE LTS

DIZHOWVWTITIFRRIC K WV EEEZET 1 DOFHMmIZ L7z,

U

BOEEDOEOSFHIZI T, MDCT RiEEWHE 2 -V TITW, LT D 32123 LT,
(A): single duct, (B): two parallel ducts, (C): variations of Y type ducts (Fig. 1) * . BiZEWH4E X
OKFEWHE DS 0.3mm DEXT A 2 MR LN, (A) AFEAAEEETOL O, (B)
ABHRERATIEAE TESH D, (C) SHIEN PR X VARS8 E L E TRIZRWH D
Ll Fiz, BOHEFOREE (38) BLUREIZEWT, MDCT KiREHE s L ORTEH

Wrg 2 O CUL T O A TR Z T o 72 Y, ()R O ZHFL, (i )8 0 ZEFL & UM Lo TR, (i)

Uit fL, (V)2 OHL UL E Ol (Fig. 2) S 5IC, SOZFEO CT EaHNE, K

B

Wi aHOWTHEB FSNEBEOBERNRKE LD AT A AT CTHEL#EE (Region of
Interest) Z X E L, #HllZ1T o7z, &0 HE ORISR L OREO B LN BT 2 ittt
Mann-Whitney U test Z N CTITVY, P<0.05 (A EENHY & LT,

2) LBE S LOWE QBT O MDCT IZ X 244, A, KRR, Ak X O ErE S

2006 £ 4 A 725 2014 4 5 H £ TOHIMNT B AKZERL T o 22508 B O B EHT B0

THMEIZ X 0 BB FEIR D MDCT (Aquilion 64; Toshiba Medical Systems, Tokyo, Japan) fR#x
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ZHET L, e ST 104 4 0BE (FEln 12-83 %, R 42.0 kD Bk 75 44, 4 29

£) O ZHH L7, MDCT O#ESLMITEEE 120k V, FER 100mA, fREHEK

240x240mm, ~VU LB F 41, B 1.0 7D, HR A 74 AEI1Z 03mm Th - 7=,

EGFNIL, 7+ A7 LA E=4%— (RadiForce G31; Eizo Nanao, Ishikawa, Japan)% F\ Tk

BRAEEL 5 L ED 2 £ ORISR EHE %~ MDCT Eif 25l L, £ EiroaMEicHH

BNELEBDICOWTITIFEHICLVAELET 1 SOFbIC LT,

EEE R L OME OF TN, ESERRTEEO-F4, JHE S OFY, e LRESE

W& Rk EPT, Le Fort 1-MA ESAFEIICHELEY . EHEBIOETOFIEED

WEEF O HTIX Fisher’s exact test 2 VY, 1) EEOJRIN (B F7-138877), i) H#p, i) M

B, W) BOHE, v) BITOELOEE TiThiic, T 5T Statistical package IBM SPSS

Statistics, version 20 (IBM Japan, Tokyo, Japan)Z I\ C4Tdoit, P<0.05 2 FEAZHV L LT,

LIS

1) &N#EEOMDCT I X D%, BE, K& IBIOWECT |

ARG 2 W TZ IR D G FIC B W, 1224 DR AFEFED I B, 694 (56.5%) 7 single

duct (Z/3HE M, 1344 (10.7%) 73 two parallel ducts [Z5375A S 41, 4040 (32.8%) 723 Y type

ducts |2/ S 7= (Tablel), 4HFE 122 40810 FHE OREL L OEROFEHFEIZB

T, FIRWrg <ix, B 0EFLE T 3.2+1.3mm, AT 2.7+£0.9mm, B FLES T 3.140.9mm,
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HEAT 14.022.6mm Tho7-, £72, D 95 B KMEITE O ZHFLE T 6.3mm, TS T 5. 1mm,

Y FLERC 5.8mm, EAE L 21.4mm TH VY, Fe/IMEIE & 1 2 LT 0.6mm, F [t T 0.7mm,

Y FLERC 0.8mm, EAEX 5.6mm ToHo7= (Table 2), EHEE 122 4 D& 10 HE OIELER

S OEREOEIZ I T, AigalE TlE, &0 ZFFLE T 4.3+1. Imm, F i T 3.6£1.0mm,

B FLER C 3.8+£1.0mm, BT 11.622.4mm ThHo7-, F72, TD 9 L KMEILE D ZHFLED

T 6.8mm, AT 6.4mm, BIEFLES T 6.2mm, EALIT 17.3mm TH Y, f/IMEIL&E 0 EHFL

E3C 1.7mm, TTRIAT 1.0mm, YJ#EALE T 1.Imm, EEILS54mm TH-o7- (Table 3), &=

NEEZ BN BIE LIRR, ROREE ORERS LOREOVHMEIZENT, KiREE

T, SO ZEFLETHEM 3.4+ Imm AP 2.941.1mm (P < 0.05), RS THME 2.940.9mm &

P 2.4+0.8mm (P < 0.05), YIEF LI CTHME 3.320.9mm 2 2.8+0.9mm (P < 0.05), ERITH

P 14.542. 4mm ZcPE 13.442.6mm (P < 0.05) Toh o7 (Table 4), HNZFE % BLRNBIE

L7cfER, ROFFORER LORBOFEHEIZSNT, ARG TIE, ROHLTTE

PE4.5+1.2mm &M 4.241.0mm, RS THEME 3741 1mm 2P 3.640.8mm, YItEFLES CH M

3.8+1.0mm ZcM 3.840.9mm, EAILEME 11.942.7mm 2P 11.3£2.2mm T 7= (Table 5),

LEREFE 1240202 CT EOYEHIL 1224HU Tho7-,

2) LEAE R L OYEE OFYr O MDCT (2 X B4, PERI, JRIA, AR L O RERHE LS

FEE B I OYEE OBITEEOFERK O 70.2%1XE8], 298%IXF# NIt AL D TH-T-,

B D O H 93.8%78 61 A L ThH o 7c, Filinss & MR, IWBIRA L RNEEH L
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DIZBWTHEIZENH o7 (Table 6), LFHE I JUHEOEIITAM LY £RIZZ <
TAIE Uiz, AT S EBRFRE L BIVBERE L OMICB W THEEIEA L h -
7z (Table 7)., ARG, 8 A ITHEM, 3 AT, 2 4 CEHF LUK ILA 2 B
2o MBERHREGIC W T, IEIRFERE L ) BB L OMICHEZEIT e > 72 (Table 7), &
H 104 Z OFAEALO 5 B, JHE LFEEMEFITIC OB SN2 b DA 66 SERF, Le Fort THiD
EEREEICBE S I O 11 ER], LIERETEEO BT S 7o b DD 16 FEHI, 1K
SHRTEITEINI b DN TIER ThH -7z, BE LFEMEE TR 77.3%N8E], 22.7%
NENTER L TRV, iEEFEHEE B BEHLE OMICBWTHEZNA LIV (Fig 3),
EFATEATEE D FITIT 43.8%05 56, 56.2%03FNTER L TR Y, wBEH & 5 EEH

EDRIZHBWTHEZEN AN (Table 8) (Fig. 4),

£

Pt

(1) BOHEEOMDCT IZ X DM, B, K& IBIUOWNECT A
AFRETCIE 56.5%7° single duct , 10.7%7 two parallel ducts, 32.8%73 Y type ducts Td» -
72. Suter H1X, SOZFEDOEAEIL 45% 7 single duct [ZHFE 4L, 15%723 two parallel ducts
SV S, 40%M Y type ducts ICFHS TV EHREL TS O
ARRETTIE, RIRWHRIC XL 2 R A HEEORER LOREIL, T XTOMEFTIcEWTHM

EEMEICB W THRBICENA LN, Ling bOWETIE, SOEFOERRITHHEEE & &
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WHE CIIABICARSEE DR OEZEEDERNEN -T2 LTS, F/-, BOZEEFON

Ho

BRI & SRR T A AR H D E L LTVE D, LD bR NEEOREREB X

OIERIT BB ORE SICHBELZITHLEZADBND,

HEORIITRNEWR, BNEBRSEENTND Y, £, W EROBE EX

bt
O

LEENTVWS, LoTC, REMOEMMNRNEETORE L EEMLRETS Y, Lo

L2 b, LR UIER R OEHE & AN HEER & OBEHNIIFFEFEICNETH 5 L b T

W5 Y Swanson HOEWAEIZ LA L, BOEEEMOFEHRIT 17.0mm ThH Y, SEOEE

FEN T 75%1% 20mm KiETH Y, FERIZ 70% DIERFI TH Sl & LTW5 2, Suter H D

5£ClE, CBCT miZEW & L CTEOZFE O FEWRIL 12.5mm TH o7z, Fi2, HK/PEIE 5.5mm

Thb, FARLIL32.6mm Tho7= 9 X512, Nicholas HIZ L5 &, WHIET v 7 AfE

ot
e

BOEROHMIL emm FTEELN TS Y | ARECIZIER&NEED

i

iETHRN

\

B RBEN R W TIE &N ZEALE T 6.3mm, AT 5. Imm, YIHEFLET 5.8mm, FiZEWT

BTIL, BOZEAET 6.8mm, FRET 6.4mm, YIHEFLEET 6.2mm THo7-, BAEED

WEREDS Z DBIEAZ B A D56, RNEEENEE S LERHD LRI,

AR CIZEOEE O CT X 122.4HU Th 72, MDCT L& WG EAEOMHEELZ A L

THY, FEEMREICT 2EVZWHRENRH 2 10 B0 ZENEITEICHR e M1 &

DRERR STV A, RSO O CTAEIL 80 - 90HU TH A L nvbitTna D LasLzan

5, Nandalur 51255 &, BRHELCAIRAGIZ X > THAE O CT fif1X 70 - 1200HU O TA )
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THEHEENTND D, LER->TEOEEO CT lITmfk=oM/E o CT & 80 - 90HU X

D EEIC 2R o T FTREME B 2 B Y1,

(2) EBE R LOEEOFITO MDCT (2 X 54, YA, A, ALk X O RErHEE

EEEEB I OYEE OBITIIIN OO XA TRb Y, &b &7t DT, Le Fort 1 -

MR, e EEEEA T, LSO N H 5, lida bOWE T, PHEOEHTOS

SNEE LHEABIT TH D LRENTWS P, ARFITlE, EELEESEFHN —FZ

<, LeFort T4, EZERATEEDEHHAFENTND,

Yamamoto & DEFIZ LD &, BEEIZBWT, BIORKOL L AN 5D 5 & &

TV Y AEtCIRisfNc L 25 0% <% 61 mLl Lo &M - 7-, Yamamoto 513 E

7=, HE FSEESEITOREOL  1THEE 77 2 LT b Y. Salonen H DG T, HE

WESEIITES LB R LB IR ENOTVEITTH L E b Tng 1617 K

MRS T, BE ESEESEITORRIL 773% 0 ETH Y, WEDEE LHEESE T Ok

AR TH D Z L 2R Lic, SBEmEEEICIW T, WE OS2, L3EOEEN

REFESEREZILTWSEEEZOND,

Salonen HIZ XD &, BNDOLINIBRIZIDRITTHDLH, &REMONEEZ H ORI

XoZICLVZIFEENE, LVBEEEFHMAIELILEINTNS Y KRpFHc kY, HE

[ I O _EFIRATEE O B HTILE T XA F—DFINTER L TWD LF 2 bitl, ARREH

BT, BNCED EHEBIOHEEOEIITEMNEMED Zhole, ZEAED AL
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FEEXE THLHORNEEOEIITLEM LN EEZ BN,

FREPN T LM OB E I OBEDIFE D —> L b Tngd ¥, L, FEN
BN DHIMEE, 1To X0 & LA RO DA RECH S 20, Akztcix, Lk
PRI ATEE OB AT OIRIRIL 43.8% M EMA], 56.2%038 1 ThH Y, FEEIFFEEOEIT DL < 235

TR L THWDZEERLE, ZNULDOZ END, KRR LEERATEE O i B
DEENBENZEDHEDOTHLA[REENE 2 BT,

ARFHZIRBWT, B OMNREE L LT, Bz

FOT=H O 8 Fl, MMH ML AR D7
HON 3], WEZEDT-H DN 26T - 7-, MDCT IXEEE IO T F OAr, #GHH
MRS L O 2 BT 2 OISR R ARBREREEZEA2bNn5 Y, oz L, HEE

PEEE A SEIR D IR FPH 2 BT 2 AT 5 BEL, EiOREBEB L OWHEEL TWAAEIZBWT,
MDCT B&EITAZ TH D & E 2 BT,

%:él: Ez

=]

Iz

-, F7-, BRE

AT, MDCT IZIEH R EBEOFEBIOVEN MBS T 52 L T& =, MDCT
X228 0#FEEX, EEBILOERORRMEICBNT, BERLMLVEMICKRE)»-
ZHe|

I single duct 8 —% % <, CTEDYIX 122.4HU 72572, MDCT 2L % L

61 LA E2Y 60 LA T L AEICEL<

FAEBLOEFTOEINT, HE LHEEASEITN —FLroTz, 6, BEZX 5 EINT
, #IZ

LD EAIBMEN LML W ARICE o1,
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Table 1 Classification of anatomic variations of the nasopalatine duct using reformatted coronal slices

from 64-MDCT

Single duct Two parallel ducts Y-type duct
Males (n=61) 34 (55.7 %) 3 (5.0 %) 24 (39.3 %)
Females (n=61) 35 (57.4 %) 10 (16.4 %) 16 (26.2 %)
Males and females (n=122) 69 (56.5 %) 13 (10.7 %) 40 (32.8 %)

Data are shown as n (%).
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Table 2 Analysis of the nasopalatine duct using reformatted sagittal slices from 64-MDCT imaging

(n=122)
Nasopalatine Middle point Incisive foramen Length
foramen
Mean (mm) 3.2+1.3 2.7+0.9 3.1+0.9 14.0+2.6
Maximum (mm) 6.3 5.1 5.8 214
Minimum (mm) 0.6 0.7 0.8 5.6

Data are shown as means + SD.
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Table 3 Analysis of the nasopalatine duct using reformatted coronal slices from 64-MDCT imaging

(n=122)
Nasopalatine Middle point Incisive foramen Length
foramen
Mean (mm) 4.3+1.1 3.6+1.0 3.841.0 11.6+2.4
Maximum (mm) 6.8 6.4 6.2 17.3
Minimum (mm) 1.7 1.0 1.1 54

Data are shown as means + SD.
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Table 4 Effect of sex on the diameters of the nasopalatine duct using reformatted sagittal slices from

64-MDCT imaging

Nasopalatine Middle point Incisive foramen Length
foramen
Males (n=61) 3.4+1.1%* 2.9+0.9* 3.3+0.9* 14.5+2.4*
Females (n=61) 2.9+1.1%* 2.4+0.8%* 2.8+0.9* 13.4+2.6*

Data are shown as means + SD.

*P<0.01
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Table 5 Effect of sex on the diameters of the nasopalatine duct using reformatted coronal slices from

64-MDCT imaging

Nasopalatine Middle point Incisive foramen Length
foramen
Males (n=61) 4.5+1.2 3.7+1.1 3.8+1.0 11.9+£2.7
Females (n=61) 4.2+1.0 3.6+0.8 3.8+0.9 11.3£2.2

Data are shown as means + SD.

26



Table 6 Correlation of midface fracture patients’ characteristics with cause of injury

Parameter No. Cause of injury

Falls Violence
Total patients 104 73 (70.2 %) 31 (29.8 %)
Age (years) *
>60 16 15 (93.8 %) 1 (6.2 %)
<60 88 58 (65.9 %) 30 (34.1 %)
Sex**
Male 75 46 (61.3 %) 29 (38.7 %)
Female 29 27 (93.1 %) 2 (6.9 %)

*P<0.05, **P<0.01
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Table 7 Correlation of midface fracture patients’ characteristics with cause of injury

Parameter No. Cause of injury

Falls Violence
Concomitant
damage
Eye (diplopia) 8 5(62.5 %) 3(37.5 %)
Brain 3 3 (100 %) 0 (0 %)
(hemorrhage)
Eye and brain 2 1 (50.0 %) 1 (50.0 %)
Side
Right 39 29 (74.4 %) 10 (25.6 %)
Left 46 32 (69.6 %) 14 (30.4 %)
Bilateral 19 12 (63.2 %) 7 (36.8 %)
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Table 8 Correlation of midface fracture patients’ characteristics with cause of injury

Parameter No. Cause of injury

Falls Violence
Fracture location
Zygomaticomaxillary 66 51 (77.3 %)* 15 (22.7 %)*
complex
Le Fort I 17 14 (82.4 %) 3(17.6 %)
Isolated anterior 16 7 (43.8 %)* 9 (56.2 %)*
maxillary sinus
Isolated zygomatic 11 6 (54.5 %) 5 (45.5 %)
arch
Blowout fracture 7 3 (42.9 %) 4 (57.1 %)

*P<0.05
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Fig. 1

The anatomic variants of the nasopalatine duct were differentiated into three groups: (a) single duct; (b)
two parallel ducts; and (c) variations of Y-type ducts with one oral/palatal opening and two or more nasal

openings.
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Fig. 2

The following landmarks were selected for analysis of the sagittal and coronal MDCT images in (a)
sagittal slices and (b) coronal slices: (i) diameter of the nasopalatine foramen; (ii) diameter of the middle
point of the nasopalatine duct; (iii) diameter of the incisive foramen; and (iv) length of the nasopalatine

duct. All measurements were made in millimeters.
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A 59-year-old man had midface fractures resulting from a fall. (a) Axial image shows zygomaticomaxillary complex fractures
with soft tissue edema (arrow) and hemorrhage in the maxillary sinus. (b)Axial image shows zygomaticomaxillary complex
fractures (arrows) with hemorrhage in the maxillary sinus. (¢) Coronal image shows zygomaticomaxillary complex and Le Fort 1
fractures with soft tissue edema (arrow) and hemorrhage in the maxillary sinus. (d) Coronal image shows zygomaticomaxillary
complex (arrow) and Le Fort I (arrowheads) fractures with hemorrhage in the maxillary sinus. (e, f )Three-dimensional images show

the zygomaticomaxillary complex (arrow) and Le Fort I (arrowheads) fractures to better advantage.
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A 45-year-old man had midface fractures resulting from violence. (a) Axial image shows an isolated anterior maxillary sinus
fracture with soft tissue edema (arrow). (b)Axial image shows an isolated anterior maxillary sinus fracture (arrow). (¢) Coronal
image shows a blowout fracture (arrowhead) and an isolated anterior maxillary sinus fracture with soft tissue edema (arrow). (d)
Coronal image shows a blowout fracture (arrowhead) and isolated anterior maxillary sinus fracture (arrow). (e, f) 3D images show

the isolated anterior maxillary sinus fracture (arrow) to better advantage.
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