BMIF LR H73% HE25 (113-119 8, 2013)
R & Orbital floor fracture (Trap door type) D

HORE 73

HEATIR 272 B 2 R HIRE 272 st I

OB BHE O FEF O HMH B2
AR mE RS

49 : Orbital floor fracture @ Trap door type JEFINZ BT 5 HEWBEM (LT, HH) oF
MR — VR B (DUF, R oREo
FEOMAGHLFICILAEEEMEZRAT., 2008451 H1 H~ 12 A 31 H 2R KRB
HRELCTHRE CT - Hess * {EHEF FE DR, SREWIZZIT S N IRE RS T B E 147 FEBIH,
H A REIR B & OV AT HCHR & N EE &5 3 2 & BF L 72\ Orbital floor fracture @ Trap door
type 49 JEB & AT L7z, AL 9 T RTOIRMTIT, Z09 5 1 2 CHHEEZ R0
LHEEEEDY (+) & L7z Hess ZEEFOREOFEL KFEHHOEEOHED 2
HHZIT72. Hess TIXENENS B LEMEI VBN LTV RGEEZRZEDD & L IE
HEF IR — T X 2 3B OG5 EHBZ ZEF 2 WIEE T EFH Y L Lz 4905
BEZDOA4HAOMAGDLELE L6 BICHIB X OB TCENENGE L. THSEMD
Hess (2B AR IR 3 2 BIRo UMWY 7 O#E A% HAR (Hess area ratio) % % il
L& BN % K72, HAR% DR GBI H L5 30 E0T A Y2l LAER L. #
OFER, FHHEE 2 Lo 1256, ARNEHOAORT 15 5EH, HENEIH - #H)
MO 2RO 50 1256, HEWEM - E T MORE - KEHIOEE %80 5113
SHER, B THOIHH TEREZRD LML AIEGNTH - 72, 49 JEBIH 46 FEFIDHFE D 5 FEIZ 5
FEINDZEMHBH Lz FoMmkE R BN e S RO 5 RS SN S Z EHVHBH L 72
FREHEOL WEET E TP HAR (%) MW Z EAVHBI L 72, HERERS X O CT Hifg
Fr T Wi L7z Trap door type Orbital floor fracture Tl 4 36 H 12 X % Hii B4 JH R 2 47
)L SBRETRITE, FEMITIHAR (%) W CXA2HEEIHE & —F L, MATsEMiz2 <%

P B FAGEIS OVSE b AT do 2 WD D 5.
—T— K IRMECRIR, 7o 7 TR, TR B T

ARER IS BT (RS P RESHT) (ZHEHL - IRERE B
& RERRGM 2 FAERE TR ERETH LY. Zhb
DFERIFZAMR I X O8F 0 & PR o IR 55 3k SR ALK O
W ANDOMRAIZ L > THIERIENE. LrLd
PIDERPE R W A IEIR 2 5RO 22\ db 5 W IE H ARG E
THERDYET HIER DD 5 —F, EELRLEAETIE
BEIEDTFRD R T VI EEZ LIZLISRBRL TV A,
FBEIED D HYE T HH A TR L
REHHAE UL DI ELBEBLTWS. LAl
FA IS T W], 5l 72 D DA IH H A3t
RICEIVFHLIHETHHIENEL, EREZFMT
LR RE (EMERE) FAELEWEY, BAED
& AR E I OEIRE H—RAE TR+ 5 D D
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BRI NE Y, REOHMAGDLEIZL ) BE
P EAREFE B2 AT ) SCKIZRRD ST, i)
BT OEREIRIZEMRTH 5205, HEIH D12
AH b 53 Hess ARfkakBiiC X 2 IREREB) A ¢ 52
WERBOLEWIEG D H Y Hess FikilrD A TOFE
liCEAt+5eELL ZZThhbhIBEZEOH
HAER E L COBEOAIEITINZ T, IRERGER)REE
OREB L O —FH & 2HPIERL, It
B0 8 720 Hess ARfkakER & il iR Hi— LI A
WA AGDE S Z L CEIEESENTIETH S
MEBE L IREEEITIEIRE CTIT A B L O
AT R & S AR (PRI - e - IR
iRAARRSSE) 3B ITEICIE € b Trap door type
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Table 1 Control group

Initial inclusion criteria

Initial exclusion criteria

Informed Consent 23#5L T HHE B
Trap door type fracture JiEf)

BB ECHEREIRE L COBM A it -
Hess ZRAxkaRER - T IR B — 33 5L e A
(BVF) #HifTL T AIHER

Defect type fracture JEf
Medial wall fracture Z# L 724E 51

R AR K - TR AN AR A A
S ASHEA T CE TV RWER]

oD SR T RRAT F4 - ILERE B it
Y HIEY
(R - BYHRA AR RIS )

(PASHAY) & 5 TR 255 T 7% © IS PR 23 10 i
9% Defect type (BABE) D221 KRE& 5T
HIENTELBLY, H#IZ Trap door type X5 D
BEOENIIREGESHIRSHB L 23 <Y, &k
HREIRE D RO SN b Z & SATET o 1IEHE 7 54
&R BT 2 FAfiiRes, MiaHii2sE Y 2 Type
Thhb. I TAMETIX Trap door type IZFRE
L CHESERE G Z ATz,

W% A&

2008 4 1 H 1 H~ 2008 4% 12 H 31 HIZHEFI K4~
M BEIREL TR S L7z IR 5 P A e 147 e
Hh, ATETHRES CT Bifgir b X OTHRER TRE
WZHIWF L7z Trap door type DIEBIT, #ZHEIZH
B OF B - Hess ARfkiklR (LLT Hess) -+ i
AR B — 73R AY (DL T {EE) Z IEfEICHifT S h
TW5 49 JiEf] % Single center retrospective study
THOM L7z AWFFE CIE R RS P Hi ¢ o FAE BE
SRR R A A T2 O IR N AINEE ST 2 S0k L 723E 61
BrAt L7z,

JEFIBEZ (Table 1) 12”3, IRESEE P10
147 JEBI O 5 37 Type # (Fig. 1) 2R3, HHIEE
FIT % R0 HREBIHY 34 FEF] (23.3%), PIHIEEE T
RO R VIEBIA 112 FEF] (76.0%), ASHH O SEHF]
MHLIER (07%) Tdh o7z, WHEEG 2O 7%
WIEBI D 9 B Trap door type %549 5iEB] (30.8%),
Defect type 2% 63 EB] (432%) T -7z, A lxt
% & 7o 72 Trap door typed9 e 13 4= A3 T4l Jiti
T8N Tnwab.

1. HSEMEHOEME 2. Hess 2513 2 Bl i1
OIRFEE FEED A M 3. Hess (2B 5 KFHIH

114

Orbital foor fracture
147

Withou medialwall With medial wall fracture
‘ fracture

112 £

—_—

Trap door type
49

Defect type
63

Trap door type
6

Defect type
12

Only medial wall type
16

Fig. 1 Characteristics of patients with orbital floor
fracture

Patients with orbital floor fracture who did not present

with medial blowout fractures were examined.

DOIREREFFEED LM 4. {FHE (Binocular Visual
Field : BVF) (28} 4 MRHE —H 0 B 22 SO A
D 4THHOMAGDLEE 16 FICHHEL, SR

DWZH - TR COR RN EDORIZRT 5 0
THfEL7-.

HENBEE O A BT CRifT L7z, 9 g
NCOHRRL (B 1HRAZ - 55 2 IRAZ - 55 3 RFL) AT
W, FDHE 1 EITHHEHEEDLLEIIRE D
D (+) LEFL.

MRERE B[ D A M1 Hess (2BWTHULD S 30
BEDOIA4 B ETERSE, EAEESE (Hess
chart T1 < RIZHY) DEB I VEML TV
BEEENENEESNOREDY (+) - KPH
moOREHY (+) & L7z (Fig 2).
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Fig. 2 Calculation of HAR %
Hass chart of a patient with fractures of the right orbital floor. A, B,
C, and D were 49 mm, 58 mm, 66 mm, and 58 mm, respectively.
Thus, HAR% ([A x B]/ [C X D]) was 74.2%.

Table 2 Scores, number of cases, and
average HAR% in each group

Score JiE B EK 35 HAR%
n M = SD
Score0 12 92.7 £ 6.90%
Scorel 15 85.0 = 12.2%
Score2 12 56.6 = 10.9%
Score3 3 534 £ 9.10%
Scored 25.8 £ 15.0%

T AR BL — 25 W BE 2 BH I o0 A e 13 AR R i C
Goldmann tHEFEF D V /4 Fa8E %2 dlh 5 JH 812 W)
o TBEHL, HHZZEO LR VWEHZHRTAI L
THlE L7z, FHFICBWTIEMmE—#lcX 54
WAL EDNICHE L WS ERED D (+)
L7 FRBEMATEEOH (+) o) X
a7 b L7z (Table 2).

S BIZKAEBI O Hess ARkl BRI B\ CHRAR I3
THRIBOMNMNTY) 7OEAELE (HAR%) %
FHIIL, SHECoOFHEE KDz (Table 2). F7-
Kruskal-Wallis 5 & HF & # 0 HAR% (2 B 7%
DD B DIEHERRE 2 175 72

HAR% O FHE 30 W & 2397 o 72 kY 12
U (Fig. 3), L2530 FEIZBF 554 » &
L& M L7, Hess chart ®BIROH.L30 ED ET
7ay MIOEZE A (mm) BXOELA7Ta Y MH
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DEZB (mm) ZET 5. EIRD FERRICHET
%5 (C (mm) BXD (mm)). HAR (%) &2L
ToXTHESINS : (AXB)/(CXD) X100(%).
71 v b 2% Hess chart DAL TL E > TWw
LEIEF v — Mo ETORSITRA L.

f& R

4HHOREOR EOMAE DY THE L 16 #f
WO TE B0, A9 FERIT 46 FEFI DD 5 ¢ D 5
BICE EN7z (Table 3). F 724tk 1 22 H DL L@
BT E 72IER] (49 FEBIH 45 FER)) DERAEZZ
R CaFili 2 17 - 72852k, RO SHICEEND &
Wbh o7z (Table 4). F7-FN 6 5 HOREO
((+) %) % Score b L72¥h, HHEDT0 M~ 4
MACHREIC s 2 EDSHIA L 72 (Table 2).

¥ 72 % B0 HAR% & Scored pi i T3
HAR% 1 258% T & U, Score3 ri #f T 534%,
Score2 MH#ET 56.6%, Scorel si#ET 85.0%, Scorel
T 927% TdH o 72. Score b2 & % F-AMNEAL &
HAR (%) & 2 aHiilAL25—E L7z (Table 5).
% 72 Kraskal-wallis Mg O 8, #ERAEZAE (FiE
P fii : 1.09E-05) »%iB b7z,

%

DD AU HRER G 37 O FfiE BE A 2 4 D DA
HHOMAEGDOETHRTE2WhLERZ 42

2=

as
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Fig. 3 Vertical or horizontal abnormalities by the Hess test were
defined as vertical or horizontal deviations of 5° or greater,
respectively

Vertical or horizontal abnormalities were defined as the sum of

arrow lengths of 5 mm or greater (or exceeding one grid around the

30° area of the Hess chart) in the horizontal or vertical direction,
respectively.

The plus sign (+) denotes the presence of abnormalities.

Table 3 Classification on the basis of preoperative test results
The results of all cases, except three, were classified into five groups.

BBl Hess MEHF Hess KFHHE  BVF O JEBIE  Score
+ 4 Scored
- 3 Score3
+
+ 3
— 12 Score2
+
+
a +
- 15 Scorel
+
+
+
B +
B +
- 12 Score

DERROMAGDEORE, HHRED SIS RO LR VATEE J5 OB R D TR <, £

DEWRETH o7z, TNOS5HICE TN WIES D DRI T O T R — AN B 2 BIA Y 7
SIEBID o 7228, TNLIIKPHMOIREERHIE  dOTH2HEER L. T EME CRE 230 B
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Table 4 Classification on the basis of tests performed during the final

hospital visit

Postoperative results were also classified into five groups.

it Hess ERFE Hess K%  BVF ORFE  JEFIE  Score
. + 0 Scored
- 1 Score3
+
+
- 3 Score2
+
+
+
+
- 4 Scorel
+
+
+
+
+
+
+
- 35 Score(

Table 5 Patients who presented with abnormalities in the primary position of the eye also
had all other types of abnormalities tested.

. ol IR 7 ENAALE S Ayl 1 HRfZ
score E B L SE3 HAR (%) v 7:;;%&& E%;ﬂ; fﬁ;fﬁg %@i&u
4 25.8% + + + +
3 3 53.4% + + + -
2 12 56.6% + + - -
1 15 85.0% + - - -
0 12 92.7% - - - -

BE Y Hess THE - KW G HIOFRE & HREWN
B % B Tz, Hess TKRFFHM O %580
BIREBNE VT Hess THE FIMORE - HEMEH
bR, Hess TIEE G M OEE % iR 5 HEFNIT L
THENERZ RO T W2 (Table 5). REESH
T EFGAFIEAL CREZ 275 2 &L12 X D IREk
EEIREESHIT 2K ETH ) LV HMoRMTo
B (FEE T ORIRGEREE) 25— TH 5.
LA LESELT 5 & X SIEA T OIRRL TOHEM
KPR o RERESFEE) - IEHHL T OB D
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HE#ZON, FHETOBEHEIIREEEEZ DL
ENRTEL. Lo TAHHOMEETREREL L4
HHRRASEORETIIRWEEZLZENTES.
UEpnZ &h 6 BVF TREH ) OHER] (Scored
FE) I3 EIE Graded, Hess TKFEH O H
D OFEB] (Score3 FifE) 1 Grade3, Hess T [H
HIaDEEH ) OIEHF (Score2 miff) 1 Grade2,
HEMBEED D HIEH] (Scorel FHE) 1% Gradel,
E R WIEB] (Score0 M#) & Grade0 &
SWZ 22 LBEETH S (Fig 4). TNHODJE
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Fig. 4 The four types of abnormalities are not equally
weighted. It is possible to classify severity as
shown in the image.

AP HAR (%) (2 X BT & b —3
LTBDZYMENEWEE 2 5. Trap door type
DR EAG IHT P OFEEE 0 U ERAEIR AN <,
HEMPIEIRDBDOONDE I EDVL NI EhHBE
PR CIRIITEER TRMfTT ST 5. F7-)
FIEM BN RE R R ) B35 2 L A HEIZL T
W5, L2 LIRS 2 B2 L v e b — AR
(2B TR 37T Pl 2 F AU HiAT 3 % o113
L <, EBITIZFMHBEATH R 2 5 o 72 E B R0 Ak S
WP 2 AT e FIc Lz Bb AR b & %
NTW5BEEZ D, FAGEILD FM 2179 R I
BRI BWTELIETHLE. bhbhdfro7z
Hess, BVF #% jii
1T L 215 OFE RO AA b8 C L i 12 FE
JEHEAT) ENTE B, BRGS0 RAE
JE % SRS % W 3k # 1 Hess (HAR%) 7 &Hi—
AT ) b DHh% v, Lo L HAR% 25 100% (2
Db b3 HEWNEMZ R Z 2 ER R HAR% 7Y
BAEDRERITH - CTHIEmHE (55 1 HRAL) TOHM
D BIEG L B WEBIDH D, Hess O & TOEli
TRTPCEREEZRMLTWEESABVWEER
%, AWFZETD 49 FERIR 15 SEBNI B % 320 % 08
Hess TIX R 2O WIERTH 5. £ - T Hess
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DA TIZIREE ST PO & U TA 45 2% mT ek
H5.
bIbNAIRE U7 EREE S FIIEADOR L S 4
HHOMAG LI L) HEICHET S LA
ThY, HARY DRI HEEL T HLED & LRI
LTERNTWAHLDHLEELZDL. TIN5 DE
SERE S E R R T 5 2 LI X o TER O ke %
1T 21E, Wt OIEROFHM O A% 53, FAl#Is D
A, FATREPOE, Mo, FHRoTFHlE X
D IEMEZAT 2 A WTHREVED B 5.

AR
TR B LR R & FIZRAN DI 20,
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CLASSIFICATION OF THE SEVERITY OF TRAP-DOOR TYPE
ORBITAL FLOOR FRACTURES

Makoto ZENNO, Hidetoshi ONDA, Toshihiko UEDA,
Ryohei KOIDE and Haruo TAKAHASHI

Department of Ophthalmology, Showa University School of Medicine

Abstract —— Three types of visual disturbance--diplopia, abnormal eye movement, and reduced field
of fixation-——were examined in patients with trap-door type orbital floor fractures before and after
surgery, with the aim of classifying fracture severity on the basis of abnormality profile. Of 147 cases of
orbital floor fracture diagnosed at the Department of Ophthalmology, Showa University between January
1, 2008 and December 31, 2008, 49 cases without medial wall fracture confirmed by computed tomogra-
phy (CT) were examined. Diplopia was examined using the confrontation test, while abnormal eye
movement and reduced field of fixation were examined using the Hess red-green test and binocular visu-
al field test (BVF), respectively. Horizontal or vertical abnormalities detected by Hess were defined as
horizontal or vertical deviations of 5 degrees or greater, respectively. The abnormal field of fixation was
defined as binocular diplopia within the central 5 degrees of the field as assessed by BVFE. The preopera-
tive results of 46 of 49 patients were classified into five groups. When the Hess area was calculated us-
ing the 30° lines on the screen, and when the average ratios of the impaired side to the normal side of the
eye (Hass area ratio: HAR%) were compared between the five groups, the average HAR% was lower in
the group with more types of detected abnormalities. Examining the four types of abnormalities enables
classification of the severity of trap-door type orbital floor fractures into 5 groups. The severity levels
classified by our method were in good agreement with those classified by HAR%, suggesting that our
classification method will be useful for predicting the prognosis and determining the indications for sur-
gery, as well as for preoperative assessment, in patients with trap-door type orbital floor fracture.

Key words: orbital floor fracture, trap door type, diplopia, severity
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