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BAeDPFHERBCBT2, BIXELYBNE LEERFENEF 584, H4 OEA0E G ESEOREDME 5% =
ERREBEETHLY, RFOERE CREZEE NFORBGEHM TS 2 LR TR ot FoTYFERER SIEB
) R EEF LAS, O ULAARERLE TORrI AHEYRABICHRAL B LA T2 EBYEEL, TEALLUKE
BZAFLEUE« OFFRBCH LR L. MOHENER LENNERY~ /7o~y L— 2 fARA%R, 78—
NEERLTEBE T CHETES L 5Tk L. E4OWUERILLOMNE XY va— 21Ty 5 7{k i, HEStEiE
% 05~4gf &L, ZOEECKT 5ERER (WE/EE, sf/mm) 2 EKFEROAF A -5 & L. EEZEIORLPRELEE S
%, PHME10.05, BEHERE2. 1728, B4 DRBET OV T, BBt EACERLES TRIESEE L OFEE» D
T, HEWCECHEEC L2 LHZELETRESROEEEY, MEUT NN EEC & 5 5/ VIR s T B
HOFREZL RO, ZOREZEBETHT L AERCHARC TRITRE T BT > 2 L8 H%s b, ENE0RELYE

EFMTEDE, FRHERLELD LTOEBCERATH- 2.

Key words displacement transducer, eardrum perforation, load transducer, ossicular mobility

analyzer

FEFREFNTHLD0ICL T, FEOEERBICEET
AR, FEEHBRYELD LTHEATHS.

RERBCA LFEMET 5 BR+ThHH, BhkEr
TOFTRIKRERT—=ThHY, BEOIHIAEL. 20
BENSEORBERESBERO—21, HiNCinficE B ok
BEH20REFbRE. LaL, BEEEEOREYE LS
KHic->TOZhE TCOMITREREMLLDOTHD L VPE
BRI, FEA—oF 5 A EBRORD, SEETHE
Tt EDERIZE S OD, HIFOREC OV TR TNCE
{LREE S dh#R (stiffness curve) REAISRTWBDLTH D, *
RERHREZTICEERADBERSAD &\ 5 RIEELEA
REW., a3V .- 2EBHEE (computed tomography,
CT) AR TTHREAUA OFFIOWT L SR fEHir ] 4
hx B0, BEABBEN NI G, SIS, FldiE
DR\ EX+HRHETAZ LRTTRETHS. ARTEL
Thhad——, F I LBy F7 A b B/ eBHIH
LTREYTHRETHDHH, F~ABRA LD EREOERR
ER&hich, BfTREERBZ LR SV, FVE—F VR
A=Td A b ) —RITEHEEAN DD & FPBOREY R+
BT LizHRIR .

BECE/NE OREMERICOWTOHRIL I E Thie b is
SRhTV 5. Brenkman 5™ 3RS IGH LicBEERTF T
%8 (superconducting quantum interference device, SQUID)
X 7T, Tonndorf 5™tk r 75 2% T, Goode 59,
Knudsen %7, Lgkberg 5" v —# -1tk T, ¥LEXY,
Gyo 59 13 E OE /NSRS E G MITEE (video monitoring

PR E6FI2A 16HZA, FR T4 2 AI5AZE

system, VMS) #BAR L, BESCE/ B OBMEESOLE 2
EEH LTS, Lhl, ThABRERLEEEDLWEED
EEEFTRFEFEOFEIH LTRRSWAELLDOTH H, EED
ERBI LCIRE I ATz,

T ZTCARRTIRME 4 DEFADE NG OTEMERX S5 BT
WMEOENETBEMITER (ossicular mobility analyzer,
OMA) Z{EH L, EFFlbED 4 RERBACY LB YT -
ro.

WRISLVHE

[ RBREE, RBRFIE

APFEAZH LLERE L VAT ACDOWTHRNE. 7 ry
ZEAY S I ARELIIRET.

1. Frousssss

TA 7 aT=E . =& MAN (REHEBMMFER, ¥
H) ER—ALLTHVER, Z07=.l—22 X Y, Z®
ZRTEOBENEBENFETH H, & 4BIE v P T E
RS, T2 -0, PR F —FRTIC
WNHE VAT o —+ LVS50GA GtFRIEE, HR) #E
EL., BECHoTE~v=r o V—2D ZWKEBHAL +
FUATF 2 —HOBEHAN—HTAHLI K Lz, X5 ZHE
HE~Bh LIl (SBRIhPBTEREETES) 25509
ZEHESB 7 V- P RN LTEM T F ¥ A F o —% 9E08-D3
(NEC =%, BR) A ~=F.l—xEELL. fEF5vA
F oo = FIITER T HHBAB T r —~<BEEINRTED, Th
DEZEBR/NE (Y FERSLHR 2B TRSLRS. 2ED =

Abbreviations : COM, chronic otitis media; CT, computed tomography; EAM, external auditory meatus:

OMA, ossicular mobility analyzer
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o V— 2D ZBRARE NV VAL RETZLREI D IR E—&
ELATEFS VAT o — R 2T b TS0 L,
EHIHENS VAT 2 —VIZEE IR 7 e — < H)E%
FHERD, OB w—_RZhho T AHEXHEL 5 v
AF 2= BFAE D LR, BAIEERYEMN T v
AF 2= NUETAHMEAREIL TV B . B2 DRPERM S
DEBRA P LVYT v ASI202 (NEC =8) A L CHIE S
A, XY va—x 8UI6-L (NEC =) k- TREETH &
kL.

2. FHE S -

T r ORI DT, BB OEERE -/ HE L D
oLt -z, BNEOREMINEELHIBREOAE

Probe g=4 Load transduceri=4 Strain amplifier

1
Micro-~ X-y
manipulator recorder
1

Displacemet
transducer

Strain amplifier

Fig.1. The block diagram of the ossicular mobility analyzer.
The probe is directly connected with the load transducer.
The load transducer and displacement transducer are
combined with the micromanipulator.

IELTWAY., 2% b, BEER Y o -2 A EERD -
THALLOTIE, BNEEABEELAIACEMIEE I &
Wig»>TLESH, BNBLEMIEDHRE, BB
WHEBMOBEICALS X5RETHONEE Lv, 7, =
DE/NEEEEHEATEL OB L TAEICOWTEE L.

1) CT ka8t

B EAHIRED D EE i CTI8 flk T
Bl (K2). —BESHAEERE-TVWBAT L ALZBY
T, HEEREORILDZHAA LD, ZBahbBEYES
LEEELZTh 28 BB iE0F A CC 2K, SEZhwitE
B E Ui,

BRL" 1, B EOEGEMIEE, BNEOERSYER
THE, MY FEPURLEF R 2BUH RSB LECHD L0
NTWB., ZABCT LTy F, #2250 F#gEr—%
KELKBESTWAATAL ARBWT, YVFBEMEF R 2B
GEREYESEREZE-ETA. SEITZ 2 F B EE
&L, MIBDHFECHEOBELIE Lz, iz CT @i
AV L R IRORAKBEY 7 b Y =2 TRBUL. KA
D CTIk>& 3EFHIL, FHERX LT OEFAOHFO>EEL L
7.

AHAOREREER L WRd. SEOKE TIZFH54. 08, Eit
fRZE5.800 85N/, 2% b, S EHEREF/NE @G & T8
SOEDAE DA Z LMD, IO LA, AEEL
LEAIRLT r -~ EEMEOEDEEY b » THE
PEMIEILBERDDEZEXENRTS (K3).

Fig.2. The axis of EAM (a) and the axis of ossicular rotation (b).

At first, two different points (AA’) were adopted on the

anterior wall of EAM, then a perpendicular line from each point were drawn to the posterior wall to get the intersection points
(BB'). A dashed line was then drawn passing C and C’, the midpoints of lines AB and A'B’ respectively. This line was
regarded as an axis of EAM. The axis of ossicular rotation was fixed as a line which passes the foremost point of the malleus

head and the rearmost point of short process of the incus.
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FZTLEDOBMIESe S 7o — <y AE L. HESHTD
DFFA v EBETL, LDERLAER L. 40 &
MESA, HEERB, v - Fe L lOBESFCIHTHR, A
LCIFFTEIe TR, ZAEETDEEr— N LDRES
FEied. BEABEKR - THAZIRLIFSTHS. Cltiz
Ty FPEBEL, P FeA 38 2mm DKL P TEET S
ikl EEA, EEAD2AD e —~¥HE L.

3) TREE

IhLD—RETe - BB RE LY MARERTHE G-
(BB BN R 5 DM EELE. ZhIC L oI
NYFLVHEPLDHZ ETHAUEERX LT, £6, BHiEL
Enh B S BRI 2 & ISk, R HEfHof
FBZETHEoRBEEANEONL. FLIOTHRELHED
%, BBV~ (L) OBE—D2TT L 57cd, BRI
WA OHE L TREEERSKIR SG-1 (AR 8 MBF A7)
DEZRAL—RZE»TZ EAHKS. 2% ), BHOMALE
THNEELY BB ¢, BARE, FAXRETLIELES
£, BEA~Y FAHYFDHTLEBETAZ LD, +4
BB OB CR B ENTELLITHS.

RFTRE T COMMFIRETRT. <y b LEEHEEREE
E, HBCT 2%+ VIR FERT 2ENEEROREAF = —
N0, FRELZMEMIE L, BSvEETS. SRE RN
AFR—IT L 9y 7T -7 THEDLRTWS (BT ELHET
B> TERETH D). PORMERRFAErA»E, Ky
BrT5. AEECESEYHBALBEREC THEL, EEEy
BHTCkE, BEYHFCRAERC X - CAET . Hillk
B EEADSE CESHHEATRAERE L L C, #iEk
ZLIEBRL T m —_OEMPYEEREN  TH-C LW &4T:

Tablel. The angle between the axis of external
auditory meatus and the axis of ossicular rotation
measured by CT scan

The angle (degree)

Patient measured from CT Scan _
number X
1st 2nd 3rd

1 49 45 42 45.3
2 53 50 48 50.3
3 45 47 45 45.7
4 48 46 52 48.7
5 54 60 56 56.7
6 82 62 61 61.7
7 54 50 54 52.7
8 46 52 50 49.3
9 58 55 61 58.0
10 51 a7 51 49.7
11 50 49 47 48.7
12 60 68 67 85.0
13 55 48 62 55.0
14 51 51 50 50.7
15 63 61 59 61.0
16 58 61 59 59.3
17 59 61 56 58.7
18 57 53 55 55.0
X 54.1 53.7 54.2 54.0
S.D. : 5.80

BIETD. BROLBEND 7 o — <EWOMNEEIL, ~=t .
V-2 OXE, YEIRBRESN VY FAC LI -THS 2 LAk
%
HEEAORL O o — e @A L THLO—EIDRFIT S
TEBET A >, AEERE S CHERSAE R R
WHOR, RERNBLEMTERVVAE, BEE TOBRETR
MRREHLD L OIBN Uiz, 25HET COMHL S RE
THBH, ZhRIPRFILEEAhTHS. HURELE6
1, FRAREERN T R

0. =BU%
FEREDEEN e, BERRT VT 4 7108 (B 6 41,
4 B, F#R22~355%, FH27.06) R IEERE L. i,
SRAFEEHABFRES L OB ERERESEEN 222 L
PEEELIEM I N300 (B2, L1861, 4 T ~68
R, FH4LR) R ERERE L. REONFRILERHE S 3
HEE), ERERHES, ISR Ee, BHLE, SE(
i, SMEEEINEESES K b 7. 2FRBTFER
78 o T-SMEGIE FRELE A IR E 2 JE4T L. oMz
TRARET (Y=vF-AEki3d%svand V) Kfi-
7o, SERECFEMELD, BNEOREYHERL 22D
FORRETAZ & & L.

External auditory meatus

Axis of ossicular rotation

Fig.3. The relationship between the direction of probe
movement and the axis of ossicular rotation. The
direction of probe movement (dotted arrow) should be the
right angle to the axis of ossicular rotation.

Fig. 4. The probe designed for this study. The part A is
parallel to the part C, and the part B is inserted along the
external auditory meatus. This photograph shows a probe
for the test in the left ear. The symmetrical probe has
also made for the right ear.
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1. RREH, BITHE
Ta—_ROEMAEERCER LE N R EM S o ERE
L, TR AHELOWTHRE L. EFFvAF o —
G4 REER 0013gf, Bt S Vv AF . -4 OHRER
0.0l10mm THH, SEOHIUCITHLBELBHh 5.
BEBENLDF~ 2L XY va—FRTr57{L&Rh 5.

Fig.5. The ossicular measuring apparatus set up and fixed
to the supporting instrument. By loosing the handle H,
this apparatus is able to move freely, but it is completely
unperturbed, once the handle H is fasten tightly.

Fig. 6. The view of examination. This examination can be
performed easily in an outpatient room under local
anesthesia.

>

%~

SERRBCHEY, REMCBTEMYE D, ZHERX T =,

FLY.

BT HEHDID, KFE T 0.5~4gf OREHBIC BT
BEUBCOVCTHRHNTAZEE L. ZOHERMOEED
W0E%xEm b, £HES BRT2) »pbOWE, BITHEELEY
L, 75 7{tT3 L ARCAXECORRBERLRD, TOF
% (gf/mm) 2 EFED4T A -2 L Liz. DF D, FILIEEN
BEUEAZLTHHBELADAHEI, HERIZKEL 2D, Bp
BHEERNIC X » CRIEMEAE LTV A B8 ITITF OE I/ XL
AHZENEEIRD (K8).

R ORFER Y 05~4gf EBELRDIKRDOBHMNLT
BE. KL HITEEBT~OEMBB Sy EESL L, 2
NHEDE AT ENTBIENLOREN, RRIC L - TIEHOR
BAREL, HEEOF LESHALT LEFNFOBEHDT
AW ENERPED DL DI - Thhr o TR, DEHR
92 DI EET m -2V FEREREY DA LBEE, TO

Fig.7. The enlarged telescopic view of examination
through the ear speculum. The probe is about to touch
the malleus manubrium.

Fixation pattemn

Load

Normal pattern

Discontinuity pattern

<{pem

Displacement

Fig.8. The schematic drawing of the relationship between
the “load” and the “displacement” in three categories of
ossicular mobility, the normal, fixation and discontinuity
states. The slope should become steeper for a patient
whose ossicular bones are more “fixed” than the normal
ones, while it becomes gentle for a patient whose bones
are more easy to move. i
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ENLDRBII B ERD LTy S 7 LICBRBR, BE
HE DDHHBAICIIR 9b ORDHFH DML LB EN D F T
AR E - THERE., CORDEAF HIEHIC X -
TREHID, EEAXZRGCCERC LD [HiES] #2252
CRATEEEE LN, X oT, WThOEFITLIS E
MOELTUL->&D T3, [THEH 0.5gf L7ehE) 4EITE
#EE L.
FENBEROIC Ch<52, »HEELUEOHET
REEORNDOMENEN ST, LRITEEM B L
LT dgf & L7,

Load(gf)

0 e S e
0.0 0.2 0.4 0.6 0.8 1.0

Displacement(mm)

107 b

Load(gf)

27 <a— R —»

v T T 1 v 1

00 02 04 06 0.8 1.0
Displacement(mm)

Fig.9. Two cases of the load-displacement relationship for
normal ossicular mobility. If the eardrum thickness at the
umbo is normal (a), like a person who has never suffered
from ear diseases, the manubrium begins to move when
the probe has just touched. On the other hand, if the
eardrum has become thick at the umbo, just like with
long-term chronic otitis media (b), the ossicular bone does
not move immediately after probe touching (shown by the
section R).
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1. #LALZBEDEIZOWT

MRS T2 A A EEMICEE L, STEB TE0E,
GE, EHO=ZFAL» S LiALxiTo%. Wihd 3ET
DFAL, FAFEEOESAD AR R FCTOFES T -
7o, BRRIVCTROARCRCTLAEIC I 5 EEE2RDR
PN A

2. 7= [Lih] 2T

SEFERA L e —<XEENRENIRE [Likd] hrdbi
DI, BEEhc—EIfT M LIAZERY T-7. LA
LAENIHER — VA DREFA & Lz, BRERKI0DOML
& 2025gf/mm A bht. ZHIERT L EBOHIER
EHLTHOERTEARMEE Bbhiz.

I. RERE

WERY OB iTe. by, 1) FER, 2) Bks
BREERE, 3) BHFHAEMEER, 4) HHENS
BREGERR, 5) EXRENHEAHMESE, 6) EhE
Perp B S SHIERE, T) WA E AR, 8) F(LER,
9) MBS LA BBEMETHS. FHOEHICOWTIE
HEADHETHERBZ L LTS,
SHRBBFHE, BAME, BMETETEREROEE *
RLTED, Bt gf/mm ThH5.
SEHELIZEHED> S, EEBIIERIMCES EELD
h3L0D, TOMOBIIEROBENFEFIC L s TR AT
B, WThORLERSHTIIEbV., TODEEERE
W, 2w A MYy ZBRED D B 2 BHENIGO s B AT
AW % Mann Whitney DUBRERH WA Z & & Lz, ok,
p=005 *EEZED D E L, UTEHREBZ LRSS,

1. EHE

IhETCKHEREEREOHAEN L, BHETL104%10
BEREFEREL L, AACPELABBOZEMALL, FHEH
BREERBAETL, S =ESI A TE VR ERZ LA
NORENREDNILDIIRN L. &FlF 4 w3/ 735 4

10

Load(gf)

2—1

0 F— T T T
0.0 0.2 04 0.6 0.8 1.0
Displacement(mm)
Fig.10. The warp ratio of the probe. It is much larger than

any other practical data, so we can ignore the warp of the
probe now. y=202.51x.
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AR, #9275 1 7 v & (static compliance) I2IEE T
Dot

WERREZE 2 1wRT. F5E10.05, HARMEI2.77, &/IME
7.04, EHERFE2.1TR B, FREEZEOEEOFHMBO—
Fle Rl RT.

2. EYPEREMEERH

BRZARD 5D, FMHEEXREBETH Y, FIERED
ABCELV-REXRDI166 (B 86, L) 20
Bl L. SRBAOMBRAR & (SEEEERED 1/4%
WEANEAL, 1/4EL/2KMEhEA, 1/202x®
HEEHETD), BEEESCEENEOIEERE IEM L -
THATH-Ted’, ERENPBRREDOLZ L2 FIROCHE
BLTWA, —F%RT.

K. M. 585%, ZcH (3% 3 W THER No. 5)
FEEERRCHEERAN DD, CT TEHEELIBAK
BREREE LR . BIRE TREEZEIZ 39dB (4 58)
ERED o, =y FR L BRI TH -7,
OMA ZERMEIRT. 9L BEEROELB S A, FHTAT
i, BRSERBERERETI ARk TH Y, EINBRE
ATE VEHFHLEE CRETHRRE LR U bR o1,
AFOFRARER Y 3IRT. FiHE10.16, BA(E13.70,
BUMET.ISTH D, 8EF COERERERL.TE k-1, B

Fig. 11. The real curved line obtained by one of the volun-
teers with normal hearing. The vertical axis shows the
“load” and the horizontal axis shows the “displacement”.
Vertical bar=5 g. Horizontal bar=0.5 mm.

Table 2. Results of OMA in normal subject

ERECT, FERLOMEEEZIZD LA ot
(p=0.92).

3. EMAPE R EREEER

HBEZARD D, FWOCERETIR2VWZ LR LAY
DD, BNERPRERBEIZERLCARGERELEED, Wb
POHBE(LERHEIEFALY ZOBE L. —EAY 2R+
5.

N. O. 7%, Bt (F4WCTEF No. 1)

WHIORZT R CIBERERTLOFHRA L BEHBEORIKIL
DNEETH -, WPHRCRENEABC LRCEKERS
b, BNEOTEERGT S5h T, CT TIRZ0ENED
BEL L 52D LIZHELI 2. ZOEFTD OMA O
PRERIL16.18THH, EBEURCTHEERHD Z L% 5 1
heiz,

TOFCIZIBI(BE26, kHE1H) BEM L. HEKE
BRAWCRT. ZOIIFHME21.54, BAME28.71, S/ME
16.18TH Y, BEEERECSWTEERE DM EEEYD
iz (p=0.011).

4. EXREWEHERBEHTERHE
AR Rk ¥ e R EBRE T H B, FHRCE/)
BREEEN IV, FRRRR0D) 22 R2ERBrRH L0
O, BMEEHIBELTED, »oELVAENRE L iTE

Table 3. OMA data, size of perforation and air-bone gap
in the patients of COM with eardrum perforation

Patient OMA size of TM

number Sex data (gf/mm) perforation A-B gap (dB)
1 M 8.908 Large 8.75
2 M 10.786 Middle 6.25
3 F 10.646 Middle 12.50
4 F 9.080 Large 7.50
5 P 7.991 Small 11.25
6 M 7.150 Large 17.50
7 F 7.430 Large 7.50
8 F 13.477 Middle 16.25
9 F 11.094 Middle 11.50
10 F 9.892 Large 37.50
11 M 11.725 Small 5.00
12 M 12.474 Middle 12.50
13 M 13.702 Large 13.75
14 M 9.686 Small 22.50
15 F 9.154 Small 27.50
16 M 9.481 Small 15.00

Volunteer

number Sex OMA data (gf/mm)

7.055
12.212
11.038

7.040
11.499
11.981
12.772

8.172
10.161

8.596

2222 mmE R g

—
o

COM, chronic otitis media; TM, tympanic membrane;
A-B gap, air bone gap. Cholesteatoma cases are not
included in this category. Ossicular mability of all cases
is not restricted.

Table 4. OMA data, size of perforation and air-bone gap
in the COM patients with ossicular fixation

Patient OMA size of TM

number ®X data (gf/mm) perforation A-B gap (dB)
1 M 16.175 Middle 15.00
2 M 19.746 Middle 23.75
3 F 28.712 Small 20.00

M, male; F, female; OMA, ossicular mobility analyzer.

Cholesteatoma cases are not included in this category.
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DU b DR ZORLET S, FO—F%RT.

T. Y. 42i 5% (% 5 W TEH No. 2)

AR TR ERETH D, HEERIER, L5isal
BEOWEAELREIDOD CT TRENE - EHERERET
Dot WHFARTRENMOBWHEIRESAT, EFEIEET
Dotcts, BHRED LENR* R 2BOEH SHEHTCE
Vv, BEREREYRZOBMNEEBEL T\ Z Lk 5 hhibhe
7.

CORTRABINEMUL (BH 26, w2 f), FiE
14.58, FAMEL5.71, B/MEIS.51TH -1 (3 5). &R
BEEKRECTH- . FEERECR, FERIHLT
p=0.005 &, FEEVED L.

5. HEREWHHLEMELSR

S EREE X RRSNERETH O, EMOC LS
FRCE L VBT LR 38D 5 fo b Ic BN O T B ik SR 4
BHolbDRIZOHLT D, AFEO-FIX EFTERTS.

M. O. 40i%, 5 (F 6 12 THEHI No. 2)

H2 SR EREY B2, BESEEITFETHS.
CT TR EBBREEOBTEREE D500, BN G
REREE Th-7. BEHREIC TKHURME 61dB DR
By R,

ZOHTD OMA JIEREFI20.46&, EHFHEAE S E
FoTwic, FMAFRTIRF R 2 BHHABECH HEF(LE
vRDLN, RECE/NEFOTREIBAD - 7.

AR 260 (Br260) AU L (R 6), FiHE19.06,
%4 DRAMEIZ20.46, 17.66TH -7, FAEOBRER CEEE
LIRBEEYRD (p=0.032).

6 . BLERMEY: o B A gRe R

MR ERRE ¥ X ERSHERECH H, EHICE/N
BFOAY = ARHEEZRD, BNEESIRBELTVLOR T
DFE L. 36 (B 161, i 240 B84 L. —fleR
T
M. O. 195, B% (3 71 THEH No. 1)
BRAAE NI EBRELY R, CT Tk EEE, S ISR ik
EREEYRo2, SREBOFECHE L CRTEBETS -
o, BABRET 20dB DEEUHEREL T, AHOHHKE
RE.19TH . MFFEZY FERY 7 —+ X 2 EMTEE

Table 5. The data of OMA measurement in the patient
of cholesteatoma with intact ossicular chain

Patient

number Sex OMA data (gf/mm)
1 F 13.512
2 M 15.707
3 M 14,181
4 F 14.922

Table 8. Result of OMA in patients of cholesteatoma
with ossicular fixation

00D, ¥XZEOEH, EH, 77 1 BOLHAKEL,
SELTLH/NEMMORETS » 7.

COBRORMERROE LHeHR TIRT. FiE#E5.68, &K
fE6.19, BKHES.10TH-%. HEERETCRERSE L ORI
p=0.011 &, EEZEXHD-.

7. REMRERE

BEZAII b DD, SEILAEAZE L ENE L LIR
BCEO—BE LB SREL, BENFOEMNE2HED S
bORIDFE L. BEOBRERGHY OSEE T ~3E
ol - A EEHBENEETH -1z, —EfRTRT.

K. N. 258, B¥ (3 812 THEHI No. 2)

ERBIHARLEREETCH 7. CT Tk E~FEsE
CEHBEEOTHE B, BORETSEHEET 18dB L 2+h
BREBUHOTHeh -7, FHFETIRI VAT Y VRS
ERROAT, MUEHRORBOATH - 7208, SEZARL
TOREBAIFACRE L O, AFIOHRRERIZ25.198 , %
CEERER L.

ORI AP (BUIH, L 16 BEYLE (F8). F
#E21.85, MAME25.19, B/ME19.294 , PHEZLBOHT
BRRKTHole. BEERETIE p=0005 L EEELOMICE
BEXZED LN,

8. EW{LiER

FHMNCT 7 I BFEOEENHR IR LD 5] (B2
B, T3P W LTHBE Lz, —flaRT.

S. S. 185, B¥ (& 9 TER No. 1)

ERCH# 35dB DESUEEY RS, ERFERIEETH
D, CT THLHIRELXRR, #iy=2v 754 7 v AXER
Thote. MHFHRTRT7 7 BECEE AR L.

ZOBOWERRILEHMEL0.05, HAME3.33, B/ME6.86
THH (K9, BEERETIZp=0807T L FEWLOEBTEY
BRI T,

9. FESHEENEY

ST ETREDERED S B/ B HMY (E%kECOF
BB L BT A R ) bR 24 (BHE L E1, % 1 F)
FIDREE LN, — Bl TRRETS.

Table 7. OMA data in patients of cholesteatoma with
ossicular discontinuity

fj;t]tqebttr Sex OMA data (gf/mm)
1 M 6.182
9 P 5.757
3 7 5.100

Table 8. Result of OMA measurement in patients of
adhesive otitis media

Patient

number Sex OMA data (gf/mm)
1 M 17.662
2 M 20.461

Patient
number Sex OMA data (gf/mm)
1 ¥ 19.289
2 M 25.189
3 M 23,481
4 M 19.443
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Table 9. Result of OMA measurement in patients of
otoscrelosis

]:ﬁr‘ir:r Sex OMA data (gf/mm)
1 M 10.997
2 F 9.169
3 M 9.885
4 F 6.857
5 F 13.326

Table 10. OMA data in the patients categorized in
“ossicular discontinuity”

Patient

number Sex OMA data (gf/mm)
1 M 4.915
2 F 5.217

One patient (No. 1) has not undergone an operation yet.
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Fig.12. The histogram of three categories of ossicular
mobility. B, normal group; B, fixation group; [,
discontinuity group.
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A Study of Ossicular Mobility Kazuo Shibutani, Department of Otorhinolaryngology, School of Medicine,
Kanazawa University, Kanazawa 920—1J. Juzen Med Soc., 104, 175— 186 (1995)

Key words ossicular mobility analyzer, eardrum perforation, load transducer, displacement transducer
k Abstract

Prior to surgical treatment of the middle ear, it is essential to know the condition of the ossiculus. It has been difficult,
however, to evaluate ossicular mobility by routine measurements. A new ossicular measuring system, the ossicular mobility
analyzer, OMA, has been developed for diagnosis of the ossicular condition, in a fixed or relaxed state. This apparatus
measures the load and the displacement of the malleus manubrium jogged with a probe, which was directly connected to a
load transducer. This transducer and the displacement transducer were combined to the micromanipulator. The graphic
curve was drawn by X-Y recorder. The slope of straight regression line (load/displacement) of this curve in the range of 0.5
to 4gf were decided on as a parameter for comparison. A preliminary study was performed with ten volunteers who have
never suffered from ear diseases. The value of OMA in normal subjects was 10.05 + 2.17 (gf/mm). Both in the ossicular
fixation state, such as tympanosclerosis, and in the ossicular discontinuity state, such as trauma or cholesteatoma with bone
erosion, the data of OMA revealed a significant difference from the normal group. But other groups, such as chronic ofitis
media with eardrum perforation or otosclerosis do not reveal a significant difference. This examination can be undertaken
readily in an outpatient room under local anesthesia and greatly assists diagnosis and operation planning.




