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Three-dimensional Reconstruction and Measurement of the Angular
Relationship and the Diameter of Semicircular Canals

Kasumi YOSHIKAWA
Department of Otolaryngology (Director: Prof. Tetsuo ISHII)
Tokyo Women’s Medical College

Recent advances in three-dimensional studies of the vestibulo-ocular reflexes in the monkey
have led to more detailed knowledge of the anatomical structures of the semicircular canals
(SCCs). In this regard, using a newly developed three-dimensional reconstruction method and a
personal computer, the author has determined the longitudinal and transverse diameters and
angles of the three SCCs in 3 Maccaca monkeys. In brief, the contours of the bony SCCs were
outlined on serial sections of the temporal bone and then fed into the computer for analysis. Two
planes, a standard plane (S-P) and the torsion plane (T-P), were used to represent the planes of
the SCCs.

Results revealed that the anterior SCC (AC) twists posteromedially on the non-ampullated
side. Further, the mean AC angle between the S-T and T-P amounted to 16.1 degrees, which was
two times greater than the angles of the other two canals. It was also found that the angles
formed with two of the three SCCs varied from 70 to 110 degrees. With regard to AC plane
angles, the mean about 30 degrees, great individual angle differences were noted on both sides,
although the angle differences in the synergistically functioning canal planes were less. Also, the
synergistically functioning S-P canal plane angles varied from 160 to 170 degrees, whereas the
T-P angles mainly consisted of a single plane. Finally, the means of the longitudinal and
transverse diameters of the AC, PC, and lateral SCC were 4.77 X 4.31 mm, 4.75 X 3.79 mm, and
4.73 X 3.98 mm, respectively. These anatomical relationships, when analyzed with the corre-
sponding physiological findings, may yield important data, although the number of samples
studied in this series is not enough to draw final conclusion.
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M : Macaca mulatta, F : Macaca fascicularis. (A1 °)
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M1 M2 F1 6 H¥5 M1 M2 F1 6 ¥y

AT | 5.43 4.65 4.16 477 5.24 4.01 3.80 431

| 5.48 4.90 4.00 ’ 4.54 4.01 4.24 '
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% | 5.07 4.78 4.09 ' 3.90 4.18 3.81 '
SR H| 4.9 5.15 4.54 473 4.35 4.22 3.19 3 08

A | 5.07 4.55 4.12 ’ 4.66 3.96 3.60 '
M : Macaca mulatta, ¥ : Macaca fascicularis. (B mm)
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L d o708, BIERE MBI TEA S g,
B—YmE i3 otz, Zhid Bohmer 590D
KRBT, KFEMRERKE DR & 4% 5 Hid 4
FHE DA ENENGER L TARE S ¥l L &
DOE/NGETIEZWZ &, ThbbEEYRE
KM DOFEBOEEOREWEE T2 L 2K
93,

3. —RFERENE M LTAE
PVDZDDFRENE VI TAER, TP

&5 Sato 5Dt MEHEDHE L DK

R E- RAEE #/o® ¥ Om R 2 ¥ @
Sato & xE Sato & EZE Sato & E T

£k (n=10) | ¥ (n=6) Erm=10) | ¥ (n=6) | £ F(n=10) | ¥V (n=6)
ATERE 16.4+3.6 16.1 AERE- HEHRE | 107.915.5 99.6 95.8+11.2 90.3
B¥RE 8.5+4.2 8.4 HERE—HAPERE | 87.3+6.9 87.4 90.9+8.3 82.1
HRIHEHEE | 9.5+6.7 7.4 HI¥HT— SRR | 78.7£10.0 97.0 92.6+15.4 9.6
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CR6 HBEAROXER L OB

Blanks & Beck 5 Takagi & Sato & E.
E b 7 HT v = E b Standard plane | Standard plane
(n=20) (n=18-20) (n=1) t kb (n=10) # )V (n=6)
APERE —RYRE 81.16+4.72 86.48+3.43 83~88 108.2 107.9+ 5.5 99.6
BERE—SMUERE 95.75+4.66 88.49+3.91 80~92 101.3 87.3+ 6.9 87.4
BB — MU | 111.76£7.55 98.73+5.39 83~85 101.8 78.7+10.0 97.0
THIA R E 19.82+14.93 2.24+0.77 (180—)11.8
BRRERE- ABERE | 23.73+ 6.71 | 11.18%3.12 (180—)19.5
ERERE--AESYHET | 24.564 7.19 | 10.67+3.55 (180—)16.7
(Bf7 °+SD)
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I2BMENBLEMACTL, BRORTAEIIE
ALY bEMT/INE Y, Takag 53 AT L
FERROTETE b ESE B XKD 21T VRS
L Tw3, Takagi 52VO8|E TR L DERE
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ORBEICb TN AR D>, FEEHE
DENIFTEREORZE2[ LT 25 2 L HER
ENTWLE2 EREFWIENSH LI LD, %
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MRIOFRERPEHE 2R T 2EOEE L5
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4, BRHFRENELMZ LT RAR

E—{E&R DA OFHRE » B « STElL 723k
Hixd iz, Blanks 53t MEEBE RHIBL=
ODOHHEEBHIY, v 270X —F -1 T¥
HEEOE S ZHEHFL, Ao EPa—F—K
o THHREOHEREL T, BXRD¥EHE L
Ried stereotaxic system & O FEE, MEIDFHRE
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WM DOWTHEHAIL T 32, Blanks 52 & %
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BIAMERERE O 2 3 AE, BHRE LFRIOEF
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REISEEEFED, X 5B L) FEEICES <
ZEWE-T, EATHRNBELRET 2 2
EDHEING,

A DL R IL Blanks 5D b + OEFHAIEIC
AL TFEICEMLL Tz, vz By Cliflo
&2 B YRE D L Y FEIGEM BRI D S
i, EEEECBLTE VXD EETH I
OENBEEEES|EET I LRI D I EE 2
5h3,

5, #HBTORE

Macaca D=>D¥BFE DR X 2 EH] L iz HiE
A shizy, MEOFHRERHEOREERT I
Y.

Igarashi? I3 AMAIRERE L FITIc R 3 L 5 10
Y% & o BV ERC LY, &, VAY
VB X ORI OMIERE OE, BXE, 277
DEEPEESFICOVLTEHEIL, I EDL S5
BEHEORERIZE b T6.4mm (BEEBFOK X
X 1180 135mm), Y AN TIF3.6mm (FEEE
DAKEE 147X35mm) (R7) T, HEEFOKE
2T AHRFREORIIT Y AL TiEE bDK
2{ETH B EEEL TS, Sato 52013, KL
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FHEOELEBRL, HEELX DLW THRAL T3,
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R7 FHEOMEOLLE

Sato & Igarashi EE

B ey = E=] Y AP R

(n=9) (n=9) (n=5) (n=10) (n=6)

HIEHE | 7.6210.44 | 6.7840.56 4.77
HBRE  8.33£0.74 | 7.78+0.89 4.75
SMEIEEE | 6.2640.56 | 6.09%+0.50 4.1 3.6 4.73
REETRE 40 35mm 52~56

(847 mm=SD)
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