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Usefulness of Helical Scanning CT in
Assessment of Left Ventricular Papillary
Muscle Contractility

Masahiro Higashi", Hiroaki Naito®,
Seiki Hamada®, Jun Arisawa®, Osamu Honda® ,
Naoki M1hlara3’ Noriyuki Tomiyama?,
Takeshi Johkoh®, Munehiro Maeda®
and Hironobu Nakamura®

Three-dimensional data on the left ventricle at quasi-end-
diastole and quasi-end-systole were acquired by helical scan-
ning CT in 12 patients. Short axial images of the left ven-
tricle and long axial images of the papillary muscle were
created using multiplanar reconstruction. Left ventricular
dimensions and the length of the papillary muscle were
measured, and fractional shortening of the papillary muscle
was calculated. There was a good correlation between left
ventricular dimensions measured by echocardiogram and
helical scanning CT (end-diastole: r = 0.94: end-systole: r
= 0.86; fractional shortening of left ventricular dimension:
r=0.84). Papillary muscle fractional shortening was 6.3%
in the ischemic group and 21.5% in the non-ischemic group
(p <0.005). Helical scanning CT is clinically useful for the
assessment of left ventricular papillary muscle function.

Research Code No. : 507.1

Key words : CT, Papillary muscle, Heart

Received Oct. 26, 1998; revision accepted March 18, 1999

1) Department of Radiology, Osaka National Hospital

2) Division of Functional Diagnostic Imaging, Biomedical Research
Center, Osaka University Medical School

3) Department of Radiology, Osaka University Medical School

4) Department of Radiology, NTT Osaka Teishin Hospital

NIPPON ACTA RADIOLOGICA 1999 ; 59 : 333-337

EEATHOBEASIIMERSRHO—E & S, JFIC

H L O R T OIS IR R & L CFLIA I R
OEBEMAIEH I N TWAY, UL, FLEEIEREDMK
m%ﬁﬁﬂﬁitfw&w i, LEAMRTE, B

BEBITRESEETAIATEMERR H-O=RTCT—F
’HE BTES, JWEEBHENRELLTWAIZDH ERD
ns.

—F, FEEEROFELWAY HILCTIE, wwﬁ@Wﬁ
i EoEEMBOBEIEEIIETH D, ZRTBr
ﬁb@ﬁﬁ?b&ﬁ%ﬁﬁmﬁhfmm.itﬁUﬁﬂCT
D180FEFSEIEAREIE 2 FV A &, Wif§ ORI MEFEIE A
¥ v VR (EBR 1 BiE) ORES R BOT, LIEETD
Wy BAF A WSS N B2, Z 2 TUMEO~NY B VCT
F— 7 OEMY v FTOF—21—F v THiE % S EAER
L, ‘LEHAOREREOBEIREMET S &, %@ﬁﬁw
LRI T— 7 R BAZEHNTEL. 40, EE~NI D
LCTTHE LN HRRRIE & ORI L OAZED=XK
7 —% # W, FLEMIEEOM L A, WELA
& fRE L 7.

MHRETE

ﬁ&m[ﬁ%mﬁﬁitu%ﬂmt&mmﬁﬁﬁLtu
FEBIT, BT 6, tks Bl FII21~695i% () L iR
Rz 5 56.4+ 15.6&). FREBNFUS, B S Bl (&8
3 HORZERI), REMRFERILIR 1 B, KEIIRFERILIRAEMR %
16, 77 0—DUgdiE 1 B, KEREHE 1 B, B - WERRY
Vaf F—-2ZA3FITH A, FER, OHEiZde~T74/7
(E¥ + fEHR 2 ; 59.816.4/47) TH o7z,

&6l 12 GEFE B o» 3% f5 [0] 82 B CT % { (High Speed
Advantage) X L, CIEEOEZCTRELZITo72. AF
¥ BEE (EER 1 BER) 1318, S EEE120KkY,
Bit200mA. FEA A T — FiEHE (300 % 7213320mgl/
ml, 100ml) % F1.5ml O HEE CRHEFEL, H60REH
5, AT A4 AES5mm, 7— 7 VEBEI#RE Smmil T, 9305

41



334 AN A IVCTIZ & B e 2 FLIE TG IR AEAEm

Fig. 1 Annuloaortic ectasia in a 54-year-old woman.
Left ventricular helical scanning CT images (Ax) at quasi-end-diastole (ED) and quasi-end-systole (ES). Left ven-
tricular short axial images (Short-Ax) created from upper original images using multiplanar reconstruction.
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(multiplanar reconstruction) (2 & 1), LA CTOREZE L
NV OFEE A VR L (Fig. 1), #ELRRDSE, eIl
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BEMRII27E1%, LTa--KTiE31+12%, MR
0.84TH o7z, CTOHIFEAPEIL LTI —FIIHFL TR
RRE CEBRNEERFIL O T —FIIF L TR E L
TH SN, MEMFER LA T2 % 2> o 72 (Wilcoxoni®
). MBIIMZEE DICRIFTH - 71208, HHREI P
o7z,

2 BIOFHAIC B 5 LR FLIEMH R OMBHREI20.930TH
> 72(Fig.5). WARMARTFLIARERIE, MM RBEET2.8+
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AR, Rt O RERET27120.6cm, FEEMEBET2.1
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Fig. 2 Method used to produce long axial images of papillary muscle.

1: An axial image containing papillary muscle was selected.

2: By referring 1o the axial image, a left ventricular iong axiai image along the papillary muscie was created by muitipianar
reconstruction.

3: By referring to the long axial image, a left ventricular horizontal image was created along the papillary muscle.

4: By referring to the horizontal image, a left ventricular long axial image along the papillary muscle was made as
long as possible.
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Fig. 3 Ischemic heart disease in a 66-year-old man.
Long axial images of left ventricular papillary muscle (left). Schematic image and formulas for measuring papillary
muscle length and calculating fractional shortening of the papillary muscle (right).
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Fig. 4 Correlation of left ventricular dimension between helical scanning CT and echocardiogram.
End-diastole (A), end-systole (B), and fractional shortening (C). Dd: diastolic diameter, Ds: systolic diameter, FS: fractional shortening.
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Fig. 5 Correlation between two measurements of papillary muscle length.
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2.9416.9%, FERIMBET24.3:£7.7% &%), B
HCHEIEETS 272 (p<.05 ; Mann-Whitneyf#
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). BIFLEG, BRILEGE A bE R, B
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< .005 ; Mann-WhitneyfE%E) .
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Table 1 Papillary muscle length in the group with ischemic heart
disease (IHD) and the non-ischemic group (non-IHD)
Anterior PM(cm) Posterior PM (cm)
IHD 28+06 3.2+0.6
Diastole
Non-IHD 29+03 31+05
IHD 2.7+06 31+05
Systole
Non-IHD 21+03 25+0.3
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Table 2 Fractional shortening of left ventricular papillary muscle
in the group with ischemic heart disease (IHD) and the
non-ischemic group (nen-IHD)

IHD (%) Non-IHD (%)
Anterior PM 29:+16.9 243+77 (p<.05)
Posterior PM 9.7+87 188+6.6 (p<.05)
Anterior PM
+ 6.3+12.9 21.5+74  (p<.005)
Posterior PM

Probability determined by the Mann-Whitney U-test.
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