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Studies of In-vivo Measurements of Bone Mineral
Concentration by X-Ray Scanning Kymography
Part 1 Principles and Methods of of the Measurements
Hirotosi Mihara
Department of Internal Medicine, Faculty of Medicine,
Shinshu University
(Director: Prof. T, Tozuka)

% B
BUHE G RTES RO MEC Y LT, h
FCH 4 O ERBERINTO D, BN, o
CH BN BhCu D I VT (B
WHERh, W) 1ok DRI D B :
B D HEECHDHVE VRGO IS o b
BRI LM S R =kl ) B+Ox
TR, BN BB S Fub B3 L IE
R RO B A R LB LIRS F, & LTl
SRR BE O E AL T B D B 7w, E D
b, BEATREE DM & b B AL 4R F — 4l Fic v
BEIIC & D 2D VBRI X b i R
HEEWET 555000, 3, ke o
R B WAC O RIERIC T % L HROM & 2 L
BEHANCE LRAROEHE LtELIAETAR
200, g x BRI 0 BRECo BT
WA LRSI X D INERA T DT B B,
wEEXMEEF = 75 74 OO |y ks
L LR SR O WEL Rake 0Kk
L0 B AR O IE T B I BRI (L B O
IR B D B B BE O Bt & By
Mzt DTHET Do

ERYSEROFE
B (BEIERTE STO-200-20). Btz ko
WEER L, 2R TMTChD, R 2 @D
BFHEE LA LN XRE Jo) &, ERxXH

Bt (I) oK log To-log I, 1145 % O flitle
ORI log T E WAL —EORIECH S @
AR T & A O XA ThH, A Cr
o Y e TU B R X GO X % WtE
KBRS T B, filiie s To UM LCL T &R
—OWECHINT 5 EOLBELR VA LTH
Do MU XML R B, SRS T e B Lo I
5 XHEAGR LT T/ M & ot ORI
VRBERRAI T=IoemtT, $¢5C log Iy—logl= T,
W t0g = pTaBE R LO, chxy
To & I oo, HE»—EChhltoyg
OMBTIERAT 2H LD, PHE, =BT
Ay e 7y Vb= aBEE TR R TII R
IFRERERE bR D L, 2, AR T ondViRsRaE L 1
emiJiAL A BRC TR L RO @ X R W L )
COMSICELAI Lick & 7 7 a0\ B bR b,

B &

fEBhdetbir, 4 —# —QE 110kVp, WEE 5mA
74z ~% Cul.5mm+ALO.5my R4, 2V Y+
B 1onx 0mn, ~ + OBHMLWE 10cw/min, Fis
FPCRERDIE T 44 SP-5 HA MM L, RO B R
12 gm/min, 5 v kakEE lom s LCEEHEEC
SRyH Top IR BRRCIE Ui M, AR OE
TLHEHE I & I 4 7T e

EEOBRE



62— (600) = M BE 5 g1k

Fig. 1. The Apparatus for Scanning and the Positioning
of the Right Leg

Fig. 2.
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PFig. 3. A Kymogram gained by Scanning Paraffin Phantom AR [ A B A B OV v i PR
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Table. [ Die chemische Zusammensetzung der Koerper von
vier Erwachsenen (Paul Fourman)
Mitchell u, Forbes u. Diesell_aen
Mitarh. 1945 Mitarb., 1953 1956
Gewicht (kg) 70. 55 53.8 73.5 62.0
Fettgehalt (%) 12.5 19.4 27.9 4.3
Wasser 77.6 69,4 70.1 72.9
Protein % des 16.4 23.4 23.8 20.6
Asche Mager- 5.5 6.8 6.8 6.0
Calcium gewichts 1.8 1.16 2.15 2.1
Phosphor 0.88 1.16 1.13 1.11
Gesamtealcium (g) 1129 1022 984 1260
Gesamtphosphor (g) 544 495 516 616
Table, T Model Experiment
. s Area P
No. of Composition (g.) OCFn(%enix;tlon Surrounded by ll\i/lz}tlo (if
Model CaCOg + l Base : ()0/) Kymographed Céﬁ%éﬁt
Cay(POy)s 9 Curve (cm®)
1 10 90 5.7 2.83 0.168
2 15 85 8.56 4.73 0.2815
3 20 80 11.4 5.76 (.342
4 25 75 14.25 . 7.43 0.442
5 30 70 17.1 8.73 ' (0, 5196
6 35 65 19, 95 9.83 0.585
7 40 60 22.8 11.97 0.712
.8 45 55 25.65 13.3 0.792
9 50 50 '28.5 "16.0 0.9166

Fig. 5. Quantitative Zusammensetzung des
menschlichen Knochens  Von H.

Oeser und E. Krokowski)
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Fig. 6.
and the Curve gained

X—Ray

Tank
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Schematic Diagram illustrating the Scanning of * Model”

Curve gained by Scanning
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Fig. 8. A Curve illustrating the Relation between the Ratio of Bone Mineral Content
and the Concentration of Mineral Mixture in Model Experiment.
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Fig. 9. The sites of the Femur chosen for X-ray Scanning

Curves gained

) A

Site B Site C
A—B 2em
Distance A C 10em

Caput femoris

A: Site corresponding to Basis patellae,

femoris.
Condylus B represents a cancellous portion.

C represents a cortical portion.
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Fig. 12. Kymograms of each Point on Femur.
(Figures on each Kymogram schow the Distance
from the Basis patellae.)
Table. [ Ratio of Bone Mineral Content of Different Points on Femur.
g;?:t}?nlgc?i:tf from Traverse Dorsoventral | Area of Area of ll\{/lzilflieor:If
Basis Patellae Diameter Diameter Each Section | Kymogram Content of
(cm) (cm) (em) (cn2) (cu?y | Fach Section

0 7.9 5.6 34.8 4.59 0.1316
2 5.0 3.7 16.28 4.5 0.276
4 4.1 3.4 10. 95 3.77 0. 344
6 BL.T 3.4 9.9 4.0 0.404
8 3.4 3.4 9.1 4.5 0.494
10 3.2 3.4 8.58 5.02 0.585
12 3.0 3.4 8.02 5. 86 0:73
14 3.0 3.3 7.79 6.8 0.874
16 2.9 3.4 7.43 711 0. 958
18 2.9 3.4 7.43 6.92 0.931
20 3.0 3.5 8.23 6.92 0.84
22 3.0 3.4 8.01 8.88 1.105
24 3.0 3.4 8.01 7.67 0.956
26 3.1 3.4 8.28 8.13 0.988
28 3.2 3.4 8.55 7.25 0.849
30 3.3 3.3 8.55 6.70 0.783

(Male 46 years old.)
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Fig. 13. Details of Measurements of Metacarpal, Spine and Femur Score
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