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Roentgenclogic analysis on the Effect of Hanging-down
By Masahiro OKABE and Muneo SHIOTANI

This study was undetaken to investigate the effect of hanging-down when applied
as traction treatment in the field of orthopedics, and to find out more effective
method.

Method: Reontgenologic reference; X-ray photographs of 48 subjects were
taken in the case of a front view to bring L; into focus and the case of a side
view to bring Ls into focus under the X-ray illumination with an image amplifier

Results: 1) Reform of scoliosis by hanging-down was ecognized.

2) Extension by hanging-down for 60 seconds gradually increased.

3) Extension at the load of 2/3 body weight, body weight and body weight
plus 10 kg showed at a rate of the following figures; 4.42, 6.33 and 8.67 mm.

4) It was recognized that the less the interval time of hang-down the more
the increase of extension.

5) There was shown an increasing tendency in anterior intervertebral spaces
of L4f5.

6) There was no change in extension between the traction at the load of 20 kg
and hanging-down.

7) There was shown an increasing tendency in the length of anterior-posterior
intervertebra; spaces of L, ; and Ls-S by hanging-down in fiexion posture
at the hip joint’s angles of 135° and 90°.

Summary; By reasons above mentioned, it is considered that hanging-down
alleviates the low back pain caused by L,-; and has the same effect as the interval
traction in the sence of muscules and fasciae contraction and expansion. Therefore
hanging-down reforms the scoliosis and this effects range over. Hanging-down be-
comes by the following procedures.

1) To prolong endurance time. 2) To increase the fregency. 3) To increase
the work load. 4) To hanging-down in fiexion posture at the joint’s angles of 135°
and 90°.
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L, LBEHEPRIMCERTHERALD B DA,
AEADRBEF T I 5T, T, 2EIOME
JiEnE, A 43%, L£NE 28%, S
=5 49, straight 24% <T» 9, BB TN
DEBYME Rtk 48% bl
SHENY OB EC KT 5 hEEDOTFY
i, 4.70° 5 2.55°, FAEE 8.18° 75 1.14°
L h BRI HE M E R (P<0.001) TH

K2 HERFE X OHERA

BRI HER B & HERT A O (K 2) ot ¥, BEOBERIFECHLL 19%
h) FIEMSD 2D RIETH YD, RAERHBROBEIEI RO RIKME

RleREwmI g, RRFRETF, KBEAL  2RCEKEME T L3hs X5, Ak
R b o3 Sxfss MM 185°, 90°, 80° 7¢ O RO MBI H L COIBIEESETT 5

% B 7 i L ey LDT, SHIANVICIBFRFOES X
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WO Lo R, FRFE o APy =53.9) HF (C=49.8) L3tiwE<, Wb
4.70° ThYH, VHERRTREFHEECZE LWL  OBERIFEELEAERELLLOLEbR S,
TAHEBHREE 1 6, BB 2 flTh -1, FOEREEET I Hic-> TTFRHES Z &

Rk, FEOLIAMEE OFET 3.18° & 3, 1) FE4EC X ZHE(FESE 5.9mm &
FREECLEEOMITEL, 100% o XL, FF 6.6 mm 2 RD LR, We
L straight 11 ] (81%) oA X 5@ E  CHESHBROKGRRC X » THECEH % &
DILENZE Db, (F 1, 2) M, HFouv e k) 2) Hxo4ByShoEE (BB
TR, BHESBEE2GITH - 7o, B OREEC X 5 M) 8) M OfIEE

B OTEFTAL, Ly © 21 AxkEe L,- ofE (IEoREMNC L AME) 4) 85X
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Subj.  Exten- Curve (Gobb)® Curve Point Direction

No sion Stand. (burasagari)
1. 3.2 3.0 2.5 Ly >
2. 5.1 1.5 0 L >
3. 6.0 8.0 4.0 Tyo-Ly >
4. 10.2 10.0 4.5 Loy >
5. 10.4 5.0 2.5 L4 >
6. 3.8 5.0 1.5 Ls <
7. 0 2.0 1.0 Ly >
8. 7.5 1.0 0 L, >
9. 5.5 8.0 6.5 Los <
10. 8.2 3.5 3.0 Lis <
X 5.99 4.70 2.55 <=3
S.D. 3.28 3.08 2.06 >=T
t 4,04%*%*

*** P<0.001
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£ 2 FRCKRT L WEE S L OBRERE RO MR

3 o
T sund(Bumsegar) | Curve Point  Direction
1. 6.4 4.0 0 Lj_ s <
2. 6.7 1.5 0 L; >
3. 5.2 0 0 / Straight
4, 5.5 5.5 3.5 L <
5. 6.5 1.0 1.0 L, >
6. 8.0 5.0 3.5 L, >
7. 9.2 0 0 / Straight
8. 5.4 0 0 / Straight
9. 4.7 2.0 2.0 Ly <
10. 4.4 5.5 3.0 L;.L, S
11. 8.2 6.0 1.0 Ly >
12. 4.1 2.0 0 Ly >
13. 7.2 9.0 0 L;.Ls S
14. 3.6 3.0 1.0 Lis >
15. 7.0 0 0 / Straight
16. 11.3 0 0 / Straight
17. 14.2 3.0 3.0 L >
18. 2.7 0 0 / Straight
19. 7.6 4.5 3.0 L; <
20. 6.0 0 0 / Straight
21. 4.8 0 0 / Straight
22. 7.9 3.0 0 Ls >
23. 2.3 3.5 0 Ti-Ly >
24, 5.2 0 0 / Straight
25, 2.6 2.0 1.0 L >
26. 11.9 7.0 1.0 Lsy <
27. 3.5 6.0 1.5 Ly >
28. 10.4 5.0 1.0 Los <
29. 15.1 7.0 4.5 Ls 4 <
30. 3.1 7.0 3.0 Ly >
31. 2.0 4.0 1.5 Lo-s >
32. 5.2 0 0 / Straight
33. 8.7 4.0 2.0 <
34 / 6.5 1.0 L, <
35 / 5.5 3.5 L <
36. / 0 0 / Straight
¢ 6.56 3.13 1.14 <=10
S.D. 3.27 2.69 1.37 >=13
t 5. 4T¥** S=2
Straight=11
% P <0.001
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DBz p iR EE LR L, 10 454
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K7 FEBLEDLIND

SHIND 30 BHEOFY 5.4mm &, HE
DEIBRE RDbIT, FEF|EHE 20kg K e
S5 XD OER b B ARREIZASEDO L D
THHZ Exmbht, (M7 M, MBI
JEHEZES | i 5\ C, MRE#EFE (C=21.8)
A ERZRLED, £bLINDTIE (C=
66.4) TOBPMAZIKTH o, T THED
EER, SHINYFOMEBL LBBEAZELEAR
b, HRORVWELINVAFICLDY,
#5| 20kg B LOBRYFRTH LN
BBLichd, LaL, BRAEYLLFTCT LR
ENETTHHAF bR, TOBIELER
WIEEA T RETHH 5, M, FHlok
DERIFHECMRERALRL, FEFLRW»
THEC X HAHEVRED ORI,

h) Hi, RIBHERR I X OHERA

SHINYIZ XY, Ly, L-S ORIERHER KR
T ERFEREENLA 15.75mm 25 15.85 mm,
15.80mm 7% 1.698mm ~ t3tiz 2%, 18%
OBXER AR LI, (& 3)

L,y 0B H#MEZ 7.65mm 25 9.03mm
(P<0.001) ~ & 19% DBKRLZZD L DD,
Ls-S ksl 8.10mm 55 7.83mm ~ &
3% OPMERER LI, LHL, ZTORPR
11 Ls-S RIS R D 18% BA Kb LIEfEC
Botco

L, s R AHEAT, AEORARL D
Rih LS @R\ Cidic AEE 2R Lz,

ZOMRENDLSL IR DI, KHEERC KT
HEBANOBEXRIET O Lich, HEMAR
ORJUBEINDB Z L2 RBT 5,

) HiEfLELEMD

L., Ls-S BIBHERIREIL 80° B BhALIC TR %
PNEL, BT 90°, 185° i oOlETH Y, A
EodmztE W IIMEL B o1, (3 4-1, 2)

L5, Ly-S SIHERIS0R, AT3BHERINE & 13t
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L, 5, Ls-S OffEIAIL, AE OB KR
AERE D o T,

Ll EofERix, BiHE CTORLAHRBALED
IRV BT D LS BEEMEORT 5N
DHIE L 7B A, BETL 80° BHfL L D%
&, B RFEREoRMERELL, o
MR OB AKMET T 52 &b, &I
RS H 2D, BB 135°~90° TH 5,

= B3

o X S#320RERNADSD IR, T
FOFEAC L VBN R 2R IEE LR
EORRNIFHE L SO TH B,

1) S5 IR0k B AENE )
BEHofBEazRL, HER b FH 6.43mm
DI EERD BT E0b, BEfITECEET
BHEEIEI M O A BT 2 R BT
BRI E I b,

2) HHINVIED Lo, fl, HBIHEREE
AEXL, 2OoMAREI T LRI
THERIFLOPER A FRT 2ER LB &b
b, HERIHBL RS 5 migiR ik o
B L7 %,

3) KEw X5 K BEC Lkt
Hionhd 5 BE O, i kb, BRE
EHOREM LD,

4) BEHFREASCHTABEOFRICE
TER b,

Fio, RDRATENL, FERL BHE AWLR X
hZEREE, BRBIAT 158°~90° Bz T .55
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&3 i - BEAERE

[P Ls
Subj. Standing Burasagari
No La, La, 0y La; La, 0,
(mm) (mm) (°) (mm) (%) (mm) (%) (°) (%)
1. 16.0 7.0 13.5 15.0 94 8.0 114 11.0 81
2. 13.0 9.0 6.0 14.0 108 10.0 111 6.5 108
3. 15.0 7.5 12.0 16.0 107 10.0 133 9.0 75
4, 17.0 7.0 17.0 16.0 94 8.5 121 13.0 76
5. 16.0 7.0 15.0 18.0 109 8.5 121 15.0 100
6. 15.0 6.0 12.0 14.0 93 7.0 117 10.0 83
7. 15.0 8.0 10.0 15.0 100 12.0 150 5.0 50
8. 19.0 8.0 13.0 20.0 105 9.0 113 12.0 92
9. 18.0 7.0 17.0 18.0 100 9.0 129 13.0 76
10. 18.5 8.0 15.0 17.5 95 10.0 125 11.5 7
11. 18.0 8.0 15.0 18.0 100 8.5 106 15.5 103
12. 20.0 7.0 18.0 18.0 90 9.0 129 14.0 78
13. 16.0 6.5 15.0 16.0 100 8.0 123 11.5 77
14. 16.5 8.0 12.0 16.0 99 9.0 113 10.0 83
15. 11.0 8.0 5.0 12.0 109 8.0 100 5.5 110
16. 14.5 6.0 12.0 13.5 93 7.0 117 10.0 83
17. 20.0 10.0 16.0 18.0 90 11.0 110 11.0 69
18. 10.0 9.0 2.0 10.0 100 10.0 111 0 0
19. 11.0 10.0 9.0 16.0 145 11.0 110 7.5 83
20. 15.0 6.0 12.0 16.0 107 7.0 117 11.5 96
X 15.75 7.65 12.33 15.85 101.9 9.03 118.5 10.13 80.0
S.D. 2.87 1.19 4.20 2.36 1.39 3.75
t 0.29 7.8k 5. 48%**
41 FIRLSDIM DI kTS
) Standing Burasagari Burasagari
Sﬁ%‘] Lal Laz 01 Lal Lag 61 L31 Laz
(mm) (mm) (°) (mm) (%) (mm) (%) (°) (%) (mm) (%) (mm) (%)
1. 14.5 6.0 12.0 13.5 93 7.0 117 10.0 83 10.0 69 11.0 183
2. 20.0 10.0 16.0 18.0 90 11.0 110 11.0 69 15.0 75 12.0 120
3. 10.0 9.0 2.0 10.0 100 10.0 111 0 0 11.0 110 10.0 111
4, 11.0 10.0 9.0 16.0 145 11.0 110 7.5 83 12.0 109 14.0 140
5. 15.0 6.0 12.0 16.0 107 7.0 117 11.5 96 14.5 97 10.5 175
X 14.10 8.00 10.20 14.70 107.0 8.67 113.0 8.00 66.2 12.50 92.0 11.50 145.8
S.D. 3.4 2.10 5.22  3.07 2.42 2.12 0.98 1.58
t 0.50 3.16%** 2,93%* 1.22 4,30%**
42 RBALEBLIMITET S
. Standing Burasagari Burasagari
Subl: [ay  Las o, Las La, A La, La:
(mm) (mm) (°) (mm) (%) (mm) (%) (°) (%) (mm) (%) (mm) (%)
1. 11.0 6.0 7.5 13.0 118 4.0 67 15.0 83 9.5 86 7.0 117
2. 15.0 10.0 9.0 11.0 73 10.0 100 9.0 69 13.0 87 12.5 125
3. 13.0 9.0 8.0 16.0 119 9.0 100 11.0 0 12.5 93 8.0 89
4, 15.0 8.0 13.0 17.0 113 8.0 100 15.0 83 13.0 87 11.0 138
5. 17.0 5.0 17.0 17.5 103 5.0 100 17. 96 18.5 79 13.0 260
X 14.30 7.60 10.90 14.90 105.2 7.20 93.4 13.50 66.2 12.30 86.4 10.30 133.8
S.D. 2.23 2.07 4.04 2.79 2.59 3.43 1.61 2.68
t 0.50 1.00 1.95 4., 78**F* 1.80
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kL OHER A4
L5' * S
Standing Burasagari
La3 La4 02 Laa La4 02
(mm) (mm) (°) (mm) (%) (mm) (%) (°) (%)
15.0 8.0 11.0 16.0 107 7.5 94 12.0 109
14.5 8.0 10.0 17.0 117 7.0 88 17.0 170
14.0 8.5 10.5 17.0 121 9.0 106 16.5 157
18.0 9.0 17.0 19.0 106 9.0 100 18.5 109
17.0 7.5 14.5 21.0 124 8.0 107 19.0 131
14.0 6.0 12.5 15.0 107 5.5 92 14.0 112
16.0 10.0 9.5 22.5 141 10.0 100 18.0 189
16.0 7.5 14.0 18.5 116 8.0 107 17.0 121
18.0 9.0 14.5 21.0 117 10.0 116 18.5 128
14.0 10.0 7.0 11.5 82 10.0 100 11.0 157
16.5 12.0 8.5 18.0 109 10.0 83 13.0 153
15.5 8.0 13.5 19.0 123 7.0 88 19.5 144
11.5 8.5 5.0 16.5 143 7.5 88 16.0 320
18.0 5.0 19.5 18.5 103 5.0 100 20.0 108
14.0 7.0 11.0 15.0 107 7.0 100 12.0 109
11.0 6.0 7.5 13.0 118 4.0 67 15.0 200
15.0 10.0 9.0 11.0 73 10.0 100 9.0 100
13.5 9.0 8.0 16.0 119 9.0 100 11.0 138
15.0 8.0 13.0 17.0 113 8.0 100 15.0 115
17.0 5.0 17.0 17.5 103 5.0 100 17.5 103
15.30 8.10 11.63 16.98 112.5 7.83 96.8 15.48 143.7
1.96 1.76 3.77 3.18 1.87 3.23
3.471%%* 1.57 5.66%**
% =[(burasagari) mm & °/(standing) mm & °]x100 *** P<0.001
Lys B « BREHERIR 35 X OHER A
135°) Burasagari 90° Burasagari 80°
01 La1 ) La2 01 Lal Laz 01
(°) (%) (mm) (%) (mm) (%) (°) (%) (mm) (%) (mm) (%) (°) (%)
-1.5 —13 11.0 76 12.5 208 -3.5 — 29 9.0 62 13.0 217 —6.0 —50
5.0 31 13.5 68 13.0 130 1.0 6 14.0 70 14.0 145 —-1.0 — 6
-1.0 -50 9.0 90 11.5 128 —5.5 —275 10.0 100 12.5 139 —5.5 —28
3.0 8 12,0 109 165 165 —6.5 — 72 11.0 100 14.0 140 —5.0 —b56
8.5 71 12.0 80 1.0 167 1.0 8 12.0 80 11.0 183 1.0 8
2.80 14.4 11.50 84.6 12.70 159.6 —1.30 — 72.4 11.20 82.4 13.00 164.6 —3.00 —26.4
4.19 1.66 2.41 4.42 1.92 1.37 3.11
3.55%* 2.07 5,20k 7 .03%% 2.25* 7.95%** 6. 97HH*
% =[(burasagari) mm & °/(standing) mm & °] * P<0.05 ** P<0.01 ¥k P<0.001
Ls-S i « MHEME R X ORI A
135°) Burasagari 90° Burasagari 80°
02 La3 La4 02 i Las La4 . 02
(°) (%) (mm) (%) (mm) (%) (°)Y (%) (mm) (%) (mm) (%) (°) (%)
4.0 53 12.0 109 11.5 192 1.0 13 9.5 86 9.0 150 —1.0 —13
1.0 11 138.0 87 135 135 — 1.0 ~—11 11.5 77 14.0 140 —4.0 —44
8.0 100 11.5 85 9.0 100 5.5 69 12.5 93 9.5 106 4.0 50
5.0 38 13.0 87 11.5 144 3.0 23 11.5 77 12,5 156 —-1.0 — 8
8.0 47 13.5 79 10.0 200 10.0 59 12.5 74 9.0 180 8.0 47
5.20 49.8 12.60 89.4 11.10 154.2 3.70 30.2 11.50 81.4 10.80 146.4 1.20 6.4
2.9 0.82 1.7 4.27 1.23 2.31 4.76
3.32%* 2,31%* 3.63** 5, 20%** 4,22%%* 4.46%* 5.48%%*
% = [(burasagari) mm & °/(standing) mm & °]x100 ** P<0.01 *¥** P<0.001
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