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—ABSTRACT —

PURPOSE: The purpose of this study was to investigate the influences of lumbosacral angle,
lumbar lordosis, pelvic level and symptoms after standing lumbar traction on HIVD patients.
METHOD: For this investigation standing lumbar traction was administered to 22 patient who
were diagnosed of HIVD. Standing lumbar traction was given to the subject patients for 3 weeks,
times a week and each standng lumbar traction lasted 25 minutes. RESULT: For lumbosacral angle
statistically significant different was not found although the lumbosacral angle was normalized. For
lumbar lordosis statistically significant different was not found although the lumbar lordosis angle

was decreased. For pelvic level statistically significant different was not found although the pelvic

10| =22 1999: WCPT ah&chs|(Rusioh ol SEEUS.



level was equalized. Statistically significant improvement in symptoms was found after standing

lumbar traction. There was significant correlation between lumbar lordosis and lumbosacral angle.
CONCLUSION: This study was found that the influences of standing lumbar traction was to

decrease symptoms than lumbosacral angle of patients with HIVD. Therefore, it is necessary that to

treat the patients with HIVD applied the method to correct spine angle and pelvic level with

standing lumbar traction.

key words : HIVD, Standing Lumbar Traction, Lumbosacral Angle, Lumbar

Lordosis, Pelvic Level
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% Zolth. wEtA 7RITE FANEAE 25
o3 1 Y E W & F e FUF TXE Ho
Ao+ (Kapandji,1974).

259 90 w5 gt BAQ 840 g
Rol7] gie] o8 Zxex throjof & Aoln,
539 ML AQY A2F dejol w2t AR FA
7F A5 99 7] Wil B e Brbt a7
(Andersson, 1981 Nachemson 3} Bigos,1984). Graves
(1999) & A3AA ] ¥ 7o) AVl 724 &
A, 22 o 484 29 283 22449
A8A 7158 2ol A7l AGEE 89l 5or
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Aojt}, o]AL AgH o2 & uf YA #FAEY
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A3 AN BY FF o2 Fnlg Hof g}
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& Ho|eA] Yolruz} gt
o] 93 & A7E teH 2L /M ARSI
o ,
714 1) VTE Lumbar lordosis Angle(LLA)E
%33t & Aol
7Wd 2) VT+ Lumbosacral Angle(LSA)S 374
shA1 g Aot}
7Md 3) VTE Pelvic Tilt(PET) & %43 A E
Rolo},
7V42 4) VTE Pelvic level(PEL) & A43A12 A
o|t}.
7Md 5) VTl A 87|7td & {39 Y 4=
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£ A7 19984 1904 7971 el B
W 85845 #€790] §leH, CT, MRI
o8 83370 GEF0E Wad AT A
7] (Vertetrac) & A-43l=dl 3lojA Woe &A%}
e B35 229E ddeg A A% 3
F4%sl $59 W3kE gotry] gl 35| 44
A A&Aez NBE T FAE WFoE U
gl gollA dzl7l 16%0] fom A7t 68 o
o AHEEE 19M)0x] 58418 Ao 35.19
+10.32%¢t.

AP 3 ENEH

o] A7E Yal WA TR 719 AFE AL
A &S AQXEE AAE7] A 1A g2
ZAHconsecutive standing lateral radiography:
AP, Lateral)9 X8 43Y 7449 2, 3 2} 24
o] AAE AN dw, X8 A7 3F Fo FAT F
% (lumbar lordosis angle)®t & HFI4 =
(lumbosacral angle), SRAL ZHE(pelvic tilt) 2
gl Zuk &% =0 (pelvic level) 9 2tolE Z2 H|
st HElEF 0 2 M9l AelelA 3 g

a8 1. AAAl 25

07 AAS AP O 268 A AL A7) ¥
AF|HA e met ghol e AME ST
@ag .

dadgo] AAPTHE AALYGA FulE A AA
(standing position) |4 $%(PA)Z &% (Lateral)
o2 Ao| 139 1402 ZHstn AA vlue &
A 3339 ARE vu st 8 F AW
(lumbar lordosis)& 1 £39] do] 5W 89|
olfiuld} o] F& Z& AME-3 Propst-Proctor and
Bleck ¥ & ol &3 on(2d 2), 8374
(lumbosacral angle)®] $3-& #9€ 399 I
glo] Al 1 AF29 Auin FyHe] Ao 3
£ Ferguson W& o] &35t (24 3).

a2 2. Lumbar Lordosis angle ;

Propst-proctor and bleck used the bottom of the
fifth lumbar vertebra and the top of the first
lumbar vertebra. This is a reasonable technique
with a normally shaped fifth lumbar vertebra.
norm 40 degrees.

agn FWHAA Axe FHAH # Y
(promontory)# X ZZ 34 (superior border of
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18] 3. Ferguson s lumbosacral Angle ;
Sacral horizontal angle, formed between the
horizontal and the line running through the
superior aspect of S1. norm 30 degrees.

—H1 2o duin SEuintel HZH(HY 30%)

1%l 4. The Angle of Pelvic tilt ;
formed by the horizontal and the line joining the
promontory to the superior border of the pubic
pymphysis, norm 60 degree.

&

the pubic symphysis)& 9Z23te Q40| o
Ao YAzt o3t 4= EHolth(ad 4). I
o] Zole FHAH o} F& ZolA 25 o9 Zo]
£ ZAE o438l mm THE FA}A

Hi
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248 2 ZE BAA Azle SPSS/PC+ (Sta-
tistical Package for the Social Science) 2 S7414]
2 &t 8FAT 45, 8AF 4x, W]
€719 AAAQAE A3 Fo Hsle] HFF 3ol
Gotr 7] 943|A t A% (paired ttest) S HAIBIAL,
zt 9QIzke] A tigt dEAAI e} th-gAtolol el ¢
A& AR BAA Rl AFe s
o= 0,052 31t
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2299 FH 9E5 A5 AV 1690l
o, ozt 69olAth. AHEZE 19494 5841
Hod#o| 35.19+10.328¢. B AFL 61.95
+9.28(H& 50, A 79)kgolH o, 7l H
168.77(34 150, At} 186)cm HtHTable 1).

AFULA 228 F FURLETY e EXxe
14-5 7} 13822 AA 9 59.09%9] =< 38
o3y glon, 1 v L5-1°] 69, L3-47} 1
W 283 14-55% L5-1¢] BWo] IAD T
Y 2 194 25 2% 0] 3i%ich(table 2).



Table 1) General characteristics of study subjects

T8 H &
total case(N) 22
male - female 16:6
age(year) 35.19+10.32(19~58)
weight(kg) 61.95+9.28(50~79)
height,(cm) 168.77(150~186)

Table 2) The level of a Intervertebral Disk

Level Male(%) Female(%) Total(%)
L34 1 0 1 (4.55%)
L4-5 8 5 13 (59.09%)
L5-1 6 0 6 (27.27%)
14-5, 5-1 1 1 2 (9.09%)
A 16 6 22 (100 %)
E=mrds X0 X8 MNF oot #FHA

B B3RS Ul 71208 2AER
A 4% wizo] 9%(40.9%), 4314 24%0]d] 8
%(36.37%) 221 24% o4 BAL 59
(22.73%) 2.2 W0 24F wTez AHA
77.27%(17%) el AtH(Table 3).

Table 3) The duration of on set

N %
(4 wks 9 40.90%
4 wks ~ 24 wks 8 36.37%
) 24 wks 5 22.13%
Total 22 100%

SFFNREEF 2290 g AAAIXE AF
o] ot Zxe] Mol ko] 4 zolofl i@ Ao
AAtet AF 55 Hste] Yd FFUHtable 4)
g golin A% 23 zte7he] gf-g-alolo d g Ay
9] t-testA 3 (table 5)& thad 2}
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Table 4) Means, SD, and 95% confidence interval of angles in HIVD patients with

vertetrac
. Before After
Variable
Mean(95%) Range Mean(95%) Range

Lumbar lordosis Angle  28.28+11.08

7.50 -49.80 29.37+7.68 16.30—42.10

Lumbosacral Angle 35.61+£8.98 18.20 - 53.00 34.10+£5.66 23.50—45.00

Pelvic Tilt 62.09+5.11 0.0-11.50 61.27+£3.17 34.10—5.66
Pelvic Level 3.77+£3.49 0.0-11.50 3.06x£2.75 54.00—67.00
VAS (pain) 6.381£1.78 2.80-9.30 2.65+1.71 0.50—17.70
Table 5) Paired Samples Test
Paired Differences
. .
After Std. Std. 95% Confidence .o :lgl N
t -taile
/Before Mean o interval for Mean
Deviation  Error Lower B. Upper B.
LLA 1.0909  7.8362 1.6707 -2.3835  4.5653 .653 21 521
LSA -1.5091  4.5661 9735 -3.5336  .5154 -1.550 21 .136
PEL -.7045 1.9631 4185 -1.5749 1658 -1.683 21 107
PET 8182 2.6482 .5646 -1.9923  .3560 -1.449 21 .162
VAS -3.7273  2.2147 A722 -4.7092 -2.1453 -7.894 21 .000

LLA : Lumbar lordosis angle, LSA : Lumbosacral angle, PEL : Pelvic level
PET : Pelvic tilt, VAS : Pain scale

A8 AN AAF 4SR5 BARA7 A 9
¥ 3F7F 4= 339 2%e LLAY A8F 45s
28.28+11.08 olfled, 35%F W ZAae 29.37
+7.6824 1.09 4% vHg 2o& 2#4E B3on
(P).05), LSA® X84 #HT 35611898 A2
B, A8FE 34.10+£5.66°2 84F72 -1.51

Ztx FA3AZY. PETE XA 8d T 62.09+
511% Aoy X8 3FF W7 61.27+3.172 23
o2 0.7= B}t Aoy 5AE FoAe
At 23 PELE %39 Aozt 3 3.77+
3.49(mm)¥Y el 3FF 3.06+2.752 0.82mm
DB AL e oy AH| W t-test 23 $A4187
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L2 FoF ol YK Table 5). 22 A
Aol ojg FFEH(VASE) L A o2 Fojet
A 0] SATHP(.05)

A2H 7t 2tot §57te| A (Table 6)

BAAQ ABA 839 qUY 45 R 309
BAA A LLAS LSAE T3 &2 AP dA
om (3eAS:0.658) FATALE Fel4de] 3l
ATHPC0D). 23U be A= §539 B#Ae
TEARA A 3 qWAe vt AL Aoz vy
$oH(P).05).

Table 6) Pearson Correlation

= 9

AAAQ hxe AL A7t AXMY Yrdg
2914+ (axial compression force)ol| thal 10u] 7}
Z 2 A4 ¥cH(Kapanji, 1974: Wood,1979). 3
F9| F94F 48 FY9 IFolYd e 979
& Ao ved g8t 8% &3 g+
e 7ML BFo2 WUHA 889 A A
o & o gk Xaibgel oA 4gd]
A 71 TS FL AHE A AdsdEe AgE
B3} AR o] froh FFo0 7 Who] AdS Yo
HA FF] fha-g HMPAZ o] 2AE] ¥

BLLA BLSA BPEL BPET

BLSA 558*
BPEL -.056 .153

Pearson

. BPET -.074 -.120 -.164
Correlation

BVAS .011 -.003 -.208 .048
BLSA .007*

P Value BPEL .803 496

2-tailed BPET 144 .59 466
BVAS 961 .989 .352 .833
BLSA 22

N BPEL 22 22
BPET 22 22 22
BVAS 22 22 22 22
*P(.01

BLLA : Before/Lumbar lordosis angle, BLSA : Before/Lumbosacral angle,
BPEL : Before/Pelvic level, BPET : Before/Pelvic tilt, BVAS : Before/Pain scale
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2§ et AE 7 eE 9] Het ofv
WY d 230 47 UL A9 259 £
o] 3] go} o BRM opy|E e # ]%:’—*]
o Ztzo] i3t B3R FIect

BAAN e 22 ¢34 AR A T A&
AQ Fa}e] whzkgo] F3o] o] Z%d A= 9
e 4] 27 AojAtt. AT 4= 19
8539 A8H 5HRF9 oS o] 83 Propst-
Proctor and Bleck <& AHE3IH T o] AL 5¥
839 FAAA BFAA FLE HE 40% 9t
1 8 H(Propst-Proctor 9 Bleck,1983).

2 AN 28R =Y SFAT A= A8
A Aol AAF oA A 28 28T, 3F A EF
29.37=2 &%= o] Ao o] &8 Propst-Proctor
and Bleck ' (1 839] SIv7} 53 83-9] oA
ol o]FE 719 it 40%0) HIZHUH18),
Wiltse and Winter(the top of the L1, L5
vertebraed ) Wy 4% 35x 243 &
F W23 A3 A7 Aoz Yegon 5453
94L& A tH(Wiltse 2 Winter,1983).

23 4o ol ol what FFAU] ¢l
kil 5kA1717] gt WAL ZHgo] K&
&g HHsHA ﬁ—r%‘i?}a 2ANAHSE € T Y
. & AFAME A8d B2 8FATo] A4
2t Bt ZAado] Jlen, 3 AAY 857
AR 85 Yehde 85Ante] 27l g &
Age tE H3E 2o Fa gt o]AL CTHA}
B Ygaayio g gud Sxsd tdt 745 o
Zolzta Atsdrh.

233 De Sezedl 9J8td 8 ZZH(LSA)

AT A 1AFRFE Bohe AMog °1—r°17‘]°1 3
7 305§ UelItn 8% cH(Kapanji, 1974). &
AT sdEZ4L X584 3561 Ren ANEF

34.10=2 ZR9 o2 ot A4St Aoz e
Wt 83 5wleo] A9 A7) L A HIA
T ANF TEES Foln] QA A F Wt &
A4E F7A0932 9t (Danys,1971:
Fredrickson%,1984: Nachemson%,1984:
Michael's,1989: ). 8347t9 F7le 8F ATz
FEFE Fo| 87 o] FolAH g FHqHzto] 243}
Tt 2% & Edd3n A (Kapanji,1974;
Rene,1995).

A Y] o} FE 85 WA Fo JS e FoR
deiA JITHChristies,1995: Franklin,1995).

Magora(1975)< 8% AN HohAE E=
FLATFo] 289 Aol Y& AHEen Ensl
#om12), Femand 5(1985)& 1,378%2] thekst
AREF S W2 A AALE 8t 8FF-9]0l|A]
HZFANo] AR QR & Ao ATES
et Bt} B ddMe (88 85
A x| A Fap7) 26.31 A7) 33,559 AEg
A7t GARY o & 452 Bo] Femand 9 @
79 LA 3t

859 4¥d B2 285 iy n A U4
& BAVE dow, 53 AFAEY] wEE FE F
o 4 F£x Slo] Y LFFAENA 2
vetdth. EFUFANZG(PET) S #3430 ¢4
(promontory)# X233 (superior border of
the pubic symphysis) & 9Z3h= A3 o] F& Zo
2 A7 9 60xolct. £ At FuEAG
2 A8A 62.09% N8F 612158 S4=o] J7
2o F2dhs n o g A3s7t dojd Aoz
YR

P 257 Y239 FAE 42 T 9%
i, 3o AL A 482 A=y 4. §
3 #EE QA o B/ B9 A FH 3l
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A Qe 2E5FRE ve] 2 F gl
AN 2AMG 8.5 BAEY 43S B £
Zrol7b Ytk X 8A BEo] 3.77mm7t A e
won, (8% 3.06mmE 2459 0.7mme 34t
Eol Aol Ut

olg|g Bdste] AFHEo] fAH7] HaMe 8F
of #PE ZYSo| Asteojof At} APATEl
9)&d Medx Lumbar extension machine®} 8%
AAZY AAERL QE8ATAAN BAAE Hlw
g 2o vl A JElton, 24129 29 H&
o] oA o]z Fajrim HiaArHMichael, 1989).
nehA £ Aol ANE 8747t §A1E7) 8l
e #HE 2Eo] Z3tso]of .

R 837w 9 v 8% F9 852
g gutFoz AFF2H JTI TR o|FolA
At 2 855 HAAAE o go2 71LRA
gv] 9529 AR o] 830 YR-EH o}
oA HAH7] d el B2 A +5HH{ 229
T30 FAd o] Fo)A|A 1A Jto] ko= 7] &
oFe 8FAEE WA & 4 Ut AL 8FEF
3 FHA FFAA ojur], Eo] I i Fyto]
ko 2 7] 20X A G| UeRdth AlFldME &
B2 Yz A3uae] F7t Alolo] T A% #
A7} I Aoz Vel itHZernick, 1996).

850] e AR 555 Fo7] 98 oA &
AE HAY AFAQ 52 984 Hxu, 282
22X 8RTgo] 2alE T 2Fo| gstelo] Ao
2 37} gald e dlelHAY A8AA 952 &
2 2t}(Risch &, 1993: Troup, 1984). GuHAQl 8
B8RS NBE AAHoln AR 2HE A
A7) g8 EFAY AP ES EF3tA A3
tHRisch &, 1993).

APATEd] o3t WY Fxe 359 g

o rj

4xg ZAFoEN WIS ARF g gYrlshe=t)
Atg5 o] $tth(Laurent 5, 1961; Newman,
1965 Dany &, 1971: Boxall &, 1979: Propst-
Proctor, 1983: Wiltse, 1983). 53] 859 AxE
830 A3 At (lumbar lordosis) 2437 #A
o] At} 8Fo|X ko] 7P AT AH FHe 8
AF AR |, 839 HAute] A3 FqFo
g A9 A gevka ATt

£ A7y o8 7R FACL o2 Fe Il
7to] 3Ate] A &AQ B4 AR 3F o] A7t
A7 HAY. 58] 559 AAIt - BE BEA
498 4% 2 7IRAR A st FaEAT. a2
M Ed oWl 7| B AAAUE A L5ty BHA
A HA| FolH HIFAHolnx HHAY FEHHE T
7 =3 U8 $2 2HE 714 & Zolga AR
g}, g o A3 gt AWz =g vuste
A7t 8FETa A

d B

19984 19 %5l 79 7R $aSudo BaP
$2% OT, MRIY| $3983508 A9 BAF
BAZY) WElEY ARE 35 5% AN, AR
A% e avzwe) WalE Wasign 1eln
o ARse] Bse B3 THS TR A
o RS Lol

A9 dabe ohed 2.

1) BAAA7] HEEH & 2§ Lumbar
Lordosis Angle %3 ZA¥+= 2853 28.28+
11.08% {on, 35 ¥ 29.37+7.68=2 H4
3 HA oy ZA A Fo4dL }AATHP).05).

2) A7 HEEY X g 9 Lumbar
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Sacrum Angle % Z3& &4 35061+
8.98%= flom, 3F A8 o= 34.10+£5.66
=2 4zt A3 oy FAYE fode
AATHP).05).

3) AAAQ WEIEY X5l 2 Pelvic Tilt &
A Az= A8A 62.091£5.11% fen, 3F
& FoE 61.2713.17=2 Azt 343} &
Aot BATE foAL dATHP).05).

4) A2 HEIEY X Fo] 93 Pelvic Level?
FZ Aole FHAM g Sut $ol7k X 8A
3.77+3.49mm FoH 3FFd+ 3.06+
2.75mm& 4zt BAsER o FATE 9
AL AAUTHP).05).

5) 33 Bt VT A 431471 371 goll wie} 8%
I} FEE o] ZAaH e FAGH R
2] 2ol 2 HHTHPC.05).

6) g3t AT 2 5359 FABAA A=
33 % LLAS} LSA9] #AloA S8 44 A
oA A FATHE {4l AU
(P€.05), th2 ¥FE Zolle F3lo] Yepd &
QA= UAHP).05).

859 4ol KA olfi7t B FE ] HEel
3 4o o AFEo] o (=2 A3
3 E HRE W o] A AR 2 AgS A
BN E Hodla BE dof o AR & AT
A #2d eAFATE 8T G 458 /A
A A4 2%, §89 A0l dasis, 4g9 2
Ay s3] QA A nestd 56 FFAA
=% IS 4% W 22 A7) A9 A g
TEaYo] 7€ty Eo.

=g
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