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Comparison of Ranges of Motion in The Thoracolumbar Region for
Clinical Diagnoses of Patients with Chronic Low Back Pain
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{Abstract>

Pumpose : The purpose of this study was to compare differences in thoracolumbar ranges of motions by
comparing ratios among 4 type diagnosis for patient with chronic low back pain.

Methods : The subjects were 58 chronic low back pain patients. A motion analysis program (Global Postural
System) was used after photography for posture measurement. To analyze differences in mobility percentages
and ratios of thoracolumbar ranges of motion, one-way ANOVA was used.

Results : Regional difference spinal posture and movement were found to diagnosis patients with chronic low
back pain. Comparison of thoracolumbar ranges of motion revealed significant differences in the thoracic region
during forward-bending of the trunk (p<05). In the upper thoracic region, the herniated intervertebral lumbar
disc (HILD) group was significantly larger than the spinal stenosis/herniated interveriebral lumbar disc
(SSHILD) group (p<.05). In the lower thoracic region, chronic sprains (CS) were significantly greater than in
the spinal stenosis (SS) group and in the (SS/HILD) group (p<.05). Comparative analysis of thoracic/lumbar
mobility ratio showed the CS group's ratio during forward bending was largest: 1.66, while the HILD group's
ratio was smallest: .84 a significant difference between the two groups (p<.01). Diagnosis was not associated
with difference in thoracolumbar backward-bending range of motion (p>.05).

Conclusion : Theses results indicate the clinical efficacy of diagnosing for chronic low back pain by evaluating
spinal mobility.
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At AT A o] 258 BFIY &
Eol 80%° ©l2M o] F 35%c WHEA gFog
% w3 Jrh(Waddell, 2004). LEJRA e}
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e qoet ¥ F AHAF9 FF JEH
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I lem(H A, 2000) 85<] E<HPEL FHF9
i o]dE Tl AAY WY e 71¥E do
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v AE A HFe] Aol B UEhd &+
AckLund 5, 2002).

7 9&ES (herniated intervertebral lumbar disc)
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Apole} FFHel 8FHo] BAH/ME HlE(mobility
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o] sy EAe] ui=te] AXJRE Smm, FA
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o #Foz HHA o AMIAT. S AA
= dgRelA Al vl A AA6A ey
A7b 71 HebsHAl =AAE FRAAE 2A 3}
o 11 AEE FAEE 3o HF: AAE ZH8
I FYAENAN FBE wAsie shEekd A
F A3 AAe PEFE AMEtR 323 /A
=5 sto &33tn, oA SR dge A
FEA & O, AFHAE AT ANE 32
T FAREE AXS SAHEY ol A4 &
A Alolol] 3089 AAE ALE ALY 2]
A& wiASYT F 38 vk SFste o
& o83k 7 AAe Zel ARE AREA
s FaER Ae 2% 7 AR S4sigo
Z Fake] ¢Ae TR Ak

Apeidatel Fa NAAANA zZHd 29
G4 AEE AA Brt =2 13892 Global Postural
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A3} 2 71EAd s wieE g 002 31y
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olFe HdozRe AHF JIEH e Azt
Atel Bxg F43Ack(Fig. 1)

| Starting { | ’Back} .
| position I | bending bending

Fig 1. Position of measurement
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Table 1. General characteristics of subjects

HILD HILD/SS

Variable

SS CS Total

(n=12) (n=11) (n=19) (@=16) (N=58) F
Age(years) 50.83+12.91a  63.55:10.87  70.58+7.58  47.00+15.89  58.66:15.51  8.45%*
Height(cm) 160926721  162.8249.94 158.42+10.621 164.1949.14  161.36+9.52  1.18

Body weight(kg) 5925+1153  62.36£1046  58.58+7.214  61.75:10.18  60.3129.55 53
BMI(%)" 2281370 23424250 2336204 22924351 23144289 .14

Usual pain degree’ 3.0441.35 2774125 2.47£0.75 2.78+1.11 2.78+1.11 84
Maximum Pain degree’  5.37+1.49 6.14+1.51 5.58+1.40 5.82+1.49 5824148  1.08
Thorasic Kyposis ( °)  34.88+13.13  39.38+12.07  45.19+7.18  35.0949.66  39.17£10.97  3.73*

Lumbar Lodosis ( °)  26.18+1221  28.32+1021 25984849  28.13x1133  27.05:1023 21

"MeantSD, ' BMI(body mass index), | VAS(range: 0~10)

HILD: herniated intervertebral lumbar disc, SS: spinal stenosis, CS: chronic sprains

*p<.05, **p<.01

Table 2. Comparison of range of motion at thoracolumbar during the trunk forward bending among the

diagnosis
Thoracic Lumbar
, . Total
Diagnosis upper lower total upper lower total (T1~L5)
(TI-T7)  (T7-T12)  (T1-T12)  (LI-L3)  (L3-L5)  (LI-L$)

HILD (n=12) 8.76£5.16° 1039461 19.15+8.67 10.94£5.56 12.85+7.60 23.80+629 42.95+12.54
HILD/SS (n=11) 15.94+9.13  8.81x4.62 2475£11.40 9.49+476 10.00+7.83 19.49+9.00 44.25+16.78
SS (n=19) 9.76+6.37  7.5446.71 17.30+1036 1456+7.85 9.01+6.88 23574991 40.88+15.78
CS (n=16) 12.16+6.48 16.51£846 28.67+11.81 8854821 12.18+9.54 21.03+824 49.71+12.87

F 2.68* 5.92%* 3.83* 223 77 75 1.113

*Mean(degree):SD *p<.03, **p<0l

HILD: herniated intervertebral lumbar disc, SS: spinal stenosis, CS: chronic sprains

o] AxPYA=Y 2 Ho} felat 3
Thp<.05). A% fzﬂf-’ﬂ]/\i% 7‘—‘1—7]‘—4%*—}5/—’?‘-7&%
EST o] FHAFEFTRY KA o A
(p<.05), 3NF FFFAME AgRT] HF3aAY
F273 AZPAPYAZ/ANNSEZT By 74z
FosiAl o Zthp<05). 23RN FIiugEz
AFYPHAT Tl 194922 7P Fe 7lEEsE B
AL, FARLEETo| 23.80=2 7 ok a8
U AR me Fojg Zole YTHp>.09).

3. Xﬂl == Al gl T2 geFFo o
e v

A T2 A A fE FaFHe #F

7Vl Aol FRE9 a3
gt ztel7} Y h(Table 3).

4. M7} M2 A| Azl T2 ge&Fo &
HIISH? 715 BIE(%) Hi

2 AzpAdA A ANE S A] FRFEFA
doluh= s HIEE Hlﬂar%lqaable 4)
Ao wEl FFHA o= AU HIE
FA8 xlol7t UATHp<.01). HFFHZT0] 41.47%
2 71 JQ3, T dRTol 56.79%2 718 Hrh
ANERR A3, FREERSTY FREES/F
FARAS T a8 AFAPASTH Y
Frtel Fold Aot ARAHp<05). FH FFF
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Table 3. Comparison of range of motion at thoracolumbar during the trunk backward bending among the

diagnosis
. . Theracic Lumbar Total
Diagnosis upper lower total upper lower total (T1~L5)
(TI~T7)  (T7~T12)  (T1~T12) (LI-L3)  (L3~-L5)  (LI-L$)
HILD (n=12) 12.81+8.82° 5734368 185541069 568+3.76  8.29+865 13.97£11.39 32.52%17.90
HILD/SS (n=11) 14.36+8.75 5.43+4.06 19.80+10.92 8.06+7.96  7.75£8.63 15.81x12.78 35.62+18.32
SS (n=19) 13224823  7.84+434 21061032 7.36+5.69  488+4.82 12254625 33.31x12.06
CS (n=16) 12.534593 5364502  17.9047.93 1145898 8444644 19.89£10.00 37.79+12.65
F 12 123 33 1.79 .98 1.83 385
*Mean(degree:SD

HILD: herniated intervertebral lumbar disc, SS: spinal stenosis, CS: chronic sprains

Table 4. Comparison of mobility percentile(%) at thoracolumbar during the trunk forward bending among

the diagnosis
Thoracic Lumbar
Diagnosis upper lower total upper lower total
(TI~T7) (T7~T12) (T1~T12) (L1~L3) (L3~L5) (L1~L5)

HILD (#=12) 19.90+8.73° 23.71+£7.98 43.61£11.16  26.39+1430  30.00+16.57 56.38+11.16
HILD/SS (n=11) 35.72+14.02 19.72+8.68 55.44+12.06  2353+1259  21.03+13.70  44.55+12.06
SS (n=19) 23.24+9.99 18.23+13.59 41471696  37.55+1885  20.98+12.85 58.52+16.96
CS (n=16) 24 444957 32.35x14.52 56.79%14.53 17.68+14.08  25.53+18.51 43.20+14.53

F 4.92* 4.39* 4.59* 4.96* 1.02 4.59*

Mean(%):SD, *p<.01

HILD: herniated intervertebral lumbar disc, $S: spinal stenosis, CS: chronic sprains

A FWREESFTI FINEEFT/AFAYES
T Zhl g Aolrt AR IT(p<ol), I FFH
dre HFAYAZTH DAGHAT Dol #US
#ZAo17h AATHp<01).

2T A 2FHqA Aghdz s dlgdl
Fodt zlolg HKp<01). AFAFFEFo] 7}
& ules BYa, EgRe] g e dlg
€ Btk AR a5 RdMe AFRYPASFF(37.55
%)t TP E37(17.68%) THl 3 ZolE WY
(<01, 3 8FNE ARz {77 =olv}
YEhtA gt

5 HZt F2== Al ZEo| IE 8oF FolY
ZEIIEEHS 715 HIEg(%) Bl

HRE ARAON FREE A F835] @80}

FH9le) 718 vieg Al ug) vlwsisic(Table 5).
T A BN g0l 47.91%E 7
Z A, HAFAHEISZTNA 61.68%=E M &
8-S 2o Rt Aol gtk 8FFA
% 7bE Hee A gt feg el i
(p>.05).

6. M7t MU= A| HEo| OE 55 4
o A BEIIEHS JHS HIE(%) vl

ulE ARGl AEgE PES F AR
o] Wzld e g FAVEEN VS
o thg Fge wWE zolg HIw3IYTHTable 6).
ARFFANN BHERY sFeulg (%)l F
2E2Z/AFYAS T FUARNEGESTLA R/
zol7t UJTHF=2.89, p<05). BHE-FFE, 545
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Table 5. Comparison of mobility percentile(%) at thoracolumbar during the trunk backward bending

among the diagnosis

Thoracic Lumbar
Diagnosis upper lower total upper lower total
(T1~T7) (T7~T12) (T1~T12) (L1~L3) (L3~L5) (L1-L5)

HILD (n=12) 40.53+18.85° 19.4649.53 59.99+18.01 1836£1034  21.65x1626  40.00+18.01
HILD/SS (n=11)  40.38+15.36 17.63£13.35 58001710  22.14+15.58 19.85+£1456  41.99£17.10
SS (n=19) 37.78+16.68 23.90+13.81 61.68+16.78 23.00+15.40 153241272 3831+16.78
CS (n=16) 33.24+10.71 14.73£13.75 47.97+15.49 28.78+1842  23.25+17.47 52.02+15.49

F .68 1.52 2.18 1.09 .87 2.18

*Mean(%}:SD, *p<.05
HILD: herniated intervertebral lumbar disc, SS: spinal stenosis, CS: chronic sprains

Table 6. Comparison of total mobility percentile(%) at thoracolumbar during the trunk movement among

the diagnosis
Thoracic Lumbar
Diagnosis upper lower total upper lower total
(T1-T7) (T7-T12) (TI-T12) (L11L3) @L31L5) (@L1-L5)

HILD (n=12) 2741£8.71° 21.63+6.50 49 0449 67 23.34+10.17 2763+10.18 50.96+9.67
HILD/SS (n=11) 36.84+8 42 18.40+8.50 55.23+£10.17 23.06+12.64 21.71£10.37 44.77+10.17
SS (n=19) 30.59+10.24 20.78+8.45 51.38+13.45 30.12+13.74 18.51+10.45 48.62+13.45
CS (n=16) 28.22+6.05 25.11£9.75 53.34+10.28 22.72+11.21 23.95+14.02 46.66£10.28

F 2.89* 148 663 1.45 1.66 663

"Mean(%)tSD, *p<.05
HILD: berniated intervertebral lumbar disc, SS: spinal stenosis, CS: chronic sprains

AA 1Em 85 AAA Ago) uE fod
2Fol7t YATHp>.05).

7. M Mz Al Agol| T2 ER/eER
9| 7}= Hl(ratio) H|1d

AqRre) 2R A AR RN RN
838 J1EHe 8lE vaslgriTable 7). A=
I Al FHR/8FE 1E e A uet {3

o7} AUATKp<.01). WHIEHTo] 16628 71
FAom FWGEZFo] 848 7R AU F
Az A FEEESTH JFPEETL 8
FH M Y] © @o] Yotk FHWEF A
de FFHAFR 7t vle R4 A7t &
AHp>.05). AA 7HsE A A8zt 75 Hlol
9% Hole URIAT, FWEEFTol 1.032
2 7P o} o A%l vig] Aoz a5y
Mgl gAYel o & AL HAh

Table 7. Comparison of mobility ratio at thoracolumbar during the trunk movement according to diagnosis

Movement HILD (n=12)  HILD/SS (n=11) SS (@=19) CS (n=16) F

Forward bending 84+.36a 1.41£.69 8554 1.66+1.23 4.100*

Backward bending 2.2042.19 1.88+1.52 2.48+2.87 1.14+.84 1.266
Total 1.03+.38 1.36£.65 124478 123+45 624

*Mean(ratio}:SD), *p<.01

HILD: herniated intervertebral lumbar disc, SS: spinal stenosis, CS: chronic sprains
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ATz By A% He AF 22in 3
T AdFAre A8 & {93 Zol7t A
oo, KODI 54 golly] &3 487 5
zZ a1 5% A= oAE A @Agle]l Al
A7t A JEid. B vole A gE &
o Ael7} UNEH(p<0l) WHARFY] Yole
HEYLZT Boh fosAl HAK=5.75, p<.0l).
ol A% B HAAH Aol AT HFTY
HE g4 Yolrt iAoz A JEld Ao
2 A7

AT gAY FRIUZRE 39.17%£10.97(F T
EEFHA, 8FATS 2705541023208 e}
A8 5(2003)°] Hugk FARIS HERAZL A
T vl zolE Bk a%H FAd 8
F Tho] ZhA(Ttoi, 1991; Jackson, Mcmanus, 1994)
, $7KMagora, 1975)0 i@ A7EI7} %o

, FHT9NE ARE o83 85 3Rle] A1A
#ANAN T8 T e aFARAI) FUHs
Aotz BuEsich 7AME 500 A% S5
(1995)2 858} UzF7re] 8F AT Hw
XN aF8Ale] 85 Huigdo] Z4d AAE B
sl ME Adtd AFE Rk oidxe] 44
2l vig A AA HFe] vars BAF dx
Ag) wel F3 FuizolA A wE fo
Ao|(F=3.72, p<.05)E B Pl THAARTNAN 35.09
T9 FIMYEF/AFYAS T 3938%, 18]
I FNREEFTOAN 34.88%, AFAPIEST
Al 451922 A we} Ao|rt AUtk &F A

e B 27.0552 A e FAEH FHo|
YehA] ZAer 73 5(2003)8] ATollA
AAQlell 85 zvtze] Ha 47=24L Hud
AFudAte] aF Avrzio] AT FF
Tizto] F7lhe 4ol Ukt ol ©EL8F
o] oz T 7% B 2 I wE
ZHAe] Bdgo] dlolet g

o] AFHET A FaFH FAMEEA
HlwolA F23 Ho AgE Ao Zge] o
2 F3 zolE B Azke] ALEFIJA 85
Ho| uig] F54e Axwsiske] Agle] e A
o7} F=Elzlen 1 F IR FF FAAXMEF=
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