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Statistical Study of the Ferguson’s Angle, Lumbar Gravity Line and
Lumbar Lordotic Angle in HIVD Patients.

Dong-Hyun Koh, O.M.D., Soon-Sung Hong, O.M.D., Jin-Ho Lee, O.M.D., Sung-Yub Jung, O.M.D., Joon-Shik Shin. O.M.D.
Dept. of Oriental Rehabilitation Medicine, Jaseng Hospital of Oriental Medicine

Objectives : The lumbosacral joint is unstable area from an anatomical viewpoint, while it is also a very mobile area in ordinary life, so that clinically
major causes of low back pain originate in this joint.

The purpose of this study is to assess the difference of the Ferguson’ s angles, Lumbar gravity lines, Lumbar lordotic angles among Hemiated of
Intervertebral Disc(HIVD) patients.

Methods : We analyzed the lateral view of lumbar spine checked at erect position on 88 patients who had been diagnosed as HIVD by Magnetic
Resonance Imaging(MRI). We investigated the Ferguson’ s angle, Lumbar gravity line, Lumbar lordotic angle on X-ray film.

Results and Conclusions : In the acute lumbago group the Ferguson’ s angle had a tendency to decrease, while in the chronic group it had a tendency
to increase. In the acute lumbago group the Lumbar gravity line fell in front of the normal range(sacrum), while in the chronic group it fell behind the
normal range(sacrum). In the acute lumbago group the Lumbar lordotic angle usually decreased, while in the chronic group it increased. The Ferguson’
s angle and the Lumbar gravity line, the Ferguson’ s angle and the Lumbar lordotic angle, the Lumbar gravity line and Lumbar lordotic angle each had a
positive realtionship. The Ferguson’ s angle, the Lumbar gravity line and the Lumbar lordotic angle was less influenced by the level of HIVD and was
more influenced by how long the patient had the pain. The correlationship between each factor was less in the chronic lumbago group than the acute
group. In the chronic lumbago group the instability of the lumbosacral joint increased, while in the acute group the compression of the weight on the
sacrum increased.

Key Words : HIVD, Ferguson’ s angle, Lumbar gravity line, Lumbar lordotic angle
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Table T.Exclusion Criteria of Patients on This
Study

Criteria

Previous lumbar surgery
Vertebral fracture
Spondylolysis
Spondylolythesis
Unsuitable for radiograph or MRI
Unsuitable for Oriental Medicine Treatment
Cauda equina syndrom
Generalized disease (diabetes/cerebral injury)
Spinal tumors including metastasis
Inflammatory spinal disease
Lower leg disease

(1) MRI 2]

2004 A zZ" M-1/MR/I Magnetic Resonance
System, 15T exciting(GE, US.A)S AME-3le] £
J3teith &5 HIVDE Al 4-58574 A 585
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Fig. 1. Ferguson's Angle. Fig. 2. Lumbar Gravity Line.

Fig. 3. Lumbar Lordotic Angle.
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Table II. Distribution of Sex and Age

Age Male(%) Female(%) Total(%)

20~24 4(4.5) 5(5.7) 9(10.2)

25~29 12(13.6) 6(6.8) 18(20.5)

30~34 24(27.3) 18(20.5) 42(47.7)

3539 8(9.1) 11(12.5) 19(21.6)

Total 48(54.5) 40(45.5) 88(100.0)
% 7 HIVDS} A 5834 143 7+ HIVD7} B%  3076° Z2Wa} 7.89, tHAo):= 37.20° REHA 498
AE A4 358(398%) ek FHANG WE B on thxFEe Y Fo] A3 AR = AF
IE= FA 252 588(669%) 97, WA 882 30 W9 Ferguson's angle®] EXE AME-5}{TH Tabel

#(34.1%) k. 1.
2. Ferguson's angle?| 2% 2 24 2) SH7|Zt0 HIVD 9%|0f M2 Ferguson’s
angle 23

1) Ched

74X 9] B3 H Ferguson's angle?) -ﬁi"ﬁ 3296°, &  H o7} 108(114%),
FAARE 76493, A 4-58F 7+ HIVDAAE th

32.73° EFHA 806tk 5254 133 7 HIVD 24 9E9
dME 3260° EFHUR 756, RE FAdME  (91%), Z71E 9

BHX}9| Ferguson's angle 23

8819 i gk & fH 7|7k WE Ferguson's

Table 1. Distribution of Ferguson’s Angle in Standing Position

angle 20#|(22.7%) 7} RAA

g

ASE s8d Fhed. BA

7} 581(5.7%),

Aol &9, 7t
= o7} 58#](65.9%) A

71 84

Za® o7} 459

Degree(’) Control(%) HIVD Group(%) Lumbago Group(%)

HIVD L4-5 HIVD L5-S1 Acute Stage  Chronic Stage Total

~20 4(0.9) 4(4.5) 4(4.5) 6(6.8) 0(0) 6(6.8)
21~25 6(1.3) 8(10.2) 10(11.4) 12(13.6) 0(0) 12(13.6)

26~30 32(7.1) 5(5.7) 2(2.3) 4(4.5) (1.1) 5(5.7)
31~35 106(23.6) 20(22.7) 25(28.4) 21(23.9) 11(12.5) 32(36.4)
36~40 124(27.6) 12(13.6) 12(13.6) 7(8.0) 12(13.6) 19(21.6)
41~45 98(21.8) 8(9.1) 7(8.0) 7(8.0) 3(3.4) 10(11.4)

46~50 57(12.8) 3(3.4) 2(2.3) 1(1.1) 3(3.4) 4(4.5)

51~60 22(4.9) 0(0.0) 0(0.0) 0(0) 0(0) 0(0.0)
Total 449(100.0) 61(69.3) 62(70.5) 58(65.9) 30(34.1) 88(100.0)
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Table IV. Comparison of Ferguson's Angle in the Duration of Lumbago Group and in the between HIVD

L4-5 and L5-S1 Group

HIVD Group Lumbago Group
HIVD4(%) HIVD5(%) Acute Stage(%) Chrosnic Stage(%) Total(%)
Decreased* 38(43.2) 44(50.0) 45(51.1) 13(14 8) 58(65.9)
Normal' 15(17.0) 12(13.6) 8(9.1) 12(13.6) 20(22.7)
Increased* 8(9.1) 6(6.8) 5(5.7) 5(5.7) 10(11.4)
Total 61(69.3) 62(70.5) 58(65.9) 30(34.1) 88(100.0)

* : Ferguson angle decreased more than normal range
t : normal range is 39.1 degree + 2.29
% : Ferguson angle increased more than normal range
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Table V. Distribution of Lumbar Gravity Line in Standing Position

o HIVD Group(%) Lumbago Group(%)

Lumbar Gravity Line falls .

HIVD L4-5 HIVD L5-S1  Acute Stage  Chrosnic Stage  Total
On Posterior 2/3 of Sactum 25(28.4) 25(28.4) 27(30.7) 8(9.1) 35(39.8)
On Anterior 1/3 of Sacrum 21(23.9) 24(27.3) 22(25.0) 10(11.4) 32(36.4)
In Front of Sacrum less than 10mm 7(8.0) 6(6.8) 4(4.5) 6(6.8) 10(11.4)
In Front of Sacrum more than 10mm 6(6.8) 4(4.5) 3(3.4) 5(5.7) 8(9.1)
In Front of Sacrum more than 10mm 2(2.3) 3(3.4) 2(2.3) 1(1.1) 3(34)
Total 61(69.3) 62(70.5) 58(56.3) 30(34.1) 88(100.0)

2) SH7|2k0 HIVD 9 X|o = Lumbar  Eolz A$7) 158](17.0%) Gtk A 5254 173
Gravity Line 2% 7F HIVDS] 7% 628]9] 3zt & 5 A 1/30]4]
of "ozl 797t 24#(27.3%), FH 2/39) Bzl

F4 2E9 A% s8de @A F AF AW 1/3 A9 258(284%), AFY APOE Holl AL
oo "ol A7} 228(25%), T4 2/30] "ol 7} 138 (14.8%) S tH Table VI).
2 A7y 218(20.7%), 3] Aoz Wzl A
S} 934(10.2%)91@. T 8% A9 ede & 3) RYEJ|E HIVD X0 ME Lumbar
A % A AW 1/30e "olFl A$7h 108 Gravity Line &7 &4
(114%), 34 2/3 1 "ozl AS7} 84(91%), A
o Auto 2 "ol A7) 1241(13.6%) 9 SE9 FH7|7h| WE GeorgeX oA Lumbar

Al 4-59F 7F HIVDY A% 6189 A 5 %% gravity line®] A9 AF7|AF] HE SHEE
AW 1/301dlo] "ozl A7t 219(239%), FH  T-test®2 FAZAH FAHCE {og zolg U
2/39) Wolx 7AL7} 258)(284%), A5 Autog  WL(P0.05), WA A3} Pearson x% 7.047

Table VI. Comparison of Lumbar Gravity Line in the Duration of Lumbago Group and in the between
HIVD L4-5 and L5-S1 Group

HIVD Group(%) Lumbago Group
HIVD L4-5 HIVD L5-S1 Acute Stag Chrosnic Stage Total
Anterior Shift* 15(17.0) 13(14.8) 9(10.2) 12(13.6) 21(23.9)
Normal ¥ 21(23.9) 24(27.3) 22(25.0) 10(11.4) 32(36.4)
Posterior Shift ¥ 25(28.4) 25(28.4) 27(30.7) 8(9.1) 35(39.8)
Total 61(69.3) 62(70.5) 58(65.9) 30(34.1) 88(100.0)

*: Lumbar gravity line falls in front of sacrum.
t : Lumbar gravity line falls on anterior 1/3 of sacrum.
# : Lumbar gravity line falls behind of anterior 1/3 of sacrum
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Table V. Distribution of Lumbar Lordotic Angle in Standing Position

Degree(’) HIVD Group(%) Lumbago Group(%)

HIVD L4-5 HIVD L5-S1 Acute Stage Chrosnic Stage Total

0.00~9.99 1(1.1) 2(2.3) 2(2.3) 0(0) 2(2.3)

10.00~19.99 2(2.3) 1(1.1) 2(2.3) 0(0) 2(2.3)
20.00~29.99 9(10.2) 10(11.4) 11(12.5) 1(1.1) 12(13.6)
30.00~39.99 11(12.5) 8(9.1) 9(10.2) 5(5.7) 14(15.9)
40.00~49.99 19(21.6) 24(27.3) 17(19.3) 14(15.9) 31(35.2)
50.00~59.99 14(15.9) 13(14.8) 14(15.9) 7(8.0) 21(23.9)

60.00~69.99 5(5.7) 4(4.5) 3(3.4) 3(3.4) 6(6.8)
Total 61(69.3) 62(70.5) 58(65.9) 30(34.1) 88(100.0)
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Table VlIl. Comparison of Lumbar Lordotic Angle in the Duration of Lumbago Group and in the between

HIVD L4-5 and L5-S1 Group

HIVD Group Lumbago Group
HIVD L4-5(%) HIVD L5-S1(%) Acute Stage(%) Chrosnic Stage(%) Total(%)
Decreased* 16(18.2) 16(18.2) 18(20.5) 2(2.3) 20(22.7)
Normalt 37(42.3) 38(43.2) 36(40.9) 21(23.9) 57(64.8)
Increased* 8(9.1) 8(9.1) 4(4.5) 7(8.0) 11(12.5)
Total 61(69.3) 62(70.5) 58(65.9) 30(34.1) 88(100.0)

*: Lumbar Lordotic angle decreased more than normal range

T : normal range is 46.5 degree + 11.1

# : Lumbar Lordotic angle increased more than normal range
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2 ARAA HALF98E 0.008%
o] HAth(p{0.01). HIVD $A]e| w2
Lumbar lordotic angle®] #¥= SAHoZ A3
AZE A ekt
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+ fashe A97F Beka, vl
7A5-7F Bokem, HIVD 91X\ Kot
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5. 93, Ferguson’'s angle, Lumbar Gravity
Line, Lumbar Lordotic Angle A}0|] AbztA

A% 3} Ferguson's angle, Lumbar gravity line,
Lumbar lordotic angle Atolol= AF#Ao] ¢l

BA A1,
Ferguson's angle®} Lumbar gravity line2 Pearson

A#AT 05292 Ferguson's angleo] Z7}e4=
Lumbar gravity line¢] A¥o 2 X$-2= ATAA
= YR (PL0.01), Ferguson's angle?} Lumbar
lordotic angle® Pearson A %A 4 0.841%
Ferguson's angleo] Z7}842 Q% whio] Z7}s}
T 4% AedAE JehlAa(P0.01), Lumbar
gravity line#} Lumbar lordotic angles Pearson At
BA4 0278% Lumbar gravity lineo] A¥Io =z 3
FAFE QF Uho] Sk g AREAE Y

ERH ATH(P0.05) (Fig. 4-6).

6. SH7|Ztoll w2 Ferguson’s angled}
Lumbar Gravity Line2| &bzt

1) 28 2EZNAMS Ferguson’s angle,
Lumbar Gravity Line, Lumbar Lordotic
Angle2]| At

A Q&7 A Ferguson's angle®} Lumbar
gravity line2 Pearson A&A|4 05792 %Al A
AAAE YEFWZ(0.01), Ferguson's angled
Lumbar lordotic angle Pearson A4 08702

2 oprel 4RBAE YEOH(PO0L), Lumbar
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gravity line#} Lumbar lordotic angle2 Pearson At
HAG 03922 oFek AR dHAAE Ut
(P<0.01).
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Fig. 4. Correlation between Ferguson's Angle and
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7. HIVD $¢|%[0] w}E Ferguson's anglez}
Lumbar Gravity Line2| AtztM

1) M 4-523F7t HIVDO|M2| Ferguson's angle
I} Lumbar Gravity LineQ| AFzbA

A 4-58%F7F HIVDY A Ferguson's angled}
Lumbar gravity line2 Pearson A4S 057202
Ferguson's angle®] Z7}+4E Lumbar gravity line
of Ao E A¢A+ FHAAE YEAL
(P<0.01), Ferguson’'s angle® Lumbar lordotic
angle Pearson A #7414 08512 Ferguson's angle
o] ST 2F vhgo] Flsle ARWAE U
EFASI(PC0.01), Lumbar gravity line?} Lumbar
lordotic angle& Pearson A#A4 0.318Z2 Lumbar
gravity lineo] AWoE XL-AFE Q3 vho] =
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