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Abstract
Background: The purpose of this study was to inves-
tigate the effects of the severity and direction of lum-
bar disc herniation (LDH) on the facet joints and par-
aspinal muscles.

Design: Cross-sectional design.
Methods:

diagnosis

The subjects were divided according to the
for severity of unilateral herniation of
L4-L5 disc. The groups consisted of disc protrusion
group (n=15), disc extrusion group (r=15), and no
disc herniation group (n=15). The asymmetry and an-
gle of facet joints and the cross-sectional area of par-
aspinal muscles were analyzed and compared using
magnetic resonance imaging (MRI).

Results: The results showed that the angle of facet
tropism was larger in disc extrusion group than the
disc protrusion group and the difference was found to
be significant difference (p<0.01). In addition, when
both left and right angles of patients with unilateral
disc herniation were measured, the results showed
larger facet joint angle in the herniated area of the

disc extrusion group than in the disc protrusion group.
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When paraspinal muscles were measured according to
the severity of disc herniation and the degree of facet
joint asymmetry, there was no difference in paraspinal
muscles between the disc protrusion and disc ex-
trusion groups. Meanwhile, the multifidus muscle was
smaller in the group with facet tropism than the group
without facet tropism (p<0.03), while there were no
significant differences in the erector spinae and psoas
muscles.

Conclusion: Progression of disc herniation resulted in
increased facet joint tropism, increased angle of the
facet joints in the direction of disc herniation, and de-

creased size of the multifidus muscle.

Key words: Erector spinae, Facet tropism, Iliopoas,

Lumbar disc herniation, Multifidus.
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3t 8l PARES FEelal Ve A X5 w@ele] gl dew deA Qltk(Bailey, 2006).

42 Ajol §1uF BE9] 1 L S8j0) WATo] Aol a4 ReakE A e LAAIIA HohA D 4
Sritol sdsol AR HhgoZ Wl bl Hith oleld AFAatol duke] Waks FEACIE e
ol TS HAY WAE FeRzE, GV W] BEIT A7 B, BF L DA Fa5p, 9
AAFA A1EA s 55 A5 JRE D7) o] th(Sowa, 2005). 25 FHHEL 230 7+ 5 FHof 7184
oolEg AR o e A3l uke wEsha, Baw W] o 4 A% B0 $% WS fEshe
88 SH(Berven %, 2002). ©1%1] Aol A3 o%F E 0] vEH(torsion)°] AfECl £4S = 5 Qe
51 59 0.0 (Karacan 5. 2004), A3} HAL 0] oz Qs A A AE HFApo] Ayt BE )

22 B4 WMstol] 7)ot HarskdthNoren 5, 1991). o128 23 388 |3ty 93|
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= o =2 A
(Haldeman, 1999). 38t =Fol|A F A o] dahi= Whado] M2 x| = 495 $34 1)) (Facet trop-
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ism)°]2kal &SI Cyron$} Hutton(1980)>- 25 ¥4 <] H|tjo] AZ& , o]7}(coronal plane) .= &F3h
25 Fdo] sldYow Q3] HF8] ERMEE 2T & UvkaL 8110, Farfan®} Sullivan(1967):> 2 F=Ao]
ARk grE o] ek BiAES $yhdo] I AgE o] AWA Xshd, A WHRE= 1O R QlE| FHFAlo]
Axte] W

ol &5 Zefghttar &Flvt Van Schaik$} Verbiest(1984)F FHFE @3S o] &3 A7 oA
Al4~ss]2 -9l e] F3d ZH Ao} 115 o d o o] 9= B, H ojvpox Ail HOE HFA
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% = fobgrofof gtk %OU%(Saal 1989) 53] sl FRe] ZEe] PR
-

Hn

r;

Sl ek T A017) 901, Mayer S(1989)0 I3kl 2l S mlifidus, 27
(erector spina), 312 (psoas) © % EFATE FAU e A5 A3 24 V)% o)k WA SRS

Aol oy 2 et 7P F 23 A8k 3l al(Hides 5, 1996), 2FAl&22 259 3 A1} #AutA obA
3= r/‘*‘:‘ro‘ftﬂ(Danneels 5, 2002), 3B 7 ]‘%ﬂ o2 ApAlell A HF2] PP S T ETH(Choi, 1999). T
SelEE GASe AXe] §A3 wal Ba Ale] Ake] AL AFE A7) A5 A% 2g
F7do] A A% 22 (Tsao 5, 2010; Han?} Son, 2019), &12] A& 252 g3 259 &5 =839 Fe49& 44
A7) = g 22 S Fojof FHHO’Sullivan %, 1997). #olE= 259 9 3 (Ultrasound imaging) 2+ #7158 373
(Magnetic Resonance Imaging; MRI) 12|31 FA5FE ©5-#(Computer Tomography; CT) &3} 2> AlA)] o]n]%]
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E
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a9 TE BT ¥ =9 Aol
A HItA §l&(no FT) Grade 0 <7°
FT + 9kt Bt & (moderate FT) Grade 1 7-14°
FT ++ A2tk vt A (severe FT) Grade 2 >14°

FT=Facet Tropism, Modified from Vanharanta's classification.

3) 5l2| FHZEo| ETHE (cross sectional area; CSA) &3

54 T8l oEe] dago] 7 A G Weks vHg A 5
hui

g A7 eEgd &
Ala~5 32529 7% FTo R 3 O v(Tracy 5, 1989), T2 Axial viewol| X 75
2121 PACS(Infinit tech, Korea) "7 % ‘measure free hand’E ]85} 9] 3]2]E, 2 FAl=
Lo A F9E SATE S H o] W= A= PACSOA s AAtE o] o) 2ol g
TAEZ e Aok 549 AR AGAdE fleke] @ 8o AARPLE onAE WA S

>o&
—{I

e s Agasith s 3).
Area : 750.549mm2 Area : 853.90mm2
Mi o Min : O
Max : 529

Sum : 321052
Length : 113.55mm

Sum : 911268 Area : 580.55mm2 A‘,g 95.16
Length : 138.55n0mn :

o
o

ot
o e

A 3 H A5 SPSS 26.0 (IBM Corp. Armonk, NY, USA)S ©]g3to] FAA 2] 3k, A+t
3

WA 548 Ft(mean) ¥t EEVAKSD)E AAESHRlOH, ©F Al whE Sk v
s

(Chi-square test)e AHE-SIITE && Aol whE ZF 15 38 $349 4=
S ¥lwEl] 98t 53 -7 g (Independent t-test) > AFE-3FITE FASHA o=

)
v

2 HIT ) ARYS Sohi] S8 wAHEAS ANk FHHA vt gl

A FAbol it g5 94 J2] AT S
A= HFAPO|ARE BEo] 9l IFolA 149 (31.1%), EE 15014 678(13.3%), F5 1ol 3 (6.7%) 0.2




sel HFApolAut @
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ek A% Fwde] Mg Pt slel FASK WAL FF 47

Aol Ak BEo] gl 1FelA FaH vt glgol A4 Bekeh S vlrjFo] gt

7
= [¢]
Ak Bo] Qi TLiellA 2'8(44%), B 1EolA 8'8(17.8%), frELEolA 1978 (20%) % 2 FAle]d
[e]

= vk &=
o] §le IFHT @5 FE 104 Zotth 3 ngio] A 9= AFAtolddnt gFo] §le 1
FolA 08(0%), w& 257 IA 08 (0%), frEL5olA 35(6.7%) 2.2 FEI17 1A 7 watch 2447 &7
Ao Fogt Afol7t UAUTHp<.001)<3E 3>
¥ 3. 38 HFAloldd & THE v AB/AE (V=45)
HFAtoldt &l §le IF 52 % = 15 Total
14 6 3 23
FT 0
(31.1%) (13.3%) (6.7%) (51.1%)
2 8 9 19
FT 1
(4.4%) (17.8%) (20%) (42.2%)
0 0 3 3
FT 2
0 0 (6.7%) (6.7%)
X(p) 18.381(0.001)%**
*#%p<.001, FT=Facet Tropism.
2. HFAl0|E EtE HEo| ME 2 ZiE d(W
HFAtol At ghE Aol uhel Sy o] 24 o] Afo|7) Ql=A] dotny] flal S B e AxE Al
959 %0 $3d 457t 2 OFE 204 o Ao, AR fost 2fo| 7t Al Thp<0.01).
g50] gl Ho F9E Ahe FATHCRE {3t Aol= ISt 4>

¥ 4. 38 HFAloldut &E Ao W2 Ty Z+% Hla (Unit: ©)

2 OF A t P
] HFAlol Rt 22E & 47.70+4.99" 54.59+7.93 2.77 0.01%*
() HFAbol Ul &Eo] QlE &2 42.98+7.19 43.820+8.02 -0.29 0.77

3. AFAO|JE &E =0l IE 52| FHIESF H|n

Z ol wt sle] FE] Aol7t Ql=A] Lotry] flsl SRl vidS AR Ao
wo XU, AFAR, 2 AVe AR FoF Aol7k vt ekgkor,
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5. 318] HFAlolednl @ A=) w2 Feg] FHITS ¢ vl (Unit: mm?)
=2 15 5 1% t p
HFAlol At &EE & 582.27+120.25 603.62+191.81 035 072
AU )
HFAlol et &Eo| Sl & 613+131.96 670.54£183.27 094 035
HFAtol Ayt gEd & 1172.16+372.45 1266+387.21 0.67 05
HAE e )
HFAlol 2t &Eo| Qe & 1149.89+372.45 1260.95+361.61 084 04
I HFAfol et g2 & 1115.01+421.10 1215.00:468.12 0.6 055
Aee Aol o] Gl & 1096+402.79 1205.314469.50 067 05
e FHAL
4. ZEH H|CHRo| @2 sl FH2S H|D
B Wkl e oA FAES) Aol Sl Yotw) A SARE @IE AN A i
DO<E 6> FFAlolguto] BEw Zo) Fezol FA vjjgol gl 1 E}, F9d o) gel Qe
2elA e A717E AgkaL, FAH SR el 2ol 7t 331 (p<0. 03) Al s elM =
EAACE Fo5F Zpol7t YA Sk
# 6. FHA AU {5l W2 Fe FHZSE B vl (Unit: mm’)
FT - FT + t p
ot HFAtol gt &EEH & 685.54+195.12° 551.81+123.71 2.24 0.03*
rah HFAtolednk &20] Qe & 685.944204.35 623.97+138.01 0.96 0.34
ESES HFApoldnt &2d & 1329.82+453.16 1172.32+338.00 1.04 03
AET AFalo)dul o] Q= 2 12944041004 1168.16+325.94 0.89 0.38
e HFAtol gt &EEH & 1259.13+494.94 1125.15+421.83 0.75 0.45
e HFAtol et &20] Qe & 1229.344476.72 1118.34+422.18 0.63 0.55
‘o T EFZHAL, *p<.05, FT=Facet Tropism.
v, z 2
2 ATE s FHFALo|ARE EFo mE FH FxE nXE TS dotry] Hoﬂ 9= Jreg W
et a7 s, 3 volA, S8 FASSe DA S vlwstal ARl 7| 2AEE At AT
ofFolFlth. HFAel gt BE0] A9k el whel EE (protrusion) Hi= Tor%(extrusion)i 53A014d < 3le
v B AT g HRoldn BEo) gl IF 159, BEIF 159, #E0F 1590 Yol AT
£ Adskelt
AN EE Aol wE Sy v o] A S FAS A3 g@Eo] AdEsE vt AR o
SAACE Fo5F 2ol Q= Ao eyt
‘A Aol W= Karacan 5(2004)> 2 Aol ANE G55 Shatol| A 25 b o] ot 2 9 vt A
Lo T7Fs ®a1skl e, Farfand} Sullivan(1967)> 25§34 Blt)A-& gREgt 504 o]ste] $kafol|A] 2 FA}
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A o oy Azpe] A Aue} vl Fe w 2 Ao Aol FAREI

A v A2 Al YeERdth . B89 77(Van Schaik e} Verbiest, 1985), Willis(1959)%= 1003 2] A}
AATolA 52%= 3 v S BAthal aF3lem, A 5(1991) 10520]72] 3 v o] Al4~5
&2 HFAbol AN G IRl 48%, HATIE A= 35% WERd AL SFQlnh BEgE 7o) o] 3k B
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she} 7o} 245 Aol A Wstel AFAlel il wEe) A%o] o A ka2 A
.

Hzxjolgnt B2 G o) vl g el
Tof wet EE 15 FELE 52 FRTS
o= Fo)% Aoli= ¢St Vanharanta 5(1993)2] F#4 w
u B s 2ol vuiFoe] Qi TERTE vltigo] Al :,_.gqm =) 2717h R BA A5k
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Cg T Y FATKY 5L weldto] AelEF ohal W o)A AF 4 W ALS WAk Fk
(Risch %, 1993).
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