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— Abstract —

I nfluence of Age and Sex in Determining the L evel of
Lumbar Spinethrough Simple Radiograph

In Jong Kim, M.D., Dong Hwee Kim, M.D., Yoon Kyoo Kang, M.D.,
Mi Riam Hwang, M.D. and Hye Ryoung Bun, M .D.

Department of Rehabilitation Medicine, College of Medicine, Korea University

Objectives: To evaluate the influence of age and sex in determining the level of lumbar spine for the

needle electromyography of lumbar paraspinal muscles.

Methods: Two hundred forty adult patients’ plain X-rays of lumbar spine and pelvic bone were evaluat-
ed. Subjects with scoliosis, kyphosis, severe degenerative change, compression fracture, lumbarization,
sacralization, and history of back surgery were excluded. They were divided into 6 groups according to
age (20-39 years, 40-59 years, and >60 years) and sex. The level of Tuffier'sline (Lv_T) of each subject
relative to the lumbosacral vertebral body (VB) and spinous process (SP) was determined by plain X-rays
of anteroposterior and lateral projections, respectively. The Lv_T relative to VB was divided into 5 types:
L4U (upper L4 VB), L4L (lower L4 VB), L4-5, L5U, and L5L and the Lv_T relative to SP was divided

into 3 types: L4SP, L4-5SP, and L5SP.

Results: The most common Lv_T relative to VB and SP were at L4-5 intervertebral space (43.8%,
47.1%, respectively) but were significantly influenced by age and sex(p<0.01).
Conclusion: The Lv_T should be determined individually considering patient’s age and sex.

Key Words: Tuffier'sline, Paraspinal muscle, Radiculopathy, Age, Sex
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Fig. 1. Relationship between Tuffiers line and vertebral

2. A+UY
HAES Al whet 20~3941, 40~594], 12
3604 o] Ao ® Ul 2 I Al A

o W} Jre} AA GlEen BRAA. A2 2
s} 4099 BAE XA st

85 G A AR AFE MRS o] g3te] Al
g F5 F259 7MY SIREs Ave 7384
(Tuffier' s line)& 0] ©3 AZW ARHoA 234
sto] #AE B aela 2F W ARl
2 gEgel AAN AT AA 422 A 9
BES AUs YA S G A3 5] HAAA &2
ASE G2 43R A AREL QAT A9 o)
2AS A BAAL 20 Tuffier s line? FE71
gte] #AE FH AL it A B
=3

Tuffier’ s line2t LFEH| 42| 2HA|

e LA A A S M o P IS K P I i
vkel Zo] Tuffier s lines 3 o] Az} QFx) 9]
AR BA| wet e o] 7HA] PR R/t
Aok (Fig. 1).

. L4U(upper part of L4 vertebral body):
Tuffier s line°] A4 LFA 9] Eo|5 o] 53}

= A9 SRS Ave B¢

b. L4L(lower part of L4 vertebral body):
Tuffier s line®] A4 8FA49] Eo|& o543}
= A9 olRES AUE A5

c. L4-5(L4-5 intervertebral space): Tuffier s

lineo] A4 @3At A5 QA2 Alo]E AU
735

d. L5U(upper part of L5 vertebral body):

L"

/ . T J = 2

body: A, L4U (L4U: upper part of L4 vertebral body); B, L4AL (lower part of
L4 vertebral body); C, L4-5 (L4-5 intervertebral space); D, L5U (upper part of L5 vertebral body); E, L5L (lower part of L5
vertebral body)
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Tuffier’ s lineo] A5 2349 HolE o|5E&}
= A9 ARES AYesE F¢

e. LbL(lower part of L5 vertebral body):
Tuffier’ s lineo] A5 LFA|9 Eo|Z o|5is3}
= A9 ol RS Ay AF

2) Tuffier’ s linet 2= ==7 |(spinous process)2t2|
s FH 93 de AR ARGl A $fell A
71438k vke} o] Tuffier s lines ZA st om o]
A
-

a. L4SP(spinous process of 1.4): Tuffier s line
ol A4 &5 FE7E A= AT

b. L4-5SP(interspinous space of 1.4-5): Tuffier’
s line°] #|4-5 85 FE7] Aol & A

c. L5SP(spinous process of L5): Tuffier's line
ol A5 85 =715 Ave AF

o
L7g'l"

3. &4

Eﬁ]ﬂ'ﬂt =98 SPSS10.0 A4 TS A}
£3199t}. Tuffier s lined} 854 Z8]a Tuffier’ s
linext 23 FE7|eke] AA AE 7t A% 3F Aol
7} 9171 Fisher' s exact testZ o] &3to] A5

ot.
Tuffier s line? S3A9] #A7} 2L AolA A
W7 22 oA A9zt Aolrt Slevke pRRI7IA

2 Fisher' s exact test® ©]&3to] =390
Tuffier s line¥ 2F FE57]9] #AAME 2 Y&
o] AZL Pearson ¥(Flo)A|#)AA S o] 8 3}"4 Fares
stk BATH el p valuerl 0.05 ©]sksl
A2 31
2 1

1. Tuffier' s line} 2 F&|2t2| &HA| (Table 1)

A 24099l 3x} F 14-5 +3o] 1059 (43.8%)
o2 7P Bkew, L5U f+3o] 669 (27.5%), L4L
f+3o] 60%(25.0%), LSL s8] 5H(2.1%), 18
1 L4U 8ol 49(1.6%) woldtt. digtol
Tuffier’s line? 8329 #AAE ZH3 A
20~39A4] TAAAME L5U 3ol 359 (43.8%),
40~594 T2 604 o]’ TelAME L5 F&ol 2t
397 (48.8%), 378 (46.3%) 2.2 71 ©skar, A#d
el E73 Al 7kl BAHCR fo3 Afolt 9l
ATHP=0.00). ¥l wE Tuffier s linex} 234
ko] FAE EARME L4-5 Fdol 60 (50.0%),
Azl M= LU F&eo] 5094 (41.7%)e= 7 B3t
3, gl wet ER/3 7 o el SAR SR fofg
Zko] 74 A} (p=0.00).

2 AR ToA Qe Jks Aud A A 9F
T 5 20~394] ol ATt Tuffier s lined} 234}
o] #AZ} Aol met BAACRE fFofgh tol7t U
Hp=0.00). 2 JHA A9 s A 4

Fig. 2. Relationship betweeﬁ Tuffiér’ s line and spinous process: A, L4SP (spinous process of L4); B, L4-5SP (interspinous space of

L4-5); C, L5SP (spinous process of L5)
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3} oJztoll At Tuffier s lined L3412 #A 7} A =)

o e} FAHCRE folg 2ol 7} UATHp=0.00). A
% IS (target muscle)© .

2. Tuffier' s lineZt 2 F F=7|242| 2HA (Table 2) B Atk 59l dx]e] AZAE 274

Y, 22173} (denervation)7t SAF7HA] 218 =]
AA 2407 2 5 L4-5SP 3ol 1134 o Ao HZ=Zoo] ADAE AAL e F93 2
(47.1%) 2 71 Bskew, L4ASP f&e] 799 @ o' paraspinal mapping & Sl HFFH2
(32.9%), L5SP 3ol 487 (20%) olutt. A= ADAE Aoz 92 AAZ ¥ B4L A3}
o W& Tuffier's line?t 83 FE7]¢e] #AE = He AR 9ok g} HEzea A2AE Al
Aot A3 20~394 T 40~59A4 TolA = L4-5SP 9] o]y3t ZoA = %:r!-o].jl AN} 9wt 2w
frael 272 407 (50.0%), 459 (56.3%), 6041 ©]% 08 4o tddo] dado 23 % HAke 23t

ZAME LASP #3° 45%(56.3%) 02 /M BS AL Ad 2ok 5 gom, 35 A5 Wl e
2 Aol ek $HE A 2l BAMCE R b dFolm B @S %S vE 5 ek weba A
Aol7k 9thp=0.00). AHel WE Tuffier's line  F592¢ 2AL F83 o= Aol Fesw, Wi

I oF 579 ijﬁla: 3t A3} Jdzpel of 7l M Ao aE Hdle Aol 7P A AA
A BE L4-5S8P #3e] Z4+zk 5478 (47. 8/) 59U§ Aol dojA dAAQ Aeko] Wr| wjie], dukHo
(52.2%) 0.2 7}% E%‘%b_ el et T 2 AA A A H2E F de 9y dREEel 2 E
2ol BAAR R frol gk 2ol 7} Mﬁi‘:‘r(p—O.OOAL). S ol gslo] AL A "ol
Ze A woA] el ks AT AT A dF gt F2ES o] g3l HFo] FHE Aol o
% 20~394] oM Tuffier's lined 83 & B2 AFY A FE OV 22d AFE A ™
719ke] #AZE A whe} AR R {olgk Apolrt AER, F e A= s (inferior angle)<
AATHP=0.048). 22 AU AH9 Fgs Ay AT FFE At O 7FoRE 4 Wl e
£ A3 pgrel 242+ 0.000, 0.004= FAke} o=pe] 7 , 859 A% 4= T M AREe AR 94
4 B% Tuffier s lined} 83 FE7]99 47:“7P &t A(Tuffier’ s line)< 7|22 Hsh= Wie] dg
Hol wel EAHCR o3 2lo]7} ATt AFEE AL Qdth 23y Tuffier s lined Q7oA el 4
AAl Ay g dy AAFA] 7)oy g9
Prir o] At Eo|7t A|3-4 85 Alo|2 HAH 9l
o & 3250 g ANQle FEkAe] <F, dAE, A T
et 71 oEolrt ek 4 Qlo] £ o) O}t 7357}
8F HFEFEF AT H3 279 3d Az} 2=
2A19] AujE wa, gdo] VAshe FE7]Y ol ol AL AFH 1gju FH AE o83t

Table 1. Relationship between Tuffier's Line and Vertebral Body according to Age

Male Female
Age(year) total
20~39 40~59 >60 total 20~39  40~-59 >60 total
L4uv 0 0 3 3 0 0 1 1 4
L4L? 12 12 15 39 1 8 12 21 60
L4-5% 18 22 20 60 11 17 17 45 105
L5U% 8 6 2 16 27 14 9 50 66
L5L® 2 0 0 2 1 1 1 3 5
total 40 40 40 120 40 40 40 120 240

Values are number of subjects.

There are statistically significant differences in the relationship of Tuffier’s line to vertebral body in 20-39 year old group according
to sex and in female groups according to age (p<0.05).

1. L4U: upper part of L4 vertebral body, 2. L4L: lower part of L4 vertebral body, 3. L4-5: L4-5 intervertebral space, 4. L5U: upper
part of L5 vertebral body, 5. L5L: lower part of L5 vertebral body
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Table 2. Relationship between Tuffier's Line and Spinous Process according to Age

Male Female
Age(year) total
20~39 40~59 >60 total 20~39 40~59 >60 total
L4SPY 13 10 27 50 4 7 18 29 79
L4-55P 17 25 12 54 23 20 16 59 113
L5SP 10 5 1 16 13 13 6 32 48
total 40 40 40 120 40 40 40 120 240

Values are number of subjects.

There are statistically significant differences in the relationship of Tuffier’s line to spinous process in 20-39 year old group according

to sex and in male and female groups according to age (p<0.05).

1. L4SP: spinous process of L4, 2. L4-5SP: interspinous space of L4-5, 3. L5SP: spinous process of L5
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