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Measurement of the Lumbar Spinal Canal by the Plain X-Ray Film
in the Normal Korean Adults

Jong Hwan Kim, M.D. and Young Soo Byun, M.D.
Department of Orthopedic Surgery, College of Medicine, Korea University, Seoul, Korea

The significance of measurement of the spinal canal size was well recognized in case of detection of intraspinal
tumor as well as diagnosis of spinal stenosis. The measurement of sagittal diameter of the lumber spinal canal by
plain x-ray film is not always easy. However, the new method designed by Eisenstein made the measurement of
sagittal diameter of the lumber spinal canal by plain x-ray film very easy.

In order to study the range of normal values of the sagittal diameter of lumber spinal canal in Korean adults,
authors measured antero-posterior and transverse diameter of the lumbar spinal canal in 290 normal Korean adults
by Eisenstein’s method. The results obtained are as follows:

1. Mean values of sagittal diameter of the normal Korean adults male was 17.37+1.05mm at L1,
16.43 +1.12mm at L2, 15.89 + 1.20mm at L3, 15.45 + 1.24mm at L4, and 17.34 + 1.13mm at L5 vertebra and
in female, 17.41 + 1.23mm at L1, 16.45+1.20mm at L2, 16.14 + 1.41mm at L3, 15.40 + 1.32mm at L4, and
17.25 +1.20mm at L5 vertebra.

2. Mean values of transverse diameter of the normal Korean adults male was 23.54+1.18mm at L1,
24.61+1.17mm at L2, 25.78 + 1.41mm at 1.3, 27.72 + 1.86mm at L4, and 30.42 + 2.23mm at L5 vertebra and
in female, 23.06 + 1.45mm at L1, 23.90 + 1.48mm at L2, 25.21 +1.53mm at L3, 26.62 + 1.88mm at L4, and
29.70 + 2.41mm at L5 vertebra.

3. Intransverse diameter, it was increased more and more to the lower lumber level, the widest at L5 vertebra.

4. In sagittal diameter, it was decreased less and less to the lower lumbar level, the narrowest at L4, and
increased again at L5 vertebra.

5. The difference of sagittal and transverse diameter of lumbar spinal canal at each level of lumbar spine
was very significant statistically.

6. The difference of the transverse diameter of the lumber spinal canal between male and female was signifi
cant statistically but that of the sagittal diameter was not.

7. The difference of the sagittal and transverse diameter between each age group was not significant

statistically.

Key Words : Spinal canal measurement, Plain x-ray film.
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Table 1. Distribution by age and sex of plain x-ray
film used in spinal canal measurement

Sex
Age Male Female Total
(years)
17 — 20 20 20 40
21 - 30 25 25 50
31 —40 25 25 50
41 — 50 25 25 50
51 — 60 25 25 50
61 — 70 25 25 50
Total 145 145 290

N =2

AN g A R RAgH g5
WA AbAl Fell A A7 Yol Aol gy 8 F S
TAasA] WL 174 ol F A AT Ml 8FF

AF 2 29 g Azl 27 o 5004 3 ARl bl

Frate] 85T FUIYAE FAF 5 e HF
Zw WpabAl AR Zb7 290 A4S A3 9 AW B
Pg3le] 1 g4 e 2 slgdc) (Table 1).
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o] 2] 7 g (interpedicular distance) & 2 #3}] ).
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3ted At e 23 @9 AFNAL 2 A 7 83
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@ (superior articular facet) ®] 22 H s} sl @A (in-

Fig. 1. Lateral radiograph of macerated spine with
metal markers to show posterior limits of spinal canal
(arrows).
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ferior articular facet) o] Hx & dAAg A4 dA s}
o A58 39 FugAe FAEZWY T2 AHY
F4ae o (rediolucency) 9 w2 A4Zo) ¢ x3v}e AL
Folg F A9 S3% w21 YA AAANA 3
2230 Fd37 o] FHVAYAY AE ZAslT &
e AFX YA o2 Astdd(Fig 1,2, 3).

T
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Fig. 2. Tracing of Fig. 1, illustrating method of
determining posterior limits of spinal canal.
A: posterior border of vertebral body, B: midpoint con-
necting apices of both superior and inferior articular
facet, D: sagittal diameter of lumbar spinal canal.

-

spine X-ray film (arrows).

Fig. 3. Posterior limits of spinal canal on the lumbar
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g Azl 838 S AR ARAL Abell A
a&3e AFYAY JFA= A18F 17.37+1.05mm,
A28 % 16.43+1.12mm, A38.%F 15.89+1.20mm, )
483 15.45%1.24mm, A58% 17.34+1.13mm, =2
A A1aFe] vh WA A58 F o] 29 0 A
2, 3, R 483 ¥R FFE Foprow 4 954307
o 2 Aol FAHA FAHL HFE 5 A8
t} (P0.01) (Table 2).
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Table 2. Mean values of sagittal diameter of each
lumbar level in both sexes  (Unit: mm)

Level Sex Mean S.D
L M 17.37 £1.05
! F 17.41+1.23
. M 16.43+1.12
? F 16.45+1.20
L M 15.89+1.20
: F 16.14 +1.41
L M 15.45+1.24
' F 15.49+1.32
L M 17.34+1.13
* F 17.254+1.20

Fig. 4. Comparison of sagittal diameter of each
humbar level between male and female.
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Table 3. Mean values of sagittal diameter of each lumbar level in both sexes and in each age group

{Unit: mm)

Level L: Lz Ls L« Ls
Sex

g‘,g:rs) M F M F F M F M F
17—20 1724 1742 1618 1633 1576 1608 1529 1550 17.18  17.42
21-30 1765 1765 1687 1680 1639 1690 1583 1595 17.83 17.35
31—40 17.28 1748 1616 1622 1524 1570 1544 1522 1728  17.04
41-50 17.29 1747 1600 1663 1571 1621 1492 1579 17.14  17.37
51—60 1733 1713 1662 1630 16.14 1587 1548 1517 1714 17.13
61—70 1745 1730 1672 1640 1609 1610 1572 1530 1745 17.20

Mean 17.37 1741 1643 1645 1589 1614 1545 1549 17.34 17.25

Table 4. Mean values of transverse diameter of each
lumbar level in both sexes  (Unit: mm)

Level Sex Mean +S.D
L M 23.5411.18
! F 23.06+1.45
L M 24.61+1.17
2 F 23.90+1.48
L M 25.78+1.41
g F 25.2111.53
L M 27.72+1.86
F 26.62+1.88

L M 30424223
® F 29.70 £ 2.41

A1, 2, 3% 48537 YFAE Jzoll A G HA
2 A5 FelMe Earh 42 G e Fye] &4
2] zelo] o] FAAHL RS AR Y Al
(P>0.05) (Fig. 4, Table 2).
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A zelol glo] EAAA HAAL FIY F A4
e} (P>0.05) (Table 3).
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18mm 283 24.61*£1.17mm A383 25 78+1.41
mm #4833 27.72+1.86mm #5832 30.42+1.23mm
24 Al8deA A58F2 242 AA o] Helzg o

Fig. 5. comparison of transverse diameter of each
lumbar level between male and female.
o FF 7 M AHETY 2H A glo]
A9 ol AL A4S Y F AP
01) (Table 4).

g3 A A FulA] YA A1LF 23.0
6t1.45mm 283 23,90*+1.48mm #3833 25,21+
1.53mm A483 26.62+1.88mm #5823 29,70+2.41
mm 24 Fzs} vl A7 2 A1 34 A58F2 2
& 43 o dezlen 7 2325079 249 2
ofe] delA] FAAHA F9HE FRF 5 At (PLo.
01) (Table 4).

2) Mol 42 ER

A1, 2, 3, 4 B 525 HYdA FA7} A8 <
Zr o Zew dd kel ZHA A Aele dlolA FAA
FrodE BAY £ Ak (P)0.05) (Fig. 5), Table
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Table 5. Mean values of transverse diameter of each lumbar level in both sexes and in each age group (Unit: mm)

Level
Sex

@iﬁrs) M F M F M F M F M F
17—20 2294 2317 2400 2383 2512 2467 2800 2625 2929  29.00
21—30 9387 2295 2478 2385 2626 2505 2817 2670 3148  29.60
31—40 2388 2370 2508 2387 2632 2648 2852 27.09 3180 3130
41-50 9364 2237 2493 2337 2593 2453 2750 2580 3021  29.00
51—60 9352 2327 2452 2426 2552 2543 2729 27.00 3029 2978
61—70 9336  23.00 2436 2420 2555 2510 2682 2680 2945  29.50

Mean 2354 23.06 2461 2390 2578 2521 2772 2662 3042 2970

A8 =elel glelMd EAHY FAHL FIFY 5+ o
st} (P)0.05) (Table 5).
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