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Spinal Stenosis
Yark Woo Rho, M.D., Jae Eui Song, M.D., Chang Sae Byun, M.D. and Kyoo Seag Shin, M.D.*

Department of Orthopaedic Surgery, Eulji General Hospital, Dae Jeon and Seoul,*Korea

Spinal stenosis is defined as diminition in the size of the spinal canal that produces nerve entrapment resulting in symp-
toms, the most common of which is low back pain & radiating pain to leg.

The central spinal canal contains the dura and other meninges, and inside these, the nerves of the cauda equina.

The nerve root canal contains the spinal nerve from the point which the dura leaves the intervertebral foramina. Each
foramen is a door through which the nerve enters to the nerve root canal. In its canal the nerve passes behind the disc
and then in front of the superior articular process of the lower vertebra.

Pathological and anatomical changes by various cases can produce narrowing of the central and nerve root canal. But
they are sometimes not important because they are not severe enough to cause nerve entrapment and such medical treat-
ment. Spinal stenosis is only significant when nerves are entraped, indicated by severe leg pain and sometime by sensory
and motor changes.

Spinal stenosis is classified into two groups: congenital and acquired. Among acquired groups, the combined type is
most common and significant.

Authors have experienced 61 cases of spinal stenosis and among these, 58 cases were treated surgically between 1981
and 1984 at the Department of Orthopaedic Surgery, Eulji Glneral Hospital, Daejeon.

The following resuits were obtained.

1. There were 52 males and 33 females, and peak incidence in 5th and 6th decade(69%)

2. The most common type by Arnoldi’s etiological classification was combined type(69%),

3. The most common chief complaint on admission was low back pain and radiating pain to leg (43.%),

4. The most common sign was limitation of lumbar hyperextension (75.9%) and S.L.R.test was positive in only 12
cases(20.7%).

5. The common findings of myelography were hour glss appearance (39.7%) and complete block (27.6%), and simple
radiologic findings were hypertrophy of facet joint, osteophyte formation in the periphery of vertebral bodies involved
and narrowing of disc speace.

6. The A-P diameter of spinal canal was between 14.44 mm and 14.97 mm in simple findings, and the A-P diameter
of dural sac between 8.10 mm and 9.19 mm in myelography. The spinal index was between 1:4.90 and 1:5.60.

7. Decompressive surgery was done in the 2 levels in 39 cases (67.3%), 3 levels in 10 cases (17.2%) and 1 level in 9 cases
(15.5%). Discectomy was done in 40 cases (69%) and partial laminectomy was done in 58 cases (100%).

8. The most common site was L3,4—L4,5 (36.2%).

Key Words: Spinal stenosis.
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Table 1. Age and Sex distribution

L Mg 3 AFRE

Aw e da2br 259 (43.1%), o 2F7} 3361 (56.9
%) dHHBE 414 ~504] 7F 2000 (34.5%),
5141 ~604] 7 200 (34.5%) 2 F& 400 o] Fof] ut
4 3k} (Table 1).

2. w0l gl Hig

Arnoldi ¥-5-4 (1976)° w2 =884 H53a 3
25 4 Fzkal ghESo] o] &= EFA  (com-
bined)e] 404 (69%) 2 FE& o] AL, FFTAHA

%3 fursl 9 ¢l4(iatrogenic)o] 14l (1.7%) YA
o, dA A s T4 v-§-8 1570 dcHTeble 2).

3. AP HAle] FA U oL A

Age Male Female Total(%) 8% 9 &2 wpabEo| 252 (43.2%) Aol U =4
2 o 1891, F34ol 7AUL, YA skl 104
21 — 30 (17.3%), 285k A=Al 94 (15.5%) Act (Ta-
31 — 40 3 4 7 (12.1) ble 3). ; . . ,
41 - 50 1 9 20 (34.5) Hm‘u“ ERE SRR AL 15 (25 %) (L5
51 — 60 8 12 20 (34.5) 128, oFEA4 3a].), E7 wkAl zh4 199 (32.8
61 — 70 3 7 10 (17.2) %) (454 1780, FF4 24) AL HF AT
s . L) o Aol ol (7590 A0 ahx A 9] A
& 128 (20.7%) ol Ezbslodct. 2R tsle Al 12
Total (%) ~ 25(43.1) 33 (56.9) 58 | wHE-FZ o) oksls} 3700 (63.8%) (&4 31,
Table 2. Etiological classification*
Male (%) Female (%) Total (%)
Congenital 1 1(1.7)
Acquired
1) Degenerative
(1) Central 4 3 7(12.2)
(2) Peripheral 1 2( 3.4)
(3) Degenerative spondylolisthesis 3 2 5( 8.6)
2) Combined 14 26 40(69.0)
3) Spondylolisthetic /spondylolytic 1 1 2( 3.4)
4) latrogenic
(1) Post-laminectomy 1 101.7)
(2) Post-fusion
(3) Post-chemonucleolysis
5) Post-trauma
6) Micellaneous
Total 25 33 58

*Adopted from arnoldi et al (1976)
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Table 3. Chief complaints on Admission

Chief complaint Unilateral Bilateral Total (%)
Back pain 9 (15.5)
Back pain & radiating pain 18 7 25 (43.2)
Intermittent claudication 10 (17.2)
Numbness 4 4 8 (13.8)
Weakness 1.7
Bladder incontinence

Radiating pain 5 5 (8.6)
Total 58

Table 4. Physical examination on Admission

Sign Unilateral Bilateral Total (%)

Reflex change

Knee 12 3 15 (25.9)
Ankle 17 2 19 (32.8)
S.L.R. (positive) 9 3 12 (20.7)
Limitation of spine extension 44 (75.9)

Motor change

Knee extension 3 2 5 (8.6)
Great toe dorsiflexion 31 6 37 (63.8)
Ankle plantar flexion 9 3 12 (20.7)
Sensory change
L3 dermatome 2 2(3.4)
L4 dermatome 3 3 6 (10.4)
L5 dermatome 23 4 27 (46.6)
S1 dermatome 8 8 (13.8)
Table 5. Duration on Admission Table 6. Simple radiologic findings
Duration No. (%) Findings No. (%)
— 3 months 10 (17.2) Disc space narrowing 29 (50.0)
3 — 6 months 7 (12.1) Osteophyte formation 45 (77.6)
Yp—1 years 5 (8.6) Facet joint abnormality 41 (70.7)
1 — 3 years 15 (25.8) Isthmic defect 4 (6.9)
3 years — 21 (36.3) Lumbarization 5 (8.6)
58 Sciatic scoliosis 10 (17.2)

4 WHE UMK 7|2

k&4 ga)god, o4 A58F AR
2| W] B-8 7} 274 (46.6%) (B &4 234, FFA 4 34 o] 4be] 214 (36.3%), 1~3de| 15¢l (25.8
#) 2 7}2F skotch(Table 4). %y, 3709 uukE 108 (17.2%) 4 % rHTa-

ble 5).
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Table 7. Myelographic findings

Findings Single level Multiple level No. (%)

Lateral indentation B 5 7 12 (20.7)

Hour glass appearnce 18 5 23 (39.7)

Block 16 (27.6)

Uniform narrowing 2 (8.6)

Posterior indentation 2 3 5 (8.6)
58

Fig. 1. Measurement of spinal canal in simple
film. A: interpedicular distance, B: AP diameter.

5. WA A7

whHbAbA] 4712 osteophyte @] &4 45 (77.6
%), FulalAd o) wl% 414 (70.7%) F70AL ¥
47} 299 (50%) 5-0] A.2.7 (Table 6), H4 2%
£ L B AjAl Roko| 233 (39.7%) (844 189
o2t 54), skxizlske] 163 (27.6%) 5 ©l %
c}(Table 7).

ARELe 58 % 7HONA MASE BAES
Aggon Aol g AWstx FYPomE A4z
dgae] ulng FAA 72§ sl slddlE v vt
22 gsgc.

6. HRTo| NF W HEXF

g wbapAdoll A M3 A F2 7L 14,44~ 14.97

mm )& A 38%7 14.44mmE 71 Aga, &
ZEA 2l & 24.33~28.16mm & #) 28 Foll 4] 24.33
mmi 7} A 9de} (Fig. 1).
A5z ol 4 o] A ¥4 L 8.10~9.19
mm 2 A 4 834 8.10mm= b Aglw, 32
7-& 9.27~14.05mm 2 ] 3 8304 9.27mm =

Sl TR i

Fig. 2. Measurement of dural sac in myelogra-
phy. A: transverse diameter, B: AP diameter.

7b4 A 9l (Fig. 2).

A F | 4= (spinal index)&= 1:4.90~1:5.60°22
Al 3834 1:5.6002 7}3 2o HE238 7
A& BeyF9ic) (Fig. 3)(Table 8).

1. AHE 29

2 levelo] 37% (63.8%)<ld) o|F 3, 48%
A4, 58 F7F 218 (R &4 49, %24 174)), Al
4, 58%F 9 A59F, 1AF7} 158 (L34 69,
&4 9d) e, 1 levelo] 154 (25.9%) (43
A 4@, oFE4 118), 3 levelo] 63 (10.3%))%
Z4 49, k24 28) 9} (Table 9).

8. sady, & M| & Ay

2 leveloll 4 zeh&-& «lad gk o] 394 (67.3%)
(¥24 gdl, oF24 31a) 2 7} gk 3level
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Fig. 3. Spinal index. canal to body ratio=AB:CD A: interpedicular distance, B: A.P diameter of canal,
C: transverse diameter of body, D: AP diameter of body.

Table 8. Spinal canal diameter and Spinal index

Plain film Myelogram
Canal Body Dural sac Spinal index
LP.D.* AP.D.** T.D.*** APD. T.D. A.P.D.
L2 24.33 14.95 44.38 40.13 14.05 8.84 1:4.90
L3 25.04 14.44 44.63 40.77 9.27 8.57 1:5.60
L4 25.79 14.64 51.56 39.49 10.86 8.10 1:5.39
L5 28.16 14.97 55.21 40.85 13.77 9.19 1:5.35

* LP.D.; interpedicular distance (mm), ** A.P.D.; antero posterior diameter (mm), *** T.D.: transverse diameter (mm).

Table 9. Involved site

Level Site Unilateral Bilateral Total
L2,3
L34 1 1
1 L4,5 2 10 12
L5,S1 1 1 2
L2,3-L3,4 1 1
2 L3,4-L4,5 4 17 21
L4,5-L5,51 6 9 15
3 L2,3-L3,4-14,5
L3,4-L4,5-L5,S1 4 2 6
Total 18 40 58
AN Al AL 102 (17.2%) (Y &4 6o, F = F&A 298) 2 sHA wstEdl, o] F 2 leveldl4 of
4 4#) UAsich. £33 (combined type)o] 7t 402 Algat Aol 1942 742 ggie}, 12w
ol -8 2TAAE, AATAEAE Y Fa F FTHAEL 130 4S A gslx egtel (Ta-
AAEE ABa Aol 407 (68.9%) (&4 11d], ble 10),
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Table 10. Operative procedure

Procedure level 1 2 3 total
Partial laminectomy unilateral
bilateral 2 2
Partial laminectomy unilateral 2 2
& foraminectomy bilateral 8 8
Partial laminectomy
& foraminectomy unilateral 5 6 11
& discectomy bilateral 6 19 4 29
Partial laminectomy unilateral 1 1 2
& spinal fusion bilateral 2 2 4
Total laminectomy
Total 9 39 10 58
Table 11. Result*
842 248 YA FobiA Sl Hag A
Result No. (%) 32 Fwlgde] ZZuk v Eso]E AREL 44
Excellent 21 (36.2) obubabA] "cp'®. Epsteing2 Z4-2l7b Fopxl=
Good 29 (50.0) Aol A3 A4S dorle a3 Lol 2t
Fair 5 ( 8.6) 2.t} Eisenstein®-& 4todd] dZ31.2 Wzl £70)
Poor 3 ( 5.2) ohda L elha shelet. )
1900\3_ Sachs ¢} Frankel §o] # 2 & 743} o| %
Total 58

*Adopted from Kirkaldy-Willis criteria (1974)

Kirkaldy-Willis 2] 3j7}ol] & Asles  excel
lent 213 (36.2%), good 298 (50%) 2 & A3}
£ odgic} (Table 11).

A2AEL )8 ulbE canal guide (2] 3mm,
5mm)E AHEEte 4% HFa D 249 (late-
ral recess)®| 2 YEF YA, +5F 47
otubE2le] zl&E S 7ol Hal A= facet joint
block & Algetdct. £4F 15U7xE 24t
Hg AT, o|FHe 257 EE AYF 3
~ 4% ElQAH e 958 25| (back brace):=
6 YA E 2847},

m 2 At

859 HFFE Aol A ey W 42y
S o] Fx=ju}l 3H-E ZA4E 4kl ¥ (trefoil configu-

ration) o] 24 gl e}, &Y ol(lateral recess) 5 34

1945\ Sarpyener &} 195411 Verbiest 7} Rt} T3
Mo g HaAFo o FL By 158
ko 2 z2}5o] 34 old (ligamentum flavum)$] ]
3, FRHAFE ghExA | Fagdar FTY
3 o7 o]-c;]_ A8 A—l 23]
2%, F29 s34 #slst 218w venous hypert-
ension 0 & QI3 41729 F3balel g sle
2 71%slg 3, o] 9ol T Forestier #| ¥ Pagetx| s
o T¥ 4 42 % (achondroplasia) 2 asteopoikilosis
Zhatoll A kgt ol 7} sl Qleb. Kikaldy-Wil
lis® 53} Onkey'" 52 slgi4 & é%gl Hel &S 3
24 B-§}x) (three joint complex) & Fu}al A (facet
joint) ] o 54 W3l Y Fzksl F 4 (disc resorpt-
ion)ol] W& Fulalde] gEE o Hmyon,
7ol hitube H9lol wel Fo4E g (central
stenosis) 3} &Y 3 & (lateral stenosis)ﬁ_i 2535
9c}. ArnoldiV 53 Epstein® %
Hzgel ATYARe 24, &
AAS Yasol ok A4 A7
348 Suann s,

J2°5
dg
>
2
fin
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Aol FA W ol HAA L HFIUANETTF
, 28 A ghy (intermittent claudication) &

Al3ER] vk 8h2) A 2] A AL A AL ol Al A
Solch. a4t A== gy °]°H7l- ol gkl m A X
o) 7F AX L F7zkA 0] Fobxw Fzhale] ¥z ¥
gl7] wgell A Fae] Aol Fiaspd, EJ}F A
2408 e ALYATI LRANE U2 5
& 4 47E0E AL AYA st
42 Raeldl SJa Ashe cel A o 42
S Ho)e=d| Finneson"—‘_— stationary exercise bi-
cycle 4 o] 83l Wz ekS 319 .2 Kavanaugh
7} 5}3) (pseudo claudication), Onkey'® -2 A

,-<_.1' u}# (static claudication)o]2tx = EFcl., 7+ s}
#o WEE 5.1~36% %S Lastgledl HAEL
17.3% % 23,32 A A A AFe] ok 23~25.7
%eE Lusded A=HEe] A9+ 20. 7%9&4

HAaa A5 Adel Ao AF4A, 274
ZkA® 9 #F=x| 4 (Spinal index)= F-8%F X £}
ol ftef. FEYGAGAA A A3 AEA7

£ Eisentein? 3} Verbiests' = 15mm o|&ld U=k
4*1~ 3} 10mm o} 3} absolute stenosis, 10~
12mm = relative stenosisg} sFetl. BT Foll
A Auhgde] A5z AL Paine'™-& 14mmo) 3},
Epstein Y& 15mm o| 3}, Kirkaldy-Willis §* £
AR g2AFL 1dmm ol 3}, P4 FAST-L 10
mm o] 8}4] ejAlslok "l Fgict. A2 A

£ v ARG A A& AR AL
14 44mm~14.97mm, H52G Eoll4 Huhde] A
FA7-2 8.10~9.19mm ¢ i},

Jones 2} Thompson”o] WX 3F HEX4+= Y3+
52 AR AEEo] gtedl, ol Faldlnlg &
Z3}9] u]-§(canal to body ratio) &4 AHAS 1:2
~1:4.52 EISLT 1:4.5 o] 4L HFale] H&
Holelax st eol, A=ES A$E1:4.90~1!
5.609] Helel AReh. A sl & o]
43 Fo] A3 £A0] BIE I Q3 (HAE2
45 58HF 74 AlfsEag) WAIARLE
o] &8 o 4£AL FF, ¥, AAEA o 2
sl o welbd 5 et A wt AxEL ¥
24 abE3 whgr Awk4A S o,

A8 ARAZANY shubE AMA] A g4
2go] FTAAEE FAsI oo Lol =e}
Ae Fubabde] @4 9 QA2 iP‘Li A2
slof gebw Yok, FTHA S AATH HAE

lod

O

Aguss 229AF A2 4Tee 455
A& 2]Ao| t}oksle}. Schatzker ¢+ Pennol'®
el g AAS AN LE deiSol4 3
R TR FE3 FTHAES Agsior &
ST BT, WiltseS & sl 223 323l
A 2Tk TR WE 1/38 AAsk A4
o) whgo] MolE $917kx] Zatsholol e 9
a2, Kirkaldy-Willis® £ ZZ&"A|%2] #H9 L 2cm
o4, sHFURA L W& 1/3& AAst{ok 3}
W, A4zl EYslA ke dy AE 4T
ulald el Wi 1/374 % Al Aslela ¢l o Wi
lse' 5 Fukd ¢ o AR W17l A F
Sde] 202 S lom doixl Wamzk A
Ao gheia e}, Schatzker' 2} Verbiest'® &
34 P45 A% FURYL U¥ Fo AY
HANE 230 Aol d D] givkx
oo, Kirkaldy-Willis¥ = 14750} o8 Fulyl

Ji‘_ fo £ Lo

Ho) HESCNE A4E A2 dY4el ¥ £
A7k slckn ek, AxEe Fgad ¥ A42%

o] AA Yol BAglol el 4 Y E2ZAHAE
+ Algstg HF kA4 E sHE4zed, Kir-
kaldy-Willis &] 3 71 =& 5% 4 A X  excel-
lent 36.2%, good 50%% & FZTAHAEL 433}
A @obr 2 Asg dch. Wiltse 5+ 23
F8E 4522 604 o]l A 5?‘—““%’5 A A
F el GA4ol 25 AAL A%, 554 vl
AA N9 REAPRAFLE 2UAEL AR
A, 504 olatol Al W4 AzAUANT 5
& B3ch. AREE AFAYANZEA A7 A2
FHAEF 78F 6edlAnl 5 FFuRPE S
AYA T 7k dlell e 18l= 45 ska] g3
+4% HESHE AAPHEAel a4 Kirkaldy
-Willis = epidural block, caudal block, facet joint
block, electrode & ¢]-£3%! transcutaneous YWstimul-
ation ¥ percutaneous stimulation-g- 4|3 §}%ic}
2ustgded, A215Y A$E 7@ 4 facet jo-
int block & A8 gkod F2 A& A},

v. 2 8

198146 1984 7bA] 37 SxHY AHY
stel] 33 PFAFoz U@ 61:F FEL A
Bk s8alol el dAH TAS sl chgat
e AEE A},

1. 583 % &=l 259, o=} 3375 0|%.em, 414
A 604 Ako] 7L A Al 0] 69%E A= ML,

2. ld 2 B34 A5l 408 (69%) = 7
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3. 8% % dAuRES F42 &l 32725
o (43.2%) 08 o Zolglw, th o 7HY A sl
107 (17.3%), 8% 99 (15.5%), #Azel4 84
(13.8%) 52 Follet.

Al A9 o)l AA L HFaAA 259
A gho] 44% (75.9%), A% Aubarel 4L 349
(68.7%), B A1A¢] °Fs3} 37# (63.8%) 51U
&h2) 2} A 4Fe| A gH-2 1280 (20.7%) gk vhebytel.

5 HEE2P4E AHL ZalAA 2ok 233 (39.7
%), kAl zluke] 168 (27.6%)%F ol L, cha2bed
4 AAdlAE Fulade] v osteophyte o] &
A, F77A8 HAS FFE o) FUcl,

6. subpAlALRo A A Aol AT L1444

.97mm, %73 7}7] 2] & 24.33~28.16 mmo| 1,
Hezgd el Ay Aehde] A$270] 8.10~9.19
9.27~14.05mm ¢} o= | HFzj¢

(spinal index}¥& 1:4.90~1:5.60¢] ¢},

7. AR & 2 levelo] 373 (63.8%), %&
Aol 40# (69.0%) A, A3, 483 % A4, 58
Foll k&4 o Al Aol 174 (29.3%) 2 0%
o] lct,

8. 7rot=2 2 levelo] 397 (67.3%), 3 level o]
103 (17.2%), 1 levele] 93 (15.5%) 5211 le-
velol A Glo] okZoll 4 Alafgt 22 432 (74.1%)
7R A F2 408 (69%) M A Al sl giet. T
A %2 584 (100%) 5ol F-2AA £ 4|88
3t FAHAE 165 2 oy ArE ex
cellent 212 (36.2%), good 297 (50%) & H-2-AA|

$¢ AQHE 22 AnE AL + AeE 2o
Zoict.
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