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=Abstract=
A Clinical Study of Lumbar Spinal Stenosis
Nam Hyun Kim, M.D., Koon Soon Kang, M.D., Soon Woun Kweon, M.D. and Ho Chung Kang,M.D.

Department of Orthopedic Surgery, Yonsei University College of Medicine, Seoul, Korea

Lumbar spinal stenosis may be defined as any type of narrowing of the spinal canal, nerve root ca-
nals or intervertebral foramina. It may be local, segmental or generalized and may be caused by the
encroachment of bone or soft tissue. The narrowing may involve the bony canal alone or the dural
sac or both. Routine conventional radiographs or sagittal tomographs cannot accurately assess the mid
-sagittal diameters of the lumbar canal or detect encroachment on the canal by osteoarthritis articular
facets. However, myelography and computed tomography provide a means for distinguishing between
herniation of a disc and bony encroachment on the spinal cord. The goals of surgical treatment in
lumbar spinal stenosis are the relief of pain and the preservation or restoration of neurological functi
ions. The surgical strategy is based on the patient’s symptoms and roentgenographic findings.

Eighty-two operative cases of lumbar spinal stenosis were analyzed who were admitted in the Depa-
rtment of Orthopedic Surgery at Yonsei University College of Medicine from January, 1979, to July,
1984. The male female ratio was 1.3:1 and 66 cases (80.5%) included in their 50’s and 60’s.

The results of the study are as follows:

1. Clinical symptoms included aggravation of pain during back extension (28.0 %); back pain with
radiating pain (22.0 %); paresthesia of extremities (18.3 %); back pain only (13.4 %); and claudica-
tion (12.2 %). h

2, On physical examination, the straight leg raising test showed positive results in 25.6 %, motor
changes occurred in 24.4 %, sensory changes in 20.7 %, and DTR changes in 11.0 %.

3. The most frequent level of spinal stenosis, L5-S1 invertebral space, was found in 68.3 % (56 cases)
followed by L4-L5 intervertebral space found in 61.0% (50 cases).

4. Operative findings included 31 lesions (46.3 %) identified as herniated or ruptured discs, 20 lesions
(29.9 %) identified as thickening of lamina and ligamentum flavum, and 5 lesions (7.5 %) as com-
pression of a nerve root by scar adhesion.

5. Of the 67 patients (81.7 %) operated through the posterior surgical approach, 52 cases (77.6%)
were effective; and of the 15 patients operated on by the anterior surgical approach, 9 cases (60.0
%) were effective.

6. When the duration of symptoms was less than 1 year and the involved level of spinal stenosis
was less than 2, operative results were satisfactory.

7. When there was a degenerative type of stenosis without a herniated or ruptured disc, operative
results were excellent.

8. For post operative external support, 32 cases (39.0%) wore body jacket cast and 38 cases (46.3%)
wore back braces.

Key Words; Spinal canal, Stenosis of Lumbar Spine.
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Table 1. Age and sex distribution

Age Sex Male Famale Total (%)
Under 20 1 0 1(1.2)
21—-30 1 2 3(3.7
31—40 3 6 9(11.0)
41--50 11 10 21(25.6)
51—60 18 27 45(54.8)
61— 1 2 3(3.7)
Total 35(42.7) 47(57.3) 82 (100.0)

Table 2. Duration of symptoms

I. A7cHah 3 g

Axte 1979 1¥ 1458 59 64U o
Al o gt glualanigl 9 9% 4B
gt g HYdalel] Uldte 938 HEa
e VERE & Fd 6Y
o] Ab T Are] shgdind 8282 Bbxle] & 4

. AT&1
L gd o A-dRR

AHEIE d2brt 358 (42.7%), =7k 473
(57.3%) 22 whd 9 vl 1.3 110}, AgE
E 1841014 7141742 2 HF 5441 G0, 40
o 50w A3 22 Exbrt 669 (80.5%) o2 o H-7
S z}x]&}l93 el (Table 1),

2. o g7t

T3 28§ 47 A7 oA L 1A
nto] 149 (17.8%), 1ol 4 5 7= 7} 187(22.0
%), 64 o]4e] 508 (60.9%) <& wHE o
A4S B, H ol%r e 6.8l e} (Ta-
ble 2),

Table 3. Previous treatment

Treatment No. of Pts. (%)
Medication and Physiotherapy 54 (65.9)
Chemonucleolysis 3(3.7)
Operation

Laminectomy 6(7.3)

Anterior interbody fusion 5(6.1)
No treatment 14(17.0)
Total 82(100.0)

Table 4. Subjective symptoms

Duration No. of Pts. (%)
Less than 6 mos. 4(4.9)
7—12 mos. 10(12.2)
1— 5 yrs. 18(22.0)
6—10 yrs. 22(26.8)
Over 11 yrs. 28(34.1)
Total 82 (100. 0)

mos.: months, yrs.; years, Pts.: Patients
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Symptoms No. of Pts.(%)
Aggravation of pain during 23(28.0)
the extention of back
Back pain € radiating pain 18(22.0)
Paresthesia of extremity 15(18.3)
Low back pain 11(13.4)
Neurogenic claudication 10(12.2)
Weakness of extremity 8(9.8)
Bladder disturbance 5(6.2)

Pts.: Patients



3. x84y

de3ld =54 7tag W2 A7z 2z E
2 okBxg 4 Eejalne XEH gyoR AR
3 A$7t 547(65.9%) o2 7t ggtos | 34A
o] FFHAE, F7 AAE T2 AuRIEE
A& § 7971 114 (13.4%), Chemonucleolysis &t
7497 341(3.7%) et WohE A 2gle] AW #
A5 14 % (17.0%) o} 3l (Table 3).
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Table 5. Physical findings

Findings No. of Pts.(%)
Straight leg raising test 21 (25.6)
Motor weakness 20(24.4)
Sensory change 17(20.7)
Change of deep tendon reflex 9(11.0)

Table 6. Involved level

Lesions No. of Pts. (%)
Single lesion 14
L5-S1 14(17.1)
L4—-5 9(11.0)
Other 1(1.2)
Two lesions
L4—5 & L5-S1 25(30.4)
L3—4 & L4—5 12 (14.6)
L3—4 & L5-S1 8(9.8)
Other 4(4.9)
Three lesions 9(11.0)
Total 82 (100.0)

4% 797t 239 (28.0%) o2 A ek 9§53
A GAES F42 W4T A5 1841(22.0%)
o|gl3r, 8549 FEuS 343 ALE lld
(13.4%) o] gic}. o] 24l neurogenic claudication
€ 343 A7} 10941 (12.2%), HxAH7F 5l
(6.2%) $it} (Table 4),

5. 0/3ty 24

AR 3}ba A A A= 217 (25.6%) ol A ok4lol gl
Lo, 2H4AE 2 ASE 209 (24.4%) At
A9 ol AbE Baw -+ 1740(20.7%), 4
FA9kape] Wske 94 (11.09%) S} (Table 5).

6. o 25 %

o] 3HH-9 9] A} iy X-AHda HExp 2o
=, AE G2 dd g3 488 Fdskd A
2lalgdel, 7ha wo] olsksl ¥4l Al 5839 A
1 A &40} 2 5641(68.3%) 9, t}go] A4, 58
Falol 2 509 (61.0%) ek, o) FW4AEE L,—L,, |
Li—S,o] 7F& wgke}(Table 6),
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HEH A5 37+ 19763 Arnoldit) 5] &
F& ol &8lsrt. A% B4 wislel Fuis 8 %
Ho] {3 YaFo| 394 (47.5%) 2 7HaF wigtel,
g XAl e 584 H3lst Astx] gouy, o
Udo HFEY, AAZH, F2TY L R
Ao 197749 Verdiestt® &) ¢A o] wa} A4
33 PA5ol AR A4 FAHow HFE3
Ya5o] B¢ A$=2 FHFssch. combination
2 199 (23.2%) Slvh. HAFRelF 32 HF: A
A3l 2 A5 YaFe PRl 22t F
AN £l gdomA thE Levelo] Hulo] 2
TG govk A4St et #d o2 ey AL

Table 7. Classification of spinal stenosis

Classification No. of Pts. (%)
1. Idiopathic, congenital 2(2.4)
2. Acquired. stenosis, degenerative 39(47.5)
3. Any possible combination 19(23.2)
4, Spondylolistl:\etic and spondylolytic 5(6.1)
5. Postoperative 1) Post laminectomy 6(7.3)
2) Post anterior interbody fusion 5(6.1)
3) Post chemonucleolysis 3(3.7)
6. Post traumatic late changes 3(3.7)
7. Paget’s disease and flurosis 0(0.0)
Total 82 (100.0)
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oo 5eiqck. A4 A FAyd 252 Acho 8. 2z
ndroplastic type-& U1 vl X -4 A 4] = 23]
o] daAe] Yomi Hygzds P Ad4asctS FEuby 2 23l “‘PB]-H =g el weby v}
Zhod Alof] o 98 Nl AR FAS R 2yov RIEFTHAE :&"’é AE 3 FWE
T 304 o]3}3ct (Table 7). 2ol 23 +%3t 74HLE%HWI o] gt Fzkabd A
% 9 F3AAEs %‘”ﬂ FA kS Al s
Table 8. Type of operation Ao 2 o] B 4 9},
Type of operation No. of Pts. (%) F7 a2 lcﬂi‘r‘—l— HE T2 °o"2—|‘_—9 i
Anterior approach AAEE AP o7} 1840 (22.0%) G FA)d] F
ALF. 15(18.3) ZhatH A& Alai gk ol 7} 204 (24.4%) Gk, A *
Posterior approach TAAES AYT AP 1794020.7%) DAL 54
Partial laminectomy o F2k kAl 1%-—% Al gt ol 1241 (14.6%) ek,
5 diskectomy 18 (22.0) ARELY oL of3bpabaly AAlsha a2
= diskectomy 20 (24, 4) T i%iog Folup Al AbstRrE el £o 4 DA
Total laminectomy 32 Aol Wol b AeE Ao FYI
§ diskectomy 17(20.7) Aol FASFLZ At A} AATL bl
= diskectomy 12014.6) £ AS @ A27A0) sl Fobd 71Tl
- 1000 daslell A9 @ olo] 2THAEE Agase
: Anterior interbody fusion v s4el sale] glw H3ede gabdg Ao
ALE: An £ A% @ sy assl gl Boadel ohu
Table 9. Operative findings F Hole A ® F79 5HaAdwoe] Astn &
Findings No. of Pts. (%) A AFEAHS Jebl T oy 3ES 7 YA
Herniated or ruptured disc 31 (46.3) el SURUEE Add F gls Aol Agst
Thickening of lamina or 19(29.9) oo Al HJ%ﬂ%t% Al g st 73_?: 1521 (18.3%)
ligamentum flavum %e}(Table 8). AFTHAE ¥ FRAHAEE Al
Bony exostosis or osteophytes 15(22.4) gk 299 Foll 4 1791 (58.6%) ol A= Fubf 3t
Nerve root compression by 5(7.5) °|u} Harrington”] 7] W24 % & Luquer|7| W
scar tissue formation NAEG AP F54] otutsl e AT E wol
Spondylolisthetic change 5(7.5) 4] foraminotomy, facetectomy E %-<]ol] <]8)3}%]
Pts.: Patients o}
Table 10. Relationship between the type of operation and results
Type of Anterior P.L. T.L. No. of
operation
Results AlLF. T diskectomy T diskectomy % diskectomy T diskectomy  Pts. (%)
Excellent 4 6 7 9 8 34 (41.5)
Good 5 9 8 4 1 27(32.9)
Fair 4 3 3 3 2 15(18. 3)
Failure 2 0 2 1 1 6(7.3)
Total 15 18 20 17 12 82(100.0)

P.L.: Partial Laminectomy, T.L.: Total Laminectomy, A.LF.: Anterior interbody fusion

Table 11. Relationship between duration and results

Duration

No. of effective surgery

No. of Pts. (%)

Less than 1 yrs. 12(85.7) 14
More than 1 yrs. 49 (72.1) 68
Total 61(74.4) 82
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(excellent), °¥7}9] 3 Sof| o= Q0w 4 7}Tx
FEN-2lol Ege) e A8 okI(good), T
o] oksh} zhabo] wislo] oai A obzke Alekg uk
2w4, A 52 & 5 g ANE A E(fain),
AL FFo| dolgomA A F4e Fxe) g
Ad, o AsA A d4d ol oA AE 4

knw*“'

2 5% of ne oy o

L
£ 2 e

(failure) & F83}91c},
% 8201 % 617 (74.4%) A ¢ U okFe Axt
£ odglon, Asle 64(7.3%) Givt. AuE gy
ol £]& 28k 15 el A+ 94(60.0%) N 4 =%
T oulkgt AaE JdUn, FuEdyo R 45867
dloﬂ AE 529 (77.6%) A S 2 59 AsE
Aok, Fusdyold FTHAE 2o Tzk»&

**171?—5 o Hof| getiE A Eol| #Hctat 2]
o] 2] ok, i FTHA el Al 7*%7}
A 7 zlrt FocHTable 10), o)&b717kal 28
7 z}9}2] amloﬂxi{- %*Lol 1delskoind 1495 F
126 (85.7%) N A $-4 o ok e AnE ¥ew )
1 o] Abe] F4bg T 43 68alel A& 494(72.1
%ol A o AxE ¥} (Table 11).

o|Ztr|7ke] 13do]3lal Zzle= 141E Al
£ A 504013k ddolict. Fubmddel o
8 ghals] 6799 3kxlN A 547 3} 2 84 3ot
o WAE Be gYqia, T wF o FYPA
5o g4 wstll o3 HE} YAF ASe
Z 1191414 1091(90.9%) 7} 4 2 *F 2 Az}
¥ 2o 1A $2 AxE B %7&‘& HE5

& 2, FAld Ha4 H3lE S 7t
%-%’é 3} a}el] HY F T EF 80%9] ukEE midt
ADE Aok, Fgolv 4AF] bz HF
ZAuk A ¢ ol 911& HZEa 25 32k 109004
£ 59(50%)a -+ % 59 AE sl
(Table 12),

HEAyg 459 A5 & A8AAE T &

$lul o) 35 244l ol A= 204 (83.3%) oA S+

Table 12. Relationship between the operative findings and results

Operative Herniated or Degenerative stenosis Degenerative Spondylolisthetic No. of
Results ruptured disc € disc herniation stenosis only or scar adhesion Pts. (%)
Excellent 7 14 6 3 30(44.8)
Good 5 11 4 2 22(32.8)
Fair 2 5 1 3 11(16.4)
Failure 1 0 1 4(6.0)
Total 67 (100. 0)

Table 13. Relationship between the involved levels and results

Results Level One Two Three No. of Pts. (%)
Excellent 9 23 2 34 (41.5)
Good 1 14 2 27(32.9)
Fair 4 9 2 15(18.3)
Failure 0 3 3 6(7.3)
Total 2 49 9 82 (100.0)
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Table 14. Classification of the spinal configurations contributing to lumbar spinal stenosis and nerve
root entrapment syndromes

1. Congenital-developmental stenosis
a) Idiopathic
b) Achondroplastic
2. Acquired stenosis
a) Degenerative
i) Central portion spinal canal
ii) Peripheral portion of canal, lateral recesses and nerve root canals (tunnels).
iii) Degenerative spondylolisthesis
b) Combined

Any possible combinations of congenital / developmental stenosis, degenerative
stenosis, and herniations of the nucleus pulposus

c) Spondylolisthetic / Spondylolytic
d) Iatrogenic
i} Post laminectomy
ii} Post fusion (anterior and posterior)
iii) Post chemonucleolysis
e) Post-Traumatic, late changes
f) Miscellaneous
i) Paget’s disease
ii) Fluorosis

Table 15. Normal dimensions of the spinal canal

Level A-P. Diameter (mm) Trans. Diameter (mm) Area(cm?)
T12 14 —26 1530 1.5—3.5
L1 14—-25 17 —30 1.7—3.5
L2 13— 28 15—28 1.5-—-3.5
L3 13—27 16 — 30 1.5—3.5
L4 13— 27 17— 35 1.6 —3.9
LS 12— 32 19—40 1.5—5.6

Data from Ullrich. C.G. and others: Quantitative assessment of the lumbar spinal canal by computed
tomography, Radiology 134: 137-143, 1980.
A-P: Anterior-Posterior, Trans.: Transverse

k50 A3E, T F9 7 o)A 496l A& 37 o},
ol (75.5%) ol A mbE& nkgk AsE Qo] F4l
of A7 g7k o] 3" AE 9ololA 44{44.4 N. &2 9 0%
%)uk & A% o e} (Table 13).
- " Azbe ob 8 8 e AYPAEE 3ol AE
HoeEs % &% 21y o Aol Be HHe WAHT Fal a3t A
T8 APt 824l A FAFzrdo] 34(3.7%) o2 B4l vy AT A WEen w2
ol 4 wdslg . wslEAd Ty dF5eg 35 sb obubS A R}, o] 9ol W& FF9 9 ofa)
Well 2] 4= e}, A oAb EARS whe] whm HFo] A4 Aol

U ak4d w3 ol 7} 1201 (14.6%) ol 4] paralytic- U, whgo] 4tz k2 A3 MiEst Frh F 9%
ileus 7 1541 (18.3%) 91 4 vepyte}. &F juAL e 4 ol e siFaAql o4 £
A3 1A ezl 3261 (39.0%), HZ] 38 (46.3%) o] vk g .%o gurelxlE Ztw o}, Sachs 2}
don, 10%(12.2%) & AL A8 2] oh3}Y Fraenkel'® o] o|3] 8 %3 AZ2ME T430E 3t
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Fig. 1. Superior aspect and median sagittal vi-
ew of a lumbar verebra.
Spinal index=AB : CD
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'@»7){] 277 7472 WElE Ao o|He| B

5o Al g Zelstd AF Fulabded FF
%“3, AR-z4 oF, FAHAEFAEY HYP4 W3E
ZA el shgict. ke B2 xgd HIE
73 e slauslE 4o ?4‘1 A3 gas
o] furelzla Aggheh, AAl F2kaie] ol
AVt FF3YAo] o] Frigtell =l das=
golez A3 AFe Ankel o9l s
Aekne 4HY 4 gov, 9w AREsolA B
B gl LA 9127 Yekn Brrshel £
ebdstet.

223 PAE2 s 249l RE = Arnoldi? 59
258 delsn, A2Ad $RE 2 27HE
Vol 4 44 £ 484 (developmentalst ¥
A4 (acquired) 0.2 ra, AL o] SuA
(idiopathic) 3} Achondroplasticdg 6.2 EFEc), %
A4 E alell wet okl 67kA 2 ARF shgich
(Table 14), 9559 #7351 &35 5 o} & typed
HaAF3 3l ks Aol o] ERel ¥ & 4
Ao, %, FAFokFol 3t AFae Pare
o] EFoll 4712 ¥}, Rothmanzt Simeo-
ne'” & FaAA YA Zol| A pars interarticularis 2]
Agor wshe H3PelF, A5 e F
o =g Wslg %2\1*17]4 AR Agel e
3o A2 s eEF2 A LAEA Gerln
?'5]-9&‘4

A

—‘1—’?-“1 F a5 3=t A4S ohiy
29| aiubFAledl &gk o] EAolrt. WY
l —’1“2% % A= kAR R FAabol
ZASY A 3a gas ﬂzh—: 2] & 40°~60" A
5 goli nxd, £33 ¥ 8% & A F(flexion)
A7) 2ol A 24~284] 7 ﬁm}s}‘ﬁ Z2alo] 345
o, 2Fu el E AR HAZAE FFol A
vebdrel, =3 3zl AT E 3 A god
By g Fo] ANAct, &2 A4AAe s
5 3 u} 5ol E E7En S4E Hole St
sl o] el &R Al datFAo e PEAY 4
744 sl¥ (claudication) & & 4 v}, A7AA sk
o] Helel A AE 9124 stg, ¢F4 oY, &
F EFAoNR 1 A3 W 44T 5 =
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a3 stz A U E 34 27k R
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ry) & o] wle] H -«] #) ulal-Z (anterior distors-
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ion of cord) 2.2 A A4 Zul(anterior spinal arte-
ry)?| dFE FLA7IA He TS RHUdcie
Aol
FHEHdog H&
sAHa ol £4 o
ok X-44h, {‘73_5
gram), 57 ZAL, d,
dashe, 3TN =84 F9A
E (metrizamide) & o| &4 A5 29 g1t F4|
of A4k3} wb5-2d & AAlsld wlmad Hsbgr A
e dE 4+ Aot AAE b XA S o] 83 A
<3 #9g, DHEAdE oR A3y Fy
AL Aeledl ol go] o AAE o
T 32E & 5 g}, Dommisse” & wiap4d &4
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men)o| gleJ4 F2 ) T(inlet) ﬂlé-’é"ﬂl"i H
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Al AAy HZE30 PAE spinal index (fig. 1)
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£ ZA A &4 sk XA Ao g4kl 37445,
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Bolwd 73t 5570 zreAixiel] T8 B
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