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Surgical Treatment of Spinal Stenosis
Se 11 Suk, M.D., Jong Deuk Rha, M.D., Seung Ik Cha, M.D. and Jin Soo Han, M.D.

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

Spinal stenosis was defined as any type of narrowing of the vertebral canal, nerve canals or inter-
vertebral foramina. It is difficult to diagnose spinal stenosis due to obscure symptoms and signs, and
there is not established theory on its surgical treatment.

Two hundred and three patients- who had been treated surgically for lumbar spinal stenosis between
1979 and 1985 at Department of Orthopedic Surgery, Seoul National University Hospital, were studied
in an attempt to define the etiology and the diagnosis, and to assess the results of surgical treatment.

They were followed up from 1 year to 8 years with average duration of 3.5 years.

1. Degenerative change in the lumbar spine was the principal etiologic factor in 142 patients (70.0
%) . Spondylolisthesis was found in 47 patients (23.1%).

2. Back pain(81.3%)and intermittent claudication(71.4%) were the predominant symptoms, and sensory
(61.19%) and motor(59.6%) deficit were the leading signs. Limitation of straight leg raising was ob-
served only in 12.3%.

3. The most common myelographic finding was hourglass defect(38.4%) and that of CT was facet
joint hypertrophy(97.6%). Preoperative CT with myelographic findings were confirmed intraopera-
tively in 97.4%, revealing their diagnostic significance.

4. Total laminectomy combined with foraminotomy and posterolateral fusion was the most frequen-
tly employed procedure and performed in 153 patients(75.4%).

5, The results were classified as excellent or good in 88.2%. Whether or not Knodt rod was used
for internal fixation, there was no statistically significant difference between the two groups in re-
lation to the results(P>0.05). Factors for satisfactory results were adequate decompression and
posterolateral fusion with sufficient bone graft.

Key Words: Spinal stenosis, Surgical treatment.

Fol Verbiest 52 44 & 444 $d¢

>

M 3 Paine’* 52 g4 Z&2d8 Fx3tgct. 1976

Amo]dl':” & M7, AAZH, FAeAY =

A 27 25 A&l A+ 1900 Sachs 2} Fraen- € F39 g3l gﬁl' FAolela FY3god,
el 4 A ITHA AR A PIAS ABE AN ERE NEEEEN

4ol HEo2 AR ol WA Wl W4A A W54 A4BH o8 £A0E

AR A3 ©%& n3st Qlgdet. 19451 Sarpye- al3) °‘]*ﬁ‘a‘°] goroes, 744 28X H4o] ¢l

ner & AAAI FAAY YAFe2 FRIYL, oy &3] F7T 3t A < (laminectomy), B H-33

* L =79 axE 19864 Al 3 gA 395} sl Fub 24Pl 4 (partial facetectomy)§ £3-F

ol A s g, & Abe F e s Ak A Fe #

- 696 —



100 }

P 93
g %
‘g D Female
el
S
7

_é’i 70 + 64 % Male
z 60

50 b

205
1020304050607080
Age in years

Fig. 1. Sex and age distribution.
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Table 1. Symptoms

Table 3. Myelographic findings

Number of . L Number of
Symptoms patients Per cent Findings patients Per cent
Back pain 165 81.3 Hourglass defect 48 38.4
Claudication 145 71.4 Complete block 40 32.0
Numbness 72 35.5 Unilateral focal defect 19 15.2
Radiating pain 69 34.0 Mixed 11 8.8
Weakness 39 19.2 Uniform narrowing 4 3.2
Voiding difficulty 3 1.5 Negative 3 2.4
Total 125 100.0
Table 2. Signs
Table 4. CT findings
Signs N“fnber of Per cent Numiber of
patients Findings atients Per cent
Sensory deficit 124 61.1 — P
Motor deficit 121 59.6 Facet joint hypertrophy 82 97.6
Limited spinal 92 45.3 Lateral stenosis 78 92.9
movement Thickening of 74 88.1
Decreased DTR 64 31.5 ligamentum flavum
Palpable step 40 19.7 Central stenosis 26 31.0
Limited SLR(< 60°) 25 12.3 HIVD 10 11.9
Total 84 100.0
737 2 HF AHL 49.441019109, 500 7k 5. o|&HE A7
937 (45.8%) & 7}&¢ ugrom, t}Lo] 402 64

# (31.5%) o] gl o (Fig. 1).
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(4.4%), 424 (developmental)o] 5#](2.5%)& 3}
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40# (32.0%) 2 Egirch. 2ube] HZ Ago] 193
(15.2%), T3 o] 118 (8.8%), =Alubd 7 ale]
48 (3.2%) A ek, A44£AE Bl dlE 33 (2.4
%) 219t Table 3).
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) ¥ 287 B4 sdeloldq B Fub 3
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%) 2 o539 delA glglen, gyl v FEE
74%¥ (88.1%) 2 E3icl. Zdtell Fo}¥ 3ol
269 (31.0%), F7kt &&o] 109 (11.9%) o=t
(Table 4).



Table 5. Diagnostic accuracy in spinal stenosis

CT Mpyelography Metrizamide CT
Number of patients (%) Number of patients (%) Number of patients (%)
True positive 7( 77.8) 21( 72.4) 73( 97.4)
False negative 1( 11.1) 5( 17.2) 1( 1.3)
False positive 1( 11.1) 3(10.4) 1( 1.3)
Subtotal 9(100.0) 29(100.0) 75(100.0)
Table 6. Level of stenosis 9. BatRs

Number of Per

patients cent

1. Level 66 32.5
L3-4 2
L4-5 53
L5-St 11

2. Levels 113 55.7
L3-4 and L4-5 14
L4-5 and L5-S1 99

3. Levels 22 10.8
L2-3, L3-4, L4-5 3
L3-4, 1L4-5, L5-S1 19

4. Levels 2 1.0
L2-3, L3-4, L4-5, L5-S1 2

8. Ao Mtz

Pantopacque & o] $4 M43} 2942 CTs
48] ALY + 817 ATl WL Aol A A
9] 8ka metrizamide } 47} Z g nlL ko 2 3}
et

TERAL vastd L An CTY 2Age
77.8%13L, &3 kAol 2 11.1%0]9)
I, myelography o] A &t-g& 72.4%0]=, 94
5h $)ok4do] ztzt 17.2%, 10.4%0]1ch. Metriza-
mide CT ] 7 Ank§L 97.4%e| 9L, $)e4
3} 2ok o] 2 1.3% = vhe}} metrizamide CT
9 At $44¢& o Z5H5HTable 5).

At 44, A4 29e44 9 CT &
A€ FEH & A3 FE9(two levels) g3}o) 113
# (55.7%) 2 7ha wiokar, o] FolA A 4, 59
7 g A5 e, M 1AF7ke] 9982 Ec}. o}
=0l -2l(one leve) Y 2to 2 668 (32.5%)0 A
Aen, o] Foll 4 A4, 52%7b0] 5342 g}
o, Zytell A9 YAk wlde) WHo] Az 22
8 (10.8%), 28 (1.0%) 93t} (Table 6).

10. =gy

A FTH A, 3% YAE, ¥ 32y
FEEE AR YR o7k sbA ol 1353 (66.5%)
€ A A7 €45 49 200E A
A 189 & e 25 1534 (75.5%) of] 4
TEE ATE W B3 YL PG Ao =
o A 2T AAER . T2y sy
& $5 299 (14.3%) 90, o] A% njin
ol A F &=lolglet. Ry 2T A
€1 & A 38 (1.5%)0 Eabaigrk. A A
2.2 1919 (94.1%)9l A #¢4& Alggon, o
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91# ol =&}elc}(Table 7).
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Table 7. Surgical treatment

Fusion(+) Fusion (—) (%) Grand total

Rod(—) Knodt rod  Harrington rod Total (%) ? number (%)

P.L. 0 0 0 0( 0.0) 3(1.5) 3( 1.5)
P.L.+D. 0 0 0 0( 0.0) 1(0.5) 1( 0.5)
T.L. 15 13 1 29(14.3) 6(2.9) 35(17.2)
T.L.+D. 5 4 0 9( 4.4) 2(1.0) 11( 5.4)
T.L.+F. 71 62 2 135(66.5) 0(0.0) 135(66.5)
T.L.+D.+F. 9 8 1 18( 8.9) 0(0.0) 18( 8.9)

P.L.: partial laminectomy, T.L.: total laminectomy, F.: foraminotomy, D.: discectomy
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AE Rolx ok, £F 104 Addl vepd sl A
Z%-(pulmonary embolism) ¢. 2 1§}t A}ubo) 28 gl
om, 2t AA g4de] 18 glgleh(Table 8).

12. &% 13

A H 02 94.1%2] dle] A FE2u) 4422 4
g 12 d4) 29 ool AL A5}
det. B4 £F 25U 4123 (bilateral above
knee hip-spica cast)-2 A]#}sled 3M Y7 A%
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Table 8. Postoperative complications

Au At § o7t 242 84 (4.0%), 58] (2.5%)
Adgdes, A3 1AL AW dle 23 (1.0%)el
-3¢l e}h(Table 9).

13. Alg 2o

1) S4 % Mo gl

854 343 B 4 1659 (81.3%)
A4 +4F 1ddlE 239 (11.4%) 2 900, 7%
YA sk = FEA 1459 (71.4%)oll 4 5% 8
A (4.0%) 2 Fdch. 2ol A AFel, ZYer
3h, wkabE, AAuAztA, A AAL APgE $
%A 1243 (64.1%), 12130 (59.6%) , # #(34.0%),
642 (31.5%), 25# (12.3%)l 4 4-4-F 2tz 143
(7.0%), 17# (8.5%), 129 (6.0%), 24#] (11.9
%), 159 (7.5%) 2 z43std & 34¢ Jepi g

Complications 11:22232 of Per cent 9t} (Table 10).
Voiding difficulty 2* 1.0 Table 9. Post-operative care
. . .
Wound infection 2 1.0 Care Number of P
Paraparesis A 1.0 patients er cent
Death 2 1.0 Cast and brace 186 92.5
Pseudarthrosis 1 0.5 Brace 8 4.0
Total 5 2.5 Cast 5 2.5
*Same patients None 2 1.0
Table 10. Postoperative change
P ti P i
Symptoms and signs reoperative ostoperative

Number of patients (%) Number of patients (%)

Back pain
Claudication

Sensory deficit

Motor deficit
Radiating pain

Decreased DTR
Limited SLR(<60°)

165(81.3) 23(11.4)
145(71.4) 8( 4.0)
124(64.1) 14( 7.0)
121(59.6) 17( 8.5)
69(34.0) 12( 6.0)
64(31.5) 24(11.9)
25(12.3) 15( 7.5)

Table 11. Criteria for assesment of results

Criteria Contents

Excellent The patient has returned to his normal work and other activities with little
or no complaint.

Good The patient has returned to his normal work but may have some restriction in
other activities and may on occasion after heavy work have recumbent back pain
requiring a few days’ rest.

Fair The patient has reduced his working capacity taking a lighter job or working
part-time, requiring absence from work for one to two week, once or twice a year.

Poor The patient dose not return to work.

*Adoptod from Kirkaldy-Willis, W.H., Paine, K.-W.E., Cauchoix, I. and Mclvor, G.: Lumbar Spinal
Stenosis. Clin. Orthop., 99:30, 1974.
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Table 12. Results of treatment

. Results
Group Num?er of patients Excellent Good Fair Poor
Degenerative 142 60 64 13 5
Spondylolisthetic 47 19 26 1 1
Iatrogenic 9 1 5 3 0
Developmental 2 2 1 0
Total 203 82(40.4%) 97(47.8%) 18(8.9%) 6(2.9%)
Table 13. Comparison of results(1)
Results
Surgical technique =~ Number of patients -
Excellent Good Fair Poor
P.L. 3 0 0 2 1
P.L.+D. 1 0 0 1 0
T.L. 6 0 0 5 1
T.L.+D. 2 0 1 1 0
T.L.+P.LF. 29 8 18 3 0
T.L.+D.+P.LF. 9 3 4 2 0
T.L.+F.+PLF. 135 62 66 3 4
T.L.+D.+F.+P.LF. 18 9 8 1 0
Total 203 82(40.4%) 97(47.8%) 18(8.9%)  6(2.9%)
P.L.F.: posterolateral fusion, D.: discectomy, P.L.: partial laminectomy, F.: foraminotomy,
T.L.: total laminectomy
Table 14. Comparison of results(2)
. . Results
Surgical technique Number of patients -
Excellent Good Fair Poor
Rod(—) 100 42(42.0%) 51(51.0%) 5(5.0%) 2(2.0%)
Rod(+) 91 40(43.9%) 45(49.5%) 4(4.4%) 2(2.2%)

2) ¥old Xgan

Kirkaldy-Willis $*7¢] 53 7h4jol] 85 sho 35
4 c}(Table 11).

s 4-2 1428 F 1249 (87.3%) 9l A good o] 4}
o] AFE Bgon, HFAuANS, gy, ¢
-S4 2t A7#H F 458 (95.7%) , 93l 3= 63 (66.7
%), 53 % 4% (80.0%)el} 4 goodo]Ate] A&
Vel glel. a2 22 excellent 823 (40.4%),
good 973 (47.8%), fair 183 (8.9%), poor 6#)
(2.9%) 24 88.2%0l A goodo]Ate] AzE WY
t}(Table 12).

3) €AY Xgdy

S4Ad FIH AAE, F09 s, g T2
fdEE FA AYsiginl 135313 1283 (94.8
%)ell A goode] 48] Azt velle] st Fe
E44E A4 Y. 53 9 T3 ARl

L FEEE Agagig A 25 fair £ poor
o] AsbE ¥.gch(Table 13).

Knodt rod(Harrington rod ¥3H)& A}£3l=] ¢
& T3 A48Q THY £F ARE vzsgd
Excellent= 42.0%%} 43.9%, good-& 51.0%%}
49.5%, fair= 5.0%2} 4.4%, poor= 2.2%$} 2.2
%9 Aol g Byovt FAlAoR Foslx ookt
(P>0.05)(Table 14, Fig. 4-5).
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(lateral recess)7} 731 Fo o xg4 wWIe
# Fdo] £Fuk vIFHAE 44A 417l by
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A

Fig. 4. Spinal stenosis with degenerative spondylolisthesis in a 51-year-old female. Myelograms(A) show
complete block and spondylolisthesis at L4-5. CT scans(B) show lateral recess stenosis, facet joint hyper-
trophy, bulging disc, and thickened ligamentum flavum at L4-5.

A B
Fig. 5. Postoperative roentgenogram(B) shows reduction of the spondylolisthesis, widening of interver-
tebral foramen, and decrease of lumbar lordosis, comparing to the preoperative roentgenogram(A).
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gt Y AAY s A g2 7

¥ F3ol EFRFelvt 289 shedde] Eotae.
AxLEe 1358 o4 A T dAE 9 F247
g Fol 2L AhoI4TE F29 §UES
Agergen, $A9 daz AALE S A
& zgstw & 1539 (75.4%)0 A $3 7t
Y Fa9 FUEe ARagnh. 53 2akl oA
€ FEEE Foli, TAMZE BFA7, 34
AL =7 $3H Knodt rod-g o] AM&34.

£% 292 92.5% oA 3HYR A1
(bilateral above knee hip-spica cast)F Z7}& 6~
9NY Bzxry ZALsdel. 5 Sz
Wiz abo] 484 (23.6%)lA Yo, 1FUYFE
A SAS et apul b 2Hel 4 glglov, 674
¥ ool s E5]e] FAlntule 4L ehigl

o, AbE 2d JdgEd 2F % 25w o

el |4 2] 2 (pulmonary embolism) =-Fo] it}
Azl A HrAEL Aol Fgond,
Kirkaldy-Willis 5-*" 8] 3 7}7] Fel] =& A3}l Kir-
kaldy-Willis 7} 79.0%, Brodsky® 7} 68.4%, Pai-
ne!™ 2. 72.5%q 4 goodo]4le] AzE B O
=, FHAAE o] 5", 35Ye] 22 84.4%, 80.0
%ell 4 goodolAte] A& RI gt AAEL
excellent 7} 40.4%, goodo] 47.8%% ‘}elj 88.2
%l A goodo]4te] AsE Bt 5§38 FE¢4
W A 2o FEG AdE T 3 /¥
& 44897 A% M2 F2 ASE A T
a1l , Knodt rod & 485 F3 AF83h= &
L T2l FEAstel glo] FAIHoE f#27 A
o] & Helx| ¢kgke}. o] Knodt rod7t o4 245t
AAo|oo] g Fxute] 4, FLol 4 MY
Y AR AT Yr] WEd AR R Hr).
olglgk AL RAY HEF Wxgol A=
Feave 94 o ¢3fg Aes YA,

s8 U EE

1979y 1¥4-¢] 1985 12¥Y7kxl vk 77 4
o gty Ayl e A3 HA
% %=} 2039-¢ h4re g 1ol A 8wl7kx] {F
3l 67 YT A5 A5 FAFY ¥4, A
2 o o A35-E A% g AL AE
4 gl

1. fale za4do] 70.0%, AHFAuls) o]
23.1%, ¢al4e] 4.4%, WS{Ae] 2.5%0] % ct.

2. Ak 9 .%o] 81.3%, 7+ A slsie] 71.4%
2 Egon, AFE 39 ZAEet 61.1%,
ZHokslrl 59.6%8 wokrh. A A4 Alge
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12.3%qll A ak EREEE.

3. £A metrizamide CT 4728 97.4%%] o d] 4
FE4A% dAdge, €4 AdoE b A
it A4bgolgict. AuaAf ol 23.1%, U4
o] 4.4%, w§A4eo] 2.5%] ¢t

2. A 8.%o] 81.3%, 7+¥ A slgo] 71.4%
= gos, %L A9 FAEF 61.1%,
+HYetslrt 59.6%2 @steh. A A4 Mg
12.3%0ll A=k vhebyhet.

3. £ metrizamide CT 47-& 97.4%9] ool 4
Fe4AN A e, g4 Ades b2 A
gt Aol det.

4. gL 75.4%9 ool A st FTH AAE,
F% e, ? 3L IR R FE3Y &
T3 APslgen, o] F 47.1%9 4 Knodt rod
2 Hzygsigiet. £F 4 MY 42 Yy F
9MYE7 BFEs ALsiqrt.

5. F¢A7E 88.2%9 dolA goodo]Ate] A
& 2glen, Knodt rod®] A-&-fF& Aol
felgk Aol Holx| okkeHP>005). #3573}
779 FE¢ AL 2 FEY FYgSel F2 2
e gleiglet.
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