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Preservation of the Posterior Ligaments for Preventing Postoperative
Spinal Instability in Posterior Decompression of Lumbar Spinal
Stenosis: Comparative Study between Port-Hole Decompression
and Subtotal Laminectomy

Yu-Hun Jung, M.D., Hwa-Yeop Na, M.D.”, Saehun Choe, M.D., Jin Kim, M.D,, and Joon-Ha Lee, M.D.

Department of Orthopedic Surgery, Bundang Jeasaeng General Hospital, Seongnam, Korea

Purpose: To determine if sparing the interspinous and supraspinous ligaments during posterior decompression for lumbar spinal stenosis is significant
in preventing postoperative spinal instability.

Materials and Methods: A total of 83 patients who underwent posterior decompression for lumbar spinal stenosis between March 2014 and March
2017 with a minimum one-year follow-up period, were studied retrospectively. The subjects were divided into two groups according to the type of
surgery. Fifty-six patients who underwent posterior decompression by the port-hole technique were grouped as A, while 27 patients who underwent
posterior decompression by a subtotal laminectomy grouped as B. To evaluate the clinical results, the Oswestry disability index (ODI), visual analogue
scale (VAS) for both back pain (VAS-B) and radiating pain (VAS-R), and the walking distance of neurogenic intermittent claudication (NIC) were checked
pre- and postoperatively, while simple radiographs of the lateral and flexion-extension view in the standing position were taken preoperatively and
then every six months after to measure anteroposterior slippage (slip percentage), the difference in anteroposterior slippage between flexion and
extension (dynamic slip percentage), angular displacement, and the difference in angular displacement between flexion and extension (dynamic angular
displacement) to evaluate the radiological results.

Results: The ODI (from 28.1 to 12.8 in group A, from 27.3 to 12.3 in group B), VAS-B (from 7.0 to 2.6 in group A, from 7.7 to 3.2 in group B), VAS-R (from
8.5t02.8ingroup A, from 8.7 to 2.9 in group B), and walking distance of NIC (from 118.4 m to 1,496.2 m in group A, from 127.6 mto 1,481.6 m in group B)
were improved in both groups. On the other hand, while the other radiologic results showed no differences, the dynamic angular displacement between
both groups showed a significant difference postoperatively (group A from 6.2° to 6.7°, group B from 6.5° to 8.4°, p-value=0.019).

Conclusion: Removal of the posterior ligaments, including the interspinous and supraspinous ligaments, during posterior decompression of lumbar
spinal stenosis can cause a postoperative increase in dynamic angular displacement, which can be prevented by the port-hole technique, which spares
these posterior ligaments.
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Table 1. General Features of Patients

Variable
Sex
Male
Female

Age (yr)

Body mass index (kg/m?)

Follow-up period (mo)

Level

L3-4

L4-5
Spondylolisthesis
Stenosis grade

A

B

C

D
Total

Port-hole  Laminectomy  p-value
0.061

19(33.9) 15 (55.6)

37 (66.1) 12 (44.4)

72.8+9.2 73.4+8.6 0.763

25.2+3.6 25.2+3.2 0.943

24.6+7.6 22.9+7.9 0.334

0.291
14 (25.0) 4(14.8)
42 (75.0) 23 (85.2)
15 (26.8) 4(14.8) 0.224
0.827
0(0) 000
5(8.9) 3(11.1)
41(732)  18(66.7)
10 (17.9) 6(22.2)
( )

56(67.5) 27 (32.5

Values are presented as number (%) or mean=standard deviation.
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©

Spinal stenosis Conventional
laminectomy

The port-hole
decompression

Figure 1. Port-hole decompression is
different from a conventional laminectomy.
(A) The figure shows spinal stenosis with
a thickened ligamentum flavum and
hypertrophied facet joints. (B) The figure
shows resected posterior ligaments
and medial facets in a conventional
laminectomy. (C) The figure shows the
port-hole decompression preserving
posterior ligaments and facet joints, which
are important for segmental stability. Cited
from Song et al. J Korean Orthop Assoc.
2018;53:44-50."
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Figure 2. Preoperative flexion (A) and extension (B), and one-year postoperative flexion (C) and extension (D) simple radiographs of a 68-year-old
patient who underwent port-hole decompression at L4-5. Note the dynamic angular displacement between the preoperative (14°-9°=5°) and one-year

postoperative (16°-10°=6°) radiographs showing little difference (1°).

Figure 3. Preoperative flexion (A) and extension (B), and one-year postoperative flexion (C) and extension (D) simple radiographs of a 69-year-old
patient who underwent a conventional subtotal laminectomy at L4-5. Note the dynamic angular displacement between the preoperative (14°—12°=2°)
and one-year postoperative (17°—2°=15°) radiographs showing a significant difference (13°).
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g Al QG4 9] o FEE Oswestry disability Z:]':_' 31].
index (ODDE, 85 9 5| YA FEE AlZE54(vi-
sual analogue scale, VAS)Z, 41744 7Fd4 nt3(neurogenic 1.
intermittent claudication) A7}A] B7FsATE vE(me- F I8 2% A9 ALl && ASE Z7lstgon) EA4 50
ter) 2 g g2}oto] vl wstgich 2 {3 Aol= oY UTHATLE 2.5 mmOlA 2.8 mmE &
e A% 2t OF 19 A4 Aol= independent 7} BIF 2.9 mmollA] 3.3 mm=E 57 p=0.191). 93 A
two-sample t-test, chi-squared t-test® BRI 54 & AHALLE T IFoA BE $& A5 EAZFog o3t 2jo|S
Aofli= IBM SPSS Statistics ver. 20 (IBM Corp., Armonk, NY,  ®0|Z] ¢FITHATE 1.2 mmolA 1.4 mm=E $7F B1E 1.3
USA)Z AR85F o™ p-valuet 0.05 HITEQl H9 BAXHCR mmollA 1.4 mm=E 37} p=0.854). Zt#loll gt v mwo A=
frofsitiar g ojstaint. T OF BZ5oA & AT o3t ks EAastA= X5k
OWHATLE 3.2°01A4 3.8°% F7F BLE 3.0°01A 3.2°% F7F,
p=0.262), 954 7190l thofjx= BI1FNA AdEHH 5=
& T BARCE RootA S7oks AS TEY £ ATHATL

Table 2. Radiologic and Clinical Results

p-value (between groups)

Variable Port-hole Laminectomy

Slip percentage (mm) 0.241 0.191
Preop 2.5+1.7 2.9+1.6
Postop 2.8+1.7 3.3+x1.4

Dynamic slip percentage (mm) 0.598 0.854
Preop 1.2+11 1.3+1.1
Postop 1.4+1.1 1.4+1.2

Angular displacement (9) 0.683 0.262
Preop 3.2+21 3.0+25
Postop 3.8+£2.2 3.2+2.6

Dynamic angular displacement (°) 0.647 0.019
Preop 6.2+2.7 6.5+3.0
Postop 6.7+3.0 8.4+3.3

o] 0.566 0.671
Preop 28.1+£5.8 27.3£5.7
Postop 12.8+4.9 12.3£5.5

VAS (back pain) 0.091 0.231
Preop 7.0+1.8 7.7+21
Postop 2.6+2.0 3.2+19

VAS (radiating pain) 0.626 0.857
Preop 8.5+1.1 8.7+1.1
Postop 2.8+2.0 2.9+2.0

NIC (m) 0.314 0.701
Preop 118.4+38.0 127.6+40.5
Postop 1,496.2+156.1 1,481.6+175.6

Values are presented as mean=standard deviation. Preop, preoperative; Postop, postoperative; ODI, Oswestry disability index; VAS, visual analogue
scale; NIC, neurogenic intermittent claudication.
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F 6.2°0|14 6.7°% &7}, BI1E 6.5°9014 8.4°2 %7}, p=0.019)
(Table 2).

UL Ay
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A1 T AR ARRLE EGo A9 AE(lip percentage), 354 9] X (dynamic slip percentage), 2t $i(angular
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Z1k ODI (T35 A9lA] 28.19014 12.82 34 T145& BOllA] 27.309014] 12322 54), 850 tish VAS (T35 A°lA 7.0014 2.62
S; 115 BollA] 7.79141 3.22 S7), AREl thgt VAS (1F AdllA] 850014 2.82 4, T1F BollA] 8.70014] 292 &4), 1¢]
I NIC A 23 AP (LF A°IA 1184 mellA] 14962 m= 57k 15 BolA] 127.6 melA] 1481.6 mZ S7h= F & 2ol
A AU o @Al AatsolA |2l Atelrt gl B I5d 2Pl & & F IEel fogh Aolg Bl
THLE AOfA] 6.2°0014] 6.7°2 Z7}; 135 BollA] 6.5°0014] 8.4°% Z7} p-value=0.019).

AE Q37 A5 FR5oAY T AgEAl SRIH 9 SARIE 233 S It AlA= & & 958 24 5
715 ZshH 9 QIS HEs= X ES(port-hole) HY&EE 53] o|& AU 4= STt

MRITIO|: IEE, = 2Mls, M AT, deis, 24 i

)

LU 20193 12 21 £8Y 20193 42 3 ARHEFEY 20194 53 20
TRHQIKKL Lto|e
13590, 27| AEA| ASIZ 180812 20, M et
TEL 031-779-0175, FAX 031-779-0176, E-mail hynaspin@naver.com, ORCID https://orcid.org/0000-0002-9740-7039

EH%J’S'%QEE.ER' H I‘" 5?;' X‘Il 1§_2020 Copyright © 2020 by The Korean Orthopaedic Association

“This is an Open Access article distributed under the terms of the Creative Commons Attribution Non-Commercial License (http://creativecommons.org/licenses/by-nc/4.0/) which permits
unrestricted non-commercial use, distribution, and reproduction in any medium, provided the original work is properly cited.”





