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Background: Adult degenerative (de novo) scoliosis (ADS) usually occurs due to degenerative
changes and is accompanied by progressive low-back pain and/or symptomatic lumbar stenosis.
Interlaminar decompression is considered an effective treatment of lumbar stenosis, but some
surgical contraindications to traditional open surgery limit its application in elderly patients with
many disorders. A 10-mm endoscope has been used in the treatment of stenosis in individuals with
ADS and its safety and efficacy should be assessed.

Objective: The objective was to conduct a retrospective analysis to compare interlaminar
decompression with a 10-mm endoscope versus a microscope.

Study Design: Retrospective study.
Setting: This study took place at the First Affiliated Hospital of Harbin Medical University.

Methods: The data of 34 ADS patients treated in our hospital from January 2018 to December
2019, who underwent decompression with a 10-mm endoscope (ES group, 19 patients) or
microscope (MS group, 15 patients) were retrospectively reviewed. The two methods were
compared using the visual analog scale (VAS), Japanese orthopedic association (JOA) scale, and
Oswestry disability index (ODI). Lumbar stability was also evaluated by the progression of scoliosis.

Results: There were no significant differences between the 2 groups in demographic or clinical
characteristics. The mean preoperative Cobb angle of all patients was 23.34° + 6.44°, which
indicated degenerative scoliosis. The mean JOA and ODI scores were 8.09 + 1.44 and 55.47 +
11.91. The mean preoperative pelvic incidence (PI) and lumbar lordosis (LL) angles were 51.02° +
7.21 and 38.26° + 6.98 and the mean PI-LL mismatch was 12.76° + 5.63. There was no significant
difference in the VAS scores for back/leg pain between the groups at 1 week after the operation,
but the scores of the ES group were significantly higher than those of the MS group at 3 months
and 12 months. There were no significant differences of mean JOA and ODI between the ES and
MS groups preoperatively, at 3 months, or at 12 months, but the JOA and ODI scores of the ES
group were significantly higher than those of the MS group 1 week after the operation.

Limitations: The study showed that a novel method for the minimally invasive treatment of ADS
is feasible; the safety and outcomes of this method should be verified with more cases.

Conclusions: Minimally invasive decompression with a 10-mm endoscope was suggested to be
a safe and effective method, as expected, for the treatment of lumbar stenosis in ADS patients.

Key words: Adult degenerative scoliosis, endoscope, lumbar stability, microscopic decompression,
minimally invasive
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dult degenerative scoliosis (ADS) is a spinal
column disorder characterized by a curvature
of the spine of more than 10° in a skeletally

mature individual and is usually accompanied by lumbar
spinal stenosis, especially in elderly patients (1). ADS is
a common spinal deformity that is highly prevalent in
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individuals aged older than 65 years, with a prevalence
ranging from 6% to 68% (1-4), and usually involves a
complicated pathophysiological process.

The combination of aging, degeneration, and spe-
cific changes in discs, as well as facet joints, muscles,
and ligaments between the vertebrae, can cause scolio-
sis (2). Bone density was, but is no longer, thought to
be a causal factor (5). A previous study showed that the
degenerative process begins in the intervertebral disc.
The disc height decreases due to the loss of water and
proteoglycan content and increased enzymatic degra-
dation occurs (6). Due to the pathological changes in
intervertebral and facet joints, the loads on the spine
redistribute to prevent instability, and the lordosis
angle of the lumbar spine usually decreases, as the
severity of scoliosis increases (7). Canal and foraminal
stenosis caused by the combination of ligamentum fla-
vum hypertrophy, facet hypertrophy, disc collapse, and
olisthesis may compress neural roots and directly lead
to neural symptoms.

The duration of symptoms ranges from a short
period to decades. In a preliminary study, almost all pa-
tients had a history of low-back pain, 72% of patients
had symptoms in their lower extremities, and most
cases involved the L4 and L5 nerve roots (5). Generally,
severe low-back pain caused by the deformity and body
imbalance were not the main complaints.

Nonoperative and operative treatments have vari-
ous applications and limitations. Although ADS cases
are classified mostly based on the existence of rotation
and/or lumbar lordosis (LL) loss, selection criteria should
be used to determine how to deal with symptoms and
determine the mechanism of pain or other symptoms
(8). Low back pain has different characteristics, depend-
ing on the cause. For example, degenerative facets and
disc collapse may cause axial pain, but stenosis of the
canal and foramina may compress neural structures
and lead to radiogenic leg pain or neurogenic clau-
dication (9). Identifying and categorizing the require-
ments of treatment can help provide suitable and exact
measures for improving the efficacy of treatment and
reducing complications.

In addition to pain management, some conserva-
tive treatments can improve the quality of life of pa-
tients, indicating nonoperative management may be
useful for ADS, but relevant evidence is lacking (10).
Curve progression, as well as progressive neurological
deficits, are indicators for surgical intervention. (5)
Lenke-Silva type I-VI ADS is treated surgically. These
treatment options are selected based on clinical analy-

sis, radiographic analysis of the mechanical stability
of the deformity, the causes of pain, and the need for
sagittal balance (11).

Although a study indicated that the restoration of
sagittal balance is the critical goal for any reconstruc-
tive spine surgery (12), the patients who decide to un-
dergo operative treatment may be eager to experience
leg pain relief rather than deformity correction in the
back (13). Traditional operative techniques can be used
for the treatment of ADS through efficient measures,
but are associated with a high rate of complications
(14), due to the inevitable surgical trauma and the
risk of complications which seems especially high in
elderly patients. Therefore, minimally invasive surgical
approaches for treating spinal scoliosis that relieve im-
minent symptoms and are associated with a lower risk
of surgical complications are more attractive.

Minimally invasive interlaminar decompression is
a widely used technique for treating spinal disorders,
especially in stenosis; the main treatment goal is to
relieve radiogenic leg pain or neurogenic claudication.
Choy (15) developed the MISDEF algorithm to help
identify appropriate candidates for minimally invasive
surgery deformity correction using radiographic pa-
rameters, clinical symptoms, the pathology, and medi-
cal comorbidities. Obviously, minimally invasive surgery
is increasingly recognized as an effective and safe
means to reduce the extent of dissection of muscles,
decrease intraoperative blood loss, and minimize surgi-
cal site infections (16). Minimally invasive interlaminar
decompression under a microscope has previously
been proven to be an efficient and safe technology
(17) and full-endoscopic decompression technology
results in similar functional outcomes for lumbar spinal
stenosis with mild-to-moderate deformities, while the
endoscopic approach demonstrates a favorable rate of
complications (18). In our study, the novel 10 mm endo-
scope was designed to allow more flexibility in decom-
pression because traditional surgical instruments, such
as laminectomy rongeurs, could be used. We evaluated
whether this endoscope can yield an effect similar to
that of a microscope, during minimally invasive inter-
laminar decompression, due to its unique advantages,
but additional studies are needed.

METHODS

Patient Selection
We retrospectively reviewed the data of 34 ADS
patients, who separately underwent decompression
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through a 10-mm endoscope (ES group, 19 patients) or
microscope (MS group, 15 patients).

This study was approved by the institutional review
board of the First Affiliated Hospital of Harbin Medical
University in Nangang, Harbin, PR China.

The inclusion criteria were as follows: 1) a curvature
of the spine greater than 10° confirmed by a radiologi-
cal examination; 2) lumbar spinal stenosis confirmed
by computed tomography and magnetic resonance
imaging; 3) neurogenic claudication and/or radicular
leg pain; and 4) conservative treatment failure after at
least 12 weeks. The exclusion criteria were as follows: 1)
Cobb’s angle < 10°; 2) a history of spine surgery; 3) low
back pain as the main symptom, without neurogenic
claudication and/or radicular leg pain; 4) definite insta-
bility of the spine; and 5) incomplete follow-up data
for any reason.

The demographic and clinical information of the
study patients is shown below (Table 1). There were
no significant differences in age, gender, bone mineral
density (BMD), presence of hypertension, presence of
diabetes, or surgery duration between the 2 groups.
The surgical difference between the 2 groups was that
the ES group underwent interlaminar decompression
through a 10-mm endoscope under local anesthesia
and the MS group underwent interlaminar decompres-
sion through a microscope under general anesthesia.

GmbH, Munchen, Germany) placed. The translaminar
space was enlarged by removing part of the superior
articular process next to the working channel, using
not only an endoscopic drill, but also a laminectomy
rongeur. The ligamentum flavum under the laminae
was then cut open, so that the epidural space and
nerve root canal were exposed and 3 to 5 mL of 1.33%
lidocaine was then injected into the epidural space via
the working channel (Fig. 1A). Soon after anesthesia
was induced, the working channel was rotated, and
the nerve root was pushed gently away from the
channel to avoid nerve damage (Fig. 1B). Finally,
decompression of the canal was performed, so that
there was no stenosis from the upper nerve root in the
underarm area to the next vertebral pedicle (11-14).
The method of minimally invasive, interlaminar
decompression performed with the use of retractors
and a microscope has been described previously (17).
General anesthesia was induced first for the opera-
tion, then patients were placed in the prone position,
as in the ES group. The skin of the surgical area was
prepared and draped, before a 3 cm longitudinal
incision was made approximately 1.5 cm from the
posterior midline. A dilator was moved through the
incision until the bony surface of the lamina or medial
facet joint was reached. Dilators were inserted step by
step for retractor setting. Under the microscope, the

Surgical Technique

Table 1. Patient demographics and preoperative clinical data.

We previously used the
endoscopic technique for Overall ES Group MS Group P Value
interlaminar decompres- Patients (%) 34 (100) 19 (55.88) 15 (44.12)
sion of L5-S1 disc herniation Mean age, years (+ SD) 61.53 £10.20 62.53 £9.48 60.27 £ 11.25 0.530
(19); the 10-mm endoscope | Gender
was generally the same, but | Male (%) 10 (29.41) 5(26.32) 5(33.33) os
had small differences. The ['gerae (3) 24 (70.59) 14 (73.68) 10 (66.67) '
patients were fplacsd N @ 1 Mean Height, cm (+ SD) 163.47+7.70 | 163794781 | 163.07+7.81 | 0.790
rone position for the oper-
prone p pe Mean Weight, Kg (+SD) 66.62 +9.52 67.26 +9.48 65.80 + 9.84 0.663
ation. For local anesthesia, S
. + 88+ 2. 00 +2. 7343, :
15 to 20 mL of 0.25% lido- | Mean BMI (& SD) 24.88 + 2.69 25.00 + 2.26 24.73 +3.25 0.775
caine was injected Iayer-by- Mean BMD (+ SD) -1.27 £ 1.21 -1.28 £ 1.21 -1.27£1.24 0.997
layer into the skin, sub- [ Hypertension (%) 16 (47.06) 11 (57.89) 5(33.33) 0.185
cutaneous tissue, fasciae, | Diabetes (%) 8 (23.53) 5(26.32) 3 (20) 0.999
muscle, lumbar facet joint, | Mean medical history, Months (+ SD) | 16.35+12.28 | 15.68 +13.53 17.20 £ 17.72 0.779
and then, the ligamentum [ Mean preop VAS Back score (+ SD) 529 + 1.48 5.58 + 1.36 493 +1.58 0.203
flavum to prevent pain fyiean preop VAS Leg score (+ SD) 6.59 + 0.83 6.68 = 0.80 6.47 £ 0.90 0.483
caused by llgam_ent cutting. Mean preop JOA score (+ SD) 8.09+1.44 8.05 + 1.65 8.13+1.19 0.869
Next, the working channel
Mean preop ODI (+ SD) 53.65 * 8.69 51.37 £8.11 56.53 + 8.80 0.085
was placed and the 10-mm
endoscope (Spinendos BMD = bone mineral density; BMI = body mass index
www.painphysicianjournal.com 869
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A. Cobb's angle of each group B. Pl of each group in Table 1. A total of 58.82%
F2m v EsGow ] o ES G of the patients had systemic
30 - MSGrRup ] . = MSGrowp dlsease.s, such as hyperten5|o.n
- and diabetes, and approxi-

55+ mately 20.58% of the patients
2 N had severe osteoporosis,
24+ ] o T which was a disadvantage for
27 T r 1 45 . . y fixation.

‘{P' sﬁ’ 6355’ #’ 6;5’ dﬁ’ Some preoperative radio-
b o e e graphic data of the patients
C. LL of each group D. PI-LL of each group are shown in Table 2. The mean
487 - ESGoup ] _ = ESGuw preoperative Cobb’s angle of
467 & M5 Group 40 4 = MsGoup | all patients was 23.34° + 6.44,
44 301 which indicated degenerative
427 20 scoliosis. The mean JOA and
e Oswestry Disability Index (ODI)
b S " scores were 55.47 + 11.91 and
8 T T T v T T 8.09 = 1.44, indicating that the
é‘# d’é’ dﬁa é‘“ﬁ dﬁ” s@” patients were severely disabled

® ¥ N > and needed to be treated.
The decision to undergo
Fig 1. Outcome of radiographic data over time. minimally invasive, interlami-

area of exposure for decompression spanned from the
inferior edge of the lamina to the inferior edge and
from the medial facet joint to the base of the spinous
process. The extent and scale of decompression were
similar to those of the ES group.

To preserve lumbar stability, the facet joint was not
removed in either group.

Statistical Analysis

The continuous variables of the study are pre-
sented as the mean =+ SD. The independent continuous
variables were compared using a t-test, and the cat-
egorical variables were compared using the chi-square
test; P < 0.05 was considered significant. The statistical
calculations were carried out using IBM SPSS (version
23.0, IBM Corp.).

REesuLts

We retrospectively reviewed the data of 34 ADS
patients treated from January 2018 to December 2019
and followed up for at least 12 months. There were
19 patients who underwent decompression through
a 10-mm endoscope and 15 patients who underwent
decompression through a microscope. There were
no significant differences between the 2 groups in
the demographic or clinical characteristics, as shown

nar decompression with a 10-
mm endoscope or microscope
was made by the patient, but all 3 patients who under-
went 2-level decompression chose general anesthesia,
so that they were more comfortable during the opera-
tion. General anesthesia is accompanied by a relatively
high risk of complications.

The sagittal balance of the spine was considered.
The preoperative mean pelvic incidence (Pl) and LL
angles were 51.02° + 7.21 and 38.26° + 6.98, and the
mean PI-LL mismatch was 12.76 ° + 5.63. There were no
significant differences between the 2 groups.

The visual analog scale (VAS) is a subjective as-
sessment tool for back pain and leg pain. The clinical
outcomes over time shown in Table 3 show significant
symptom relief after the respective operation in each
group. There were no significant differences in the VAS
back/leg scores between the groups at 1 week after the
operation, but the scores of the ES group were signifi-
cantly higher than those of the MS group at 3 months
and 12 months (Fig. 2).

The VAS score usually reflects the severity of pain
during slight movements or at rest; therefore, the JOA
and ODI scores may more closely reflect the quality of
life of patients. The mean JOA and ODI scores before
the operation were 8.09 + 1.44 and 53.65 + 8.69, re-
spectively. A significant improvement in quality of life
was confirmed from 1 week to 12 months postopera-
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Table 2. Preoperational radiographic data of patients.

tively; there was no significant differ-

| Overall | ES Group | MS Group | P Value
ence between the ES and MS groups
preoperatively, at 3 months, or at 12 No. of Levels
months, but the JOA and ODI scores of [ Single (%) 31 (91.18) 19 (100) 12 (80.00) 0.076
the ES group were significantly higher | Multiple (%) 3(8.92) 0(0) 3 (20.00)
than those of the MS group 1 week || Stenosis Levels 37 (100) 19 (51.35) 18 (48.65)
after the operation, which indicates | (multiple possible)
that the patients in the ES group may [ T12/L1 (%) 1(2.70) 0(0) 1(6.67)
have recovered more efficiently in a | L1/2(%) 0(0) 0 (0) 0(0)
relatively short time (Fig. 2). L2/3 (%) 3(8.10) 0(0) 3(13.33) -
The stability of the spine can partly | 13/4 (%) 3(8.10) 2(10.53) 1(6.67)
reflect the coronal Cobb’s angle and (7,5 (%) 19 (51.35) 12 (63.16) 7 (46.67)
sagittal Pl or LL in Table 4. Accorc.jing.; to L5/S1 (%) 11(29.73) 5(26.32) 6 (40.00)
our records, the values of these indices St
remained relatively stable from 1 week
postoperatively to at least 12 months Left (%) 16 (43:24) 10 (52.63) 6 (40.00) 0.510
later and there were no significant dif- [ Right (%) 18 (48.65) 9 (47.37) 9 (60.00)
ferences between the 2 groups within Mean Cobb’s angle, (°+ SD) 23.34 + 6.44 23.77 £ 6.90 22.79 £5.98 0.666
these periods (Fig. 1). Mean PI, (°+ SD) 51.02+7.21 | 51.42+824 |50.51+£589| 0.720
Approximately 20.59% of all pa- | MeanLL, (°+ SD) 3826+698 | 3.77+7.88 |3897+583| 0.607
tients in our study may have suffered [ njean pI-LL mismatch, (°+ SD) | 1276 +5.63 | 1372+6.05 | 1154499 | 0269

from an adverse event in Table 5. Post-
operative cognitive dysfunction ac-

PI = preoperative pelvic incidence; LL = lumbar lordosis

counted for the largest proportion of
events, but occurred in only the MS group, due to gen-
eral anesthesia. Cerebrospinal fluid leakage without
any significant dural damage occurred in one patient
in the MS group, but one patient in the ES group had a
dural tear with a nerve hernia; fortunately, there were
no cases of cerebrospinal fluid leakage or nerve root in-
jury after the surgery. One patient in the ES group who
underwent not only interlaminar decompression, but
also discectomy, complained of severe low-back pain
when she tried to stand up on the day after surgery
and radiogenic pain recurred. We speculated that the
symptoms may be primarily caused by lumbar instabil-
ity, but not stenosis. Finally, secondary open deformity
correction surgery with total decompression and inter-
nal fixation was performed to restore lumbar stability
(Fig. 3).

Discussion

Nonoperative and operative treatments should
be recommended in the clinic depending on the case,
because the most common presentation in the adult
scoliosis population is pain. Pain is the primary com-
plaint in approximately 90% of these patients (20);
therefore, whether the primary treatment goal is
pain management, or deformity correction, tends to
determine the direction of treatment. The methods

used for pain relief play an important role in improv-
ing quality of life. Minimally invasive surgery is an
important method of helping patients with neural
symptoms return to their daily lives (18). In addition,
elderly patients whose conditions are poor and have
comorbidities, such as diabetes or coronary disease,
can also benefit from a relative minimal invasive
operation, supporting the development of these
techniques.

A patient in the ES group required reoperation,
which compelled us to determine the why reoperation
occurred and attempt new approaches. This occurrence
taught us that percutaneous endoscopic discectomy
can also negatively affect the stability of the lumbar
spine. Complete discectomy may not be appropriate.
After studying the functions of every structure, we
learned that the nucleus pulposus and facets support
loads of up to 50% and 33%, respectively (21), during
standing. The posterolateral approach can be used to
decompress the nerve root directly, but facet resection
is inevitable in foraminotomy and the canal must be
decompressed by discectomy because the endoscope
is located on the herniated disc. To avoid instability,
we suggest that these structures are preserved during
surgery. According to previous research that revealed
that laminectomy in lumbar spines with degenerative

www.painphysicianjournal.com

871



Pain Physician: September/October 2021 24:E867-E875

v o o |/ S R S R U B R S : I RO 2o > > g s R U o.L o = ©
S e e eS8 8 BE et g s e EELTECESEESZR a2 S
> = 3 3 ] ) & = T ®S oo ¥ i o9 o w = 7, G = o C o E
%o mm 8 g %m.m S m.m g S m.m,_mHMKb w52 Fco 359 € > So e m.m.}ﬂla.m g 5T 3+ ge>° S E

Q [} L] Pt () “w O - - = E A = © Y= o (S o] —_
C o T T v S L 0 o = Ve s 5 0 g ¥ on C o © = o o+ O ..L.IOW..Lg..L.Iee_P
= V0 g ccCc P ceT=TOUT T ggmSEegagEQC o &2 S C0OMR=2CT0 - 9T g cccEl zuo
= © L2 g QL 0 c o lg o Q@ > ® %0 S >t = A »w © T 2 = 0 9 ot
S 58088 et eSS B s E S 585280 082,288 ¢
mZ.mamntamns,moomhwﬂnn.m.mm V.Hb.W b.name.m”gm.hhen.mumeww.m.wu
s E R L8 30w ®32L T LT L0 0TUE gD gREYPPSVELTCETT TSIV g 5237
RS ¢ 0 < 2 o o
2 E e 2B Es RS e5 882 B 8 R PP E sy < 5 cELE, 585
= = 'nr = = = = = o 'O — BT = = © + + c
45 8358223802883 25,352 s0max SELE3 % 2c s SEsst o3
O 8 Sgo g E SS9 3¢c B 25 BRLLhvc T ewws S e Rs3”cuo © 98- c O 5 s
< %K 0o Yo+ gLkt 4] S 90 g LowEOFs 3 = 090 aS ay = UV LW o, o
o o @ c 2 = 3 S z25 = > c [ [0) £ ha X S vec o VYol oS

2 EcEC9SETS8EcRE2T8y8508388 38285 8Es808838 g8 3558
ST o20wBES T - TCogh eoRCccPILELOoGRNEco 858 °wEDT 5
E CRL 2 0o CELTCETroSg $0 52528833 ¢ ERGMCOEERTOES=-835028 9
Sacad o =050 8w>gc—0,20 Saoa@Pycoo Oc S onc 0T o @T o _.EO
Aarvs oETCws L ECREGLe T ELET S E 0T oS o T o0 oS00 3unDcecrmo<Eo
10000> | THTI--%C¥I- | OSTFECET | STIFLVIC | 10000> | SLTI--€8°€I- W0TF6LTI 0STF¥80C | 10000> | ¥ETI--TLEl- 081 ¥ €0°€1 WITCUIe | spuow gl
10000> | €9°TI-- LS€T- 09T F09°C 6STFELOT | T0000> | SE€TI--9F€l- SHTF T 0S'TF /0T | 100000> | 08TI--0T€l- 8T'TF 05Tl Y1 F650C syuow ¢
1000°0 > €TT--€9F- L8TFE6T 66TFLOTT | 10000> | %0'S--96'8- 657 F00°L 88°C FSO'ST | 10000 > €L€--899- 9T FITS €T T 67T sypam |

6TTFEIS S9TF50'8 WIF60'8 doaxg
21028 YO

10000> | LETS - LEOF YSLFLYSH- | PSSFLOOT | T0000> | F0O'SE-96F€ YCTIF 0007~ | SULFLETL | 10000 > 6797 - 88'8¢ 9L0T F65TH- | TH9FO0TI | spuow g
10000> | €48%-L9°LE YOLFOTER- | VOSTFECET | 10000> | 9TTV-9T'TE 60TIFIT9¢- | TCLFOTST | 100070 > T0°EY - 95°5¢€ €001 T6T6E- | ¥5'9 T SEHI syuow ¢
100070 > 91’81 - €99 0T9FOFTI- | PPOFETFY | 10000> | 96FT - L9'ST ¥8'L F TE0C- SLSTFSOTE | 10000 > 80°'1C - LS'TT 808 F7891- | 688 FI89E syoam |

08'8 T €595 118 F LETS 69'8 T 59°€S doa1g
1a0

100070 > 9 - 0%'S $8°0 ¥ 76°S- SFOFSS0 | 100000 > ST9-66% 91 96°S- €60FTL0 | 10000 > €6'9-96°G 1TTF¥6°6- SLOFH90 | spuow gl
100070 > 8€9- €T'S PITFI8°S- €90F£90 | 10000> S09-€9% F1F L9°6 STTFIOT | 10000> LT9-6TS 0T F €45~ 96'0 ¥ 98°0 syuow ¢
10000 > 88'G- 0S¥ VT F6T'S- 960F 6T | 10000 > 8L°G - SVF WITFSHS- 90T F€TT | 100000> 8L'G- 68 VT FFES- 660F STT syoam 1
10000 > €8'S-€9F €Ul F TS IL0FSTT | 10000 > €96 - ¥ YT F LTS PITFIFT | 100000 > 695 - T8% 8T'T ¥ 5T'S- 96'0 F FE'T smoy ¥z

68°0 F LF'9 L60FPE9 €8°0 F 659 doa1g
897 SVA

10000 > €IS -6e°¢ 85T FHTFH- LEOF 690 | 100070 > 0TS - §5°€ 6LTF €€F- L60F9TT | 10000 > 187 -1LE 89'T F 67~ I0FI0T | spuow gy

1000°0 > 867 - 8T°€ 641 F 80~ 670 FS80 | 100000 > 90°G - €¥'¢ LUTFSTH- OTTF¥ET | 10000> LLY-8S'E WIF LI 160F2I'T syjuow ¢

10000 > 6T - €€T €6 F €€ L60FTOT | 10000> €0 - 8F'€ 69T F STH- 960 F €T | 100000 > Y- €T€ €8T FH8°¢- 96°0 F 9% syeam |

10000 > €L€- 16T 06’1 F79°C- SCTFIET | 10000> 1SF7-6LT 66’1 F69°€- 9TTFF6T | 100000 > 187€-T5°T 66T F6T°E- I€TFOIC SIO0Y H7

85T F €6F 96T F8S°S 87’1 F 6T'S doa1g
oed SVA
anep 4 %<6 doaag wioa | o109s ueayy | onpep g4 %<6 doaxg wioay | ox00s weopy | onpep g4 D %<6 dooag woxg _ Q1098 UBITY!
dnoxg gy dnoag g7p [[e1LAQ

"awi1] 1220 2w031M0 MU fo s123ff5T "¢ Aqe],

www.painphysicianjournal.com

872



Minimally Invasive Decompression with a 10-mm Endoscope

A. VAS back of each group B. VAS leg of each group
with the laminectomy rongeur and ’ v £ G i o es 0
enlarge the intervertebral foramen, o T - NE Group = ME Group
so that there was enough space for )
the nerve roots (Fig. 4). The surface 4
of the lamina was partially reserved 2 '?"'I"--._&_ T 1 ; -
to preserve the stability of the spine, ol ; : . _I. M : l_"" . ;;
without any influence on the extent ',.ﬁ & j jp' f d,ﬂ & f Af @J"
of decompression. TN Ty TN N g
The Lenke-Silva classification €. 01 of sach group 0. JOA of sach group

system can help us determine the - E;‘;:: :u - i“;;
indications of minimally invasive,
interlaminar decompression, but we L !
suggest that the criteria are relaxed. " .
The reason local decompression is . '
more suitable for ADS is that most - ' N . T T T ;
patients’ spines have achieved balance "‘PQ *j .,j ‘}f f d’il, @fo .:_f
and stability by compensation. Some
degenerate changes in the lumbar Fig 2. Effects of clinical outcome over time.
f)rzlcr:,lel" :;d:nzlsn;’::e:’t':kl)lﬁts;eoRF;fo;: Table 4. Outcome of radiographic data over time.
ing parameters such as Pl and LL, the | Overall | ES Group MS Group P Value
patients in the 2 groups who under- Mean Cobb’s angle (°+ SD)
went minimally invasive, interlaminar Preop 2334+ 6.44 23.77 + 6.90 22.79 + 5.98 0.666
decompression were followed up for | 3 months 24.11 +5.58 24.50 + 5.86 23.62 + 5.38 0.655
at least 12 months and most patients | 15 nonths 2432 £5.72 24.48 + 5.69 24.12 £ 5.96 0.859
showed no evidence of lumbar insta- PI (°+ SD)
b'!'t_y orI qther .problems].c O}\:vmg tok'Fhe Preop 51.02 +7.21 51.42 + 8.24 50.51 + 5.89 0.720
21':::; :Q;Srg;r;esr;l?sdz 2nvgo]:a;:ig 3 months 50.33 +7.08 50.64 + 8.39 49.93 +522 0.763
stripping, compared with the retrac- 12 months 50.59 + 7.12 51.47 + 8.48 49.48 + 4.95 0.400
tors, the patients who underwent [LLC£SD)
decompression with a full endoscope Preop 38.26 + 6.98 37.70 +7.88 38.97 +5.83 0.607
showed better outcomes at 1 week 3 months 37.81 £6.32 36.82+7.03 39.07 + 5.24 0.309
after the operation, than did those [ 12 months 38.19 £ 6.56 37.59 £7.29 38.95 + 5.66 0.559
who underwent decompression with [ 'prr1 o+ sp)
a microscope. However, the long-term |7, 12.76 + 5.63 13.72 £ 6.05 11.54 £ 4.99 0.269
recovery results were relatively the

between groups. Furthermore, 3 months 1251 £6.13 13.82 £6.30 10.85 + 5.69 0.165
\S/::enceonsidered that the normal saline 12 months 12.40 + 6.05 13.87 + 6.60 10.53 + 4.86 0.111
environment instead of the air envi-  Taple 5. Adverse events of patients over time.
ronment under endoscopy may pro- No. of Patients (%)
tect nerve roots and tissue from heat Overall | ES Group | MS Group P Value
and oAizi::;:gz:i::fesuﬁs obtained Any adverse event 7 (20.59) 2 (10.53) 5(33.33) 0.199
thus far, the 10 mm endoscopic tech- Postoperative Cognitive Dysfunction | 4 (11.76) 0 4(26.67) 0.029
nology may benefit elderly patients [ CSF Leakage 1L G2 0 1L (657 0.441
who suffer from ADS. Additional [ Duraltear 1(294) | 1(526) 0 1.000
retrospective studies of more patients Nerve Root Injury 0 0 0 -
are in progress and we are confident Infection 0 0 0 -
of the results. Reoperation 1 1(5.26) 0 1.000
www.painphysicianjournal.com CSF = Cerebrospinal fluid 873
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Fig 3. Reoperation of one patient after discectomy in the ES group.

Fig 4. The space of interlaminar decompression with a 10-mm endoscope.

874 www.painphysicianjournal.com



Minimally Invasive Decompression with a 10-mm Endoscope

REFERENCES
1. Ploumis A, Transfledt EE, Denis
F. Degenerative lumbar scoliosis

associated with spinal stenosis. Spine ]
2007; 7:428-436.

Vanderpool DW, James JI, Wynne-
Davies R. Scoliosis in the elderly. ] Bone
Joint Surg Am 1969; 51:446-455.
Kobayashi T, Atsuta Y, Takemitsu M,
et al. A prospective study of de novo
scoliosis in a community based cohort.
Spine (Phila Pa 1976) 2006; 31:178-182.
Schwab F, Dubey A, Gamez L, et al.
Adult scoliosis: Prevalence, SF-36, and
nutritional parameters in an elderly
volunteer population. Spine (Phila Pa
1976) 2005; 30:1082-1085.

Pritchett JW, Bortel DT. Degenerative
symptomatic lumbar scoliosis. Spine
(Phila Pa 1976) 1993; 18:700-703.

Diebo BG, Shah NV, Boachie-Adjei O,
et al. Adult spinal deformity. The Lancet
20109; 394:160-172.

Sparrey CJ, Bailey JF, Safaee M, et
al. Etiology of lumbar lordosis and
its pathophysiology: A review of the
evolution of lumbar lordosis, and the
mechanics and biology of lumbar
degeneration. Neurosurg Focus 2014;
36(5):E1.

Simmons ED. Surgical treatment of
patients with lumbar spinal stenosis
with associated scoliosis. Clin Orthop
Relat Res 2001; (384):45-53.

Epstein JA, Epstein BS, Jones MD.
Symptomatic lumbar scoliosis with
degenerative changes in the elderly.

10.

11.

12.

13.

14.

15.

16.

Spine (Phila Pa 1976) 1979; 4:542-547.
Everett CR, Patel RK. A systematic
literature  review of  nonsurgical
treatment in adult scoliosis. Spine (Phila
Pa 1976) 2007; 32:5130-134.

Silva FE, Lenke LG. Adult degenerative
scoliosis: Evaluation and management.
Neurosurg Focus 2010; 28:E1.

Glassman SD, Berven S, Bridwell K, et al.
Correlation of radiographic parameters
and clinical symptoms in adult scoliosis.
Spine (Phila Pa 1976) 2005; 30:682-688.
Smith JS, Shaffrey CI, Berven S, et
al. Operative versus nonoperative
treatment of leg pain in adults with
scoliosis: A retrospective review of a
prospective multicenter database with
two-year follow-up. Spine (Phila Pa 1976)
20009; 34:1693-1698.

Smith JS, Shaffrey CI, Berven S, et
al. Improvement of back pain with
operative and nonoperative treatment
in adults with scoliosis. Neurosurgery
2009; 65:86-94.

Choy W, Miller CA, Chan AK, et al.
Evolution of the minimally invasive
spinal deformity surgery algorithm: An
evidence-based approach to surgical
strategies for deformity correction.
Neurosurg Clin N Am 2018; 29:399-406.
Anand N, Baron EM, Thaiyananthan
G, et al. Minimally invasive multilevel
percutaneous correction and fusion for
adult lumbar degenerative scoliosis: A
technique and feasibility study. ] Spinal
Disord Tech 2008; 21:459-467.

17.

18.

19.

20.

21.

22.

Boukebir MA, Berlin CD, Navarro-
Ramirez R, et al. Ten-step minimally
invasive spine lumbar decompression
and dural repair through tubular
retractors. Oper Neurosurg (Hagerstown)
2017; 13:232-245.

Hasan S, McGrath LB, Sen RD, et al.
Comparison of full-endoscopic and
minimally invasive decompression
for lumbar spinal stenosis in the
setting of degenerative scoliosis and
spondylolisthesis. Neurosurg Focus 2019;
46:E16.

Guan Y, Huang T, An G, et al
Percutaneous endoscopic interlaminar
lumbar  discectomy  with  local
anesthesia for Ls-S1 disc herniation:
A feasibility study. Pain Physician 2019;
22:E649-E654.

RB G, PA S, surgery KTJCs. Adult
Degenerative scoliosis. Clin Spine Surg
2016; 29:95-107.

Jamison Dt, Cannella M, Pierce EC,
et al. A comparison of the human
lumbar intervertebral disc mechanical
response to normal and impact
loading conditions. ] Biomech Eng 2013;
135:91009.

Rustenburg CME, Faraj SSA, Holewijn
RM, et al. The biomechanical effect of
single-level laminectomy and posterior
instrumentation on spinal stability in
degenerative lumbar scoliosis: A human
cadaveric study. Neurosurg Focus 2019;
46:E15.

www.painphysicianjournal.com

875






