DOI: 10.14744/bm;j.2022.51423

"Department of
Neurosurgery, University of
Health Sciences Sancaktepe
Training and Research
Hospital, Istanbul, Tiirkiye
2Department of Neurosurgery,
University of Health Sciences
Fatih Sultan Mehmet Training
and Research Hospital,
Istanbul, Turkiye
3Department of
Neurosurgery, Istanbul
Acibadem University, Faculty
of Medicine, Istanbul, Tirkiye

Cite this article as: Gok S,
is M, Karaaslan A, Basaran R,
Keser N, Berkman MZ.The
Clinical and Radiological
Outcomes of Surgical
Decompression in Older
Patients with Lumbar Spinal
Stenosis. Bosphorus Med J
2022;9(4):216-221.

Received: 17.12.2021
Revision: 10.03.2022
Accepted: 13.04.2022

Correspondence:

Dr. Sevki Gok. Saghk Bilimleri
Universitesi Sancaktepe Sehit
Prof. Dr. ilhan Varank Egitim
ve Arastirma Hastanesi Beyin
ve Sinir Cerrahisi Klinigi,
istanbul, Turkiye

Phone:

+90 533 654 29 23

e-mail:
drsevkigk@hotmail.com

OPEN ACCESS
@) OB
BY HNC

This work is licensed under a

Creative Commons Attribution-

NonCommercial 4.0 International
License.

quphorus I\/_Igdlcal Journal Original Article
Bogazigi Tip Dergisi

Bosphorus Med J 2022;9(4):216—-221

The Clinical and Radiological Outcomes
of Surgical Decompression in Older
Patients with Lumbar Spinal Stenosis

Lomber Dar Kanalli Yash Hastalarda Cerrahi
Dekompresyonun Klinik ve Radyolojik Sonuclan

© Sevki Gok,' @ Merih Is,? @ Alp Karaaslan,' © Recep Basaran,' ©© Nese Keser,?
© Mehmet Zafer Berkman®

ABSTRACT

Objectives: Lumbar spinal stenosis (LSS) is “a clinical syndrome of the buttock or lower extremity pain, which may
occur with or without back pain, associated with diminished space available for the neural and vascular elements
in the lumbar spine!” This study aims to analyze the clinical and radiological outcomes of lumbar decompression in
patients with degenerative LSS.

Methods: The patients with degenerative LSS in the Department of Neurosurgery of Haydarpasa Numune
Training and Research Hospital were included retrospectively. The radiological evaluations were measured
with the extreme PACS system (2010) by magnetic resonance imaging. The clinical outcomes were evaluated
with visual analog score (VAS) and Japanese orthopedic association (JOA) scores. Odom’s criteria were used
for outcomes.

Results: Thirty-five patients over 65 years old with degenerative LSS were underwent posterior decompression
surgery. Of the participants, 40% (n=14) were male and 60% (n=21) were female. The mean age is 63.34+8.08.
The area measurements, modified area measurements, AP diameter measurements of the right and left lateral
recess, right and left lateral transverse AP diameter measurements, and AP diameter measurements of the right
and left neural foramen were improved after surgery. VAS and JOA scores were good after surgery. Fourteen
patients had an excellent result, 12 patients had a good result, and nine patients had a fair result according to
Odom'’s criteria.

Conclusion: Improvements in the VAS and JOA scores are prominent after surgery. Foraminotomy and expansion
of the lateral recess during surgery increased the quality of life and improved post-operative radiologic parameters
in over 65 years of age with degenerative LSS.

Keywords: Clinics; degenerative lumbar spinal stenosis; outcome; radiology; surgery.

OzET

Amag: Lomber spinal stenoz (LSS), bel agrisi veya bel agrisi olmadan ortaya ¢ikabilen, bel omurgasindaki néral ve
vaskiiler elemanlar icin mevcut alanin azalmasiyla iliskili klinik bir kalca veya alt ekstremite agrisi sendromudur.
Bu calismanin amaci, dejeneratif LSS hastalarinda lomber dekompresyonun klinik ve radyolojik sonuglarini analiz
etmektir.

Yontem: Haydarpasa Numune Egitim ve Arastirma Hastanesi Norosiriirji Kliniginde dejeneratif LSS'li hastalar geriye
doniik olarak incelendi. Radyolojik degerlendirmeler manyetik rezonans goriintilemeyle Extreme PACS sistemi
(2010) ile olciildi. Klinik sonuglar VAS ve JOA skorlari ile degerlendirildi. Sonuglar icin Odom kriterleri kullanild.

Bulgular: Altmis bes yas Ustl dejeneratif LSS'li 35 hastaya posterior dekompresyon ameliyati uygulandi. Katilim-
cilarin %40'i (n=14) erkek, %60'i (n=21) kadindi. Ortalama yas 63,34+8,08 yildi. Alan dl¢timleri, modifiye edilmis alan
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Olctimleri, sag ve sol lateral girintinin AP ¢ap 6lctimleri, sag ve sol lateral transvers AP cap 6l¢timleri, sag ve sol néral foramen AP cap olctimleri
ameliyat sonrasinda belirgin artma gosterdi. VAS ve JOA skorlarinin ameliyattan sonra azaldigi tespit edildi. Odom kriterlerine gére; 14 has-

tadan mikemmel, 12 hastadan iyi, 9 hastadan orta sonug alind.

Sonug: Cerrahi sonrasi VAS ve JOA skorlarindaki iyilesme yoniinde azalmalar belirgindir. Cerrahi sirasinda foraminotomi ve lateral girintinin
genislemesi, 65 yasin Uzerindeki dejeneratif LSS hastalarinin yasam kalitesini artirmis ve postoperatif radyolojik belirtegleri iyilestirmistir.

Anahtar so6zciikler: Dejeneratif lomber dar kanal; ameliyat; sonug; radyoloji; klinik.

umbar spinal stenosis (LSS) is “a clinical syndrome of

the buttock or lower extremity pain, which may occur
with or without back pain, associated with diminished space
available for the neural and vascular elements in the lumbar
spine.”l!] Anatomically, LSS refers to a narrowing of the cen-
tral spinal canal, lateral recesses, or intervertebral foramen,
causing compression of associated neurovascular structures.
Degenerative lumbar stenosis results from changes in the
spine that occur with aging, including facet joint hypertrophy,
loss of intervertebral disk height, disk bulging, osteophyte
formation, and hypertrophy of the ligamentum flavum.[23!
The mean anterior-posterior diameter of the lumbar spinal
canal was 22-25 mm. The normal height of the lateral recess
is 4-5 mm. The lateral recess height <3 mm is suggestive, and
<2 mm is a diagnostic sign of stenosis.[! LSS affects more
than 200 000 people in the United States, resulting in sub-
stantial pain and disability, and it is the most common reason
for spinal surgery in patients over 65 years.[5] Most cases of
LSS occur as acquired degenerative stenosis, resulting from
the aging of the spine or following surgery or infection.!6.7]
Regardless of the etiology, this condition can cause chronic
pain and disability, dramatically reducing the quality of life,
mobility, and function.[6] The L4-L5 vertebral level is fre-
quently affected in degenerative LSS. Lateral recess and neu-
ral foraminal stenosis are most commonly seen at the L4-L5
vertebral level.[810] Surgical treatment is indicated when LSS
causes severe leg pain and constant or progressive neurologic
signs, such as numbness and weakness.[112] Several weeks
or months of nonsurgical treatments are typically tried before
considering surgery.[>13!

This study aims to analyze the clinical and radiological out-
comes of lumbar decompression in patients with degenera-
tive LSS.

Thirty-five patients over 65 years old with degenerative
LSS who was hospitalized and underwent surgery in the

Department of Neurosurgery of Haydarpasa Numune Train-
ing and Research Hospital were included in the study. Sur-
gical treatment was applied on LSS caused severe leg pain
and progressive neurologic signs. They were evaluated
retrospectively based on the file information and the pre-
and post-operative MRI images recorded in the extreme
PACS system. The neural canal volume, the modified neu-
ral canal volume, and the volumes and AP-transverse di-
ameters of the lateral recess and the neural foramen were
measured in mm? and cm using the extreme PACS system
(2010) by MRI in the pre-operative and post-operative peri-
ods (Fig. 1). The visual analog score (VAS) and Japanese or-
thopedic association (JOA) scores (Table 1) of the patients
were noted preoperatively and postoperatively. Odom’s cri-
teria (Table 2) were noted in 6 monthly follow-ups of the
patients.

Statistical Analysis

The Number Cruncher Statistical System 2007 and Power
Analysis and Sample Size 2008 Statistical Software (Utah,
USA) Program was used for statistical analysis. Besides de-
scriptive statistics (Mean, standard deviation, median, fre-
quency, rate, minimum, and maximum), quantitative data
were used in the evaluation of study findings. The Kruskal-
Wallis test was used to compare three or more groups hav-

S { 1 > 4
Figure 1. Measurement of the neural canal volume, the modi-
fied neural canal volume, and the volumes and AP-transverse
diameters of the lateral recess and the neural foramen at L5 in
T2-weighted images of lumbar spine MRI.
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Table 1. Japanese orthopedic association score, JOA Score

Score Description

Lower extremity motor dysfunction

A W N = O

Lower extremity sensory deficit

Unable to walk

Able to walk on flat floor w/a walking aid (cane or crutch)

Able to walk up and/or down stairs w/hand rail

Mild lack of stability but walks w/smooth reciprocation unaided/
No dysfunction

0 Severe sensory loss or pain

1 Mild sensory loss

2 No sensory loss

Sensory deficit in trunk

0 Severe sensory loss or pain

1 Mild sensory loss

2 No sensory loss

Sphincter dysfunction

0 Inability to micturate voluntarily
1 Marked difficulty w/micturition
2 Mild-to-moderate difficulty w/micturition
3 Normal micturition

Table 2. Odom'’s criteria

Outcome Description

Excellent All pre-operative symptoms relieved; abnormal findings improved

Good Minimal persistence of pre-operative symptoms; abnormal findings unchanged or
improved

Fair Definite relief of some pre-operative symptoms; other symptoms unchanged or
slightly improved

Poor Symptoms and signs unchanged or exacerbated

ing no normal distribution. The Mann-Whitney U-test was
used to identify the group that caused the difference. The
Paired Samples t-test was used in the pre-and post-oper-
ative evaluations of normally distributed parameters. The
Wilcoxon signed-rank test was used in the pre-and post-
operative evaluations of non-normally distributed param-
eters. The Spearman Correlation Coefficient was used to
evaluate the relationships between the parameters. Sta-
tistical significance was analyzed at p (0.01) and p (0.05)
levels.

Results

Thirty-five patients over 65 years old with degenerative LSS
were hospitalized and underwent posterior decompres-

sion surgery. Twenty-five patients underwent bilateral de-
compression and foraminotomy with open surgery. On the
other hand, ten patients underwent spinal stabilization
with a posterior screw rod system. Of the participants, 40%
(n=14) were male and 60% (n=21) were female. The mean
age is 63.34%8.08. The area measurements, modified area
measurements, AP diameter measurements of the right
and left lateral recess, right and left lateral transverse AP
diameter measurements, and AP diameter measurements
of the right and left neural foramen are shown in (Table
3). VAS and JOA scores are shown in (Table 4). When the
patients were evaluated according to Odom’s criteria in a
6-month follow-up of the patients, 14 patients had an ex-
cellent result, 12 patients had a good result, and nine pa-
tients had a fair result.
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Table 3. Measurement and comparison of the neural canal
volume, the modified neural canal volume, and the volumes

Table 4. Measurement and comparison of VAS and JOA
between preoperatively and postoperatively

and AP-transverse diameters of the lateral recess and the
neural foramen between preoperatively and postoperatively

of lumbar spine MRI

Mean1SD

Area measurement

Preop 61.21+35.36

Post-operative 91.21446.23

p-value 0.006
Modified area measurement

Preop 60.72+44.75

Post-operative 91.36+48.72

p-value 0.003
Right lateral recess AP diameter

Preop 1.79+1.87

Post-operative 3.1541.25

p-value 0.007
Right lateral recess transverse diameter

Preop 2.43+1.93

Post-operative 3.55+1.20

p-value 0.013
Left lateral recess AP diameter

Preop 0.95+1.85

Post-operative 3.08+1.22

p-value 0.012
Left lateral recess transverse diameter

Preop 1.92+2.27

Post-operative 3.4741.36

p-value 0.021
Right Neural foramen AP diameter

Preop 3.24+2.17

Post-operative 4.2241.70

p-value 0.012
Right Neural foramen transverse diameter

Preop 12.24+2.84

Post-operative 12.2412.84

p-value 1
Left Neural foramen AP diameter

Preop 3.08+1.92

Post-operative 3.97+1.44

p-value 0.012
Left Neural foramen Atransverse diameter

Preop 11.7542.45

Post-operative 11.7412.44

p-value 0.317

Wilcoxon Signed-Ranks Test *p<0.05 **p<0.01.
|

MeantSD

Waist VAS

Preop 7.7412.28

Post-operative 0.51+0.51

p-value 0.007
Leg VAS

Preop 8.84+0.97

Post-operative 0.22+0.43

p-value 0.007**
JOA score

Preop 7.18+2.07

Post-operative 13.8211.05

p-value 0.007**

Wilcoxon Signed-Ranks Test, *p<0.05 **p<0.01, VAS: visual analog scale, JOA:
Japanese orthopedic association.
]

Discussion

Degenerative LSS is a disease that impairs quality of life with
a complaint of neurogenic claudication in advanced age and
is usually accompanied by low back pain and/or leg pain.
Complaints are caused by narrowing of the spinal canal
and the neural foramen due to facet hypertrophy, ligament
hypertrophy, and disk protrusion.[?! It occurs mostly in the
sixth or seventh decade of life. It is more common in women
than in men.[>l In 2007, Qgikubo et al.l’>! showed that the
severity of pain and the shortening of walking distance was
correlated with the cross-sectional area of the spinal canal.
In a study by Hamanishi et al.,[!é] they reported the cross-
sectional area of the spinal canal below 100 mm? at L2-3,
L3-4, and L4-5 resulted in claudication. Jénsson et al.['7] re-
vealed that there was a relationship between spinal canal
width on pre-operative MRI and reduced walking capacity.
It was found that the transverse measurements of the right
neural foramen in the pre-operative and post-operative pe-
riods were significantly lower in the patients with walking
distance <100 meters compared to the patients with a walk-
ing distance between 100 and 500 meters.17! Jenson et al.[18]
reported that the measurement of the transverse diameter of
the spinal canal is more reliable for central canal stenosis.
Beers et al.l'¥ indicated that the neural foraminal diameter
is only a quantitative measurement for neural foraminal
stenosis and that the neural foraminal diameter of 2-3 mm
can be considered as stenosis.!1 In our study, we did not
find any relationship between spinal canal width (AP and/



or transverse diameter) and walking distance. We think that
walking distance alone is not related to spinal canal diame-
ter and that the neural foraminal diameter is also associated
with the formation of claudication.

The pre-operative VAS scores were correlated with the spinal
canal area regardless of whether the severity of symptoms
was associated with narrowing of the spinal canal area or
not.[201 In 2007, Qgikubo et al.l' showed that there was a
correlation between decreased spinal canal area and high
pre-operative VAS scores. The pre-operative VAS and ODI
scores were correlated with the spinal canal area regardless
of whether the severity of symptoms was associated with
narrowing of the spinal canal area or not. In a study of Ya-
makazi et al.[?l involving 48 patients, they found that the
mean (SD) pre-operative JOA score was 7.3 (1.8), the mean
(SD) post-operative JOA score was 11.9 (SD 1.8), the mean
(SD) JOA score at the first follow-up examination was 12.1
(2.1), and the mean (SD) JOA score at the final follow-up ex-
amination was 12.4 (SD 2.1). They also indicated that this
score increased significantly in the post-operative period
compared to the pre-operative period.[2!!

In our study, we observed that the increase in the neural
foraminal diameter on pre-operative MRI improved clinical
outcomes and affected positively the VAS and JOA scores
(which are indicative of the quality of life of patients). We
measured the spinal canal area, the modified spinal canal
area, and the diameters of the lateral recess and the neural
foramen in the patients. A negative relationship was found
between the post-operative waist VAS scores of the patients
and the area measurements on MRI and the AP diameter mea-
surements of the left neural foramen. A negative relationship
was found between the post-operative leg VAS scores of the
patients and the AP diameter measurements of the right lat-
eral recess. This showed that the pain scores alone were not
associated with the measurement of the spinal canal area.
This suggests that the measurement of spinal canal area, as
well as the neural foraminal measurements, should be per-
formed in the pre-operative and post-operative evaluations
of patients and that the increases in the AP and transverse
diameters of the neural foramen in the post-operative period
affect significantly pain scores and quality of life of patients.
It is thought in these patients that the decrease in the waist
and leg VAS scores and the increase in the JOA score in the
post-operative period according to the pre-operative period
cannot be explained by only the increase in the spinal canal
area. The increase in the diameters of the neural foramen

and the lateral recess in the post-operative period according
to the pre-operative period has also an effect. When evalu-
ated together with clinical findings of the patients, the de-
crease in the waist and leg VAS scores and the increase in
the JOA score in the post-operative period according to the
pre-operative period achieved success together with clini-
cal outcomes of surgical intervention for lateral recess and
foraminal stenosis. The pre-operative VAS and JOA scores
were correlated with spinal canal area, lateral recess diame-
ter, and neural foramen diameter regardless of whether the
severity of symptoms was associated with narrowing of the
spinal canal area or not.

Pre-and post-operative area measurements alone are not
responsible for clinical improvement in older patients. Im-
provements in the VAS and JOA scores are prominent after
surgery. Foraminotomy and expansion of the lateral recess
during surgery increased the quality of life and improved
post-operative outcomes in over 65 years of age with degen-
erative LSS.
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