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Correction of Spinal Sagittal Alignment after 
Posterior Lumbar Decompression: Does Severity 

of Central Canal Stenosis Matter?
Delano Trenchfield, Yunsoo Lee, Mark Lambrechts, Nicholas D’Antonio,  

Jeremy Heard, John Paulik, Sydney Somers, Jeffrey Rihn, Mark Kurd, David Kaye,  
Jose Canseco, Alan Hilibrand, Alexander Vaccaro, Christopher Kepler, Gregory Schroeder

Rothman Orthopaedic Institute at Thomas Jefferson University, Philadelphia, PA, USA   

Study Design: This study adopted a retrospective study design.
Purpose: Our study aimed to investigate the impact of central canal stenosis severity on surgical outcomes and lumbar sagittal cor-
rection after lumbar decompression.
Overview of Literature: Studies have evaluated sagittal correction in patients with central canal stenosis after lumbar decompres-
sion and the association of stenosis severity with worse preoperative sagittal alignment. However, none have evaluated the impact of 
spinal stenosis severity on sagittal correction.
Methods: Patients undergoing posterior lumbar decompression (PLD) of ≤4 levels were divided into severe and non-severe central 
canal stenosis groups based on the Lee magnetic resonance imaging (MRI) grading system. Patients without preoperative MRI or 
inadequate visualization on radiographs were excluded. Surgical characteristics, clinical outcomes, and sagittal measurements were 
compared. Multivariate logistic regression was performed to determine the predictors of pelvic tilt (PT), sacral slope (SS), lumbar lor-
dosis (LL), and pelvic incidence minus lumbar lordosis (PI–LL).
Results: Of the 142 patients included, 39 had severe stenosis, and 103 had non-severe stenosis. The mean follow-up duration for the 
cohort was 4.72 months. Patients with severe stenosis were older, had higher comorbidity indices and levels decompressed, and lon-
ger lengths of stay and operative times (p<0.001). Although those with severe stenosis had lower lordosis, lower SS, and higher PI–LL 
mismatch preoperatively, no differences in Delta LL, SS, PT, or PI–LL were observed between the two groups (p>0.05). On multivariate 
regression, severe stenosis was a significant predictor of a lower preoperative LL (estimate=−5.243, p=0.045) and a higher preopera-
tive PI–LL mismatch (estimate=6.192, p=0.039). No differences in surgical or clinical outcomes were observed (p>0.05).
Conclusion: Severe central lumbar stenosis was associated with greater spinopelvic mismatch preoperatively. Sagittal balance 
improved in both patients with severe and non-severe stenosis after PLD to a similar degree, with differences in sagittal parameters 
remaining after surgery. We also found no differences in postoperative outcomes associated with stenosis severity.
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Introduction

An estimated 1.2 million primary care visits in the United 
States are related to symptoms of lumbar spinal stenosis, 
which has become the most frequent cause of spinal sur-
gery in patients aged >65 years [1,2]. Although its etiology 
can be due to varying types of spinal disease, spinal ste-
nosis is commonly caused by a combination of posterior 
compression from ligamentum flavum hypertrophy and 
anterior compression from disk bulges into the central 
canal with consequent thecal sac compression [3]. Spi-
nal stenosis can lead to neurogenic claudication, which 
presents as heaviness or pain in the lower extremities 
while standing or walking and is associated with dimin-
ished function and impaired quality of life [4]. Lumbar 
decompression remains the gold standard treatment for 
this condition because it has been shown to be superior 
to nonsurgical treatment for improving pain and function 
[5].

Magnetic resonance imaging (MRI) is essential in de-
termining the necessity of surgical intervention and the 
requirements for adequate neural element decompression. 
Although several MRI grading classification systems have 
been proposed for lumbar central canal stenosis, inter-
estingly, no clear consensus has been reached. However, 
the Schizas system, a 7-grade classification based on the 
morphology of the dural sac and the ratio of the rootlet to 
cerebrospinal fluid (CSF), and the Lee system, a 4-grade 
classification system based on the obliteration of CSF 
space in front of the cauda equina in the dural sac and the 
separation degree of the cauda equina, are two classifica-
tion systems that have been proven to be reproducible 
among clinicians and radiologists [6-8].

Understanding sagittal alignment is also essential in 
examining lumbar degenerative conditions and plays a 
significant role in surgical decision-making and postop-
erative outcomes [9,10]. It has been well-reported in the 
literature that surgical decompression for spinal stenosis 
can lead to reactive improvements in lumbar and global 
sagittal alignment. Studies have shown increases in lum-
bar lordosis (LL) and decreases in pelvic incidence minus 
lumbar lordosis (PI–LL) postoperatively [11,12]. How-
ever, few studies have analyzed the relationship between 
spinal stenosis severity and sagittal alignment. A study 
explored correlations between spinal stenosis severity and 
baseline sagittal alignment measurements but did not 
analyze postoperative changes [13]. Therefore, this study 

aimed to explore sagittal correction stratified by spinal 
stenosis severity, which can be valuable to spine surgeons 
due to associations between sagittal parameters and clini-
cal outcomes [14]. Additionally, we analyzed differences 
in surgical and clinical outcomes as secondary outcomes.

Materials and Methods

Upon obtaining approval of the Thomas Jefferson Univer-
sity Institutional Review Board (IRB approval no., control 
#19D.508), all patients aged ≥18 years who underwent 
one- to four-level posterior lumbar decompression (PLD) 
from 2018 to 2022 were retrospectively identified from a 
single academic institution. The following current proce-
dural terminology codes were used for an inclusive list of 
patients undergoing PLD: 63047 and 63048. Indications 
for surgery included myelopathy, myeloradiculopathy, or 
radiculopathy resistant to nonoperative management. The 
exclusion criteria were as follows: patients with decom-
pression of more than four levels or a surgical indication 
of infection, malignancy, or trauma; those who had inad-
equate visualization of the femoral head and lumbar spine 
on lateral radiographs at the preoperative and postopera-
tive time points; those whose preoperative MRI was not 
identified through chart review. Informed consent was 
waived because of the retrospective nature of the study.

1. Data extraction

Patient demographics and surgical characteristics were 
collected through a Structured Query Language search 
and manual chart review of the electronic medical re-
cords. Patient age, sex, body mass index (BMI), smoking 
status (i.e., nonsmoker, current smoker, or former smok-
er), Charlson comorbidity index (CCI), and preoperative 
MRI grade (i.e., 0–3) were collected for each patient. MRI 
grade was determined using the classification system de-
scribed by Lee et al. [7], where stenosis severity is graded 
from 0 to 3. In our study, grades 0–2 were classified as 
non-severe stenosis and grade 3 as severe stenosis. For 
multilevel decompression, each level was graded, and the 
highest grade was assigned to that patient. Additionally, 
surgical characteristics were collected, including operative 
length (minutes), length of stay (days), 90-day readmis-
sions, and reason for readmission.

Radiographic measurements were collected via our in-
stitution’s picture archiving and communication system 
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(Sectra AB, Linköping, Sweden). Preoperative lateral lum-
bar spine radiographs and those obtained from 3 months 
to 1 year after surgery were reviewed for each patient, and 
LL, pelvic incidence (PI), sacral slope (SS), and pelvic tilt 
(PT) were measured for each patient. PI–LL mismatch 
was calculated for each patient as well. LL was measured 
using the Cobb method from the superior end plate of 
L1 to the superior endplate of S1. PI was measured as the 
angle between a line orthogonal to the sacral endplate 
and the line between the center of the femoral head to 
the midpoint of the sacral endplate. PT was measured 
as the angle formed between a vertical line and the line 
between the middle of the sacral endplate to the center of 
the femoral head. SS was measured as the angle between a 
horizontal line and the line tangential to the superior end-
plate of S1 [15]. Changes in LL, SS, and PT were defined 
as Delta (Δ) and were calculated by subtracting the preop-
erative measurements from the postoperative values.

Patient-reported outcome measures were collected 
through the institution’s prospectively managed outcome 
database (OBERD, Columbia, MO, USA). These measures 
included the Visual Analog Scale for back (VAS-back) and 
leg (VAS-leg) pain, the Oswestry Disability Index (ODI), 
and the mental and physical component scores (MCS-12 
and PCS-12) of the Short Form-12 survey. A Delta score 
was calculated by subtracting the preoperative score from 
the postoperative score.

2. Statistical analysis

The patients were grouped to compare those with severe 
stenosis (grade 3) with those with non-severe stenosis 
(grades 0–2). Descriptive statistics, including means with 
standard deviations, were reported for patient demo-
graphics, surgical characteristics, and patient outcomes. 
The Shapiro-Wilk test was used to analyze the normality 
of each continuous variable, and parametric data were 
compared using the independent t-test, whereas nonpara-
metric data were compared using the Mann-Whitney U 
test. Dichotomous variables were compared using Pear-
son’s chi-square test. Bivariate analyses were performed 
to compare differences in outcomes between the groups. 
The paired t-test was also performed to determine signifi-
cant differences in preoperative and postoperative LL, SS, 
PT, and PI–LL. A multivariable logistic regression model 
accounting for age, sex, BMI, and CCI was developed to 
measure the effect of preoperative grade 3 stenosis on 

preoperative, postoperative, and ∆ radiographic mea-
surements. p-values <0.05 were used to denote statistical 
significance. All statistical analyses were performed using 
RStudio ver. 4.0.2 (RStudio, Boston, MA, USA).

Results

1. Patient demographics

Of the 142 patients included, 39 had severe stenosis and 
103 had non-severe stenosis. Patients with severe steno-
sis were significantly older (66.7±13.0 versus 54.7±13.5, 
p<0.001) and had significantly greater CCI (2.95±1.52 ver-
sus 1.44±1.39, p<0.001). No significant differences in sex 
(p=0.289), race (p=1.00), BMI (p=0.445), and smoking sta-
tus (p=0.944) were observed between patients with severe 
stenosis and those with non-severe stenosis. Patients with 
severe stenosis had an average preoperative MRI grade of 
3±0.00, whereas those with non-severe stenosis had an av-
erage preoperative MRI grade of 1.24±0.65 (Table 1).

Table 1. Demographics by severity of central stenosis

Characteristic
Non-severe 

stenosis 
(grades 0–2)

Severe 
stenosis 
(grade 3)

p-valuea)

No. of patients 103 39

Age (yr) 54.7±13.5 66.7±13.0 <0.001*

Sex 0.289

Female 54 (52.4) 25 (64.1)

Male 49 (47.6) 14 (35.9)

Race 1.000

White 83 (80.6) 33 (84.6)

Black 15 (14.6) 5 (12.8)

Other 5 (4.85) 1 (2.56)

Body mass index (kg/m2) 28.9±7.50 29.9±7.51 0.445

Charlson comorbidity index 1.44±1.39 2.95±1.52 <0.001*

Smoking status 0.944

Non-smoker 66 (64.1) 26 (66.7)

Current smoker 21 (20.4) 7 (17.9)

Former smoker 16 (15.5) 6 (15.4)

Average properative MRI grade 1.24±0.65 3.00±0.00 <0.001*

Values are presented as number, mean±standard deviation, or number (%).
MRI, magnetic resonance imaging.
*p<0.05 (statistical significance). a)By independent t-test, Mann-Whitney U test, 
or Pearson’s chi-square test.
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2. Surgical characteristics

Patients with severe stenosis demonstrated longer opera-
tive times (122±39.7 minutes versus 90.9±32.9 minutes, 
p<0.001), length of stay (1.67±1.56 days versus 0.65±0.95 
days, p<0.001), and more total levels decompressed 
(2.38±1.11 versus 1.43±0.77, p<0.001) (Table 2).

3. Surgical outcomes

No significant differences in 90-day readmissions, compli-
cations, and revisions were observed between the severe 
and non-severe stenosis groups (all p>0.05) (Table 3).

4. Radiographic outcomes

The severe stenosis group demonstrated significantly 
less preoperative LL (42.0°±12.8° versus 49.1°±12.0°, 
p=0.004) and SS (29.7°±7.79° versus 33.1°±8.64°, 
p=0.026) but higher PI–LL mismatch (11.1°±13.7° versus 
5.74°±12.6°, p=0.037). Postoperatively, LL (44.5°±13.3° 
versus 50.7°±11.2°, p=0.012) and SS (30.8°±7.22° versus 
34.3°±7.93°, p=0.014) remained lower in patients with 
severe stenosis. Both the severe and non-severe stenosis 
groups showed significant improvement in LL and SS 
(all p<0.05). However, no significant differences in the 
changes in LL (2.44°±6.75° versus 1.60°±7.41°, p=0.52), SS 
(1.09°±5.44° versus 1.18°±4.69°, p=0.933), PT (0.68°±7.65° 
versus −0.14°±6.06°, p=0.545), and PI–LL (−2.44°±6.75° 
versus −1.60°±7.41°, p=0.520) were observed between the 
groups. Moreover, no significant difference in preopera-
tive to postoperative PT or PI–LL was observed between 
the two groups (all p>0.05) (Table 4).

5. Clinical outcomes

No significant differences in any patient-reported out-
come measures, including VAS-back, VAS-leg, ODI, 
MCS-12, and PCS-12, were identified between the groups 
(Table 5).

6. Multivariate linear regression analysis

Multivariate linear regression analysis showed that se-
vere stenosis was not a significant predictor of the de-
gree of improvement in LL, SS, PT, or PI–LL; however, 
it was a significant predictor of a lower preoperative LL 

Table 2. Surgical characteristics by severity of central stenosis

Variable
Non-severe 

stenosis 
(grades 0–2)

Severe stenosis 
(grade 3) p-valuea)

No. of patients 103 39

Operative time (min) 90.9±32.9 122±39.7 <0.001*

Length of stay (day) 0.65±0.95 1.67±1.56 <0.001*

Total levels decompressed 1.43±0.77 2.38±1.11 <0.001*

Values are presented as number, mean±standard deviation, or number (%).
*p<0.05 (statistical significance). a)By independent t -test, Mann-Whitney U 
test, or Pearson’s chi-square test.

Table 3. Surgical outcomes by severity of central stenosis

Variable
Non-severe  

stenosis 
(grades 0–2)

Severe 
stenosis 
(grade 3)

p-valuea)

No. of patients 103 39

Intraoperative durotomy 0.556

No 93 (90.3) 34 (87.2)

Yes 10 (9.71) 5 (12.8)

90-Day all-cause readmissions 1.000

No 94 (91.3) 35 (92.1)

Yes 9 (8.74) 3 (7.89)

Etiology for readmission

Deep vein thrombosis 0.475

No 102 (99.0) 38 (97.4)

Yes 1 (0.97) 1 (2.56)

Reoperation for cerebrospinal fluid leak 1.000

No 102 (99.0) 39 (100.0)

Yes 1 (0.97) 0

Wound dehiscence 0.475

No 102 (99.0) 38 (97.4)

Yes 1 (0.97) 1 (2.56)

I&D for surgical site infection 0.475

No 102 (99.0) 38 (97.4)

Yes 1 (0.97) 1 (2.56)

I&D for hematoma/seroma 1.000

No 101 (98.1) 38 (100.0)

Yes 2 (1.94) 0

Revisions 1.000

No 100 (97.1) 38 (97.4)

Repeat decompression 2 (1.94) 1 (2.56)

Fusion 1 (0.97) 0

Values are presented as number or number (%).
I&D, incision and drainage.
a)By independent t-test, Mann-Whitney U test, or Pearson’s chi-square test.
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(estimate=−5.338, p=0.045) and a higher preoperative 
PI–LL (estimate=6.192, p=0.039). The number of levels 
decompressed was a significant predictor of postoperative 
LL (estimate=−2.635, p=0.025), PI–LL (estimate=3.267, 
p=0.008), and change in LL (estimate=−1.764, p=0.017), 
PT (estimate=1.863, p=0.005), and PI–LL (estimate=3.120, 
p<0.001). BMI was predictive of preoperative LL (esti-
mate=−0.281, p=0.041). Age was predictive of the degree 
of improvement in PT (estimate=−0.137, p=0.049) and 
PI–LL (estimate=−0.233, p=0.016) (Table 6).

Discussion

Sagittal alignment of the lumbar spine is the keystone to 
understanding the biomechanics underlying spinal diseas-
es, particularly in the elderly population. The driving force 
of sagittal alignment is typically the relationship between 

PI and LL [16]. In patients with sagittal alignment mis-
match, a decrease in LL reduces anterior truncal inclina-
tion, necessitating compensatory sagittal changes, such as 
an increase in PT and knee flexion and a decrease in SS, to 
maintain the “gravity line” close to the hip center and over 
the center of the ankles [17,18]. Proper sagittal balance is 
correlated with increased function, physical performance, 
and quality of life [19]. However, studies on the impact of 
central canal stenosis severity on spinopelvic balance cor-
rection after lumbar decompression surgery are limited 
[20].

We identified several significant differences in preopera-
tive and surgical characteristics between patients with se-
vere stenosis and those with non-severe stenosis. Patients 
with severe stenosis were likely to be older with higher 
comorbidity indices. Additionally, they had more levels 
decompressed during surgery, which coincides with the 
longer operative times and lengths of stay found in this 
study. However, these findings were expected considering 
the population and the natural history and progression of 
lumbar spinal stenosis severity.

Patients with severe stenosis were more likely to have 
worse sagittal alignment preoperatively than those with 
non-severe stenosis. Moreover, they had lower LL and SS 

Table 4. Radiographic outcomes by severity of central stenosis

Variable
Non-severe 

stenosis 
(grades 0–2)

Severe 
stenosis 
(grade 3)

p-valuea)

No. of patients 103 39

Lumbar lordosis

Preop 49.1±12.0 42.0±12.8 0.004*

Postop 50.7±11.2) 44.5±13.3 0.012*

∆ 1.60±7.41 2.44±6.75 0.520

p-valueb) 0.028* 0.041*

Sacral slope

Preop 33.1±8.64 29.7±7.79 0.026*

Postop 34.3±7.93 30.8±7.22 0.014*

∆ 1.18±4.69 1.09±5.44 0.933

p-valueb) 0.011* 0.048*

Pelvic tilt

Preop 22.2±8.54 24.0±10.3 0.319

Postop 22.0±8.39 24.7±8.61 0.100

∆ -0.14±6.06 0.68±7.65 0.545

p-valueb) 0.657 0.696

Pelvic incidence-lumbar lordosis

Preop 5.74±12.6 11.1±13.7 0.037*

Postop 4.14±12.6 8.68±15.2 0.102

∆ -1.60±7.41 -2.44±6.75 0.520

p-valueb) 0.218 0.278 0.520

Values are presented as number, mean±standard deviation, or number (%).
Preop, preoperative; Postop, postoperative; ∆, Delta.
*p<0.05 (statistical significance). a)By independent t -test, Mann-Whitney U 
test, or Pearson’s chi-square test. b)By paired t-test.

Table 5. One-year patient-reported outcomes

Variable Non-severe stenosis
 (grades 0–2)

Severe stenosis 
(grade 3) p-value

Preoperative VAS-back 5.52±3.43 5.73±2.48 0.789

Postoperative VAS-back 3.86±3.19 3.38±2.47 0.496

Delta VAS-back -1.78±3.18 -2.07±2.36 0.762

Preoperative VAS-leg 5.19±3.70 5.51±3.13 0.751

Postoperative VAS-leg 2.47±2.95 2.21±2.27 0.733

Delta VAS-leg -3.00±4.36 -3.48±2.49 0.661

Preoperative ODI 47.3±19.4 44.1±17.5 0.570

Postoperative ODI 25.4±23.6 27.3±19.1 0.771

Delta ODI -22.7±19.9 -16.8±15.1 0.360

Preoperative MCS-12 48.3±12.0 50.4±9.47 0.474

Postoperative MCS-12 49.8±11.9 54.9±8.21 0.063

Delta MCS-12 1.24±13.0 3.37±6.40 0.456

Preoperative PCS-12 32.5±8.05 34.5±8.59 0.181

Postoperative PCS-12 37.2±9.21 38.2±9.80 0.356

Delta PCS-12 4.98±12.1 4.98±8.77 0.337

Values are presented as mean±standard deviation.
VAS, Visual Analog Scale; ODI, Oswestry Disability Index; MCS, mental compo-
nent score; PCS, physical component score.
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and higher PI–LL mismatch. Additionally, multivariate 
analysis identified severe stenosis as a significant predic-
tor of preoperative malalignment through lower LLs and 
higher PI–LLs. Our findings agree with those of a study 
by Buckland et al. [13] who have examined the effects of 
stenosis severity, using the Lee classification system, on 
sagittal alignment. They showed that severe central canal 
stenosis (grade 3) was associated with greater malalign-
ment in PI–LL; however, no significant differences in PT 
were observed when compared with non-severe (grades 
1–2) central canal stenosis preoperatively [13]. These find-
ings may be because patients with increased stenosis flex 
their lumbar spine (leading to a lower LL) to decrease the 
compression of the nerves as a mechanism for reducing 
pain.

Several studies have shown that patients with lumbar 
spinal stenosis with preoperative sagittal malalignment 
improve their sagittal balance after lumbar decompres-

sion surgery. Ogura et al. [11] showed that patients had 
a significant decrease in PI–LL and a concomitant im-
provement in back and leg pain. However, no significant 
differences in PT and SS were found [11]. Fujii et al. [21] 
showed significant changes in PT, LL, and PI–LL after 
lumbar decompression. Recent data published by Jeon et 
al. [22] also suggested that laminectomy increased LL and 
decreased PI–LL and PT. However, their study did not an-
alyze clinical outcomes [22]. Our study showed significant 
improvements in LL and SS parameters in both groups; 
however, no significant differences in PT and PI–LL were 
found. Our findings indicate that there is some degree of 
sagittal correction after lumbar decompression, regardless 
of the severity of central canal stenosis.

Although studies have explored the impact of preopera-
tive malalignment on sagittal correction postoperatively, 
none have investigated the effects of stenosis severity on 
postoperative sagittal correction. Patients with lumbar 

Table 6. Multivariable linear regression analysis of radiographic measures

Variable
LL SS PT PI–LL

Estimate p-value Estimate p-value Estimate p-value Estimate p-value

Preoperative

Age -0.088 0.493 -0.059 0.503 0.026 0.794  0.062 0.657

Female sex 1.466 0.488 1.649 0.255 -1.1.77 0.471 -1.227 0.595

BMI -0.281 0.041* -0.159 0.090 -0.043 0.684 0.080 0.591

CCI 0.025 0.835 -0.402 0.624 -0.489 0.596 -0.941 0.472

Stenosis grade 3 -5.243 0.045* -1.506 0.419 3.041 0.149 6.192 0.039*

Levels decompressed -0.871 0.470 -0.444 0.519 -0.552 0.553 0.118 0.929

Postoperative

Age 0.050 0.691 0.008 0.920 -0.111 0.213 -0.170 0.194

Female sex 2.201 0.284 3.265 0.020* -0.232 0.874 0.913 0.669

BMI -0.210 0.113 -0.136 0.131 0.015 0.871 0.068 0.602

CCI -0.785 0.499 -0.318 0.687 0.431 0.603 1.154 0.341

Stenosis grade 3 -2.643 0.318 -1.087 0.546 1.173 0.534 2.900 0.293

Levels decompressed -2.635 0.025* -0.726 0.362 1.310 0.118 3.267 0.008*

∆

Age 0.138 0.079 0.068 0.231 -0.137 0.049* -0.233 0.016*

Female sex 0.735 0.567 1.616 0.082 0.945 0.206 2.083 0.187

BMI 0.070 0.395 0.023 0.703 0.058 0.429 -0.006 0.954

CCI -0.810 0.265 0.084 0.873 0.920 0.154 2.118 0.019*

Stenosis grade 3 2.600 0.117 0.420 0.725 -1.868 0.203 -3.337 0.102

Levels decompressed -1.764 0.017* -0.282 0.593 1.863 0.005* 3.120 <0.001*

LL, lumbar lordosis; SS, sacral slope; PT, pelvic tilt; PI, pelvic incidence; BMI, body mass index; CCI, Charlson comorbidity index.  
*p<0.05 (statistical significance).
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central canal stenosis improved their sagittal correction 
after lumbar decompression, despite the severity of ste-
nosis; however, no significant differences in the degree of 
correction were observed. We found significant preopera-
tive and postoperative differences in LL and SS but no 
significant differences in the change in LL or SS, indicat-
ing that correction was similar across the groups. We hy-
pothesized that severe stenosis leads to greater correction 
after lumbar decompression because of greater preopera-
tive sagittal mismatch. However, we found that correction 
was limited. This could be because of unaccounted factors 
involving posture and other components of the musculo-
skeletal system [23]. Additionally, sagittal parameters may 
be influenced by patients’ symptoms and can be better 
contextualized when correlated with clinical outcomes.

Contextualizing radiographic findings with clinical 
outcomes is crucial when interpreting clinical relevance. 
Fujii et al. [21] did not find any correlation between pain 
scores and radiographic parameters. This premise remains 
true in our study. Although patients with severe stenosis 
had greater sagittal misalignment preoperatively, no dif-
ferences in preoperative patient-reported outcomes were 
observed. Similar to our findings regarding radiographic 
outcomes, both groups showed postoperative improve-
ments in clinical outcomes. No differences in the degree 
of improvement were found. These findings align with 
those of a study by Buckland et al. [13] that did not show 
a relationship between the severity of lumbar stenosis and 
quality of life outcomes, as they found no significant dif-
ferences in ODI, EuroQol-5 Dimension, or VAS scores. 
Notably, a study did show that preoperative severe central 
stenosis was predictive of reduced lower leg and back pain 
postoperatively. However, radiographic outcomes were 
not analyzed in that study [24].

Exploring factors that could impact surgical outcomes 
after lumbar decompression is important because such 
events can increase healthcare costs and are associated 
with poor patient satisfaction [25]. Studies have shown 
that increased age and comorbidity indices lead to greater 
complication rates after lumbar decompression [26-28]. 
Meanwhile, Nolte et al. [29] showed no differences in sur-
gical outcomes between patients who underwent decom-
pression for more than three levels and those who under-
went decompression for less than three levels. Research 
investigating the effects of stenosis severity on surgical 
outcomes is lacking. To the best of our knowledge, only 
one other retrospective study has attempted to evaluate 

this. The authors concluded that complication rates are 
not correlated with stenosis severity, categorized by the 
Schizas grading system, after lumbar decompression [30]. 
Our study showed that stenosis severity does not impact 
the rates of revisions, complications, and readmissions.

Our study has several limitations, including those 
inherent to a retrospective cohort study. This study is 
subject to the bias inherent to retrospective patient identi-
fication through query and chart review. Our cohort was 
limited by patients with accessible imaging through chart 
review. Because our health system has many different 
imaging services, some of which the research team does 
not have access to, our query was substantially limited. 
Furthermore, if the images were present, the radiographs 
should have the femoral head present for all sagittal mea-
surements to be made. As a retrospective study, we only 
had access to routine lumbar radiographs and were unable 
to obtain full-standing spine radiographs, which would 
have helped assess global alignment. Additionally, the 
follow-up duration for the patients in our study may not 
have been sufficient for ideal measures of postoperative 
outcomes radiographically or clinically. Our study did not 
analyze foraminal stenosis severity, which could be anoth-
er driver of these sagittal parameter findings. Additionally, 
radiographic measurements have variations and observer 
error, which could result in inaccurate findings.

Conclusions

Patients with severe central canal stenosis have more sag-
ittal imbalance preoperatively, likely because of increased 
compensatory mechanisms. Although sagittal correction 
was significantly improved postoperatively in patients 
with severe and non-severe central canal stenosis after 
decompression, the degree of correction between the two 
groups was similar, resulting in continued postoperative 
differences in sagittal parameters. Moreover, no differenc-
es in clinical or surgical outcomes were observed between 
the groups.
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