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OBJECTIVE Previous studies have demonstrated that among patients with adult spinal deformity (ASD), sagittal plane 
malalignment is poorly tolerated and correlates with suboptimal patient-reported health-related quality of life (HRQOL). 
These studies included a broad range of radiographic abnormalities and various types of ASD. However, the clinical 
and radiographic characteristics of de novo degenerative lumbar scoliosis (DNDLS), a subtype of ASD, may influence 
previously reported correlation strengths. The aim of this study was to correlate sagittal radiographic parameters with 
pretreatment HRQOL in patients with symptomatic DNDLS.

METHODS In this multicenter retrospective study of prospectively collected data, 74 patients with symptomatic DNDLS 
were enrolled based on anteroposterior and lateral 36-inch standing radiographs. Measurements included Cobb angle, 
coronal imbalance, pelvic incidence (PI), pelvic tilt (PT), lumbar lordosis (LL), sagittal vertical axis (SVA), thoracic kypho-
sis, pelvic incidence minus lumbar lordosis (PI-LL), T1-pelvic angle, and global tilt. HRQOL questionnaires included the 
Oswestry Disability Index (ODI), Scoliosis Research Society (SRS-22r), 36-item Short-Form Health Survey, and numeric 
rating scale (NRS) for back and leg pain. Correlations between radiographic parameters and HRQOL were assessed. 
Finally, HRQOL and increasing severity of sagittal modifiers (SVA, PI-LL, and PT) were evaluated.

RESULTS Weak correlations were found between SVA and ODI (r = 0.296, p < 0.05) and PT with NRS back pain and 
the SRS pain domain (r = -0.260, p < 0.05, and r = 0.282, p < 0.05, respectively). Other sagittal radiographic parameters 
did not show any significant correlation with HRQOL. No significant differences in HRQOL were found concerning the 
increasing severity of PT, PI-LL, and SVA.

CONCLUSIONS While DNDLS is a severe disabling condition, no noteworthy association between clinical and sagittal 
radiographic parameters was found through this study, demonstrating that sagittal radiographic parameters should not 
be considered the unique predictor of pretreatment suboptimal health status in this specific group of patients. Future 
studies addressing classification and treatment algorithms will have to take into account the existing subgroups of ASD.
https://thejns.org/doi/abs/10.3171/2017.8.SPINE161266
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T
he leading cause of years lived with disability in 
Western societies continues to be low-back pain.24 
Adult spinal deformity (ASD), a condition referring 

to abnormal spinal curvatures among adults, constitutes 
one of the known causes of severe functional disability 
and back pain in the elderly.1,16 Subsequently, ASD signifi-
cantly reduces the overall quality of life in patients with 
a symptomatic deformity and is one of the most frequent 
indications for spine surgery.19 An emphasis on healthy 
aging combined with rising life expectancies and recog-
nition of the disorder will undoubtedly lead to increased 
surgical interventions (https://www.hcup-us.ahrq.gov/db/
nation/nis/NIS_Introduction_2014.jsp); for this reason, 
the matter of identifying etiology, manifestations, and 
treatments is becoming even more urgent.

By definition, ASD covers a broad spectrum of spine 
disorders that can occur during adulthood, including 1) de 
novo degenerative lumbar scoliosis (DNDLS), 2) an adult 
form of idiopathic scoliosis, and 3) fixed sagittal imbal-
ance.1,26 Depending on the type and severity of deformity, 
it may range from asymptomatic to severe pain and dis-
ability. Previous studies have demonstrated that among pa-
tients with ASD, sagittal plane malalignment is poorly tol-
erated and correlates with suboptimal health status.7,8,13,20 
Since then, the focus of ASD surgery has been to address 
sagittal malalignment to alleviate symptoms and achieve 
gains in function. As a result, Schwab et al.21 developed a 
classification system based on the most clinically impor-
tant sagittal spinopelvic modifiers (sagittal vertical axis 
[SVA], pelvic tilt [PT], and pelvic incidence minus lum-
bar lordosis [PI−LL]) associated with clinical outcome 
measures in ASD. This classification features strengths, 
including a high intrarater agreement, substantial inter-
rater agreement, and validation in large ASD patient co-
horts.14,23 However, this classification was developed based 
on a broad range of radiographic abnormalities and dif-
ferent etiologies of ASD. Recent studies have challenged 
this presumed impact of sagittal spinopelvic malalign-
ment on health status and demonstrated weak correlations 
with health-related quality of life (HRQOL) when limiting 
ASD to DNDLS.3,11

The etiology and clinical and radiographic characteris-
tics of DNDLS are significantly different compared with 
other types of ASD.1 To date, insufficient evidence about 
the relationship between the various etiologies of ASD and 
HRQOL has been gathered. Based on the different sub-
types of spinal deformities, etiology could be an important 
contributing factor to the variation found in correlation 
strengths between radiographic parameters and HRQOL 
among these subtypes. Therefore, the objective of this 
study is to evaluate the association between pretreatment 
HRQOL and sagittal radiographic parameters among a se-
lect group of patients with symptomatic DNDLS. An ad-
ditional subgroup analysis was performed on patients < 70 
and ≥ 70 years old to identify whether different age groups 
tolerate sagittal malalignment differently.

Methods
Patient Population

This is a multicenter retrospective study of prospective-

ly collected data in patients with ASD through an IRB-
approved protocol at 6 spine centers across Europe. Local 
research coordinators are managing data collection and 
data entry. A central coordinator supervises and coordi-
nates the activities of all sites involved in the multicenter 
database and ensures that professional research standards 
are maintained throughout. Inclusion criteria are age 18 
years or older, and having at least 1 of the following: 1) a 
spinal coronal Cobb angle (CA) ≥ 20°; 2) SVA ≥ 5 cm; 3) 
PT ≥ 25°; or 4) a thoracic kyphosis (TK) ≥ 60°.

In this multicenter prospective database, a search was 
performed for patients who fit the diagnosis “DNDLS” 
(Fig. 1). Although discrimination between DNDLS and 
other forms of ASD (i.e., the adult form of idiopathic scoli-
osis) is not simple,10 several distinguishing characteristics 
of DNDLS such as age, curve location, and curve degree 
have been suggested. These distinguishing characteristics 
were implemented as inclusion criteria in the present study 
to acquire a specific population of patients with DNDLS.1,9 
Inclusion criteria for this study were age ≥ 55 years, a lum-
bar Cobb angle 10°-55°, and an apex located in the lum-
bar region (L1–5). Symptomatic was defined as having a 
Scoliosis Research Society (SRS) subtotal domain score 
≤ 4.0 or Oswestry Disability Index (ODI) ≥ 20. Exclusion 
criteria were patients with double curves; a history of juve-
nile or adolescent idiopathic scoliosis; neuromuscular spi-
nal abnormalities; metabolic spinal pathology; or previous 
spine surgery.

Demographics and HRQOL

Demographic data including sex, age, and body mass 
index (BMI) were gathered. To evaluate health status, all 
patients were asked to answer widely used HRQOL ques-

FIG. 1. Standing anteroposterior and lateral radiographs of a 73-year-old 
woman with symptomatic DNDLS, sagittal malalignment, and an ODI 
score of 62, indicating severe disability. The NRS back and leg pain 
scores were 10 and 7, respectively.
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tionnaires: the ODI, SRS-22r, and 36-item Short-Form 
Health Survey version 2 (SF-36v2) questionnaires, and the 
numeric rating scale (NRS) to indicate their level of back 
and leg pain.

Radiographic Analysis

Each patient underwent a series of complete standing 
anteroposterior and lateral full-length spine radiographs. 
Radiographic measures were obtained using measure-
ment software (Surgimap, Nemaris Inc.). Radiographic 
parameters included lumbar CA, coronal imbalance (CI; 
C-7 plumb line to central sacral vertical line), PI, PT, LL 
(L1–S1), SVA (C-7 plumb line offset from posterosupe-
rior S-1 vertebral body corner), TK (T2–12), and PI-LL. 
Finally, the recently proposed T1-pelvic angle (TPA; T1 
sagittal tilt + pelvic tilt) and global tilt (GT; pelvic tilt + 
spinal tilt angle) were measured, which both account for 
the compensatory pelvis mechanism observed in patients 
with spinal deformity and sagittal malalignment, and are 
least affected by the patient’s position during radiographic 
examination.15,18 Finally, patients were classified according 
to the sagittal modifiers of the SRS-Schwab ASD Clas-
sification: “neutral (0),” “positive (+),” and “very positive 
(++).”21

Statistical Analysis

All statistical analyses were performed using SPSS 
statistical software (version 22, IBM Corp.). Descriptive 
analysis was used to calculate the demographics, HRQOL 
status, and radiology data. Data collection obtained in the 
same period was used for the analysis and tested for nor-
mal distribution (Shapiro-Wilk test). Pearson’s correlation 
coefficient and corresponding p values were calculated to 
identify associations between pretreatment HRQOL and 
sagittal radiographic parameters. Level-of-association-
strengths were classified according to Evans’ classifica-
tion;5 p values < 0.05 were considered statistically signifi-
cant. However, we did not want the null hypothesis (i.e., 
that there is no association between sagittal parameters 
and HRQOL in patients with DNDLS) to occur because 
of a stringent p value. Therefore, we did not correct the 
p value to adjust for multiple testing. In this way, type II 
error (failing to detect an effect that is present) is mini-
mized. In addition, a 1-way ANOVA test was used to eval-
uate differences in HRQOL along the spinopelvic sagittal 
modifier grades (SVA, PI−LL, and PT). When classifying 
patients according to their severity of sagittal modifiers, 
the expected group sizes become small, which results in a 
larger type II error when testing. To diminish this type II 
error slightly, p values < 0.10 were considered statistically 
significant instead of the usual 0.05. Finally, patients were 
stratified according to age into two groups, < 70 years 
(Group 1) and ≥ 70 years (Group 2). Mean values of radio-
graphic parameters and HRQOL were compared between 
age groups using a Student t-test. A p value < 0.05 was 
considered statistically significant.

Results
Study Population Demographics and HRQOL

Based on the study criteria, a total of 74 patients with 

DNDLS, comprising 14 men (18.9%) and 60 women 
(81.1%), were included. The mean patient age was 70 
years (range 55–87 years) with a mean BMI of 25.9 (range 
17.6–40.3). The mean ODI was 36.8 (range 4–70). The 
mean SRS subtotal was 3.0 (range 1.6–4.0). The mean 
SF-36v2 Mental Component Summary (MCS) and Physi-
cal Component Summary (PCS) scores were 44.4 (range 
14.6–68.8) and 36.6 (range 14.6–51.6), respectively. NRS 
mean back and leg pain scores were 4.5 (range 0–10) and 
6.7 (range 0–10; Table 1).

Radiographic Data

Patients had a mean lumbar CA of 30.7° (range 13.0°–
51.0°), a mean CI of 18.2 mm (range -48.4 to 51.6 mm), 
and a mean SVA of 47.6 mm (range -60.1 to 184.3 mm). 
According to the SRS-Schwab ASD classification, the vast 
majority of patients with DNDLS were classified into the 
sagittal modifier Grades 0 or +. Table 2 presents the dis-
tribution of radiographic parameters, and Table 3 presents 
sagittal modifiers of the SRS-Schwab ASD classification.

Correlation of Radiographic Parameters With HRQOL

According to Evans’ classification,5 PT showed a sig-
nificant, but rather weak correlation with NRS back pain 
and the SRS pain domains (r = -0.260, p < 0.05, and r 
= 0.282, p < 0.05, respectively). Weak correlations were 
found between SVA and ODI (r = 0.296, p < 0.05) and 
between coronal CA and NRS back pain (r = 0.295, p < 
0.05), SRS pain domain (r = -0.309, p < 0.05), SRS self-
image domain (r = -0.308, p < 0.05), and SRS subtotal 
(r = -0.306, p < 0.05). Of interest, GT and TPA, which 
both account for pelvic compensation, were not found to 
be associated with HRQOL (range 0.004–0.227, p > 0.05). 

TABLE 1. Patient demographics and distribution of HRQOL 

scores at baseline

Demographics Mean SD Range Coefficient of Variation*

Age (yrs) 70.3 7.9 55–87 0.11

BMI (kg/m2) 25.9 4.7 17.6–40.3 0.18

HRQOL

 ODI 36.8 13.7 4–70 0.37

SF-36v2

 MCS 44.8 14.0 14.6–68.8 0.31

 PCS 36.6 7.4 14.6–51.6 0.20

NRS

 Leg pain 4.5 3.2 0–10 0.71

 Back pain 6.7 2.2 0–10 0.33

SRS-22r

 Pain 2.8 0.7 1.0–4.2 0.25

 Mental health 3.3 1.0 1.4–5.0 0.30

 Function 3.2 0.7 1.5–4.2 0.22

 Self image 2.9 0.7 1.0–4.6 0.24

 Subtotal 3.0 0.6 1.6–4.0 0.20

A higher ODI and NRS score represents greater disability and greater leg or 

back pain, respectively.

* Coefficient of variation = standard deviation divided by the mean.
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Further analysis did not show any significant correlations 
between sagittal radiographic parameters and HRQOL 
(Table 4).

HRQOL and Sagittal Modifier Grades
ANOVA analysis along the sagittal modifier grades of 

the SRS-Schwab ASD classification showed no significant 
worsening in HRQOL scores between “neutral (0),” “posi-
tive (+),” and “very positive (++)” grades of PT, PI−LL, 
and SVA malalignment (p > 0.10; Fig. 2).

Age Group Stratification
Stratification according to age (< 70 vs ≥ 70 years) dem-

onstrated a significant difference in TPA, GT, and SVA (p 
< 0.05). However, there were no significant differences in 
HRQOL scores between the two groups (Table 5).

Discussion
It is important to identify factors of suboptimal health 

status to optimize clinical decision-making. Previous 
studies, including in patients with ASD older than 18 years 
of age, have demonstrated that spinopelvic malalignment 
correlates with suboptimal patient-reported health status, 
and surgeons are urged to account for these parameters 
in the evaluation and surgical planning of ASD. In con-
trast, the present study found an overall weak association 
between several sagittal radiographic parameters and pre-
treatment HRQOL in patients with DNDLS (Table 4).

Statistically significant (but weak) correlations were 
found between SVA and ODI (r = 0.296; p < 0.05) and 
PT with NRS back pain and the SRS pain domain (r = 
-0.260, p < 0.05, and r = 0.282, p < 0.05, respectively). 
Other sagittal radiographic parameters did not show any 
significant correlation with HRQOL. Furthermore, no sig-
nificant differences were found in HRQOL scores among 
the sagittal modifier groups. The results of this study are 
consistent with recent studies that also limited ASD pa-
tients to DNDLS.3,11 In nonoperative- and operative-treat-
ed patients with DNDLS, Ha et al.11 demonstrated that 
PT and SVA were not related to higher surgical rates or 
disability. Although PI−LL mismatch showed statistically 
significant results, correlation with NRS back and leg pain 

and the ODI was also weak (r = 0.137–0.176; p < 0.05). 
Interestingly, these investigators did identify a significant 
difference in the ODI and NRS back and leg pain between 
the nonoperative and operative group, although the SVA, 
TPA, and PI−LL did not significantly differ between the 
two groups.

Similarly, Chapman et al.3 evaluated the association 
of sagittal spinopelvic parameters with different HRQOL 
questionnaires (SRS-23, ODI, and SF-12) in symptomat-
ic DNDLS with a CA > 30°. Consistent with the present 
study’s results, they found an overall very weak association 
between HRQOL scores and LL (range 0.02–0.19), SVA 
(range 0.05–0.24), PI-LL mismatch (range 0.01–0.15), and 
PT (range 0.17–0.11). These results strongly suggest that 
there are other factors contributing to suboptimal health 
status in this specific group of patients with ASD. Nota-
bly, they identified significant differences in ODI scores 
among the SVA modifier groups, suggesting that an SVA 
> 40 mm is associated with worse ODI scores. In the pres-
ent study, we did not identify any significant difference 
when using generic (SF-36v2), disease-specific (SRS-22r 
and ODI), and highly specific (NRS leg and back pain) 
HRQOL questionnaires among the sagittal modifier 
groups (PT, PI−LL, and SVA). However, there was a pos-
sible trend toward worsening of ODI scores among the 
SVA modifier groups (Fig. 2). Recently proposed sagittal 
parameters GT and TPA, which are not affected by the pa-
tient’s position, were also not found to be associated with 
health status (Table 4).

The results of the present study are not consistent with 
other clinical studies that demonstrated that positive sag-
ittal malalignment has a noteworthy negative impact on 
health status in ASD.7,8,13,20 Schwab et al.20 evaluated cor-
relations between spinopelvic parameters and HRQOL in 
patients with ASD and older that 18 years of age at base-
line and found a moderate significant correlation between 
ODI and SVA (r = 0.469, p < 0.05), PT (r = 0.381, p < 
0.05), and PI-LL (r = -0.450, p < 0.05). These 3 sagittal 
spinopelvic parameters accounted for as much as 24% of 
disability and pain evaluated using the ODI (adjusted r2 = 
0.24). In data obtained from the same multicentric study, 
Protopsaltis et al. also evaluated sagittal parameters (TPA 

TABLE 3. SRS-Schwab ASD classification grades at baseline

SRS-Schwab Classification No. of Patients (%)

PT modifier
 0: PT <20° 25 (34)

 +: PT 20–30° 32 (43)

 ++: PT >30° 17 (23)

PI-LL modifier
 0: PI-LL <10° 28 (38)

 +: PI-LL 10–20° 27 (36)

 ++: PI-LL >20° 19 (26)

SVA modifier
 0: SVA <40 mm 36 (49)

 +: SVA 40–95 mm 28 (38)

 ++: SVA >95 mm 10 (13)

TABLE 2. Mean radiological parameter values at baseline

Variable Mean SD Range

Coefficient 
of Variation

CA (°) 30.7 13.9 13.0–51.0 0.45

TPA (°) 20.2 10.5 0–47.0 0.52

GT (°) 27.0 13.3 1.0–60.0 0.49

SVA (mm) 47.6 47.8 −60.1 to 184.3 1.00

CI (mm) 18.2 12.3 −48.8 to 51.6 0.68

PT (°) 22.2 9.2 −1.0 to 42.0 0.41

PI-LL mismatch (°) 11.7 17.2 −30.0 to 64.0 1.46

TK (°) −39.7 18.6 −78.0 to 0.0 0.47

LL (°) 45.1 17.2 −6.0 to 80.0 0.38

PI (°) 56.6 13.0 28.0 to 86.0 0.23
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and SVA) in patients with ASD > 18 years old and dem-
onstrated again a moderate significant correlation with 
ODI (0.435 and 0.455), SF-36v2 PCS (-0.445 and -0.458), 
and SRS-22r (-0.358 and -0.383).18 The present study was 
unable to demonstrate a noteworthy correlation between 
TPA and SVA with ODI, SF-36v2, PCS, and SRS-22r (Ta-
ble 4). In addition, PI−LL was not found to be associated 
with HRQOL.

We postulate that a possible explanation for this varia-
tion might be the overall indiscriminate approach toward 
the several types of spinal disorders of ASD, as has been 
argued before.2 When establishing the impact of sagittal 
malalignment on HRQOL in ASD, Protopsaltis et al.18 and 
Schwab et al.20 included a broad range of radiographic 
abnormalities and etiologies of spinal disorders seen in 
adulthood. Similarly, their inclusion of a wide range of 
ages, starting from 18 years, as well as nonoperatively and 
operatively treated patients may account for further incon-
sistencies with regard to results. Based upon our results, 
it appears that in DNDLS disability is not specifically 
caused by sagittal malalignment and might most likely not 
be the main reason for spine surgery in this group of pa-
tients. Surgical treatment for DNDLS comprises decom-
pression alone, limited fusion without deformity correc-
tion, or long fusion with deformity correction. In a recent 
study, Kleinstueck et al.12 compared the 3 aforementioned 
surgical procedures in DNDLS and found no differences 
in favorable outcomes from the patient’s perspective at 2 
years follow-up. Interestingly, this seems to suggest that in 
DNDLS, restoration of sagittal alignment might not be es-
sential to improve outcome. Notably, the objective of this 
study was to evaluate the clinical impact of sagittal param-
eters on preoperative HRQOL in patients with DNDLS. It 
remains unknown whether postoperative HRQOL scores 
are significantly associated with sagittal parameters in 
this specific group of ASD patients. Takemoto et al. dem-
onstrated that, preoperatively, the clinical impact of sagit-
tal malalignment only accounts for a small part of ODI 
variance and disability in ASD.22 In contrast, they found 
that postoperative HRQOL was significantly associated 
with sagittal parameters and concluded that restoration of 
spinal sagittal alignment is certainly important for post-

operative HRQOL in ASD. It remains unknown, however, 
whether postoperative HRQOL is associated with sagittal 
parameters in DNDLS. Future studies on the association 
between postoperative HRQOL and sagittal parameters in 
this particular subgroup of ASD are recommended.

Fu et al. demonstrated that radiological parameters 
associated with pain and disability are different for dif-
ferent patient age groups (< 50 years, 50–65 years, and > 
65 years).6 In their multicenter prospective analysis they 
demonstrated that different age groups can tolerate sag-
ittal malalignment in different ways. In elderly patients 
with ASD, sagittal malalignment seems to drive pain and 
disability, whereas the magnitude of scoliosis appears to 
be associated with pain and disability in relatively young 
patients with ASD.6 The present study found a signifi-
cant difference in sagittal malalignment (TPA, GT, and 
SVA) between DNDLS patients < 70 versus ≥ 70 years old 
(Table 5). However, no significant difference was found 
in HRQOL scores. These findings appear to suggest that 
TPA, GT, and SVA do not drive pain and disability in el-
derly patients ≥ 70 years old, in this particular subgroup 
of ASD. However, it is possible that elderly patients may 
tolerate sagittal malalignment better than relatively young 
patients diagnosed with DNDLS. Notably, no significant 
difference was found with regards to PI-LL mismatch be-
tween groups.

Adult idiopathic scoliosis features a significantly dif-
ferent pathophysiology and clinical characteristics in 
comparison with DNDLS. Adult idiopathic (nondegen-
erative) scoliosis is a pediatric deformity treated during 
adulthood (> 18 years of age). Over time, this pediatric 
curve may progress, leading to a compensatory curve, or 
in some instances it may be affected by secondary degen-
eration, causing pain and disability as patients get older. 
This is very different than primary mono- to multilevel 
disc degeneration resulting in DNDLS that typically de-
velops after the 6th decade of life.1 In this type of ASD, 
the degenerative process is pivotal, primarily affecting 
the lumbar region.4,25 Disability and pain observed in pa-
tients with DNDLS are mainly caused by segmental in-
stability, lateral olisthesis, rotatory slip, or degeneration 
of facet joints causing spinal stenosis and neurological 

TABLE 4. Pearson’s correlations between radiographic parameters and HRQOL scores among 74 patients with DNDLS at baseline

Parameter ODI

SF-36v2 NRS SRS-22r

MCS PCS Back Leg Pain Mental Health Function Self Image Subtotal

CA 0.213 −0.080 0.103 0.295 0.017 −0.309 −0.026 −0.246 −0.308 −0.306
CI 0.057 −0.125 −0.170 0.036 0.060 0.024 −0.101 −0.098 −0.165 −0.121
TPA 0.023 0.147 0.004 −0.215 0.056 0.164 0.112 −0.062 0.061 0.120

GT 0.024 0.140 0.017 −0.225 0.029 0.227 0.214 −0.024 0.094 0.175

SVA 0.296 0.022 −0.122 0.010 0.123 0.070 0.064 −0.181 −0.105 −0.050
PT −0.144 0.185 0.064 −0.260 0.020 0.282 0.211 −0.020 0.133 0.222

PI-LL 0.12 0.56 −0.36 −0.024 −0.088 0.149 0.081 −0.125 −0.017 0.039

TK 0.030 0.030 −0.085 −0.083 −0.010 −0.028 0.015 −0.078 −0.032 −0.032
LL −0.126 −0.004 −0.007 0.046 −0.096 −0.070 −0.045 0.123 0.024 −0.000
PI 0.007 0.078 −0.055 0.040 −0.005 0.078 0.031 −0.017 −0.003 0.019

Boldface type indicates statistical significance (p < 0.05).
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compression, rather than the deformity itself.17 As such, 
adult patients 18–55 years old with idiopathic scoliosis 
are unlikely to suffer from the same distribution, localiza-

tion, and intensity of degenerated areas as patients who 
are ≥ 55 years old with DNDLS. Therefore, it could be 
that these two groups of patients should be differentiated 

FIG. 2. HRQOL scores of SRS-Schwab ASD classification sagittal modifier grades at baseline; p values reflect ANOVA in patient-
reported outcomes across sagittal modifier grades using a 1-way ANOVA. No significant differences were found between groups.
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considering the different etiology, distribution, severity, 
and location of the symptomatic segments. It may be that 
in DNDLS an underlying diagnosis (e.g., canal stenosis) 
is far more important in explaining suboptimal HRQOL 
than spinopelvic parameters. Our results and those of oth-
ers suggest that ASD is too big and heterogeneous to be 
considered as a single entity.3,11 Future classification and 
treatment algorithms will have to take into account the ex-
isting subgroups of patients included in the current large 
ASD diagnosis. 

The results of this study should be interpreted with cau-
tion. The particular population in this study was selected 
based on a relatively low coronal deformity (lumbar CA 
10°–50°) and included a broad range of sagittal malalign-
ment at baseline. Although this study focuses on a limited 
type of ASD with data from multiple centers, the primary 
limitation is the small sample size. A larger number of 
patients could render the trend of an association between 
SVA and ODI, including PT with NRS back pain and the 
SRS pain domain, more statistically significant. In addi-
tion, a recent study demonstrated the challenge in discrim-
inating between DNDLS and the adult form of idiopathic 
scoliosis.10 Based on inclusion criteria used in this study, 

the patient group studied in this paper may not be “pure” 
DNDLS and may have been influenced by some cases of 
adult forms of idiopathic scoliosis.

Conclusions
This study did not find a clinically relevant association 

between pretreatment sagittal radiographic parameters 
and HRQOL in patients with DNDLS at baseline. Weak 
correlations were found between sagittal parameters and 
HRQOL. While DNDLS is a severe disabling condition, 
no association between clinical and sagittal radiographic 
parameters was found in this study, demonstrating that 
sagittal radiographic parameters should not be consid-
ered the unique predictor of suboptimal health status in 
DNDLS. It should be noted that the present study does 
not provide insights into whether postoperative HRQOL is 
associated with sagittal parameters in this particular sub-
group of ASD. Our results appear to indicate that ASD 
is a very heterogeneous entity and patients with DNDLS 
might need a different treatment strategy than adult forms 
of idiopathic scoliosis. Future studies addressing ASD 
classification and treatment algorithms will have to take 
into account the existing subgroups of ASD.
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