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Abstract

Purpose The goal of the present study was to compare
the outcomes of operative and non-operative patients with
adult spinal deformity (ASD) over 75 years of age.
Methods A retrospective review of a multicenter
prospective adult spinal deformity database was conducted
examining patients with ASD over the age of 75 years.
Demographics, comorbidities, operation-related variables,
complications, radiographs, and Health-related quality of
life (HRQOL) measures collected included Oswestry Dis-
ability Index, Short Form-36, and Scoliosis Research So-
ciety-22 preoperatively, and at 1 and 2 years later.
Minimum clinically important difference (MCID) was
calculated and also compared.
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Results 27 patients (12 operative, 15 non-operative) were
studied. There were no significant differences (p > 0.05)
between operative and non-operative patients for age, body
mass-index, and comorbidities, but operative patients had
worse baseline HRQOL than non-operative patients.
Operative patients had a significant improvement in radio-
graphic parameters in 2-year HRQOL, whereas non-op-
erative patients did not (p > 0.05). Operative patients were
significantly more likely to reach MCID (range 41.7-81.8
vs. 0-33.3 %, p < 0.05). In the surgical group, 9 (75 %)
patients had at least 1 complication (24 total complications).
Conclusions In the largest series to date comparing
operative and non-operative management of adult spinal
deformity in elderly patients greater than 75 years of age,
reconstructive surgery provides significant improvements
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in pain and disability over a 2-year period. Furthermore,
operative patients were more likely to reach MCID than
non-operative patients. When counseling elderly patients
with ASD, such data may be helpful in the decision-making
process regarding treatment.

Keywords Adult spinal deformity - Complications -
Elderly - Non-operative - HRQOL - Scoliosis - 75 years -
MCID

Introduction

Adult scoliosis has been found to occur with increasing
frequency as patients age, with rates as high as 68 % in
individuals over the age of 60 [1]. Although the majority of
these individuals will not seek out medical attention for
asymptomatic degenerative scoliosis, the increase in life
expectancy of the general population will undoubtedly lead
to more elderly patients presenting with spinal deformities
seeking reconstructive surgery. Unfortunately, this older
patient population also has substantially higher prevalence
of chronic disease, which may make any moderate- to-large
spinal operation risky [2]. For this reason, it is highly rele-
vant during preoperative counseling to quantify the potential
risks and benefits for the patients in this high risk group.

To date, numerous studies have shown that age is an in-
dependent risk factor for surgical complications in scoliosis
[3-5]. In addition, not only surgical morbidity but also sur-
gical mortality has been associated with older age following
spinal surgery as well as differences in alignment [6-9].
However, other studies have shown that older patients may
benefit the most from spinal deformity surgery as they often
report worse baseline health-related quality of life
(HRQOL), greater use of analgesics, and larger functional
limitations compared to younger patients [10, 11]. For this
reason, surgeons are in need of further data to help risk
benefit tradeoffs for the elderly patient with spinal deformity.

In this study, a retrospective review of a multicenter
prospective adult spinal deformity database was conducted
to compare operative and non-operative management of
patients over the age of 75 who presented with symp-
tomatic adult scoliosis. Our hypothesis was that the op-
erative patients would significantly benefit from operative
treatment over non-operative treatment.

Methods
Patient population

This study is a retrospective review of a prospectively
collected multicenter adult spinal deformity database.
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Patients were drawn from the International Spine Study
Group (ISSG), which is composed of 11 sites across the
United States. All patients were enrolled into an Institu-
tional Review Board-approved protocol by each site. In-
clusion criteria for the ISSG database were: age >18 years
and presence of spinal deformity, as defined by scoliosis
Cobb angle >20°, sagittal vertical axis (SVA) >5 cm,
pelvic tilt (PT) >25°, and/or thoracic kyphosis (TK) >60°.
Exclusion criteria included spinal deformity of a neuro-
muscular etiology and presence of active infection or ma-
lignancy. In addition to the database inclusion criteria,
patients were included in the present study if (1) >4 spinal
levels fused and (2) age at time of enrollment was 75 years
or greater.

Patients were group based on operative and non-op-
erative management. The decision to pursue operative
management was determined between each individual
surgeon and patient based on the patient’s goal of care.
This decision is very complex and the majority of ASD
patients seen in our clinics have received non-operative
treatment. They are being seen for possible surgical inter-
vention. The patients presenting with a progressive
neurologic compromise, myelopathy, or bowel/bladder in-
continence are generally advised to pursue operative
treatment. The remaining patients are counseled regarding
operative and non-operative management options. In gen-
eral, patients are encouraged to maximize non-operative
treatments, such as physical therapy, steroid injections, and
pharmacological therapy.

Data collection, radiographic assessment,
and classification

Data collected included demographic data, Charlson co-
morbidity Index (CCI) surgical data, health-related-quality
of life (HRQOL), comorbidities, complications, and
reoperations.

Full-length free-standing lateral spine radiographs (36"
cassette) at baseline and 1- and 2-year follow-up were
analyzed using validated software [12, 13] (Spineview®,
ENSAM, Laboratory of Biomechanics, Paris, France). All
radiographic measures were performed at a central location
(NYU) based on standard techniques [14] and included:
thoracic kyphosis (TK, T4-T12; Cobb angle between su-
perior endplate of T4 and inferior endplate of T12) [15],
lumbar lordosis (LL, Cobb angle between superior endplate
of L1 and superior endplate of S1) [15], sagittal vertical
axis (SVA, C7 plumbline relative to S1), pelvic tilt (PT),
and mismatch between pelvic incidence [16, 17] and
lumbar lordosis (PI-LL). Cervical radiographic measures
included C2-C7 SVA (C2 plumbline relative to C7),
C2-C7 lordosis (CL), T1 slope (T1S), and T1S minus CL
(T1S-CL).
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Based on the above radiographic parameters, patients
were additionally stratified by the SRS-Schwab adult spinal
deformity classification [18]. The classification is divided
into the coronal curve type and sagittal modifiers. The
coronal curve type is determined based on the maximal
coronal angle measured according to standard Cobb tech-
nique. The 4 types include the following: Type T: patients
with a thoracic major curve of greater than 30° (apical level
of T9 or higher), Type L: patients with a lumbar or tho-
racolumbar major curve of greater than 30° (apical level of
T10 or lower), type D: patients with a double major curve
(one T and one L curves), with each curve greater than 30°,
and type N: patients with no coronal curve greater than 30°
(i.e., no major coronal deformity).

The HRQOL measures collected included pain assess-
ment with an 11 point numerical rating scale (NRS),
Oswestry Disability Index (ODI), Short Form-36 (SF36,
PCS, and MCS), and Scoliosis Research Society (SRS22)
and were obtained preoperatively, 1 year, and 2 years
postoperatively. Differences and correlations between age
groups for HRQOL at the standard preoperative time and
follow-up time points were investigated. Furthermore, the
change in HRQOL at the post-operative time points com-
pared with pre-operative values was compared across sur-
gery and age groups. In order to place HRQOL outcomes in
a clinically relevant context, minimal clinically import
difference (MCID) values have been established for the
HRQOL instruments [19, 20]. Analysis for differences in
the proportions of patients between operative and non-op-
erative patients reaching MCID for each HRQOL measure
was also considered. The MCID values used in the present
study included: ODI (—15), PCS (+45.2), SRS Activity
(+0.375), SRS Pain (4+0.587), SRS Appearance (40.8),
and SRS Mental (40.42) [19-22]. And lastly, SRS Ac-
tivity, SRS Pain, SRS Appearance, and SRS Mental scores
were compared to age- and sex-matched subjects from a
large study of 1346 adult subjects without scoliosis [23].

Complications were recorded and included the number
of intra-, peri-, and post-operative complications and as-
sociated number of revisions and reoperations. The specific
type of complication was recorded and included implant
failure, infection, neurologic, cardiopulmonary, vascular,
gastrointestinal, operative, renal, wound problems, radio-
graphic, and death. In addition, medical comorbidities were
recorded.

Statistical analyses

Continuous variables were described with the mean and
standard deviation (SD). Statistical analysis was performed
using the Student’s t test and the Wilcoxon rank sum or
Kruskal-Wallis tests where appropriate. Patients were also
compared to age- and sex-matched subjects without spinal

deformity at baseline and 2 years for SRS Activity, SRS
Pain, SRS Appearance, and SRS Mental. Frequency ana-
lysis used for categorical variables was carried out using
the Fisher’s Exact Test. All statistical analyses were con-
ducted using commercially available software (JMP v7.0,
SAS Institute, Inc., Cary, NC) and the level of significance
was set at p < 0.05 for all.

Results
Patient population

51 patients met inclusion criteria and where eligible for
2-year follow-up, of which 27 (52.9 %) met baseline and
2-year clinical and radiographic follow-up: 12 operative
and 15 non-operative (Table 1). Twenty four patients were
excluded from the 51 eligible patients due to the following
reasons: 10 were lost to follow-up, 7 withdrew from the
study, 4 did not have complete baseline data, and 3 non-
operative patients crossed over to operative management.
10 out of the 27 (37.0 %) were at least 80 years of age. The
non-operative group had a significantly higher percentage
of female patients. There were no significant differences
between the operative patients and non-operative patients
for age, BMI, CCI, and SRS-Schwab coronal curve Type
(p > 0.05 for all). The majority of patients (59.3 %) were
classified at baseline as SRS-Schwab coronal curve Type N
(Table 1).

Comorbidities

Out of the total of 27 patients, 24 (88.9 %) had at least one
comorbidity that ranged from 1 to 5. The number of pa-
tients with each type of comorbidityis listed in Table 2.
The majority of patients had 2 or greater comorbidities
(48.1 %). The top 5 most common comorbidities included
leg weakness (66.7 %), numbness or tingling in legs
(51.9 %), arthritis (48.1 %), hypertension (44.4 %), and
osteoporosis (37.0 %).

Surgical data

Surgical characteristics are presented in Table 3. All 12
operative patients underwent a posterior-only approach and
posterior instrumentation and fusion. The average length of
stay (LOS) in days was 12.9 £ 3.7. Estimated blood loss
(EBL) in mL was 2,416.7 &= 1,565.4. The levels fused
ranged from 4 to 17 and the UIV and LIV levels ranged
from T1 to T11 and L5-ilium, respectively. 11 out of 12
(91.7 %) patients underwent an osteotomy and 11 (91.7 %)
had a decompression. Of note, 33.3 % of patients had a
pedicle subtraction osteotomy (PSO), while 58.3 %

@ Springer
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Table 1 Demographic data and baseline SRS-Schwab coronal curve types for patients >75 years of age

>75 years of age All Operative Non-operative p value
Number of patients 27 12 15
Age 785 £ 25 78 £ 2.3 789 £ 2.6 0.3497
Female:male 22:5 7:5 15:0 0.0049
BMI 28.7£55 29.8 £7 279 £43 0.4465
CCI 2+12 1.7+£12 23+12 0.2718
Baseline SRS-schwab coronal

Type N 16 (59.3 %) 6 (50 %) 10 (66.7 %) 0.3565

Type T 0 (0 %) 0 (0 %) 0 (0 %)

Type L 10 (37 %) 5 (41.7 %) 5 (33.3 %)

Type D 1 (3.7 %) 1 (8.3 %) 0 (0 %)

BMI Body Mass Index, CCI Charlson Comorbidity Index, Type T patients with a thoracic major curve of greater than 30° (apical level of T9 or
higher), Type L patients with a lumbar or thoracolumbar major curve of greater than 30° (apical level of T10 or lower), Type D patients with a
double major curve, with each curve greater than 30°, Type N patients with no coronal curve greater than 30° (i.e., no major coronal deformity)

Percentages were calculated out of the total number of patients in each group, respectively. p values are for comparisons between operative and
non-operative groups and those marked in bold with an (*) are significant (p < 0.05)

underwent a posterior element osteotomy (ponte or smith-
peterson osteotomy, SPO).

Complications

The percentages listed are out of the total operative patients
(n =12, 100 %). 9 (75.0 %) patients had at least 1 com-
plication with a total of 24 complications (11 major and 13
minor, Table 4). There were 3 (25.0 %) patients that had an
intraoperative complication, 6 (50.0 %) with peri-op-
erative, and 8 (66.7 %) with a post-operative complication.
6 patients (50.0 %) had a reoperation during the two-year
follow-up period, of which 3 were for a revision. The 3
reoperation indications were coronal malalignment, radi-
culitis, and deep infection. The 3 revision indications were
2 rod fractures and 1 for PJK. The top 3 major complica-
tions included implant (25.0 %), operative (25.0 %), and
radiographic (16.7 %, Table 4). The top 4 common minor
complications included radiographic (25.0 %) and car-
diopulmonary (25.0 %) neurologic (16.7 %), and gas-
trointestinal  (16.7 %). There were neither wound
complications nor deaths during the 2 year follow-up
period.

Radiographic analysis

Means &= 1 SD are presented in Table 5. All baseline
radiographic parameters were statistically similar between
operative and non-operative patients (p > 0.05 for all). The
operative patients had significantly lower 2-year PI-LL
(7.5 £ 13.2 vs. 27 &£ 13.9, p = 0.0008). In addition, the
operative group had a significant improvement in TK (p =
0.0047), CISVA (p = 0.0056), and PI-LL (p = 0.0067),

@ Springer

at 2 years compared with preoperative values (Table 5).
There were no significant differences between baseline and
2-year radiographic parameters for the non-operative pa-
tients (p > 0.05 for all).

HRQOL analysis

The mean SRS values for age- and sex-matched normal
controls [23] used for comparison to the present
study population were the following: SRS Activity
(4.12 £ 0.02), SRS Pain (4.25 £ 0.05), SRS Appearance
(4.17 £ 0.04), and SRS Mental (4.11 = 0.06). All the
patients, as well as within the operative and non-operative
groups, had a significantly lower mean baseline and 2 year
SRS Activity, SRS Pain, and SRS Appearance compared
with the age- and sex-matched normal controls (p < 0.05
for all). In addition, the operative group had significantly
worse baseline and 2 year SRS Mental than the age- and
sex-matched normal controls (p < 0.05 for both).

The operative patients had worse baseline ODI
(p = 0.0096), PCS (p = 0.0034), SRS Activity (p =
0.0114), SRS Appearance (p = 0.0095), and SRS Total
(»p = 0.0097) than the non-operative patients (Table 6).
The operative group had significantly higher 2-year SRS
Appearance (p = 0.0306) and 2-year SRS Satisfaction
(p = 0.0053) than the non-operative patients. No other
2-year differences were noted (p > 0.05 for all). When
compared to baseline values, the operative patients had
significant improvement in 2 year ODI (p = 0.0072), PCS
(p = 0.0009), SRS Activity (p = 0.0104), SRS Appear-
ance (p = 0.0011), SRS Pain (p = 0.0079), SRS Satis-
faction (p = 0.0102), and SRS Total (p = 0.0014). There
were no significant differences between baseline and
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Table 2 The number of patients with the listed number and types of Table 3 Surgical characteristics for patients >75 years of age
comorbidities for all patients
Parameter Value
Parameter No. patients
Number of patients 12 (100 %)
>1 comorbidity 24 (88.9 %) Age 78.1 + 2.4
No. of comorbidities ASA 28+ 04
0 3AL1 %) LoS (days) 129 + 3.7
1 4 (14.8 %) OR time (min) 4132 + 157.8
2 1348.1 %) EBL 2416.7 % 1565.4
3 2(7.4 %) Posterior-only approach 12 (100 %)
4 4 (14.8 %) Posterior instrumentation and fusion 12 (100 %)
5 13.7%)  Number of levels fused 4-17
Types UIV range TI-T11
Leg weakness 18 (66.7 %) LIV range L5-ilium
Numbness or tingling in legs 14 (51.9 %) Osteotomy 11 91.7 %)
Arthritis 13 (48.1 %) PSO total 4 (333 %)
Hypertension 12 (44.4 %) PSO L3 1
Osteoporosis 10 (37 %) PSO L4 3
Bladder incontinence 7(25.9 %) SPO (range 2-7 levels) 7 (58.3 %)
Diabetes 5(18.5%)  Interbody fusion 8 (66.7 %)
Depression 4 (14.8 %) ALIF 3 (25.0 %)
Heart disease 4 (14.8 %) XLIF 1(8.3 %)
Bowel incontinence 3(11.1 %) Decompression 11 91.7 %)
None 3(11.1 %) ) -
Percentages are calculated from the total number of operative patients
Cancer 3 (11.1 %) (n = 12)
Gastric ulcer 2 (7.4 %) ASA American Society of Anesthesiologists classification system,
Anemia 1.(3.7 %) LOS length of stay, OR operating room, EBL estimated blood loss,
Renal disease 1 (3.7 %) UIV upper-most instrumented vertebra, LIV lower-most instrumented
Neurological 1 (3.7 %) vertebra, PSO pedicle subtraction osteotomy, SPO smith-Peterson
i g. ) osteotomy, ALIF anterior lumbar interbody fusion, XLIF extreme
Psychiatric 1.G3.7 %) lateral interbody fusion
Drug allergy 00 %)
DVT 0 (0 %) . . .
Liver disease 00 %) f)utcomes than thel.r n.on—operatlve counterpart, and th¥s
Pulmonary disease 00 %) improvement was significant (?Vel" 2 years. Therefore,. this
Peripheral vascular disease 00 %) study suggests that the operative management of patients

Percentages are out of the total 27 patients

2-year HRQOL for the non-operative patients (p > 0.05 for
all). Furthermore, the operative patients were significantly
more likely to reach MCID than the non-operative patients
for PCS (66.7 vs. 14.3 %), SRS Activity (81.8 vs. 26.7 %),
SRS Pain (81.8 vs. 33.3 %), and SRS Appearance (63.6 vs.
0.0 %, p < 0.05 for all, Table 7).

Discussion

We conducted a retrospective study comparing groups of
elderly ASD patients who were treated non-operatively and
operatively. Of the surgical cohort, 88.9 % had at least one
comorbidity and 75 % had at least one complication.
However, these patients had a greater improvement in

with spinal deformity over the age of 75 may be justified in
a select group of patients despite a high comorbidity and
complication rate. Our results are in agreement with a
previous study in which Bridwell et al. [10] prospectively
compared changes in HRQOL for non-operative and op-
erative treatment of ASD over a 2-year follow-up period;
the older surgical population (60—80 years) experienced
significant HRQOL improvements following treatment,
while its non-operative counterpart did not. Our data are
valuable in the current environment, in which health care
systems are trying to quantify the risks and benefits of
various medical treatments or surgical interventions based
on value obtained per cost [24].

With the global expansion of the elderly population
(=65 years), the demand for surgical treatment of adult
spinal deformity will significantly increase, especially by
2030 [25]. Unfortunately, particularly in the context of
ASD surgery, numerous studies correlate older age to a

@ Springer
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Table 4 The number of patients with complications by timing and

type

Parameter Value
Total number of complications 24
Total number of major complications 11
Total number of minor complications 13
Complications related to index surgery 23
Complications related to revision 1

Complication parameter No. (%) of patients

>1 complication (range 1-5) 9 (75)
Intra-operative (total 1 each) 3 (25)
Peri-operative (range 1-3) 6 (50)
Post-operative (range 1-4) 8 (66.7)

Revisions 3 (25)
Reoperations 6 (50)

Major 11 91.7)

Minor 13 (108.3)
Complication types Major Minor
Implant 3 (25 %) 1 (8.3 %)
Operative 3 (25 %) 00 %)
Radiographic 2 (16.7 %) 3 (25 %)
Infection 1 (8.3 %) 0 (0 %)
Cardiopulmonary 1 (8.3 %) 3 (25 %)
Gastrointestinal 1 (8.3 %) 2 (16.7 %)
Neurologic 0 (0 %) 2 (16.7 %)
Vascular 0 (0 %) 0 (0 %)
Renal 0 (0 %) 0 (0 %)
Wound problems 0 (0 %) 0 (0 %)
death 0 (0 %) 0 (0 %)

Percentages are out of the 12 operative patients

higher rate of morbidity and mortality [3, 4, 6, 8]. Elderly
adults typically exhibit inferior bone quality and a greater
degree of degeneration of various spinal structures,
lengthening the operative time and increasing the risk of
postoperative complications, especially pseudarthrosis, in-
strument-related failure, and proximal junctional kyphosis
[3, 5, 26]. Moreover, patients over 50 are usually burdened
with additional systemic diseases such as cardiovascular
disease and diabetes, resulting in an increased risk for peri-
operative medical complications [2].

Despite increased comorbidities and surgical risks,
elderly patients often have worse baseline HRQOL mea-
sures and thus may benefit more significantly from surgery
than younger patients. For example, in a retrospective
cohort study assessing improvements in HRQOL for
operative treatment of ASD, Smith et al. [11] found that, in
comparison to the younger population (25-44 years), the

@ Springer

older population (65-85 years) started with lower baseline
QOL scores and experienced significant improvements
with respect to ODI and leg pain numerical rating scale
(NRS), as well as a trend toward greater improvements
with respect to SF-12 PCS, SRS-22, and back pain NRS.

The present study suggests operative treatment may
benefit select elderly patients with ASD by decreasing
disability and increasing health status, however, it is im-
portant to note that some elderly patients may be poor
surgical candidates due to being too unhealthy, having very
poor bone quality, or having a lack of a sufficient social
support. Thus, the elderly patients that do undergo surgical
intervention are a select group despite the high comorbidity
rates. They present with worse baseline HRQOL than the
non-operative patients and therefore were likely operated
on as a result. Although the populations may be different, it
is clear throughout the literature that operative patients
have worse baseline HRQOL and disability than non-op-
erative patients and thus this does not invalidate the com-
parison [10, 27-31]. Furthermore, we do not necessarily
advocate operative management for all elderly patients
with symptomatic ASD. Non-operative methods should be
attempted first and all means exhausted before the discus-
sion of surgery intervention. During this discussion, several
key factors should be considered, including the severity of
the patient’s symptoms, the impact of these symptoms on
function and quality of life, the overall health of the
patient, and the willingness of the patient to accept the risks
of surgery. The complication rate is much higher in the
elderly following ASD surgery [32-35] and patients should
understand the associated complications and their respec-
tive treatments before proceeding.

There are limitations in this study worth mentioning
such as patients lost to follow-up. The retrospective nature
of this study inherently diminishes the quality of the data;
the lack of prospective randomization with regard to
treatment selection (operative vs. non-operative) may have
created biased cohorts. Specifically, surgeons may have
selected patients that they deemed suitable for surgery or
patients may have self-selected themselves for or against
surgery. Moreover, the relatively small patient population
restricts the statistical power of the results obtained,
especially with respect to the magnitude of the risk—benefit
ratio for surgery (i.e., number of complications and com-
plication rate versus improvements in HRQOL measures).
It also restricts the ability to identify certain patients that
are candidates for operative treatment beyond the radio-
graphic indication. Future work with larger studies may
provide the means to assess this. And lastly, this study did
not account for compensatory mechanisms in either cohort,
which may also provide valuable differences in these
populations [36, 37].
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Table 5 Means &= 1 SD of all radiographic parameters at baseline, 1 and 2 years for patients >75 years of age

Time Group TIS CL T1S-CL C2C7 SVA TK PT C7-S1 SVA PI-LL
(mm) (mm)

Baseline All (n = 27) 328+ 133 104 £ 138 182+ 11.2 36.1 £20.5 383 +19.7 302+94 1054 +74.1 237 +154
Operative (n = 12) 335+ 127 156 £ 148 171+ 134 43 +£157 29.1 £21.8 284 £ 11.1 1565 +489 31.6+20
Non-operative 322+ 145 8+ 16.1 17.6 £ 134 369 £235 383 +£20.7 305+99 100978 234 +13.6

(n =15)
p value (OP vs 0.5582 0.3272 0.9025 0.6242 0.2831 0.5914 0.0570 0.1073
NONOP)
2 year All (n = 27) 385+ 15 173 £ 165 21.6 £ 149 404 +£234 4124216 287+ 10 119.1 £ 813 235+173
Operative (n = 12) 409 £ 139 9.6 +246 305+ 183 52.1 £227 5524142 229487 828+584 87x15
Non-operative 394 £152 205+ 15 193 £ 132 405 £203 395+23.1 30£99 131.8 £ 80.7 27 £ 139
(n =15)

p value (2 years OP  0.8267 0.3522 0.1769 0.1021 0.0637 0.1021 0.1546 0.0034*
vs 2 years NONOP)

p value 2 years vs 0.2954 0.5967 0.1416 0.1208 0.0047%* 0.1396 0.0056* 0.0067*
baseline OP

p value 2 years vs 0.2217 0.257 0.5271 0.7518 09174 0.8519 0.4321 0.5201

baseline NONOP

OP patients that underwent operative treatment, NONOP patients that underwent non-operative treatment, 7/S T1 slope, CL cervical lordosis,
SVA sagittal vertical axis, TK thoracic kyphosis, LL lumbar lordosis, PT pelvic tilt, PI-LL the mismatch between pelvic incidence (PI) and lumbar
lordosis

p values marked in bold and with an (*) are significant (p < 0.05)

Table 6 Means &= 1 SD of all health-related quality of life measures at baseline, 1 and 2 years for patients >75 years of age

Time Group ODI PCS MCS SRS SRS SRS SRS SRS SRS
Activity  Pain Appearance Mental Satisfaction Total
Baseline All (n = 27) 39.8 £ 132 32+78 50576 32£07 27409 3x07 38+ 0.7 37038 32+ 0.6
Operative 517+ 125 23.6+£58 51+13.1 25+07 224+£07 23x07 3509 31+12 2.7+ 0.6
(n=12)
Non-operative 375+ 129 326+82 505=£8 33+07 294+09 31+06 394+£0.7 37407 33+ 06
(n = 15)
p value (OP vs 0.0096* 0.0034* 0.8153 0.0114*  0.0697 0.0095* 0.2594 0.0981 0.0097*
NONOP)
2 year All (n = 27) 421 +£192 311 +74 51+£135 324+£07 3+£1 29408 384+£09 37+1.1 33+07
Operative 321 £193 359 +£83 497+ 12 35+07 36+11 36=+0.7 38+08 46+09 3.7+0.7
(n=12)
Non-operative 42.1 £204 30.7£77 5154138 31+07 3+£1 2.8 £0.8 38+£09 36+1 32+£0.7
(n =195)
p value (2 years 0.2938 0.1977 0.6395 0.1663 0.2628 0.0306* 0.9584 0.0053* 0.1019
OP vs 2 years
NONOP)
p value 2 years vs  0.0072* 0.0009* 0.7248 0.0104*  0.0079*  0.0011* 0.4593 0.0102* 0.0014%*
baseline OP
p value 2 years vs  0.8028 0.5705 0.6945 0.6468 0.589 0.2436 0.9834 0.8653 0.7873
baseline
NONOP

OP patients that underwent operative treatment, NONOP patients that underwent non-operative treatment, NRS numerical rating scale, ODI
Oswestry Disability Index, PCS physical component score from the Short Form-36, MCS mental component score from the Short Form-36, SRS
Scoliosis Research Society

p values marked in bold and with an (*) are significant (p < 0.05)
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Table 7 The percentage of patients that reached minimum clinically
important difference (MCID) from baseline to 2 years post-operative
for Oswestry disability index (ODI), physical component score (PCS)
from the SF36, and the Scoliosis Research Society (SRS)

questionnaire

MCID All Operative Non-operative p value
Number of patients 27 12 15

ODI 259 % 41.7 % 133 % 0.0930

PCS 348 % 66.7 % 14.3 % 0.0092*
SRS Activity 50.0 % 81.8 % 26.7 % 0.0042*
SRS Pain 538 % 81.8 % 333 % 0.0117*
SRS Appearance 269 % 63.6 % 0.0 % 0.0001*
SRS Mental 231 % 273 % 20.0 % 0.6649

p values are for comparisons between operative and non-operative
groups and those marked in bold with an (*) are significant (p < 0.05)

Conclusion

In the largest series to date comparing operative and non-
operative management of adult spinal deformity in elderly
patients greater than 75 years of age, reconstructive sur-
gery can provide significant improvements in pain and
disability over a two-year period. When compared to a
similar cohort of elderly patients managed non-operatively
over a similar time period, patients undergoing surgery had
significantly improved HRQOL measures over baseline
values and compared to the non-operative cohort, despite
substantial operative morbidity. Furthermore, operative
patients were more likely to reach MCID than non-op-
erative patients. When counseling elderly patients with
ASD, such data may be used to prognosticate for this
complicated age group.
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