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Impact of Lower Extremity Arthroplasty on Improvement
of Quality-of-Life Outcomes Following Lumbar Fusion
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IDepartment of Orthopaedic Surgery, Rush University Medical Center, Chicago, IL, USA

ABSTRACT

Background: Both hip-spine and knee-spine syndromes can significantly impact a patient’s quality of life; however, few
studies have investigated their effect on postoperative outcomes following lumbar fusion.

Objective: Our study aimed to evaluate the impact of a prior lower extremity arthroplasty on the improvement of patient-
reported outcome measures (PROMs) following lumbar fusion surgery.

Methods: Patients undergoing primary, single, or multilevel lumbar interbody fusion were retrospectively reviewed.
Patients missing preoperative PROMs were excluded. PROMs were collected preoperatively and postoperatively and included
the Oswestry Disability Index (ODI), 12-Item Short Form Physical Component Summary, Patient-Reported Outcomes
Measurement Information System Physical Function, and visual analog scale (VAS). A minimum clinically important difference
(MCID) was calculated. Patients were categorized based on a history of hip/knee arthroplasty and propensity score matched.
Intragroup improvement of PROM scores and intergroup differences in mean scores were evaluated using a paired ¢ test and
linear regression. MCID achievement differences were evaluated using logistic regression.

Results: A total of 335 patients were included, with 25 having a history of hip/knee arthroplasty. Arthroplasty patients
were significantly older (P = 0.001) and typically had a higher Charlson Comorbidity Index (P < 0.003, both). Patients
differed in spinal pathology of degenerative spondylolisthesis (P = 0.049). Nonarthroplasty patients demonstrated significant
improvements in all PROMs by 2 years (P < 0.001, all). The arthroplasty group demonstrated significant improvements in all
PROMs by 1 year (P < 0.031, all). Preoperative VAS back was significantly worse for nonarthroplasty patients (P = 0.035).
MCID achievement did not significantly differ between groups except at 6 months for ODI (P = 0.035).

Conclusion: Following lumbar fusion, patients with a past surgical history did not demonstrate differences in outcome
measures or MCID from those without. These results suggest that comorbid orthopedic conditions requiring surgery do not
negatively impact the ability of patients to improve following lumbar fusion.

Clinical Relevance: Prior surgical history of lower extremity arthroplasty should not discourage the use of lumbar
fusion when properly indicated, as patients reported clinical improvement regardless of history of hip or knee arthroplasty.

Level of Evidence: 3.

Lumbar Spine

Keywords: lumbar fusion, arthroplasty, knee, hip, outcome measures, minimum clinically important difference

INTRODUCTION

Lumbar fusion is an established treatment option
for degenerative pathology of the lumbar spine such as
symptomatic spondylolisthesis." With the rate of elec-
tive lumbar fusions increasing, especially in patients
older than 65 years,” it is necessary to investigate the

As one of the leading causes of disability in older
adults, osteoarthritis is a significant source of pain,
functional limitation, and diminished quality of life
for individuals worldwide.” Driven by cartilage deg-
radation and inflammation in the joints, osteoarthritis
is associated with a number of modifiable and non-
modifiable risk factors, including joint injury, obesity,

impact that surgical history and underlying comorbid-
ities have on lumbar fusion outcomes. Given the close
physiological relationship between the spine and lower
extremities, exemplified by both the hip-spine and
knee-spine syndromes,* further research is needed
to elucidate how degenerative pathology of the lower
extremities and associated interventions may affect out-
comes of lumbar fusion procedures.

and gender.® For those who fail conservative manage-
ment, total joint arthroplasty is a definitive treatment
option to provide pain relief and improved physical
function.®” While highly effective at relieving symp-
toms associated with osteoarthritis, several studies
have demonstrated that patients with either knee or hip
osteoarthritis who undergo a subsequent arthroplasty
procedure have increased sagittal malalignment, lack of
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lumbar lordosis, and changed spinopelvic parameters.™’

Because of this, it is important to consider the effects of
a hip or knee arthroplasty on lumbar spine procedures.

Several past studies have explored the relationship
between lower extremity arthroplasty and the spine.
Patel et al reported that patients undergoing a lumbar
fusion with a history of total hip arthroplasty were at
an increased risk of postoperative complications, revi-
sion surgery, and prolonged opioid use.'® Furthermore,
Ayers et al demonstrated that this complex relationship
is not unique to the hip, reporting that patients under-
going total knee replacement experienced worse phys-
ical function at 6 months if they also had a history of
low back, hip, or contralateral knee pain.'"' While these
studies provide important insight, it is critical that the
effects of arthroplasty and associated lower extremity
arthritis are understood in a way that is clinically mean-
ingful to the patient undergoing spine surgery.

Our study aims to evaluate the impact that a history
of lower extremity arthroplasty plays on the improve-
ment of patient-reported outcome measures (PROMs)
for pain, disability, and physical function following
lumbar fusion. By utilizing PROMs and assessing these
measures in terms of the minimum clinically import-
ant difference (MCID), we sought to gain a better
understanding of outcomes that the patient perceives
as beneficial. Literature utilizing PROMs to assess
the relationship between lower extremity degenerative
disorders and the spine is limited. Although Djuraso-
vic et al did utilize these metrics, they reported that
patients undergoing lumbar fusion with hip and knee
osteoarthritis could achieve meaningful improvement
similar to those without osteoarthritis.'? These findings
largely contrast many other studies addressing differ-
ent outcomes, making it critical to continue pursuing
the investigation of this relationship. We hypothesize
that patients with a history of lower extremity arthro-
plasty undergoing lumbar fusion will demonstrate less
improvement in PROMs than those without a history of
arthroplasty.

METHODS

Patient Population

A prospectively maintained surgical registry was
retrospectively reviewed for patients who underwent a
lumbar fusion procedure from December 2012 to Feb-
ruary 2019. Inclusion criteria were patients undergoing
primary, single- or multilevel, lumbar interbody fusion
for treatment of degenerative pathology. Exclusion cri-
teria were patients undergoing surgery for treatment of

infection, trauma, or malignancy and patients missing
preoperative PROMs. All lumbar fusion procedures
were performed by a senior attending surgeon at the
same academic institution. Institutional review board
approval and informed patient consent were obtained
prior to study commencement.

Data Collection

Patient demographics, perioperative characteristics,
and PROM scores were collected. Demographic infor-
mation included age, body mass index, gender, diabetic
status, American Society of Anesthesiologists physical
status classification, Charlson Comorbidity Index (CCI),
insurance/payment collected, and comorbid medical
diagnoses. Perioperative characteristics included pre-
operative spinal pathology, number of spinal levels
fused, operative duration (from skin incision to skin
closure), estimated blood loss (EBL), and postoperative
length of stay (LOS). PROMs were administered at pre-
operative and 6-week, 12-week, 6-month, 1-year, and
2-year postoperative timepoints. PROMs included the
Oswestry Disability Index (ODI), 12-Item Short Form
Physical Component Summary (SF-12 PCS), Patient-
Reported Outcomes Measurement Information System
Physical Function (PROMIS-PF), visual analog scale
(VAS) back, and VAS leg. Patients who had previously
undergone lower extremity (hip or knee) arthroplasty
procedures at the same institution were identified using
current procedural terminology codes.

Statistical Analysis

Patients were categorized based on whether they
had a past surgical history of lower extremity arthro-
plasty. Propensity score matching was performed using
the nearest neighbor match to minimize significant
demographic differences between groups. Following
propensity score matching, demographic and periop-
erative characteristics were compared between groups
using y* or Student ¢ test for categorical and continu-
ous variables, respectively. Postoperative improvement
was assessed using paired Student ¢ test to perform
within-group comparison of preoperative PROM scores
with scores at each postoperative timepoint. Intergroup
group differences in PROM scores were assessed at
each timepoint using simple linear regression. Achieve-
ment of an MCID was determined at each postoperative
timepoint as a change in PROM score from preopera-
tive baseline values, which met or exceeded the follow-
ing previously established values: 1.2 (VAS back),"” 1.6
(VAS leg),”? 12.8 (ODI)," 4.9 (SF-12 PCS)," and 8.0
(PROMIS-PF)."* The proportion of patients achieving
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Table 1. Patient demographics.
Total No Arthroplasty Arthroplasty
Characteristic (n =335) (n =310) (n=25) P Value®
Age, y, mean + SD 53.1+10.9 52.5+10.9 61.4+74 0.001
Body mass index, mean + SD 30.8+6.3 30.7+6.3 31959 0.340
Gender 0.251
Female 37.3% (125) 36.5% (113) 48.0% (12)
Male 62.7% (210) 63.5% (197) 52.0% (13)
Diabetic status 0.645
Nondiabetic 89.3% (299) 89.0% (276) 92.0% (23)
Diabetic 10.7% (36) 11.0% (34) 8.0% (2)
Smoking status -
Nonsmoker 100% (335) 100% (310) 100% (25)
Smoker 0.0% (0) 0.0% (0) 0.0% (0)
American Society of Anesthesiologists 0.535
score
<2 83.6% (280) 85.2% (258) 88.0% (22)
>2 16.4% (55) 16.8% (52) 12.0% (3)
Charlson Comorbidity Index score 0.003
<1 29.9% (100) 31.9% (99) 4.0% (1)
>1 70.1% (235) 68.1% (211) 96.0% (24)
Insurance 0.025
Medicare/Medicaid 4.2% (14) 4.2% (19) 4.0% (1)
Workers’ compensation 26.9% (90) 28.7% (89) 4.0% (1)
Private 68.9% (231) 67.1% (208) 92.0% (23)
Comorbid diagnoses
Myocardial infarction 2.7% (9) 2.6% (8) 4.0% (1) 0.673
Hypertension 30.7% (103) 31.0% (96) 28.0% (7) 0.757
Chronic lung disease 1.8% (6) 1.3% (4) 8.0% (2) 0.015

Note: Boldface indicates significance.
“P values calculated using y* or 7 test.

MCID at each timepoint and overall was compared
between groups using simple logistic regression. All
statistical calculations were performed using Stata 16.1
(StataCorp LLC, College Station, Texas). An a of 0.05
was set as the threshold for statistical significance for
all tests.

RESULTS

Following propensity score matching, a total of 335
patients were included in the final study cohort, of
whom 25 had a history of lower extremity arthroplasty

13 had undergone knee arthroplasty. Mean patient age
was 53.1 years, average body mass index was 30.8 kg/
m?, and 62.7% were men. Arthroplasty patients were
significantly older (61.4 vs 52.5 years; P = 0.001),
and CCI and insurance collected were significantly
associated with arthroplasty groups (P < 0.025, P
< 0.003) (Table 1). The majority of lumbar fusions
were single-level procedures (90.1%), mean operative
time was 142.6 minutes, mean EBL was 55.8 mL, and
mean postoperative LOS was 38.1 hours. Prevalence
of degenerative spondylolisthesis was significantly

and 310 did not. Of the patients who had a history of ~ associated with arthroplasty groups (P = 0.049)
arthroplasty, 12 had undergone hip arthroplasty and  (Table 2).
Table 2. Perioperative characteristics.
Total No Arthroplasty Arthroplasty
Characteristic (n =335) (n =310) (n=25) P Valuea
Spinal pathology
Recurrent herniated nucleus pulposus 12.8% (43) 13.5% (42) 4.0% (1) 0.110
Degenerative spondylolisthesis 51.6% (148) 49.8% (131) 70.8% (17) 0.049
Isthmic spondylolisthesis 33.8% (96) 34.6% (90) 25.0% (6) 0.341
Degenerative scoliosis 10.8% (36) 10.0% (31) 20.0% (5) 0.120
Number of levels 0.283
Single 90.1% (302) 90.7% (281) 84.0% (21)
Multilevel 9.9% (33) 9.3% (29) 16.0% (4)
Operative time, min, mean = SD 142.6 £49.4 142.6 £48.9 142.3+574 0.978
Estimated blood loss, mL, mean + SD 55.8 +35.9 55.0 +33.8 66.7 +56.9 0.126
Length of stay, h, mean + SD 38.1£26.2 38.1+£26.3 383247 0.981

Note: Boldface indicates significance.
*P values calculated using y° test or 7 test.
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Table 3. Differences in mean patient-reported outcome measures by arthroplasty group.

No Arthroplasty Arthroplasty
Patient-Reported Outcome Measure (Mean = SD) P Value® (Mean = SD) P Value® P Value®
Oswestry Disability Index
Preoperative 42.5+16.8 - 39.8+13.9 - 0.424
6 wk 358+19.3 <0.001 354+19.8 0.145 0.928
12 wk 29.6 +18.4 <0.001 252226 0.002 0.323
6 mo 249 £19.6 <0.001 19.2 +18.7 <0.001 0.226
ly 233 +21.7 <0.001 254 £238 0.005 0.736
2y 234 +£22.0 <0.001 349 £33.8 0.177 0.167
12-Item Short Form Physical Component
Summary
Preoperative 30.8 +8.9 - 30.4+8.0 - 0.850
6 wk 31.6 8.7 0.079 34.1+9.7 0.149 0.238
12 wk 354 +10.1 <0.001 40.0+11.0 0.005 0.063
6 mo 393+11.7 <0.001 399+11.3 <0.001 0.831
ly 40.5£12.0 <0.001 42.6 £12.0 0.001 0.484
2y 416 £11.7 <0.001 370+ 138 0.261 0.245
Patient-Reported Outcomes Measurement
Information System Physical Function
Preoperative 35.1+64 - 37.7+6.5 - 0.171
6 wk 372+6.4 0.001 40.1 £6.0 0.031 0.141
12 wk 40.8 +6.8 <0.001 428 +8.9 0.020 0.297
6 mo 443+72 <0.001 41.7+9.7 0.064 0.271
ly 44.7+9.1 <0.001 475x11.7 0.009 0.302
2y 45.0+9.3 <0.001 47.7+9.2 0.018 0.374
VAS back
Preoperative 6.6 2.4 - 55+25 - 0.029
6 wk 4025 <0.001 31+22 0.003 0.132
12 wk 3.6+2.6 <0.001 3.6+3.0 0.172 0.991
6 mo 34+27 <0.001 25+27 0.001 0.133
ly 32+29 <0.001 2628 0.009 0.933
2y 34+28 <0.001 39+35 0.099 0.781
VAS leg
Preoperative 5.8+2.8 - 5.7+2.1 - 0.780
6 wk 32+29 <0.001 35+28 0.003 0.706
12 wk 28+27 <0.001 3.0+32 0.002 0.703
6 mo 27+28 <0.001 27+29 0.001 0.992
ly 27+3.0 <0.001 34+3.1 0.009 0.390
2y 24+28 <0.001 3.6+3.6 0.104 0.262

Abbreviation: VAS, visual analog scale.

Note: Boldface indicates statistical significance.
P values calculated using paired 7 test.

°P values calculated using linear regression.

Patients without a history of lower extremity arthro-
plasty demonstrated significant improvements in ODI,
PROMIS-PF, VAS back, and VAS leg at all postop-
erative timepoints (P < 0.001, all) and in SF-12 PCS
from 12 weeks through 2 years (P < 0.001, all). The
arthroplasty group demonstrated significant improve-
ments from 12 weeks through 1 year for ODI and SF-12
PCS (P < 0.005), at all timepoints except 6 months for
PROMIS-PF (P <£0.031, all); 6 weeks, 6 months, and 1
year for VAS back (P £0.009, all); and 6 weeks through
1 year for VAS leg (P < 0.009). Significant intergroup
differences in PROM scores were demonstrated only
for VAS back at the preoperative timepoint (6.6 + 2.4 vs
5.5 +£2.5, P =0.029) (Table 3). A majority of patients
in both groups achieved MCID overall for all measures.
A significantly greater proportion of patients achieved
MCID for ODI at 6 months in the arthroplasty group
(55.1% vs 78.9%, P = 0.035) and for VAS leg at 6

weeks in the nonarthroplasty group (62.5% vs 38.1%,
P =0.029) (Table 4).

DISCUSSION

Aging in populations such as the United States
has led to increasing numbers of patients with age-
associated degenerative pathology of the spine and the
lower extremity. This, in turn, has been associated with
an increasing volume of both arthroplasty and lumbar
spinal surgery with projections for continued rapid
growth in years to come.">'® These factors have caused
a growing interest in the relationship between pathol-
ogy of the lumbar spine and the lower extremity, as well
as the effects of concomitant pathology and subsequent
treatment on patient outcomes. A majority of the litera-
ture to date has focused on the impacts of spinal surgery
on outcomes in lower extremity arthroplasty, as well as
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Table 4. Rates of minimum clinically important difference achievement by arthroplasty group.

Outcome Measure 6 wk 12 wk 6 mo ly 2y Overall
Oswestry Disability Index

No arthroplasty 36.6% 44.2% 55.1% 60.6% 62.7% 65.1%

Arthroplasty 42.9% 52.6% 78.9% 78.6% 44.4% 72.0%

P value® 0.573 0.479 0.035 0.172 0.296 0.477
12-Item Short Form Physical Component

Summary

No arthroplasty 30.4% 48.1% 57.1% 68.0% 64.0% 69.4%

Arthroplasty 33.3% 55.6% 47.1 % 66.7% 44.4% 69.6%

P value® 0.796 0.586 0.434 0.917 0.256 0.987
Patient-Reported Outcomes Measurement

Information System Physical Function

No arthroplasty 15.8% 29.1% 48.2% 51.1% 56.0% 59.3%

Arthroplasty 20.0% 30.0% 33.3% 30.0% 42.9% 63.6%

P value® 0.735 0.950 0.386 0.199 0.505 0.774
VAS back

No arthroplasty 67.7% 70.9% 73.1% 75.4% 71.6% 84.1%

Arthroplasty 65.0% 55.6% 66.7% 76.9% 62.5% 79.2%

P value® 0.799 0.183 0.561 0.902 0.598 0.539
VAS leg

No arthroplasty 62.5% 65.5% 63.6% 64.6% 59.9% 79.6%

Arthroplasty 38.1% 47.4% 57.9% 57.1% 55.6% 72.0%

P value® 0.029 0.119 0.626 0.587 0.395 0.389

Abbreviation: VAS, visual analog scale.
Note: Boldface indicates statistical significance.
“P values calculated using logistic regression.

on the intertwined effects of lower extremity arthro-
plasty and spinal fusion on sagittal alignment and hip
stability.'"* However, to date, there is a paucity of data
on the impacts of lower extremity arthritis or arthro-
plasty on outcomes following lumbar spinal surgery.

A recent analysis by Djurasovic et al assessed health-
related quality-of-life improvement after lumbar fusion
in patients with a diagnosis of lower extremity arthri-
tis managed conservatively or with arthroplasty.”> The
authors found similar improvements following lumbar
fusion in patients without lower extremity arthritis,
with conservatively managed arthritis, and with arthri-
tis treated with arthroplasty at timepoints up to 1 year. A
2018 analysis by Eneqvist et al assessed patient-reported
outcomes (PROs) in patients undergoing lumbar spinal
surgery with a history of total hip arthroplasty and iden-
tified a higher VAS back at 1-year follow-up relative to
patients without a history of arthroplasty.** The authors
noted that at 1 year, other PROs, including EuroQol five-
dimension scale, VAS leg, ODI, and satisfaction were
not affected by a history of arthroplasty. Other analyses
have indirectly touched on the impact of lower extrem-
ity arthritis on outcomes in lumbar spinal surgery with
a number of studies reporting a correlation between
preoperative ambulatory status and postoperative out-
comes.” Our analysis sought to build up on these prior
works to further elucidate the impacts of hip or knee
arthroplasty on outcomes following lumbar fusion.

Demographics were similar between groups with
the exception of age, CCI, and insurance type. Patients

in the arthroplasty group had a mean age roughly 10
years greater than that of the nonarthroplasty group
(61.4 vs 52.6, respectively). This is somewhat expected
given the known association between age and lower
extremity arthritis. A greater percentage of patients in
the arthroplasty group had a CCI =1 (96% vs 68.1%,
respectively), but rates of individual comorbidities were
similar between groups. Consequently, it is possible
that this differential in CCI is merely reflective of the
age discrepancy between groups.

Analysis of perioperative characteristics demon-
strated similar indications for surgery between groups
with the exception of a greater percentage of the arthro-
plasty group carrying a diagnosis of a degenerative
spondylolisthesis (70.8% vs 49.8%). Number of levels
treated, operative time, EBL, and LOS were also similar
between groups. As such we would not expect perioper-
ative factors to be a confounder in our analysis.

Preoperative PROs were similar between groups
with the exception of VAS back, which was signifi-
cantly greater in the no arthroplasty group (6.6 vs 5.5).
The no arthroplasty group demonstrated statistically
significant improvement from preoperative values at 6
weeks, 12 weeks, 6 months, 1 year, and 2 years for ODI,
SF-12 PCS, PROMIS-PF, VAS back, and VAS leg (all P
< 0.001) with the exception of SF-12 PCS at the 6-week
timepoint (P = 0.079). Results were more heterogenous
in the arthroplasty group but still demonstrated signif-
icant improvements. Generally, patients in the arthro-
plasty group experienced significant improvement in
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PROs following surgery that persisted up until 2 years.
ODI and SF-12 PCS were not significantly improved
at 6 years in the arthroplasty group. These results indi-
cate that patients with and without a history of lower
extremity arthroplasty experience similar improve-
ments in PROs following lumbar spinal fusion at least
up until the 2-year timepoint. The reason underlying the
discrepancy in PRO improvement at 2 years cannot be
fully elucidated in this analysis, but it is likely multifac-
torial and could be partially secondary to development
of further lower extremity arthritis or the need for sub-
sequent lower extremity arthroplasty given that there
is a known increased risk of the need for contralateral
arthroplasty following index hip or knee arthroplasty.*®

Rates of MCID achievement were similar between
the groups at all timepoints with the exception of ODI at
6-months, at which point MCID achievement was lower
in the no arthroplasty group (55.1% vs 78.9%), and VAS
leg at the 6-week timepoint, which, conversely, was
greater for the no arthroplasty group (62.5% vs 38.1%).
It was noted that the percentage MCID attainment for
ODI, SF-12 PCS, VAS back, and VAS leg dropped in
the arthroplasty group between the 1-year and 2-year
timepoints, though this did not result in a significant
discrepancy in MCID achievement between groups.

Results of this analysis are largely congruent with
those of Djurasovic and Eneqvist, though with the
longer follow-up included in this analysis a drop-off
in PRO improvement was identified at the 2-year time-
point. Despite this drop-off, the percentage of patients
reaching MCID was similar between arthroplasty and
nonarthroplasty groups through the 2-year timepoint.
Our findings further supplement literature suggesting
that patients with concomitant lower extremity arthritis
and a history of arthroplasty of the lower extremity can
undergo lumbar spinal fusion without a negative impact
on postoperative improvement and recovery.

Limitations

One of the limitations of this analysis was its retro-
spective and nonrandomized nature, which introduces
the possibility of selection bias. Additionally, demo-
graphic analysis identified a mean age discrepancy
between groups of roughly 10 years. It is possible that
the more advanced age of the arthroplasty group could
have a negative impact on recovery. However, the mean
age of both groups was less than 65 years, and we
would not suspect this relatively small age differential
in 2 groups of nongeriatric patients to significantly alter
outcomes. It is also noted that the nonarthroplasty group
had a significantly higher rate of workers’ compensation

insurance. Given the known negative effects of workers’
compensation claims on PROs in spinal surgery, this
could have had a dampening effect on PRO improve-
ment in the no arthroplasty group. Another limitation
of this analysis is generalizability to more extensive
lumbar fusions given that 90% of patients underwent
fusion at a single level. The relationship between con-
comitant lower extremity arthritis and more extensive
fusion for thoracolumbar deformity requires further
investigation.

CONCLUSION

All patients, regardless of prior lower extremity
arthroplasty, demonstrated significant improvement
throughout the postoperative period, though these
improvements were less consistent and did not persist
through 2 years for patients with a history of arthro-
plasty. When directly compared between groups,
patient-reported pain, disability, and physical function
were largely similar regardless of arthroplasty history.
Furthermore, most patients were able to achieve a clini-
cally meaningful improvement in all measured outcomes
regardless of whether they had previously undergone an
arthroplasty procedure. Our results suggest that past
surgical history of hip or knee arthroplasty should not
necessarily discourage the use of lumbar fusion when
properly indicated, as these patients are likely to experi-
ence significant clinical benefit.

REFERENCES

1. Mobbs RJ, Phan K, Malham G, Seex K, Rao PJ. Lumbar
interbody fusion: techniques, indications and comparison of inter-
body fusion options including PLIF, TLIF, MI-TLIF, OLIF/ATP,
LLIF and ALIF. J Spine Surg. 2015;1(1):2-18. doi:10.3978/j.
issn.2414-469X.2015.10.05

2. Martin BI, Mirza SK, Spina N, Spiker WR, Lawrence B,
Brodke DS. Trends in lumbar fusion procedure rates and associ-
ated hospital costs for degenerative spinal diseases in the united
states, 2004 to 2015. Spine (Phila Pa 1976). 2019;44(5):369-376.
doi:10.1097/BRS.0000000000002822

3. Devin CJ, McCullough KA, Morris BJ, Yates AJ, Kang JD.
Hip-spine syndrome. J Am Acad Orthop Surg. 2012;20(7):434-442.
doi:10.5435/JAAOS-20-07-434

4. Murata Y, Takahashi K, Yamagata M, Hanaoka E, Moriya
H. The knee-spine syndrome. association between lumbar lordosis
and extension of the knee. J Bone Joint Surg Br. 2003;85(1):95-99.
doi:10.1302/0301-620x.85b1.13389

5. Hunter DJ, Bierma-Zeinstra S. Osteoarthritis.
2019;393(10182):1745-1759.

6. Abramoff B, Caldera FE. Osteoarthritis: pathology, diagnosis,
and treatment options. Med Clin North Am. 2020;104(2):293-311.
doi:10.1016/j.mcna.2019.10.007

Lancet.

Downloaded from httpsd/www .ijssurgery.com/ by guest on May 17, 2025

6 International Journal of Spine Surgery, Vol


https://www.ijssurgery.com/

Barrett Sullivan et al.

7. Aweid O, Haider Z, Saed A, Kalairajah Y. Treatment modal-
ities for hip and knee osteoarthritis: a systematic review of safety. J
Orthop Surg (Hong Kong). 2018;26(3):2309499018808669.

8. Kohno M, Iwamura Y, Inasaka R, et al. Influence of comor-
bid knee osteoarthritis on surgical outcome and sagittal spinopel-
vic/lower-extremity alignment in elderly patients with degenerative
lumbar spondylolisthesis undergoing transforaminal lumbar inter-
body fusion. J Neurosurg Spine. 2020:1-9. doi:10.3171/2019.11.
SPINE19978

9. Piazzolla A, Solarino G, Bizzoca D, et al. Erratum to:
spinopelvic parameter changes and low back pain improvement
due to femoral neck anteversion in patients with severe unilateral
primary hip osteoarthritis undergoing total hip replacement. Eur
Spine J. 2018;27(1):135. doi:10.1007/s00586-017-5092-9

10. Patel SA, Li NY, Yang DS, et al. Patients who undergo
primary lumbar spine fusion after recent but not remote total hip
arthroplasty are at increased risk for complications, revision surgery,
and prolonged opioid use. World Neurosurg. 2020;144:e523-e532.
doi:10.1016/j.wneu.2020.08.210

11. Ayers DC, Li W, Oatis C, Rosal MC, Franklin PD. Patient-
reported outcomes after total knee replacement vary on the basis of
preoperative coexisting disease in the lumbar spine and other nonop-
eratively treated joints: the need for a musculoskeletal comorbidity
index. J Bone Joint Surg Am. 2013;95(20):1833-1837. doi:10.2106/
JBJS.L.01007

12. Djurasovic M, Glassman S, Gum JL, Crawford CH, Owens
RK, Carreon LY. Health-related quality-of-life improvement with
lumbar fusion in patients with lower-extremity arthritis. J Neurosurg
Spine. 2020;34(1):1-6. doi:10.3171/2020.6.SPINE20759

13. Copay AG, Glassman SD, Subach BR, Berven S, Schuler
TC, Carreon LY. Minimum clinically important difference in lumbar
spine surgery patients: a choice of methods using the oswestry dis-
ability index, medical outcomes study questionnaire short form
36, and pain scales. Spine J. 2008;8(6):968-974. doi:10.1016/j.
spinee.2007.11.006

14. Hung M, Saltzman CL, Kendall R, et al. What are the mcids
for PROMIS, NDI, and ODI instruments among patients with spinal
conditions? Clin Orthop Relat Res. 2018;476(10):2027-2036.
doi:10.1097/CORR.0000000000000419

15. Neifert SN, Martini ML, Hanss K, et al. Large rises in thora-
columbar fusions by 2040: a cause for concern with an increasingly
elderly surgical population. World Neurosurg. 2020;144:e25-e33.
doi:10.1016/j.wneu.2020.06.241

16. Sloan M, Premkumar A, Sheth NP. Projected volume of
primary total joint arthroplasty in the U.S., 2014 to 2030. J Bone Joint
Surg Am. 2018;100(17):1455-1460. doi:10.2106/J1BJS.17.01617

17. McNamara MJ, Barrett KG, Christie MJ, Spengler DM.
Lumbar spinal stenosis and lower extremity arthroplasty. J Arthro-
plasty. 1993;8(3):273-277. doi:10.1016/s0883-5403(06)80089-6

18. Prather H, Van Dillen LR, Kymes SM, Armbrecht MA,
Stwalley D, Clohisy JC. Impact of coexistent lumbar spine disor-
ders on clinical outcomes and physician charges associated with
total hip arthroplasty. Spine J. 2012;12(5):363-369. doi:10.1016/j.
spinee.2011.11.002

19. Eneqvist T, Nemes S, Brisby H, Fritzell P, Garellick
G, Rolfson O. Lumbar surgery prior to total hip arthroplasty is
associated with worse patient-reported outcomes. Bone Joint J.
2017;99-B(6):759-765.

20. Sharma AK, Vigdorchik JM. The hip-spine relationship
in total hip arthroplasty: how to execute the plan. J Arthroplasty.
2021;36(7S):S111-S120. doi:10.1016/j.arth.2021.01.008

21. Hagiwara S, Orita S, Nakamura J, et al. Impact of spinal
alignment and stiffness on impingement after total hip arthroplasty:
a radiographic study of pre- and post-operative spinopelvic align-
ment. Eur Spine J. 2021;30(9):2443-2449.

22. Ben-Galim P, Ben-Galim T, Rand N, et al. Hip-spine syn-
drome: the effect of total hip replacement surgery on low back
pain in severe osteoarthritis of the hip. Spine (Phila Pa 1976).
2007;32(19):2099-2102. doi:10.1097/BRS.0b013e318145a3c5

23. Djurasovic M, Glassman S, Gum JL, Crawford CH, Owens
RK, Carreon LY. Health-related quality-of-life improvement with
lumbar fusion in patients with lower-extremity arthritis. J Neurosurg
Spine. 2020:1-6. doi:10.3171/2020.6.SPINE20759

24. Eneqvist T, Biilow E, Nemes S, et al. Patients with a previ-
ous total hip replacement experience less reduction of back pain fol-
lowing lumbar back surgery. J Orthop Res. 2018;36(9):2484-2490.
doi:10.1002/jor.24018

25. Kamimura A, Sakakima H, Tsutsumi F, Sunahara N. Pre-
operative predictors of ambulation ability at different time points
after total hip arthroplasty in patients with osteoarthritis. Rehabil
Res Pract. 2014;2014:861268. doi:10.1155/2014/861268

26. Sanders TL, Maradit Kremers H, Schleck CD, Larson DR,
Berry DJ. Subsequent total joint arthroplasty after primary total
knee or hip arthroplasty: a 40-year population-based study. J Bone
Joint Surg Am. 2017;99(5):396—401. doi: 10.2106/J1BJS.16.00499

Funding: The authors received no financial support
for the research, authorship, and/or publication of this
article.

Declaration of Conflicting Interests: The
authors report no conflicts of interest in this work.

Disclosures: Kern Singh discloses that he has
received grants or contracts from the Cervical Spine
Research Society; royalties or licenses from RTI Sur-
gical, Zimmer Biomet, Stryker, Lippincott Williams
& Wilkins, Theime, Jaypee Publishing, and Slack
Publishing; consulting fees from K2M and Zimmer
Biomet; patents planned, issued, or pending with TDi
LLC; and leadership or fiduciary role on Vitals 5 LLC,
TDi LLC, Minimally Invasive Spine Study Group,
Contemporary Spine Surgery, Orthopedics Today, and
Vertebral Columns. The remaining authors have no
disclosures.

IRB Approval: ORA #14051301.

Corresponding Author: Kern Singh, Depart-
ment of Orthopaedic Surgery, Rush University Medical
Center, 1611 W Harrison St, Suite #300, Chicago, IL
60612, USA; kern.singh@rushortho.com

This manuscript is generously published free of charge
by ISASS, the International Society for the Advance-
ment of Spine Surgery. Copyright © 2022 ISASS. To
see more or order reprints or permissions, see http://
ijssurgery.com.

Downloaded from https://www.ijssurgery.com/ by guest on May 17, 2025

International Journdl of Spine Surgery, Vol. 00, No. 0 7


https://www.ijssurgery.com/

	Impact of Lower Extremity Arthroplasty on Improvement of Quality-­of-­Life Outcomes Following Lumbar Fusion
	Abstract
	INTRODUCTION
	METHODS
	Patient Population
	Data Collection
	Statistical Analysis

	RESULTS
	DISCUSSION
	Limitations

	CONCLUSION
	References


