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Background: Instrumented lumbar surgeries, such as lumbar fusion and lumbar disc
replacement, are increasingly being used in the United States for low back pain, with
utilization rates approaching those of total joint arthroplasty. It is unknown whether
there is a similar pattern in Canada. We sought to determine utilization rates and
total medical costs of instrumented lumbar surgeries in a single-payer system and to
compare these with the rates and costs of total hip and knee replacements.

Methods: We included Ontarians aged 20 years and older who underwent instru-
mented lumbar surgery or total knee or total hip replacement between April 1993 and
March 2012. Utdlization and medical cost of the procedures were evaluated and com-
pared using linear regression in a time-series analysis. Instrumented lumbar surgical
procedures were stratified by age and main indication for surgery.

Results: Utilization of instrumented lumbar surgeries rose from 6.2 to 14.2 proced-
ures per 100 000 population between 1993 and 2012 (p < 0.001), well below the utiliz-
ation of knee and hip arthroplasties. Patients were younger than 50 years for 29.2% of
all instrumented lumbar surgery cases; annual procedure rates among those older than
80 years rose 7.6-fold. Direct medical costs of instrumented lumbar surgeries from
2002 to 2012 totaled $176 million. Spinal stenosis and spondylolisthesis were the
most common indications for instrumented lumbar surgeries.

Conclusion: Use of instrumented lumbar surgeries in Ontario’s single-payer system
has increased rapidly, especially among patients older than 80 years. In contrast to the
situation in the United States, these rates were well below those of total joint arthroplas-
ties. These data provide useful insights about resource allocation for surgical treatment
of lumbar degenerative disorders.

Contexte : Les chirurgies lombaires instrumentées, telles que 'arthrodése ou la prothese
discale lombaires, sont de plus en plus utilisées aux Etats-Unis pour le traitement de la
lombalgie, leurs taux d’utilisation s’approchant de ceux de 'arthroplastie totale. On
ignore si la tendance est la méme au Canada. Nous avons voulu mesurer les taux
d’utilisation et les cofits médicaux totaux des chirurgies lombaires instrumentées et les
comparer aux taux et aux colts de I'arthroplastie totale de la hanche et du genou.

Méthodes : Nous avons inclus les Ontariens de 20 ans et plus ayant subi une chirur-
gie lombaire instrumentée ou une arthroplastie totale du genou ou de la hanche entre
avril 1993 et mars 2012. L’utilisation et les cofits médicaux des interventions ont été
évalués et comparés par analyse de régression linéaire des séries chronologiques. Les
chirurgies lombaires ont été stratifiées selon I’dge et la principale indication.

Résultats : Le recours aux chirurgies lombaires instrumentées a augmenté de 6,2 a
14,2 interventions par 100 000 de population entre 1993 et 2012 (p < 0,001), ce qui reste
bien inférieur au recours a I'arthroplastie du genou et de la hanche. Les patients avaient
moins de 50 ans pour 29,2 % de tous les cas de chirurgies lombaires instrumentées; le
taux annuel d’interventions chez les patients de plus de 80 ans a augmenté selon un
facteur de 7,6. Les colits médicaux directs des chirurgies lombaires instrumentées ont
totalisé 176 millions de dollars entre 2002 et 2012. La sténose rachidienne et le spondy-
lolisthésis étaient les plus fréquentes indications des chirurgies lombaires instrumentées.

Conclusion : L’utilisation de la chirurgie lombaire instrumentée pour le régime
d’assurance santé a payeur unique ontarien a augmenté rapidement, particulierement
chez les patients de plus de 80 ans. Comparativement a la situation qui prévaut aux
Etats-Unis, ces taux sont bien inférieurs aux taux d’arthroplasties totales. Ces données
sont intéressantes du point de vue de P'allocation des ressources pour le traitement
chirurgical de la dégénérescence discale lombaire.
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hronic back pain is a disabling condition that aftects

a significant proportion of the general population:

epidemiologic surveys suggest two-thirds of Ameri-
cans have back pain at some point in their lives, while 15%
have frequent or prolonged backache.! The prevalence of
back pain is also higher with lower levels of education and
income,! which, combined with the high economic costs of
this condition to patients,” represents a significant burden
of illness. Indeed, the Global Burden of Disease study sug-
gests low back pain has risen to become the sixth leading
cause of morbidity worldwide, accounting for more than
83 million disability-adjusted life-years lost.}

One of the procedures increasingly employed in chronic
back pain management is fusion of the lumbar vertebrae.*”’
Originally devised as a treatment for symptoms of spinal
tuberculosis,® spinal fusions have become widely used for
the treatment of fractures, deformity and degenerative
conditions of the spine. More recently, artificial lumbar
disc replacement was approved by the Food and Drug
Administration in the United States for treatment of
degenerative disease, expanding the armamentarium of
surgical treatment for back pain. In the US, a 6-fold
increase in the use of lumbar fusion for the treatment of
degenerative lumbar conditions was observed from 1993 to
2011, with an increasing trend of instrumentation that
includes insertion of screw-rod constructs and/or inter-
body cages.’® Meanwhile, use of artificial lumbar disc
replacement has lagged, accounting for only 2.7% of lum-
bar degenerative disc disease cases from 2005 to 2009.°
Concomitant with increased utilization, the cost of fusions
has risen drastically, reaching a median total hospital
charge of over US$30 000 in 2001.° This trend has trans-
lated into a dramatic burden in total spending on fusion
surgeries; in the US, $40 billion is spent annually on spinal
tusions, more than on any other hospital-based surgery.!’

Despite this drastic increase in both rates and cost, evi-
dence is limited for the efficacy and effectiveness of surgery
as a treatment for low back pain associated with degenera-
tive disc disease,"'""° the most frequently cited diagnoses for
the use of the procedure.” A 2009 review of evidence for an
American Pain Society clinical practice guideline concluded
that spinal fusion was no more effective than intensive
rehabilitation with cognitive behavioural therapy in the
treatment of nonradicular back pain.'® Curiously, rates of
spinal fusion in the US now approach those of hip and knee
replacements,”!” 2 procedures with a more established
evaluation of efficacy.!®!? Currently, there is little informa-
tion on the trend and cost of instrumented lumbar surgeries
(ILS) such as lumbar fusion and lumbar disc replacement in
Canada, which has a single-payer health system. Further-
more, it is unclear whether the indications for the proced-
ures in Canada are similar to those observed in the US. In
this study, we sought to determine the longitudinal utiliza-
tion rates associated with ILS in Ontario, Canada’s largest
province, with a population of 13.6 million, and to compare
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these with the rates of total hip and knee replacements to
evaluate whether they mirror trends observed in the US.
Further, we aimed to evaluate the direct medical costs of,
and the main surgical indications for, ILS in Ontario.

MEeTHODS
Identification of patients and procedures

Using administrative databases housed at ICES, we identi-
fied all patients aged 20 years and older who underwent
ILS, total knee arthroplasty or total hip replacement
between Apr. 1, 1993, and Mar. 31, 2012. A case of ILS
was defined using a modified algorithm of Canadian Clas-
sification of Health Interventions (CCI) procedural codes,
International Classification of Diseases (ICD) diagnostic codes
(see below for details) and Ontario Health Insurance Plan
(OHIP) procedural codes (Appendix 1, available at
canjsurg.ca/017016-al1).° Claim codes pertaining to spinal
diagnoses have been validated against the gold standard of
physician review; interrater K coefficients for disc hernia-
tion, spinal stenosis and acquired spondylolisthesis were
0.88, 0.74 and 0.73, respectively.?! Canadian case defini-
tions of total knee arthroplasty and total hip replacement
for this study were established previously (Appendix 1).22
People with fracture, tumour, infection, inflammation or a
primary diagnosis of nonlumbar spinal pathology were
excluded. In 2002, the diagnostic coding system was
changed from the International Classification of Diseases, 9th
revision (ICD-9) to the enhanced Canadian version of the
International Statistical Classification of Diseases and Related
Health Problems, 10th revision 1ICD-10-CA) system; the
Canadian Classification of Diagnostic, Therapeutic and
Surgical Procedures (CCP) was changed to the CCI dur-
ing the same time. Data through Mar. 31, 2002, were
coded using the ICD-9/CCP system, and ICD-10CA/CCI
codes were used from Apr. 1, 2002, onward.

Data sources

Four databases housed at ICES were linked for this study:
the Canadian Institute for Health Information (CIHI) Dis-
charge Abstract Database (DAD), CIHI’s Same-Day Sur-
gery Database (SDS), the OHIP database and the Regis-
tered Persons Database (RPDB). The CIHI-DAD and
SDS databases provide data on all visits to acute, rehabili-
tation, chronic and day surgery institutions in Ontario.
The quality of the data in CIHI-DAD was validated
through a reabstraction and interrater reliability study in
2002-2004.%% A high level of agreement was found for
patient demographic data. For Main Responsible Diagno-
sis coding, overall agreement was 85% in the reabstraction
study and there was a x score of 0.81 in inter-rater reliabil-
ity.”? Of note, orthopedic diagnoses such as hip arthrosis,
knee arthrosis and femur fractures have greater than 90%



agreement and are among the diagnostic codes with the
highest rates of agreement in the study.”* The CIHI-DAD
database was also used to calculate resource intensity
weight-adjusted inpatient costs associated with the proced-
ure. The OHIP database was used in an algorithm with
DAD/SDS to identify eligible cases, as well as physician
reimbursement for these procedures. The RPDB contains
basic demographic information for everyone to whom an
Ontario health card has been issued.

Baseline data

Baseline demographic information (age, sex) was col-
lected. Postal code information was used to assign each
patient to their local health integration network. Charlson
comorbidity index scores were compiled on the basis of
ICD diagnoses in CIHI-DAD. The RPDB was used to
identify additional demographic information for the
patients, such as their postal code, which served as a proxy
for the location of residence. Other demographic infor-
mation, such as urban/rural status, was obtained from the
Canadian census on the basis of postal codes.

Statistical analysis

The annual rates of ILS, total knee arthroplasty and total
hip replacement were determined relative to the popula-
tion. Linear regression was used to determine trends in
surgical rates in a time-series analysis. In addition, age-
standardized analysis was carried out to account for demo-
graphic changes over the span of cohort accrual during the
time period of the study. ILS rates were further subdivided
into their components and stratified by the indications for
which they were performed. Annual procedural costs, pre-
sented in 2011 Canadian dollars, were adjusted for infla-
tion using the Bank of Canada’s inflation calculator (http://
www.bankofcanada.ca/rates/related/inflation-calculator/).
Procedural costs of the 3 procedures were derived using
the resource intensity weight method via the %getcost
macro developed by ICES to provide person-level costing
in Ontario.* CIHI-DAD classifies all acute discharges by
case mix groups; this classification system was developed
to categorize groups of patients with similar clinical and
resource utilization patterns. Standardized inpatient costs
within a case mix group are then adjusted by the resource
intensity weight, an indicator representing the level of
resources used relative to a reference case (cost per stan-
dardized case x resource intensity weight), to estimate the
specific case cost of a given hospital admission.”* The
% getcost macro draws upon databases pertaining to
inpatient hospital admissions, emergency and ambulatory
visits, same-day surgeries, inpatient rehabilitation, home
care and physician services to generate case costs associ-
ated with each health care encounter.?* In the inpatient
setting, these costs primarily involve acute inpatient util-
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ization and physician services. Socioeconomic status was
calculated through income quintiles using postal codes
and income information available from dissemination
areas of the Canadian census data available from Statistics
Canada. Geographic location and rurality were deter-
mined via Statistical Area Classification (SAC) codes avail-
able from Statistics Canada. The Charlson Comorbidity
Index was used to account for comorbidity. A p value of
0.05 was used to define a statistically significant difference.
All analyses were done using SAS statistical software.

Ethics

The study was approved by the Health Sciences and Affil-
iated Teaching Hospitals Research Ethics Board at
Queen’s University.

REsuLTS

Over the study period, 16 363 ILS procedures were per-
formed in Ontario; by comparison, 233 281 knee arthro-
plasties and 154 381 total hip replacements were com-
pleted over the same period. Patients undergoing lumbar
procedures were younger, had lower comorbidity and
were more likely to have undergone the procedure at a
large teaching hospital than patients undergoing the other
2 types of procedures (Table 1). The majority of the pro-
cedures were completed by orthopedic surgeons.

Utilization of ILS rose from 6.2 to 14.2 procedures per
100 000 population between 1993 and 2012 (p < 0.001)
(Fig. 1); this was maintained with age standardization to
account for demographic changes over time. These rates
were well below the rates of knee and total hip arthroplasty
procedures (knee: 64.9-197.4 cases per 100 000; hip: 65.2—
111.6 cases per 100 000, p < 0.001 for comparison) (Fig. 2).
Patients aged 60-69 years were the highest users of ILS
(24.3% of all cases) among age deciles, followed by those
aged 70-79 years (21.6%). Meanwhile, 29.2% of all cases
involved patients younger than 50 years. The number of
procedures completed on patients 80 years of age and
older rose from 13 in 1993 to 99 in 2012.

Lumbar stenosis and spondylolisthesis were the most
common main diagnoses among the lumbar surgical inter-
ventions performed, accounting for 69% of the proced-
ures. Lumbar disc degeneration was the diagnosis for only
4% of procedures (Fig. 3).

Length of hospital admission for ILS steadily declined
from 8 to 4 days and from 8 to 5 days for men and women,
respectively, over the study period. There was little differ-
ence across provider type, hospital type (teaching v. non-
teaching) or geographic location. Stratification by age
revealed the largest reduction in length of stay among
patients aged 80-89 years, from 17 days in 1993 to 5 days
in 2012, followed by patients aged 70-79 years, for whom
length of stay fell from 11 days to 5 days (Table 2).
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The direct medical cost of the 2 lumbar interventions
rose from $13 million in 2002 to $24 million in 2012;
overall, $176 million in medical costs accrued during this
period (Table 3).

Discussion

In this population-based study of surgical interventions
for degenerative lumbar conditions, we found moderate

increases in ILS rates, with the highest growth among
patients aged 80 years and older. The overall utilization,
of ILS, however, was well below the utilization of knee
and total hip arthroplasty.

The rates of ILS utilization were markedly lower in this
study than those reported in a similar population-based US
study. Rajaee and colleagues reported that annual rates of
lumbar fusion increased from 64.5 to 135.5 per 100 000
adults from 1998 to 2008, an increase approximately

Table 1. Baseline clinical and utilization characteristics

396

Group; no. (%)*
Knee arthroplasty Total hip replacement Lumbar fusion

Characteristic n=233281 n =154 381 n=16363
Age at index date; mean + SD 68.66 + 9.44 67.09 + 11.94 58.14 + 14.68
and median [IQR] 69 [62-76] 69 [60-76] 60 [47-70]
Female sex 145 538 (62.4) 86 754 (56.2) 9258 (56.6)
Charlson Comorbidity Index 151 720 (65.0) 107 434 (69.6) 11871 (72.5)
score =0
Neighbourhood income quintile

1 42 891 (18.4) 25899 (16.8) 2918 (17.8)

2 48177 (20.7) 29845 (19.3) 3237 (19.8)

3 47 205 (20.2) 30112 (19.5) 3207 (19.6)

4 46 624 (20.0) 31569 (20.4) 3384 (20.7)

5 47 431 (20.3) 36 272 (23.5) 3546 (21.7)

Missing 953 (0.4) 684 (0.4) 71(0.4%)
Rural

No 191610 (82.1) 127 249 (82.4) 13 656 (83.5)

Yes 41462 (17.8) 27001 (17.5) 2678 (16.4)

Missing 209 (0.1) 131(0.1) 29(0.2)
2008 Rurality Index for Ontario; 13.73 + 19.08 13.35 + 18.71 13.17 £ 18.71
mean + SD and median [IQR] 4[0-24] 410-24] 410-22]
OHIP provider (specialty)

General <5(0.0t 0(0.0) 0(0.0)

Neuro 0(0.0) 0(0.0) 3004 (18.4)

Ortho 233 235 (100.0) 154 334 (100.0) 13 352 (81.6)

Other 41-45 (0.0)t 47 (0.0) 7(0.0)
Hospital type

Teaching 178 603 (76.6) 108 259 (70.1) 9547 (58.3)

Nonteaching 54 678 (23.4) 46121 (29.9) 6816 (41.7)

Missing 0(0.0) <5(0.0% 0(0.0)
Hospital size

Missing 554 (0.2) 156 (0.1) 6 (0.0)

Large 118 233 (50.7) 90 025 (58.3) 12792 (78.2)

Small 114 494 (49.1) 64 200 (41.6) 3565 (21.8)
Hospital rurality

Yes 41496 (17.8) 27 051 (17.5) 2682 (16.4)

No 191 578 (82.1) 127 199 (82.4) 13 657 (83.5)

Missing 207 (0.1) 131(0.1) 24.(0.1)
No. of OHIP claim days 1 yr earlier; 37.78 £ 23.78 34.98 + 25.06 40.97 + 26.26
mean + SD and median [IQR] 33 [22-47] 29 [19-44] 35 [24-51]
Yest 41 496 (17.8) 27 051 (17.5) 2,682 (16.4)
No. of CIHI claim days 1 yr earlier; 1.60 £ 0.92 1.56 =+ 1.06 1.53+0.98
mean + SD and median [IQR] 1[1-2] 101-2] 1[01-2]
CIHI = Canadian Institute for Health Information; IQR = interquartile range; OHIP = Ontario Health Insurance Plan; SD = standard deviation.
*Unless indicated otherwise.
1tNo. (%) of patients with any OHIP claim within 1 yr of index date.
1Cell sizes with < 5 cases were suppressed in concordance with ICES reidentification risk policy.
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10-fold higher in absolute terms than reported here.” Our
finding is consistent with work by Lavis and colleagues,
who noted a 3.4-fold higher rate of spinal fusion for
mechanical neck and back pain in the US compared with

RESEARCH

Ontario.”” Our lumbar surgery rate estimates are slightly
lower than those reported in a 2009 study using similar
databases, which demonstrated a 40% increase in the rate
of procedures between 1995 and 2001 in Ontario.?® This

Instrumented lumbar spinal surgery
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Table 2. Median length of stay (in days) for lumbar surgery stratified by age group

Age group; median (IQR)*

20-29 yr 30-39 yr 40-49 yr 50-59 yr 60-69 yr 70-79 yr 80-89 yr >90 yr
Year (n = 466) (n=1663) (n = 2650) (n=3300) (n =3984) (n =3530) (n=763) (n=7)
1993/94 7 (6-8) 7 (5-9) 7 (5-8) 8 (6-10) 9(7-12) 11 (8-15) 17 (10-24)
1994/95 7 (6-7) 7 (5-8) 7 (6-9) 8 (6-10) 8 (7-11) 10 (8-12) 14 (10-20)
1995/96 7 (5-10) 7 (5-9) 7 (6-8) 7 (6-9) 8 (6-10) 9(7-13) 8(3-12)
1996/97 5 (5-8) 6 (4-8) 6 (5-7) 7 (6-9) 7 (6-10) 8 (7-11) 9(9-10)
1997/98 5 (5-6) 5 (4-6) 6 (5-7) 6 (5-8) 6 (5-8) 8 (6-10) 11(8-17)
1998/99 6 (4-7) 5 (4-7) 6 (4-7) 6 (5-7) 7 (5-8) 8 (6-11) 7 (6-12)
1999/2000 5 (4-6) 5 (4-6) 6 (4-7) 6 (5-8) 7 (5-8) 7 (6-9) 9 (7-13)
2000/01 5 (5-7) 5 (4-6) 5 (4-7) 6 (4-7) 7 (5-8) 7 (5-10) 9 (7-13)
2001/02 4 (3-6) 5 (4-6) 5 (4-6) 6 (4-7) 6 (5-8) 7 (5-9) 8 (6-13)
2002/03 6 (4-7) 5 (4-6) 5 (4-6) 6 (4-7) 6 (4-7) 7 (5-8) 7 (5-12)
2003/04 4 (3-6) 5 (3-6) 4 (3-6) 4 (3-6) 5 (4-7) 6 (4-8) 6 (5-9)
2004/05 5 (4-7) 5 (3-6) 5 (3-6) 5 (4-7) 6 (4-7) 6 (4-8) 7 (5-11)
2005/06 5 (3-7) 4 (3-6) 4 (3-5) 5 (4-6) 5 (4-7) 5 (4-7) 5 (4-7)
2006/07 4 (3-5) 4 (3-5) 4 (3-5) 5 (4-6) 5 (4-7) 6 (4-8) 7 (65-11)
2007/08 4 (3-5) 4 (2-5) 4 (3-5) 4 (3-5) 5 (3-6) 5 (4-7) 5 (4-8)
2008/09 4 (2-5) 4 (2-5) 4 (2-5) 4 (3-5) 5 (3-6) 5(3-7) 6 (4-8)
2009/10 3 (2-4) 3 (2-5) 4 (2-5) 4 (3-5) 5 (3-6) 5 (4-7) 5 (4-7)
2010/11 3 (2-5) 4 (2-5) 3 (2-5) 4 (3-5) 5 (3-6) 5(3-7) 6 (4-7)
2011/12 3(2-5) 4 (2-5) 3 (2-5) 4 (3-5) 5 (3-6) 5 (4-7) 5(3-7)
Total 5 (3-6) 5 (3-6) 5 (3-6) 5 (4-7) 5 (4-7) 6 (4-8) 6 (5-10) 7 (6-11)
IQR = interquartile range.
*Cell sizes with < 6 cases were suppressed.
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was probably because Bederman and colleagues’ cohort
was restricted to people under the age of 50 years, result-
ing in an enriched population with a higher prevalence of
lumbar surgery.

Although rates of spinal fusion in the US now approach
those of hip and knee replacement,”! similar trends were
not seen in Ontario, where ratios of ILS to hip and knee
replacements were approximately 1:8 and 1:14, respectively.
Several health system and policy factors probably contrib-
uted to this divergence, especially resource allocation deci-
sions in Canada’s single-payer system. In response to the
2003 First Ministers’ Accord on Health Care Renewal and
the 10-Year Plan to Strengthen Health Care signed during
the following year, $5.5 billion was allocated over 10 years
to reduce wait times in Canada.?”’ Strategic priority was
given to 5 clinical areas, 1 of which was hip and knee
arthroplasties. In a setting where hospitals receive global
operating room budgets, it is expected that targeted ortho-
pedic procedures would receive higher utilization at the
expense of alternative surgeries. It is important to note,
however, that the level of evidence associated with the
effectiveness of joint replacement is much stronger than
that associated with spinal fusions: for example, 2 random-
ized controlled trials of unilateral total knee replacement
among patients with moderate to severe osteoarthritis
demonstrated markedly improved pain relief and func-
tional improvement at 12 months.”®?’ The role of spinal
tusion for low back pain associated with spinal stenosis or
spondylolisthesis remains uncertain, especially in the con-
text of recent trials.’® Publication of the Swedish Spinal
Stenosis Study demonstrated no clinical benefit associated
with adjunctive fusion in addition to decompression for
spinal stenosis with or without spondylolisthesis.’! Simi-
larly, the Greenwich Lumbar Stenosis SLIP trial, per-
formed among patients with stable spondylolisthesis, dem-
onstrated potentially more favourable value with
decompression alone given the costs of instrumented
tusion, and the inability of moderate gains in general
quality-of-life outcome to translate to improvement in
disease-specific measures.’> The impact of these 2 recent

Table 3. Direct medical cost of lumbar
surgery between 2002 and 2011

Year Total cost, $

2002/03 13398511.89
2003/04 8108 019.65

2004/05 9 146 695.93

2005/06 11436 852.60
2006/07 16 971 239.82
2007/08 21 482 207.86
2008/09 23 049 605.23
2009/10 23532 079.67
2010/11 24 372 346.98
201112 24 055 931.22
Cumulative 2002-2011 175 553 490.90

RESEARCH

trials on changes in fusion surgery trends would be crucial
to reconcile with data from the earlier Spine Patient Out-
comes Research Trial (SPORT),*” to ensure that the
knowledge gained from these pragmatic comparative effec-
tiveness trials is translated and disseminated in routine
care. A recent Ontario comparative outcome and cost-
utility study with a retrospective cohort design compared
focal lumbar spinal stenosis surgery to total hip and knee
arthroplaties and found that the 3 types of procedures
offered durable and favourable cost-utility ratios. Similar
evaluations of these health technologies in the real-world
context, using methodologies to account for residual con-
founding, are needed to expand the evidence base for ILS
in settings other than randomized controlled trials.?’

Additionally, we found that close to 1 in 3 patients who
received ILS in Ontario were younger than 50 years, and
the annual rate of procedures for those aged 80 years and
older grew close to 8-fold. The increasing utilization of
spinal fusion in the very elderly mirrors trends observed in
the US, where age-adjusted rates of fusion increased from
40 to 102 procedures per 100 000 persons.** Although the
rate of adverse events of lumbar fusion among the very
elderly was noted to be low, in-hospital mortality was
nonetheless higher in this age group than in patients aged
65-79 years.** Furthermore, this group was poorly repre-
sented in the clinical trials in which the efficacy of lumbar
fusion was evaluated.’'-*

The major strength of our study is its extended time-
frame spanning nearly 2 decades, which provides important
longitudinal context and secular trends by which to evalu-
ate more recent changes in the case mix of spinal surgical
interventions. In addition, our use of administrative data in
a jurisdiction with universal medical coverage captures
comprehensive, population-based trends. Meanwhile, the
high quality of these routinely audited databases, with
codes previously validated in the spine population,”® pro-
vides confidence about the robustness of our findings.

Limitations

Several limitations need to be acknowledged. First, it is
recognized that several methods of case-costing exist,
including direct use of data from the Ontario Case Cost-
ing Initiative (OCCI), which are used to generate stan-
dardized per-case cost in the province. However, OCCI
costs are not recorded for all hospitals, and the %getcost
macro was used to encompass all hospitals performing ILS
in the province. Second, outcomes of ILS were outside
the scope of this study, including postsurgical opioid use.
Although reductions in opioid analgesic use have been
used in randomized controlled trials of spinal devices to
assess clinical outcomes,*3 there has been no efficacy
evaluation of spinal fusion surgery at the population-level
using administrative medication databases, an important
area of exploration. Third, although surgical indications
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for ILS procedures, including spondiloliesthsis and lum-
bar stenosis, are generally associated with radicular pain,
the nature of administrative databases precluded confir-
mation of symptoms in the preoperative setting. Simi-
larly, the database we used is unable to definitively sepa-
rate isthmic and degenerative spondylolisthesis, despite
patients with fractures having been excluded from our
study. Finally, administrative data are inherently suscepti-
ble to miscoding, and errors between interbody fusion
and lumbar disc replacement remain possible given the
novelty of the latter procedure. Therefore, rates of fusion
and lumbar disc replacement were not separately ana-
lyzed; rather, these 2 types of procedures were unified as
instrumental lumbar surgeries.

CONCLUSION

In a population-based cohort spanning 19 years, there was a
modest increase in utilization of ILS among Ontario adults.
Use of these lumbar procedures has grown rapidly among
the very elderly, a group poorly represented in the random-
ized trials in which the efficacy of the procedures was rigor-
ously evaluated. In contrast to US trends, however, utiliza-
tion was well below that observed for joint arthroplasties.
The observed decline in length of stay associated with ILS
was offset by increased utilization that contributed to the
rise in overall direct medical costs for these procedures.
Given our finding of increasing utilization of and spending
for ILS in Ontario, research aimed at determining both the
clinical effectiveness and the cost-effectiveness of these pro-
cedures in the long-term, real-world setting® using patient-
oriented outcomes is urgently needed to form an evidence
base to inform practice and policy.
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