
Background: Both the Office of Inspector General (OIG) and reports from studies of the 
utilization of facet joint interventions have expressed that explosive increases in facet joint 
interventions provided to spinal pain patients are a major concern. 

Study Design: The study is designed to assess the growth of facet joint interventions in 
managing spinal chronic pain in Medicare beneficiaries from 2000 to 2011. 

Objective: To assess the use of facet joint interventions in chronic pain management. 

Methods: The study was performed utilizing the Centers for Medicare and Medicaid Services 
(CMS) physician supplier procedure summary master data from 2000 to 2011.

Results: The utilization of all types of facet joint interventions increased enormously from 
2000 to 2011, with an overall increase of 308% per 100,000 Medicare beneficiaries and 
a 13.6% average annual increase. In addition, the highest increases were seen for cervical/
thoracic radiofrequency neurotomy with 836%, followed by an increase of 662% for lumbar/
sacral radiofrequency neurotomy, a 359% increase in cervical/thoracic facet joint injections, and 
228% increase in lumbosacral facet joint injections. In reference to the number of procedures 
performed, however, the highest numbers were in the lumbosacral region with 990,449 total 
procedures of lumbar facet joint blocks and 406,378 lumbosacral radiofreqency neurotomies in 
2011. Cervical and thoracic facet joint nerve blocks were 317,220, whereas cervical and thoracic 
radiofrequency neurotomies were 97,526 in 2011. 

The data also showed that there were enormous increases in the proportion of procedures 
performed by the specialty of physical medicine and rehabilitation, with an increase of 781% 
and an annual increase of 21.9% excluding physicians of physical medicine and rehabilitation 
enrolled as interventional pain management or pain management. Even though the numbers 
were very low for nurse anesthetists, nurse practitioners, and physician assistants, the increases 
were from 143 in 2000 to 21,263 in 2011, providing an annual increase of 55.2%, an overall 
increase of 12,460%. 

Limitations: The limitations of this study included a lack of inclusion of Medicare participants 
in Medicare Advantage plans, as well as potential documentation, coding, and billing errors. 
Furthermore, the data provided for state utilizations is based on claims data for that state which 
also may include patients from contiguous or other states receiving services in those states. 

Conclusions: The explosive increase in the number of lumbar facet joint interventions 
performed began to wane in 2008. From 2008 to 2010, the utilization of facet joint interventions 
declined by 6%. 

Key Words: Chronic spinal pain, interventional pain management, interventional techniques, 
facet joint injections, medial branch blocks, radiofrequency neurotomy 
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129% over the same period, from $15.6 billion in 2000 
to 2001 to $35.7 billion in 2006 to 2007. 

Spinal interventional techniques, especially facet 
joint interventions, are considered one of the major 
components contributing to the explosive growth and 
increasing expenditures among patients with chronic 
spinal pain. Further, the literature addressing the effec-
tiveness of spinal interventional techniques, specifically 
of those facet joint interventions, has been debated 
in reference to appropriate medical necessity and in-
dications, even though it continues to emerge (34-41). 
Thus, facet joint interventions have been the focus of 
attention for payers, public policy health experts, and 
researchers (24-33). Not surprisingly, the Office of In-
spector General (OIG) of the U.S. Department of Health 
and Human Services (HHS) has focused its attention on 
facet joint interventions (22). This evaluation in 2008 
showed that Medicaid paid over $2 billion in 2006 for 
interventional pain management (IPM) procedures, and 
from 2003 to 2006, the number of Medicare claims for 
facet joint injections increased by 76%. In addition, 
the payments for facet joint injections increased from 
$141 million in 2003 to $307 million in 2006, represent-
ing both physician and facility payments. However, the 
major concern was that 63% of facet joint injection ser-
vices did not meet medical necessity criteria, resulting 
in improper payments of approximately $129 million. 
Further, evaluations by Noridian administrators, con-
tractor for multiple western states in the United States, 
also showed a rather inordinately high proportion of 
denials ranging from 61% to 95% for facet joint in-
terventions from June 1, 2012 to August 31, 2012 (32). 
Manchikanti et al (24) assessed the utilization patterns 
of interventional techniques in the Medicare popula-
tion from 2000 to 2011 showing that the increases 
were highest for facet joint interventions and sacroiliac 
joint injections with an increase of 310% per 100,000 
Medicare beneficiaries, followed by 127% for epidural 
and adhesiolysis procedures. They also showed that 
the geometric average of annual increases were 13.7% 
for facet joint interventions and sacroiliac joint blocks 
and 7.7% for epidural and adhesiolysis procedures. 
Manchikanti et al (25) showed that expenditures for 
Medicare patients from 2000 to 2008 increased from 
$362,347,025 to $1,231,180,420 for spinal interven-
tional techniques inclusive of all epidural procedures 
including adhesiolysis and facet joint interventions and 
sacroiliac joint injections. In an analysis of the growth 
of facet joint interventions in the Medicare population 
in the United States comparing the data of 1997, 2002, 

The prevalence and resulting economic impact 
of chronic spinal pain across the globe is 
substantial. Even though due to numerous 

variations, the true burden of chronic pain has not 
been accurately estimated; prevalence estimates have 
ranged from 11% to 55% (1-5). One report of the 
economic costs of chronic pain (4) estimated the annual 
national economic cost to be between $560 billion and 
$635 billion in the United States. This particular report is 
confusing, however, as apart from moderate and severe 
pain, it included joint pain, arthritis, and functional 
disability, which were responsible for most of the costs. 
This data was erroneously accepted by an Institute of 
Medicine (IOM) report and publicized as such that the 
costs of chronic pain exceeded those of heart disease 
$309 billion, cancer $243 billion, and diabetes $188 
billion (5). Isolating chronic pain, it appears that the 
costs are approximately $100 billion for moderate and 
severe pain. Martin et al (6) estimated that treatment 
for back and neck pain problems accounted for $86 
billion in health care expenditures in the United States 
in 2005. They also showed that there was a 65% increase 
in expenditures and a 49% increase in the number of 
patients seeking spine-related care from 1997 through 
2006 (7). Furthermore, despite all of these health care 
expenses, disability secondary to chronic pain continues 
to escalate (8). The increasing costs are shared by 
various modalities of diagnostic and therapeutic 
interventions including spinal interventional techniques 
which include facet joint interventions (9-39). Davis 
et al (12), in assessing expenditures on different 
ambulatory services for the management of back and 
neck conditions, showed that in 2008, 13.6 million, or 
6%, sought ambulatory visits for a primary diagnosis of 
back or neck pain. Between 1999 and 2008, the mean 
inflation-adjusted annual expenditures on medical care 
for these patients increased by 95% from $487 to $950; 
most of the increase was accounted for by the increased 
cost for medical specialists, as opposed to primary 
care physicians. In addition, aging baby boomers may 
contribute to significant increases in costs of chronic 
back pain (18). Smith et al (18) showed that the 
prevalence of back pain has increased by 29%, whereas 
chronic back pain increased by 64% from 2000 to 2007. 
Further, the average age among all adults with back 
pain increased from 45.9 to 48.2 years; the average age 
among adults with chronic back pain increased from 
48.5 to 52.2 years. They also showed that inflation-
adjusted (to 2010 dollars) biennial expenditures on 
ambulatory services for chronic back pain increased by 
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and 2006, Manchikanti et al (26) showed that from 1997 
to 2006, the number of patients receiving facet joint in-
terventions per 100,000 Medicare population increased 
386%, facet joint visits increased 446%, and facet joint 
interventions increased 543%. Abbott et al (31), in an 
assessment of utilization characteristics of spinal inter-
ventions concluded that the highest 10% of providers, 
which encompassed those providers performing greater 
than or equal to 5.08 procedures per patient per year, 
performed 36.6% of the total spinal procedures per-
formed. Manchikanti et al (24), in another analysis of 
the utilization trends and Medicare expenditures from 
2000 to 2008, showed that Medicare recipients receiving 
spinal interventional techniques increased 107.8%, with 
an annual average increase of 9.6%. However, they also 
showed that spinal interventional techniques increased 
186.8%, with an annual average increase of 14.1% per 
100,000 Medicare beneficiaries. 

Thus, albeit some slowing in recent years, all the 
statistics show that there is explosive growth. Conse-
quently, the modern health care reform regulations 
applied to control health care costs dictate that any in-
terventions must be performed with appropriate medi-
cal necessity when indicated, and that overuse, abuse, 
and fraud must be avoided with increased emphasis on 
evidence-based medicine and comparative effectiveness 
research (33,34,42). 

Consequently, we have undertaken this assessment 
with the primary purpose to evaluate the utilization of 
all types of facet joint interventions (i.e., intraarticular 
injections, facet joint nerve blocks, and facet joint neu-
rotomy) in all the applicable regions – namely the lum-
bar, cervical, and thoracic spine – to identify the trends 
from 2000 to 2011.

Methods

The study was performed utilizing the Centers for 
Medicare and Medicaid Services (CMS) Physician Sup-
plier Procedure Summary Master Data from 2000 to 
2011 (43). The data were purchased from the CMS by 
the American Society of Interventional Pain Physicians. 
This study was conducted with internal resources of the 
primary author’s practice without any external funding 
either from industry or elsewhere. The CMS’s 100% data 
set is therefore unbiased and unpredictable in terms of 
any patient characteristics. In this study we have used all 
patients enrolled in Medicare. A significant proportion 
of patients below the age of 65 receive IPM services. 
Medicare represents the single largest health care pay-
ers in the United States, with over 46.9 million benefi-

ciaries in 2011 (43). Thus, the procedures performed on 
Medicare beneficiaries represent a large proportion of 
the recipients of the procedures for chronic pain being 
performed in the United States. Rates were calculated 
based on Medicare beneficiaries for the corresponding 
year and are reported as procedures per 100,000 Medi-
care beneficiaries.

For this analysis, the Current Procedural Terminol-
ogy (CPT) procedure codes for facet joint interventions 
were identified for years 2000 to 2011. The data was 
then tabulated based on the place of service – facil-
ity (ambulatory surgery center, hospital outpatient de-
partment) or non-facility (office). The calculated data 
included the number of facet joint interventions and 
rate of services per 100,000 Medicare beneficiaries. The 
CPT codes utilized were 64470 (64490 for 2010-2011) 
-C/T facet joint block, single; 64472 (64491 and  64492 
for 2010-2011) -C/T facet joint block, additional; 64475 
(64493 for 2010-2011)  -L/S facet joint block, single; 
64476 (64494 and 64495 for 2010-2011) -L/S facet joint 
block, additional; 64622-L/S facet neurolysis, single; 
64623-L/S facet neurolysis, additional; 64626-C/T facet 
neurolysis, single; 64627-C/T facet neurolysis, additional

Various specialties were described as those providers 
designated in interventional pain management -09, pain 
medicine -72, anesthesiology -05, physical medicine and 
rehabilitation -25, neurology -13, psychiatry -26; ortho-
pedic surgery -20, neurosurgery -14, and general surgery 
-17, as a surgical group; radiology specialties as a sepa-
rate group; all other physicians as another group; and all 
other providers were considered as other providers.

Statistical Analysis
The data were analyzed using SPSS (9.0) statistical 

software, Microsoft Access 2003, and Microsoft Excel 
2003. The procedure rates were calculated per 100,000 
Medicare beneficiaries. 

Results

Population Characteristics
Table 1 illustrates the characteristics of Medicare 

beneficiaries and facet joint interventions. During the 
same period, Medicare recipients receiving facet joint 
interventions increased 308%. Facet joint interventions 
increased from 947 per 100,000 in 2000 to 3,861 per 
100,000 in 2011, a 308% increase. In 2000, 68% of pro-
cedures were performed in facility settings and 32% in 
office settings; whereas in 2011, 49% were performed 
in office settings.
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Utilization Characteristics
Table 2 illustrates the summary of the frequency 

of utilization of facet joint interventions from 2000 
to 2011. The majority of procedures (70% in 2000 
and 60% in 2011) were performed in the lumbar re-
gion, with cervical and thoracic procedures constitut-
ing 30% in 2000 and 40% in 2011. The most commonly 
performed procedures were subsequent lumbar facet 
joint /nerve blocks (CPT 64475-76), 68% in 2000 to 55% 
in 2011. Cervical/thoracic facet joint /nerve blocks in-
creased 359% per 100,000 Medicare beneficiaries and 
lumbar facet joint injection/nerve blocks increased 
228% from 2000 to 2011. Cervical/thoracic facet neu-
rolysis increased 836% per 100,000 Medicare beneficia-
ries and lumbar facet neurolysis increased 544% from 
2000 to 2011. Specialty Characteristics

Figure 1 and Table 3 illustrate the increase in the 
utilization of facet joint interventions by various spe-
cialty groups assigned as IPM, Surgery, Radiology, Gen-
eral Practice, NPs/CRNAs, and others from 2000 to 2011. 
Across the country, the majority of procedures were 
performed by IPM physicians with 78.2% in 2000 and 

Table 1. Characteristics of  Medicare beneficiaries and facet joint interventions. 

U.S. Population (,000) Medicare Beneficiaries (,000) Facet Joint Injections Utilization

Year All 
Ages

≥ 65
Years Percent < 65

Years
Per-
cent

≥ 65
Years Percent

Total 
Medicare  

Beneficiaries

% to
U.S. Services

% of 
Change 

from 
Previous 

Year

Rate per
100,000

Medicare
Beneficiaries

Y2000 282,172 35,077 12.4% 5,370 13.5% 34,262 86.5% 39,632 14.0% 375242 (68%)   947

Y2001 285,040 35,332 12.4% 5,567 13.9% 34,478 86.1% 40,045 14.0% 457845 (64%) 22.0% 1,143

Y2002 288,369 35,605 12.3% 5,805 14.3% 34,698 85.7% 40,503 14.0% 606437 (60%) 32.5% 1,497

Y2003 290,211 35,952 12.4% 6,078 14.8% 35,050 85.2% 41,126 14.2% 755171 (55%) 24.5% 1,836

Y2004 292,892 36,302 12.4% 6,402 15.3% 35,328 84.7% 41,729 14.2% 1181538 (47%) 56.5% 2,831

Y2005 295,561 36,752 12.4% 6,723 15.8% 35,777 84.2% 42,496 14.4% 1312616 (47%) 11.1% 3,089

Y2006 299,395 37,264 12.4% 7,022 16.2% 36,317 83.8% 43,339 14.5% 1684760 (40%) 28.4% 3,887

Y2007 301,290 37,942 12.6% 7,297 16.5% 36,966 83.5% 44,263 14.7% 1607206 (46%) -4.6% 3,631

Y2008 304,056 38,870 12.8% 7,516 16.6% 37,896 83.4% 45,412 14.9% 1746312 (47%) 8.7% 3,845

Y2009 307,006 39,570 12.9% 7,624 16.6% 38,177 83.3% 45,801 14.9% 1882754 (46%) 7.8% 4,111

Y2010 308,746 40,268 13.0% 7,923 16.9% 38,991 83.1% 46,914 15.2% 1699677 (49%) -9.7% 3,623

Y2011 313,848 41,122 13.1% 7,786 16.6% 39,132 83.4% 46,918 14.9% 1811573 (51%) 6.6% 3,861

Change 11% 17% 45% 14% 18% 383%   308%

(GM) 1.00% 1.5% 3.4% 1.2% 1.5% 15.4%   13.6%

( ) indicated Facility percentage  
64470 or 64490-C/T facet joint block, single; 64472 or 64491 or 64492 -C/T facet joint block, additional; 64475 or 64493 -L/S facet joint block ,sin-
gle; 64476 or 64494 or 64495-L/S facet joint block, additional; 64622-L/S facet neurolysis, single; 64623-L/S facet neurolysis, additional; 64626-C/T 
facet neurolysis, single; 64627-C/T facet neurolysis, additional  

89.2% in 2011.  However, in 2006 general physicians 
performed 17.9% of these procedures, while all others 
performed 6.9% of the procedures (Table 3). This pat-
tern changed with general physicians performing only 
3.4% of facet joint interventions and other providers 
(nurse practitioners, nurse anesthetists, and physician 
assistants) performing 1.2% in 2011. 

Procedural Characteristics by State
Table 4 shows the frequency of claims of utiliza-

tion of facet joint interventions by state from 2008 to 
2010 based on increases and decreases. Multiple states  
including Idaho, Wyoming, Arizona, Nevada, Alabama, 
New Hampshire, and West Virginia showed increases of 
25% or more. On the other end of the spectrum there 
were multiple states which showed decreases of over 
20%, including Texas, Florida, Montana, South Dakota, 
Delaware, and Rhode Island. Overall, over a period of 3 
years, there was a 6% decrease from 2008 to 2010 per 
100,000 Medicare beneficiaries; however, this decrease 
was not present in 2011 as the overall number of proce-
dures increased in 2011 compared to 2010. 
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Table 2. Utilization rates (per 100,000 Medicare recipients) of  various facet joint interventions in the Medicare population from 
2000 to 2011.

Year

Facet Joint Blocks Facet Neurolysis All Facet Joint 
InterventionsCervical/Thoracic Lumbar/Sacral Cervical/Thoracic Lumbar/Sacral

64470 64472 Total Rate 64475 64476 Total Rate 64626 64627 Total Rate 64622 64623 Total Rate Services Rate

F2000 24751 33573 58324 147 101539 153252 254791 643 2750 6054 8804 22 15117 38206 53323 135 375242 947

F2001 34500 47684 82184 205 121234 175854 297088 742 3815 8334 12149 30 18792 47632 66424 166 457845 1143

F2002 41935 61981 103916 257 155620 240243 395863 977 5190 12202 17392 43 25744 63522 89266 220 606437 1497

F2003 49958 75489 125447 305 189263 299802 489065 1189 6877 15301 22178 54 35315 83166 118481 288 755171 1836

F2004 77620 126145 203765 488 286394 467823 754217 1807 10691 23461 34152 82 57053 132351 189404 454 1181538 2831

F2005 86541 141999 228540 538 316158 519689 835847 1967 12015 26298 38313 90 63228 146688 209916 494 1312616 3089

F2006 121312 204178 325490 751 370809 636673 1007482 2325 14207 31993 46200 107 79289 226299 305588 705 1684760 3887

F2007 108103 179279 287382 649 365372 599568 964940 2180 17689 39710 57399 130 88069 209416 297485 672 1607206 3631

F2008 114497 201857 316354 697 385491 634775 1020266 2247 20729 48089 68818 152 100606 240268 340874 751 1746312 3845

F2009 126730 214802 341532 746 418036 663690 1081726 2362 25510 57973 83483 182 112627 263386 376013 821 1882754 4111

F2010 114753 175887 290640 620 386897 557572 944469 2013 26588 59219 85807 183 116959 261802 378761 807 1699677 3623

F2011 124431 192789 317220 676 402507 587942 990449 2111 29904 67622 97526 208 125630 280748 406378 866 1811573 3861

Change from 2000 to 2011
403% 474% 444% 359% 296% 284% 289% 228% 987% 1017% 1008% 836% 731% 635% 662% 544% 383% 308%

Geometric average annual change
15.8% 17.2% 16.6% 14.9% 13.3% 13.0% 13.1% 11.4% 24.2% 24.5% 24.4% 22.5% 21.2% 19.9% 20.3% 18.4% 15.4% 13.6%

Fig. 1. Utilization of  interventional pain management techniques by speciality from 2000 to 2011, in Medicare recipients. 
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Table 5 shows increases based on a listing of states 
in alphabetical order.

Discussion

This assessment of facet joint interventions in the 
Medicare population from 2000 to 2011 showed ex-
plosive growth. In contrast to the Medicare popula-
tion growth of 18%, facet joint interventions increased 
308% over the same period per 100,000 Medicare ben-
eficiaries. More importantly, lumbosacral facet joint 
neurolysis procedures increased 544% per 100,000 
Medicare beneficiaries, from an increase rate of 135 
to 866 or 53,323 to 406,378 in 2011. There were also 
significant increases noted with lumbosacral facet 
joint injections with 228% from 2000 to 2011 with 
an annual increase of 11.4%, increasing from 643 per 
100,000 Medicare beneficiaries to 20,111 in 2011 or 
from 254,791 to 990,449. Proportionately, cervical and 
thoracic facet joint injections and neurolysis increased 
359% and 836%. The baseline numbers were lower for 
cervical facet joint injections of 147 per 100,000 pop-
ulation, increasing to 676, increasing from 58,324 to 
317,220; whereas, for cervical and thoracic facet neurol-
ysis, the increases were 836% from 22 to 208, increasing 
from 8,804 to 97,526 from 2000 to 2011. Thus, increases 
were present in all settings for all types of facet joint 
interventions. 

The results of this evaluation of the explosive 
growth patterns are similar to previous evaluations 
(24-26). Some of the changes noted include significant 
decreases for general physicians amounting to 17.9% 
in 2006 and further decreasing to 3.4% in 2011. Non-
physician providers including certified registered nurse 
anesthetists, nurse practitioners, and physician assis-
tants, also increased percentage-wise substantially by 
12,460%; however, the baseline rates were extremely 
low with 0.4 per 100,000 population increasing to 45 
per 100,000 population in 2011, or 143 procedures to 
21,263 procedures in 2011 with an annual increase of 
55.2%. Despite many physical medicine and rehabilita-
tion specialists designating themselves in IPM or pain 
management specialties, the proportion of procedures 
for the specialty of physical medicine and rehabilitation 
increased by 781% from 2000 to 2011, increasing from 
29,984 in 2000 to 264,274 in 2011. 

The states’ claims data showed over 20% increase 
in 9 states consisting of Idaho, Wyoming, Arizona, Ne-
vada, Alabama, New Hampshire, West Virginia, Mas-
sachusetts, and Oklahoma. Further, in 6 states there 
were decrease of greater than 20% including Texas, 
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Table 4. Frequency of  claims of  utilization of  facet joint interventions  performed (claims data) in each state with claims data 
from 2008 to 2010 in Medicare recipients.

State F2008 F2009 F2010 Overall 
Change

Annual 
Change 

(GM)
R2008 R2009 R2010 Overall 

Change

Annual 
Change 

(GM)

Idaho 3,448 4,933 5,145 49% 14% 1,609 2,222 2,239 39% 12%

Wyoming 1,561 2,036 2,288 47% 14% 2,051 2,603 2,857 39% 12%

Arizona 36,124 48,359 51,232 42% 12% 4,154 5,376 5,508 33% 10%

Nevada 12,229 14,438 17,294 41% 12% 3,706 4,209 4,849 31% 9%

Alabama 27,412 34,681 37,764 38% 11% 3,388 4,191 4,468 32% 10%

New Hampshire 7,382 8,175 9,612 30% 9% 3,488 3,761 4,305 23% 7%

West Virginia 10,492 12,397 13,422 28% 9% 2,813 3,286 3,516 25% 8%

Massachusetts 28,026 32,249 35,597 27% 8% 2,751 3,103 3,355 22% 7%

Oklahoma 14,567 18,698 18,187 25% 8% 2,518 3,160 3,014 20% 6%

Oregon 8,656 10,055 10,631 23% 7% 1,482 1,670 1,712 16% 5%

Utah 10,546 12,136 12,755 21% 7% 3,993 4,431 4,507 13% 4%

Colorado 10,733 12,258 12,839 20% 6% 1,853 2,036 2,055 11% 4%

Ohio 57,542 65,808 67,447 17% 5% 3,126 3,519 3,549 14% 4%

Vermont 2,259 2,615 2,653 17% 6% 2,153 2,422 2,379 10% 3%

North Dakota 1,560 2,044 1,803 16% 5% 1,463 1,893 1,649 13% 4%

Maine 4,708 5,256 5,385 14% 5% 1,859 2,029 2,033 9% 3%

Mississippi 19,786 26,739 22,420 13% 4% 4,129 5,480 4,510 9% 3%

Washington 17,750 22,060 19,815 12% 4% 1,965 2,351 2,038 4% 1%

Hawaii 841 815 930 11% 3% 433 407 450 4% 1%

Indiana 38,750 39,868 41,891 8% 3% 4,019 4,047 4,165 4% 1%

Kansas 10,242 11,933 11,112 8% 3% 2,450 2,805 2,568 5% 2%

Nebraska 4,322 5,421 4,685 8% 3% 1,593 1,967 1,679 5% 2%

Georgia 60,718 76,481 65,230 7% 2% 5,268 6,406 5,279 0% 0%

New Mexico 7,705 7,964 8,248 7% 2% 2,618 2,621 2,632 1% 0%

South Carolina 44,696 50,727 47,945 7% 2% 6,176 6,776 6,197 0% 0%

Tennessee 53527 55,494 57,376 7% 2% 5,330 5,381 5,424 2% 1%

Missouri 35,584 38,174 37,224 5% 2% 3,683 3,874 3,706 1% 0%

Wisconsin 24,306 24,961 25,427 5% 2% 2,782 2,799 2,791 0% 0%

DC 11,540 12,641 12,004 4% 1% 15,361 16,482 15,363 0% 0%

Minnesota 13,394 14,896 13,869 4% 1% 1,788 1,943 1,765 -1% 0%

New Jersey 29,557 29,375 30,735 4% 1% 2,304 2,252 2,316 1% 0%

Connecticut 11,810 11,554 12,167 3% 1% 2,152 2,070 2,144 0% 0%

Virginia 24,677 27,730 24,753 0% 0% 2,288 2,498 2,170 -5% -2%

Iowa 9,123 8,850 9,007 -1% 0% 1,802 1,730 1,741 -3% -1%

California 137,088 154,921 133,684 -2% -1% 3,052 3,354 2,810 -8% -3%

Kentucky 31,612 33,580 31,077 -2% -1% 4,341 4,517 4,089 -6% -2%

Louisiana 26,301 24,152 24,953 -5% -2% 4,007 3,598 3,634 -9% -3%

North Carolina 51,826 55,887 49,289 -5% -2% 3,689 3,860 3,308 -10% -4%

Alaska 1,528 1,279 1,432 -6% -2% 2,556 2,040 2,180 -15% -5%

Arkansas 38,483 36,987 35,111 -9% -3% 7,564 7,108 6,607 -13% -4%

New York 62,844 55,294 57,025 -9% -3% 2,174 1,883 1,908 -12% -4%

Maryland 30,821 30,310 27,498 -11% -4% 4,139 3,967 3,504 -15% -5%
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Table 4 (cont.). Frequency of  claims of  utilization of  facet joint interventions  performed (claims data) in each state with claims 
data from 2008 to 2010 in Medicare recipients.

State F2008 F2009 F2010 Overall 
Change

Annual 
Change 

(GM)
R2008 R2009 R2010 Overall 

Change

Annual 
Change 

(GM)

Pennsylvania 61,486 56,582 54,218 -12% -4% 2,768 2,513 2,375 -14% -5%

Illinois 57,328 67,939 49,567 -14% -5% 3,231 3,761 2,695 -17% -6%

Michigan 109,510 118,627 92,593 -15% -5% 6,933 7,348 5,608 -19% -7%

Texas 189,830 210,162 161,265 -15% -5% 6,775 7,247 5,374 -21% -7%

Florida 264,406 259,799 212,902 -19% -7% 8,232 7,899 6,309 -23% -8%

Montana 4,515 4,663 3,587 -21% -7% 2,814 2,832 2,116 -25% -9%

South Dakota 6,666 7,264 5,295 -21% -7% 5,048 5,402 3,877 -23% -8%

Delaware 5,616 4,536 4,022 -28% -11% 3,981 3,127 2,694 -32% -12%

Rhode Island 10,879 8,945 7,259 -33% -13% 6,116 4,963 3,967 -35% -13%

 Total 1,746,312 1,882,754 1,699,677 -3% -1% 3,845 4,111 3,623 -6% -2%

Annual change = geometric

Florida, Montana, South Dakota, Delaware, and Rhode 
Island. Overall from 2008 to 2010 there was a decrease 
of 6% for facet joint interventions. Unfortunately this 
decrease did not sustain and in 2011 the total number 
of procedures increased from 1,699,677 to 1,811,573; 
however, this was still lower than 2009, even though it 
was higher than 2007. An OIG report was published in 
2008 (33) which provided a scathing criticism of facet 
joint injections. In this evaluation, radiofrequency neu-
rolysis was not included; however, this seems to have 
not made any significant difference in the utilization of 
either cervical and thoracic or lumbar and sacral facet 
joint injections, except for the decreases seen in 2010 
which may have been unrelated to this report. Conse-
quently, the findings of this assessment illustrate that 
facet joint interventions are not only out of control, but 
also add fuel to the claims that facet joint interventions 
are overused, abused, and used without appropriate 
medical necessity and indications. 

Some researchers claim that there has not been an 
increase of low back pain. However, data show other-
wise with overall evidence that spinal pain is increasing 
along with continuing disability (1-8,12,18,34,44). Thus, 
the significance of spinal pain, disability, and escalat-
ing economic costs continue to be a concern to the 
public at large, policy makers, and providers (1-8,12,24-
26,34,44). Studies of spinal pain (45,46) have shown 
25% of patients reporting Grade II to IV low back pain 
with high pain intensity and disability compared to 
14% with neck pain and Grade III and IV levels of pain 
in 15% with low back and 5% with neck. The care seek-
ing including age related, prevalence is also increasing 

with many baby boomers entering the elderly popu-
lation (12,18). Proponents argue that advances in the 
understanding of the structural basis of chronic spinal 
pain and evidence-based medicine with comparative 
effectiveness research have increased utilization (34-
39). Consequently, IPM performed in contemporary 
IPM settings with appropriate indications and medical 
necessity may be considered appropriate utilization; 
however, when they do not meet these criteria, they 
are considered as overuse and abuse. In fact, system-
atic reviews and guidelines addressing the diagnostic 
and therapeutic utility of facet joint interventions have 
shown good evidence for diagnostic interventions (35-
39) and variable evidence for therapeutic interventions 
ranging from limited to fair and good (35-39,47-49). 
The majority of the evidence is based on active control 
trials which have been common in IPM (34). Even then, 
criticism continues on not only facet joint interventions, 
but all interventional techniques. The explosive growth 
of facet joint interventions, rather justifiably, contrib-
utes to the criticism of all other interventions.

These patterns of utilization lead to various types 
of policies including national coverage determinations, 
local coverage determinations, and noncoverage by 
private insurers and other payers (42). In fact, the OIG 
has recommended strengthening program safeguards 
to prevent improper payments for facet joint injections 
and also enforce proper documentation, however, ei-
ther the OIG report or establishment of local coverage 
determinations (LCDs) has not deterred the explosive 
growth in the utilization patterns of facet joint inter-
ventions. Contrary to all the measures undertaken, 
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Table 5. Frequency of  the utilization of  facet joint interventions based on listing of  states (claims data)  in alphabetical order from 
2000 to 2011 in the Medicare population

State F2008 F2009 F2010
Overall 
Change

Annual 
Change R2008 R2009 R2010

Overall 
Change

Annual 
Change

Alabama 27,412 34,681 37,764 38% 11% 3,388 4,191 4,468 32% 10%

Alaska 1,528 1,279 1,432 -6% -2% 2,556 2,040 2,180 -15% -5%

Arizona 36,124 48,359 51,232 42% 12% 4,154 5,376 5,508 33% 10%

Arkansas 38,483 36,987 35,111 -9% -3% 7,564 7,108 6,607 -13% -4%

California 137,088 154,921 133,684 -2% -1% 3,052 3,354 2,810 -8% -3%

Colorado 10,733 12,258 12,839 20% 6% 1,853 2,036 2,055 11% 4%

Connecticut 11,810 11,554 12,167 3% 1% 2,152 2,070 2,144 0% 0%

DC 11,540 12,641 12,004 4% 1% 15,361 16,482 15,363 0% 0%

Delaware 5,616 4,536 4,022 -28% -11% 3,981 3,127 2,694 -32% -12%

Florida 264,406 259,799 212,902 -19% -7% 8,232 7,899 6,309 -23% -8%

Georgia 60,718 76,481 65,230 7% 2% 5,268 6,406 5,279 0% 0%

Hawaii 841 815 930 11% 3% 433 407 450 4% 1%

Idaho 3,448 4,933 5,145 49% 14% 1,609 2,222 2,239 39% 12%

Illinois 57,328 67,939 49,567 -14% -5% 3,231 3,761 2,695 -17% -6%

Indiana 38,750 39,868 41,891 8% 3% 4,019 4,047 4,165 4% 1%

Iowa 9,123 8,850 9,007 -1% 0% 1,802 1,730 1,741 -3% -1%

Kansas 10,242 11,933 11,112 8% 3% 2,450 2,805 2,568 5% 2%

Kentucky 31,612 33,580 31,077 -2% -1% 4,341 4,517 4,089 -6% -2%

Louisiana 26,301 24,152 24,953 -5% -2% 4,007 3,598 3,634 -9% -3%

Maine 4,708 5,256 5,385 14% 5% 1,859 2,029 2,033 9% 3%

Maryland 30,821 30,310 27,498 -11% -4% 4,139 3,967 3,504 -15% -5%

Massachusetts 28,026 32,249 35,597 27% 8% 2,751 3,103 3,355 22% 7%

Michigan 109,510 118,627 92,593 -15% -5% 6,933 7,348 5,608 -19% -7%

Minnesota 13,394 14,896 13,869 4% 1% 1,788 1,943 1,765 -1% 0%

Mississippi 19,786 26,739 22,420 13% 4% 4,129 5,480 4,510 9% 3%

Missouri 35,584 38,174 37,224 5% 2% 3,683 3,874 3,706 1% 0%

Montana 4,515 4,663 3,587 -21% -7% 2,814 2,832 2,116 -25% -9%

Nebraska 4,322 5,421 4,685 8% 3% 1,593 1,967 1,679 5% 2%

Nevada 12,229 14,438 17,294 41% 12% 3,706 4,209 4,849 31% 9%

New Hampshire 7,382 8,175 9,612 30% 9% 3,488 3,761 4,305 23% 7%

New Jersey 29,557 29,375 30,735 4% 1% 2,304 2,252 2,316 1% 0%

New Mexico 7,705 7,964 8,248 7% 2% 2,618 2,621 2,632 1% 0%

New York 62,844 55,294 57,025 -9% -3% 2,174 1,883 1,908 -12% -4%

North Carolina 51,826 55,887 49,289 -5% -2% 3,689 3,860 3,308 -10% -4%

North Dakota 1,560 2,044 1,803 16% 5% 1,463 1,893 1,649 13% 4%

Ohio 57,542 65,808 67,447 17% 5% 3,126 3,519 3,549 14% 4%

Oklahoma 14,567 18,698 18,187 25% 8% 2,518 3,160 3,014 20% 6%

Oregon 8,656 10,055 10,631 23% 7% 1,482 1,670 1,712 16% 5%

Pennsylvania 61,486 56,582 54,218 -12% -4% 2,768 2,513 2,375 -14% -5%

Rhode Island 10,879 8,945 7,259 -33% -13% 6,116 4,963 3,967 -35% -13%

South Carolina 44,696 50,727 47,945 7% 2% 6,176 6,776 6,197 0% 0%

South Dakota 6,666 7,264 5,295 -21% -7% 5,048 5,402 3,877 -23% -8%

Tennessee 53,527 55,494 57,376 7% 2% 5,330 5,381 5,424 2% 1%



www.painphysicianjournal.com 	 E375

Assessment of the Growth of Facet Joint Injects in Medicare Population

lumbosacral neurolysis, which was not the subject of 
the OIG investigation increased with explosive growth 
similar to lumbosacral transforaminal epidural injec-
tions (50). However, we continue to believe that if LCDs 
are prepared to provide value based IPM, they will stop 
the excessive utilization, whereas, if they are inappro-
priately prepared, they could function as a hindrance.

The cost effectiveness of cost utility evidence is not 
utilized based on the Patient-Centered Outcomes Re-
search Institute (PCORI) (51,52), but the CMS may use 
this threshold implicitly or explicitly (51). Multiple cost 
effectiveness analysis studies have been performed 
over the years about managing spinal pain, along with 
multiple systematic reviews (53-63). Due to escalating 
health care costs and the questionable effectiveness of 
multiple interventions, cost effectiveness or cost util-
ity analysis continues to be a crucial part of evidence-
based medicine, clinical practice, and health care policy 
(34,51,53-63). The purpose of a cost utility analysis is to 
estimate the ratio between the cost of a health-related 
intervention and the benefit it produces in terms of 
the number of years lived in full health by the patient 
receiving intervention in health economics. It is also 
considered a type of cost effectiveness analysis, with 
both the terms being used interchangeably, measuring 
the cost in monetary units. Cost effectiveness and cost 
utility analysis in the past have shown highly variable 
results. However, there are no significant assessments 
of cost utility analysis for any of the interventional tech-
niques except for spinal cord stimulation and a recent 
publication for epidural injections (51,53,57,64-67). 
Recently in a cost utility analysis of 480 patients with 
2-year follow-up, the cost was demonstrated at less 
than $2,200 per year with improvement in QALY (53). 
For facet joint interventions, such evaluations are under 
way for therapeutic facet joint nerve blocks; however, 

there are no published reports from well conducted 
randomized trials. In the past, in a prospective low 
quality randomized, trial of 73 patients, the cost utility 
analysis was assessed for therapeutic lumbar facet joint 
nerve blocks with cost for one-year QALY of $3,461 (68). 

Recently, it has been stated that truly informed 
consent will transform spine care. The ethics and le-
gality of spine care providers has been questioned 
and claims have been made that decisions are neither 
informed nor consensual (69). It has been stated that 
informed consent in spine care often ignores the key 
details in reference to the patient’s diagnosis and the 
risks and benefits of proposed treatments and proce-
dures; the risks and benefits of alternative approaches 
(regardless of their costs or availability under insurance 
policies); and the risks and benefits of not having the 
proposed procedure(s).It is claimed that informed con-
sent in spine care does not live up to the above stan-
dards. Patients with back and neck problems often 
don’t receive accurate information about their condi-
tion per the authors. As an example they illustrate facet 
syndrome, however, many physicians do not use facet 
syndrome as a diagnosis. They claim that they are of-
ten assigned invalidated diagnosis – and the prescribed 
treatments targeting these hypothetical disease enti-
ties. They question the scientific evidence supporting 
the diagnosis of facet syndrome and the interventions 
that are often prescribed for it, including diagnostic 
facet blocks, therapeutic facet injections, and facet rhi-
zotomy. These critics claim that patients do not typically 
hear about the full range of diagnostic and treatment 
options and they are often shunted toward the fa-
vored treatment approaches of the providers they visit 
– whether these align with the patient’s best interest or 
not. Further, they also criticized that many spine care 
providers play up the potential benefits of suggested 

Table 5 (cont.). Frequency of  the utilization of  facet joint interventions based on listing of  states (claims data)  in alphabetical order 
from 2000 to 2011 in the Medicare population

State F2008 F2009 F2010
Overall 
Change

Annual 
Change R2008 R2009 R2010

Overall 
Change

Annual 
Change

Texas 189,830 210,162 161,265 -15% -5% 6,775 7,247 5,374 -21% -7%

Utah 10,546 12,136 12,755 21% 7% 3,993 4,431 4,507 13% 4%

Vermont 2,259 2,615 2,653 17% 6% 2,153 2,422 2,379 10% 3%

Virginia 24,677 27,730 24,753 0% 0% 2,288 2,498 2,170 -5% -2%

Washington 17,750 22,060 19,815 12% 4% 1,965 2,351 2,038 4% 1%

West Virginia 10,492 12,397 13,422 28% 9% 2,813 3,286 3,516 25% 8%

Wisconsin 24,306 24,961 25,427 5% 2% 2,782 2,799 2,791 0% 0%

Wyoming 1,561 2,036 2,288 47% 14% 2,051 2,603 2,857 39% 12%

Annual change = geometric



Pain Physician: July/August 2013; 16:E365-E378

E376 	 www.painphysicianjournal.com

References

1.	 Gureje O, Von Korff M, Simon GE, Gater 
R. Persistent pain and well-being: A World 
Health Organization study in primary care. 
JAMA 1998; 280:147-151.

2. 	 Crook J, Tunks E, Rideout E, Browne G. Ep-
idemiologic comparison of persistent pain 
sufferers in a specialty pain clinic and in the 
community. Arch Phys Med Rehabil 1986; 
67:451-455.

3.	 Manchikanti L, Singh V, Datta S, Cohen SP, 
Hirsch JA. Comprehensive review of epide-
miology, scope, and impact of spinal pain. 
Pain Physician 2009; 12:E35- E70.

4.	 Gaskin DJ, Richard P. The economic costs 
of pain in the United States. J Pain 2012; 
13:715-724.

5.	 Institute of Medicine (IOM). Relieving Pain 
in America: A Blueprint for Transforming Pre-
vention, Care, Education, and Research. The 
National Academies Press, Washington, 
DC, June 29, 2011.

	 www.iom.edu/~/media/Files/Report%20
Files/2011/Relieving-Pain-in-America-A-
Blueprint-for-Transforming-Prevention-
Care-Education-Research/Pain%20Re-

search%202011%20Report%20Brief.pdf
6.	 Martin BI, Deyo RA, Mirza SK, Turner JA, 

Comstock BA, Hollingworth W, Sullivan 
SD. Expenditures and health status among 
adults with back and neck problems. JAMA 
2008; 299:656-64. Erratum in: JAMA 2008; 
299:2630.

7. 	 Martin BI, Turner JA, Mirza SK, Lee MJ, 
Comstock BA, Deyo RA. Trends in health 
care expenditures, utilization, and health 
status among US adults with spine prob-
lems, 1997-2006. Spine (Phila Pa 1976) 2009; 
34:2077-2084.

8.	 Social Security Administration. Annual Sta-
tistical Report on the Social Security Dis-
ability Insurance Program, 2011. Balti-
more, MD, Office of Research Evaluation 
and Statistics, 2011. 

	 www.ssa.gov/policy/docs/statcomps/di_
asr/2011/di_asr11.pdf

9.	 Deyo RA, Mirza SK, Martin BI, Kreuter W, 
Goodman DC, Jarvik JG. Trends, major 
medical complications, and charges asso-
ciated with surgery for lumbar spinal ste-
nosis in older adults. JAMA 2010; 303:1259-

1265.
10.	 Cahill KS, Chi JH, Day A, Claus EB. Preva-

lence, complications, and hospital charges 
associated with use of bone-morphoge-
netic proteins in spinal fusion procedures. 
JAMA 2009; 302:58-66.

11.	 Whedon JM, Song Y, Davis MA, Lurie JD. 
Use of chiropractic spinal manipulation 
in older adults is strongly correlated with 
supply. Spine (Phila Pa 1976) 2012; 37:1771-
1777.

12.	 Davis MA, Onega T, Weeks WB, Lurie JD. 
Where the United States spends its spine 
dollars: Expenditures on different am-
bulatory services for the management of 
back and neck conditions. Spine (Phila Pa 
1976) 2012; 37:1693-1701.

13.	 Deyo RA, Mirza SK, Turner JA, Martin BI. 
Overtreating chronic back pain: Time to 
back off? J Am Board Fam Med 2009; 22:62-
68.

14.	 Luo X, Pietrobon R, Hey L. Patterns and 
trends in opioid use among individuals 
with back pain in the United States. Spine 

treatments while playing down their risks. This criticism 
may be accurate in some settings, but the majority of 
it may not be applicable in contemporary IPM settings. 
The authors of this manuscript are quite certain that 
the majority provide proper information as the authors 
of this manuscript do. What critics are missing is that 
these patients have undergone many years of alterna-
tive modalities of treatments including surgical inter-
ventions in some cases and are left without any major 
alternative, even when the alternatives are explained. 
Consequently, it would be best if authors used a profes-
sional demeanor in criticizing when they do not agree, 
and use appropriate knowledge and synthesis of evi-
dence-based medicine (28,40,41,70).

There are several limitations to our study includ-
ing the lack of inclusion of participants from Medicare 
Advantage plans; however, this study included all fee-
for-service Medicare patients, rather than only the ones 
above the age of 65. An additional disadvantage is that 
detailed state data were not available from 2000 to 
2007, nor was facility and cost data, which have been 
published elsewhere (25). Further, the data provided 
for state utilizations is based on claims data for that 
state which also may include patients from contiguous 
or other states receiving services in those states.

Overall, the growth of facet joint interventions is 

explosive and appropriate measures must be enforced 
to control this growth. Appropriate evidence devel-
opment utilizing proper methodologic criteria with a 
description of the limitations of the indications and 
medical necessity and frequency, while limiting these 
procedures to be performed by only well-trained and 
qualified physicians will not only curb the explosive in-
creases with reduced utilization, but also allow contin-
ued access when indicated.

Conclusion

There have been explosive increases in the perfor-
mance of lumbar facet joint interventions. However, 
from 2008 to 2010, there has been a dampening of the 
growth in general with a 6% decline in the utilization 
of facet joint interventions. 

Acknowledgments

The authors wish to thank Sekar Edem for assis-
tance in the search of the literature, Alvaro F. Gómez, 
MA, and Laurie Swick, BS for manuscript review, and 
Tonie M. Hatton and Diane E. Neihoff, transcription-
ists, for their assistance in preparation of this manu-
script. We would like to thank the editorial board of 
Pain Physician for review and criticism in improving the 
manuscript.



Assessment of the Growth of Facet Joint Injects in Medicare Population

www.painphysicianjournal.com 	 E377

(Phila Pa 1976) 2004; 29:884-890.
15.	 Rubinstein SM, van Middelkoop M, As-

sendelft WJ, de Boer MR, van Tulder MW. 
Spinal manipulative therapy for chronic 
low-back pain. Cochrane Database Syst Rev 
2011; 2:CD008112.

16.	 Manchikanti L, Helm II S, Fellows B, Jana-
ta JW, Pampati V, Grider JS, Boswell MV. 
Opioid epidemic in the United States. 
Pain Physician 2012; 15:ES9-ES38.

17.	 Stevans JM, Zodet MW. Clinical, demo-
graphic, and geographic determinants of 
variation in chiropractic episodes of care 
for adults using the 2005 - 2008 medical 
expenditure panel survey. J Manipulative 
Physiol Ther 2012; 35:589-599.

18.	 Smith M, Davis MA, Stano M, Whedon 
JM. Aging baby boomers and the rising 
cost of chronic back pain: Secular trend 
analysis of longitudinal Medical Expendi-
tures Panel Survey data for years 2000 to 
2007. J Manipulative Physiol Ther 2013; 36:2-
11.

19.	 Zodet MW, Stevans JM. The 2008 Preva-
lence of chiropractic use in the US adult 
population. J Manipulative Physiol Ther 
2012; 35:580-588.

20. 	 Hestboek L, Leboeuf-Yde C. Are chiro-
practic tests for the lumbo-pelvic spine re-
liable and valid? A systematic critical lit-
erature review. J Manipulative Physiol Ther 
2000; 23:258-275.

21.	 Saayman L, Hay C, Abrahamse H. Chiro-
practic manipulative therapy and low-level 
laser therapy in the management of cervi-
cal facet dysfunction: A randomized con-
trolled study. J Manipulative Physiol Ther 
2011; 34:153-163.

22.	 Furlan AD, Yazdi F, Tsertsvadze A, Gross 
A, van Tulder M, Santaguida L, Gagni-
er J, Ammendolia C, Dryden T, Doucette 
S, Skidmore B, Daniel R, Ostermann T, 
Tsouros S. A systematic review and meta-
analysis of efficacy, cost-effectiveness, and 
safety of selected complementary and al-
ternative medicine for neck and low-back 
pain. Evid Based Complement Alternat Med 
2012; 2012:953139.

23.	 Okoro CA, Zhao G, Li C, Balluz LS. Has 
the use of complementary and alterna-
tive medicine therapies by U.S. adults with 
chronic disease-related functional limita-
tions changed from 2002 to 2007? J Altern 
Complement Med 2013; 19:217-223.

24.	 Manchikanti L, Falco FJE, Singh V, Pam-
pati V, Parr AT, Benyamin RM, Fellows B, 
Hirsch JA. Utilization patterns of interven-
tional techniques in managing chronic 
pain in the Medicare population: Analysis 
of growth from 2000 to 2011. Pain Physi-
cian 2012; 15:E969-E982.

25.	 Manchikanti L, Pampati V, Falco FJE, 
Hirsch JA. Growth of spinal intervention-
al pain management techniques: Analysis 
of utilization trends and Medicare expen-
ditures 2000 to 2008. Spine (Phila Pa 1976) 
2013; 38:157-168.

26.	 Manchikanti L, Pampati V, Singh V, Bo-
swell MV, Smith HS, Hirsch JA. Explosive 
growth of facet joint interventions in the 
Medicare population in the United States: 
A comparative evaluation of 1997, 2002, 
and 2006 data. BMC Health Serv Res 2010; 
10:84.

27.	 Centers for Medicare and Medicaid Ser-
vices. www.cms.hhs.gov/home/medicare.
asp

28.	 Chou R, Huffman L. Guideline for the Eval-
uation and Management of Low Back Pain: 
Evidence Review. American Pain Society, 
Glenview, IL, 2009. www.ampainsoc.org/
pub/pdf/LBPEvidRev.pdf. 

29.	 Manchikanti L, Pampati V, Hirsch JA. Anal-
ysis of utilization patterns of vertebroplas-
ty and kyphoplasty in the Medicare pop-
ulation. J Neurointervent Surg 2012; Pub-
lished Online July 7, 2012.

30.	 Staal JB, de Bie RA, de Vet HC, Hildeb-
randt J, Nelemans P. Injection therapy for 
subacute and chronic low back pain: An 
updated Cochrane review. Spine (Phila Pa 
1976) 2009; 34:49-59.

31.	 Abbott ZI, Nair KV, Allen RR, Akuthota VR. 
Utilization characteristics of spinal inter-
ventions. Spine J 2012; 1:35-43.

32.	 Service Specific Targeted Review Inter-
im Update for November 2011 – February 
2012 – Lumbar Facet Blockade. Noridian 
Administrative Services, Medicare Part B. 

	 www.noridianmedicare.com/partb/cov-
erage/lumbar_facet_blockade/findings.
html

33.	 US Department of Health and Human 
Services. Office of Inspector General 
(OIG). Medicare Payments for Facet Joint 
Injection Services (OEI-05-07-00200). 
September 2008. 

	 www.oig.hhs.gov/oei/reports/oei-05-07-
00200.pdf.

34.	 Manchikanti L, Abdi S, Atluri S, Benya-
min RM, Boswell MV, Buenaventura RM, 
Bryce DA, Burks PA, Caraway DL, Calod-
ney AK, Cash KA, Christo PJ, Cohen SP, 
Colson J, Conn A, Cordner HJ, Couba-
rous S, Datta S, Deer TR, Diwan SA, Falco 
FJE, Fellows B, Geffert SC, Grider JS, Gup-
ta S, Hameed H, Hameed M, Hansen H, 
Helm II S, Janata JW, Justiz R, Kaye AD, Lee 
M, Manchikanti KN, McManus CD, On-
yewu O, Parr AT, Patel VB, Racz GB, Seh-
gal N, Sharma M, Simopoulos TT, Singh 
V, Smith HS, Snook LT, Swicegood J, Valle-

jo R, Ward SP, Wargo BW, Zhu J, Hirsch 
JA. An update of comprehensive evi-
dence-based guidelines for intervention-
al techniques of chronic spinal pain: Part 
II: Guidance and recommendations. Pain 
Physician 2013; 16:S49-S253.

35.	 Atluri S, Singh V, Datta S, Geffert S, Sehgal 
N, Falco FJE. Diagnostic accuracy of tho-
racic facet joint nerve blocks: An update of 
the assessment of evidence. Pain Physician 
2012; 15:E483-E496.

36.	 Falco FJE, Datta S, Manchikanti L, Seh-
gal N, Geffert S, Singh V, Smith HS, Bo-
swell MV. An updated review of diagnostic 
utility of cervical facet joint injections. Pain 
Physician 2012; 15:E807-E838.

37.	 Falco FJE, Manchikanti L, Datta S, Wargo 
BW, Geffert S, Bryce DA, Atluri S, Singh V, 
Benyamin RM, Sehgal N, Ward S, Helm 
II S, Gupta S, Boswell MV. Systematic re-
view of therapeutic effectiveness of cer-
vical facet joint interventions: An update. 
Pain Physician 2012; 15:E839-E868.

38.	 Falco FJE, Manchikanti L, Datta S, Sehgal 
N, Geffert S, Onyewu O, Singh V, Bryce 
DA, Benyamin RM, Simopoulos TT, Valle-
jo R, Gupta S, Ward SP, Hirsch JA. An up-
date of the systematic assessment of the 
diagnostic accuracy of lumbar facet joint 
nerve blocks. Pain Physician 2012; 15:E869-
E907.

39.	 Falco FJE, Manchikanti L, Datta S, Sehgal 
N, Geffert S, Onyewu O, Zhu J, Coubarous 
S, Hameed M, Ward SP, Sharma M, Ha-
meed H, Singh V, Boswell MV. An update 
of the effectiveness of therapeutic lum-
bar facet joint interventions. Pain Physician 
2012; 15:E909-E953.

40.	 Manchikanti L, Giordano J, Fellows B, 
Hirsch JA. Placebo and nocebo in inter-
ventional pain management: A friend or a 
foe – or simply foes? Pain Physician 2011; 
14:E157-E175.

41.	 Manchikanti L, Benyamin RM, Falco FJE, 
Caraway DL, Datta S, Hirsch JA. Guide-
lines warfare over interventional tech-
niques: Is there a lack of discourse or straw 
man? Pain Physician 2012; 15:E1-E26.

42.	 Medicare Program Integrity Manual. 
Chapter 13 - Local Coverage Determina-
tions. Rev. 443, December 14, 2012.

43.	 Medicare and Medicaid Statistical Supple-
ment report that provides detailed statis-
tical information on Medicare, Medicaid, 
and other Centers for Medicare & Med-
icaid Services (CMS) programs.  www.
cms.gov/Research-Statistics-Data-and-
Systems/Statistics-Trends-and-Reports/
MedicareMedicaidStatSupp/index.html

44.	 Freburger JK, Holmes GM, Agans RP, 
Jackman AM, Darter JD, Wallace AS, Cas-



Pain Physician: July/August 2013; 16:E365-E378

E378 	 www.painphysicianjournal.com

tel LD, Kalsbeek WD, Carey TS. The rising 
prevalence of chronic low back pain. Arch 
Intern Med 2009; 169:251-258.

45.	 Côté P, Cassidy JD, Carroll L. The Sas-
katchewan Health and Back Pain Survey. 
The prevalence of neck pain and related 
disability in Saskatchewan adults. Spine 
(Phila Pa 1976) 1998; 23:1689-1698.

46.	 Cassidy JD, Carroll LJ, Cotê P. The Sas-
katchewan Health and Back Pain Survey. 
The prevalence of low back pain and relat-
ed disability in Saskatchewan adults. Spine 
(Phila Pa 1976) 1998; 23:1860-1867.

47.	 Manchikanti L, Singh V, Falco FJE, Cash 
KA, Pampati V. Evaluation of lumbar fac-
et joint nerve blocks in managing chron-
ic low back pain: A randomized, double-
blind, controlled trial with a 2-year follow-
up. Int J Med Sci 2010; 7:124-135.

48.	 Manchikanti L, Singh V, Falco FJE, Cash 
KA, Fellows B. Comparative outcomes of a 
2-year follow-up of cervical medial branch 
blocks in management of chronic neck 
pain: A randomized, double-blind con-
trolled trial. Pain Physician 2010; 13:437-
450.

49.	 Manchikanti L, Singh V, Falco FJE, Cash 
KA, Pampati V, Fellows B. The role of tho-
racic medial branch blocks in managing 
chronic mid and upper back pain: A ran-
domized, double-blind, active-control tri-
al with a 2-year follow-up. Anesthesiol Res 
Pract 2012; 2012:585806.

50.	 Manchikanti L, Pampati V, Falco FJE, 
Hirsch JA. Assessment of the growth of 
epidural injections in the Medicare pop-
ulation from 2000 to 2011. Pain Physician 
2013; in press.

51.	 Manchikanti L, Falco FJE, Benyamin RM, 
Helm II S, Singh V, Hirsch JA. Value-based 
interventional pain management: A re-
view of Medicare national and local cover-
age determination policies. Pain Physician 
2013; 16:E145-E180.

52.	 Manchikanti L, Falco FJ, Benyamin RM, 
Helm S 2nd, Parr AT, Hirsch JA. The im-
pact of comparative effectiveness research 
on interventional pain management: Evo-
lution from Medicare Modernization Act 
to Patient Protection and Affordable Care 
Act and the Patient-Centered Outcomes 

Research Institute. Pain Physician 2011; 
14:E249-E282.

53.	 Manchikanti L, Falco FJE, Pampati V, Cash 
KA, Benyamin RM, Hirsch JA. Cost utili-
ty analysis of caudal epidural injections 
in the treatment of lumbar disc hernia-
tion, central spinal stenosis, post lum-
bar surgery syndrome, and axial or disco-
genic low back pain. Pain Physician 2013; 
16:E129-E143.

54.	 Kepler CK, Wilkinson SM, Radcliff KE, 
Vaccaro AR, Anderson DG, Hilibrand AS, 
Albert TJ, Rihn JA. Cost-utility analysis in 
spine care: A systematic review. Spine J 
2012; 12:676-690.

55.	 Indrakanti SS, Weber MH, Takemoto SK, 
Hu SS, Polly D, Berven SH. Value-based 
care in the management of spinal dis-
orders: A systematic review of cost-util-
ity analysis. Clin Orthop Relat Res 2012; 
470:1106-1023.

56.	 National Institute for Health and Clinical 
Excellence. Guide to the Methods of Tech-
nology Appraisal. NICE, London, 2008.

57.	 Taylor RS, Ryan J, O’Donnell R, Eldabe 
S, Kumar K, North RB. The cost-effec-
tiveness of spinal cord stimulation in 
the treatment of failed back surgery syn-
drome. Clin J Pain 2010; 26:463-469.

58.	 Tosteson AN, Skinner JS, Tosteson TD, Lu-
rie JD, Andersson GB, Berven S, Grove 
MR, Hanscom B, Blood EA, Weinstein JN. 
The cost effectiveness of surgical versus 
nonoperative treatment for lumbar disc 
herniation over two years: Evidence from 
the Spine Patient Outcomes Research Tri-
al (SPORT). Spine (Phila Pa 1976) 2008; 
33:2108-2115.

59.	 Tosteson AN, Lurie JD, Tosteson TD, Skin-
ner JS, Herkowitz H, Albert T, Boden 
SD, Bridwell K, Longley M, Andersson 
GB, Blood EA, Grove MR, Weinstein JN; 
SPORT Investigators. Surgical treatment 
of spinal stenosis with and without de-
generative spondylolisthesis: Cost-effec-
tiveness after 2 years. Ann Intern Med 2008; 
149:845-853.

60.	 Dagenais S, Haldeman S, Polatin PB. It is 
time for physicians to embrace cost effec-
tiveness and cost utility analysis research 
in the treatment of spinal pain. Spine J 

2005; 5:357-360.
61.	 Dagenais S, Roffey DM, Wai EK, Halde-

man S, Caro J. Can cost utility evalua-
tions inform decision making about inter-
ventions for low back pain? Spine J 2009; 
9:944-957.

62.	 Dagenais S, Caro J, Haldeman S. A sys-
tematic review of low back pain cost of ill-
ness studies in the United States and in-
ternationally. Spine J 2008; 8:8-20. 

63.	 Hashimoto R, Dettori JR, Henrikson NB, 
Kercher L. Chou R. Health Technology As-
sessment, Washington State Health Care 
Authority. Spinal Cord Stimulation. Spec-
trum Research, Inc., July 23, 2010.

	 www.hta .hca.wa.gov/documents/
scs_072310_report_final.pdf

64.	 Hollingworth W, Turner JA, Welton NJ, 
Comstock BA, Deyo RA. Costs and cost 
effectiveness of spinal cord stimulation 
(SCS) for failed back surgery syndrome: 
An observational study in a workers’ com-
pensation population. Spine (Phila Pa 1976) 
2011; 36:2076-2083.

65.	 Price C, Arden N, Coglan L, Rogers P. 
Cost-effectiveness and safety of epidur-
al steroids in the management of sciatica. 
Health Technol Assess 2005; 9:1-58, iii.

66.	 Manchikanti L, Pakanati RR, Pampati V. 
Comparison of three routes of epidural 
steroid injections in low back pain. Pain 
Digest 1999; 9:277-285.

67.	 Whynes DK, McCahon RA, Ravenscroft A, 
Hardman J. Cost effectiveness of epidural 
steroid injections to manage chronic low-
er back pain. BMC Anesthesiol 2012; 12:26.

68.	 Manchikanti L, Pampati V, Bakhit CE, Ri-
vera JJ, Beyer CD, Damron KS, Barnhill 
RC.  Effectiveness of lumbar facet joint 
nerve blocks in chronic low back pain: A 
randomized clinical trial. Pain Physician 
2001; 4:101-117.

69.	 Could truly informed consent transform 
spine care? The Back Letter 2013; 6:61,67-
69.

70.	 Chou R, Atlas SJ, Loeser JD, Rosenquist 
RW, Stanos SP. Guideline warfare over in-
terventional therapies for low back pain: 
Can we raise the level of discourse? J Pain 
2011; 12:833-839.


