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Background: The increase in the utilization of various techniques in managing chronic pain,
including interventional techniques, is a major concern for policy-makers and the public at large.
Consequently, multiple regulations have been instituted to reduce health care expenditures in
general and expenditures related to interventional techniques in particular. Previous investigations
have shown significant increases of utilization of interventional techniques across the board with
minor decreases noted in 2007, 2010, 2012 and 2013.

Objective: To assess the patterns of utilization of interventional techniques in chronic pain
management in the fee-for-service (FFS) Medicare population.

Study Design: Analysis of utilization patterns of interventional techniques from 2000 to 2014 in
Fee-for-Services (FFS) Medicare beneficiaries in managing chronic pain.

Methods: The analyzed data was derived from the Centers for Medicare and Medicaid Services
(CMS) Physician/Supplier Procedure Summary Master Data from 2000 to 2014.

Results: The analysis of data from 2000 to 2014 in FFS Medicare beneficiaries showed overall
utilization of interventional techniques increasing at a rate of 153% and an annual average growth
rate of 6.9% per 100,000 Medicare population with increase in services of 242%. This showed a
3% decrease per 100,000 Medicare population, compared to the data from 2000 through 2013,
even though services increased by 6% due to the increase in the number of Medicare recipients
in the FFS beneficiary group. The overall increases in epidural and adhesiolysis procedures were
165% with a rate of 96% per 100,000 Medicare population with an average annual increase of
4.9%. Facet joint interventions and sacroiliac joint blocks increased at a rate of 313% per 100,000
population with an annual average increase of 10.7%. Disc procedures and other types of nerve
blocks increased at a much lesser pace than epidural and adhesiolysis procedures or facet joint
interventions with an increase of 54% per 100,000 Medicare population and annual increase of
3.1%. A decrease in utilization was noted in 5 of 14 years ranging from 1.2% to 3.8%.

Limitations: The limitations of this updated utilization patterns of interventional techniques in
managing chronic pain are multiple with lack of inclusion of participants from Medicare Advantage
Plans, lack of complete and accurate data for statewide utilization, and potential errors in coding,
billing, and documentation.

Conclusion: This overall analysis of patterns of utilization in managing chronic pain with
interventional techniques showed a continued and significant increase in FFS Medicare beneficiaries
from 2000 to 2014 with an increase of 153% per 100,000 Medicare population and at a rate of
6.9% on average per year. However, there were decreases of 2.9% in 2007, 3.8% in 2010, and
1.3%, 3.4%, and 1.2% from 2012 to 2014.

Key words: Interventional pain management, chronic spinal pain, interventional techniques,
epidural injections, adhesiolysis, facet joint interventions, sacroiliac joint injections, disc procedures,

other types of nerve blocks
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atterns of utilization of multiple modalities of

treatments in managing chronic pain range are

increasing, from over the counter medications
to complex surgical fusions (1-14). Despite numerous
modalities of treatments, prevalence of chronic pain
and, more importantly, disability and the adverse
economic impact continue (15-27). In fact, spinal
pain related disability, has contributed to 3 of the 5
disorders in the United States including low back pain,
other musculoskeletal disorders, and neck pain (17-23).
Consequently, costs of utilization and the complications
have been the focus of major discussions (2,11-16,28-
45). Further, the published reports show that utilization
of interventional techniques in managing chronic pain
has been increasing over the years, despite multiple
warnings and regulations (11,12,14,36-40,42-45).
Manchikanti et al (11,14,38,42) have shown these
increases in various assessments, along with increasing
expenditures. The recent assessment (14), which
included the data from 2000 to 2013, showed a 156%
increased utilization of interventional techniques
per 100,000 Medicare population with an annual
increase of 7.5% compared to a 12% increase in the
U.S. population with an annual increase of 0.9% and
a 31% increase in the Medicare population with an
annual increase of 2.1%. In addition, there have been
assessments and recommendations from the Office of
Inspector General (OIG) in reference to transforaminal
epidural injections and facet joint injections (39,40).

Interventional pain management was recognized
as a specialty in 2002 with a definition of interventional
techniques in 2001 and membership on the Carrier
Advisory Committee (CAC) in 2005 (14,38,42). Develop-
ments have been associated with excessive utilization,
discordant Local Coverage Determinations (LCDs) and
inability to focus on appropriateness of interventional
techniques (38,42).

With the enactment of the Affordable Health Care
Act, Medicare has become an organization establishing
standards (41,46). In addition, in the era of evidence-
based medicine (EBM), there has been lack of agree-
ment between proponents (47-62) and opponents
resulting in discordant opinions and conclusions in
reference to effectiveness and appropriateness of mul-
tiple interventional techniques (63-65). It has also been
emphasized that there is significant evidence of con-
flicts or confluence of interest in assessments leading
to inappropriate conclusions as the basis of discordant
results (58,60,66-69).

This assessment is undertaken to analyze utiliza-

tion patterns of interventional techniques in chronic
pain from 2000 through 2014.

MEeTHODS

This analysis was performed utilizing Strengthening
the Reporting of Observational studies in Epidemiology
(STROBE) guidance (70). Approval by the Institutional
Review Board was not required for the present analysis
which encompassed de-identified data which is non-
attributable and non-confidential, available through
the Centers for Medicare and Medicaid Services (CMS)
database (71).

Study Design

This analysis of the utilization patterns and vari-
ables of interventional techniques from 2000 to 2014
in the Medicare fee-for-service (FFS) population in the
United States included all interventional techniques,
but excluded continuous epidurals, neurolytic proce-
dures, trigger point injections, vertebral augmentation
procedures, and implantables.

Setting

This analysis was performed in a tertiary referral
center of interventional pain management services in
the United States utilizing National Database of Spe-
cialty Utilization Data Files from CMS, for FFS Medicare
(71).

Participants
Participants in this database included all FFS Medi-
care recipients from 2000 to 2014.

Measures

Allowed services were calculated from services
submitted minus services denied and services with zero
payments. Allowed services were assessed for each pro-
cedure and rates were calculated based on Medicare
beneficiaries for the corresponding year and are report-
ed as procedures per 100,000 Medicare beneficiaries.

CPT Codes Assessed

For this study of utilization patterns, the Current
Procedural Terminology procedure codes for interven-
tional techniques [Epidural and Adhesiolysis procedures
(62310, 62311, 64479, 64480, 64483, 64484, 62263,
62264); Facet Joint interventions and S| joint blocks
(64470, 64472, 64475, 64476, 64490, 64491-new, 64492-
new, 64493-new, 64494-new, 64495-new, 64622, 64623,
64626, 64627, 64633-new, 64634-new, 64635-new,
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64636-new, 27096); Discography and Disc decompres-
sion (62290, 62291, 62287); other type of nerve blocks
(64400, 64402, 64405, 64408, 64410, 64412, 64413,
64417, 64420, 64421, 64425, 64430, 64445, 64505, 64510,
64520, 64530, 64600, 64605, 64610, 64613, 64620, 64630,
64640, 64680)] were utilized for years 2000 through
2014. The data were then tabulated based on the place
of service — facility (ambulatory surgery center, hospital
outpatient department) or non-facility (office).

Interventional techniques were performed histori-
cally by various types of providers even though the ma-
jority of them are performed by specialists representing
interventional pain management, pain medicine, anes-
thesiology, and physical medicine and rehabilitation.
These specialties were identified by Medicare designa-
tion and were grouped into interventional pain man-
agement, surgical group, radiologic specialties, other
physicians, and other providers as follows: Various spe-
cialties were described as providers: interventional pain
management -09, pain medicine -72, anesthesiology
-05, physical medicine and rehabilitation -25, neurology
-13, psychiatry -26, all constituting interventional pain
management; orthopedic surgery -20, general surgery
-17, and neurosurgery -14 as a surgical group; radiology
specialties as a separate group (-30 diagnostic radiology,
-94 interventional radiology); all other physicians as an-
other group; and all other providers were considered as
other providers.

Assessment of State Utilization Data

In determination of utilization for the states, the
data was based on Medicare Part B carriers for 2014.
This data is provided only from 2008 to 2014.

Data Sources

For this analysis of patterns of utilization, physician
supplier procedure summary master data from 2000
through 2014 from the CMS was utilized (71).

Bias

The data was purchased by the American Society
of Interventional Pain Physicians. This analysis was
conducted without external funding or support, with
the internal resources of the primary author’s practice.
It has been shown that the 100% data set is expected
to be unbiased and unpredictable in terms of any pa-
tient characteristics and provides accurate information
(11,14,72,73). In this analysis we have utilized all pa-
tients enrolled in FFS Medicare, instead of only patients
aged 65 or older as in other evaluations (72,73), due to

the finding that a significant proportion of patients be-
low the age of 65 undergo interventional techniques
(11,74). With emerging Affordable Care coverage,
increasing disability, and increasing population over
the age of 65, Medicare represents the single largest
health care payer in the United States, with over 53.8
million beneficiaries in 2014 (74). Consequently, the
interventional techniques performed on Medicare
beneficiaries increasingly represent a large proportion
of the procedures for chronic pain in the United States.

Study Size

This analysis included a large population - recipi-
ents of FFS Medicare in the United States undergoing
interventional techniques from 2000 to 2014 with 39.6
million beneficiaries in 2000, increasing to 53.8 million
beneficiaries in 2014 (75).

Statistical Analysis

The data were analyzed using SPSS 9.0 statistical
software (SPSS, Inc., Chicago, IL) Microsoft Access 2003,
and Microsoft Excel 2003 (Microsoft, Redmond, WA).

REesuLTs

Population Characteristics

Table 1 shows the growth of the U.S. population
and Medicare beneficiaries along with overall utiliza-
tion patterns of IPM services and rate for 100,000 FFS
Medicare population. Overall the U.S. population in-
creased 13%, whereas the population over 65 years of
age increased 31.7% with an annual increase of 0.9%
for the overall population and 2% for those over 65
years of age. The elderly population over 65 years
of age constituted 12.4% of the population in 2000
increasing to 14.48% with a proportional increase of
16.8% from 2000 to 2014. Medicare beneficiaries in-
cluding those over 65 years of age and also disabled
individuals less than 65 years of age increased from
14% of the U.S. population in 2000 to 16.8% in 2014
with a proportion of change of 19.8%. Disabled indi-
viduals increased 65.7% compared to 30.2% for the
elderly with an annual increase of 3.7% for disabled
individuals and 1.9% for the elderly. Overall utilization
of interventional techniques increased by 153% with
an annual increase of 6.9%.

Utilization Characteristics
Table 2 and Fig. 1 show the summary of frequency
of utilization in various categories of interventional
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Table 1. Summary of the frequency of utilization of various categories of interventional procedures in the Medicare population from
2000 to 2014.

U.S. Population Fee-for-service Medicare Beneficiaries IPM Services
> o, o,
265 Years (,000) Number of > 65 <65 % of % of
Y Total s % to Change Per Change
ear . individuals years years .
Population 9% of US .. U.s. Services from 100,000 from
(,000) Number lati participating | 1 tion (,000) (-000) Previous | population | Previous
? population | 5, Medicare | POP (Percent) | Percent rop
Year Year
34,262 5,370
9 9 > > - o
Y2000 282,172 35,077 12.40% 39,632 14.0% (86.5%) | (13.5%) 1,469,495 3,708
34,478 5,567
0, 0, 0, 0,
Y2001 285,040 35,332 12.40% 40,045 14.0% (86.1%) | (13.9%) 1,760,456 | 19.8% 4,396 18.6%
34,698 5,805
0, 0, 0, 0,
Y2002 288,369 35,605 12.30% 40,503 14.0% (85.7%) | (14.3%) 2,183,052 | 24.0% 5,390 22.6%
35,050 6,078
0, 0 > > 0 0,
Y2003 290,211 35,952 12.40% 41,126 14.2% (85.2%) | (14.8%) 2,559,323 17.2% 6,223 15.5%
35,328 6,402
0, 0y 0, 0
Y2004 292,892 36,302 12.40% 41,729 14.2% (84.7%) | (15.3%) 3,335,047 | 30.3% 7,992 28.4%
35,777 6,723
0, 0 0, 0,
Y2005 295,561 36,752 12.40% 42,496 14.4% (84.2%) | (15.8%) 3,660,699 9.8% 8,614 7.8%
36,317 7,022
0, 0 0 0
Y2006 299,395 37,264 12.40% 43,339 14.5% (83.8%) | (16.2%) 4,146,124 | 13.3% 9,567 11.1%
36,966 7,297
0, 0y - v - 0
Y2007 301,290 37,942 12.60% 44,263 14.7% (83.5%) | (16.5%) 4,111,127 0.8% 9,288 2.9%
37,896 7,516
Y2008 304,056 38,870 12.80% 45,412 14.9% (83.4%) | (16.6%) 4,433,411 7.8% 9,763 5.1%
38,177 7,624
0, 0, 0, 0,
Y2009 307,006 39,570 12.90% 45,801 14.9% (83.4%) | (16.6%) 4,645,679 |  4.8% 10,143 3.9%
38,991 7,923
0, 0y > > - 0y - v
Y2010 308,746 | 40,268 13.00% 46,914 15.2% (83.1%) | (16.9%) 4,578,977 1.4% 9,760 3.8%
40,000 8,300
v v 0 0,
Y2011 311,583 41,370 13.28% 48,300 15.5% (82.8%) | (17.2%) 4,815,673 5.2% 9,970 2.2%
41,900 8,500
0y 0, 0y - 0,
Y2012 313,874 43,144 13.75% 50,300 16.0% (83.3%) | (16.9%) 4,947,974 | 2.7% 9,837 1.3%
43,100 8,800
0 0 > > - 0 - 0,
Y2013 316,129 44,704 14.14% 51,900 16.4% (83.0%) | (17.0%) 4,932,950 0.3% 9,505 3.4%
44,600 8,900
0, 0, 0, _19
Y2014 318,892 46,179 14.48% 53,500 16.8% (83.4%) | (16.5%) 5,025,904 1.9% 9,394 1.2%
Change 13.0% 31.7% 16.8% 35.0% 19.8% 30.2% 65.7% 242% - 153% -
GM 0.9% 2.0% 2.2% 1.9% 3.7% 9.2% - 6.9% -

*(Excluding continuous epidurals, intraarticular injections, trigger point and ligament injections, peripheral nerve blocks, vertebral augmentation
procedures, and implantables)

techniques in Medicare beneficiaries from 2000 to 2014

Continuous

epidurals,

intraarticular

injections,

with distribution of procedural characteristics.

As shown in Table 2, the overall rate of increase
for all procedures of all interventional techniques was
153% with an annual increase of 6.9%, with epidural
and adhesiolysis procedures increasing 96% and 4.9%,
facet joint interventions and sacroiliac joint blocks
increasing 313% and 10.7%, and other types of nerve
blocks increasing 54% and 3.1%.

trigger point and ligament injections, peripheral nerve
blocks, vertebral augmentation procedures, and im-
plantables were excluded from this analysis.

Similar to Table 2, Fig. 1 shows the distribution
of procedural characteristics from 2000 to 2014
with epidural and adhesiolysis procedures declining
from 58.6% of overall utilization to 45.2% in 2014,
whereas facet joint nerve blocks and sacroiliac joint
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Table 2. Utilization/frequency of interventional techniques in the fee-for-service Medicare population from 2000 to 2014

Epidural and Facet joint Disc Procedures
adhesiolysis interventions and SI | and other types of Utilization of all interventional techniques®
y YP q
procedures joint blocks nerve blocks
Services Services Services Services % of Change % of Change
(Facility %) | ¥ | (Facility %) | " | (Facility %) | " | (Facility %) | in services Rate in Rate
860,787 424,796 183,912 1,469,495
2000 (79%) 2,172 (67%) 1,072 (87%) 464 (72%) 3,708
1,013,552 543,509 203,395 1,760,456
0, 0,
2001 (78%) 2,531 (62%) 1,357 (87%) 508 (69%) 19.8% 4,396 18.6%
1,199,324 708,186 275,542 2,183,052 o o
2002 (74%) 2,961 (58%) 1,748 (81%) 680 (64%) 24.0% 5,390 22.6%
1,370,862 884,035 304,426 2,559,323
0, 0,
2003 (71%) 3,333 (53%) 2,150 (80%) 740 (60%) 17.2% 6,223 15.5%
1,637,494 1,354,242 343,311 3,335,047 o o
2004 (65%) 3,924 (46%) 3,245 (79%) 823 (54%) 30.3% 7,992 28.4%
1,776,153 1,501,222 383,324 3,660,699
0 0
2005 (65%) 4,180 (47%) 3,533 (78%) 902 (54%) 9.8% 8,614 7.8%
1,870,440 1,896,688 378,996 4,146,124
,870, ,896, > ,146, 5 o
2006 (63%) 4,316 (40%) 4,376 (75%) 874 (49%) 13.3% 9,567 11.1%
1,940,454 1,820,695 349,978 4,111,127
-0.89 2999
2007 (62%) 4,384 (46%) 4,113 (73%) 791 (52%) 0.8% 9,288 2.9%
2,041,155 1,974,999 417,257 4,433,411
,041, 974, > ,433, o o
2008 (61%) 4,495 (46%) 4,349 (70% 919 (51%) 7.8% 9,763 5.1%
2,136,035 2,111,700 397,944 4,645,679
0 0,
2009 (59%) 4,664 (46%) 4,611 (69%) 869 (49%) 4.8% 10,143 3.9%
2,226,486 1,937,582 414,909 4,578,977
1226, 937, 3 ,078, Bwn B
2010 (57%) 4,746 (48%) 4,130 (62%) 884 (52%) 1.4% 9,760 3.8%
2,309,906 2,064,227 441,540 4,815,673
0, 0,
2011 (58%) 4,782 (50%) 4,274 (61%) 914 (48%) 5.2% 9,970 2.2%
2,324,563 2,159,057 464,354 4,947,974
324, »,159, > ,947, . a0
2012 (58%) 4,621 (50%) 4,292 (57%) 923 (53%) 2.7% 9,837 1.3%
2,278,790 2,197,766 456,394 4,932,950
-0.39 349
2013 (58%) 4,391 (51%) 4,235 (51%) 879 (53%) 0.3% 9,505 3.4%
2,273,104 2,370,000 382,800 5,025,904
1273, ,370, > 5025, 0 5
2014 (57%) 4,249 (50%) 4,430 (47%) 716 (52%) 1.9% 9,394 1.2%
Change 165% 96% 458% 313% 108% 54% 242% 153%
Average 7.2% 4.9% 13.1% 10.7% 5.4% 3.1% 9.2% 6.9%

Rate - IPM services per 100,000 Medicare Beneficiaries
*(Excluding continuous epidurals, intraarticular injections, trigger point and ligament injections, peripheral nerve blocks, vertebral augmentation
procedures, and implantables)

injections increased from 28.9% in 2000 to 47.2% in
2014. In addition, disc procedures and other types of
nerve blocks also decreased from 11.5% in 2000 to
7.3% in 2014. Over the years even though epidural
injections have increased in growth, they started
declining from 48% in 2011, to 47% in 2012, 46.2%
in 2013, and 45.2% in 2014. In contrast, the propor-
tion of facet joint nerve blocks in overall utilization

patterns decreased to 42.3% in 2010, but increased
10 42.9% in 2011, 43.6% in 2012, 44.6% in 2013, and
47.2% in 2014. In 2014 there was lower utilization
per 100,000 population of 4,430 compared to 4,611
of 2009 with highest utilization. Decreases in overall
utilization were also noted in 2007, 2010, and 2012
through 2014.
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Fig. 1. Distribution of procedural characteristics by type of procedures from 2000 to 2014.

Specialty Characteristics

Fig. 2, Table 3, and Appendix 1 show frequency
of utilization of interventional pain management
techniques based on specialty designation. Similar to
previous results (11,14), specialties incorporated into in-
terventional pain management performed the majority
of the procedures and also showed significant increases
in utilization patterns. As shown in Fig. 2, surgical
specialties continue to perform these procedures at a
proportion of 3.8%, radiologic specialties at 2.4%, and
all other physicians at 4.2%; however, other providers
has been declining with their performance of less than
1% of the procedures which was the same as in 2000.

State Distribution Characteristics

Table 4 and Appendix 2, Appendix 3, Appendix 4, Ap-
pendix 5 and Appendix 6 show frequency of utilization
of interventional techniques in managing chronic pain
from 2008 to 2014.

Table 4 shows rates (per 100,000 Medicare benefi-
ciaries) grouped by 2014 Medicare contractor carriers.

Changes from 2008 to 2014 ranged from the highest
decrease of 30.6% for the State of Tennessee (Cahaba)
to the highest increase of 39.5% for the State of Utah
(Noridian). There was no consistent pattern of increase
or decrease based on Medicare Part B carrier in 2014.
Despite numerous changes initiated and implemented
by Noridian, utilization was higher in Noridian states
compared to national averages.

Discussion

This assessment of utilization patterns of interven-
tional techniques in the FFS Medicare population from
2000 to 2014 showed rather dramatic increases. The
overall increases were present in all groups of patients
for all types of procedures with an overall increase of
153% per 100,000 Medicare population reflected by an
annual increase of 6.9%. Growth patterns showed the
lowest increase for disc procedures and other types of
nerve blocks with an annual rate of 3.1% and from 2000
to 2014 of 54%. The next category with an increase of
4.9% annual rate and overall increase of 96% is epi-
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Table 3. Frequency of utilization of interventional pain management techniques from 2000 to 2014, in fee-for-service Medicare

recipients.
Interventional Surgical (neuro, Radiology Other Other Providers
Specialty Pain Management general, & (interventional & Physicians (CRNA, NP & Total
# orthopedic) diagnostic) 24 PA)

Services Rate | Services | Rate Services Rate | Services | Rate | Services Rate Services* Rate
1,176,541 92,126 40,491 145,100 15,237

2000 (80.1%) 2,969 (6.3%) 232 (2.8%) 102 (9.9%) 366 (1.0%) 38 1,469,495 3,708
1,389,569 105,075 48,978 196,311 20,524

2001 (78.9%) 3,470 (6.0%) 262 (2.8%) 122 (11.2%) 490 (1.2%) 51 1,760,456 | 4,396
1,755,521 123,403 62,295 218,870 22,963

2002 (80.4%) 4,334 (5.7%) 305 (2.9%) 154 (10.0%) 540 (1.1%) 57 2,183,052 5,390
2,098,053 133,165 77,160 229,010 21,935

2003 (82.0%) 5,102 (5.2%) 324 (3.0%) 188 (8.9%) 557 (0.9%) 53 2,559,323 6,223
2,718,622 168,669 91,892 329,705 26,519

2004 (81.5%) 6,515 (5.1%) 404 (2.8%) 220 (9.9%) 790 (0.8%) 64 3,335,047 7,992
2,976,908 183,972 101,586 367,303 30,930

2005 (81.3%) 7,005 (5.0%) 433 (2.8%) 239 (10.0%) 864 (0.8%) 73 3,660,699 8,614
3,196,190 211,580 110,472 589,835 38,047

2006 (77.1%) 7,375 (5.1%) 488 2.7%) 255 (14.2%) 1361 (0.9%) 88 4,146,124 9,567
3,405,892 231,170 111,423 323,021 39,621

2007 (82.8%) 7,695 (5.6%) 522 (2.7%) 252 (7.9%) 730 (1.0%) 90 4,111,127 | 9,288
3,670,828 247,125 117,388 354,877 43,193

2008 (82.8%) 8,083 (5.6%) 544 (2.6%) 258 (8.0%) 781 (1.0%) 95 4,433,411 9,763
3,879,520 273,436 123,228 324,729 44,766

2009 (83.5%) 8,470 (5.9%) 597 2.7%) 269 (7.0%) 709 (1.0%) 98 4,645,679 | 10,143
3,917,426 222,784 121,127 265,771 51,869

2010 (85.6%) 8,350 (4.9%) 475 (2.6%) 258 (5.8%) 567 (1.1%) 111 4,578,977 | 9,760
4,159,585 206,805 127,614 259,177 62,492

2011 (86.4%) 8,612 (4.3%) 428 (2.6%) 264 (5.4%) 537 (1.3%) 129 4,815,673 9,970
4,302,121 197,982 129,823 244,626 73,422

2012 (86.9%) 8,553 (4.0%) 394 (2.6%) 258 (4.9%) 486 (1.5%) 146 4,947,974 9,837
4,331,789 185,630 119,172 231,899 64,460

2013 (87.8%) 8,346 (3.8%) 358 (2.4%) 230 (4.7%) 447 (1.3%) 124 4,932,950 | 9,505
4,467,374 183,111 119,684 209,379 46,356

2014 (88.9%) 8,350 (3.6%) 342 (2.4%) 224 (4.2%) 391 (0.9%) 87 5,025,904 | 9,394

Change 280% 181% 117% 61% 196% 119% 37% 1% 204% 125% 242% 153%

Geometric

average annual 10.0% 7.7% 5.7% 3.4% 8.0% 5.8% 2.3% 0.1% 8.3% 6.0% 9.2% 6.9%

change

Rate - IPM services per 100,000 Medicare Beneficiaries ; () percentage of row total
# (interventional pain management, pain medicine, anesthesiology, physiatry, neurology, and psychiatry)

*(Excluding continuous epidurals, intraarticular injections, trigger point and ligament injections, peripheral nerve blocks, vertebral augmentation
procedures, and implantables)
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Fig. 2. Utilization of interventional pain management techniques by specialty from 2000 to 2014, in Medicare recipients.

dural and adhesiolysis procedures. Facet joint interven-
tions and Sl joint blocks showed the most significant
increases of 313%, or an annual increase of 10.7%. The
proportion of epidural procedures from overall inter-
ventional techniques decreased from 58.6% in 2000
to 45.2% in 2014. In contrast, facet joint interventions
and sacroiliac joint injections increased from 28.9% to
47.2% similar to epidural and adhesiolysis procedures.
Disc procedures and other types of nerve blocks con-
stituted 11.5% of overall interventional techniques
in 2000 which decreased to 7.3% in 2014. Utilization
decreased in 5 of 14 years: 2.9% in 2007, 3.8% in 2010,
and 1.3%, 3.4%, and 1.2% from 2012 to 2014.

The results also showed similar patterns in place
of service as shown in earlier assessments (11) with
migration of procedures from hospital outpatient de-
partments to ambulatory surgical centers and offices as
shown in Table 5 and Figure 3.

The results of this evaluation of growth patterns
are similar to previous evaluations (11,14); however,
they differed from some assessments performed by
Friedly et al (72,73) which were old studies and also
focused only on the escalating use of injection thera-
pies in chronic low back pain. They also attempted to
couple increases with lack of evidence and geographic
variation (76). Consequently, these results may not re-
flect the present atmosphere as numerous new codes
have been issued, along with multiple regulations and
LCDs with changing health care dynamics. Abbott et al
(12) hypothesized utilizing an inappropriate concept
leading to conclusions which may not be applicable in
clinical practice today.

In addition, it also differs from a recent manuscript
on patterns of increase for facet joint interventions (77)
which miscalculated results by utilizing disallowed ser-
vices and duplication by utilizing ambulatory surgical
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Table 4. Rate of utilization of interventional pain management techniques from 2008 to 2014, in fee-for-service Medicare recipients
by 2016 Medicare Carriers contractors

State | 2008 | 2009 2000 | 2011 | 2012 | R2013 | R2014 | Change GM
Cahaba

Alabama 12,700 13,026 13,278 13,704 14,007 12,666 12,494 -1.6% -0.3%
Georgia 12,897 14,447 12,889 13,799 13,786 12,574 12,459 -3.4% -0.6%
Tennessee 12,310 12,482 12,030 12,844 12,987 10,165 8,548 -30.6% -5.9%
Total 12,645 13,398 12,704 13,452 13,577 11,788 11,157 -11.8% -2.1%
%CFPY 6% -5% 6% 1% -13% -5%

CGS

Kentucky 10,552 10,683 10,602 11,199 12,197 12,302 11,590 9.8% 1.6%
Ohio 8,808 9,420 9,176 9,156 9,364 9,138 8,806 0.0% 0.0%
Total 9,303 9,779 9,583 9,741 10,177 10,050 9,608 3.3% 0.5%
%CFPY 2% 4% -1% -4%

First Coast

Florida 16,940 16,071 14,175 14,188 14,104 13,237 13,194 -22.1% -4.1%
%CFPY -5% -12% 0% -1% -6% 0%

NGS

Connecticut 6,489 6,392 6,503 6,955 7,100 7,124 7,326 12.9% 2.0%
Illinois 8,926 9,607 8,807 8,898 9,308 9,044 8,715 -2.4% -0.4%
Massachusetts 6,899 7,379 7,891 8,828 9,423 9,420 9,172 32.9% 4.9%
Maine 6,069 6,186 6,055 6,570 6,920 6,823 7,488 23.4% 3.6%
Minnesota 5,436 5,561 5,381 5,453 5,504 5,173 4,826 -11.2% -2.0%
New Hampshire 9,007 10,014 11,096 11,853 11,846 11,027 10,092 12.1% 1.9%
New York 6,141 5,866 5,929 5,993 6,080 6,498 6,745 9.9% 1.6%
Rhode Island 7,425 7,021 7,665 7,471 6,502 5,420 5,392 -27.4% -5.2%
Vermont 5,832 6,258 6,080 6,066 5,839 6,119 6,246 7.1% 1.1%
Wisconsin 7,742 7,697 7,593 7,944 8,151 7,889 7,459 -3.7% -0.6%
Total 7,020 7,151 7,082 7,335 7,542 7,529 7,447 6.1% 1.0%
%CFPY 2% -1% 4% 3% 0% -1%

Noridian

Alaska 5,955 5,342 5,686 5,627 5,478 6,389 6,721 12.9% 2.0%
Arizona 9,704 11,267 11,906 12,627 12,950 13,152 13,414 38.2% 5.5%
California 7,735 8,022 7,733 7,826 7,824 7,711 7,173 -7.3% -1.2%
Idaho 7,022 7,407 7,187 7,829 7,599 7,537 7,839 11.6% 1.9%
Montana 7,603 7,600 6,647 7,276 7,050 6,979 6,842 -10.0% -1.7%
North Dakota 7,639 8,124 7,681 6,961 7,110 7,452 7,603 -0.5% -0.1%
Nevada 9,768 10,506 11,541 12,062 12,761 12,451 12,004 22.9% 3.5%
Oregon 3,934 4,228 4,271 4,448 4,587 4,804 4,612 17.2% 2.7%
South Dakota 11,022 11,980 10,233 10,006 9,106 9,220 8,843 -19.8% -3.6%
Utah 10,631 11,133 11,430 11,897 13,446 13,843 14,834 39.5% 5.7%
Washington 5,779 6,164 5,958 5,787 5,318 5,341 4,985 -13.7% -2.4%
Wyoming 6,777 7,071 7,423 6,569 6,687 7,557 8,016 18.3% 2.8%
Total 7,641 8,104 7,994 8,163 8,209 8,211 7,923 3.7% 0.6%
%CFPY 6% -1% 2% 1% 0% -4%
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Table 4 (cont.). Rate of utilization of interventional pain management techniques from 2008 to 2014, in fee-for-service Medicare

reciptents by 2016 Medicare Carriers contractors

State | 2008 | 2009 [ 2010 | 2001 | 2012 | R2013 | R2014 | Change | GM
Novitas

Arkansas 13,431 12,978 12,319 11,130 11,269 11,654 12,246 -8.8% -1.5%
Colorado 6,914 7,218 7,465 7,800 8,439 8,469 8,655 25.2% 3.8%
DC 50,336 50,647 52,070 57,626 57,006 71,556 75,143 49.3% 6.9%
Delaware 10,662 9,341 9,169 9,479 9,741 10,457 11,203 5.1% 0.8%
Louisiana 10,991 10,800 10,654 11,289 11,701 12,175 12,161 10.6% 1.7%
Maryland 9,477 9,213 8,798 9,619 9,639 10,384 10,941 15.5% 2.4%
Mississippi 10,931 12,668 11,957 12,422 12,799 12,545 11,760 7.6% 1.2%
New Jersey 7,644 7,446 7,577 7,924 7,841 8,580 8,635 13.0% 2.1%
New Mexico 6,658 6,420 6,525 6,886 7,039 6,761 6,579 -1.2% -0.2%
Oklahoma 9,179 9,923 9,862 10,561 11,055 11,356 12,511 36.3% 5.3%
Pennsylvania 7,215 6,878 7,075 7,298 7,409 7,791 7,868 9.0% 1.5%
Texas 15,436 16,025 13,916 13,839 12,916 12,214 12,291 -20.4% -3.7%
Total 10,806 10,952 10,366 10,622 10,502 10,654 10,834 0.3% 0.0%
%CFPY 1% -5% 2% -1% 1% 2%

Palmetto GBA

North Carolina 10,375 10,677 10,265 10,448 10,613 9,977 9,274 -10.6% -1.9%
South Carolina 12,111 12,800 13,018 13,756 14,276 14,423 14,399 18.9% 2.9%
Virginia 6,917 7,259 6,873 7,307 7,361 7,837 8,335 20.5% 3.2%
West Virginia 5,907 6,475 6,747 7,115 7,742 8,082 7,886 33.5% 4.9%
Total 9,219 9,648 9,451 9,850 10,103 10,098 9,947 7.9% 1.3%
%CFPY 5% -2% 4% 3% 0% -1%

WPS

Towa 6,191 6,025 6,061 6,405 6,415 6,317 6,027 -2.6% -0.4%
Indiana 11,318 11,191 11,484 12,158 12,278 11,607 11,819 4.4% 0.7%
Kansas 10,428 10,747 10,819 11,306 11,113 11,013 10,968 5.2% 0.8%
Michigan 14,047 14,822 14,915 14,751 14,660 14,309 14,332 2.0% 0.3%
Missouri 11,623 12,001 11,874 12,112 12,205 11,581 11,767 1.2% 0.2%
Nebraska 7,555 8,013 7,535 7,471 7,770 7,624 7,786 3.1% 0.5%
Total 11,449 11,806 11,864 12,083 12,103 11,711 11,778 2.9% 0.5%
%CFPY 3% 0.5% 2% 0% -3% 1%

US total 9,763 10,143 9,760 9,970 9,837 9,505 9,394 -3.8% -0.6%
%CFPY 4% -4% 2% -1% -3% -1%

center and physician services.

Analysis of the present data in reference to utili-
zation patterns of various procedures, specialties, and
geographic utilizations yield interesting results. Fig. 1
with proportionate distribution of procedural groups,
namely epidural and adhesiolysis procedures, facet
joint interventions, and Sl joint blocks, disc procedures,
and other types of nerve blocks, shows dynamic chang-
es in utilization patterns of various procedures. As an

example, in 2000, epidural and adhesiolysis procedures
constituted 58.6% of the total procedures and in 2014,
their proportion decreased to 45.2%. Facet joint inter-
ventions and S| joint blocks increased from 28.9% in
2000 to 47.2% in 2014. Similar to epidural injections,
disc procedures and other types of nerve blocks also de-
creased from a total of 11.5% in 2000 to 7.3% in 2014.
These increases for facet joint interventions and Sl joint
blocks is despite an overall strategy to reduce utilization
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of facet joint interventions based on OIG study results
released in September 2008 (39) and bundling of facet
joint nerve blocks to include fluoroscopy in 2009 (78),
showed decrease in utilization of facet joint injections
in 2010. Bundling of radiofrequency neurotomy and
sacroiliac joint injections in 2012 (79), change of defini-
tion of sacroiliac joint injections in 2002 (80), and trans-
foraminal epidural injections in 2010 (81) seems to have
made no significant difference in overall utilization
patterns. In addition, multiple aggressive approaches
utilized by Medicare carriers in various jurisdictions with
development of LCDs and multiple rather inappropriate
steps taken by the collaboration between Noridian and
the Multi-society Pain Workgroup (MPW) (38,42,82,83)
may or may not have influenced utilization patterns.
However, significant payment reductions, FDA warn-
ings, and fungal infections in 2014 reduced overall
utilization of epidural injections in 2014 (38,42,82-84).

There were no surprises in reference to the special-
ties performing interventional techniques. The majority
of the procedures (88.9%) were performed by groups
labeled as pain management, while all other special-
ties, including non-physician professionals, performed
11.1%.

Examination of the state utilization data based on
assignment of Medicare Part B carriers showed wide
fluctuations with a decrease of 30% utilization to an
increase of 30% utilization from 2008 to 2014. How-
ever, with most stringent LCDs, in jurisdictions devel-
oped by Noridian Health Services with the support of
MPW with lack of of LCD process as recommended by
Medicare Integrity Manual (38,42,82,86,87) have shown
an overall increase of 3.7%. In contrast, overall utiliza-
tion nationwide decreased 3.8%. In addition, 2 states
with highest utilization (Utah and Arizona) were from
Noridian Health Services.

Some critics have claimed that increased utilization
is based on simple over utilization. These allegations
seem to be based on misinterpretation of evidence
which often appears to be biased and contain numer-
ous conflicts of interest (63-66). However, appropriate
evidence synthesis, utilizing modern principles of analy-
sis of comparative effectiveness research without con-
flicts of interest and prepossession, has shown contrast-
ing results with moderate evidence of effectiveness for
multitude of interventional techniques (54-62). Further,
the prevalence of pain, and disability secondary to
chronic pain and its health economic impact continue
to increase at an unsustainable rate (1-27). Increasing
prevalence and disability have been highlighted by

numerous epidemiological studies in the United States
and across the world, leading to multiple types of in-
terventions (1-27). Freburger et al (19), in assessing the
prevalence of low back pain in North Carolina over a
span of 14 years from 1992 to 2006, showed an increase
from 3.9% to 10.2% or 162%. Multiple manuscripts
have shown increasing disability. In addition, under-
standing of the impact of chronic pain continues to
evolve, along with the patients’ right movement with
focusing on pain relief.

In fact, government agencies themselves have
promoted the escalating prevalence of pain and dis-
ability, often with misinformation (88) based on flawed
studies from IOM and Gaskin and Richard (15,16) which
combined multiple other conditions of disability into
chronic pain. Even then, spinal pain appears to be re-
sponsible for the burden of disability in a significant
proportion of patients along with health care expen-
ditures of approximately $100 billion a year instead of
$650 billion as reported by IOM and Gaskin and Richard
in the United States (15-27).

This comprehensive analysis attempted to utilize
the best available data on utilization by all the patients
on Medicare, but is limited by some deficiencies. One
of the advantages is inclusion of all Medicare patients
below and above the age of 65 due to the fact that a
significantly higher proportion of patients that receive
interventional techniques are those aged less than 65
years (74). However, the limitations are the lack of in-
clusion of Medicare advantage patients, and multiple
other providers including Medicaid, Workers' Compen-
sation, and other private carriers. The data from the
FDA (30) also affirms these results which showed utili-
zation of epidural injections of 6.6 million to 1.4 million
patients over the age of 65 years over a 5-year period.
Thus, this data may also have missed those on Medicare
with disability and those patients on Medicare Advan-
tage plans. FDA data also showed that among other
payers from age 0 to 59 years, 150,572 patients received
262,301 epidural injections in 2012.

In summary, interventional techniques continue to
grow at a rapid pace. Thus, application of principles of
accountable and value-based interventional pain man-
agement with a focus on medical necessity and proper
indications is crucial to provide appropriate interven-
tions and curb growth, while maintaining appropriate
access. However, multiple other issues including reduc-
ing overregulation and applying proper regulations
with appropriate reimbursement will also prevent the
shifting of services from one sector to the other.
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ConcLusion

From 2000 to 2014, interventional techniques
increased significantly in FFS Medicare beneficiaries
at a rate of 153% and an annual average growth of
6.9% per 100,000 Medicare population. The study also
showed disproportional increases in facet joint inter-
ventions and sacroiliac joint blocks.

Acknowledgments
The authors wish to thank Tom Prigge, MA, and

Laurie Swick, BS for manuscript review, and Tonie M.
Hatton and Diane E. Neihoff, transcriptionists, for their
assistance in preparation of this manuscript. We would
like to thank the editorial board of Pain Physician for
review and criticism in improving the manuscript.

Appendix 1. Frequency of utilization of interventional techniques for chronic pain from 2000 to 2014, in fee-for-

service Medicare recipients based on specialty.
CLICK HERE to view Appendix 1.

Appendix 2. Utilization of interventional pain management techniques services from 2008 to 2014, in fee-for-service

Medsicare recipients by 2016 Medicare Carriers contractors

CLICK HERE to view Appendix 2.

Appendix 3. Rate of utilization of interventional pain management techniques from 2008 to 2014, in fee-for-service

Medicare recipients by states alphabetical order

CLICK HERE to view Appendix 3.

Appendix 4. Utilization of services of interventional pain management techniques from 2008 to 2014, in fee-for-service

Medicare recipients by states alphabetical order

CLICK HERE to view Appendix 4

Appendix 5. Rate of utilization of interventional pain management techniques from 2008 to 2014, in fee-for-service
Medicare recipients by percentage of change from 2008 to 2014 in declining order

CLICK HERE to view Appendix 5

Appendix 6. Utilization of services of interventional pain management techniques from 2008 to 2014, in fee-for-service
Medicare recipients by percentage of change from 2008 to 2014 in declining order

CLICK HERE to view Appendix 6.

E542

www.painphysicianjournal.com



Utilization of Interventional Techniques in Medicare Population from 2000 to 2014

REFERENCES

1.

10.

11.

12.

13.

Leavitt SB. NSAID dangers may limit
pain-relief options. Pain-Topics News/
Research UPDATES, March 14, 2010.
http://updates.pain-topics.org/2010/03/
nsaid-dangers-may-limit-pain-relief.
html

Moore A, Wiffen P, Kalso E. Antiepileptic
drugs for neuropathic pain and fibro-
myalgia. JAMA 2014; 312:182-183.

Dart RC, Surratt HL, Cicero TJ, Parrino
MW, Severtson SG, Bucher-Bartelson
B, Green JL. Trends in opioid analge-
sic abuse and mortality in the United
States. N Engl ] Med 2015; 372:241-248.

Manchikanti L, Candido KD, Singh
V, Gharibo CG, Boswell MV, Benya-
min RM, Falco FJE, Grider JS, Diwan
S, Hirsch JA. Epidural steroid warning
controversy still dogging FDA. Pain Phy-
sician 2014; 17:E451-E474.

Rajaee SS, Bae HW, Kanim LE, Delamar-
ter RB. Spinal fusion in the United
States: Analysis of trends from 1998 to
2008. Spine (Phila Pa 1976) 2012; 37:67-76.
Deyo RA. Fusion surgery for lumbar
degenerative disc disease: Still more
questions than answers. Spine ] 2015;
15:272-274.

Yoshihara H, Yoneoka D. National trends
in the surgical treatment for lumbar de-
generative disc disease: United States,
2000 t0 2009. Spine ] 2015; 15:265-271.
Pannell WC, Savin DD, Scott TP, Wang
JC, Daubs MD. Trends in the surgical
treatment of lumbar spine disease in the
United States. Spine ] 2015; 15:11719-1727.
Manchikanti L, Hirsch JA. An update
on the management of chronic lum-
bar discogenic pain. Pain Manag 2015;
5:373-386.

Manchikanti L, Hirsch JA. Clinical man-
agement of radicular pain. Expert Rev
Neurother 2015; 15:681-693.

Manchikanti L, Pampati V, Falco FJE,
Hirsch JA. Growth of spinal interven-
tional pain management techniques:
Analysis of utilization trends and Medi-
care expenditures 2000 to 2008. Spine
(Phila Pa 1976) 2013; 38:157-168.

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

Lu Y, McAnany SJ, Hecht AC, Cho SK,
Qureshi SA. Utilization trends of cervi-
cal artificial disc replacement after FDA
approval compared with anterior cervi-
cal fusion: Adoption of new technology.
Spine (Phila Pa 1976) 2014; 39:249-255.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

Manchikanti L, Pampati V, Falco FJE,
Hirsch JA. An updated assessment of uti-
lization of interventional pain manage-
ment techniques in the Medicare popu-
lation: 2000 — 2013. Pain Physician 2015;
18:E115-E127.

Institute of Medicine (IOM). Relieving
Pain in America: A Blueprint for Trans-
forming Prevention, 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

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

US Burden of Disease Collaborators. The
state of US health, 1999-2010: Burden of
diseases, injuries, and risk factors. JAMA
2013; 310:591-608.

Buchbinder R, Blyth FM, March LM,
Brooks P, Woolf AD, Hoy DG. Placing the
global burden of low back pain in con-
text. Best Pract Res Clin Rheumatol 2013;
27:575-589.

Freburger JK, Holmes GM, Agans RP,
Jackman AM, Darter JD, Wallace AS, Cas-
tel LD, Kalsbeek WD, Carey TS. The rising
prevalence of chronic low back pain. Arch
Intern Med 2009; 169:251-258.

Sadosky AB, DiBonaventura M, Cappel-
leri JC, Ebata N, Fujii K. The association
between lower back pain and health sta-
tus, work productivity, and health care
resource use in Japan. ] Pain Res 2015;
8:119-130.

Hoy DG, Protani M, De R, Buchbinder R.
The epidemiology of neck pain. Best Pract
Res Clin Rheumatol 2010; 24:783-792.
Manchikanti L, Singh V, Falco FJE, Be-
nyamin RM, Hirsch JA. Epidemiology of
low back pain in adults. Neuromodulation
2014; 17:3-10.

Hoy D, March L, Brooks P, Blyth F,
Woolf A, Bain C, Williams G, Smith E,
Vos T, Barendregt J, Murray C, Burstein
R, Buchbinder R. The global burden of
low back pain: Estimates from the Glob-
al Burden of Disease 2010 study. Ann
Rheum Dis 2014; 73:968-974.

U.S. Social Security Administration. An-
nual statistical report on the Social Secu-
rity Disability Insurance Program, 2011.
Release July 2012.

www.ssa.gov/policy/docs/statcomps/di_

25.

26.

27.

28.

29.

30.

31

32.

33.

asr/2011/di_asri1.pdf

Manchikanti L, Hirsch JA. Lessons
learned in the abuse of pain relief medi-
cation: A focus on health care costs. Ex-
pert Rev Neurother 2013; 13:527-544.
Martin Bl, Deyo RA, Mirza SK, Turner
JA, Comstock BA, Hollingworth W, Sul-
livan SD. Expenditures and health status
among adults with back and neck prob-
lems. JAMA 2008; 299:656-664. Erratum
in: JAMA 2008; 299:2630.

Martin Bl, Turner JA, Mirza SK, Lee
MJ, Comstock BA, Deyo RA. Trends in
health care expenditures, utilization,
and health status among US adults with
spine problems, 1997-2006. Spine (Phila
Pa 1976) 2009; 34:2077-2084.
Manchikanti L, Falco FJE, Benyamin
RM, Gharibo CG, Candido KD, Hirsch
JA. Epidural steroid injections safety
recommendations by the Multi-Society
Pain Workgroup (MPW): More regula-
tions without evidence or clarification.
Pain Physician 2014; 17:E575-E588.

US. Food and Drug Administration.
Drug Safety Communications. FDA
Drug Safety Communication: FDA re-
quires label changes to warn of rare but
serious neurologic problems after epi-
dural corticosteroid injections for pain
www.fda.gov/downloads/Drugs/Drug-
Safety/UCM394286.pdf

Food and Drug Administration. Anes-
thetic and Analgesic Drug Products Ad-
visory Committee Meeting. November
24,-25, 2014. Epidural steroid injections
(ESI) and the risk of serious neurologic
adverse reactions.

www.fda.gov/downloads/AdvisoryCom-
mittees/CommitteesMeetingMateri-
als/Drugs/AnestheticAndAnalgesic-
DrugProductsAdvisoryCommittee/
UCM422692.pdf

Express Scripts Lab. A Nation in Pain.
Focusing on U.S. opioid trends for treat-
ment of short-term and longer-term
pain. December 2014.

http://lab.express-scripts.com/publi-
cations/~/media/d48ef3ee579848e7bf-
3f14af536d7548.ashx

Thielke SM, Turner JA, Shortreed SM,
Saunders K, Leresche L, Campbell CI,
Weisner CC, Korff MV. Do patient-per-
ceived pros and cons of opioids predict
sustained higher-dose use? Clin ] Pain
2014; 30:93-101.

Rudd RA, Aleshire N, Zibbell JE, Glad-
den RM. Increases in drug and opioid
overdose deaths — United States, 2000-

www.painphysicianjournal.com

E543



Pain Physician: May/June 2016: 19:E531-E546

34.

35

36.

37

38.

39-

40.

41.

42.

2014. MMWR Morb Mortal Wkly Rep
2015; 64:1-5.

Atluri S, Sudarshan G, Manchikanti L.
Assessment of the trends in medical
use and misuse of opioid analgesics
from 2004 to 2011. Pain Physician 2014;
17:E119-E128.

Yokell MA, Delgado MK, Zaller ND,
Wang NE, McGowan SK, Green TC. Pre-
sentation of prescription and nonpre-
scription opioid overdoses to US emer-
gency departments. JAMA Intern Med
2014; 174:2034-2037.

Pettit AC, Malani AN. Outbreak of fun-
gal infections associated with contami-
nated methylprednisolone acetate: An
update. Curr Infect Dis Rep 2015; 17:441.

Rathmell JP, Benzon HT, Dreyfuss P,
Huntoon M, Wallace M, Baker R, Riew
KD, Rosenquist RW, Aprill C, Rost NS,
Buvanendran A, Kreiner DS, Bogduk N,
Fourney DR, Fraifeld E, Horn S, Stone
J, Vorenkamp K, Lawler G, Summers J,
Kloth D, O’'Brien D Jr, Tutton S. Safe-
guards to prevent neurologic complica-
tions after epidural steroid injections:
Consensus opinions from a multidis-
ciplinary working group and nation-
al organizations. Anesthesiology 2015;
122:974-984.

Manchikanti L, Helm Il S, Singh V,
Hirsch JA. Accountable intervention-
al pain management: A collaboration
among practitioners, patients, payers,
and government. Pain Physician 2013;
16:E635-E670.

US Department of Health and Human
Services. Office of Inspector General
(OIG). Medicare Payments for Facet
Joint Injection Services (OEl-05-07-
00200). September 2008.
www.oig.hhs.gov/oei/reports/oei-05-07-
00200.pdf

US Department of Health and Human
Services. Office of Inspector General
(OIG). Inappropriate  Medicare Pay-
ments for Transforaminal Epidural In-
jection Services (OEI-05-09-00030). Au-
gust 2010.
http://oig.hhs.gov/oei/reports/oei-o05-
09-00030.pdf

Public Law No: 111-148: H.R. 3590. Pa-
tient Protection and Affordable Care Act.
March 23, 2010.

Manchikanti L, Falco FJE, Benyamin
RM, Helm II'S, Singh V, Hirsch JA. Val-
ue-based interventional pain manage-
ment: A review of Medicare national
and local coverage determination poli-

43

44.

45.

46.

47.

48.

49.

50.

51.

cies. Pain Physician 2013; 16:E145-E180.

Manchikanti L, Benyamin RM. Key safe-
ty considerations when administering
epidural steroid injections. Pain Manag
2015; 5:261-272.

Manchikanti L, Falco FJE. Safeguards
to prevent neurologic complications
after epidural steroid injections: Analy-
sis of evidence and lack of applicability
of controversial policies. Pain Physician
2015; 18:E129-E138.

Manchikanti L, Hirsch JA. Neurological
complications associated with epidural
steroid injections. Curr Pain Headache
Rep 2015; 19:482.

Manchikanti L, Hirsch JA. Regulatory
burdens of the Affordable Care Act. Har-
vard -Health Policy Rev 2012; 13:9-12.
Manchikanti L, Benyamin RM, Falco FJ,
Kaye AD, Hirsch JA. Do epidural injec-
tions provide short- and long-term re-
lief for lumbar disc herniation? A sys-
tematic review. Clin Orthop Relat Res
2015; 473:1940-1956.

Manchikanti L, Nampiaparampil DE,
Manchikanti KN, Falco FJE, Singh V, Be-
nyamin RM, Kaye AD, Sehgal N, Soin A,
Simopoulos TT, Bakshi S, Gharibo CG,
Gilligan CJ, Hirsch JA. Comparison of
the efficacy of saline, local anesthetics,
and steroids in epidural and facet joint
injections for the management of spinal
pain: A systematic review of randomized
controlled trials. Surg Neurol Int 2015;
6:5194-S235.

Kaye AD, Manchikanti L, Abdi S, Atluri
S, Bakshi S, Benyamin R, Boswell MV,
Buenaventura R, Candido KD, Cord-
ner HJ, Datta S, Doulatram G, Gharibo
CG, Grami V, Gupta S, Jha S, Kaplan
ED, MallaY, Mann DP, Nampiaparampil
DE, Racz G, Raj P, Rana MV, Sharma
ML, Singh V, Soin A, Staats PS, Vallejo
R, Wargo BW, Hirsch JA. Efficacy of epi-
dural injections in managing chronic
spinal pain: A best evidence synthesis.
Pain Physician 2015; 18:E939-E1004.
Boswell MV, Manchikanti L, Kaye AD,
Bakshi S, Gharibo CG, Gupta S, Jha S,
Nampiaparampil DE, Simopoulos TT,
Hirsch JA. A best-evidence systematic
appraisal of the diagnostic accuracy and
utility of facet (zygapophysial) joint in-
jections in chronic spinal pain. Pain Phy-
sician 2015; 18:E497-E533.

Manchikanti L, Kaye AD, Boswell MV,
Bakshi S, Gharibo CG, Grami V, Grider
JS, Gupta S, Jha S, Mann DP, Nampia-
parampil DE, Sharma ML, Shroyer LN,
Singh V, Soin A, Vallejo R, Wargo BW,

52.

53

54.

55-

56.

57

58.

59-

60.

Hirsch JA. A systematic review and best
evidence synthesis of the effectiveness
of therapeutic facet joint interventions
in managing chronic spinal pain. Pain
Physician 2015; 18:E535-E582.
Simopoulos TT, Manchikanti L, Gupta S,
Aydin SM, Kim CH, Solanki D, Nampia-
parampil DE, Singh V, Staats PS, Hirsch
JA. Systematic review of the diagnostic
accuracy and therapeutic effectiveness
of sacroiliac joint interventions. Pain
Physician 2015; 18:E713-E756.
Manchikanti L, Kaye AD, Manchikanti
KN, Boswell MV, Pampati V, Hirsch JA.
Efficacy of epidural injections in the
treatment of lumbar central spinal ste-
nosis: A systematic review. Anesth Pain
Med 2015; 5:€23139.

Manchikanti L, Helm II'S, Pampati V,
Racz GB. Percutaneous adhesiolysis
procedures in the medicare population:
Analysis of utilization and growth pat-
terns from 2000 to 2011. Pain Physician
2014; 17:E129-E139.

Manchikanti L, Manchikanti KN, Ghar-
ibo CG, Kaye AD. Efficacy of percuta-
neous adhesiolysis in the treatment of
lumbar post surgery syndrome. Anesth
Pain Med 2016; 6:e26172.

Manchikanti L, Hirsch JA, Falco FJ, Bo-
swell MV. Management of lumbar zyg-
apophysial (facet) joint pain. World J Or-
thop 2016; in press.

Manchikanti L, Hirsch JA, Kaye AD, Bo-
swell MV. Cervical zygapophysial (facet)
joint pain: Effectiveness of intervention-
al management strategies. Postgrad Med
2016; 128:54-68.

Manchikanti L, Knezevic NN, Boswell
MYV, Kaye AD, Hirsch JA. Epidural injec-
tions for lumbar radiculopathy and spi-
nal stenosis: A comparative systematic
review and meta-analysis. Pain Physician
2016; 19:E365-E410.

Manchikanti L, Nampiaparampil DE,
Candido KD, Bakshi S, Grider JS, Falco
FJE, Sehgal N, Hirsch JA. Do cervical
epidural injections provide long-term
relief in neck and upper extremity pain?
A systematic review. Pain Physician 2015;
18:39-60.

Manchikanti L, Abdi S, Atluri S, Benya-
min RM, Boswell MV, Buenaventura
RM, Bryce DA, Burks PA, Caraway DL,
Calodney AK, Cash KA, Christo PJ, Co-
hen SP, Colson J, Conn A, Cordner H)J,
Coubarous S, Datta S, Deer TR, Diwan
SA, Falco FJE, Fellows B, Geffert SC,
Grider S, Gupta S, Hameed H, Hameed
M, Hansen H, Helm Il S, Janata JW,

E544

www.painphysicianjournal.com



Utilization of Interventional Techniques in Medicare Population from 2000 to 2014

61.

62.

63.

64.

65.

66.

67.

Justiz R, Kaye AD, Lee M, Manchikanti
KN, McManus CD, Onyewu O, Parr AT,
Patel VB, Racz GB, Sehgal N, Sharma
M, Simopoulos TT, Singh V, Smith HS,
Snook LT, Swicegood |, Vallejo R, Ward
SP, Wargo BW, Zhu J, Hirsch JA. An up-
date of comprehensive evidence-based
guidelines for interventional techniques
of chronic spinal pain: Part II: Guidance
and recommendations. Pain Physician
2013; 16:549-5283.

Lewis R, Williams N, Matar HE, Din N,
Fitzsimmons D, Phillips C, Jones M,
Sutton A, Burton K, Nafees S, Hendry
M, Rickard I, Chakraverty R, Wilkinson
C. The clinical effectiveness and cost-
effectiveness of management strate-
gies for sciatica: Systematic review and
economic model. Health Technol Assess
2011; 15:1-578.

Lewis RA, Williams NH, Sutton AJ, Bur-
ton K, Din NU, Matar HE, Hendry M,
Phillips CJ, Nafees S, Fitzsimmons D,
Rickard I, Wilkinson C. Comparative
clinical effectiveness of management
strategies for sciatica: Systematic re-
view and network meta-analyses. Spine
] 2015; 15:1461-1477.

Chou R, Hashimoto R, Friedly J, Fu R,
DanaT, Elliott S, Sullivan S, Jarvik J. Pain
management injection therapies for low
back pain. Technology Assessment Re-
port Prepared for Agency for Healthcare
Research and Quality (AHRQ). Project
ID: ESIB0813. October 29, 2014.

Pinto RZ, Maher CG, Ferreira ML, Han-
cock M, Oliveira VC, McLachlan AJ, Koes
B, Ferreira PH. Epidural corticosteroid
injections in the management of sciat-
ica: A systematic review and meta-analy-
sis. Ann Intern Med 2012; 157:865-877.
Chou R, Huffman L. Guideline for the
Evaluation and Management of Low Back
Pain: Evidence Review. American Pain So-
ciety, Glenview, IL, 2009.

Manchikanti L, Boswell MV. Appropri-
ate design and methodologic quality as-
sessment, clinically relevant outcomes
are essential to determine the role
of epidural corticosteroid injections.
Commentary RE: Chou R, Hashimoto
R, Friedly J, Fu R, Bougatsos C, Dana
T, Sullivan SD, Jarvik J. Epidural corti-
costeroid injections for radiculopathy
and spinal stenosis: A systematic review
and meta-analysis. Ann Intern Med 2015;
163:373-381. Evid Based Med 2016; Feb 17.
[Epub ahead of print].

Eden J, Levit L, Berg A, Morton S (eds);
Committee on Standards for Systematic

68.

69.

70.

71.

72.

73

74-

75

76.

78.

Reviews of Comparative Effectiveness
Research; Institute of Medicine. Finding
What Works in Health Care. Standards for
Systematic Reviews. The National Acad-
emies Press, Washington, DC, 2011.

Cappola AR, FitzGerald GA. Confluence,
not conflict of interest: Name change
necessary. JAMA 2015; 314:1791-1792.
Manchikanti L, Benyamin RM, Falco
FJE, Caraway DL, Datta S, Hirsch JA.
Guidelines warfare over interventional
techniques: Is there a lack of discourse
or straw man? Pain Physician 2012;
15:E1-E26.

Vandenbroucke JP, Von Elm E, Altman
DG, Ggtzsche PC, Mulrow CD, Pocock
SJ, Poole C, Schlesselman J), Egger M;
Iniciativa STROBE. Strengthening the
reporting of observational studies in ep-
idemiology (STROBE): Explanation and
elaboration. Gac Sanit 2009; 23:158.

Centers for Medicare and Medicaid
Services.

www.cms.hhs.gov/home/medicare.Asp

Friedly J, Chan L, Deyo R. Increases in
lumbosacral injections in the Medicare
population: 1994 to 2001. Spine (Phila Pa
1976) 2007; 32:1754-1760.

Friedly J, Chan L, Deyo R. Geographic
variation in epidural steroid injection
use in Medicare patients. ] Bone Joint
Surg Am 2008; 90:1730-1737.
Manchikanti L, Singh V, Pampati V,
Smith HS, Hirsch JA. Analysis of growth
of interventional techniques in manag-
ing chronic pain in Medicare popula-
tion: A 10-year evaluation from 1997 to
2006. Pain Physician 2009; 12:9-34.

2015 Annual Report of the Boards of
Trustees of the Federal Hospital Insur-
ance and Federal Supplementary Medi-
cal Insurance Trust Funds, July 22, 2015.
www.cms.gov/Research-Statistics-Da-
ta-and-Systems/Statistics-Trends-and-
Reports/ReportsTrustFunds/downloads/
tr2o15.pdf

Manchikanti L, Boswell MV, Giordano J.
Re: Friedly J, Chan L, Deyo R. Increases
in lumbosacral injections in the Medi-
care population: 1994 to 2001. Spine
(Phila PA 1976) 2007; 32:1754-1760. Spine
(Phila Pa 1976) 2007; 32:3092.

Beckworth W), Jiang M, Hemingway
J, Hughes D, Staggs D. Facet injection
trends in the Medicare population and
the impact of bundling codes. Spine ]
2016 Mar 10. [Epub ahead of print].

Current  Procedural Terminology. CPT
2009. American Medical Association,

Chicago, 2008.

79. Department of Health and Human Ser-

vices, Centers for Medicare & Medicaid
Services. 42 CFR Parts 410, 414, 415, and
495. Medicare Program; Payment Poli-
cies Under the Physician Fee Schedule,
Five-Year Review of Work Relative Value
Units, Clinical Laboratory Fee Schedule:
Signature on Requisition, and Other Re-
visions to Part B for CY 2012. Final Rule.
November 28, 2011."

80. Department of Health and Human Ser-

vices, Centers for Medicare & Medicaid
Services. 42 CFR Parts 405, 410, 411, 414,
and 415. Medicare Program; Revisions
to Payment Policies and Five-Year Re-
view of and Adjustments to the Relative
Value Units Under the Physician Fee
Schedule for Calendar Year 2002; Final
Rule. November 1, 2001.

81. Department of Health and Human Ser-

83.

84.

8s.

vices, Centers for Medicare & Medicaid
Services. 42 CFR Parts 405, 409, 410, 411,
413, 414, 415, and 424 Medicare Pro-
gram; Payment Policies Under the Phy-
sician Fee Schedule and Other Revisions
to Part B for CY 2011; Final Rule. No-
vember 29, 2010.82. Fact Sheet.
Multi-Society Pain Workgroup Recom-
mendations on Interventional Pain Lo-
cal Coverage Decisions.

http://c.ymcdn.com/sites/www.spinalin-
jection.org/resource/resmgr/advocacy/
mpw_fact_sheet.pdf

Racoosin JA, Seymour SM, Cascio L,
Gill R. Serious neurologic events after
epidural glucocorticoid injection — the
FDA’s risk assessment. N Engl ] Med
2015; 373:2299-2301.

Kainer MA, Reagan DR, Nguyen DB,
Wiese AD, Wise ME, Ward ), Park BJ,
Kanago ML, Baumblatt J, Schaefer MK,
Berger BE, Marder EP, Min )Y, Dunn
JR, Smith RM, Dreyzehner ), Jones TF;
Tennessee Fungal Meningitis Investiga-
tion Team. Fungal infections associated
with  contaminated methylpredniso-
lone in Tennessee. N Engl ] Med 2012;
367:2194-2203.

Chiller TM, Roy M, Nguyen D, Guh A,
Malani AN, Latham R, Peglow S, Kerker-
ing T, Kaufman D, McFadden J, Collins J,
Kainer M, Duwve J, Trump D, Blackmore
C, Tan C, Cleveland AA, MacCannell T,
Muehlenbachs A, Zaki SR, Brandt ME,
Jernigan JA; Multistate Fungal Infec-
tion Clinical Investigation Team. Clinical
findings for fungal infections caused by
methylprednisolone injections. N Engl ]
Med 2013; 369:1610-1619.

www.painphysicianjournal.com

E545



Pain Physician: May/June 2016: 19:E531-E546

86.

87.

Centers for Medicare and Medicaid Ser-
vices. Medicare Program Integrity Man-
ual. Publication # 100-08.
www.cms.gov/regulations-and-guid-
ance/guidance/manuals/internet-only-
manuals-ioms-items/cmso19033.html

Department of Health and Human Ser-

vices, Centers for Medicare & Medicaid
Services. 42 CFR Parts 405, 410, 411, 414,
423, and 425. Medicare Program; Revi-
sions to Payment Policies under the
Physician Fee Schedule, Clinical Labora-
tory Fee Schedule & Other Revisions to
Part B for CY 2014 (CMS-1600-FC). Final

88.

Rule. December 10, 2013.

Manchikanti L, Atluri S, Candido KD,
Boswell MV, Simopoulos TT, Grider JS,
Falco FJE, Hirsch JA. Zohydro™ approv-
al by Food and Drug Administration:
Controversial or frightening? Pain Phy-
sician 2014; 17:E437-E450.

E546

www.painphysicianjournal.com



