
Background: Percutaneous epidural adhesiolysis is a minimally invasive therapeutic modality used in 
the treatment of patients with chronic low back and lower extremity pain, often recalcitrant to other 
modalities including epidural injections and surgical interventions. While the initial utilization since its 
introduction and development of appropriate Current Procedural Terminology (CPT) codes increased 
up until 2008, but since 2009, there has been a significant decline in utilization of these procedures in 
the Medicare population. These procedures declined by 53.2% at an annual rate of 10.3% from 2009 
to 2016. A recent update analysis on the reversal and decline of growth of utilization of interventional 
techniques in managing chronic pain in the Medicare population from 2009 to 2018 revealed an even 
further decline of adhesiolysis procedures.

Study Design: An analysis of the utilization patterns of percutaneous adhesiolysis procedures in 
managing chronic low back and lower extremity pain in the Medicare population from 2000 to 2018, 
with comparative analysis from 2000 to 2009 and 2009 to 2018.

Objective: To assess the utilization patterns of percutaneous adhesiolysis in managing chronic low 
back pain in the Medicare population.

Methods: The Centers for Medicare and Medicaid Services (CMS) Physician Supplier Procedure 
Summary Master of Fee-For-Service (FFS) Data from 2000 to 2018 was used.

In this analysis, various variables were assessed in reference to usage patterns of percutaneous 
adhesiolysis procedures with analysis of growth or declining utilization patterns. We also assessed 
specialty-based utilization, as well as statewide utilization. 

Results: The decline of percutaneous adhesiolysis procedures began in 2009 and has continued since 
then. From 2009 to 2018, the overall decline was 69.2%, with an annual decline of 12.3% compared 
to an overall 62.6% increase from 2000 to 2009, with an annual increase of 5.6%. Compared to 
multiple other interventions, including epidural injections and facet joint interventions, percutaneous 
adhesiolysis has declined at a rapid rate. 

Conclusions: This assessment in the FFS Medicare population in the United States shows an 
irreversible decline of utilization of percutaneous adhesiolysis procedures, which has been gradually 
deteriorating with a 69.2% decline from 2009 to 2018 with an annual decline of 12.3% during that 
same time period. 

Key words: Epidural injections, percutaneous adhesiolysis, post-surgery syndrome, spinal stenosis, 
lumbar disc herniation
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LLow back pain was rated as number one in 
causing disability among the 30 leading diseases 
and injuries contributing to years lived with a 

disability (1). Health care expenditure overall continues 
to increase. In fact, assessment of the United States 
spending on personal and public health care from 
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1996 to 2016 (2,3), showed the highest estimated 
spending of $134.5 billion in 2016 for back and neck 
pain, with a significant increase from 2013 of $87.6 
billion (2,3). Related to escalating overall health care 
costs, together with the opioid epidemic and disability, 
numerous changes have been made in health care 
delivery with increased regulations and oversight in the 
United States (4-20). With escalating regulations and 
the zeal to control utilization patterns, interventional 
pain techniques have suffered substantially with 
declining utilization, often resulting in the inability to 
provide medically necessary treatments (5,8-15). Even 
though regulations and utilization patterns have been 
detrimental to some procedures such as percutaneous 
adhesiolysis, overall medical procedures continue to 
stabilize growth patterns, or even decline (5,8-15). 
However, other modalities continue to increase with 
the escalation of opioid usage. Further, with extensive 
regulations to control the opioid epidemic, but to 
reduce utilization of overall health care, runs in a 
circular fashion, facilitating illicit drug use and related 
deaths, as a result of decreasing prescriptions and/or 
dosage, in spite of declining deaths due to prescription 
opioids (16,21-24). Interventional pain management 
has been positioned as one of the essential components 
of chronic pain management by the Department of 
Health and Human Services (HHS) (25,26). However, 
the COVID-19 pandemic resulted in the decimation 
of elective surgery, thus removing access for pain 
interventions and curtailing access for opioid therapy. 
Data revealed that opioid deaths have rebounded 
with increases of 5% in 2019 (though not related to 
prescription opioids) and annual increases have been 
expected for 2020 of 13% (27-35). In addition, the 
pandemic has caused extensive losses to physicians 
related to diminished access to patients with an overall 
impact on the economy and non-COVID-19 patients 
who are unable to receive appropriate treatment (29-
35). 

The utilization patterns of interventional tech-
niques have been well studied showing increases until 
2009, but an overall decline since 2009 (5,8-15). A 
recent analysis of utilization patterns in the Medicare 
population in the United States from 2000 to 2018 (5) 
demonstrated a decline in utilization of interventional 
techniques of 6.7% from 2009 to 2018, with an annual 
decline of 0.8% per 100,000 fee-for-service (FFS) Medi-
care population, despite an increase of 0.7% per year 
of population growth with 3.2% of those 65 years or 
older and a 3% annual increase in Medicare partici-

pation from 2009 to 2018 (5). Altogether, there was 
a decrease in the utilization of epidural, adhesiolysis 
procedures, and interlaminar epidural injections, 
while there was a slight increase of transforaminal 
epidural injections, facet joint interventions, and sac-
roiliac joint blocks (5,8-15). The most recent analysis 
of utilization of percutaneous epidural adhesiolysis 
procedures showed a drastic decline (12). These de-
clines were rapid and appear to be irreversible with a 
decline of 53.2% and an annual decline of 10.3% from 
2009 to 2016 (12).

Consequently, the present retrospective cohort 
study of utilization patterns of percutaneous adhe-
siolysis procedures was undertaken to cover the pe-
riod from 2000 to 2018 in in FFS Medicare population 
(12).

Methods

Strengthening the Reporting of Observational 
Studies in Epidemiology (STROBE) guidance (36) was 
utilized in performing the study. The public use files 
or nonidentifiable data, which is nonattributable and 
nonconfidential, available through the US Centers for 
Medicare and Medicaid Services (CMS) database, was 
utilized (37).

Study Design 
The study was designed to assess usage or utiliza-

tion patterns and variables of multiple percutaneous 
adhesiolysis in managing chronic pain from 2000 to 2018 
in the Medicare FFS population in the United States.

Setting
The national database of specialty usage data files 

from the CMS in the FFS Medicare population in the 
United States (37). 

Participants
All the participants available from the database, 

which included all of the FFS Medicare recipients 
whether they were on Medicare due to Social Security 
disability, Social Security insurance, or retirement from 
2000 to 2018.

Variables 
Variables assessed included not only the usage pat-

terns of percutaneous adhesiolysis procedures in the 
Medicare population from 2000 to 2018, but multiple 
characteristics in reference to the Medicare population 
and the growth of the Medicare population.
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Historically, the majority of percutaneous 
adhesiolysis procedures have been performed by 
interventional pain physicians represented by the 
specialties of interventional pain management (-09), 
pain medicine (-72), anesthesiology (-05), physical 
medicine and rehabilitation (-25), neurology (-13), 
and psychiatry (-26). A multitude of other special-
ties perform interventional procedures infrequently. 
Based on Medicare designations, specialties grouped 
into interventional pain management include or-
thopedic surgery (-20), general surgery (-17), and 
neurosurgery (-14) as a surgical group; diagnostic 
radiology (-30), and interventional radiology (-94) as 
radiological group; all other physicians as a separate 
group; and all other providers were considered as 
other providers.

The current procedural terminology (CPT) proce-
dure codes for percutaneous adhesiolysis utilized were 
those in effect during 2000 to 2018 as follows:
•	 Adhesiolysis procedures (CPT 62263 and 62264)

The data were also assessed based on the place of 
service – facility (ambulatory surgery center or hospital 
outpatient department) or non-facility (office).

Data Sources 
All the analyzed data were obtained from the CMS 

Physician/Supplier Procedure Summary Master Data 
from 2000 to 2018 (37). These data included all FFS 
Medicare participants above the age of 65 and also be-
low the age of 65 receiving percutaneous adhesiolysis 
irrespective of the type of disability.

Measures 
The 100% dataset from CMS consists of a CPT code 

with modifier indicating an additional procedure or 
bilateral procedure, specialty codes, a place of service, a 
Medicare carrier number, total services and charges sub-
mitted, allowed and denied services, and amounts paid. 
The usage pattern analysis included all allowed services 
configured by taking services submitted minus services 
denied and any services with zero payments. Allowed 
services were also assessed for each procedure, and rates 
were calculated based on Medicare beneficiaries for the 
corresponding year and are reported as procedures per 
100,000 Medicare beneficiaries. In this analysis, usage 
patterns were analyzed only once based on the location 
rather than duplicating the measurements for physician 
services and facility services. Assessment measures uti-
lized were of services as well as rate of usage per 100,000 
individuals of the Medicare population.

Bias 
The data was purchased from CMS by the Ameri-

can Society of Interventional Pain Physicians (ASIPP). 
The study was conducted with the internal resources of 
the primary authors’ practice without external funding 
or grants, either from industry or elsewhere. 

In the present analysis, we have utilized all 
patients enrolled in FFS Medicare, instead of only 
patients aged 65 or older, due to the finding that 
a significant proportion of patients below the age 
of 65 undergo percutaneous adhesiolysis. Medicare 
represents the second largest health care payer next 
to Medicaid in the United States, with over 59.6 
million beneficiaries in 2018 (36). Consequently, the 
percutaneous adhesiolysis procedures performed on 
Medicare beneficiaries increasingly represent a large 
proportion of the procedures for chronic pain in the 
United States.

Study Size 
The study size is large with the inclusion of all 

patients under Medicare FFS undergoing percutaneous 
adhesiolysis procedures in all settings, for all regions in 
the United States for chronic spinal pain from 2000 to 
2018.

Data Compilation 
The data were compiled using Microsoft Access 

2003 and Microsoft Excel 2003 (Microsoft Corporation, 
Redmond, WA).

Results

Participants 
All FFS Medicare recipients from 2000 to 2018 were 

included in this analysis. 

Descriptive Data Population Characteristics
As shown in Table 1, US population older than 65 

years of age increased 49.2% at an annual growth rate 
of 2.2% from 2000 to 2018. During the same period, to-
tal US population increased 15.9% at an annual growth 
rate of 0.8%. From 2009 to 2018, those aged 65 or older 
grew at an annual rate of 3.2%. At the same time, 
Medicare participation rate also increased at a rate of 
3% with overall increase of 30.1% from 2009 to 2018. 

The rate of utilization of percutaneous adhesiolysis 
showed a significant decline of 69.2% and an annual de-
cline of 12.3% from 2009 to 2018 compared to a decline 
of 49.9% and an annual decline of 4% from 2000 to 2018.
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Utilization Characteristics
Table 2 and Figs. 1 and 2 show the utilization 

characteristics of percutaneous adhesiolysis in the FFS 
Medicare population from 2000 to 2018. As shown in 
Table 2 and Fig. 1, an overall decline of interventional 
techniques from 2000 to 2018 of 49.9% with an annual 
decrease of 1.5% and from 2009 to 2018 a decline of 
69.2% and an annual decline of 12.3% were observed. 
Further, as shown in Fig. 1, from 2009 to 2018, services 
declined at an annual rate of 9.7%, whereas utilization 
rate per 100,000 Medicare population declined at a 
12.3% annual rate. Figure 2 also shows a comparative 
decline of one-day procedures versus 2-day procedures 
with the essential disappearance of 3-day procedures, 
which declined dramatically from a utilization rate of 
22 to 1 per 100,000 population. 

Specialty Characteristics 
Table 3 and Fig. 3 show frequency of utiliza-

tion based on specialties. The majority of procedures 
were performed by interventional pain management 
specialties. 

State Distribution Characteristics 
As shown in Table 4, significant decreases were 

noted in multiple states, with California, North Caro-
lina, South Carolina, and Virginia performing no pro-
cedures at all. California residents have not received 
any procedures from 2016 to 2018, whereas in North 
Carolina, South Carolina, and Virginia, these proce-
dures were not performed in 2018. Only the states 
showing an increase from 2009 to 2018 were Arkansas 
at an annual rate of 9.1%; however, with a low base-
line utilization rate of 6 per 100,000 Medicare popula-
tion in 2009. 

Discussion

The present analysis revealed a significant decline 
of utilization patterns of percutaneous adhesiolysis 
showing a rapid irreversible decline of 12.3% per 
annum and 69.2% from 2009 to 2018. These steep 
declines also reduced the overall utilization rate from 
2000 to 2018 with an overall rate decline of 49.9% 
and annual decline of 4%. However, from 2000 to 
2009, there was an increase of 62.6% with an annual 
increase of 5.6%. Overall, these declines are in stark 
contrast to other procedures (5,8-13), even though 
they are similar to previous publications of adhesiolysis 
utilization (12). The declines were observed despite 
continued increasing surgical interventions, increasing 
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Table 2. Utilization of  3 days and 1day adhesiolysis procedures in the Medicare population from 2000 to 2018.

62263 Three days Adhesiolysis 
Procedures

62264* One day Adhesiolysis 
Procedures

Adhesiolysis Procedures

Year Services Rate PCPY Services Rate PCPY Services Rate PCPY
2,000 8,778 22 NA - - NA 8,778 22

2,001 10,463 26 18.% 503 1 NA 10,966 27 23.6%

2,002 14,430 36 36.4% 724 2 NA 15,154 37 36.6%

2,003 7,183 17 -51.% 9,733 24 NA 16,916 41 9.9%

2,004 2,628 6 -63.9% 14,152 34 43.3% 16,780 40 -2.2%

2,005 2,972 7 11.% 15,392 36 6.8% 18,364 43 7.5%

2,006 2,146 5 -29.2% 15,757 36 0.4% 17,903 41 -4.4%

2,007 1,553 4 -29.1% 15,781 36 -1.9% 17,334 39 -5.2%

2,008 1,269 3 -20.4% 15,499 34 -4.3% 16,768 37 -5.7%

2,009 1,199 3 -6.3% 15,294 33 -2.2% 16,493 36 -2.5%

2,010 1,023 2 -16.7% 14,527 31 -7.3% 15,550 33 -8.%

2,011 948 2 -10.% 14,374 30 -3.9% 15,322 32 -4.3%

2,012 939 2 -4.9% 13,521 27 -9.7% 14,460 29 -9.4%

2,013 646 1 -33.3% 13,144 25 -5.8% 13,790 27 -7.6%

2,014 514 1 -22.8% 12,282 23 -9.4% 12,796 24 -10.%

2,015 363 1 -31.2% 10,221 19 -18.9% 10,584 19 -19.4%

2,016 414 1 10.8% 9,116 16 -13.3% 9,530 17 -12.5%

2,016 450 1 5.9% 8,359 14 -10.7% 8,809 15 -10.0%

2,018 367 1 -20.6% 6,248 10 -27.3% 6,615 11 -26.9%

Percentage of change from 

2000-2018 -95.8% -97.2% -36% -56% -24.6% -49.9%

GM -15.6% -17.3% -3% -5% 0.5% -1.5%

2000-2009 -86.3% -88.2% 59% 44% 87.9% 62.6%

GM -17.5% -18.5% 8% 6% 7.9% 6.5%

2009-2018 -69.4% -76.5% -59% -69% -59.9% -69.2%

GM -12.3% -14.9% -9.5% -12.1% -9.7% -12.3%

Rate - per 100,000 population; GM - geometric average annual change; PCPY - Percentage of Change from Previous Year
* - for 62264 Change & GM are from 2003 to 2018, from 2003 to 2009 & 2009-2018

Fig 1. Annual change in frequency of  utilization of  adhesiolysis 
procedures 2000-2018.

disability secondary to chronic low back pain, and 
finally, despite an increase in the growth of the 
Medicare population since 2009 at an annual rate 
of 3% (5,16,21-23,38-43). 

It is a common critique applied to all inter-
ventional techniques to criticize lack of evidence, 
medical necessity, and indications (49-54). However, 
contrary to these claims, significant demonstration 
of evidence for all interventional techniques, along 
with percutaneous adhesiolysis with randomized 
controlled trials (RCTs), systematic reviews, cost util-
ity analysis, and evidence for real world scenarios 
has been demonstrated (9,53-78). Specifically, the 
evidence is significant for percutaneous adhesioly-
sis in managing chronic recalcitrant low back pain 
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secondary to post-surgery syndrome, spinal stenosis, 
and disc herniation (63-68,73-76). Even then, percu-
taneous adhesiolysis continues to face an irreversible 
decline due to multiple policies, essentially not based 
on evidence. 

The dramatic changes with decline and utiliza-
tion of percutaneous adhesiolysis have been attrib-
uted to the philosophical approach of the Affordable 
Care Act (ACA), misunderstanding of evidence-based 
medicine (EBM), and multiple other regulations 
(49,53,63,64,79-97). Further factors included non-
coverage by a multitude of insurers related to lack 
of local coverage determinations (LCDs) and LCDs 
without coverage, followed by reduced reimburse-
ment (98,99). As shown, RCTs, systematic reviews, 
and cost utility analysis have demonstrated appropri-
ate evidence of clinical and cost utility. Clinical out-
comes in systematic reviews have shown Level I to II 
evidence, which is considered as moderate to strong 
based on relevant high quality RCTs and cost utility 
with favorable outcomes of $4,426 for one quality-
adjusted life year (QALY) compared to multiple other 
interventions, including spinal cord stimulation and 
surgical interventions (62,70). In addition, claims of 
lack of increase in chronic spinal pain, but increases 
in disability have been exaggerated. As Dieleman 
et al (2,3) showed, the costs of back and neck pain 
have substantially increased at a more rapid pace 

than many other conditions. Additionally, surgical 
interventions related to spinal pain with microdis-
cectomies, open discectomies, decompression, and 
complex fusions continue to increase (42-44). 

Conclusion

This assessment in the FFS Medicare population in 
the United States shows an irreversible decline of utili-
zation of percutaneous adhesiolysis procedures, which 
has been gradually deteriorating with a 69.2% decline 
from 2009 to 2018 with an annual decline of 12.3% 
during the same period. 
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Fig. 3. Frequency of  utilization of  adhesiolysis procedures by speciality from 2000 to 2018 in Medicare beneficiaries.
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Table 4. Frequency of  utilization of  adhesiolysis procedures rates by state from 2009-2018, in Medicare recipients.

State Name Y2009 Y2010 Y2011 Y2012 Y2013 Y2014 Y2015 Y2016 Y2017 Y2018 Change GM

Alabama 313 305 281 267 250 233 219 227 193 28 -91.0% -23.5%

Arkansas 6 8 6 7 9 11 7 21 26 14 118.6% 9.1%

California 50 61 63 63 61 43 11  

Connecticut 8 10 9 8 5 5 10 10 17 12 45.8% 4.3%

Florida 54 45 52 55 55 44 34 34 29 27 -50.0% -7.4%

Georgia 14 9 6 5 9 7 9 7 8 1 -91.1% -23.6%

Illinois 25 25 24 19 15 14 15 9 10 12 -52.6% -8.0%

Indiana 14 9 8 5 6 4 5 2 3 4 -69.7% -12.4%

Kansas 46 27 13 28 34 20 18 18 19 19 -57.5% -9.1%

Kentucky 69 68 70 55 43 31 30 24 15 12 -83.0% -17.9%

Louisiana 22 19 12 23 13 10 11 16 6 10 -52.1% -7.9%

Maine 17 10 8 7 7 10 4 4 2 5 -72.7% -13.4%

Maryland 5 4 2 4 3 2 2 7 9 14 208.6% 13.3%

Massachusetts 13 9 12 10 10 12 18 18 17 14 7.5% 0.8%

Michigan 69 66 53 47 43 42 39 32 29 34 -50.0% -7.4%

Mississippi 17 7 7 5 16 23 15 9 6 13 -23.4% -2.9%

Missouri 7 5 6 7 15 31 27 34 24 35 415.5% 20.0%

New Jersey 39 43 20 10 12 10 11 13 15 11 -72.8% -13.5%

New York 31 22 21 17 18 19 20 18 16 13 -58.1% -9.2%

North 
Carolina 15 13 16 15 11 7 4 5 2

Ohio 38 27 30 19 16 12 13 10 10 8 -78.3% -15.6%

Oklahoma 26 22 24 23 20 21 37 38 27 17 -32.1% -4.2%

Pennsylvania 5 8 7 3 4 2 6 4 5 4 -16.1% -1.9%

South 
Carolina 10 8 8 10 7 11 8 7 2

Tennessee 4 6 5 4 2 2 2 2 2 0 -96.3% -30.7%

Texas 109 90 88 81 72 78 66 52 47 40 -63.1% -10.5%

Virginia 9 12 11 7 5 8 7 8 2

Wisconsin 9 7 6 4 8 9 6 6 12 4 -60.5% -9.8%

United States 36 33 32 29 27 24 19 17 15 11 -69.2% -12.3%

State with 2009 services above 25 were shown in the table. California – There were no services in 2016, 2017 & 2018. North Carolina, South Caro-
lina & Virginia – There were no services in 2018. GM - geometric average annual change
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