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A B S T R A C T

Interest in the application of bundled payments to the field of spine surgery continues to grow. There may be great potential for cost-sav-

ings for spinal procedures under bundled payments. However, challenges such as heterogeneity of DRGs, complex procedures requiring

lengthy recoveries, and appropriate outcomes measurement pose barriers to successful bundled payment design. In this paper, we

review the challenges and opportunities posed by bundled payments in spine surgery. We also present several key considerations for

policymakers interested in payment reform within spine surgery. Surgeon involvement will be critical in providing guidance for generat-

ing effective alternative payment models.
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1. Introduction

Spine surgeries are associated with an increasing economic

burden as expenditures have only continued to rise in the last

few decades.1,2 The projected demand for spine surgery is

likely to continue rising, if historic growth rates are any

indication.3�6 Policymakers seek to address the growing eco-

nomic burden through alternative payment models, such as

bundled payments. By bundling compensation, payers pro-

vide a pre-determined level of compensation for all services

related to an episode of care (from pre-operative through

post-operative care). Policymakers hope that by bundling

these payments over an episode of care, providers will be

incentivized to decrease the overall cost of care while main-

taining or even improving healthcare quality. As an alterna-

tive to the current fee-for-service model, these reforms

effectively shift the financial risk of care on to hospitals and

providers. Indeed, previous reports are optimistic regarding

the opportunity for bundled payments to significantly reduce

costs incurred by the Centers for Medicare and Medicaid Serv-

ices (CMS) and other third party payers.7
The rising interest in bundled payments for spine sur-

gery follows promising leads of bundled payments in total

joint arthroplasty (TJA). Like spine surgery, TJA presented

a prime opportunity for cost reduction, with over 450,000

Medicare patients undergoing these procedures and over

$7 billion in expenditures for hospitalizations.8 Preliminary

results of a Bundled Payments for Care Improvement

(BPCI) program for TJA display an over 95% patient satis-

faction rate as well as a 22% decrease in medical costs as

compared to fee-for-service payments, without a negative

impact on patient outcomes. However, spine surgery dif-

fers from TJA in several significant ways. First, patients

can be more medically complex with many associated

comorbidities. Next, numerous diagnosis related groups

(DRGs) which include a variety of diagnoses and fusion

levels, as well as the multitude of surgical procedures and

options for a particular diagnosis, makes the use of this

model particularly challenging. Therefore, the aim of this

article is to review the challenges and opportunities pre-

sented by bundled payments for spine surgery, and offer

some key questions that need to be addressed in seeking

to design a successful bundled payment for spine surgery.
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2. Advantages of applying bundled payments
to spine surgery

The rapid increase in the rate of spine surgery procedures

over the last two decades has been accompanied by a growth

in the overall economic burden associated with these proce-

dures.9 Given the high cost of care incurred from spine sur-

geries, these interventions have high potential to benefit from

bundled payments as there are multiple opportunities to

improve value across a single episode of care. This potential

to improve costs and patient care using bundled payments

for spine surgery makes this an appealing system for insur-

ers, physicians, and their patients.

From a payer or policymaker’s perspective, the sheer volume

of procedures makes spine surgery an attractive target for bun-

dled payments as even a small amount of savings per procedure

will be multiplied, leading to substantial savings on aggregate.

From a hospital or health system’s perspective, engaging in a

bundled payment solution may even help grow procedure vol-

ume further. By removing third party health plans, hospitals

may be able to offer lower prices. Other incentives include addi-

tional pre-screening that benefits insurers by reducing unneces-

sary surgeries and increasing the efficiency of a surgical

practice (e.g. enhancing the percentage of patients in a sur-

geon’s clinic who go on to receive surgery). Another potential

benefit of bundling spine surgical payments is increased negoti-

ating leverage with vendors of implants, grafts, and other surgi-

cal instrumentation, which could help further lower the overall

episode cost. Oneway of promoting high-quality and cost-effec-

tive care is to bundle payments where physicians are held as

the responsible party for both costs and utilization of resources.

This model of bundled payment has been seen to correspond to

increases in surgical yield and increasing efficiency of care.10

Furthermore, as the national trend of hospital employment of

physicians continues to rise, the bundled payment system will

rely on an integrative, collaborative effort on behalf of physi-

cians and hospitals where their interests are aligned with con-

trolling costs andmaximizing outcomes.
3. Challenges of applying bundled payments
to spine surgery

One major barrier to the success of bundled payments in

spine surgery include the variability of procedures, and thus

costs. Medicare payments for a 30-day episode for spinal ste-

nosis, spondylolisthesis, and lumbar disc herniation differed

by as much as 47% between the most expensive and least

costly providers even after adjusting for price, case-mix, and

indication. Following adjustment for procedure type, pay-

ments in the highest quintile were 28% higher.11 The success

of a particular bundled program would be highly contingent

on where the price point is set relevant to extant variation

within the performance of the procedure.

Currently, reimbursements under bundled payment plans

such as BPCI are set based on DRGs. This becomes problematic

in spine surgery as a single DRG encompasses a wide range of

interventions. Previous research investigating the variation in

costs for spinal fusion by DRG found that all spinal fusion DRGs
had higher coefficients of within-DRG variation (44.2�52.6) than

the TJA benchmark of DRG 209 (38.2).12 This benchmark can be

considered a measure of excessive variation within one DRG,

given that CMS later separated DRG 209 into two independent

signifiers for primary and revision TJA because variability within

the single code was considered too great. Even now, the DRG for

primary total hip and knee arthroplasty without major compli-

cation or comorbidity (DRG 470) encompasses 78 procedures. In

comparison, DRG 460, “spinal fusion except cervical without

major complication or comorbidity” includes 392 different pro-

cedures, including one to seven level fusions. There is no differ-

entiation between incision type (open, percutaneous,

endoscopic), addition of interbody fusion, number of levels

fused, or whether certain devices or grafts are used. The inher-

ent heterogeneity of the spinal DRG makes the bundled pay-

mentmethod for spine surgery problematic.

This variability in expenditures can be attributed to several

causes. First, spine surgery tends to offer a range of surgical

options for a set of conditions, including approach (anterior or

posterior, open or minimally invasive) and procedure (decom-

pression and/or instrumentation and fusion). Next, as with all

surgical procedures, cost tends to increase with patient and

procedural complexity. Finally, there is substantial geographic

variation in rates of spine surgery, which may reflect lack of

consensus on surgical indication as well as the ideal approach.

Beyond the high variability in expenditures, wemust also con-

sider that the areas of greatest expense in spine surgery tend to

differ from those in TJA. One study found that the inpatient

admission accounted for 76% of costs, while only 4�8% of costs

were attributed to post-acute care (PAC).13 This pattern differs

drastically from TJA, as post-discharge payments have been

found to account for asmuch as 36% of a 30-day episode.14 How-

ever, there is plenty of opportunity to achieve cost savings from

the inpatient admission, including choice of procedure; type of

approach; length of stay; and implant, graft, or device use.

Procedures such as deformity surgery or surgery for spinal

cord injuries present another dilemma for bundled payment

design. These operations pose an enormous initial cost but an

even higher potential benefit when properly indicated. Further-

more, the benefits of treatment accrue over a long period of

time, and results are life-changing and durable, resulting in

improved quality of life and overall decreased health care utili-

zation. However, a bundled payment design may disincentivize

providers from offering such operations as the episode window

(30 to 90 days) captures the costs but not the long-term benefits.
4. Experiences with bundled payments in
spine surgery

Unfortunately there is a dearth of published literature on

experiences with and results for bundled payment models in

spine surgery. One institution reviewed their experience with

the Bundled Payment for Care Improvement (BPCI) initiative

for lumbar fusion. In comparing their first year under the bun-

dled payment to the previous year (traditional fee-for-service

reimbursement), authors found no change in 90-day episode

costs along with slightly increased readmission and reopera-

tion rates.15 However, the authors note that as they studied

the first year of implementation; no long-term results were
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available. The authors also posit that participant hospitals had

lower reoperation rates compared to non-participant hospi-

tals prior to BPCI, and this could demonstrate regression to

themean.

More recently, UnitedHealthcare has launched their Spine

and Joint Solution, a bundled payment program for total hip

and knee arthroplasty as well as spine procedures. This pro-

gram began in 2016 in 28 markets, and UnitedHealthcare has

indicated they intend to expand this program to 37 markets in

2018.16 Within this program, hospital readmissions have

decreased by 10% and complication rates by 3.4% among spine

surgical procedures. Moreover, the company’s internal analy-

sis shows savings of nearly $15,000 for lumbar spine fusions.17

One recent study surveyed 12 healthcare organizations in

2014 and found that eight were already implementing bundled

payments, with the expectation that 30�45% of spine surgical

patients would be covered by a risk-based bundled payment

planwithin a 3 year period.10 The remaining four organizations

did not currently have any spine patients covered under a bun-

dled plan, but were starting to arrange such coverage.
5. Policy considerations for the future

Given the high volume and associated costs of spine surgery,

the conversation about alternative payment models in this

area will almost certainly continue. Large-scale implementa-

tion of successful bundled payments for spine surgery have

yet to occur, however.

For policymakers, key considerations for bundle design

include: defining more uniform payment groups, procedure

setting, patient selection, and risk adjustment. As previously

discussed, DRGs are currently inadequate for defining pay-

ment groups due to the high variability extant within each

code. Potential options include using a more granular group-

ing or limiting bundles to certain standardizable procedures

(e.g. single level posterior lumbar discectomy, one level ante-

rior cervical discectomy and fusion (ACDF), or one level poste-

rior lumbar fusions). The orthopaedic world has seen a trend

toward performing procedures in the outpatient setting and

reimbursement for an outpatient procedure is typically

reduced as compared to one performed in the inpatient set-

ting. Patient selection greatly impacts outcomes and current

bundled payments have not been shown to impact procedural

volume.8 Inadequate risk adjustment, however, may lead to

cherry-picking and reluctance on the part of surgeons and

health systems to bear risk for medically complex patients.

Furthermore, the goal of bundled payment is to decrease

the cost of an episode of care, while maintaining or hopefully

improving clinical outcomes. The success of such a program

will demand standardization of care across surgical implants,

as well as implementation and a redesign of clinical path-

ways, reducing length of stay and enhancing coordination of

post-acute care. An evidence-based approach will aid in limit-

ing the resource excesses in the current system and serve to

drive down costs while emphasizing quality.

Finally, appropriate outcome measures must be deter-

mined. Current reimbursements and penalties are linked to

process metrics or quality of care measures that have little to

no association with outcomes in spine surgery. The proper
definition of metrics that accurately reflect short-term out-

comes (encompassed within a bundle episode) is necessary

andmust be specifically tailored to spine surgical procedures.
6. Conclusion

While CMS has eased its pressure on the adoption of bundled

payments for orthopaedic procedures, payment reform remains

a hot topic among policymakers. Full implementation of the

Quality Payment Program, established by the Medicare Access

and CHIP Reauthorization Act (MACRA), is fast approaching and

CMS continues to further incentivize clinicians to participate in

advanced alternative payment models. At this juncture, cham-

pionship from surgeons is more crucial than ever. As spine sur-

geons, we are uniquely positioned to help policymakers

effectively develop feasible solutions due to our clinical exper-

tise, level of involvement in patient care, and respect from

healthcare organizations as a whole. Furthermore, studying

and publishing results from first hand experience with bundled

payments will undoubtedly help inform future iterations.
7. Disclosures

Dr Passias reports consultancy for Medicrea and SpineWave;

Scientific Advisory Board for Allosource; Educational Course for

Zimmer Biomet; Research study for Aesculap; Grant from CSRS

(No. 007028).
8. Funding

No funding was obtained for the submitted work.

R E F E R E N C E S
1. Martin BI, Deyo RA, Mirza SK, et al. Expenditures and health
status among adults with back and neck problems. JAMA.
2008;299:656–664.

2. Weiner DK, Kim Y-S, Bonino P, et al. Low back pain in older
adults: are we utilizing healthcare resources wisely? Pain Med.
2006;7:143–150.

3. Oglesby M, Fineberg SJ, Patel AA, et al. Epidemiological trends
in cervical spine surgery for degenerative diseases between
2002 and 2009. Spine (Phila Pa 1976). 2013;38:1226–1232.

4. McCarthy I, Hostin R, O’Brien M, et al. Health economic
analysis of adult deformity surgery. Neurosurg Clin N Am.
2013;24:293–304.

5. Davis H. Increasing rates of cervical and lumbar spine sur-
gery in the United States, 1979-1990. Spine (Phila Pa 1976).
1994;19:1117–1124.

6. Kobayashi K, Ando K, Nishida Y, et al. Epidemiological trends
in spine surgery over 10 years in a multicenter database. Eur
Spine J Off Publ Eur Spine Soc Eur Spinal Deform Soc Eur Sect Cerv
Spine Res Soc. Epub ahead of print. 2018. https://doi.org/10.1007/
s00586-018-5513-4.

7. Miller DC, Gust C, Dimick JB, et al. Large variations in
medicare payments for surgery highlight savings potential
from bundled payment programs. Health Aff (Millwood).
2011;30:2107–2115.

http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0001
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0001
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0001
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0002
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0002
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0002
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0003
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0003
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0003
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0004
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0004
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0004
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0005
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0005
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0005
https://doi.org/10.1007/s00586-018-5513-4
https://doi.org/10.1007/s00586-018-5513-4
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0007
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0007
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0007
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0007


6 S E M I N S P I N E S U R G 3 1 ( 2 0 1 9 ) 3 �6
8. Sullivan R, Jarvis LD, O’Gara T, et al. Bundled payments in
total joint arthroplasty and spine surgery. Curr Rev Musculoskel
Med. 2017;10:218–223.

9. Passias PG, Jalai CM, Worley N, et al. Adult spinal deformity:
national trends in the presentation, treatment, and periopera-
tive outcomes from 2003 to 2010. Spine Deform. 2017;5:342–350.

10. Kazberouk A, McGuire K, Landon BE. A survey of innovative
reimbursement models in spine care. Spine (Phila Pa 1976).
2016;41:344–352.

11. Schoenfeld AJ, HarrisMB, Liu H, et al. Variations inMedicare pay-
ments for episodes of spine surgery. Spine J. 2014;14:2793–2798.

12. Wright DJ, Mukamel DB, Greenfield S, et al. Cost variation
within spinal fusion payment groups. Spine (Phila Pa 1976).
2016;41:1747–1753.

13. Ugiliweneza B, Kong M, Nosova K, et al. Spinal surgery: varia-
tions in health care costs and implications for episode-based
bundled payments. Spine (Phila Pa 1976). 2014;39:1235–1242.
14. Bozic KJ, Ward L, Vail TP, et al. Bundled payments in total joint
arthroplasty: targeting opportunities for quality improvement
and cost reduction. Clin Orthop Relat Res. 2014;472:188–193.

15. Martin BI, Lurie JD, Farrokhi FR, et al. Early effects of medi-
care’s bundled payment for care improvement program for
lumbar fusion. Spine (Phila Pa 1976). 2018;43:705–711.

16. Japsen B. UnitedHealth expands hip, knee and spine bundled
payments after costs fall Available at https://www.forbes.
com/sites/brucejapsen/2018/05/09/unitedhealth-expands-
hip-knee-and-spine-bundled-payments-after-costs-fall/
#5890227e5d39; 2018.

17. UnitedHealthcare. UnitedHealthcare’s value-based care pro-
gram for knee, hip and spine procedures demonstrates
improved health outcomes and reduced costs Available at
https://newsroom.uhc.com/news-releases/UnitedHealthcare-
Value-Based-Program-For-Joint-and-Spine-Demonstrates-
Improved-Health-Outcomes-and-Reduced-Costs.html; 2018.

http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0008
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0008
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0008
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0009
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0009
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0009
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0010
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0010
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0010
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0011
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0011
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0012
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0012
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0012
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0013
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0013
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0013
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0014
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0014
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0014
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0015
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0015
http://refhub.elsevier.com/S1040-7383(18)30035-2/sbref0015
https://www.forbes.com/sites/brucejapsen/2018/05/09/unitedhealth-expands-hip-knee-and-spine-bundled-payments-after-costs-fall/#5890227e5d39
https://www.forbes.com/sites/brucejapsen/2018/05/09/unitedhealth-expands-hip-knee-and-spine-bundled-payments-after-costs-fall/#5890227e5d39
https://www.forbes.com/sites/brucejapsen/2018/05/09/unitedhealth-expands-hip-knee-and-spine-bundled-payments-after-costs-fall/#5890227e5d39
https://www.forbes.com/sites/brucejapsen/2018/05/09/unitedhealth-expands-hip-knee-and-spine-bundled-payments-after-costs-fall/#5890227e5d39
https://newsroom.uhc.com/news-releases/UnitedHealthcare-Value-Based-Program-For-Joint-and-Spine-Demonstrates-Improved-Health-Outcomes-and-Reduced-Costs.html
https://newsroom.uhc.com/news-releases/UnitedHealthcare-Value-Based-Program-For-Joint-and-Spine-Demonstrates-Improved-Health-Outcomes-and-Reduced-Costs.html
https://newsroom.uhc.com/news-releases/UnitedHealthcare-Value-Based-Program-For-Joint-and-Spine-Demonstrates-Improved-Health-Outcomes-and-Reduced-Costs.html

	Bundled payments in spine surgery
	1. Introduction
	2. Advantages of applying bundled payments to spine surgery
	3. Challenges of applying bundled payments to spine surgery
	4. Experiences with bundled payments in spine surgery
	5. Policy considerations for the future
	6. Conclusion
	7. Disclosures
	8. Funding
	References


