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EXECUTIVE SUMMARY  

Post-surgery readmissions and reoperations are the primary quality indicators being used by commercial, 

governmental, and a limited number of workers’ compensation payors in their value-based purchasing 

programs. Lumbar spine surgeries are associated with high costs and wide variation in the patterns of care and 

outcomes, and as such, are likely to be among the procedures considered for value- or risk-based payments in 

the near future. Although readmission and reoperation rates after lumbar surgery have been studied from 

different perspectives, to the best of our knowledge, there have been no large, multistate studies that specifically 

benchmark the reoperation and readmission rates for workers’ compensation patients who have undergone 

lumbar spine surgery. 

Using data from 18 states, this study quantifies the 30-day and 90-day reoperation and readmission rates 

for workers’ compensation patients undergoing lumbar spine surgeries, and compares these rates with those 

for non-workers’ compensation patients reported by other studies. It also discusses the major types of 

reoperations and the main reasons for readmissions, examines medical payments per claim, and describes 

interstate variation in the prevalence of reoperation and readmission. We also consider how our study findings 

might be useful information for workers’ compensation researchers, payors, providers, policymakers, and 

patients. It is important to note that the primary purpose of this study is to benchmark the rates and costs of 

reoperations and readmissions for lumbar spine surgery among workers’ compensation patients; it does not 

intend to address the effectiveness or long-term outcomes of these surgery procedures.  

We found that 7.0 and 8.2 percent of workers’ compensation patients undergoing lumbar spine surgery 

had a reoperation and/or readmission within 30 and 90 days after their operation, respectively (Table A and 

Table B). These percentages are higher than reported in the literature for non-workers’ compensation patients. 

The 90-day rate was not substantially higher than the 30-day rate, indicating that the vast majority (86 percent) 

of the 90-day readmissions occurred within the first 30 days. 

We studied our patient population according to whether their initial lumbar spine surgery involved a 

discectomy/decompression or a fusion and whether the readmission involved another surgery or a 

nonoperative readmission. We found that 17 percent of patients were readmitted within 30 days of a fusion, 

largely for nonoperative reasons. This readmission rate was two to seven times higher than the rate for non-

workers’ compensation patients reported in other studies; this was the primary driver of the higher 30-day all-

cause readmission rate for discectomy/decompression and fusion groups combined in workers’ compensation 

patients compared with other patients.  

For patients undergoing lumbar discectomy/decompression without a fusion, our 30-day all-cause 

readmission rate was 3.2 percent. This is comparable to or lower than rates reported in other studies. A 

nonoperative readmission was twice as likely as a reoperation for a discectomy/decompression.  
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Table A  30-Day Reoperation or Readmission Rates among Lumbar Spine Surgery Cases, All Study States 

  

% of Claims with Reoperation or Readmission within 30 Days  
of Initial Lumbar Spine Surgery 

Reoperation  
(operative 

readmission) 

Readmission 
(nonoperative 
readmission) 

Both 
Total  

(all-cause 
readmission) 

All lumbar spine surgery 1.4% 5.5% 0.1% 7.0% 

By surgery type 

Discectomy/decompression 1.1% 2.0% 0.1% 3.2% 

Fusion 2.2% 14.7% 0.2% 17.1% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

See the "Data and Methods" section for definitions of reoperation and readmission.  

   
   

Table B  90-Day Reoperation or Readmission Rates among Lumbar Spine Surgery Cases, All Study States 

  

% of Claims with Reoperation or Readmission within 90 Days  
of Initial Lumbar Spine Surgery 

Reoperation  
(operative 

readmission) 

Readmission 
(nonoperative 
readmission) 

Both 
Total  

(all-cause 
readmission) 

All lumbar spine surgery 2.2% 5.6% 0.4% 8.2% 

By surgery type 

Discectomy/decompression 1.9% 2.2% 0.3% 4.4% 

Fusion 2.8% 15.1% 0.4% 18.3% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

See the "Data and Methods" section for definitions of reoperation and readmission.  

 

 

Whether a lumbar discectomy/decompression or fusion was performed, the majority of the reoperations 

were the same type of surgery as the initial lumbar spine procedure (Table 3). This was particularly true for 

fusions. When a fusion required a reoperation, 85 percent of those reoperations were repeat fusions. These 

repeat fusions were at the same or a different level, suggestive of mechanical or implant failure at the fusion site 

from the index procedure or the persistence of pain postoperatively that led to the identification of a pain 

generator at an anatomic level other than where the index procedure was performed.   

We devised a classification scheme to help us better understand some of the potential clinical conditions 

responsible for nonoperative readmissions and why the workers’ compensation readmission rates are different 

from non-workers’ compensation payor groups. We found that the reasons for the majority of nonoperative 

readmissions were multifactorial and included more than one of the four major nonoperative readmission 

groups of reasons we identified (Table 4). However, the single most common reason for readmissions for both 

discectomy/decompressions and fusions was ongoing or new medical conditions, and the least common for 

both surgeries was uncontrolled pain. Limitation in functional activities was the second most common for 

nonoperative readmissions for fusion surgeries, and wound problems/infections were the second most 

common for discectomy/decompressions. 

Whether we studied total medical payments or the specific payments related to the surgery and 

hospitalization events, we found, not surprisingly, substantially higher costs for lumbar surgery cases with 
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reoperations and/or readmissions than for cases without a reoperation or readmission. This finding was 

consistent with other studies in the literature. We found that total medical payments per claim for lumbar spine 

surgery cases with reoperations and/or readmissions were 13 to 260 percent higher than for cases with neither 

(Table 5). According to our study, the surgery- and hospitalization-related payments per claim for cases with 

readmission ranged from about $21,200 to approximately $75,600, depending on the type of readmission 

(operative versus nonoperative) and procedure type (Figure A).  
 

 
Figure A  Average Surgery- or Hospitalization-Related Payment per Claim for Claims with Lumbar Spine  
                     Surgery That Had Reoperation and/or Readmission or Neither, All Study States, 2016/2018 

  
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

Claims with Lumbar Spine Surgery That Had Reoperation and/or Readmission or 
Neither 

Reoperation Readmission Both Neither 

Average surgery- or hospitalization-related payment per claim 

By surgery type 

Discectomy/decompression $26,517 $21,204 $60,421 $16,149 

Fusion $65,350 $48,090 $75,640 $43,299 

% difference in average surgery- or hospitalization-related payment per claim: Lumbar surgery cases with reoperation 
and/or readmission versus cases with neither 

By surgery type 

Discectomy/decompression 64% 31% 274% − 

Fusion 51% 11% 75% − 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

For the “event-based” measure for medical payments, we captured the surgery-event-related payments for the initial lumbar 
spine surgery and for the reoperations. The surgery-event-related payments include surgeon fees, facility payments, and 
anesthesia payments for the lumbar spine surgeries. We also captured the hospital room and board payments for the 
readmissions. See the "Data and Methods" section for a description of how we measured medical payments associated with 
reoperation and readmission. 
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This study also found considerable variation in the prevalence of reoperation and readmission across the 

study states. This discussion is based on claims arising in 2016 with on average two years of experience. The 

percentages of lumbar spine surgery cases with reoperations and/or readmissions within two years ranged from 

about 1 in 10 workers’ compensation patients in North Carolina and Minnesota to more than 1 in 5 in 

California (Figure 3). 

This study’s importance extends beyond its contribution to the literature in terms of better understanding 

what (if any) impact workers’ compensation has on lumbar surgery reoperation and readmission rates as 

compared with other payor groups. It provides practical and relevant benchmarking of the incidence of lumbar 

surgery readmissions and reoperations within 30 or 90 days post-operation, and the costs associated with these 

complications. This information should help providers and payors as they plan, negotiate, and design their care 

pathways in preparation for lump-sum or bundled payments that are being considered by various workers’ 

compensation stakeholders. Furthermore, studying the rates, trends, and costs of readmissions and 

reoperations can offer new insights to policymakers and regulators as they are called on to respond if, and when, 

the time comes that bundled payments and their associated issues become more prevalent in workers’ 

compensation. Our readmissions data also shed light on the areas where quality improvement is most needed. 

According to our study results, the rate most in need of improvement is nonoperative readmissions for fusion 

surgery; those rates were much higher than for operative readmissions and were the primary driver of the higher 

all-cause readmission rate for workers’ compensation patients compared with non-workers’ compensation 

patients.  

The information from our study could also prove to be useful to patients as they consider treatment 

options. Patient centeredness and transparency as evidenced by shared decision making is a foundational part 

of value-based care. Patients want to know if their surgery is going to work and the likelihood of it not working 

or having a complication. If for example, based on our data, a patient is informed that they have a one in five 

chance of being readmitted to the hospital or having another operation within 90 days of a lumbar fusion, or a 

nearly one in four chance within two years, they may opt for more conservative treatment alternatives.  

We have highlighted several appropriate applications based on our study findings. However, we also 

emphasize that this is offered in the context of the quality of care a patient receives and the safety of the 

procedure within the first 30 and 90 days post-operation. It is important for readers to know that we have not 

correlated these early postoperative findings with the effectiveness or long-term outcomes of the lumbar surgery 

procedures included in this study. Without further research, our study cannot be used to denounce a procedure 

as ineffective or not indicated. We realize that fusions are usually more extensive and invasive than discectomy/ 

decompression surgeries. However, the design of our study does not allow us to present our work as evidence 

that there are marked differences in the effectiveness of fusion versus discectomy/decompression procedures. 

In addition, not all fusions are the same in terms of the number of vertebral levels involved, the devices and 

surgical techniques used, etc. To address the effectiveness of these different surgical procedures, all these factors 

need to be considered, and this is beyond the purpose and the scope of this study. Finally, our exploratory work 

led to the discovery of other unanswered questions that would merit additional research, such as the 

relationship between surgery rate and readmission rate, the factors underlying higher nonoperative 

readmissions for fusions among workers’ compensation patients, etc.  
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INTRODUCTION 

Post-surgery readmissions and reoperations are the primary quality indicators being used by commercial, 

governmental, and a limited number of workers’ compensation payors in their value-based purchasing 

programs. Lumbar spine surgeries are associated with high costs and wide variation in the patterns of care and 

outcomes, and as such, are likely to be among the procedures considered for value- or risk-based payments in 

the near future. Although readmission and reoperation rates after lumbar surgery have been studied from 

different perspectives, to the best of our knowledge, there have been no large multistate studies that focus 

specifically on the reoperation and readmission rates for workers’ compensation patients who have undergone 

lumbar spine surgery. Using data from 18 states, this study quantifies the 30-day and 90-day reoperation and 

readmission rates for workers’ compensation patients undergoing lumbar spine surgeries, and compares these 

rates for workers’ compensation patients with the rates for non-workers compensation patients that were 

reported by other studies. It also discusses the major types of reoperations and the main reasons for 

readmissions, examines medical payments per claim associated with lumbar surgery cases involving 

reoperations and readmissions, and describes interstate variation in the prevalence of reoperation and 

readmission. We also consider how our study findings might be useful for workers’ compensation researchers, 

payors, providers, policymakers, and patients.   

OBJECTIVE AND SCOPE OF THE STUDY 

This study aims to quantify the rate and costs of reoperations and readmissions for lumbar spine surgery among 

workers’ compensation patients. It does not correlate these early postoperative findings with the effectiveness 

or long-term outcomes of the lumbar surgery procedures included in this study. Without further research, 

findings from this study cannot be used to denounce a procedure as ineffective or not indicated. We focus on 

workers with low back pain (who did not have a red flag or neurological neck condition1) who underwent either 

lumbar discectomy/decompression or lumbar fusion surgery in 18 states. Our sample includes injuries that 

arose between October 1, 2015, and September 30, 2016, and follows the postoperative experience for each case 

through March 31, 2018. This group of claims with an average of 24 months of experience allows us to use the 

International Classification of Diseases (ICD)-10 taxonomy and provides a feasible pool of data for meaningful 

analysis of readmission and reoperation among low back claims with lumbar spine surgery. In the analysis, we 

focus on 30- and 90-day reoperation and readmission rates in our study group.  

The research questions we attempt to answer in this study include the following:  

 What are the rates of reoperation and readmission for workers’ compensation patients undergoing 

lumbar spine surgery?  

 How do readmission and reoperation rates after lumbar surgery among workers’ compensation patients 

compare with other payor groups?  

 What are the major types of reoperation and the major reasons for readmission observed among 

                                                           
1 The red flag conditions indicate potentially serious pathology in patients with back pain, including diagnoses for tumors, 
infectious diseases, fractures, dislocations, and traumatic injuries. We also identified low back claims that had coexisting 
neck conditions with nerve root involvement and excluded them from the low back claims we studied.  
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workers’ compensation patients undergoing lumbar spine surgery?  

 What are the medical payments per claim for lumbar surgery cases involving readmission and 

reoperation for workers’ compensation patients? How do medical payments for these cases with 

reoperation and readmission compare with the cases without?  

 How much does the prevalence of reoperation and readmission vary across states?  

BACKGROUND AND LITERATURE REVIEW 

Two of the most frequently used quality and safety indicators for surgical procedures are hospital readmission 

and reoperation rates. A hospitalization is counted as a readmission when a patient has been discharged from 

the hospital and ends up having to go back into the hospital within some predetermined time frame to receive 

care because of or related to the index condition or procedure. Some readmissions are inevitable. However, 

they can also suggest incomplete care or a lack of coordinated follow up and discharge planning that results in 

the patient being unable to obtain necessary services and care after being discharged from the hospital. There 

is no universally agreed upon definition for a reoperation, but in general terms, it is a type of readmission where 

a surgical procedure has to be repeated or another unplanned surgery has to be performed, because the initial 

procedure was ineffective or unsuccessful.  It can also suggest that the initial procedure was poorly performed.  

Post-operation readmissions and reoperations are becoming increasingly important as they are the 

primary quality indicators being used by commercial, governmental, and a limited number of workers’ 

compensation payors in their value-based purchasing programs. These value-based payment programs are 

structured in such a way that they are shifting increasing amounts of responsibility and financial risk to 

providers for the outcomes of the procedure they perform. For example, the bundled payment and shared 

savings programs introduced by Medicare and commercial payors allow for one payment to the provider(s) 

that covers the entire episode of care—including any potential reoperations, complications, or readmissions. 

Medicare’s Hospital Readmissions Reduction Program (HRRP) calls for decreased reimbursement to hospitals 

experiencing high readmission rates after some of the more commonly performed procedures. The 

Comprehensive Care for Joint Replacement Model issues a single payment for Medicare A & B costs related to 

hip or knee replacements, including complications and readmissions that occur within 90 days after the initial 

hospital discharge.2 Single or bundled payments are not a particularly risky proposition for providers when the 

condition or procedure under consideration has predictable outcomes and the clinical care is based on well-

established treatment guidelines. Most orthopedic surgeons would agree that an isolated meniscus (knee 

cartilage) tear in a young, healthy adult can be repaired or partially excised as an outpatient, with complication 

and readmission rates less than or equal to 1 percent (Hartwell et al., 2019). However, what about those clinical 

situations where incomplete and sometimes conflicting scientific evidence exists in regard to best practices for 

care? Conditions, such as some of the more frequently performed lumbar spine surgeries, are associated with 

high costs and wide variation in the patterns of care and outcomes experienced. In Washington State, The Bree 

Collaborative is a multidisciplinary provider work group that was formed in 2011 to improve the quality and 

cost effectiveness of procedures with wide variability in how care is delivered and unpredictability in the 

associated costs, safety, and outcomes. One of the Collaborative’s 2018 projects was a robust lumbar fusion 

warranty and bundle that explicitly delineates 7-, 30-, and 90-day complications for which the provider is 

                                                           
2 Centers for Medicare & Medicaid Services. Comprehensive Care for Joint Replacement Model (retrieved from 
https://innovation.cms.gov/initiatives/cjr).  
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responsible. This highlights the fact that lumbar spine surgery is likely to be an ongoing target for value- or 

risk-based payments; this is one of the reasons we chose it for study. This is particularly applicable to workers’ 

compensation, where outcomes for a number of clinical conditions are oftentimes less favorable when 

compared with other payor groups (Harris et al., 2005). Another study from Washington State found that 

workers’ compensation patients had lower odds of improvement after lumbar fusion surgery compared with 

patients with private insurance (Khor et al., 2018).  

Readmission rates for lumbar spine surgeries are categorized and reported according to three criteria: the 

cause or reason for the readmission, type of index procedure (i.e., the initial surgery) performed, and the time 

period over which the readmission is measured.  

The reasons for readmission can be broadly grouped as medical or nonoperative, if the readmission didn’t 

involve another operation, or surgical or operative, if a repeat or unplanned surgery was the basis for the 

readmission. For the nonoperative readmissions, more than 20 different conditions were identified by Pugley 

et al. in their study of over 15,000 lumbar spine surgery recipients. Postoperative pain, deep vein thrombosis 

and pulmonary embolism (blood clots), pneumonia, and urinary tract infections were among the most 

frequently occurring conditions in the cohort of more than 600 readmitted patients. Reoperation-based 

readmissions in the early postoperative period were most often due to wound complications, hardware 

dislodgment or breakage, or recurrent disc herniations (Pugley et al., 2014).   

Most of the studies we reviewed for lumbar surgery measured all-cause readmissions, lumping operative 

and nonoperative readmissions together. We measured all-cause readmissions and also separated operative 

from nonoperative readmissions. Measuring operative readmissions was performed in an effort to gain insight 

into how well a procedure was performed or, in the case of procedures using new technology, the efficacy of 

and indications for the surgery. We separately examined nonoperative readmissions, those not requiring 

another surgery, to highlight those nonoperative complications for which improvement efforts are most 

needed.   

The second criterion used for grouping readmissions has to do with the index procedure type and subtype 

that the readmission rate represents. Some rates are reported for all procedure types within one anatomic area 

(e.g., all lumbar spine surgeries as opposed to all cervical spine surgeries). Others emphasize one specific type 

of procedure within an anatomic area. For example, within the lumbar region, the rate for a lumbar fusion or 

a lumbar discectomy might be under consideration. Further subtyping of the procedure can be done in such a 

way that posterior versus anterior versus posterolateral lumbar fusions might require investigation. For this 

study, we divided our sample in two groups: claims that had a lumbar discectomy or decompression, and claims 

that had a lumbar fusion.3 Choosing these two broad groupings allows us to gain insights into the differences 

in their readmission rates. In most situations, discectomy and decompression procedures are less invasive than 

fusions that often involve multiple levels, bone harvesting and grafting, and instrumentation.  

The third criterion used to classify readmissions is the time period over which the rate is measured; 30-, 

60-, and 90-day rates are among the most frequently used for tracking postoperative lumbar surgery 

readmissions. The Centers for Medicare & Medicaid Services measures readmission and death rates within 30 

days, “because readmissions and deaths after a longer time period may have less to do with the care gotten in 

the hospital and more to do with other complicating illnesses, patients’ own behavior, or care provided to 

patients after hospital discharge.”4 However, there is research suggesting that measuring readmissions at 30 

                                                           
3 Including the cases that had a lumbar fusion in addition to the discectomy or decompression procedure.   
4 See https://www.medicare.gov/HospitalCompare/Data/30-day-measures.html. 

13
copyright © 2020 workers compensation research institute

_____________________________________________________________________________________________R E O P E R A T I O N   &   R E A D M I S S I O N   R A T E S   F O R   W C   P A T I E N T S   U N D E R G O I N G   L U M B A R   S U R G E R Y



 
 

days is not long enough to be able to accurately evaluate the in-hospital care received for some conditions and 

needs to be extended to 90 days (Liu et al., 2017; Wadhwa et al., 2017). In this study, we focus on the 30- and 

90-day readmission rates for workers’ compensation patients undergoing lumbar surgery. To provide a 

comprehensive overview of readmission rates, we also computed the two-year prevalence of reoperations and 

readmissions and provide the results in the technical appendix.  

The factors contributing to higher readmission and reoperation rates after lumbar surgery have been 

studied from different perspectives, including the impact of payor source. Medicare has been the focus of many 

of these studies due to the rising rates and costs of lumbar surgery. Medicare recipients have been reported to 

have higher readmission (Chen et al., 2019) and/or reoperation rates (Wadhwa et al., 2017) than privately 

insured patients. However, scientific investigations focusing specifically on the reoperation and readmission 

rates for workers’ compensation patients who have undergone spine surgery are scant. One study found that 

increased age and being unemployed or disabled were both associated with a higher risk of all-cause 

readmissions after elective spine surgery (Sivaganesan et al., 2018). However, the report did not specify whether 

the unemployed/disabled were on workers’ compensation programs nor did it indicate whether there was 

overlap in the disabled and aged population. Other studies include workers’ compensation patients within their 

sample, but the sample size was relatively small and/or not found to be a statistically significant driver of 

readmissions (Akamnonu et al., 2015; Kreitz et al., 2019; Kohls, Jain, and Khan, 2018). A study by Martin et al. 

(2014) analyzed the 90-day readmission and reoperation rates for workers’ compensation patients who 

underwent lumbar fusion surgery from two states. Workers from Washington were found to have lower rates 

of reoperation and readmission than those from California. To the best of our knowledge, there have been no 

other large multistate studies that focus specifically on the reoperation and readmission rates for workers’ 

compensation patients who have undergone spine surgery.  

We believe that benchmarking readmission and reoperation rates among workers’ compensation patients 

undergoing spine surgery is important for at least three reasons. First, using data from multiple states will lead 

to a better understanding of what (if any) impact workers’ compensation has on these two surgical quality 

markers as compared with other payor groups. Such information could also prove useful in shared decision 

making5 for those workers considering lumbar surgery. Knowing the region-specific risk of readmission and 

reoperation and how it compares to other geographical regions could play a role in a patient’s decision to 

proceed with lumbar spine surgery or not. Finally, bundled payments, some of which include the costs of any 

readmissions and reoperations, are beginning to appear in workers’ compensation. As their use becomes more 

widespread, benchmarking readmission and reoperation rates will be useful to workers’ compensation 

stakeholders as they consider the policy implications of different payment models.   

ORGANIZATION OF THIS REPORT 

This study includes six major sections. The “Executive Summary” section provides a high-level summary of the 

key findings from this report. The “Introduction” section addresses the scope of the study, background and 

literature review, and the organization of the report. The “Data and Methods” section describes the data 

included for the analysis and our approach to identifying low back conditions and lumbar spine surgeries, 

computing the rates of reoperation and readmission, and measuring medical payments associated with 

                                                           
5 Shared decision making is a process in which clinicians and patients work together to make decisions and select tests, 
treatments, and care plans based on clinical evidence that balances risks and expected outcomes with patient preferences 
and values (refer to https://www.healthit.gov/sites/default/files/nlc_shared_decision_making_fact_sheet.pdf).  
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reoperations and readmissions. The “Discussion of Key Findings” section provides a detailed discussion of the 

findings from this study. The main topics include the 30- and 90-day reoperation and readmission rates for 

workers’ compensation patients undergoing lumbar spine surgery, reasons for operative and nonoperative 

readmissions based on ICD-10 and Current Procedural Terminology (CPT®) codes,6 medical payments per 

claim for lumbar surgery cases involving reoperation and readmission, and interstate variation in the 

prevalence of reoperation and readmission. In the “Implications” section, we discuss implications of the 

findings and future research needs. The “Technical Appendix” section provides supplemental details on the 

data and methods as well as additional measures in this study.     

                                                           
6 CPT® is a registered trademark of the American Medical Association. 
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DATA AND METHODS 

This section describes the data we used in this study, and our approach to identifying low back conditions and 

lumbar spine surgeries. We also explain how we computed the rates of reoperations and readmissions, as well 

as how we measured medical payments for these lumbar spine surgery cases involving reoperations and 

readmissions.  

THE DATA  

This study uses data from the WCRI Detailed Benchmark/Evaluation (DBE) database, which includes 

approximately 41 to 81 percent of the workers’ compensation claims across the 18 study states. The states 

included in this study are Arkansas, California, Florida, Georgia, Illinois, Indiana, Iowa, Louisiana, 

Massachusetts, Michigan, Minnesota, New Jersey, North Carolina, Pennsylvania, Tennessee, Texas, Virginia, 

and Wisconsin. These states have generally larger-than-average populations and represent geographic and 

policy diversities. The 18 states combined represent 61 percent of all workers’ compensation benefits paid 

nationwide.  

The detailed medical transaction data in the DBE database provide information on the date of service, 

specific medical procedures or services provided, the amount paid to the provider, and diagnostic codes 

indicating specific injuries and medical conditions that were treated (based on the 9th and 10th revisions of the 

International Classification of Diseases [ICD-9 and ICD-10]). We used the detailed medical transaction data 

to identify low back conditions, identify lumbar spine surgeries, define reoperations and readmissions, and 

capture the payments for medical services. In the later parts of this section, we discuss each of these key methods 

in more detail.  

Our analysis focuses on injuries that arose between October 1, 2015, and September 30, 2016, with 

experience through March 31, 2018; or 2016/2018 claims at on average 24 months’ maturity.1 There are 

primarily two reasons for focusing on 2016/2018 claims. First, choosing injuries on or after October 1, 2015, 

allows us to use the ICD-10 taxonomy. Starting October 15, 2015, the 10th revision of the ICD system (ICD-

10) is required to be used for recorded diagnoses, replacing the previous 9th revision (ICD-9). The ICD-10 

system provides much more detailed coding schemes that help capture specific diagnoses by nature and 

severity. Specifically, for low back-related diagnoses, the ICD-10 system provides much more detailed codes for 

low back conditions with nerve involvement, compared with the ICD-9 system. Because of this, we chose to 

use the ICD-10 codes for the identification of low back claims.2 Second, focusing on injuries between October 

1, 2015, and September 30, 2016 (experience tracked through March 31, 2018) provides us with data from at 

least 18 months to up to 30 months to observe medical treatments. This provides a more feasible pool of data 

                                                           
1 2016/2018 refers to claims with injuries arising from October 1, 2015, through September 30, 2016, with experience 
through March 31, 2018—an average of 24 months of experience. In this naming convention, the first year is the injury 
year, which includes claims from the fourth quarter of the prior year and the first, second, and third quarters of the 
named injury year. The second year is the evaluation year, which indicates the maturity of the claim; the detailed medical 
transactions in the DBE database cover all treatments up through March 31.  
2 We used the date of injury October 1, 2015, as a cut off, instead of October 15, 2015, as a convenient way to construct 
the data. The 15-day gap is unlikely to make a material difference in the identification of low back claims. Note that the 
switch from the ICD-9 to ICD-10 system was immediate. The claims with ICD-9 codes were not included in our data. 
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for meaningful analysis of readmissions and reoperations among low back claims with lumbar spine surgeries.    

In this study, we focus on claims with more than seven days of lost time as most lumbar spine surgeries are 

associated with this group of claims.3 Also, the claims with more than seven days of lost time provide a more 

homogeneous and comparable base for the purpose of interstate comparisons in the patterns of medical 

practice and medical payments. Finally, the claims with more than seven days of lost time accounted for the 

majority of the workers’ compensation medical costs and almost all indemnity benefits for cases with low back 

injuries, providing an adequate base for potential future studies analyzing costs to workers’ compensation 

systems and worker outcomes.  

IDENTIFYING LOW BACK CONDITIONS 

In this study, we focus on claims with low back conditions. These are claims with low back pain as the primary 

condition for treatment that did not have red flag or neurological neck conditions (described below). These 

low back conditions were identified based on the detailed medical transactions from the DBE database for 

medical services provided and billed in the first six months after the injury. We chose to set a six-month time 

frame to capture initial diagnoses. We used the ICD-10 codes that were recorded in the detailed transactions 

for medical services, including evaluation and management services, emergency services, hospital/critical care, 

consultations, physical medicine, surgery, anesthesia, and psychiatric services. We used these services because 

the providers of these services are likely to have the most patient contact and, therefore, to be most informed 

about individual patients’ conditions. For services such as radiology, nerve testing, and laboratory tests, the 

ICD-10 codes can be assigned before conducting the test and evaluating the results, not reflecting the specific 

conditions treated. For this reason, we excluded these services from the data used for the identification of low 

back conditions.  

The red flag conditions indicate potentially serious pathology in patients with back pain, including 

diagnoses for tumors, infectious diseases, fractures, dislocations, and traumatic injuries (including polytrauma 

injuries). We identified a large number of codes in the ICD-10 coding system that are related to signs, 

symptoms, and conditions indicating these potentially serious pathologies, and excluded claims that had at 

least one mention of a red flag condition that was reflected in the medical detailed data. We also identified low 

back claims that had coexisting neck conditions with nerve root involvement or other coexisting neck 

conditions and excluded them from the low back claims we studied. We checked red flag (including severe 

coexisting neck conditions) and neurological neck conditions during the first full year of treatment; this 

provided us with a conservative base for measuring the percentage of low back claims with lumbar spine 

surgery. Some low back claims also had other coexisting conditions involving parts of the body other than low 

back. To ensure that the low back claims we studied are those that had treatment primarily for low back 

conditions, we selected those low back claims where the payments made for services treating low back 

conditions represent more than 75 percent of all medical payments for treatments over the first six months of 

treatment postinjury. Note that the low back claims in this study cover both low back claims with radiating leg 

pain and/or neurological findings and low back pain only claims. Technical Appendix Tables TA.1 and TA.2 

show the lists of the ICD-10 codes used for identifying low back claims in this study.  

                                                           
3 Data from earlier CompScopeTM Medical Benchmarks studies indicated that less than 1 percent of claims with less than 
or equal to seven days of lost time had any surgery, compared with more than 30 percent for claims with more than seven 
days of lost time. The percentage of claims with less than or equal to seven days of lost time that had lumbar spine surgery 
would be even lower, and would not provide sufficient cell sizes for our analysis. 
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In our analysis, 13.3 percent of 2016/2018 claims with more than seven days of lost time among the study 

states were identified as claims with low back conditions (see Table 1a). This means that more than 30,000 

claims with more than seven days of lost time in 2016/2018 had low back pain as the primary condition for 

treatment and did not have red flag or neurological neck conditions. In addition, the percentage of claims with 

more than seven days of lost time and low back conditions varied across the 18 states, ranging from 9.2 percent 

in Indiana to 17.2 percent in Massachusetts (see Table 1b).  
 

 

Table 1a  Identifying Claims with Low Back Conditions and Lumbar 
                      Spine Surgeries, All Study States, 2016/2018 

Number of claims with > 7 days of lost time in 
DBE database 243,598 

Claims with low back conditions as a % of claims 
with > 7 days of lost time 13.3% 

Claims with lumbar spine surgeries as a % of 
claims with low back conditions 11.4% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to 
claims arising from October 1, 2015, through September 30, 2017, with 
experience as of March 31, 2018; these claims represent an average of 24 
months' experience. These are claims with more than seven days loss time and 
with complete bill review information from WCRI's detailed medical data.  

 

 

Table 1b  Identifying Claims with Low Back Conditions and Lumbar Spine Surgeries, by State, 2016/2018 

  AR CA FL GA IA IL IN LA MA MI MN NC NJ PA TN TX VA WI 

Number of claims  
with > 7 days of lost 
time in DBE database 1,604 62,000 20,992 9,463 4,183 17,649 6,828 4,004 10,100 8,536 8,012 9,500 15,122 16,608 7,377 26,783 6,496 8,341

Claims with low back 
conditions as a % of 
claims with > 7 days  
of lost time 11.6% 14.9% 13.0% 14.9% 10.4% 14.1% 9.2% 14.3% 17.2% 11.0% 15.1% 12.6% 15.6% 12.9% 11.8% 14.9% 12.6% 12.3%

Claims with lumbar 
spine surgeries as a  
% of claims with low 
back conditions 17.7% 4.8% 7.4% 11.4% 14.9% 10.9% 19.2% 15.9% 7.6% 8.6% 8.4% 12.4% 14.9% 9.9% 16.8% 6.4% 10.9% 7.0%

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 2017, with 
experience as of March 31, 2018; these claims represent an average of 24 months' experience. These are claims with more than seven days loss time and with 
complete bill review information from WCRI's detailed medical data.  
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IDENTIFYING LUMBAR SPINE SURGERIES 

This study focuses on low back claims with common lumbar spine surgeries, including both 

discectomy/decompression surgeries4 and fusion surgeries.5 We identify these surgeries for low back pain based 

on a set of specific CPT codes. Specifically, we identified the first lumbar spine surgery event among the low 

back claims and checked the types of surgical procedures performed on the date of the surgical event. If 

discectomy/decompression procedure(s) were performed, and there was no fusion procedure performed on 

the same date, we classified this claim into the group of cases with discectomy/decompression surgery. As long 

as there was a fusion procedure performed on the initial spine surgery date, we classified this claim into the 

group of cases with fusion surgery. The list of CPT codes that we included within each surgery group is provided 

in Table TA.3. Please note that we defined the cases with discectomy/decompression surgery and cases with 

fusion surgery as being mutually exclusive in our analysis. Also note that we identified the initial lumbar spine 

surgeries (i.e., the index procedures) regardless of whether they were performed on an inpatient or outpatient 

basis. Table TA.4 shows that among the initial lumbar spine surgeries, most discectomy/decompressions 

without fusion were performed on an outpatient basis, while the vast majority of fusion was performed on an 

inpatient basis.6  

For low back claims in injury year 2016 with on average two years of experience,7 we found that 11.4 

percent had lumbar spine surgeries among the study states (see Table 1a).8 This percentage represents more 

than 3,000 lumbar spine surgery cases. We also observed interstate variation in this measure. The percentage 

of low back claims with lumbar spine surgery varied from 4.8 percent in California to 19.2 percent in Indiana 

for 2016/2018 claims with more than seven days of lost time (see Table 1b). In addition, among the lumbar 

spine surgery cases in all states, 72 percent underwent discectomy/decompression surgeries, and 28 percent had 

fusion surgeries performed (see Figure 1). Figure 1 also provides the split between discectomy/decompression 

surgery cases and fusion cases among the low back claims with lumbar spine surgeries across the 18 states.  
 

  

                                                           
4 Lumbar laminectomy and/or discectomy are the most commonly used terms to describe the surgery performed to remove 
a herniated lumbar disc. In this procedure, a small portion of the vertebral body overlying the spinal canal is removed 
(laminectomy) to be able to identify and excise the ruptured or extruded disc material that is compressing one or more 
nerve roots or part of the spinal cord. Decompression surgery is similar to a laminectomy and discectomy in that a small 
part of the lamina is removed to access whatever structures are compressing the nerve root or spinal cord. The 
compressing culprit may be disc material but could also be bony spurs or degenerative changes within the soft tissues.  
5 A lumbar fusion (i.e., arthrodesis) is more invasive than a laminectomy, discectomy, or decompression and involves 
removing part or all of the lamina over the involved lumbar segment, as well as any compressive pathology involving the 
facet joint(s) or thickened soft tissues. This step is followed by joining one lumbar segment to one or more segments using 
instrumentation and inserting bone graft material to facilitate a stable bone-to-bone union.  
6 Note that for identifying readmission, we also searched for repeat lumbar spine surgery codes regardless of whether they 
were performed on an inpatient or outpatient basis. Cases with repeat surgeries were identified as claims with reoperations 
(or operative readmissions). See more explanations in the next section, “Computing the Rates of Reoperation and 
Readmission.”       
7 These claims in injury year 2016 include injuries that arose between October 1, 2015, and September 30, 2016, and 
follows the postoperative experience for each case through March 31, 2018.  
8 Note that this percentage was close to a common-sense threshold based on the experience of many doctors, which 
indicates that roughly 1 in 10 low back cases will likely have a lumbar surgery.  
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Figure 1  Surgery Procedure Type, Initial Spine Surgery, as a Percentage of Total Low Back Claims 

        
 

 

 

 

 

 

 

 

 

 

Notes: Results in this figure are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018. These claims represent an average of 24 months' experience. 

See the "Data and Methods" section for a description of how we identified low back claims and lumbar spine surgery. 

 

COMPUTING THE RATES OF REOPERATION AND READMISSION  

Various time frames can be used to compute reoperation and readmission rates. In this study, we focus on the 

30- and 90-day rates. For the low back claims with lumbar spine surgeries, we checked the detailed medical data 

to see if there was any additional lumbar spine surgery (i.e., repeat surgery) and/or hospitalization (i.e., 

inpatient overnight stay) that occurred after the initial lumbar spine surgery within 30 and 90 days. Repeat 

surgeries were defined by the specific set of CPT codes for lumbar spine procedures, as shown in Table TA.3, 

regardless of whether they were performed on an outpatient or inpatient basis. To take into account potential 

staged or planned procedures, additional surgeries within two days of the initial procedure were not considered 

repeat surgeries unless they were for postoperative hemorrhage. To avoid overestimating readmission due to 

routine wound checks or non-emergent conditions that sometimes arise in the early postoperative course, 

additional hospitalizations were required to involve an inpatient overnight stay, which was identified by the 

presence of hospital room and board charges.   

Claims with additional lumbar spine surgeries were defined as reoperations. These cases will be referred to 

as operative readmissions in later discussions. Claims with no additional lumbar spine surgeries but with 

additional hospitalizations were defined as readmissions. We also refer to these cases as nonoperative 

readmissions. Claims with both additional lumbar spine surgeries and additional hospitalizations were defined 

as cases with both reoperations and readmissions. In other words, readmissions identified in this study include 

three categories: operative readmissions (cases with repeat surgeries), nonoperative readmissions (cases with 

inpatient overnight stays but no repeat surgeries), and both (cases with repeat surgeries and inpatient overnight 

stays).   
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After these three categories were established, the rest of the claims were assigned to the group of cases with 

neither reoperations nor readmissions. The rate of reoperation and readmission was calculated as the 

proportion of the claims with operative readmissions, nonoperative readmissions, or both reoperations and 

readmissions out of all low back claims with lumbar spine surgeries. This proportion is also referred to as the 

all-cause readmission rate in the discussions. The all-cause readmission rate captures the incidence rate of 

workers’ compensation patients with spine surgeries who experienced unplanned readmission for any cause; 

we do not make any attribution of how the readmission is related to the index procedure. Note that in the 

analysis, we report these rates of reoperations and/or readmissions for all 18 states in aggregate.9 

Furthermore, we discuss the major types of reoperations and the main reasons for the nonoperative 

readmissions that we observed among the lumbar surgery cases in this study.  

For reoperations (operative readmissions), we identified the CPT codes for the additional lumbar spine 

surgeries, and classified them into one of three groups: decompression/discectomy, fusion, and 

reinsertion/removal of hardware.  

For readmissions (nonoperative readmissions), we first identified the ICD-10 codes associated with the 

readmissions within our dataset, realizing there were some limitations in being able to identify the primary 

reason for the readmissions with certainty. Our dataset captures up to 15 diagnostic codes. The ICD code listed 

first is considered by convention to be the primary diagnostic code and, in the setting of a readmission, thought 

to be the primary reason for the readmission. However, without a patient chart review it is difficult to know 

whether the diagnostic code listed first is the primary cause for the readmission or if it was just listed as an 

associated medical condition as part of the routine coding process. Understanding this limitation, we divided 

all readmission ICD-10 codes into four major groups. The first grouping includes medical conditions that were 

ongoing or new and were somehow exacerbated by or after the surgery. This group was further subdivided into 

10 subgroups: metabolic (e.g., diabetes), neurological (e.g., post-operation stroke), gastrointestinal (e.g., ileus, 

bleeding), pulmonary (e.g., pneumonia), urologic (e.g., urinary tract infection), medication side effects (e.g., 

allergy), cardiac (e.g., hypertension), blood loss, dermatologic (e.g., skin rash), and electrolytes (e.g., sodium 

imbalance). The second major grouping of patients had functional limitations to the extent their post-discharge 

activities of daily living had become unmanageable and they required readmission until they could regain those 

abilities. The third group had wound complications or infections requiring re-hospitalization for close 

observation or IV antibiotics, but not another operation. The final grouping consisted of those patients whose 

pain was not able to be controlled after being discharged from the hospital. We found that the reasons for the 

majority of nonoperative readmissions were multifactorial and included more than one of the four major 

nonoperative readmission groups of reasons we identified (see a more detailed discussion of the findings in the 

“Discussion of Key Findings” section.  It is important to note that among all readmissions, only 35 percent had 

detailed ICD-10 information that we can use to identify the likely reasons for readmission. For the other 

readmissions, we were unable to suggest the most likely reason for readmission, as our data did not have the 

discharge summary or readmission history and physical for the patients. This is a data limitation we faced. In 

this study we discuss the main reasons for readmission based on the ICD-10 information we can observe in our 

data for a small group of readmissions. In Technical Appendix Table TA.5 we provide a list of common ICD-

10 codes associated with the readmissions; these codes represented more than 80 percent of all diagnoses 

associated with readmissions.  

                                                           
9 When we compute the rates of reoperations and readmissions from the pooled data of 18 states, one may be concerned 
that the numbers in relatively larger states might dominate the results. To prevent this, we adjusted for the differences in 
claim shares across the states in the pooled data, so that each state had an equal weight in the state-pooled results.   
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Results related to the rates of reoperation and readmission, as well as the reasons for operative and 

nonoperative readmissions, are addressed in the next section, “Discussion of Key Findings.” 

MEASURING MEDICAL PAYMENTS FOR LUMBAR SURGERY CLAIMS  

This study also compares the medical payments per claim for lumbar surgery cases involving reoperations and 

readmissions with those cases without reoperations or readmissions. We measured medical payments by two 

methods.  

The first method captures total medical payments for low back claims with lumbar spine surgeries 

occurring between October 2015 and March 2018 that had more than seven days of lost time and on average 

24 months of experience. Total medical payments include payments for all medical services by all types of 

providers that delivered care to workers with injuries. This method provides a broad view of medical payments. 

Note that medical payments capture the actual paid amounts at the claim level; they are not charges, per 

procedure prices, or fee schedule rates. Also note that medical payments do not include expenses for medical 

cost containment (such as fees for bill review, utilization review, case management, and networks).  

The second method computed an “event-based” measure for medical payments. Specifically, we captured 

the surgery-event-related payments for the initial lumbar spine surgery and for the reoperations. The surgery-

event-related payments in this study include surgeon fees, facility payments, and anesthesia payments for the 

lumbar spine surgeries. We also captured the hospital room and board payments for the readmissions. This 

method provides a micro view of medical payments that center on the surgery and hospitalization events.  

We calculated medical payments per claim using both methods for the lumbar surgery cases with 

reoperations, readmissions, both reoperations and readmissions, and neither reoperations nor readmissions. 

Then we compared medical payments per claim for the cases involving reoperations and/or readmissions with 

those without. Note that the alternative methods showed similar findings. The next section, “Discussion of Key 

Findings,” discusses the findings with regard to medical payments in detail.   
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DISCUSSION OF KEY FINDINGS 

This section provides a detailed discussion of the key findings from this study. The main topics include the 30- 

and 90-day reoperation and readmission rates for workers’ compensation patients undergoing lumbar spine 

surgery, reasons for operative and nonoperative readmissions based on ICD-10 and CPT codes, medical 

payments per claim for lumbar surgery cases involving reoperation and readmission, and interstate variation 

in the prevalence of reoperation and readmission. Throughout this section we will discuss our results using 

four descriptive terms: (a) operative readmissions, which are those readmissions associated with an additional, 

unplanned operative procedure; (b) nonoperative readmissions, which refer to readmissions after surgery that 

did not require another operation; and (c) combined or all-cause readmissions, determined by combining 

operative and nonoperative readmissions. Note that the analysis presented here is descriptive; it was not our 

intention to establish or identify a causal relationship in regard to the potential factors underlying these results. 

The data used in this analysis and the methods for defining the key measures are explained in the earlier section 

“Data and Methods.”   

REOPERATION AND READMISSION RATES WITHIN 30 AND 90 DAYS POST-OPERATION  

Here we discuss our findings on readmission and reoperation rates and compare them with others reported in 

the literature.  

30-DAY ALL-CAUSE READMISSION RATES 

Our study found a 30-day all-cause readmission rate of 7.0 percent for workers’ compensation patients 

undergoing lumbar spine surgery (Table 2a).1 This rate is higher than others reported in the literature. A 

systematic review of 13 studies regarding 30-day readmission rates after spinal surgery found a lumbar surgery 

readmission rate of 4.6 percent (Bernatz and Anderson, 2015). Pugely et al. (2014) studied risk factors for 30-

day unplanned readmissions after lumbar surgery and found a 30-day readmission rate of 4.4 percent; their 

study included procedures indicated for complex spinal deformities, which are associated with higher 

readmission rates than the ones included in our study. If these procedures had been excluded, then the rate 

would have been even lower than 4.4 percent. One study found a 30-day readmission rate of 6.39 percent, but 

the study sample included patients only over the age of 80, and due to the high frequency of comorbidities in 

this patient population, it is not unexpected to see higher readmission rates (Saleh et al., 2017).  

90-DAY ALL-CAUSE READMISSION RATES 

The 90-day all-cause readmission rate for our study sample of lumbar discectomy/decompressions and lumbar 

fusions combined was 8.2 percent (Table 2b). This readmission rate was not substantially higher than the 30-

day rate—86 percent of the 90-day readmissions occurred in the first 30 days. Akamnonu et al. (2015) 

performed a single-institution study on 90-day readmissions for a variety of lumbar procedures in a population 

of patients covered by private insurance (64 percent of the sample), Medicare (25 percent of the sample), and 

                                                           
1 This is the overall reoperation and/or readmission rate for workers’ compensation patients undergoing a lumbar 
discectomy/decompression or a lumbar fusion surgery.  
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workers’ compensation (11 percent of the sample). Their 90-day all-cause readmission rate was 3.3 percent, 

less than half the rate in our study. Within the workers’ compensation group, only 2 of 149 patients were 

readmitted for a rate of 1.3 percent, which is considerably less than the lowest rate we have seen published and 

lower than any of the 18 states we reviewed in our study. Another study, which included over 9,000 patients 

with a median age of 54.2 years old, identified a 90-day readmission rate after lumbar surgery of 6.3 percent 

(Wadhwa et al., 2017). Using this same database, Sivaganesan et al. (2018) studied readmissions after lumbar 

surgery and found the readmission rate to be 6.15 percent, very close to that of Wadhwa et al. (2017).   

We also estimated confidence intervals around our reported 30-day and 90-day readmission rates. The 

lower and upper bounds of the 95 percent confidence interval are presented in Technical Appendix Table TA.6.  

 

 
Table 2a  30-Day Reoperation or Readmission Rates among Lumbar Spine Surgery Cases, All Study States 

  

% of Claims with Reoperation or Readmission within 30 Days  
of Initial Lumbar Spine Surgery 

Reoperation  
(operative 

readmission) 

Readmission 
(nonoperative 
readmission) 

Both 
Total  

(all-cause 
readmission) 

All lumbar spine surgery 1.4% 5.5% 0.1% 7.0% 

By surgery type 

Discectomy/decompression 1.1% 2.0% 0.1% 3.2% 

Fusion 2.2% 14.7% 0.2% 17.1% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

See the "Data and Methods" section for definitions of reoperation and readmission.  

   
   

Table 2b  90-Day Reoperation or Readmission Rates among Lumbar Spine Surgery Cases, All Study States 

  

% of Claims with Reoperation or Readmission within 90 Days  
of Initial Lumbar Spine Surgery 

Reoperation  
(operative 

readmission) 

Readmission 
(nonoperative 
readmission) 

Both 
Total  

(all-cause 
readmission) 

All lumbar spine surgery 2.2% 5.6% 0.4% 8.2% 

By surgery type 

Discectomy/decompression 1.9% 2.2% 0.3% 4.4% 

Fusion 2.8% 15.1% 0.4% 18.3% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

See the "Data and Methods" section for definitions of reoperation and readmission.  
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ALL-CAUSE READMISSION RATES BY SURGERY PROCEDURE TYPE  

To help better understand why our lumbar surgery reoperation and/or readmission rates were higher than 

those of other studies, we performed two subgroup analyses for the 30- and 90-day all-cause readmissions. 

First, we divided our lumbar surgery cases into two subgroups: those that had a discectomy/decompression 

procedure and those that had a lumbar fusion with or without a decompression/discectomy. We separately 

measured the rates for both groups. This allowed us to determine the relative contribution of each procedure 

type to the overall, combined readmission rate.  

30-day: For patients undergoing lumbar discectomy/decompression without a fusion, our 30-day all-cause 

readmission rate was 3.2 percent (Table 2a). This is comparable to Kohls et al.’s review of 356 patients from 

one institution that underwent a discectomy where the all-cause readmission rate was 3.7 percent (Kohls, Jain, 

and Khan, 2018). The sample from that study included revision surgeries and ours did not, which may explain 

why their rate was higher as revision surgeries are usually more complex than index procedures. Of interest to 

our study is that of the 356 patients, 21 were covered by workers’ compensation and 1 of those 21 was a 

readmission, resulting in a readmission rate of 4.8 percent for the workers’ compensation group. However, this 

was not found to be statistically significant. Higher rates have been reported in two separate studies using 

similar databases. Ramaswamy et al. (2019) published a readmission rate of 7 percent, but the sample only 

included patients over 50 years old. Weiss, Elixhauser, and Steiner (2013) found that a laminectomy 

(discectomy/decompression) was the fourth most common procedure done in the United States and carried 

an all-cause readmission rate of 6.7 percent. In that study, all payor types were pooled together; readmissions 

were the highest among Medicare patients, followed by Medicaid then private insurers. Making a direct 

comparison of this study to our work is limited as the age mix was not highlighted in the brief.  

Our 30-day all-cause readmission rate for patients undergoing lumbar fusions with or without a 

discectomy/decompression was 17.1 percent (Table 2a)—more than two to six times higher than other studies 

we found in our search of the current literature. This was the primary driver of the higher 30-day all-cause 

readmission rate for discectomy/decompression and fusion groups combined in workers’ compensation 

patients compared with other patients. The lowest readmission rate we found was reported by Patel et al. 

(2017). They performed a chart review of more than 500 patients that had lumbar fusions at one institution 

between 1996 and 2011 and found a readmission rate of 1.5 percent. Puvanesarajah et al. (2016) investigated 

Medicare patients undergoing lumbar fusions; the readmission rate, at 2.9 percent, was the second lowest of 

the studies we reviewed for lumbar fusions. Three studies using the same database (Healthcare Cost and 

Utilization Project, or HCUP), with slight variations in methods, found readmission rates of 7.6 percent, 5.9 

percent, and 6.8 percent (Ramaswamy et al., 2019; Cui et al., 2019; Weiss, Elixhauser, and Steiner, 2013). 

Another study, using the HCUP data to study four states (California, Maryland, Florida, and New York), 

investigated the impact of sociodemographic variables on readmission rates and found an all-cause readmission 

rate of 7.5 percent (Chen et al., 2019). They placed workers’ compensation patients in the same payor group as 

CHAMPUS, CHAMPVA, Title V, and other government payors. Within this group, the readmission rate was 

5.7 percent.   

90-day: Our 90-day all-cause readmission rate was 4.4 percent for the lumbar discectomy/decompression group 

and 18.3 percent for lumbar fusions (Table 2b). Other studies with 90-day readmission rates after lumbar 

discectomy/decompression have reported results lower and higher than ours. Akamnonu et al. (2015) found a 

90-day all-cause readmission rate for lumbar discectomy/decompression of 2.1 percent, whereas in a single-

institution study by Kohls, Jain, and Khan (2018), the 90-day all-cause readmission rate for the same procedure 
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was 5.3 percent. For lumbar fusions, the 90-day readmission rates reported in the current literature were 

variable, ranging from 2.5 to 14.5 percent; all lower than our rate (18.3 percent). The lowest rates in the studies 

we reviewed were those of Akamnonu et al. (2015), who found a readmission rate of 3.9 percent for lumbar 

fusions, and Kreitz et al. (2019), who compared readmission rates following lumbar fusions performed at a 

tertiary hospital with those from an orthopedic surgical specialty hospital (2.5 percent versus 5 percent). 

Similarly, Puvanesarajah et al. (2016) reported a readmission rate of 5.3 percent among patients age 65–84 

undergoing elective lumbar fusion. Cui et al. (2019) researched readmission rates for a specific type of fusion 

(posterior) and found it to be 9.7 percent. Chen et al. (2019) studied the sociodemographic determinants of 

readmission after lumbar surgery using HCUP data from four different states, resulting in a readmission rate 

of 11.6 percent. Thus, our results suggest that while the 90-day readmission rates after lumbar 

discectomy/decompression in workers’ compensation patients are similar to those among non-workers’ 

compensation payor groups, the rates for lumbar fusion are considerably higher; this is the primary reason for 

our readmission rate after lumbar spine surgery of all procedure types combined being higher than for non-

workers’ compensation patients.  

OPERATIVE VERSUS NONOPERATIVE READMISSIONS  

Our second subgroup analysis separates the all-cause readmissions into readmissions not requiring another 

surgery (nonoperative readmissions) and readmissions resulting in an additional, unplanned surgery (operative 

readmissions).2 This analysis helped us determine whether the readmission was based on an early failure or 

complication of the surgical procedure that resulted in an operation versus some medical condition that was 

directly or indirectly related to the surgery yet no other operation was required within the first 30 or 90 days. 

One reason a repeat operation may be indicated is if the initial surgery does not address the primary pain 

generator.3 Most spine surgeons attempt to relieve their patient’s symptoms by using the most conservative or 

least invasive surgical approach to eliminate the primary pain generator. However, the surgery will only be 

successful if the primary pain generator has been localized with certainty, which can be difficult if not 

impossible when multilevel and multifocal disease is present. If not accurately localized and addressed, another 

surgery may be indicated. Other reasons a repeat operation may be indicated is if there has been some early 

technical failure (hardware dislodgement or improper screw placement) or the development of a postoperative 

wound infection or problem that was severe enough to require another surgery. Postoperative complications 

do not always involve another surgery. Surgery is invasive and the more invasive it is, the more likely it can 

incite the onset of a new medical condition (e.g., urinary tract infection, stroke, or heart attack) or exacerbate 

comorbid conditions like diabetes or hypertension that may have been stable prior to the operative procedure.  

30-day: After performing this analysis, we found that nonoperative readmissions were more common than 

operative readmissions for discectomy/decompression, fusions, and both groups combined (Table 2a). For the 

lumbar surgery groups combined (discectomy/decompression plus fusion), 30-day readmissions not requiring 

another surgery were three times more likely than readmissions requiring another operation (5.5 percent versus 

1.4 percent), almost twice as common as readmissions requiring another operation for discectomy/ 

                                                           
2 A very small portion of lumbar surgery cases had both additional lumbar spine surgeries and additional hospitalizations 
(see the “both” column in Table 2a–2b). We do not discuss these few cases in the comparisons between our numbers and 
other studies here. Note that all of the analysis we performed was consistently in the same pattern whether this small 
group of cases was included or not.  
3 The specific anatomical structures and/or pathophysiological functions responsible for an individual’s pain (Sizer, 
Phelps, and Matthijs, 2001).  
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decompression surgeries (2.0 percent versus 1.1 percent), and six times more likely for lumbar fusions (14.7 

percent versus 2.2 percent).  

90-day: In our study, comparison of nonoperative versus operative 90-day readmissions reveals that similar to 

the 30-day findings, the nonoperative readmission rates were higher than the operative rates for all three surgery 

procedure groupings examined: discectomy/decompression (2.2 percent versus 1.9 percent), fusion (15.1 

percent versus 2.8 percent), or combined (5.6 percent versus 2.2 percent) (Table 2b). This finding is not 

surprising in view of the 90-day time window, where exacerbation of preoperative medical conditions 

frequently occurs, but very few complications requiring another surgery would be expected within the first 90 

days for a scientifically proven or well-established surgical procedure. Our study also shows that fusions had 

higher reoperation and readmission rates than discectomy/decompression alone; this may not be unexpected 

since fusions are usually more extensive and invasive than discectomy/decompression surgery. 

Compared with other studies, our 90-day readmission rate for discectomy /decompression was slightly less 

than that found in a Norwegian study of almost 35,000 discectomy/decompression patients (Fjeld et al., 2019). 

They found that 2.4 percent of their patients had a nonsurgical admission rate (our study: 2.2 percent) and a 

90-day reoperation rate of 2.1 percent (our study: 1.9 percent). A smaller study of discectomy/decompression 

cases reported a reoperation rate of 2.5 percent, also higher than what we found (Kohls, Jain, and Khan, 2018).  

Although there are no recent studies that explicitly determined the 90-day rate of nonoperative 

readmissions after lumbar fusions, several are available that described 90-day reoperation rates. Kreitz et al. 

(2019) described the reoperation rates after lumbar fusion at an orthopedic specialty hospital (4.0 percent) and 

a tertiary referral center (2.5 percent). Patel et al. (2017) conducted a study of lumbar fusions performed over 

a 15-year period at one institution and reported a 90-day reoperation rate of 1.7 percent. The one study that 

involved only workers’ compensation patients described reoperation rates after lumbar fusion in two states and 

found that Washington State had a lower reoperation rate (2.2 percent) compared with that of California (5.0 

percent), with the findings being accounted for, at least in part, by some of the policy differences between the 

two states (Martin et al., 2014). Overall, our findings in regard to fusion reoperation rates are comparable to 

those found in the literature.  

in summary, our 30- and 90-day overall readmission rates (nonoperative plus operative) for workers’ 

compensation patients who underwent lumbar spine surgeries were higher than for those patients in the non-

workers’ compensation group. Our 90-day overall readmission rate was not substantially higher than the 30-

day rate of 7.0 percent, and further analysis reveals that 86 percent of the 90-day readmissions occurred within 

the first 30 days. When we studied our patient population according to whether they underwent a lumbar 

discectomy/decompression or a lumbar fusion separately, we found that readmission rates after lumbar 

discectomy/decompression in workers’ compensation patients were fairly comparable to those among non-

workers’ compensation payor groups. The readmission rates for lumbar fusion were considerably higher; this 

was the primary driver for our readmission rates after lumbar spine surgery of all procedure types combined 

being higher than for non-workers’ compensation patients. Nonoperative readmissions were more common 

than reoperations and were far more likely for lumbar fusions than for discectomy/decompressions.4  

                                                           
4 In this study we also computed the prevalence of reoperations and/or readmissions for 2016/2018 claims with on average 
two years of experience (see the results in “Technical Appendix”). Note that the reoperations and/or readmissions for 
2016/2018 claims with two years of experience are the basis of the discussions of reoperation types and readmission 
reasons, medical payments involving reoperation and readmission, and interstate variations in reoperation and 
readmission rates.  
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REASONS FOR OPERATIVE AND NONOPERATIVE READMISSIONS BASED ON ICD-10 AND CPT CODES 

After dividing our lumbar readmissions into operative (those requiring another operation) and nonoperative 

(readmissions not requiring another surgery), we performed one additional analysis to gain additional insights 

about each group.  

OPERATIVE READMISSIONS 

For the operative readmissions, we identified the CPT codes for the additional surgical procedures done during 

the readmission and classified them into one of three groups: decompression/discectomy, fusion, and 

reinsertion/removal of hardware.  
Among the claims with lumbar discectomy/decompression as the initial surgery that had reoperations, 56.4 

percent of the reoperations were discectomy/decompression surgeries, which suggests that the initial surgery 

did not satisfactorily address the primary pain generator and a repeat surgery was indicated because of a 

retained disc fragment, a recurrent disc herniation at the same level, or symptomatic pathology at a different 

anatomic level (Table 3). Lumbar fusion surgeries made up 43.6 percent of the reoperations, perhaps due to 

lack of symptom improvement with a discectomy alone or the development of spinal instability after the index 

procedure (i.e., the initial surgery) for which a stabilizing fusion would be indicated. For the claims with lumbar 

fusion as the initial surgery that had reoperations, 84.9 percent of the reoperations were fusion surgeries. These 

repeat fusions were at the same or a different level, suggestive of mechanical or implant failure at the fusion site 

from the index procedure or the persistence of pain postoperatively that led to the identification of a pain 

generator at an anatomic level other than where the index procedure was performed. Lumbar 

discectomy/decompression surgeries accounted for 9.6 percent of the reoperations for fusions, which would 

likely be indicated based on a recurrent or new disc herniation or the identification of a bone or soft tissue pain 

generator not addressed by the index operation. There was also a small proportion of reoperations among initial 

lumbar fusion surgery cases involving removal or reinsertion of hardware.  

In summary, whether a lumbar discectomy/decompression or fusion was performed, the majority of the 

reoperations were the same type of surgery as the initial lumbar spine procedure.  

 

Table 3  Type of Reoperation among Lumbar Spine Surgery Cases with Reoperation, All Study States,  
                  2016/2018 

  

Type of Reoperation  
(% of claims with lumbar spine surgery that had reoperation) 

Discectomy/ 
Decompression Fusion 

Removal/Reinsertion  
of Hardware 

Initial lumbar spine surgery type 

Discectomy/decompression 56.4% 43.6% 0.0% 

Fusion 9.6% 84.9% 5.5% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

We identified the Current Procedural Terminology (CPT) codes for the additional lumbar spine surgeries and classified them into 
one of three groups shown in this table. See the "Data and Methods" section for a description of how we classified the type of 
reoperation.  
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NONOPERATIVE READMISSIONS 

The factors contributing to nonoperative readmissions are usually multifactorial and can be demographic, 

provider-related, procedure-related, inadequate health system processes, variations in care delivery (length of 

stay), and social factors, just to name a few (Evans and Stoddart, 1990). For the nonoperative readmissions, we 

devised a classification scheme to help us better understand some of the potential clinical conditions responsible 

for nonoperative readmissions and why the workers’ compensation readmission rates are different from rates 

for non-workers’ compensation payor groups. We accomplished this by first identifying the ICD-10 codes 

associated with the nonoperative readmissions within our dataset, realizing there were some limitations in 

being able to identify the primary reason for the readmissions with certainty. Our dataset captures up to 15 

diagnostic codes. The ICD code listed first is considered by convention to be the primary diagnostic code and 

in the setting of a readmission, is thought to be the primary reason for the readmission. However, without a 

chart review it is difficult to know whether the diagnostic code listed first is the primary cause for the 

readmission or if it was just listed as an associated medical condition as part of the routine coding process. 

Understanding this limitation, we divided all readmission ICD-10 codes into four major groups. The first 

grouping includes medical conditions that were ongoing or new and were somehow exacerbated by or after the 

surgery. This group was further subdivided into 10 subgroups: metabolic (e.g., diabetes), neurological (e.g., 

post-operation stroke), gastrointestinal (e.g., ileus, bleeding), pulmonary (e.g., pneumonia), urologic (e.g., 

urinary tract infection), medication side effects (e.g., allergy), cardiac (e.g., hypertension), blood loss, 

dermatologic (e.g., skin rash), and electrolytes (e.g., sodium imbalance). The second major grouping of patients 

had functional limitations to the extent their post-discharge activities of daily living had become unmanageable 

and they required readmission until they could regain those abilities. The third group had wound complications 

or infections requiring re-hospitalization for close observation or IV antibiotics, but not another operation. 

The final grouping consisted of those patients whose pain was not able to be controlled after being discharged 

from the hospital. The majority (55 percent) of our nonoperative readmissions were multifactorial and 

included more than one of the four major nonoperative readmission groups. However, the single most 

common grouping for both discectomy/decompressions and fusions was ongoing or new medical conditions 

(i.e., medical complications), and the least common for both groups was uncontrolled pain (see Table 4). 

Limitation in functional activities was the second most common for nonoperative readmissions for fusion 

surgeries, and wound problems/infections were the second most common for discectomy/decompressions.5   

Methodologic differences and the limitations mentioned in our own dataset make head-to-head 

comparisons with other studies challenging. Rubel et al. (2019) analyzed readmission reasons for nearly 170,000 

lumbar surgery patients and came up with the 20 most frequently occurring diagnoses, and within that group, 

also identified the top 3 most commonly listed as the primary diagnosis. Medical conditions (hypertension, 

hyperlipidemia, esophageal reflux, and diabetes) were the most commonly occurring, and the most frequently 

listed as primary diagnoses were implant-related complications, recurrent or persistent disc herniation, and 

infections.6 Akamnonu et al. (2015) found that higher comorbidities were associated with a higher likelihood 

of readmission after various lumbar surgeries. This same study identified surgical site infections and wound 

complications as the reason for 72 percent of all readmissions and divided the remaining causes for readmission 

into categories. However, it is not immediately clear which of the readmission reasons resulted in nonoperative 

readmissions versus operative readmissions. A study of readmissions after lumbar discectomy included a listing 

                                                           
5 Note that we are not able to observe the readmission reasons for all of the lumbar spine surgery cases with readmission 
due to data limitations (for a more detailed explanation, refer to the “Data and Methods” section).  

6 It is not uncommon for more than one ICD diagnosis to be provided when submitting a billing claim. The first one 
listed is usually the primary diagnosis and the others are considered associated, secondary, or comorbid conditions.  
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of the causes and treatments rendered for readmission, but it did not explicitly identify which causes were 

treated operatively versus nonoperatively (Kohls, Jain, and Khan, 2018).7 For future studies, we would plan on 

differentiating primary diagnoses from the most commonly occurring diagnoses and create a classification 

method based on individual ICD-10 codes as well as the most commonly occurring grouping of ICD-10s.  
 
 

Table 4  Reasons for Readmission among Lumbar Spine Surgery Cases with Readmission, All Study States,  
                  2016/2018 

  

Major Categories for Readmission Reasons  
(% of claims with lumbar spine surgery that had readmission) 

Medical Complications 
(nonsurgical) 

Limitation in Functional/
Activities of Daily Living  

Wound or 
Infections 

Pain-Related 

By surgery type 

Discectomy/decompression 72% 28% 44% 22% 

Fusion 69% 54% 37% 14% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

For definitions of the major categories for readmission reasons, see the discussion on page 29. See the "Data and Methods" 
section for a description of how we classified the reason for readmission. In Technical Appendix Table TA.5 we provide a list of 
common ICD-10 codes associated with readmissions; these codes represented more than 80 percent of all diagnoses associated 
with readmissions. 

Key: ICD: International Classification of Diseases. 

 

MEDICAL PAYMENTS PER CLAIM FOR LUMBAR SURGERY CASES INVOLVING REOPERATION AND 

READMISSION   

We found that medical payments per claim for lumbar spine surgery cases with reoperation and/or readmission 

were substantially higher than for cases without reoperation or readmission. In this study, we examined the 

costs for lumbar spine surgery readmissions and reoperations using two different methods: (1) the total medical 

payments and (2) the payments related to the surgery and hospitalization events for the lumbar surgery claims 

involving reoperation and readmission.8 These alternative measures for medical payments produced similar 

findings.  

For the 2016/2018 lumbar discectomy/decompression surgery claims with reoperations we identified in 

this study, the average total medical payment per claim was nearly $55,600 per case, 62 percent higher than that 

for lumbar discectomy/decompression claims without a reoperation or readmission (see Table 5). For lumbar 

fusion surgery claims, the average total medical payment per claim was nearly $130,300 per case for the 

2016/2018 claims with reoperations, 42 percent higher than the average medical payment for claims without 

reoperation or readmission. Total medical payments per claim for lumbar spine surgery cases with readmission 

and cases with both reoperation and readmission were 13 percent to 260 percent higher than for cases with 

neither reoperation nor readmission. Additionally, the average medical payment per claim for lumbar fusions 

was much higher than for discectomy/decompression cases. We also estimated confidence intervals around our 

                                                           
7 There are other potential reasons for readmission mentioned in the literature. For example, one potential reason for 
failed back surgery syndrome is scar formation. In addition, some readmissions may be related to opioid use.   

8 The surgery-event-related payments include surgeon fees, facility payments, and anesthesia payments for the lumbar 
spine surgeries (initial surgery and/or reoperation). The hospitalization-event-related payments include hospital room 
and board payments for readmission. For more detailed explanations of the methods of measuring medical payments, see 
the “Data and Methods” section. 
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medical payments per claim measures in this report. Technical Appendix Table TA.7 shows the lower and upper 

bounds of the 95 percent confidence intervals for the average total medical payment per claim as well as for the 

average surgery- and hospitalization-related payment per claim. In addition, one may be concerned that the 

interstate differences in wages might affect the estimation of medical payments per claim using the 18-state 

pooled data. We conducted a sensitivity test to examine these cost measures after adjusting for variations in 

wages across the study states. Results from this sensitivity test confirmed the key finding that medical payments 

per claim for lumbar surgery cases with reoperation and/or readmission were substantially higher than for cases 

without a reoperation or readmission, and the estimated values in medical payments per claim with wage 

adjustment were similar to the unadjusted numbers (see Technical Appendix Table TA.8).  

 

Table 5  Total Medical Payments per Claim for Claims with Lumbar Spine Surgery That Had Reoperation 
                  and/or Readmission or Neither, All Study States, 2016/2018 

  

Claims with Lumbar Spine Surgery That Had Reoperation and/or Readmission  
or Neither 

Reoperation Readmission Both Neither 

Total medical payments per claim  

By surgery type 

Discectomy/decompression $55,562 $55,298 $123,452 $34,282 

Fusion $130,265 $104,242 $164,489 $91,859 

% difference in medical payments per claim: Lumbar surgery cases with reoperation and/or readmission versus cases 
with neither 

By surgery type 

Discectomy/decompression 62% 61% 260% − 

Fusion 42% 13% 79% − 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018.  

See the "Data and Methods" section for a description of how we measured medical payments associated with reoperation and 
readmission. 

 

 

When we looked at the payments related to the surgery and hospitalization events for the lumbar spine 

surgery claims, we observed similar findings (see Figure 2). Regardless of the type of initial procedure type, 

surgery- and hospitalization-related payments per claim for cases involving reoperation and/or readmission 

were much higher than for cases without either reoperation or readmission. The differences in surgery- and 

hospitalization-related payments per claim between cases with reoperation and/or readmission and the cases 

without ranged from 11 percent to 274 percent. Not surprisingly, lumbar spine surgery cases with both 

reoperation and readmission were the most expensive compared with other cases.   

Several other studies also reported higher costs for cases with readmissions compared with non-readmitted 

cases. Chen et al. (2019), using the HCUP data and covering four states (California, Maryland, Florida, and 

New York), found that the average hospital charge for cases with readmission within 30 days of lumbar spinal 

fusion surgery were 21 percent higher than the non-readmitted cases ($154,933 in 2017 dollars for readmitted 

cases compared with $128,091 for non-readmitted cases). They reported similar results for lumbar fusion 

surgery cases with readmission within 90 days of the initial surgery. Jain, Phillips, and Khan (2018) examined 

Medicare patients with lumbar fusion surgery and reported that the 90-day reimbursement for cases with 

readmissions increased by 50 percent to 200 percent of the payment for an uncomplicated fusion. A study on 

Medicare beneficiaries undergoing lumbar spinal fusion noted that these cases experienced adverse events and 
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consumed significantly more hospital resources ($9,976–$32,049) (Culler et al., 2016). Rubel et al. (2019) found 

that the cost of hospitalization for patients who were readmitted within 90 days of the primary elective lumbar 

spine surgery was 278 percent higher than the cost for patients who were not readmitted ($129,527 for 

readmitted cases versus $34,241 for non-readmitted cases). Our findings in regard to higher medical payments 

for lumbar surgery cases with reoperation and/or readmission were in general consistent with those found in 

the literature, although methodologic differences in sample patients, definitions of reoperations and 

readmissions, and measurements of medical payments make direct comparisons on specific dollar amounts 

with other studies challenging.   

 

Figure 2  Average Surgery- or Hospitalization-Related Payment per Claim for Claims with Lumbar Spine  
                    Surgery That Had Reoperation and/or Readmission or Neither, All Study States, 2016/2018 

  
 

 
 

 

 

 

 

 

 

 
 

 

  

Claims with Lumbar Spine Surgery That Had Reoperation and/or Readmission  
or Neither 

Reoperation Readmission Both Neither 

Average surgery- or hospitalization-related payment per claim 

By surgery type 

Discectomy/decompression $26,517 $21,204 $60,421 $16,149 

Fusion $65,350 $48,090 $75,640 $43,299 

% difference in average surgery- or hospitalization-related payment per claim: Lumbar surgery cases with reoperation and/or 
readmission versus cases with neither 

By surgery type 

Discectomy/decompression 64% 31% 274% − 

Fusion 51% 11% 75% − 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 
30, 2017, with experience as of March 31, 2018.  

For the “event-based” measure for medical payments, we captured the surgery-event-related payments for the initial lumbar spine 
surgery and for the reoperations. The surgery-event-related payments include surgeon fees, facility payments, and anesthesia 
payments for the lumbar spine surgeries. We also captured the hospital room and board payments for the readmissions. See the  
"Data and Methods" section for a description of how we measured medical payments associated with reoperation and readmission. 
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INTERSTATE VARIATION IN PREVALENCE OF REOPERATION AND READMISSION   

This study also found that the prevalence rates of reoperations and/or readmissions varied considerably across 

the study states, with the state-pooled average prevalence of reoperations and/or readmissions for 2016/2018 

claims with an average two years of experience being 15.9 percent (see Table TA.9). The percentages of lumbar 

spine surgery cases with reoperations and/or readmissions ranged from nearly 11 percent in North Carolina 

and Minnesota to 22.3 percent in California for 2016/2018 claims (see Figure 3 and Table 6). In other words, 

approximately 1 in 10 workers’ compensation patients undergoing lumbar surgery had reoperations and/or 

readmissions in North Carolina and Minnesota within two years, while the odds were more than 1 in 5 in 

California.9  

To help better understand the interstate rankings in the combined reoperation and/or readmission rate, 

we further examined its three components separately: the percentages of lumbar spine surgery cases with 

reoperations, with readmissions, and with both reoperations and readmissions (Table 6). California ranked the 

highest on the combined reoperation and/or readmission rate, and this result was mainly driven by a higher 

percentage of cases with readmissions. At 11.4 percent, California ranked the highest of the study states, twice 

as common as the readmissions in the 18-state median (5.2 percent for 2016/2018 claims with on average two 

years of experience). For North Carolina and Minnesota, the two states ranked the lowest on the combined 

reoperation and/or readmission rate, the driving components were different. The percentage of cases with 

readmissions and the percentage of cases with both reoperations and readmissions in North Carolina were 

among the lowest of the 18 states. Both measures were at 2.0 percent in North Carolina, less than half that in 

the median state. For Minnesota, the percentage of cases with readmissions was 2.0 percent, one of the lowest 

of the study states (the 18-state median was 5.2 percent). Minnesota also ranked among the lowest on the 

percentage of cases with reoperations (3.9 percent in Minnesota versus 5.8 percent in median state).  

We do not discuss the reoperation and/or readmission rates by state for discectomy/ decompression and 

for fusion separately in this section because the cell sizes of fusions in several states are too small to support a 

meaningful interstate comparison. Instead we provide the readmission rates by surgery type for states with 

sufficient cell sizes in the Technical Appendix Tables TA.10a and TA.10b. It is worth noticing that the interstate 

variation in readmission rates for fusion was twice as large as that for discectomy/decompression.  
 
 
 
  

                                                           
9 Note that we examined the reoperation and/or readmission rate for discectomy/decompression and for fusion 
separately, and found that California ranked among the highest of the study states for both types of surgery (see Technical 
Appendix Tables TA.10a and TA.10b). Also note that our results in California were not affected by the fraud case 
involving one California hospital doing excessive spinal fusions, since that hospital was closed and sold prior to the dates 
included in the study. A report from the California Workers’ Compensation Institute (CWCI) found that spinal fusion 
surgeries together remained the top workers’ compensation inpatient service in California in 2018, despite the continuous 
decrease in the number of workers’ compensation spinal fusion hospitalizations between 2010 and 2018 (Jones, 2019). 
Another CWCI study showed that as spinal fusion claims in California developed over time, more than 20 percent of 
them received multiple spinal fusion surgeries (Jones, 2017).      
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Figure 3  Prevalence of Reoperation and Readmission among Lumbar Spine Surgery Cases across 18 States,  
                    2016/2018 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: Results in this figure are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 
2017, with experience as of March 31, 2018; these claims represent an average of 24 months' experience. 

 

 

Table 6  Prevalence of Reoperation and Readmission among Lumbar Spine Surgery Cases, by State, 2016/2018 

  
AR CA FL GA IA IL IN LA MA MI MN NC NJ PA TN TX VA WI 

% of claims with lumbar 
spine surgery that had 
reoperation or 
readmission or both 12.1% 22.3% 17.8% 13.0% 20.0% 19.5% 14.9% 17.6% 15.8% 19.8% 10.8% 10.7% 14.0% 14.7% 14.3% 11.8% 15.7% 16.7%

% of claims with lumbar 
spine surgery that had 
reoperation 6.1% 5.8% 5.0% 4.3% 7.7% 5.9% 7.4% 5.5% 6.8% 2.5% 3.9% 6.7% 1.7% 6.2% 8.2% 4.7% 4.5% 6.9%

% of claims with lumbar 
spine surgery that had 
readmission 6.1% 11.4% 8.9% 5.0% 6.2% 6.6% 2.5% 5.5% 3.8% 11.1% 2.0% 2.0% 6.3% 3.8% 4.1% 3.9% 5.6% 4.2%

% of claims with lumbar 
spine surgery that had 
both reoperation and 
readmission 0.0% 5.1% 4.0% 3.7% 6.2% 7.0% 5.0% 6.6% 5.3% 6.2% 4.9% 2.0% 6.0% 4.7% 2.0% 3.1% 5.6% 5.6%

Notes: Results in this figure are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 2017, with experience as 
of March 31, 2018; these claims represent an average of 24 months' experience. States are ranked from lowest to highest on each measure.  

 

 

Many factors contribute to the interstate variation in lumbar surgery rates. For example, differences in the 

state policies regarding treatment guidelines and utilization review, reimbursement (i.e., fee schedules), 

provider choice, and dispute resolution, as well as differences in general health care delivery patterns and local 

practice norms, can all affect the geographic variation seen in the rates of lumbar spine surgery in workers’ 

compensation patients. However, it is not immediately clear how these same factors might impact readmission 

and reoperation rates after lumbar spine surgery in workers’ compensation patients. Nonetheless we did 

examine the potential hypothesis that states with higher surgery rates might also have higher reoperation and 
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readmission rates. When we looked at the simple correlation between the reoperation and readmission rates 

and the prevalence of lumbar spine surgery among low back claims from this study, we only observed a weak 

correlation (with a correlation coefficient of -0.24; see Figure 4). Without additional detailed analysis, one 

cannot conclude whether or not the hypothesized correlation exists from this descriptive observation. For 

example, another WCRI study, Do Treatment Guidelines Influence Early MRI and Decompression Surgery for 

Low Back Pain?, found that state-adopted medical treatment guidelines and mandatory use of these guidelines 

in utilization review, reimbursement, and dispute resolution tended to be correlated with a lower rate of lumbar 

decompression surgery (Wang, Mueller, and Lea, 2019). Some of these factors might also affect the differences 

in reoperation and readmission rates across states. 

One study by Martin et al. (2014) found higher reoperation and readmission rates among workers’ 

compensation patients undergoing lumbar fusions in California than in Washington State. The study indicated 

that approval and reimbursement policies among workers’ compensation programs influence utilization, cost, 

and safety of lumbar fusion surgery, and broader coverage policy10 was associated with more aggressive 

practices and higher rates of reoperation, readmission, and other complications. Their study attributed the 

lower reoperation and readmission rate in Washington to the utilization review procedures and regulations 

developed by Washington State’s Department of Labor and Industries. In this study, we observed wider 

interstate variation in the prevalence of readmissions among spine fusions than discectomy/decompression 

surgeries. This highlights future research needs for better understanding of the sources of interstate variation 

in fusion readmission rates that may inform policymaking or the development of payment strategies.  

Furthermore, factors contributing to readmissions can be demographic, provider-related, procedure-

related, inadequate health system processes, variations in care delivery (length of stay), and social determinants 

such as community income and poverty level, just to name a few (Evans and Stoddart, 1990). Other physician- 

and patient-reported variables, such as comorbidities and the existence of multilevel and multifocal diseases, 

may also affect the likelihood of repeat operation and readmission. Teasing out the factors underlying the 

interstate variation in reoperation and readmission rates requires more sophisticated analytic and adjustment 

methods as well as additional data.  

 
  

                                                           
10 The study by Martin et al. compared the key components of workers’ compensation programs for lumbar fusion in 
Washington and California. Washington State’s Department of Labor and Industries adopted a health insurance policy 
strategy that limits complex lumbar procedures, including those involving adding fusion to a decompression procedure 
for unilateral herniated disc with radiculopathy, multiple vertebral levels, certain implanted devices, and circumferential 
surgical approaches. Washington’s workers’ compensation system uses a prospective utilization review of lumbar fusion 
requests, requires x-ray imaging confirmation of spinal instability, and limits initial fusions to a single disc level. In 
contrast, California’s workers’ compensation system uses a legislated binding second opinion. This policy requires an 
employer to authorize the procedure if the patient receives a second surgical opinion that concurs with the initial 
recommendation. California also uses a prospective utilization review of lumbar fusion requests but does not limit the 
procedure type to single level.  
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Figure 4  Prevalence of Reoperation and Readmission among Lumbar Spine Surgery Cases and Proportion of Low  
                    Back Claims with Lumbar Spine Surgery, by State, 2016/2018 

          
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

Notes: This figure is sorted by the blue bars. Results in this figure are based on 2016/2018 claims. 2016/2018 refers to claims arising from 
October 1, 2015, through September 30, 2017, with experience as of March 31, 2018; these claims represent an average of 24 months' 
experience.  
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IMPLICATIONS 

This study’s importance extends beyond the fact that it is one of the only, and arguably the largest (including 

18 states), to examine the reoperation and readmission rates specifically for workers’ compensation patients 

undergoing lumbar spine surgery.  

First of all, we are in the post-Health Care Reform (HCR) era, where the value of health care is evaluated 

based on how well a provider or health system is able to provide high quality care, achieve the outcomes that 

matter most to patients and payors, and accomplish both at the lowest possible cost. Governmental and 

commercial payors are placing increasing importance on a variety of value-based payment models that shift the 

responsibility for the quality, outcomes, and cost of care to hospitals, outpatient surgery centers, and medical 

providers. One such model is the “bundled payment” for surgery, where the providers design a care pathway 

for a specific procedure and receive a single lump-sum payment from the payor that is expected to cover all 

costs incurred during the episode of care, including readmissions and reoperations. The time period covered 

by the episode of care is predetermined; it was originally up to 30 days postoperative and is now more 

commonly 90 days.  

Our study provides practical and relevant benchmarking of the incidence of lumbar surgery readmissions 

and reoperations within 30 or 90 days post-operation, and the costs associated with these complications. This 

information should help providers and payors as they plan, negotiate, and design their care pathways. Knowing 

the readmission rates and costs by type of readmission (operative versus nonoperative) and procedure allows 

providers and payors to more accurately predict the cost reserves needed for bundled payments. According to 

our study, total medical payments per claim for lumbar spine surgery cases with reoperations and/or 

readmissions were 13 percent to 260 percent higher than for cases with neither. We also found that the surgery- 

and hospitalization-related payments per claim for cases with readmission ranged from about $21,200 to 

approximately $75,600 depending on the type of readmission (operative versus nonoperative) and procedure 

type. The time frame over which the bundled payment should apply (i.e., global period) is also a part of the 

negotiation between payors and providers. Understanding the rate and cost differences between the 30- and 

90-day global periods can lend much needed transparency to the process. Lumbar spine surgery readmission 

rates benchmarked in our study may also have implications for reference pricing,1 which often includes 

consideration of reoperation and readmission as quality measures.  

Readmissions data presented in our study also shed light on the areas where quality improvement is most 

needed. According to our study results, the rate most in need of improvement is that for nonoperative 

readmissions for fusion surgery; those rates were much higher than for operative readmissions and were the 

primary driver of the higher all-cause readmission rate for workers’ compensation patients compared with non-

workers’ compensation patients.  

Studying the rates, trends, and costs of hospital readmissions and reoperations can offer new insights to 

policymakers and regulators as they are called on to respond if, and when, the time comes that bundled 

                                                           
1 Reference pricing is a payment strategy in which an insurer or employer selects a price it is willing to pay for a health 
care service (e.g., a surgical procedure), assuring that the selected price allows appropriate access for patients to good 
quality care. Patients who obtain care from a provider with a price at or below the reference price pay the normally 
required cost sharing (e.g., deductibles, coinsurance). Patients obtaining care from a higher-priced provider pay not only 
the normally required cost sharing but also an additional cost, typically the difference between the reference price and the 
allowed charge.  
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payments and their associated issues become more prevalent among workers’ compensation payors. Are 30- or 

90-day global periods the best option? Should nonoperative readmissions and reoperations be separately 

measured and regulated for bundled payments? Should providers be required to keep their readmission and 

reoperation rates below a certain level? These are but a few of the questions that could emerge in the near future.  

The information from our study could also prove to be useful to patients as they consider treatment 

options. Patient centeredness and transparency as evidenced by shared decision making is a foundational part 

of value-based care. Patients want to know if their surgery is going to work and the likelihood of it not working 

or having a complication. If for example, based on our data, a patient is informed that they have a one in five 

chance of being readmitted to the hospital or having another operation within 90 days of a lumbar fusion, or a 

nearly one in four chance within two years, they may opt for more conservative treatment alternatives.  

Our work led to the discovery of other unanswered questions related to this topic that would merit 

additional research. We took a cursory look across states at how surgery rates compared with readmission and 

reoperation rates and did not find any definitive relationship between the two. It would be worth conducting a 

more in depth investigation of this relationship to see if higher surgery rates end up being directly related to 

higher readmission or reoperation rates. This would suggest that upstream policy efforts to decrease surgery 

rates or improve the selection of surgical candidates, perhaps through the use of medical treatment guidelines, 

is indicated.  

Our study results indicate that nonoperative readmissions for fusions are the primary driver of our overall, 

combined readmissions rate being higher than the rates described in the scientific literature for non-workers’ 

compensation payors. Further study is needed to verify and better understand these findings. Intuitively 

readmission rates should be lower for our study sample because our median age was lower than most of the 

studies we used for comparison and suggesting that there must be other factors in play. Specifically, are workers 

who become injured less healthy, do they have more comorbidities or more of the other known risk factors for 

readmission than other payor groups?  More sophisticated adjustment analysis and additional data are needed 

to answer these questions.  

One of the reasons we found for readmission after lumbar surgery involved an individual experiencing 

limitations in their functional abilities. That has not been widely reported in other studies we reviewed, which 

is in part due to the fact this is a relatively new ICD-10 code. Use of this code suggests that the patient had not 

regained their ability to care for themselves prior to discharge. One possible explanation for this is if the patient 

had inadequate preoperative or postoperative therapy. Alternatively, it could be related to the financial pressure 

hospitals are under to discharge a patient as early as possible that was created by shifting from per diem 

reimbursement to lump-sum bundled payments. For that reason, exploring the relationship between 

readmission rates and length of stay might be informative. Another one of our major categories for 

readmissions had to do with pain being present postoperatively to the extent readmission was necessary. It 

would be interesting to know the patterns of opioid use preoperatively among those readmitted for 

uncontrolled pain after a lumbar surgery. This is an area where quick improvements could be realized if 

appropriate and current pain management techniques are planned for and employed.  
We have highlighted several appropriate applications based on our study findings. However, we also 

emphasize that this is offered in the context of the quality of care a patient receives and the safety of the 

procedure within the first 30 and 90 days postoperative. We have not correlated these early findings with long-

term outcomes. Without further research, our study cannot not be used to denounce a procedure as ineffective 

or not indicated.  
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Here we also remind readers of several data limitations we faced in this study. Due to the timing of the 

transition from ICD-9 to ICD-10 systems, our analysis focuses on injuries that arose between October 1, 2015 

and September 30, 2016, with experience through March 31, 2018, so that we can use the ICD-10 taxonomy. 

This limitation led to small cell size issues for reporting certain measures, as we noted in the discussions and in 

the tables and figures. It also prevented us from providing a trend analysis in this study. Additionally, our data 

do not have the discharge summary or readmission history and physical for the patients. This prevented us 

from being able to identify the likely reasons for readmissions for the majority of lumbar spine surgery cases 

with readmission. These issues may require including data in more recent years, more states, and additional 

data elements in future studies.   
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TECHNICAL APPENDIX 

This technical appendix provides supplemental information regarding the data and methods used as well as 

additional measures of reoperation and readmission rates computed in this study. It covers the following topics: 

identification of low back claims and lumbar spine surgeries, common diagnosis codes associated with 

readmissions, confidence intervals for readmission rates and cost measures, sensitivity test on results in medical 

payments per claim with readmission after adjusting for interstate variation in wages, prevalence of reoperation 

and readmission among 2016/2018 claims, and background information related to data and medical payments.    

IDENTIFICATION OF LOW BACK CLAIMS AND LUMBAR SPINE SURGERIES 

We used several lists of ICD-10 codes to identify low back claims. Table TA.1 lists ICD-10 codes indicating 

various low back diagnoses. These codes were used to identify claims that ever had a low back diagnosis. Table 

TA.2 provides a short list of ICD-10 codes indicating neurological neck conditions. These codes are used to 

identify low back claims that had a neurological neck condition for exclusion.1 In this study, we identified 

lumbar spine surgeries based on the list of CPT codes shown in Table TA.3. These codes include both 

discectomy/decompression surgery and fusion surgery procedures.  

We identified these lumbar spine surgeries regardless of whether they were performed on an inpatient or 

outpatient basis. As shown in Table TA.4, among the initial lumbar spine surgeries, nearly 87 percent of 

discectomy/decompressions were performed in outpatient facilities, while 85 percent of fusions were 

performed as an inpatient admission. Outpatient facilities include hospital outpatient departments and 

ambulatory surgery centers; an inpatient admission is identified by an overnight stay, which is established by 

the presence of room and board charges.  

 
  

                                                           
1 Note that we also identified a large number of ICD-10 codes that are related to signs, symptoms, and conditions 
indicating potentially serious pathology in patients with back pain (such as tumors, infectious diseases, fractures, 
dislocations, traumatic and polytrauma injuries, and severe coexisting neck conditions). Some low back claims also had 
other coexisting conditions involving parts of the body other than low back. To ensure that the low back claims we 
studied are those that are primarily treated for low back conditions, we selected those low back claims where the payments 
made for services treating low back conditions represent more than 75 percent of all medical payments for treatments 
over the first six months of treatment postinjury.  
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Table TA.1  ICD-10 Codes for Low Back Conditions 

ICD-10 Code Description 

Low back conditions with nerve involvement (e.g., sciatica, radiculopathy, myelopathy, and other neurological conditions) 

M5410 Radiculopathy, site unspecified 

M5415 Radiculopathy, thoracolumbar region 

M5416 Radiculopathy, lumbar region 

M5417 Radiculopathy, lumbosacral region 

M5418 Radiculopathy, sacral and sacrococcygeal region 

M5430 Sciatica, unspecified side 

M5431 Sciatica, right side 

M5432 Sciatica, left side 

M544 Lumbago with sciatica 

M5440 Lumbago with sciatica, unspecified side 

M5441 Lumbago with sciatica, right side 

M5442 Lumbago with sciatica, left side 

M4710 Other spondylosis with myelopathy, site unspecified 

M4715 Other spondylosis with myelopathy, thoracolumbar region 

M4716 Other spondylosis with myelopathy, lumbar region 

M4720 Other spondylosis with radiculopathy, site unspecified 

M4725 Other spondylosis with radiculopathy, thoracolumbar region 

M4726 Other spondylosis with radiculopathy, lumbar region 

M4727 Other spondylosis with radiculopathy, lumbosacral region 

M4728 Other spondylosis with radiculopathy, sacral and sacrococcygeal region 

M5104 Intervertebral disc disorders with myelopathy, thoracic region 

M5105 Intervertebral disc disorders with myelopathy, thoracolumbar region 

M5106 Intervertebral disc disorders with myelopathy, lumbar region 

M5115 Intervertebral disc disorders with radiculopathy, thoracolumbar region 

M5116 Intervertebral disc disorders with radiculopathy, lumbar region 

M5117 Intervertebral disc disorders with radiculopathy, lumbosacral region 

M792 Neuralgia and neuritis, unspecified 

Spinal stenosis   

M4800 Spinal stenosis, site unspecified 

M4801 Spinal stenosis, occipito-atlanto-axial region 

M4802 Spinal stenosis, cervical region 

M4803 Spinal stenosis, cervicothoracic region 

M4804 Spinal stenosis, thoracic region 

M4805 Spinal stenosis, thoracolumbar region 

M4806 Spinal stenosis, lumbar region 

M4807 Spinal stenosis, lumbosacral region 

M4808 Spinal stenosis, sacral and sacrococcygeal region 

M9923 Subluxation stenosis of neural canal of lumbar region 

M9933 Osseous stenosis of neural canal of lumbar region 

M9943 Connective tissue stenosis of neural canal of lumbar region 

M9953 Intervertebral disc stenosis of neural canal of lumbar region 

M9963 Osseous and subluxation stenosis of intervertebral foramina of lumbar region 

M9973 Connective tissue and disc stenosis of intervertebral foramina of lumbar region 

  continued 
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Table TA.1  ICD-10 Codes for Low Back Conditions (continued) 

ICD-10 Code Description 

Spondylolysis and spondylolisthesis 

M4300 Spondylolysis, site unspecified 

M4305 Spondylolysis, thoracolumbar region 

M4306 Spondylolysis, lumbar region 

M4307 Spondylolysis, lumbosacral region 

M4309 Spondylolysis, multiple sites in spine 

M4310 Spondylolisthesis, site unspecified 

M4315 Spondylolisthesis, thoracolumbar region 

M4316 Spondylolisthesis, lumbar region 

M4317 Spondylolisthesis, lumbosacral region 

M4319 Spondylolisthesis, multiple sites in spine 

Disc disorder with no mention of neurological finding 

M5125 Other intervertebral disc displacement, thoracolumbar region 

M5126 Other intervertebral disc displacement, lumbar region 

M5127 Other intervertebral disc displacement, lumbosacral region 

M5135 Other intervertebral disc degeneration, thoracolumbar region 

M5136 Other intervertebral disc degeneration, lumbar region 

M5137 Other intervertebral disc degeneration, lumbosacral region 

M5185 Other intervertebral disc disorders, thoracolumbar region 

M5186 Other intervertebral disc disorders, lumbar region 

M5187 Other intervertebral disc disorders, lumbosacral region 

M519 Unspecified thoracic, thoracolumbar and lumbosacral intervertebral disc disorder 

Instability   

M532X5 Spinal instabilities, thoracolumbar region 

M532X6 Spinal instabilities, lumbar region 

M532X7 Spinal instabilities, lumbosacral region 

M532X8 Spinal instabilities, sacral and sacrococcygeal region 

Sacroiliac joint sprains 

S336XXA Sprain of sacroiliac joint, initial encounter 

S336XXD Sprain of sacroiliac joint, subsequent encounter 

S336XXS Sprain of sacroiliac joint, sequela 

Degenerative conditions without neurological findings 

M47815 Spondylosis without myelopathy or radiculopathy, thoracolumbar region 

M47816 Spondylosis without myelopathy or radiculopathy, lumbar region 

M47817 Spondylosis without myelopathy or radiculopathy, lumbosacral region 

M47818 Spondylosis without myelopathy or radiculopathy, sacral and sacrococcygeal region 

M47819 Spondylosis without myelopathy or radiculopathy, site unspecified 

M47895 Other spondylosis, thoracolumbar region 

M47896 Other spondylosis, lumbar region 

M47897 Other spondylosis, lumbosacral region 

M4826 Kissing spine, lumbar region 

M4827 Kissing spine, lumbosacral region 

M488X5 Other specified spondylopathies, thoracolumbar region 

M488X6 Other specified spondylopathies, lumbar region 

M488X7 Other specified spondylopathies, lumbosacral region 

M489 Spondylopathy, unspecified 

M4986 Spondylopathy in diseases classified elsewhere, lumbar region 

M4987 Spondylopathy in diseases classified elsewhere, lumbosacral region 

 continued 
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Table TA.1  ICD-10 Codes for Low Back Conditions (continued) 

ICD-10 Code Description 

Non-specific back diagnoses 

F454 Pain disorders related to psychological factors 

F4541 Pain disorder exclusively related to psychological factors 

F4542 Pain disorder with related psychological factors 

M4040 Postural lordosis, site unspecified 

M4045 Postural lordosis, thoracolumbar region 

M4046 Postural lordosis, lumbar region 

M4047 Postural lordosis, lumbosacral region 

M4050 Lordosis, unspecified, site unspecified 

M4055 Lordosis, unspecified, thoracolumbar region 

M4056 Lordosis, unspecified, lumbar region 

M4057 Lordosis, unspecified, lumbosacral region 

M438X5 Other specified deforming dorsopathies, thoracolumbar region 

M438X6 Other specified deforming dorsopathies, lumbar region 

M438X7 Other specified deforming dorsopathies, lumbosacral region 

M438X8 Other specified deforming dorsopathies, sacral and sacrococcygeal region 

M438X9 Other specified deforming dorsopathies, site unspecified 

S335 Sprain of ligaments of lumbar spine 

S335XXA Sprain of ligaments of lumbar spine, initial encounter 

S335XXD Sprain of ligaments of lumbar spine, subsequent encounter 

S335XXS Sprain of ligaments of lumbar spine, sequela 

S338 Sprain of other parts of lumbar spine and pelvis 

S338XXA Sprain of other parts of lumbar spine and pelvis, initial encounter 

S338XXD Sprain of other parts of lumbar spine and pelvis, subsequent encounter 

S338XXS Sprain of other parts of lumbar spine and pelvis, sequela 

S339 Sprain of unspecified parts of lumbar spine and pelvis 

S339XXA Sprain of unspecified parts of lumbar spine and pelvis, initial encounter 

S339XXD Sprain of unspecified parts of lumbar spine and pelvis, subsequent encounter 

S339XXS Sprain of unspecified parts of lumbar spine and pelvis, sequela 

S3900 Unspecified injury of muscle, fascia and tendon of abdomen, lower back and pelvis 

S39002 Unspecified injury of muscle, fascia and tendon of lower back 

S39002A Unspecified injury of muscle, fascia and tendon of lower back, initial encounter 

S39002D Unspecified injury of muscle, fascia and tendon of lower back, subsequent encounter 

S39002S Unspecified injury of muscle, fascia and tendon of lower back, sequela 

S3901 Strain of muscle, fascia and tendon of abdomen, lower back and pelvis 

S39012 Strain of muscle, fascia and tendon of lower back 

S39012A Strain of muscle, fascia and tendon of lower back, initial encounter 

S39012D Strain of muscle, fascia and tendon of lower back, subsequent encounter 

S39012S Strain of muscle, fascia and tendon of lower back, sequela 

S3909 Other injury of muscle, fascia and tendon of abdomen, lower back and pelvis 

S39092 Other injury of muscle, fascia and tendon of lower back 

S39092A Other injury of muscle, fascia and tendon of lower back, initial encounter 

S39092D Other injury of muscle, fascia and tendon of lower back, subsequent encounter 

S39092S Other injury of muscle, fascia and tendon of lower back, sequela 

M5145 Schmorl's nodes, thoracolumbar region 

M5146 Schmorl's nodes, lumbar region 

M5147 Schmorl's nodes, lumbosacral region 

M5380 Other specified dorsopathies, site unspecified 

M5385 Other specified dorsopathies, thoracolumbar region 

 continued 
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Table TA.1  ICD-10 Codes for Low Back Conditions (continued) 

ICD-10 Code Description 

M5386 Other specified dorsopathies, lumbar region 

M5387 Other specified dorsopathies, lumbosacral region 

M5388 Other specified dorsopathies, sacral and sacrococcygeal region 

M539 Dorsopathy, unspecified 

M545 Low back pain 

M5489 Other dorsalgia 

M549 Dorsalgia, unspecified 

M62830 Muscle spasm of back 

M791 Myalgia 

M9903 Segmental and somatic dysfunction of lumbar region 

M9904 Segmental and somatic dysfunction of sacral region 

M9983 Other biomechanical lesions of lumbar region 

Note: See the "Data and Methods" section for a description of how we identified low back claims. 

Key: ICD: International Classification of Diseases. 

 

 

 
Table TA.2  Red Flag Conditions and Neck Conditions with Neurological Findings  

ICD-10 Code Description 

Neck conditions with neurological findings 

M4712 Other spondylosis with myelopathy, cervical region 

M4713 Other spondylosis with myelopathy, cervicothoracic region 

M4722 Other spondylosis with radiculopathy, cervical region 

M4723 Other spondylosis with radiculopathy, cervicothoracic region 

M500 Cervical disc disorder with myelopathy 

M5000 Cervical disc disorder with myelopathy, unspecified cervical region 

M5001 Cervical disc disorder with myelopathy, high cervical region 

M5002 Cervical disc disorder with myelopathy, mid-cervical region 

M5003 Cervical disc disorder with myelopathy, cervicothoracic region 

M5012 Cervical disc disorder with radiculopathy, mid-cervical region 

M5412 Radiculopathy, cervical region 

Note: A large number of red flag diagnostic codes were used for identifying claims with more serious 
conditions. These codes are available but not presented in the report.  
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Table TA.3  CPT Codes for Lumbar Fusion and Discectomy/Decompression Surgery 

CPT Code Description 

Lumbar fusion surgery 

22533 
Arthrodesis, lateral extracavitary technique, including minimal discectomy to prepare interspace (other than for 
decompression); lumbar 

22558 
Arthrodesis, anterior interbody technique, including minimal discectomy to prepare interspace (other than for 
decompression); lumbar 

22585 
Arthrodesis, anterior interbody technique, including minimal discectomy to prepare interspace (other than for 
decompression); each additional interspace (List separately in addition to code for primary procedure) 

22612 
Arthrodesis, posterior or posterolateral technique, single level; lumbar (with lateral transverse technique, when 
performed) 

22614 
Arthrodesis, posterior or posterolateral technique, single level; each additional vertebral segment (List separately in 
addition to code for primary procedure) 

22630 
Arthrodesis, posterior interbody technique, including laminectomy and/or discectomy to prepare interspace (other 
than for decompression), single interspace; lumbar 

22632 

Arthrodesis, posterior interbody technique, including laminectomy and/or discectomy to prepare interspace (other 
than for decompression), single interspace; each additional interspace (List separately in addition to code for primary 
procedure) 

22633 

Arthrodesis, combined posterior or posterolateral technique with posterior interbody technique including 
laminectomy and/or discectomy sufficient to prepare interspace (other than for decompression), single interspace 
and segment; lumbar 

22830 Exploration of spinal fusion 

22840 

Posterior non-segmental instrumentation (e.g., Harrington rod technique, pedicle fixation across 1 interspace, 
atlantoaxial transarticular screw fixation, sublaminar wiring at C1, facet screw fixation) (List separately in addition to 
code for primary procedure) 

22841 Internal spinal fixation by wiring of spinous processes (List separately in addition to code for primary procedure) 

22842 
Posterior segmental instrumentation (e.g., pedicle fixation, dual rods with multiple hooks and sublaminar wires); 3 to 
6 vertebral segments (List separately in addition to code for primary procedure) 

22843 
Posterior segmental instrumentation (e.g., pedicle fixation, dual rods with multiple hooks and sublaminar wires); 7 to 
12 vertebral segments (List separately in addition to code for primary procedure) 

22844 
Posterior segmental instrumentation (e.g., pedicle fixation, dual rods with multiple hooks and sublaminar wires); 13 
or more vertebral segments (List separately in addition to code for primary procedure) 

22845 Anterior instrumentation; 2 to 3 vertebral segments (List separately in addition to code for primary procedure) 

22846 Anterior instrumentation; 4 to 7 vertebral segments (List separately in addition to code for primary procedure) 

22847 Anterior instrumentation; 8 or more vertebral segments (List separately in addition to code for primary procedure) 

22848 
Pelvic fixation (attachment of caudal end of instrumentation to pelvic bony structures) other than sacrum (List 
separately in addition to code for primary procedure) 

22849 Reinsertion of spinal fixation device 

22850 Removal of posterior nonsegmental instrumentation (e.g., Harrington rod) 

22852 Removal of posterior segmental instrumentation 

22855 Removal of anterior instrumentation 

22857 
Total disc arthroplasty (artificial disc), anterior approach, including discectomy to prepare interspace (other than for 
decompression), single interspace, lumbar 

22862 Revision including replacement of total disc arthroplasty (artificial disc), anterior approach, single interspace; lumbar 

22865 Removal of total disc arthroplasty (artificial disc), anterior approach, single interspace; lumbar 

0163T 
Total disc arthroplasty (artificial disc), anterior approach, including discectomy to prepare interspace (other than for 
decompression), each additional interspace, lumbar (List separately in addition to code for primary procedure) 

0164T 
Removal of total disc arthroplasty, (artificial disc), anterior approach, each additional interspace, lumbar (List 
separately in addition to code for primary procedure) 

0165T 
Revision including replacement of total disc arthroplasty (artificial disc), anterior approach, each additional 
interspace, lumbar (List separately in addition to code for primary procedure) 

Lumbar discectomy/decompression surgery 

62380 
Endoscopic decompression of spinal cord, nerve root(s), including laminotomy, partial facetectomy, foraminotomy, 
discectomy and/or excision of herniated intervertebral disc, 1 interspace, lumbar 

63005 
Laminectomy with exploration and/or decompression of spinal cord and/or cauda equina, without facetectomy, 
foraminotomy or discectomy (e.g., spinal stenosis), 1 or 2 vertebral segments; lumbar, except for spondylolisthesis 

63012 
Laminectomy with removal of abnormal facets and/or pars inter-articularis with decompression of cauda equina and 
nerve roots for spondylolisthesis, lumbar (Gill type procedure) 
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Table TA.3  CPT Codes for Lumbar Fusion and Discectomy/Decompression Surgery (continued) 

CPT Code Description 

63017 
Laminectomy with exploration and/or decompression of spinal cord and/or cauda equina, without facetectomy, 
foraminotomy or discectomy (e.g., spinal stenosis), more than 2 vertebral segments; lumbar 

63030 
Laminotomy (hemilaminectomy), with decompression of nerve root(s), including partial facetectomy, foraminotomy 
and/or excision of herniated intervertebral disc; 1 interspace, lumbar 

63035 

Laminotomy (hemilaminectomy), with decompression of nerve root(s), including partial facetectomy, foraminotomy 
and/or excision of herniated intervertebral disc; each additional interspace, cervical or lumbar (List separately in 
addition to code for primary procedure) 

63042 
Laminotomy (hemilaminectomy), with decompression of nerve root(s), including partial facetectomy, foraminotomy 
and/or excision of herniated intervertebral disc, reexploration, single interspace; lumbar 

63044 

Laminotomy (hemilaminectomy), with decompression of nerve root(s), including partial facetectomy, foraminotomy 
and/or excision of herniated intervertebral disc, reexploration, single interspace; each additional lumbar interspace 
(List separately in addition to code for primary procedure) 

63047 
Laminectomy, facetectomy and foraminotomy (unilateral or bilateral with decompression of spinal cord, cauda 
equina and/or nerve root[s], [e.g., spinal or lateral recess stenosis]), single vertebral segment; lumbar 

63048 

Laminectomy, facetectomy and foraminotomy (unilateral or bilateral with decompression of spinal cord, cauda 
equina and/or nerve root[s], [e.g., spinal or lateral recess stenosis]), single vertebral segment; each additional 
segment, cervical, thoracic, or lumbar (List separately in addition to code for primary procedure) 

63056 

Transpedicular approach with decompression of spinal cord, equina and/or nerve root(s) (e.g., herniated 
intervertebral disc), single segment; lumbar (including transfacet, or lateral extraforaminal approach) (e.g., far lateral 
herniated intervertebral disc) 

63057 

Transpedicular approach with decompression of spinal cord, equina and/or nerve root(s) (e.g., herniated 
intervertebral disc), single segment; each additional segment, thoracic or lumbar (List separately in addition to code 
for primary procedure) 

63170 Laminectomy with myelotomy (e.g., Bischof or DREZ type), cervical, thoracic, or thoracolumbar 

63200 Laminectomy, with release of tethered spinal cord, lumbar 

63252 Laminectomy for excision or occlusion of arteriovenous malformation of spinal cord; thoracolumbar 

63267 Laminectomy for excision or evacuation of intraspinal lesion other than neoplasm, extradural; lumbar 

63272 Laminectomy for excision of intraspinal lesion other than neoplasm, intradural; lumbar 

63277 Laminectomy for biopsy/excision of intraspinal neoplasm; extradural, lumbar 

63282 Laminectomy for biopsy/excision of intraspinal neoplasm; intradural, extramedullary, lumbar 

63287 Laminectomy for biopsy/excision of intraspinal neoplasm; intradural, intramedullary, thoracolumbar 

0275T 

Percutaneous laminotomy/laminectomy (interlaminar approach) for decompression of neural elements, (with or 
without ligamentous resection, discectomy, facetectomy and/or foraminotomy), any method, under indirect image 
guidance (e.g., fluoroscopic, CT), single or multiple levels, unilateral or bilateral; lumbar 

Note: See the "Data and Methods" section for a description of how we identified lumbar spine surgery.  

Key: CPT: Current Procedural Terminology. 

 
 
 

Table TA.4  Place of Surgery among Lumbar Spine Surgeries, All Study States, 2016/2018 

  

% of Claims with Initial Lumbar Spine Surgery Done in 
Inpatient or Outpatient Facility 

Inpatient Outpatient 

By surgery type 

Discectomy/decompression 13.3% 86.7% 

Fusion 85.0% 15.0% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 
1, 2015, through September 30, 2017, with experience as of March 31, 2018; these claims represent an 
average of 24 months' experience. 

Outpatient facilities include hospital outpatient departments and ambulatory surgery centers; an inpatient 
stay is identified by the presence of room and board charges.  
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COMMON DIAGNOSIS CODES ASSOCIATED WITH READMISSIONS  

When discussing the reasons for nonoperative readmissions, we used all the diagnostic codes (up to 15 codes) 

in our dataset to identify the ICD-10 codes associated with the readmissions and divided them into four major 

groups: (1) medical conditions that were ongoing or new and were somehow exacerbated by or after the 

surgery; (2) functional limitations to the extent the patients’ post-discharge activities of daily living had become 

unmanageable; (3) wound complications or infections; and (4) uncontrollable pain. Table TA.5 provides a list 

of the common ICD-10 codes associated with the readmissions observed in our data; these codes represented 

more than 80 percent of all diagnoses related to readmissions.  

Note that among all readmissions, only 35 percent had detailed ICD-10 information that we could use to 

identify the likely reasons for readmission. For the other readmissions, we were unable to suggest the most 

likely reason for readmission, as our data did not have the discharge summary or readmission history and 

physical for the patients. This is a data limitation we faced in this study, and our discussions on the readmission 

reasons are based on the ICD-10 information we can observe for a small group of readmissions.    

 

 
Table TA.5  Common ICD-10 Codes Observed among Lumbar Spine Surgery Cases with Readmission 

ICD-10 Code Description 

Major category for readmission reasons: Medical complications (nonsurgical) 

D62. Acute posthemorrhagic anemia 

D64.9 Anemia, unspecified 

E11.65 Type 2 diabetes mellitus with hyperglycemia 

E44.0 Moderate protein-calorie malnutrition 

E87.1 Hypo-osmolality and hyponatremia 

E87.2 Acidosis 

G82.20 Paraplegia, unspecified 

G83.4 Cauda equina syndrome 

G95.20 Unspecified cord compression 

I10. Essential (primary) hypertension 

I21.3 ST elevation (STEMI) myocardial infarction of unspecified site 

I21.4 Non-ST elevation (NSTEMI) myocardial infarction 

I25.119 Atherosclerotic heart disease of native coronary artery with unspecified angina pectoris 

J18.9 Pneumonia, unspecified organism 

J21.9 Acute bronchiolitis, unspecified 

J45.909 Unspecified asthma, uncomplicated 

J98.11 Atelectasis 

K56.7 Ileus, unspecified 

K59.00 Constipation, unspecified 

K59.09 Other constipation 

K59.2 Neurogenic bowel, not elsewhere classified 

K91.89 Other postprocedural complications and disorders of digestive system 

L29.9 Pruritus, unspecified 

M21.371 Foot drop, right foot 

M21.372 Foot drop, left foot 

R31.9 Hematuria, unspecified 

R32. Unspecified urinary incontinence 

R33.9 Retention of urine, unspecified 

T38.0X5A Adverse effect of glucocorticoids and synthetic analogues, initial encounter 

T39.1X5A Adverse effect of 4-Aminophenol derivatives, initial encounter 
 continued 
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Table TA.5  Common ICD-10 Codes Observed among Lumbar Spine Surgery Cases with Readmission  
                            (continued) 

ICD-10 Code Description 

Major category for readmission reasons: Limitation in functional/activities of daily living  

R26.2 Difficulty in walking, not elsewhere classified 

R26.81 Unsteadiness on feet 

R26.89 Other abnormalities of gait and mobility 

R26.9 Unspecified abnormalities of gait and mobility 

R27.9 Unspecified lack of coordination 

Major category for readmission reasons: Wound or infections 

D72.829 Elevated white blood cell count, unspecified 

G97.41 Accidental puncture or laceration of dura during a procedure 

L76.34 Postprocedural seroma of skin and subcutaneous tissue following other procedure 

M96.830 Postprocedural hemorrhage of a musculoskeletal structure following a musculoskeletal system procedure 

M96.840 Postprocedural hematoma of a musculoskeletal structure following a musculoskeletal system procedure 

M96.842 Postprocedural seroma of a musculoskeletal structure following a musculoskeletal system procedure 

T81.4XXA Infection following a procedure 

Major category for readmission reasons: Pain-related 

G89.18 Other acute postprocedural pain 

M96.1 Postlaminectomy syndrome, not elsewhere classified 

T84.84XA Pain due to internal orthopedic prosthetic devices, implants and grafts, initial encounter 

Notes: This table provides a list of the common ICD-10 codes associated with the readmissions observed in our data; these codes 
represented more than 80 percent of all diagnoses related to readmissions. See the "Data and Methods" section for a description 
of how we classified the reason for readmission. Note that due to data limitations, our discussions on the readmission reasons in 
this study are based on the ICD-10 information we can observe for a small group of readmissions.  

Key: ICD: International Classification of Diseases. 

 

 

CONFIDENCE INTERVALS FOR READMISSION RATES AND MEDICAL PAYMENTS MEASURES 

To provide an estimate of variance around our reported readmission and reoperation rates and medical 

payments per claim with lumbar spine surgery, we computed confidence intervals around these measures. 

Table TA.6 presents the lower and upper bounds of the 95 percent confidence interval around our 30-day and 

90-day readmission and reoperation rates. Table TA.7 shows the lower and upper bounds of the 95 percent 

confidence intervals for the average total medical payment per claim as well as for the average surgery- and 

hospitalization-related payment per claim. The confidence interval can be interpreted as a range of values that 

contains the true readmission rate or true average medical payment per claim with 95 percent probability. 
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Table TA.6  Confidence Intervals for 30-Day and 90-Day Reoperation or Readmission Rates among Lumbar  
                         Spine Surgery Cases, All Study States 

  

% of Claims with Reoperation or Readmission within 30 Days  
of Initial Lumbar Spine Surgery 

Total  
(all-cause readmission) 

Reoperation  
(operative readmission) 

Readmission 
(nonoperative readmission) 

All lumbar spine surgery 

Percentage (unadjusted) 7.7% 1.4% 6.1% 

95% confidence interval 

Lower bound 7.0% 0.0% 3.6% 

Upper bound 8.4% 4.0% 8.6% 

Discectomy/decompression 

Percentage (unadjusted) 3.7% 1.1% 2.6% 

95% confidence interval 

Lower bound 3.2% 0.0% 0.0% 

Upper bound 4.3% 4.0% 5.5% 

Fusion 

Percentage (unadjusted) 17.9% 2.4% 15.2% 

95% confidence interval 

Lower bound 16.1% 0.0% 10.7% 

Upper bound 19.7% 7.1% 19.6% 

 

% of Claims with Reoperation or Readmission within 90 Days  
of Initial Lumbar Spine Surgery 

Total  
(all-cause readmission) 

Reoperation  
(operative readmission) 

Readmission 
(nonoperative readmission) 

All lumbar spine surgery 

Percentage (unadjusted) 8.7% 2.2% 6.1% 

95% confidence interval 

Lower bound 8.0% 0.0% 3.6% 

Upper bound 9.4% 4.7% 8.5% 

Discectomy/decompression 

Percentage (unadjusted) 4.9% 1.9% 2.7% 

95% confidence interval 

Lower bound 4.2% 0.0% 0.0% 

Upper bound 5.5% 4.8% 5.6% 

Fusion 

Percentage (unadjusted) 18.4% 3.1% 14.8% 

95% confidence interval 

Lower bound 16.5% 0.0% 10.4% 

Upper bound 20.2% 7.8% 19.2% 

Note: The percentages of reoperations and readmissions shown in this table are based on 18-state pooled data without adjusting for 
the differences in claim shares across the states; hence, they are slightly different from the adjusted results presented in Tables 2a 
and 2b. 
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Table TA.7  Confidence Intervals for Medical Payments per Claim Measures for Lumbar Spine Surgery          
                         Cases That Had Reoperation and/or Readmission or Neither, All Study States, 2016/2018 

  

Total Medical Payments per Claims with Lumbar Spine Surgery That Had 
Reoperation and/or Readmission or Neither 

Reoperation Readmission Both Neither 

Discectomy/decompression 

Mean $55,562 $55,298 $123,452 $34,282 

95% confidence interval 

Lower bound $47,325 $39,102 $110,072 $33,279 

Upper bound $63,799 $71,493 $136,833 $35,286 

Fusion 

Mean $130,265 $104,242 $164,488 $91,859 

95% confidence interval 

Lower bound $111,522 $92,405 $138,855 $87,986 

Upper bound $149,009 $116,079 $190,122 $95,733 

 

Average Surgery- or Hospitalization-Related Payment per Claim with Lumbar Spine 
Surgery That Had Reoperation and/or Readmission or Neither 

 
Reoperation Readmission Both Neither 

Discectomy/decompression 

Mean $26,517 $21,204 $60,421 $16,149 

95% confidence interval 

Lower bound $22,522 $12,240 $52,058 $15,578 

Upper bound $30,512 $30,169 $68,785 $16,720 

Fusion 

Mean $65,350 $48,090 $75,640 $43,299 

95% confidence interval 

Lower bound $46,234 $39,563 $56,246 $40,614 

Upper bound $84,466 $56,617 $95,034 $45,985 

Note: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018; these claims represent an average of 24 months' experience. 
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COST MEASURES WITH WAGE ADJUSTMENT  

We report medical payments per claim for lumbar spine surgery cases using data across 18 study states. One 

may wonder whether the interstate variations in wages might affect our estimations in the average medical 

payment per claim. We conducted a sensitivity test to examine these cost measures with wage adjustment and 

compared the results with the unadjusted measures. To adjust for interstate differences in wages, we first 

obtained the statewide average weekly wage in each state and computed the mean of statewide average weekly 

wage across states. Then, we calculated the ratio of the statewide average weekly wage between the 18-state 

mean and each individual state as the wage-adjustment factor. This factor was then applied in the computation 

of medical payments per claim with lumbar spine surgery. Table TA.8 presents the results in medical payments 

per claim after adjusting for interstate variations in wages. It confirms the key finding that medical payments 

per claim for lumbar surgery cases with reoperation and/or readmission were substantially higher than for cases 

without a reoperation or readmission. The differences between the adjusted values in medical payments per 

claim and the unadjusted numbers (shown in Table 5) ranged from minimal to 7 percent.  
 

Table TA.8  Total Medical Payments per Claim with Wage Adjustment for Claims with Lumbar Spine  
                          Surgery That Had Reoperation and/or Readmission or Neither, All Study States, 2016/2018 

  

Claims with Lumbar Spine Surgery That Had Reoperation and/or Readmission  
or Neither 

Reoperation Readmission Both Neither 

Total medical payments per claim  

By surgery type 

Discectomy/decompression $56,147 $54,563 $117,238 $33,057 

Fusion $121,635 $101,314 $164,641 $88,243 

% difference in medical payments per claim: Lumbar surgery cases with reoperation and/or readmission versus cases 
with neither 

By surgery type 

Discectomy/decompression 70% 65% 255% − 

Fusion 38% 15% 87% − 

Notes:  This table shows the results in medical payments per claim after adjusting for interstate variations in wages, using the ratio 
of the statewide average weekly wage between the 18-state average and that in each individual state as the wage-adjustment 
factor. Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through 
September 30, 2017, with experience as of March 31, 2018; these claims represent an average of 24 months' experience.  

 
 

PREVALENCE OF REOPERATION AND READMISSION AMONG 2016/2018 CLAIMS 

To provide a comprehensive overview of reoperation and readmission rates for workers’ compensation patients 

undergoing lumbar surgery, we also computed the prevalence of reoperations and readmissions for 2016/2018 

claims with on average two years of experience. As Table TA.9 shows, among the low back claims in injury year 

2016 with a lumbar spine surgery between October 2015 and March 2018, 5.5 percent had reoperations, 5.5 

percent had readmissions, and 4.9 percent had both reoperations and readmissions. Altogether, the prevalence 

of reoperations and/or readmissions was 15.9 percent. Table TA.9 also shows that the overall prevalence of 

reoperation and readmission for lumbar fusions during the two-year period in our analysis was 22.7 percent. 

This result was in the range of the reoperation/readmission rates reported in several studies in the literature. 

One study on an Australian workers’ compensation cohort found a revision surgery rate of 9.2 percent at 24 
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months post-operation among patients who underwent lumbar spine surgery (Harris, Dantanarayana, and 

Naylor, 2012). The reoperation/readmission rates from Utah, Washington, and Ohio studies were 23.8 percent, 

22 percent, and 22 percent for workers’ compensation patients who underwent lumbar fusions at 24 months 

(Maghout-Juratli et al., 2006; DeBerard et al., 2009; DeBerard et al., 2001). Another study reported a five-year 

reoperation rate of 18 percent for lumbar fusions (Malter et al., 1998).  

 

Table TA.9  Prevalence of Reoperation and Readmission among Lumbar Spine Surgery Cases,  
                         All Study States, 2016/2018 

 
% of Claims with Lumbar Spine Surgery That Had Reoperation or 

Readmission  

Reoperation Readmission Both Total 

All lumbar spine surgery 5.5% 5.5% 4.9% 15.9% 

By surgery type 

Discectomy/decompression 6.3% 2.2% 4.4% 12.9% 

Fusion 3.5% 14.2% 5.1% 22.7% 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, 
through September 30, 2017, with experience as of March 31, 2018; these claims represent an average of 24 
months' experience. 

 

 

In the discussion of the key findings, we described the interstate variation in the prevalence of reoperation 

and readmission for both lumbar discectomy/decompression and fusion surgeries combined. Here we provide 

this measure by lumbar discectomy/decompression and fusion separately in Table TA.10a and TA.10b. Note 

that due to insufficient sample size, several states were excluded from these tables; we provide the prevalence of 

reoperation and readmission for each surgery procedure type for the states with sufficient sample size only. It 

is worth noticing that the interstate variation in readmission rates for fusion surgeries was twice as large as that 

among discectomy/decompression cases. 

 

 

Table TA.10a  Prevalence of Reoperation and Readmission among Lumbar Discectomy/Decompression Cases, by State, 2016/2018 

  TX MN NC NJ MI VA TN GA LA MA FL IA WI PA CA IN IL 

% of claims with lumbar 
discectomy/decompression 
surgery that had reoperation 
or readmission or both 10.1% 10.3% 10.4% 11.0% 11.1% 12.1% 12.3% 13.3% 13.5% 13.7% 14.3% 14.3% 14.5% 15.1% 15.8% 16.0% 16.7%

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 2017, with 
experience as of March 31, 2018; these claims represent an average of 24 months' experience. States are ranked from lowest to highest. Arkansas is excluded 
from this measure due to insufficient sample size.  

 

Table TA.10b  Prevalence of Reoperation and Readmission among Lumbar Fusion Cases, by State, 2016/2018 

  NC GA PA TX NJ MA TN VA LA FL IL CA 

% of claims with lumbar fusion 
surgery that had reoperation 
or readmission or both 11.6% 12.7% 13.3% 19.1% 20.0% 21.1% 21.2% 22.6% 23.1% 25.8% 27.0% 35.9%

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 2017, 
with experience as of March 31, 2018; these claims represent an average of 24 months' experience. States are ranked from lowest to highest. 
Arkansas, Indiana, Iowa, Michigan, Minnesota, and Wisconsin are excluded from this measure due to insufficient sample size.  
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Furthermore, in the discussion of the key findings, we showed that California had the highest rate of 

reoperation and readmission among the 18 states for 2016/2018 claims with lumbar surgery (Figure 3). Table 

TA.10a and TA.10b in this section show that, when examining the prevalence of reoperation and readmission 

for discectomy/decompression and for fusion separately, California ranked among the highest of the study 

states for both types of surgery. Also note that our results in California were not affected by the fraud case 

involving one California hospital doing excessive spinal fusions, since that hospital was closed and sold prior 

to the dates included in the study. A report from the California Workers’ Compensation Institute (CWCI) 

found that the number of workers’ compensation spinal fusion hospitalizations in California decreased 45.9 

percent between 2010 and 2018; however, spinal fusion surgeries together remained the top workers’ 

compensation inpatient service in 2018 (Jones, 2019). The study pointed out that this decline in spinal fusions 

coincided with the implementation of two policy changes in the 2012 workers’ compensation reform legislation 

(Senate Bill 863), namely the elimination of duplicate payments allowed for spinal implant hardware and the 

adoption of Independent Medical Review (IMR) as an integral part of the process for determining whether 

medical services requested for injured workers meet evidence-based medical standards as appropriate and are 

medically necessary. Another CWCI study examining California workers’ compensation claims from 2000 

through 2014 found that, as spinal fusion claims developed over time, more than 20 percent of them received 

more than one spinal fusion; this number was up to 40 percent claims in 2000 (Jones, 2017). 

Here we also provide the prevalence of reoperation and readmission by age group of workers. Figure TA.1 

shows that workers with older age had higher prevalence of reoperation and readmission. Among workers’ 

compensation patients who underwent lumbar surgery during the two-year period (2016–2018), the prevalence 

of reoperations and readmissions was approximately 17–18 percent for workers age 40 to 54 and age 55 to 65, 

higher than the 13 percent for younger workers age 25 to 39. Here we focus on workers with injuries in three 

age groups: age 25 to 39, age 40 to 54, and age 55 to 65. These three age groups represent the vast majority of 

workers’ compensation patients undergoing lumbar surgery in this study (Table TA.11). Table TA.11 also 

shows the average and median age of our sample.  

 

 

 
  

53
copyright © 2020 workers compensation research institute

_____________________________________________________________________________________________R E O P E R A T I O N   &   R E A D M I S S I O N   R A T E S   F O R   W C   P A T I E N T S   U N D E R G O I N G   L U M B A R   S U R G E R Y



 
 

Figure TA.1  Prevalence of Reoperation and Readmission among Lumbar Spine Surgery Cases by Age Group, All Study 
                            States, 2016/2018 

    
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Notes: Results in this figure are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 
2017, with experience as of March 31, 2018; these claims represent an average of 24 months' experience. 

Age groups shown on this chart represent the vast majority of workers with injuries in this study (see Table TA.11). 

 

 

Table TA.11  Age of Workers Undergoing Lumbar Spine Surgery, 
                            All Study States, 2016/2018 

  

% of Workers Who Received Lumbar  
Spine Surgery 

Age group categories 

Age 15 to 24 3% 

Age 25 to 39 29% 

Age 40 to 54 43% 

Age 55 to 65 22% 

Age 66 or more 3% 

Mean and median age for overall sample 

Average age 45 

Median age 46 

Notes: Results in this table are based on 2016/2018 claims. 2016/2018 refers to 
claims arising from October 1, 2015, through September 30, 2017, with 
experience as of March 31, 2018; these claims represent an average of 24 
months' experience. 

The age of workers in this table reflects age at the time of injury. 
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BACKGROUND INFORMATION RELATED TO DATA AND MEDICAL PAYMENTS 

The data and methods used in this study are discussed in detail in the earlier section “Data and Methods.” Here 

we provide supplemental background information related to data and medical payments.  

This study uses data from 22 data sources, including a broad array of national and regional insurers, claims 

administration organizations, state funds, and self-insured employers. The data are collected in the DBE 

database, which presently includes about 7.5 million claims that are reasonably representative of the entire 

system in each of the 18 states, including all market segments: self-insurance, residual market, voluntary 

insurance, and state funds. In this study, we focus on claims with more than seven days of lost time; Table 

TA.12 shows this subset of claims as a percentage of all paid claims in 2016/2018.   

In this study, we also discuss medical payments per claim for lumbar surgery cases involving reoperation 

and readmission. As a reference point, Table TA.13 shows the average medical payment per claim for 2016/2018 

claims with more than seven days of lost time. As one may expect, medical payments per claim for the subset 

of claims undergoing lumbar surgery (with or without reoperation and readmission) were much higher than 

the general average medical payment per claim across all claims with more than seven days of lost time. Note 

that Table TA.13 also provides the average medical payment per claim for claims with less than or equal to 

seven days of lost time across the study states in 2016/2018.   
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Table TA.12  Claims with More Than 7 Days of Lost Time as a Percentage of All Paid Claims at 24 Months' Average Maturity, 2016/2018 

  AR CA FL GA IA IL IN LA MA MI MN NC NJ PA TN TX VA WI 
18-State 
Mediana

% of claims with more 
than 7 days of lost time 15.7% 30.1% 23.0% 22.8% 18.5% 28.4% 14.9% 23.7% 33.1% 16.7% 20.7% 22.1% 28.2% 19.6% 17.6% 23.4% 17.2% 18.7% 21.4% 

Note: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 2017, with experience as of March 31, 
2018. 

a The 18-state median is the average of the states ranked 9th and 10th on a given measure; these states change depending on the measure being evaluated.  

Source: Belton et al. 2019. CompScope™ Benchmarks, 19th Edition. 

 

 

Table TA.13  Average Medical Payments per Claim at 24 Months' Average Maturity, 2016/2018 

  AR CA FL GA IA IL IN LA MA MI MN NC NJ PA TN TX VA WI 
18-State 
Mediana 

Average medical payment per 
claim (more than 7 days of lost 
time) $14,093 $9,390 $15,828 $14,631 $20,283 $19,641 $21,027 $22,373 $8,937 $11,316 $13,712 $12,271 $18,379 $17,622 $13,435 $12,839 $24,117 $23,139 $15,230 

Average medical payment per 
claim (less than or equal to 7 
days of lost time) $882 $1,057 $1,348 $1,190 $1,385 $1,306 $1,543 $1,642 $883 $937 $1,197 $831 $1,620 $1,324 $917 $1,074 $1,699 $1,890 $1,251 

Note: Results in this table are based on 2016/2018 claims. 2016/2018 refers to claims arising from October 1, 2015, through September 30, 2017, with experience as of March 31, 2018. 

a The 18-state median is the average of the states ranked 9th and 10th on a given measure; these states change depending on the measure being evaluated.  

Source: Belton et al. 2019. CompScope™ Medical Benchmarks, 20th Edition. 
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GLOSSARY  

all paid claims: Combination of claims with more than seven days of lost time and claims with less than or 

equal to seven days of lost time (or medical-only claims).  

claims with more than seven days of lost time: WCRI methodology in multistate benchmarking studies that 

applies a waiting period of seven days before counting or including indemnity benefits paid, if a state 

law allows earlier payments. This approach provides a more appropriate multistate comparison 

because states that have a waiting period for benefits shorter than seven days will typically have lower 

average indemnity benefits per claim as a result. 

Current Procedural Terminology (CPT®) codes: A system of coding used to identify procedures and services 

performed by physicians. CPT® is a registered trademark of the American Medical Association. 

Detailed Benchmark/Evaluation (DBE) database: Created by WCRI, this is the compilation of data used as 

the basis for the measures in this report. 

dispute resolution: Dispute resolution is a process for resolving differences between two or more parties to 

achieve fairness for all parties involved in a dispute. For this study, it is a process at the state level 

that is used to resolve persistent and lingering disagreement regarding medical treatments that 

cannot be resolved at the company level between the payor, the worker, and his or her provider. We 

focus on three types of dispute resolution processes: (1) a process relying on independent medical 

review (IMR), which is binding except for in a few circumstances; (2) an administrative process, 

which is aimed at finding solutions for resolving medical disputes without going through litigation; 

and (3) a legal process under a court system with formal hearings. In an administrative process, 

administrative staff is involved in facilitating the reconciliation of the disagreements. While an 

administrative process is a transformative-facilitative process by nature, often carried out by state 

agency administrative staff without going to court, a legal process is facilitative-evaluative by nature, 

evaluating events and evidence to determine the rights and liabilities of parties through a court 

system.  

event-based payments: Sum of the surgery-event-related payments (which include surgeon fees, facility 

payments, and anesthesia payments) for the initial lumbar spine surgery and for the reoperations 

and the hospital room and board payments for the readmissions. This event-based payments 

measure provides a micro view of medical payments that center on the surgery and hospitalization 

events.  

facility payments: Payments to hospitals and ambulatory surgery centers (ASCs) for outpatient treatment, 

operating, and recovery room services usually provided in conjunction with surgical procedures. 

Surgeon fees and other surgery-related payments (such as supplies and equipment, and anesthesia) 

are not included in this measure.  

fee schedule: A set of prescribed reimbursement levels for medical procedures provided by a wide range of 

practitioners, generally within nonhospital and/or hospital settings, to workers’ compensation 

claimants. Fee schedules may also apply to durable medical supplies or pharmaceuticals. Fee 

schedules may be subject to negotiation or adjustment by agreement of the parties in some systems. 

Fee schedules can be adjusted according to provisions in statutes and rules. 

indemnity benefits: Payments to a worker for time lost from work or other adverse effects of an occupational 
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injury or illness. Indemnity benefits can include payments for loss of earning capacity or wages or 

permanent impairment or disability. Some states use the term income benefits to describe the full 

range of payments to the worker.  

injury year: The 12-month period in which an injury occurred, also called accident year. We define an injury 

year to include the 12 months beginning October 1 of the previous calendar year through September 

30 of the calendar year used to designate the injury year. For example, injury year 2016 includes 

claims with injuries arising from October 1, 2015, through September 30, 2016. Thus, the injury 

years used in this study do not align with specific calendar years. 

International Classification of Diseases (ICD, ICD-9, ICD-9-CM, or ICD-10) codes: A system of coding 

used to identify diagnoses, symptoms, and reasons for treatment. ICD-9-CM (Clinical Modification) 

also includes procedures associated with hospital utilization. 

low back claims: The claims we identified based on the ICD-10 codes that had low back pain being treated as 

a primary condition. Claims with red flag conditions, such as tumors, infectious diseases, fractures, 

and dislocations, were excluded from this study. Claims with coexisting neck conditions with nerve 

root involvement were also excluded. Low back claims in this study cover both low back claims with 

radiating leg pain and/or neurological findings and low back pain only claims. Low back claims with 

radiating leg pain and/or neurological findings are claims that had low back conditions being treated 

as a predominant condition and had at least one diagnosis indicating pain radiating down to the leg 

or neurological findings. Low back pain only claims are claims that had low back pain being treated 

as a predominant condition but did not have any mention of radiating leg pain or neurological 

findings. 

lumbar spine surgery: The common lumbar spine surgeries that were identified by a set of specific Current 

Procedural Terminology (CPT) codes in this study, including both discectomy/decompression 

surgeries and fusion surgeries.  

maturity: The time between the date of injury and the evaluation date. In this study, we focused on claims 

arising in injury year 2016 with average maturities of 24 months. 

median study state: The state that ranks in the middle of the states included in this study. The 18-state 

median is the mid-point between the states that rank 9th and 10th on a given measure.  

medical payments: Payments to medical providers for the medical treatment of workers’ injuries. These 

include payments to physicians, chiropractors, and physical/occupational therapists, and for 

hospital, pharmacy, nursing home, and medical rehabilitation services.   

medical service: A single medical treatment or procedure billed by a medical provider. Multiple medical 

services may be delivered at one visit. 

medical treatment guidelines: A medical treatment guideline can also be referred to as a clinical guideline or 

practice guideline, which is a document intended to be used for guiding medical decision making by 

providing criteria regarding diagnosis and medical treatment. In this study, we focus on medical 

treatment guidelines that have been adopted by a state with the intention of providing a uniform set 

of clinical standards for medical providers and utilization review professionals, with or without an 

enforcement mechanism.  

payor: The entity responsible for administering and making payments on a workers’ compensation claim. 

Payors may be insurers, third-party administrators, or self-insured, self-administered employers. 

per diem reimbursement: A fixed, all-inclusive price for one day of hospital care, including all supplies and 

services provided to the patient during that time but excluding the professional fees of non-staff 
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physicians.  

readmission: An event when a patient has been discharged from the hospital and ends up having to go back 

into the hospital within some pre-determined time frame to receive care because of or related to the 

index condition or procedure. This study focuses on readmissions within 30 and 90 days of the 

initial lumbar spine surgery. These readmissions include nonoperative readmissions, which refer to 

readmissions after surgery that did not require another operation, and operative readmissions, which 

refer to readmissions associated with an additional, unplanned operative procedure. We also refer to 

operative readmissions as reoperations, and refer to nonoperative readmissions as readmissions, in 

this report. The terms combined, or all-cause readmissions, refer to readmissions regardless of 

whether they were operative or nonoperative. 

reoperation: A type of readmission where a surgical procedure has to be repeated or another unplanned 

surgery has to be performed, because the initial procedure was ineffective or unsuccessful. This study 

focuses on reoperations within 30 and 90 days of the initial lumbar spine surgery. We also refer to 

reoperations as operative readmissions in this report.  

treatment guidelines: Specifications for ranges and/or levels of service and the methods of treatment 

(protocols) that should be considered accepted medical practice for certain diagnoses or patient 

conditions. 

utilization review: The assessment of a patient’s medical care to ensure that it is medically necessary and 

reasonable. This assessment typically considers the appropriateness of the place of care; the level of 

care; and the duration, frequency, and/or quantity of services provided based on the accepted 

condition(s).  
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