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Abstract
Study Design: Retrospective cohort study.

Objective: To determine the rate of early failures (readmission or reoperation for new or recurrent pain/neurological symp-
toms) within 30 days after lumbar discectomy and identify associated risk factors.

Methods: A retrospective cohort study was conducted of patients undergoing lumbar discectomy in the National Surgical
Quality Improvement Program database between 2013 and 2017. Rates of readmission for new or recurrent symptoms or
reoperation for revision discectomy or fusion within 30 days postoperatively were measured and correlated with risk factors.

Results: In total 62 690 patients were identified; overall rate of readmission within 30 days was 3.3%, including 1.2% for pain or
neurological symptoms. Populations at increased risk of readmission were those with 3 or more levels of treatment (2.0%, odds
ratio [OR] 2.8%, P < .01), age >70 years (1.8%, OR 1.6, P <.0l), class 3 obesity (1.5%, OR 1.4, P = .04), and female gender (1.4%,
OR 1.2, P = .02). The overall rate of reoperation within 30 days was 2.2%, including 1.2% for revision decompression or lumbar
fusion surgery. Populations at increased risk of reoperation were revision discectomies (1.4%, OR 1.7, P <.01) and females (1.1%,
OR 1.4, P < 0.01). Extraforaminal discectomies were associated with lower rates of readmission (0.7%, OR 0.6, P = 0.02) and
reoperation (0.4%, OR 0.4, P = .01).

Conclusions: Early failures after lumbar discectomy surgery are rare. However, certain subpopulations are associated with
increased rates of early failure: obesity, multilevel surgery, females, and revision discectomies.

Keywords
lumbar discectomy, far lateral discectomy, revision discectomy, reherniation, readmission, reoperation, revision

actually had good initial symptomatic improvement postopera-
tively. In another large series of over 1300 patients undergoing
lumbar discectomy, the overall rate of immediate failure
requiring reoperation was 2.8%, with the most common reason
being inadequate discectomy or reherniation.® However, the
authors did not determine risk factors for reherniation or iden-

Introduction

Lumbar discectomy is one of the most commonly performed
surgical procedures in the United States.! In 2002 to 2003, the
rate of lumbar discectomy or laminectomy was 1.1 per 1000
Medicare enrollees.' The postoperative complication rates after
lumbar discectomy surgery has been described as being low

compared with lumbar fusion surgery.”* However, very early
failure (within 30 days after the initial surgery) after lumbar
discectomy due to inadequate decompression or recurrent her-
niation, requiring readmission or reoperation, remains a com-
plication that has not been extensively studied.

In one series of over 1000 patients undergoing primary dis-
cectomy, 1.1% of patients suffered a recurrent herniation
within 1 year.” However, this series did not focus specifically
on failures during the very early postoperative period and many

tify subpopulations at higher risk for early failure. Finally, one
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large series of over 20000 discectomy patients found a 2.6%
rate of readmissions in the early postoperative phase.” How-
ever, this did not analyze reoperations due to early failures.

The current study aims to determine rates of very early
failure (within 30 days postoperatively) after lumbar discect-
omy surgery and risk factors based on patient characteristics
and the type of discectomy procedure performed. As there are
different types of lumbar disc herniation, such as posterolateral
and far lateral herniations, it is important for both patients and
surgeons who are counseling them preoperatively to under-
stand relative early failure rates between procedures. This anal-
ysis utilized the American College of Surgeons National
Surgical Quality Improvement Program (NSQIP) database with
large sample size allowing measurement of significant differ-
ences in this relatively rare complication.

Materials and Methods
Study Design

A retrospective cohort study of patients undergoing lumbar
discectomy was conducted in the NSQIP database.

Setting

All patients undergoing lumbar discectomy from 2013 to 2017
were identified in the NSQIP database. NSQIP is a clinical
registry of surgical data from participating US hospitals, both
community and private. Trained data reviewers collect compli-
cation, readmission, and reoperation data on all included
patients for 30 days postoperatively using medical charts and
home telephone calls.

Participants

Patients undergoing lumbar discectomy surgery between 2013
and 2017 were determined using Current Procedural Terminol-
ogy (CPT) codes 63030, 63035 (primary discectomy), 63042,
63044 (revision discectomy), 63056, and 63057 (far lateral
discectomies). Exclusion criteria were a preoperative diagnosis
of infection, fracture, or neoplasms; patients undergoing simul-
taneous spinal fusion or cervical spine surgery; and patients
undergoing lumbar corpectomy, spinal osteotomy, or vertebral
column resection for correction of spinal deformity were
excluded. Simultaneous cervical spine surgery was excluded due
to the additional risks or readmission and reoperation associated
with either anterior or posterior cervical spine surgery and the
extended operative time compared with lumbar discectomy.

Variables and Data Sources

The primary outcome measures analyzed were any surgery-
related 30-day readmissions due to new or recurrent pain or
neurological symptoms and including infection or surgery-
related 30-day reoperation for revision lumbar spine decom-
pression or lumbar spinal fusion. Surgery-related readmissions
due to new or recurrent pain, neurological symptoms, or

surgical site infection were determined based on International
Classification of Disease, Ninth Revision (ICD-9), and Inter-
national Classification of Disease, Tenth Revision (ICD-10),
diagnosis codes on readmission. Included ICD-9 and ICD-10
codes can be found in the appendix. Patients readmitted for
revision lumbar decompression or fusion surgery, as defined
below, were also included.

Reoperations for revision lumbar discectomy or fusion were
determined based on CPT procedural codes for the revision
procedure or ICD-9/ICD-10 diagnosis codes. The same ICD-
9/ICD-10 codes described above were included. CPT codes for
revision discectomy, lumbar fusion surgery, and lumbar spine
irrigation and debridement can be found in the appendix.

The primary experimental variables were patient risk factors.
Risk factors included patient sex, age, body mass index (BMI),
current smoking status, number of levels of discectomy/laminot-
omy, revision discectomy, far lateral discectomy. Sex, age, BMI,
and current smoking status are reported in NSQIP as discrete vari-
ables based on clinical data reviewer chart review. Number of levels
of discectomy/laminotomy, revision discectomy, and far lateral
discectomy were determined based on CPT procedure coding.

Statistical Methods and Bias

First the rate of early readmissions due to spine-related reasons
and early reoperations for lumbar decompression or fusion
were determined for the overall populations and for the sub-
populations. Next, a multivariate logistic regression model was
used to find the association of risk factors with early readmis-
sion for postoperative pain or neurological symptoms and with
reoperation for revision decompression or lumbar fusion, after
controlling for other patient factors (age, sex, BMI). Multivari-
ate regression modeling was used to control for possible con-
founding factors related to readmission or reoperation after
lumbar discectomy. In addition, 4 interaction terms were
included in the regression model in order to determine any
mixed effect of obesity: (1) obesity and multilevel surgery,
(2) obesity and revision surgery, (3) older age and multilevel
surgery, and (4) older age and multilevel surgery. Statistical
tests were performed with Stata version 13.0 statistical soft-
ware (StataCorp LP). All statistical tests were made 2-tailed,
and an o level of .05 was considered statistically significant.

The American College of Surgeons regularly conducts inter-
nal data audits of NSQIP collected data to ensure accuracy and
reduce the amount of missing data for discrete data elements.
The reported rate of data collection errors within NSQIP is low
compared to other large national datasets, with an overall inter-
rater disagreement rate below 2%.% NSQIP also conducts reg-
ular quality control audits of participating hospitals and
excludes institutions with disagreement greater than 5%. How-
ever, we do expect some degree of missing data for variables
abstracted from ICD-9 or CPT codes.

Sources of Funding

No funding was received for this study.



Samuel et al

1027

Table 1. Demographics (n = 62 690).

Table 2. Readmission and Reoperation Data (n = 62 690).

Frequency Percent Frequency Percent
Gender All 30-day readmissions 2079 3.3%

Male 35872 57.2% Spine-related readmissions 1758 2.8%

Female 26818 42.8% Pain/neurological symptoms 770 1.2%
Age Surgical site infection 206 0.3%

18-29 4847 7.7% Unspecified spine-related readmission 782 1.3%

30-39 11085 17.7% Non—spine-related readmissions 321 0.5%

40-49 12526 20.0%  All 30-day reoperations 1379 2.2%

50-59 12992 20.7% Spine-related reoperations 754 1.2%

60-69 11620 18.5% Revision discectomy/decompression 511 0.8%

70+ 9620 15.4% Lumbar fusion 88 0.1%
Body mass index Irrigation and debridement of surgical site 155 0.3%

<18.5 (underweight) 1009 1.6% infection

18.5-25 (normal weight) 11958 19.1% Non-spine-related reoperations 625 1.0%

25-30 (overweight) 21765 34.7%

30-35 (obesity class 1) 15603 24.9%

35-40 (obesity class 2) 7526 12.0%

>40 (obesity class 3) 4829 7.7%  Table 3. Multivariate Analysis of Risk Factors for Early Readmission
Current smoker 14052 224%  for New or Recurrent Pain and Neurological Symptoms.?

Number of levels treated

One level 55115 87.9% Outcome: 30-Day

Two level 6485 10.3%  readmissions (for pain or Incidence of P

Multilevel (3+) 1090 1.7%  neurological symptoms) readmissions  OR (95% Cl)  Value
Type of discectomy

Revision discectomy 5637 9.0%  Gender

Far lateral discectomy 2822 4.5% Male 1.1% Reference -

Female 1.4% 1.19 (1.03-1.37) .02

Age, years

Results 18-29 1.2% Reference —

30-39 1.2% 0.98 (0.72-1.33) .89
A total of 62690 patients who underwent lumbar decompres- 40-49 I.1% 0.93 (0.69-1.27) .67
sion surgery between 2013 and 2017 were identified (Table 1). 50-59 |'|:/° 0.87 (0.64-1.19) 38
Of those patients, 55115 (87.9%) underwent a single-level (7,(())4(:9 ::;ZZ |O 2 : 22678.'22;}) <So£:
discectomy, 5637 (9.0%) underwent revision discectomy, and  gody mass index ) ) B )
2822 (4.5%) underwent a far lateral discectomy. <18.5 (underweight) 1.7% 1.62 (0.97-2.70) .07

There were a total of 2079 patients (3.3%) that were read- 18.5-25 (normal weight) 1.0% Reference —
mitted to the hospital within 30 days of surgery (Table 2). Of  25-30 (overweight) 1.2% 1.18 (0.95-1.47) .13
those, 1758 (2.8%) were spine-related readmissions, includ- 30-34 (obese class 1) 1.3% 1.31 (1.04-1.64) .02
ing 770 (1.2%) for pain or neurological symptoms, and 206 35-39 (obese class 2) 1.3% 1.19.(0.90-1.58) .22

: 1o heur ptoms, : 40+ (obese class 3) 1.5%  1.38 (1.02-1.88) .04
(0.3%) for postoperative infection. In multivariate analysis  c,rent smoker 1.3% .14 (0.96-1.36) 13
(Table 3), populations at increased risk of readmission for Number of levels treated
pain or neurological symptoms were those with 3 or more One level 1.2% Reference —
levels of treatment (2.0%, odds ratio [OR] 2.8, P < .01), the Two level 1.3% 097 (0.77-123) .82
interaction between obesity and revision surgery (3.3%, OR R ”‘f'“'j_"el (t3+) Tg;A’ zlg ((;'9593"5%2” <g6l
19, P = 01), age >70 years (1.8%, OR 1.6, P < 01, class 3 po¢=ien dscectamy 07% 038 0ar090) 02
obesity (1.5%, OR 1.4, P = .04), class 1 obesity (1.3%, OR discectomy
1.3, P = 0.02), and female gender (1.4%, OR 1.2, P = .02). |nteraction terms
Far lateral discectomies were associated with lower rates of Obesity AND multilevel 2.0% 0.33 (0.09-1.16) .08
readmission (0.7%, OR 0.6, P = .02). surgery »

A total of 1379 patients (2.2%) underwent a reoperation Obesity AND revision 3.3% 1.93 (1.22-3.07) .01
within 30 days (Table 2). Of those, 754 (1.2%) were spine- A;:;%TAND 17% 038 (0.15:094) .04
related reoperations, including with 511 (0.8%) for revision multilevel surgery
lumbar discectomy, 115 (0.3%) for irrigation and debridement Age 70+ AND revision 2.0% 0.78 (0.46-1.30) .34

of an infection, and 88 (0.1%) for lumbar fusion. In multivari-
ate analysis (Table 4), populations at increased risk of reopera-
tion for revision decompression or lumbar fusion were revision
discectomies (1.4%, OR 1.7, P < .01) and females (1.1%, OR

surgery

Abbreviations: OR, odds ratio; Cl, confidence interval.
?Boldface indicates statistically significance for multivariate odds ratio (P <
0.05).
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Table 4. Multivariate Analysis of Risk Factors for Early Reoperation.?

Outcome: 30-Day

reoperations Incidence of P

(decompression or fusions) reoperations  OR (95% Cl)  Value
Gender
Male 0.8% Reference —
Female 1.1% 1.41 (1.20-1.66) <.01
Age, years
18-29 1.0% Reference —
30-39 1.0% 0.98 (0.70-1.39) 92
40-49 1.0% 0.98 (0.70-1.38) 91
50-59 0.9% 0.86 (0.61-1.21) .38
60-69 0.9% 0.91 (0.64-1.28) .58
70+ I.1% 1.23 (0.86-1.76) .26
Body mass index
<18.5 (underweight) 0.8% 0.84 (0.41-1.73) .64
18.5-25 (normal weight) 0.9% Reference —
25-30 (overweight) 1.0% 1.19 (0.94-1.50) .14
30-34 (obese class I) 1.0% 1.21 (0.95-1.55) 12
35-39 (obese class 2) 0.7% 0.82 (0.58-1.15) .25
40+ (obese class 3) 0.9% 0.98 (0.68-1.41) 91
Current smoker 1.0% 1.17 (0.96-1.41) 12
Number of levels treated
One level 1.0% Reference —
Two level 1.0% 1.03 (0.79-1.34) .84
Multilevel (3+) 0.8% 1.62 (0.71-3.69) .25
Revision discectomy 1.4% 1.65 (1.24-2.20) <.01
Extraforaminal 0.4% 0.44 (0.25-0.78) .0l
discectomy
Interaction terms
Obesity AND multilevel 0.0% 0.00 (0.00-NA) .99
surgery
Obesity AND revision 1.5% 1.05 (0.56-1.96) .89
surgery
Age 70+ AND multilevel 0.6% 0.65 (0.34-1.24) .19
surgery
Age 70+ AND revision 1.2% 0.39 (0.09-1.58) .19
surgery

Abbreviations: OR, odds ratio; Cl, confidence interval.
? Boldface indicates statistically significance for multivariate odds ratio (P < 0.05).

1.4, P < .01). Far lateral discectomies were associated with
lower rates of reoperation (0.4%, OR 0.4, P < .01).

Discussion

Early failures after lumbar discectomy are a rare but significant
complication resulting in increased health care costs and
patient morbidity.’ Excluding infections, early failures may
occur due to reherniation, inadequate decompression, nerve
root injury, or persistent postoperative back pain. The current
study utilizes the NSQIP 2013 to 2017 database to demonstrate
an overall low rate of both early readmission (3.3%) and early
reoperation (2.2%) after lumbar discectomy surgery within
30 days postoperatively. There was also a lower rate of read-
missions or reoperations specifically for spine-related pathology,
at 2.8% and 1.2%, respectively. This is important knowledge for
patient counseling and also for reimbursement purposes.

While previous studies have identified revision surgery,
multilevel surgery, and obesity as risk factors reoperation after
discectomy in the long term, the value of the current study is
not identification of specific risk factors, but determination of
the rate of early failures (within 30 days of surgery), a much
more costly and unfortunate complication. This is the largest
study to date to report the rate of and risks for early failures
after lumbar discectomy at over 62000 cases and 754 early
spine-related reoperations in a national cohort. The only previ-
ous study to specifically describe early failures reported on
approximately 1500 cases with 44 cases of early failure. This
is also the first study to identify female sex and smoking status
as risk factors for early failure within 30 days, the first to
compares rates of failures between primary and revision pro-
cedures, and the first study to identify far lateral discectomies
as having significantly lower rates of early failures.

The primary finding of the current study is that the overall
rate of early readmission or reoperation after discectomy surgery
is low. One previous large retrospective study of 1546 lumbar
discectomy cases reported a 2.8% rate of early failure requiring
reoperation, higher than reported in the current study.® In this
study early failure was most commonly due to reherniation or
inadequate decompression in 50% of patients (1.4% of overall
study population), followed by battered root syndrome in 30% of
patients (0.8% of overall study population), which was defined
by the absence of any intraoperative findings during revision
surgery. The current study reports a reoperation rate of 1.2%
within the early 30-day postoperative period. This difference
may be due to a more aggressive reoperation protocol in the
former study, with 30% of cases demonstrating no pathology
on reoperation. The authors of the former study did conclude
that a trial of conservative management with anti-inflammatory
medical therapy should be initiated first for persistent or recur-
rent symptoms prior to reoperation.

A number of studies do report on long-term rates of read-
mission and reoperation after discectomy surgery. In the large
multicenter prospective Spine Patient Outcomes Research Trial
(SPORT), the overall rate of reherniation after discectomy was
9.1% at 8 years postoperatively, with 37.8% of these (3.4% of
patients) occurring in the first year postoperatively.'® In
another series of over 1000 patients undergoing primary lum-
bar discectomy, 1.1% of patients suffered a recurrent herniation
within 1 year.” Finally in a systematic review of over 21000
patients the rate of recurrent disc herniation varied consider-
ably from 0% to 23% and the rate of reoperation varied from
0% to 13%."" Again, in the current study the rate of reoperation
was 1.2% within the first 30 days after surgery.

The large patient sample within NSQIP dataset used in this
study allowed comparisons to be made between different sub-
populations undergoing lumbar discectomy. Interestingly, we
see increased rates of reoperation after revision discectomy and
increased readmission with the combined effects of revision
surgery in obese patients. Previous studies have compared early
failures after primary and revision discectomies.”*'*'* In one
large analysis of 649 propensity-matched revision discectomy
cases, revision discectomy showed similar rates of postoperative
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morbidity and 30-day complications compared to primary
cases.'* Another series of 227 consecutive cases demonstrated
that, compared to primary cases, revision minimally invasive
discectomy was associated with longer hospitalization and
greater postoperative pain and narcotic use.'> The current study
supports these findings, suggesting that revision discectomies
are more likely to require subsequent reoperation. This may be
due to increased difficulty in confirming adequate decompres-
sion or increased likelihood for reherniation in the setting of an
existing annulotomy.

This is also the first study to demonstrate lower rates of early
readmission and reoperation with far lateral lumbar discec-
tomies. This may be due to a more reliable ability to fully
decompress the exiting nerve root through the extraforaminal
far lateral approach. In comparison in the standard interlaminar
approach for paracentral disc herniations, assessment of com-
plete decompression may be difficult due to disc fragments
hidden by the thecal sac centrally. There may also be a
decreased anatomical propensity for reherniation from far lat-
eral annular tear, compared with a paracentral tear. However,
there is no existing evidence for this in the current literature.

Multilevel discectomy procedures were also associated with
higher rates of early readmission, but not reoperation. From
existing literature we know that early failures requiring revi-
sion are most commonly due to recurrent disc herniation and
inadequate primary discectomy, usually treated with reopera-
tion.'®!” The lack of association of multilevel discectomy with
reoperation surgery suggests that the increased readmissions
may partially be due to increased postoperative pain or muscle
spasm from the more extensive surgical dissection.

The current study also demonstrated a statistically signifi-
cant association between female sex and both early readmis-
sions and early reoperations. This association with sex was not
seen in the large prospective SPORT trial of 810 discectomy
patients.'® However, 2 previous studies of over 10000 patients
undergoing lumbar discectomy surgery from the Swedish
National Spine Surgical Register demonstrated that females
had inferior postoperative outcomes after lumbar discectomy
surgery due to inferior preoperative clinical status.'®'® For
example, females often had higher preoperative pain, worse
walking ability, consumed more analgesic medication, and had
worse preoperative ODI (Oswestry Disability Index). Another
small series of 40 lumbar discectomy patients demonstrated
worse ODI in female patients at long-term follow-up, which
was statistically significant.*® It remains to be seen whether
there is any biological or societal reasoning for increased early
postoperative failures in females after lumbar discectomies and
whether this is related to worse preoperative clinical status.

Higher rates of early readmission were also seen with
patients with obesity class 1, obesity class 3, and revision sur-
gery in the setting of obesity. Previous studies have shown
lower rates of minimal clinically importance difference in out-
comes in obese patients undergoing lumbar decompression
surgery at 6 months and 12 months.?'

Regarding optimal treatment for new or recurrent symptoms,
the most common procedure in the current study was revision

lumbar decompression in 511 patients, compared with only 88
patients undergoing lumbar fusion. In a previous study of 54
patients with post-discectomy pain syndrome, 15 patients under-
went successful repeat discectomy while 6 failed repeat discect-
omy.*? Twenty-seven patients underwent minimally invasive
transforaminal lumbar interbody fusion with good outcomes.
This suggests that fusion may be the optimal revision procedure
in select revision cases, such as patients with instability, who
may have initially benefited from a primary fusion. While the
literature does support more durable outcomes after fusion for
revision lumbar disc herniation, there remains no clear guideline
for reoperation after failed discectomy. Due to the risk rehernia-
tion after a revision discectomy, surgeons may opt for either
conservative treatment without discectomy versus lumbar
fusion, in order to prevent recurrence.

The current study does have limitations that must also be
considered inherent both to its retrospective nature and utiliza-
tion of NSQIP. As a retrospective cohort study, the associations
found in the current study cannot be assumed to be causative
and the quality of data entered into the database must also be
considered. In NSQIP, while postoperative readmission and
reoperations are determined after an iterative, internally
audited, chart review process by specialized clinical data
reviewers, the sensitivity of diagnosis and procedure codes
contained in the database and utilized for the current analysis
are also known to be much lower. Previous investigation by the
current group has demonstrated sensitivities as low as 5% to
25% for certain medical comorbidities.? Therefore, effect
sizes may be underestimated in statistical comparisons between
these subpopulations. In addition, NSQIP includes certain
amounts of missing data.***> However, the current group has
also demonstrated that this missing data is primarily in preo-
perative laboratory values and that reoperation and readmission
data is largely complete. Nevertheless, a significant percentage
of patients did have an unspecified reason for readmission or
reoperation, which does also limit the current study.

Next, due to the multicenter, multisurgeon design of the
current retrospective study, specific surgeon practices such as
indications for fusion surgery and postoperative rehabilitation
protocols were not available for review. This is certainly an
important source of variability in the results as different sur-
geons may have different thresholds for subsequent fusion sur-
gery. In addition, early rehabilitation protocols may be a
potential source of early reherniations, although this remains
to be studied prospectively. Finally, using ICD-9 diagnosis
coding and CPT procedure coding, we are unable to determine
the specific level of reoperation in patients. Therefore, we can-
not distinguish between revision surgery at the index level of
previous discectomy or at an adjacent level. Nevertheless, we
believe the value of the current study is in identifying the
overall rate of spine-related reoperations, and determining sub-
populations at higher risk for these early failures. Further pro-
spective study is warranted to determine the precise rates of
early reherniation at an index level versus adjacent level.

In conclusion, early readmission or reoperation after lumbar
discectomy surgery is a rare complication. However, in certain
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subpopulations the risk of early readmission or reoperation is
significantly higher, such as with revision discectomies, current
smokers, and female patients. Patients should be counseled
about this increased risk of failure preoperatively.

Appendix

Diagnosis and Procedure Billing Codes.

International Classification of Disease, Ninth Revision (ICD-9), diagnosis
codes

338.1X Acute pain

344.6 Cauda equina syndrome
349.XX Neurological complication
720-722.XX Intervertebral disc disorders
724 XX Disorders of the back
7384 Spondylolisthesis
805-806.XX Vertebral fracture
952.XX Spinal cord injury
996.4, 996.7 Implant complication
998.1 Hematoma

997.09 Nervous system complications
995.9 Sepsis

998.3 Wound complication
998.5 Surgical site infection

International Classification of Disease, Tenth Revision (ICD-9), diagnosis
codes

G81-83.XX Paralysis

G89.1X Acute pain

G96.XX Cerebrospinal fluid leak

G97.XX Other neurological complication

M43.XX Dorsopathy

M47. XX Dorsopathy

M48.XX Spinal stenosis

M5 . XX Thoracolumbar intervertebral disc

disorders

M53.XX Dorsalgia

M54.XX Dorsalgia

M96.XX Intraoperative/postoperative
complications

T81.4XX Post-procedure infection

Current Procedural Terminology procedure codes

63001-63005, 63017, 63020, 63030,
63040, 63042-63048, 63056, 63075,
63082, 63090, 63 101, 63190, 63 165,
63167,63101,63710

22206, 22207, 22210, 22212-22216,
22595, 22600, 22610- 22614, 27279,
22630, 22632, 22532, 22533, 22551,
22552-22 558, 22 585, 22 586, 22 600,
22632-22 634, 22800-22 816, 22 840-
22852, 22855, 22856, 22858, 22861,
22864, 20930, 20931, 20936-20938,
22840, 22810, 22841-22847, 22853,
22854, 22859, 62100, 63709, 63710,
22856, 22861, 22864

10180, 10060, 22015

Lumbar decompression

Lumbar fusion

Lumbar spine irrigation
and debridement
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