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Versus and Decompression and Fusion
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Abstract

Study Design: Longitudinal cohort.

Objective: It is unclear if patients with a recurrent disc herniation benefit from a concurrent fusion compared with a repeat
decompression alone. We compared outcomes of decompression alone (D0) versus decompression and fusion (DF) for
recurrent disc herniation.

Methods: Patients enrolled in the Quality and Outcomes Database from 3 sites with a first episode of recurrent disc herniation
were identified. Demographic, surgical, and radiographic data including the presence of listhesis and extent of facet resection on
computed tomography or magnetic resonance imaging prior to the index surgery were collected. Patient-reported outcomes
were collected preoperatively and at 3 and 12 months postoperatively.

Results: Of 94 cases identified, 55 had D0 and 39 had DF. Patients were similar in age, sex distribution, smoking status, body mass
index, American Society of Anesthesiologists grade and surgical levels. Presence of listhesis (D0¼ 7, DF¼ 5, P¼ .800) and extent
of facet resection (D0 ¼ 19%, DF ¼ 16%, P ¼ .309) prior to index surgery were similar between the 2 groups. Estimated blood
loss (D0 ¼ 26 cm3, DF ¼ 329 cm3, P < .001), operating room time (D0 ¼ 79 minutes, DF ¼ 241 minutes, P < .001) and length of
stay (D0 <1 day, DF ¼ 4 days, P < .001) were significantly less in the D0 group. Preoperative and 1-year postoperative patient-
reported outcomes were similar in both groups. Three patients in the D0 group and 2 patients in the DF group required revision.
Regression analysis showed that presence of listhesis, extent of facet resection and fusion were not associated with the 12-month
Oswestry Disability Index (ODI) score.

Conclusion: For a first episode recurrent disc herniation, surgeons can expect similar outcomes whether patients are treated
with decompression alone or decompression and fusion.
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Introduction

The incidence of recurrent disc herniation, defined as disc her-

niation at the same intervertebral level with a pain-free period

of at least 6 months after a primary discectomy or decompres-

sion1 has been reported to be between 0.5% and 25%.2

Although not uncommon, it remains unclear if patients with a

recurrent disc herniation benefit from a concurrent fusion com-

pared with a repeat decompression alone.3-6

A recent systematic review on the treatment of recurrent

disc herniation7 concluded that there was not enough evidence

to support either discectomy alone or discectomy with fusion.

Although fusion is more expensive, has higher blood loss, lon-

ger operative times and longer length of hospital stays, some

studies have shown greater improvements in pain compared
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with repeat decompression alone.8 It is also unclear what

patient and radiographic factors the surgeon considers in decid-

ing to perform a decompression only or decompression and

fusion. Interestingly, a study by Mroz et al9 found that it is a

surgeon characteristic that is associated with whether a decom-

pression alone will be performed for recurrent disc herniation.

The study reported that high-volume surgeons (>200 cases per

year) that have been in practice longer (15-20 years) were more

likely to do a fusion rather than a repeat decompression.

Although there are no guidelines to help surgeons determine

which procedure is more appropriate to treat recurrent disc

herniation, some authors recommend discectomy in patients

with radiculopathy alone,8,10 while fusion is recommended in

the presence of lumbar instability, radiographic degenerative

changes, and/or chronic low back pain.8 The purpose of this

study is to compare baseline patient and radiographic charac-

teristics and 1-year patient-reported outcomes (PROs) in

patients who had decompression only to patients who had

decompression and fusion for recurrent disc herniation.

Methods

Patients enrolled in the Quality and Outcomes Database

(QOD)11-13 from 3 tertiary spine centers with a first episode

of recurrent disc herniation and 1- to 2-level surgery and com-

plete baseline and 12-month follow-up data was identified. The

QOD lumbar module is a prospective observational registry of

demographic and surgical data, 30- and 90-day morbidity; and

3- and 12-month PROs. Six cases per site are enrolled each

week on a rolling 6-day cycle. The first day of each 6-day week

falls on each weekday with equal frequency creating a sam-

pling method that prevents a disproportionate volume of enroll-

ment on any one day of the week or from any one surgeon’s

schedule at any one site, limiting potential enrollment bias.

The following baseline characteristics were collected: age,

sex, body mass index (BMI), race, educational level, employ-

ment status, diagnosis, insurance status, Workers’ Compensa-

tion status, symptom duration, and American Society of

Anesthesiologists (ASA) grade.14 Numeric rating scales for

back and leg pain,15 Oswestry Disability Index (ODI)

scores,16,17 and EuroQOL-5D (EQ-5D)18 scores were also col-

lected preoperatively and at 3 and 12 months postoperatively.

Additional radiographic data, confirming reherniation at the

same intervertebral level, the presence of listhesis and the

extent of facet resection on computed tomography or magnetic

resonance imaging prior to the surgery for the recurrent disc

herniation were also collected. The extent of resection was

determined by comparing the width of the resected facet to the

width of the contralateral facet to the width at the level of

decompression (Figure 1). This was expressed as a percentage

(width of the resected facet/width of the contralateral facet).

Patients were divided into 2 cohorts, those who had a decom-

pression and/or discectomy only (D0) and those who had a

decompression and fusion (DF).

Statistical analysis was carried out with IBM SPSS software

version 21.0. Statistical significance was set at P < .01.

Independent t tests were used to determine differences in con-

tinuous variables, and Fisher’s exact test was used to determine

differences in categorical variables between the 2 cohorts.

Regression analysis was performed to determine associations

between the presence of listhesis, extent of facet resection and

type of surgery and the 12-month postoperative ODI score.

Approval from the institutional review board of the 3 parti-

cipating institutions was received for both the QOD registry

and the current analysis.

Results

Of 94 cases identified, 55 had D0 and 39 had DF. The patients

were similar in age, sex distribution, smoking status, BMI,

ASA grade, and surgical levels (Table 1). In both groups, the

majority of patients reported that leg pain was their dominant

symptom (D0 ¼ 67%, DF ¼ 60%, P ¼ .086). Presence of

listhesis (D0 ¼ 7, DF ¼ 5, P ¼ .800) and extent of facet

resection (D0 ¼ 19%, DF ¼ 16%, P ¼ .464) prior to index

surgery were similar between the 2 groups. As expected, esti-

mated blood loss (D0 ¼ 26 cm3, DF ¼ 329 cm3, P < .001),

operative time (D0 ¼ 79 minutes, DF ¼ 241 minutes,

P < .001), and length of hospital stay (D0 <1 day, DF ¼ 4 days,

P < .001) were significantly less in the D0 group. Preoperative and

1-year postoperative PROs were similar in both groups (Table 2).

Three patients in the D0 group required revision, 2 for a second

recurrence and 1 for foraminal stenosis. Two patients in the DF

group required revision, 1 for nonunion and 1 for adjacent seg-

ment disease. None of the patients that had a revision had a listh-

esis prior to the surgery for the recurrent disc herniation.

Regression analysis showed that presence of listhesis, extent of

facet resection, and fusion were not associated with the 12-month

ODI score.

A subanalysis excluding patients with spondylolisthesis

(Table 3) did not change the results of the study.

Figure 1. The extent of resection determined by comparing (a) the
width of the resected facet to the (b) width of the contralateral facet at
the level of decompression expressed as a percentage (width of the
resected facet/width of the contralateral facet; a/b.
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Discussion

The optimum treatment, decompression alone or decompres-

sion with fusion, for first episode recurrent disc herniation

continues to be controversial. Similar to previous studies, the

current study showed that improvements in multidimensional

patient reported outcomes are similar for patients treated with

either approach.1-6 Only 1 comparative study has shown greater

improvement in pain scores in patients who had a fusion.8

As expected, estimated blood loss, operative time, and

length of hospital stay was greater for patients who had a

decompression and fusion. Interestingly, the rate of revision

surgery was similar between the 2 cohorts. The reasons for

Table 1. Summary of Demographic, Radiographic, and Surgical Data.

Decompression Only Decompression and Fusion P

N 54 40
Age, years, mean (SD) 52.12 (15.37) 45.82 (13.19) .037
Males, n (%) 14 (26%) 14 (35%) .342
Smokers, n (%) 6 (11) 12 (30) .033
Body mass index, kg/m2, mean (SD) 29.47 (4.95) 30.06 (4.79) .572
American Society of Anesthesiologists grade, n (%) .118

1 7 (13) 1 (3)
2 31 (57) 23 (58)
3 16 (16) 14 (35)
4 0 2 (5)

Surgical levels, n (%) .108
1 42 (78) 36 (90)
2 12 (22) 4 (10)

Presence of listhesis, n (%) 7 (13) 5 (13) .800
Facet resected, %, mean (SD) 19 (11) 17 (12) .464
Estimated blood loss, cm3, mean (SD) 25.58 (17.47) 320.00 (170.52) .000
Operative time, min, mean (SD) 78.63 (29.01) 249.16 (91.35) .000
Length of stay, days, mean (SD) 0.72 (0.69) 3.98 (1.31) .000

Table 3. Summary of Patient-Reported Outcome Measures (Listhesis Excluded).

Decompression Only Decompression and Fusion P

N 47 35
Baseline

Back pain 6.50 (2.72) 6.93 (1.61) .397
Leg pain 7.41 (1.96) 6.82 (2.14) .240
Oswestry Disability Index 52.30 (19.43) 56.22 (10.84) .270
EuroQOL 5D 0.46 (0.23) 0.42 (0.18) .383

Twelve-month postoperative
Back pain 3.46 (2.84) 4.18 (2.58) .266
Leg pain 3.02 (3.22) 3.32 (2.97) .685
Oswestry Disability Index 25.56 (19.74) 33.22 (19.11) .104
EuroQOL 5D 0.74 (0.22) 0.66 (0.25) .198

Table 2. Summary of Patient-Reported Outcome Measures.

Decompression Only Decompression and Fusion P

Baseline
Back pain 6.54 (2.68) 7.08 (1.77) .246
Leg pain 7.39 (2.11) 6.93 (2.22) .309
Oswestry Disability Index 53.55 (18.55) 57.51 (13.01) .226
EuroQOL 5D 0.44 (0.22) 0.42 (0.20) .531

Twelve-month postoperative
Back pain 3.76 (2.93) 4.13 (2.70) .533
Leg pain 3.19 (3.26) 3.45 (3.13) .691
Oswestry Disability Index 27.78 (20.15) 35.13 (18.93) .074
EuroQOL 5D 0.71 (0.23) 0.64 (0.26) .171
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reoperation were specific to the surgery that was performed,

recurrent herniation and foraminal stenosis in the decompres-

sion only group; nonunion and adjacent segment disease in the

fusion group. Longer term studies are needed to determine if

the improvement in PROs are maintained in either group and if

the prevalence of revision surgery is similar.

In an attempt to address the shortcomings of previous stud-

ies, we looked at radiographic findings that are generally

thought to affect a surgeon’s decision making for patients with

a first episode recurrent disc herniation. Our results show that

the extent of facet resection and the presence of listhesis were

similar in the cohort of patients who had a decompression

compared with those who had a concomitant fusion. In addi-

tion, neither of these radiographic findings were associated

with the 12-month ODI score. Excluding patients with listhesis

did not change the results of the study.

Similarly, the current thinking that fusion should be recom-

mended in patients whose symptoms are predominantly back

pain are not borne out in this study. In both groups, leg pain was

the predominant symptom in the majority of patients. Although

not statistically significant, there were more smokers in the

fusion group compared with the decompression only group.

Thus, there would seem to be other factors that are not explicit,

that make a surgeon decide to perform a fusion.

Based on this study, it remains difficult to put forward a

treatment recommendation for patients with recurrent disc her-

niation. Conducting a randomized clinical trial would be ideal,

but there may be barriers for funding and enrolling enough

patients to achieve adequate. In addition, although it is widely

accepted that the presence of instability is a clear indication for

fusion, a valid definition of radiographic instability is lacking.

The amount of motion of flexion-extension films that signifies

instability is still open to discussion and altered by the prior

discectomy; and an accurate and reliable method of determin-

ing the extent of facet resection is currently not available.

There are limitations to the study. Despite similarities in

baseline demographic, PROs, and radiologic data, variables

that lead a surgeon to choose decompression alone or decom-

pression and fusion remain unknown and can lead to selection

bias. The method to determine the extent of facet resection is

done from a single axial cut using a linear dimension. The

extent of facet resection in other planes may be underestimated.

Other confounders such as the size and location of the disc

herniation was not included in the analysis. Longer follow-up

would have been ideal to determine if fusion results in a more

lasting improvement or less revision surgery that decompres-

sion alone or does not add any benefit.

In conclusion, for a first episode recurrent disc herniation,

surgeons can expect similar outcomes whether patients are

treated with decompression alone or decompression and fusion.

Further studies are needed to identify clear indications for

fusion in patients with first episode recurrent disc herniation.
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