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Neuropathic pain after spinal surgery, the so-called failed back surgery syndrome (FBSS), is a frequently observed troublesome
disease entity. Although medications may be effective to some degree, many patients continue experiencing intolerable pain and
functional disability. Only gabapentin has been proven effective in patients with FBSS. No relevant studies regarding manipulation

or physiotherapy for FBSS have been published. Spinal cord stimulation (SCS) has been widely investigated as a treatment option for
chronic neuropathic pain, including FBSS. SCS was generally accepted to improve chronic back and leg pain, physical function, and
sleep quality. Although the cost effectiveness of SCS has been proved in many studies, its routine application is limited considering

that it is invasive and is associated with safety issues. Percutaneous epidural adhesiolysis has also shown good clinical outcomes;
however, its effects persisted for only a short period. Because none of the current methods provide absolute superiority in terms of
clinical outcomes, a multidisciplinary approach is required to manage this complex disease. Further studies concerning the etiology,
diagnosis, treatment, and cost effectiveness of FBSS are warranted to deepen our understanding of this condition.
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Introduction

Neuropathic pain after spinal surgery is a frequently ob-
served troublesome disease entity for both patients and
surgeons [1-3]. Patients complain of persistent back or
leg pain, regardless of the absence of neural compres-
sion. Neuropathic pain is frequently not matched with
the dermatome and is characterized by its severity and
continuity [4]. Although medications may be effective
to some degree, many patients continue experiencing
intolerable pain and functional disability, leading to psy-
chological disturbances such as depression or insomnia
[5,6]. Because the exact causes of neuropathic pain after

spinal surgery have not been identified in many studies,
this disease entity has been termed failed back surgery
syndrome (FBSS) or post-lumbar surgery syndrome.
However, this is a misnomer because it gives an impres-
sion of wrong surgery, although no definite evidence is
usually found to provoke the symptoms [7]. In addition,
many patients with neuropathic pain did not undergo
spinal surgery. Only minor traumas, such as a mild traffic
accident or falling down, can cause such severe and per-
sistent neuropathic pain. In this respect, neuropathic pain
after spinal surgery might be related to some changes in
the pain modulation process [8-10], which is supported
by literature showing the effectiveness of spinal cord
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stimulation (SCS). Many studies have attempted to reveal
the etiology, epidemiology, treatment, and outcomes of
EBSS. However, differing definitions and involvements of
heterogeneous populations make it difficult to interpret
the findings of such studies. With the recent dramatic
increase in understanding neuropathic pain, outcomes
of various treatments for FBSS have improved. However,
none of the treatments completely resolved this complex
disease entity. Thus, this study aimed to review the clini-
cal efficacy, adverse effects, and cost effectiveness of each
treatment modality for patients with chronic neuropathic
pain after spinal surgery.

Etiology and Diagnosis of Neuropathic
Pain after Spinal Surgery

Various causes such as residual stenosis, instability, a
synovial cyst, a pseudomeningocele, internal disk disrup-
tion, epidural fibrosis, facet syndrome, sacroiliac joint
syndrome, reflex sympathetic dystrophy, arachnoiditis,
and psychological problems have been suggested as possi-
ble etiologies of neuropathic pain after spinal surgery [11-
13]. Determining the exact causes are frequently difficult
using magnetic resonance imaging or neurophysiological
studies. In addition, sagittal imbalance or back muscle
problems can be potential causes of persistent pain [14-
16]. The difficulties in diagnosis lead to easy failure of any
treatment. Revision surgical treatment reportedly showed
an inferior efficacy if the structural causes were not pre-
operatively identified [17,18]. Thus, careful history taking,
physical examination, and reviews of pre- and postopera-
tive status are considered basic and fundamental criteria
for diagnosing FBSS.

The diagnosis of FBSS is somewhat vague and not
universal and is considered to include heterogeneous pa-
tients who exhibit residual symptoms after spinal surgery.
The difficulty in defining this complex disease entity has
been well described [19]. However, doctors recognize this
characteristic disease, which is supported by one survey
study [20]. Although the Douleur Neuropathique en 4
and Leeds Assessment of Neuropathic Symptoms have
been suggested as screening tools for neuropathic pain
[21], they are less reliable for identifying the neuropathic
component of FBSS [22]. This diagnostic ambiguity is
an obstacle in the clinical effectiveness of each treatment
modality.

Clinical Outcomes of Each Treatment
1. Medication

Only gabapentin has been proven effective in patients
with FBSS. In one randomized controlled trial, gabapen-
tin, at a daily maximal dose of 1,800 mg, showed more
clinical efficacy than naproxen [23]. Oral gabapentin with
an epidural steroid injection showed better results than
the injection alone [24]. Pregabalin also has a preventive
analgesic effect on postoperative neuropathic pain [25].
Nonsteroidal antiinflammatory drugs have minimal ef-
fects on FBSS [23]. The effect of antidepressants has not
been reported. Although oral opioid is frequently used to
relieve severe pain, its effectiveness in patients with FBSS
is limited [26].

2. Exercise, manipulation, and physiotherapy

Only few studies have reported regarding the effect of ex-
ercise, manipulation, or physiotherapy on FBSS. A recent
study evaluating different exercise programs reported
that isokinetic or dynamic lumbar stabilization exercises
were more effective than home exercises [27]. No relevant
articles have been found regarding the effect of manipula-
tion or physiotherapy on FBSS. Only one retrospective
study showed the efficacy of chiropractic management of
lumbar spine pain after spinal surgery [28].

3. Spinal cord stimulation

SCS has been widely investigated as a treatment option
for chronic neuropathic pain, including FBSS. SCS was
generally accepted to improve chronic back and leg pain,
physical function, and sleep quality [29,30]. The degree
of evidence was qualified in one systematic review, which
showed level II-1 or II-2 by the U.S. Preventive Services
Task Force for long-term relief [31]. Moreover, numerous
studies have shown SCS effectiveness (Table 1) [31-53].
Two randomized controlled trials compared SCS effec-
tiveness with other treatments. A 2-year follow-up study
demonstrated the effectiveness of SCS and medication
in 48% and 9% of patients, respectively [54]. In the other
study, SCS was more effective than repeated spinal surgery
(47% vs. 12%, p<0.01) [55]. Regardless of its invasiveness
and several complications, SCS is considered to be a rela-
tively safe technique [56].
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Table 1. Observational studies to reveal the effectiveness of spinal cord stimulation for FBSS

No. of

patients

Specific methods

Follow-up

)

Conclusion

De La Porte et al. [32]

de Vos et al. [33]

Devulder et al. [34]

LeDoux et al. [35]

North et al. [36]

North et al. [37]

Ohnmeiss et al. [38]

Rainov et al. [39]

Vonhogen et al. [40]

Dario et al. [41]

Wille et al. [42]

Wille et al. [43]
Vangeneugden [44]
Seijo et al. [45]

Rigoard et al. [46]

Miller et al. [47]

Leveque et al. [48]

Gatzinsky et al. [49]

78

45

69

32

50

20

4

32

20

24

20

20

24

43

76

30

Al

SCS with unipolar
wire-type electrode

SCS with hybrid lead

SCS with a radiofrequen-

cy-coupled or battery
system

SCS

SCS with percutaneous
method

SCS with single and dual
percutaneous electrode

Mattrix system

SCS with quadripolar
leads

SCS with a small profile
plate type lead, S-series

SCS with quadripolar
leads

HF SCS with 2 eight
polar leads

Medtronic Specify 5-6-5

lead
Medtronic Specify 5-6-5
lead
SCS

Multicolumn SCS

SCS with 2X4 lead

SCS with quadripolar
electrode

SCS with octopolar lead

23

35

35

05

3.0

05

0.7

28

The 64 patients were successful during trial period.
Among them, the 35 patients continued to experience
at least 50% pain relief at the latest follow-up.

0Of 42 patients, the VAS of LBP and leg pain decreased
from 8.0 and 7.5 to 3.2 and 3.5, respectively (p<0.001).

Forty-three patients continued with the therapy and
experienced good pain relief.

74% of the 19 patients with stimulators still present at 2
years were experiencing 50% or better pain relief.

Successful outcome was recorded in 53% of the patients
at 2.2 years and in 47% of the patients at 5.0 years
postoperatively.

Technical success was achieved with single and dual
electrodes in most patients. At the 2.3-year average
follow-up, the 19 available patients (95%) reported 46%
average relief of LBP.

Sixty percent of patients considered themselves improved.
69% were satisfied.

Follow-ups of 2 to 3.5 years after lead implantation pro-
vided stable analgesia and a good outcome in 25 patients.

A significant reduction of 43% and 27%, respectively, in
VAS legs and VAS back pain was found at postoperative
1 year. In 17 patients (85%) a clinically relevant reduction
(reduction of 2 points or 30% in VAS) was seen.

All but two patients treated with SCS demonstrated good
results regarding leg pain; whereas there were
poor results regarding back pain.

At 12 months, the pain scores, functional status, and
quality of life scores were still 50% better than the initial
scores

Pain scores, the disability, and quality of life scores
improved significantly in this patient group.

All 21 patients have at present more than 50% pain relief.

Excellent in 32%, good in 32%, poor in 18%, and failure
in 18% resulted.

At six months, 75.4% and 42.1% of the patients obtained
at least 30% and 50% improvement of their back pain
VAS score, respectively.

Fifteen patients reported at least 50% reduction in both
lower back and leg pain on the VAS scale. Overall,
patients obtained an average of 84% and 76%
improvement in leg and back pain, respectively.
Overall, 12 of the 16 patients (75%) who received
permanent implants continued to report at least 50%
relief of pain at follow-up.

Responders (pain reduction >50%) at 12 months were
66% (44/67) for leg pain and 36% (24/67) for back pain.

(Continued to the next page)
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Table 1. Continued

5 0 Specific methods

patients

Follow-up
(yr)

Conclusion

De Vos et al. [50] 40 SCS with percutaneous
paddle leads

Carballa et al. [51] 53 SCS with surgical leads

Al-Kaisy et al. [52] 67 HF-SCS

Abeloos et al. [53] 55 SCS

1.0 Twelve months after implantation the average pain
scores for back and legs have been halved.

1.8 The median pain decrease was 68%; 84% of patients
reported a pain decrease greater than or equal to 50%.

1.0 Seventy percent of the patients had >50% back pain
relief at 12 months compared to baseline.

8.3 Seventy-five percent of our patient population report a
pain decrease of >50%.

FBSS, failed back surgery syndrome; SCS, spinal cord stimulation; VAS, visual analog scale; LBP. low back pain; HF, high frequency.

Table 2. Observational studies to reveal the effectiveness of epidural adhesiolysis for FBSS

No. of
patients

Specific methods

Follow-up

Conclusions
(yr)

Avellanal et al. [59] 19 Epiduroscopic adhesiolysis
(interlaminar approach)

Takeshima et al. [60] 28 Epiduroscopic adhesiolysis
through sacral hiatus

Lee etal. [61] 114 Percutaneous adhesiolysis
(PA) vs. TFESI

Gruyters et al. [62] 34 Epiduroscopic adhesiolysis
through sacral hiatus

Geypen et al. [63] M Endoscopic adhesiolysis

05 The VAS score decreased from 7.89 to 5.95 (p<0.001)
and 6.05 (p<0.001) at 3 and 6 months.
Six patients (31.6%) did not show improvement.

0.5 Among patients in whom the nerve root was responsible
for radicular pain was separated, there was a long-term
(6 mo) improvement in the RDQ, ODI, and JOA scores.

05 The proportion of successful results was higher for the
PA group than for the TFESI group regarding the NRS
and 0Dl scores at six months.

0.5 Epiduroscopy with full adhesiolysis of epidural fibrosis
resulting in a better clinical outcome is more readily
achievable after discectomy and laminectomy
procedures, as opposed to ALIF- or PLIF-surgery.

38 Of 41 patients, 11 had a GPE >50% at 6 months,
and seven patients had a GPE >50% improvement
at the time of inquiry.

FBSS, failed back surgery syndrome; VAS, visual analog scale; RDQ, Roland-Morris Disability Questionnaire; ODI, Oswestry disability index; JOA,
Japanese Orthopaedic Association; TFESI, transforaminal epidural steroid injection; NRS, numeric rating scale; ALIF, anterior lumbar interbody
fusion; PLIF, posterior lumbar interbody fusion; GPE, global perceived effect.

4. Epidural adhesiolysis

Epidural adhesiolysis releases epidural fibrosis, which
could be a source of pain [57]. Manchikanti et al. [58] re-
vealed superior clinical outcomes with epidural adhesioly-
sis compared with an epidural steroid injection at 1-year
follow-up. In addition, several studies showed the short-
term (6 months) effectiveness of percutaneous adhesioly-
sis (Table 2) [59-63]. These findings were supported by
recent systematic reviews [64-66]. Complication rates are
high in epidural adhesiolysis [67].

5. Injection therapy

Studies that support the effectiveness of injection therapy
in FBSS are limited. Although patients who underwent an
epidural steroid injection showed immediate improvement,
the effect of the therapy deteriorated at 1-, 3-, and 6-month
follow-ups [68,69]. The differences of clinical outcomes on
the basis of injection materials remains unclear [68,70].

6. Radiofrequency therapy

There have been few attempts to use radiofrequency to
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Table 3. Observational studies to reveal the effectiveness of reoperation for FBSS

2 0 Specific method

patients

Follow-up

Conclusion
W)

Arts et al. [73] 100 Fusion with instrumentation

Biondi et al. [74] 45 Redecompression, neural
exploration, and fusion

Duggal et al. [75] 33 ALIF

Fritsch et al. [76] 136 Lumbar discectomy
followed by reintervention

Markwalder et al. 171 Stabhilization after

[77] confirming instability

North et al. [78] 102 Decompression and/or
stabilization

Skaf et al. [79] 50 Removal of residual disc,
release of adhesions with
decompression and fusion

Delamarter et al. 674 TDR

(80]

1.3 Thirty-five percent reported a good outcome, whereas
65% had unsatisfactory outcomes.

24 Forty-seven percent good, 22% fair, 31% poor results.
Worker's compensation, <6 mo pain-free interval,
male, psychiatric disease, and perineural fibrosis were
associated with the poor result.

1.0 Back pain, leg pain, and functional status improved
significantly, by 76%, 80%, and 67% (p<0.01),
respectively.

2-27 80% of the patients reported satisfactory outocome in

the short-term follow-up, and it decreased to 22% in the
long-term follow-up.

2.0 Excellent, good, satisfactory, moderate, and poor results
in 87 (53%), 42 (26%), 23 (14%), 9 (6%), and 2 (1%)
patients, respectively.

5.0 A successful outcome was recorded in 34% of the
patients.
1.0 A successful outcome (>50% pain relief) was achieved

in 92% of the patients at 1 year.

2.0 In properly selected patients with previously failed
lumbar surgery, TDR can provide significant clinical
improvement.

FBSS, failed back surgery syndrome; ALIF, anterior lumbar interbody fusion; TDR, total disc replacement.

control pain in FBSS. In one study, pulse radiofrequency
of the dorsal root ganglion showed good results for three
patients during a short-term period [71]. In another study,
radiofrequency neurotomy was successful if zygapophy-
sial joint pain existed in patients with FBSS [72].

7. Surgical treatment

Many studies have revealed the effectiveness of various
surgeries, including repeated decompression, instrument-
ed fusion, release of adhesion, or total disk replacement
(Table 3) [73-80]. However, varying success rates, ranging
from 35% to 92%, have been reported in a short-term (1
year) follow-up. This clinical effect has been significantly
aggravated in long-term follow-ups.

Cost Effectiveness

Cost effectiveness is another important consideration for
evaluating outcomes per unit, as well as insurance policy

recommendations. Because of the considerable economic
burden of FBSS, a cost-effectiveness analysis should be
performed [81]. Many authors have suggested that SCS is
more cost effective than conventional medication or sur-
gery as a treatment of FBSS, regardless of the initial high
cost [82-85]. This cost effectiveness is unclear in patients
receiving workers’ compensation [86]. Overall, the cost-
effectiveness analyses of SCS for FBSS are summarized
in Table 4 [84,85,87,88]. Besides SCS, only one study
supported the cost effectiveness of long-term intrathe-
cal morphine therapy [89]. No studies have been found
regarding the cost effectiveness of percutaneous epidural
adhesiolysis.

Discussion

FBSS is a challenge for surgeons, pain specialists, and
primary care providers because of its vague etiology and
lack of definite treatment protocols, thereby requiring a
multidisciplinary treatment approach [11]. Thorough his-
tory taking, physical examination, and careful reviews of
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Table 4. Cost-effectiveness analyses of spinal cord stimulation for FBSS

No. of

Follow-up

Conclusion
(yr)

s Comparisons
Zucco et al. [85] 80 SCS only
North et al. [84] 42 SCS vs. reopeartion

Taylor et al. [87] From2RCTs  SCSvs. CMM

Manca et al. [88] 100 SCS vs. CMM

2 The EQ-5D utility index increased from 0.421 to 0.630. If
the willing to pay per QALY was 60,000 euros, then SCS
would be cost-effective in 80%—85%.

3.1 SCS was dominant (more effective and less expensive) in
the incremental cost-effectiveness ratios. A bootstrapped
simulation for incremental costs and QALY confirmed
SCS's dominancy, with 72% of the cost results occurring
below US policymaker's maximum WTP threshold.

2 SCS was dominant over the lifetime of the patient. The
2-year cost-effectiveness of SCS ranged from 30,370 to
63,511 Euros.

0.5 The addition of SCS to CMM results in higher costs but
also generates important improvement in patients’ EQ-5D
over the same period.

FBSS, failed back surgery syndrome; SCS, spinal cord stimulation; EQ-5D, EuroQol 5-dimensions questionnare; QALY, quality-adjusted life years;
WTP, willingness to pay; RCT, randomized controlled trial; CMM, conventional medical management.

imaging are required, followed by the establishment of ad-
equate treatment strategies. Because conventional medical
treatments have been considered ineffective, the efficacy,
safety, and cost effectiveness of other interventional mo-
dalities have been widely investigated.

Among the various interventions, research on SCS has
been increasing; SCS is reportedly effective, relatively safe,
and cost effective. To relieve pain, SCS is considered to ac-
tivate dorsal column fibers, which suppress the neuronal
activity by activating inhibitory interneurons [90]. Most
studies regarding the efficacy of SCS have been retrospec-
tive case series, which could contain an intention bias by
investigators. Because SCS is an invasive procedure, it is
not considered as a primary treatment for FBSS. Compli-
cations associated with SCS are not negligible. The most
commonly reported complications include hardware
malfunction and wound infection [91]. However, fatal
complications such as epidural hematoma or spinal cord
injury could occur. Nevertheless, as a last resort, a tempo-
rary insertion of a cord stimulator can be considered. If it
had good clinical outcomes, then a permanent insertion
is considered. Several studies suggested an algorithm to
manage FBSS with SCS [92,93]. The technology of SCS
has dramatically developed. The efficacy of SCS may in-
crease by new leads in a multicolumn design and a greater
number of contact sites (ESTIMET study) [94,95].

Percutaneous epidural adhesiolysis was originally de-

veloped to remove the epidural adhesion by surgical in-
tervention, annular tear, or inflammatory response [57].
It reportedly had a strong short-term (3 months) efficacy
and moderate long-term (>3 months) efficacy in patients
with chronic low back pain [96]. In a recently published
systematic review, percutaneous adhesiolysis was efficient
in patients with lumbar post-surgery syndrome with level
IT evidence by Interventional Pain Management Tech-
niques-Quality Appraisal of Reliability and Risk for Bias
Assessment [66]. Although weak positive evidence exists
regarding epidural adhesiolysis being more effective than
epidural steroid injection in FBSS, the complication rates
are also higher [67].

Injection therapy can be used as a primary treatment
on the basis of its procedure simplicity and rare complica-
tions. The various injection procedures include epidural
injection (caudal, transforaminal), sympathetic nerve
block, intrathecal injection, prolotherapy, and a combina-
tion therapy [68,97-99]. Regardless of the various thera-
peutic approaches, temporary clinical improvements and
lack of a control group are considered to be limitations of
studies. More studies are required to reveal the efficacy of
radiofrequency therapy.

Surgical management of FBSS showed only limited evi-
dence with variable outcomes, likely caused by the vague
definition of FBSS. If a study included surgically correct-
able cases (i.e., residual stenosis, instability, or disk degen-



I (78N Jae Hwan Cho etal. Asian Spine ] 2017;11(4):642-652

eration), then the clinical outcomes could obviously be
improved after careful diagnostic procedures. Therefore,
the outcomes of revision surgery for chronic neuropathic
pain after index spinal surgery are judged to be ineffective.

Because no single approach has produced excellent
results, a multidisciplinary approach is required to man-
age patients with FBSS. Chronic pain is related to psy-
chological distress after lumbar surgery [100,101]. Thus,
psychological control is also important. Concurrent reha-
bilitation by exercise or physiotherapy will be helpful to
enhance the clinical effect of other interventions.

Conclusions

FBSS is considered troublesome for both patients and
doctors because it usually does not respond to conven-
tional medication or injection therapy. Although the lit-
erature reports relatively good clinical outcomes and cost
effectiveness with the use of SCS, its routine application
should be limited considering that it is invasive and is as-
sociated with safety issues. Meanwhile, although epidural
adhesiolysis has shown good clinical outcomes, its effects
persisted for only a short period. A multidisciplinary
treatment approach is required to manage this complex
disease entity because none of the current methods pro-
vide absolute superiority. Further studies regarding the
etiology, diagnosis, treatment, and cost effectiveness of
FBSS are warranted to deepen our understanding of the
condition.
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