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The study aimed to review the etiology of failed back surgery syndrome (FBSS) and to propose a treatment algorithm based on a systematic review of the current literature and individual experience. FBSS is a term that groups the conditions with recurring low back
pain after spine surgery with or without a radicular component. Since the information on FBSS incidence is limited, data needs to be
retrieved from old studies. It is generally accepted that its incidence ranges between 10% and 40% after lumbar laminectomy with
or without fusion. Although the etiology of FBSS is not completely understood, it is possibly multifactorial, and the causative factors
may be categorized into preoperative, operative, and postoperative factors. The evaluation of patients with FBSS symptoms should
ideally initiate with reviewing the patients’ clinical history (observing “red flags”), followed by a detailed clinical examination and
imaging (whole-body X-ray, magnetic resonance imaging, and computed tomography). FBSS is a complex and difficult pathology, and
its accurate diagnosis is of utmost importance. Its management should be multidisciplinary, and special attention should be provided
to cases of recurrent disc herniation and postoperative spinal imbalance.
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Introduction

Epidemiology

First described by North et al. [1] in 1991, failed back surgery syndrome (FBSS) is a term that groups the conditions
with recurring low back pain after spine surgery with or
without a radicular component. This is in fact a misnomer
because the clinical presentation may be caused due to a
mismatch between the patient’s and surgeon’s expectations
prior to the surgery [2]. Moreover, the high-quality evidence on the medical and surgical management of FBSS is
limited. This review discusses the incidence and economic
burden of this syndrome, studies its different etiologies,
focuses on its organic causes, and elaborates the different
evaluation and treatment methods.

Low back pain, a common symptom among adults, has
a lifetime prevalence ranging between 60% and 85% [3].
Among orthopedic and chronic pain conditions, back
pain has the highest elevated indirect cost with an average
estimate of 19.8 billion dollars [4]. On the other hand, the
incidence of spine surgery in general and spinal fusion,
particularly among adult, has been exponentially increasing in recent years [5]. Since FBSS incidence is not wellstudied, the available data is from old, ill-designed studies
[2]. Because the definition of FBSS is not precise, its exact
incidence is unknown. Nonetheless, it is an accepted fact
that FBSS incidence ranges between 10% and 40% after
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Table 1. Summary of the etiologies of FBSS

Etiology of FBSS
Preoperative

Patient-related factors: psychological, social
Surgery-related factors: poor candidate selection,
revision surgery, improper planning

Operative

Inadequate decompression of lateral recesses and
foramina
Instability with excessive decompression
Incorrect level surgery

Postoperative Recurrent disc herniation
Adjacent segment disease
Sagittal balance-related problems
Pelvic incidence and lumbar lordosis mismatch
Battered root syndrome
Nerve root entrapment syndrome
FBSS, failed back surgery syndrome.

lumbar laminectomy with or without fusion [2]. Lumbar
microdiscectomy seems to be associated with a lower incidence of FBSS, and some authors have reported a failure
rate of 8.4% in a single cohort study [6], but other randomized controlled trials have shown a higher incidence
of failed surgery, i.e., reaching 19% by postoperative 2
years [7]. Decompressive surgery seemingly has a success
rate between 65% and 75% [8,9].

Etiology
Although the etiology of FBSS is not clearly understood,
several reports are in agreement that its origin is multifactorial and that the causative factors may be categorized into
preoperative, operative, and postoperative factors (Table 1).
1. Preoperative factors
Preoperative causal factors may be further divided into
surgery- and patient-related factors. Patient psychological
factors such as anxiety, depression, and hypochondriasis
or social characteristics such as salary or wages and litigation may have a negative impact on surgical outcomes [2].
Surgical preoperative pitfalls include poor candidate selection such as selecting patients with predominant axial
pain for microdiscectomy, revision surgery, and improper
surgical planning such as the use of inadequate decompression levels. Reportedly, psychological factors are significantly more substantial than structural abnormalities
in predicting low back pain [10]. Notably, the presence of
these factors does not exclude the presence of an organic

Failed Back Surgery Syndrome 575
problem; rather, they require special attention and optimization before surgery [11]. Further, patients with lumbar
disc disease and poorer psychometric scores may benefit
from an earlier surgery because prolonged distress and
pain may reduce the benefits of surgical intervention [12].
2. Operative factors
Poor surgical technique may be an equally significant
cause of FBSS compared with other factors such as psychological and social factors, with the most frequent reason
being the failure to achieve surgical goal with inadequate
decompression in the lateral recess or in neural foramens
[13]. Inadequate decompression in the lateral recess and
particularly in the neural foramens is the most common
cause of poor surgical technique leading to FBSS, representing 25%–29% of the cases [14]. However, judicious
decompression may also lead to instability if >33% of the
articular surface is bilaterally removed or if 100% is unilaterally removed [13]. Notably, the incidence of incorrect
surgery is approximately 2.1%–2.7% [2]. Using minimally
invasive and microscopic techniques, the resultant limited
exposure can result in a greater incidence of incorrect
surgery [2]. Nachemson [15] showed that success rates decrease with each reoperation of spinal fusion on the same
patient with 50% success in the first reoperation, 30% in
the second, and 15% in the third. Spinal instability increases with the number of surgeries, from 12% after the first
reoperation to 50% after the fourth [16]. Due to all these
factors, a reoperation after lumbar discectomy has a higher
success rate of 70% [17].
3. Postoperative factors
Postoperative causes may be divided into disease
progression and surgery-related factors. Recurrent disc
herniation is known to occur in approximately 6%–23%
of patients who have undergone microdiscectomy at the
same site or the adjacent level [18,19]. Adjacent segment
disease, a known complication of lumbar fusion with radiological and clinical subcategories, is a significant risk
factor for reoperation post primary microendoscopic discectomy [19]. On the other hand, the incidence of clinical
adjacent segment disease is believed to be approximately
27% [20]. Sagittal balance plays an important role because
unbalanced and compensated balanced spines predispose
to adjacent disc degeneration [21]. Furthermore, pelvic
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incidence–lumbar lordosis mismatch was recently found
to be a predisposing risk factor for adjacent segment
disease [22] (Fig. 1). Equally importantly, nerve root irritation may be a cause of FBSS. Nerve root entrapment
in epidural fibrosis is believed to be a causative or contributing factor for postoperative pain in 20%–36% of FBSS

A

C

cases [2]. “Battered root syndrome,” caused by excessive
bleeding or aggressive root retraction, may also be a cause
of postoperative radicular pain [2].

Evaluation

B

D

E

Fig. 1. An 81-year-old male underwent laminectomy with L3–L5 fusion 15 years ago. He presented with lumbar
back pain with bilateral numbness and paresthesia in his 5th toes aggravated over the past 2 years and was
resistant to medical treatment. (A) Complete spine X-ray and (B) computed tomography scanning and magnetic
resonance imaging showed adjacent segment disease and degenerative scoliosis. (C) He underwent corrective
osteotomy, and the postoperative course was unremarkable. (D) One month later, he presented with back pain
and lower limb weakness following an abrupt movement. X-ray showed proximal junctional kyphosis. (E) He underwent an extension of his arthrodesis to T2.
Table 2. Summary of the evaluation of FBSS

Evaluation of FBSS
Detailed history and clinical examination

Compare preoperative symptomatology to the current one
Look for radicular pain vs. centralization
Red flags (organic signs and symptoms)
Yellow flags (psychological stressors)
Waddell signs

Laboratory studies

Complete blood count, C-reactive protein, and erythrocyte sedimentation rate
Plain X-ray and dynamic, whole-spine anteroposterior, and lateral X-ray
Gadolinium-enhanced magnetic resonance imaging
Computed tomography scan+reconstruction
Facet injection±myelography

FBSS, failed back surgery syndrome.
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The evaluation of a patient with FBSS symptoms should
ideally initiate with a detailed history assessment and clinical examination. The assessment should compare the preoperative symptomatology with the recent one. If the pain
is of an early onset or is the same as the preoperative one, an
intraoperative cause or a postoperative complication may
be suspected as the cause [23]. Centralization is referred to
as pain moving toward or from the lumbar spine due to repetitive movements, and it is suggestive of discogenic pain.
Radicular pain may be caused by foraminal stenosis, inadequate decompression, epidural fibrosis, or recurrent disc
herniation [23]. In contrast, a new onset of radicular pain is
more suggestive of an instrumentation issue such as pedicle
screw misplacement (Table 2, Fig. 2) [23].
1. History and clinical examinations
History and clinical examinations should search for “red

flags” such as saddle (perianal/perineal) anesthesia or
paresthesia, a recent onset of bladder or anal dysfunction,
and severe or progressive neurological deficit in the lower
extremities, suggesting the presence of cauda equina
syndrome. The onset of pain in >50- or <20-year-old individuals, a history of cancer, constitutional symptoms such
as fever, chills, or unexplained weight loss, recent bacterial
infection, intravenous drug abuse, immune suppression,
and the pain that persists while lying in the supine position suggest the presence of cancer or infection. Significant muscle weakness or wasting, the loss of tendon reflexes, or the presence of a positive Babinski reflex suggest
a high risk of permanent damage to the compressed nerve
[2].
History and clinical examinations should also assess
“yellow flags” or psychological stressors that were first described by Nicholas A. S. Kendall [24]. These psychosocial
factors are indicative of long-term chronicity and disability and are known to be critically involved in chronic pain
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Fig. 2. A 24-year-old woman presented 2 years after L5–S1 discectomy. She had intense low back pain with no
lower limb involvement. (A) MRI showed Modic 1 changes at the L5–S1 level, with no neural element compression. Diagnostic discography was positive at this level. She was operated on via a posterior minimally invasive
transforaminal lumbar interbody fusion and arthrodesis. She had intense left lower limb radicular pain on postoperative day 1. (B) Emergent computed tomography scanning showed an intracanalar left L5 screw. (C) She
underwent repositioning of the incriminated screw. At the last follow-up, she had persistent moderate low back
pain (Visual Analog Scale=3/10), which did not affect her daily activities. MRI, magnetic resonance imaging.
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syndromes (in general) and FBSS (in particular) [2]. These
include the following: (1) fear-avoidance behavior and
reduced activity; (2) back pain-related negative attitude
stating that it is harmful or potentially severely disabling;
(3) an expectation that passive, rather than active, treatment will be beneficial; (4) tendency toward depression,
low morale, and social withdrawal; (5) social or financial
problems; and (6) salary or wages.
Physical examination may completely show normal
results and mislead the diagnosis. Therefore, special attention should be paid to Waddell signs [25], which include
the signs of superficial or non-anatomic pain on palpation, the reports of pain during painless-designed evaluations, and an overreaction to stimuli. The presence of ≥2
Waddell signs is associated with poorer outcome, regardless of spinal pathology [23]. Although their significance
is controversial, recent studies have shown their association with psychological perturbation [26]. The examination should also focus on other adjacent joints because
sacroiliac or hip pathologies could mimic low back pain.
Lastly, a dehiscent wound or sinus tract symptom could
alert the physician about a current infection.
2. Laboratory studies
Laboratory studies should comprise a complete blood
count, including white blood cell count with differential,
erythrocyte sedimentation rate, and C-reactive protein
level, and should be used to eliminate postoperative infection. Plain radiographs with flexion–extension films and
whole-spine anteroposterior and lateral views should be
ordered; they are used to evaluate the surgical site, spinal
alignment, the presence or absence of spinal imbalance,
and degenerative changes. The chief advantage of plain
radiographs over other modalities is their dynamic nature
and ability to detect an instability that may otherwise not
appear [27]. Since magnetic resonance imaging (MRI)
provides the most suitable information regarding the origin of the symptoms, it should be performed with gadolinium enhancement to help differentiate epidural fibrosis
(which appears enhanced) and recurrent disc herniation
(which does not appear enhanced) [28]. Nerve root enhancement indicates a radicular origin of the symptoms
and when associated with recurrent disc herniation, it
may require surgical revision in FBSS [28]. Recently,
Yamada et al. [29] showed that conventional MRI had low
sensitivity in detecting intra/extra foraminal stenosis, in-
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dicating the risk of overlooking such stenosis while using
conventional MRI alone. In contrast, they showed threedimensional (3D) MRI-associated high reliability for the
detection of this type of stenosis and recommended its
use for foraminal stenosis detection [29].
Computed tomography (CT), another excellent modality to assess spinal instrumentation-related complications,
can help qualify and quantify a fusion mass in an instrumented spine when instrumentation removal is contemplated [30]. In patients with contraindications for MRI,
CT myelography can be used that may show the compression of neural structures by bony elements or others [23].
Further, lumbar discography can be used as an adjunct for
the diagnosis of discogenic pain. Discography is considered positive when disc injection elicits the same pain that
the patient feels while experiencing symptoms; however,
40% of asymptomatic patients also present with positive
results. Further, the patients with psychological predispositions may also present false positive results [31]. Ultimately, posterior facets are an unrecognized generators
of pain in FBSS because posterior facet-originated pain
is present in 15%–40% of patients with chronic low back
pain [2]. Diagnostic facet injection determines the exact
implication of the facets in pain generation.
At Hôtel Dieu de France Hospital, Beirut, every patient
with FBSS undergoes plain radiography and gadoliniumenhanced MRI and CT scanning with 3D reconstruction.
If these examinations are inconclusive but an organic
cause of the symptoms is present, facet injection or myelography is performed to further delineate the cause.

Table 3. Summary of possible strategies for the treatment of FBSS

Treatment of FBSS
Non-surgical treat- Multimodal anesthesia:
ment
Nonsteroidal anti-inflammatory drugs
Paracetamol+tramadol
Muscle relaxants
Opioids and their derivatives
Antidepressants and antiepileptics
Spinal infiltration (with precautions)
Spinal cord stimulation (specific candidates)
Surgical treatment Documented anatomic or pathologic causes:
Recurrent disc herniation:
First recurrence: microdiscectomy
Second recurrence: fusion+grafting
Restore sagittal and coronal spinal balance
FBSS, failed back surgery syndrome.
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Treatment
The treatment of FBSS presents a major, similar dilemma
to the patient and physician. It needs to be emphasized
that FBSS treatment should be multidisciplinary. As a
team, pain physicians, spine surgeons, physical therapists,
and psychiatrists should target demystifying the pain for
the patient. Further, the alternative definition of FBSS that
“it results when the outcome of lumbar spinal surgery
does not meet the pre-surgical expectations of the patient
and surgeon” [32], leads to patient education being considered paramount; patients should be an integral part of
the treatment process (Table 3).
1. Non-operative management
A complete assessment must be conducted to define the
pain characteristics (the mode of onset, irradiations, and
neuropathic or nociceptive components) and its repercussions on social life. Clearly, the management of this pain
is based on the combination of diverse therapeutic classes
of drugs. First-line treatment includes nonsteroidal antiinflammatory drugs (NSAIDs), with oral NSAIDs being
shown to be effective for persistent low back pain [33].
However, a recent Cochrane review highlighted the lack
of NSAID efficacy in chronic radicular pain [34]. Particularly, the absence of NSAID is considered superior, but
recent studies have focused on cyclooxygenase 2 (Cox 2)
inhibitors. In fact, Cox 2 inhibitors inhibit prostaglandin
E2 production and have been shown to upregulate the
regeneration of articular cartilage. However, to the best
of our knowledge, no human studies have yet shown the
advantage of Cox 2 inhibitors over other NSAIDs [35].
In contrast, the efficacy and safety of paracetamol in
patients with spinal pain are controversial. A recent metaanalysis by Machado et al. [36] showed that paracetamol is
ineffective in reducing pain and disability in patients with
chronic low back pain. Despite this observation, combining paracetamol with tramadol is considered an efficient
approach in low back pain [37]. Further, paracetamol
continues to be the cornerstone of multimodal analgesia
in chronic back pain management.
Muscle relaxants such as thiocolchicoside, a competitive gamma-aminobutyric acid (GABA) receptor antagonist, are a good treatment option for patients with
muscle spasm-associated low back pain [38]. Similarly,
tolperisone, a piperidine derivative and centrally acting
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muscle relaxant, is an effective option in the presence of
skeletal muscle spasm [39]. Although muscle relaxants are
regularly prescribed, no randomized trial has been conducted testing their use in the treatment of chronic low
back pain.
In the majority of FBSS cases, opioids and their derivatives are frequently required. Weak opioid agonists such
as tramadol and codeine may improve pain and disability,
particularly in elderly individuals, while avoiding the
adverse effects of NSAIDs such as gastrointestinal and
renal toxicity [40]. On the other hand, major oral opiates
such as morphine, oxycodone, and methadone can be an
option in refractory pain, with the combination of oxycodone and naloxone being associated with a lower risk of
constipation and better analgesic efficacy than oxycodone
alone or morphine [41]. Notably, the risk of dependence
is considerably reduced with careful prescriptions and
frequent control by health professionals [42]. There is
some growing evidence indicating that psychosocial factors can strongly influence spine surgery outcomes and
can be considered one of the diverse underlying etiologies of FBSS [43]. Antidepressants such as amitriptyline,
duloxetine, and venlafaxine are recommended owing to
their antidepressant and specific analgesic effects [44].
Lastly, the neuropathic component of pain can be targeted
using antiepileptics. Currently, pregabalin and gabapentin, which are GABA analogues, are the most commonly
used antiepileptics [45]; they bind to voltage-dependent
calcium channel sub-units, consequently inhibiting the
release of neurotransmitters such as glutamate, noradrenaline, and substance P. Pregabalin or gabapentin should be
gradually introduced to avoid somnolence and dizziness,
the common dose-dependent adverse effects. However, a
recent randomized controlled trial showed the ineffectiveness of gabapentin for analgesia in chronic low back pain
with or without a radicular component [46]. Therefore, its
use should be reserved for patients with neuropathic pain.
Pain localization-guided spinal infiltration can be
performed in the absence of contraindications such as
bleeding disorders and the use of anticoagulants or platelet aggregation inhibitors. Local infiltration into ≥1 facet
joints via fluoroscopic guidance may be suitable in case of
low back pain caused by facet joint arthropathy [47]. Nociceptive radicular pain related to recurrent disc hernia,
foraminal stenosis, or secondary spinal canal stenosis may
benefit from epidural infiltration [48]. An epidural steroid
block may provide limited and short-term pain relief and
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improvement in activity. The risk of infection and contamination while performing epidural injection is present
(predominantly in fragile patients), particularly while
using glucocorticoids [49]. In addition, several cases of
serious neurological complications, including paraplegia
and quadriplegia after fluoroscopy-guided cervical and
lumbar foraminal injections, were reported by the AFSSAPS (Agence Française de Sécurité Sanitaire des Produits de Santé, French medicines agency) [48]. Further, the
US Food and Drug Administration has declared an alert
regarding the rare but serious risks of neurological complications such as stroke, the loss of vision, paralysis, and
sometimes death after epidural steroid administration,
and it has required a drug label change for injectable longterm corticosteroids [50]. Therefore, infiltration should
be considered as a last resort in view of the risk of serious
neurological complications. Lastly, recent reports have
evaluated the efficacy of intradiscal glucocorticoid injections for chronic back pain. These showed promising
results, but no randomized controlled trials have corroborated such outcomes [51]. Therefore, infiltration should
be prudently used, particularly due to the risk of postinjection discitis, which is approximately 2.5% [51].
Spinal cord stimulation (SCS), one of the medicosurgical options for FBSS management [2], involves the
implantation of electrodes in the epidural space with
the production of an electrical current by a subcutaneously inserted pulse generator [2]. Its exact underlying
mechanism of action is poorly understood, but analgesia
is believed to occur via a gate-control mechanism and
variation in neurotransmitter release in the dorsal horns
[52]. Several randomized controlled trials have shown the
superiority of SCS in analgesia and the cases with functional outcomes compared with repeated back surgery or
conventional medical management alone [2,53]. However,
this has only been demonstrated in cases wherein the pain
was mainly radicular in nature and there was no anatomical cause for the recurrent symptoms [2]. Despite greater
healthcare costs associated with the insertion and maintenance of the device in SCS, the gain in health-related
quality of life was significantly greater in SCS compared
with that in conventional medical management [54]. In
addition, cost analysis results have been in the favor of
SCS over repeated back surgery [53]. The American Academy of Pain Medicine has defined the practice parameters
for the selection of SCS-eligible patients; a patient eligible
for a permanent implant is the one with a successful
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3–8-day screening trial period. For the trial period to be
successful, the patient should have experienced a minimum of 50% pain relief that should be sustained despite
adequate provocative physical therapy. The patient should
also be satisfied with the results with stable or reduced analgesic consumption during the trial period and should be
familiarized with the technical issues of the device [55].
2. Surgical management
Surgical management of FBSS should be reserved for patients with a documented anatomic or pathologic cause
for their pain and/or with failed medical treatment [2]. As
stated above, the success rate of the surgery decreases with
every reoperation [15]. A detailed description of each surgical treatment for FBSS is beyond the scope of this review,
but specific attention is paid to two special conditions that
are encountered by every spine surgeon: recurrent disc
herniation and postoperative sagittal imbalance (Fig. 3).
Recurrent disc herniation may occur in up to 23% of
patients operated using microdiscectomy, at the operated
or adjacent level [18,19]. Pain is intensely perceived during recurrences, particularly in the presence of a radicular component [56]. Nonetheless, there is no consensus
weather decompressive surgery or decompression with
fusion is the best treatment option. In fact, Kogias et al.
[57] found that minimally invasive redo discectomy (microdiscectomy and endoscopic discectomy) for recurrent
lumbar disc herniations is a safe and efficient treatment
option with good success and low complication rates.
On the other hand, El Shazly et al. [58] compared microdiscectomy and fusion for recurrent disc disease; they
concluded that revision discectomy is effective in patients
with recurrent lumbar disc herniation, whereas fusion
with revision discectomy improves postoperative low
back pain, decreases intraoperative risk of dural tear or
neural damage, and decreases postoperative incidence of
mechanical instability or further recurrence. We consider
the algorithm proposed by Assaker and Zairi [59] to be
the best option for recurrent disc herniation, with the first
recurrence treated with microdiscectomy and the second
recurrence treated with a more radical solution, posterior
fusion with anterior grafting.
A global understanding of spinal balance is mandatory while performing spinal instrumentation and fusion.
Coronal balance restoration was shown to have critical
importance by Glassman et al. [60], with a C7 vertical axis

Second
recurrence:
decompression
+fusion

Re-operation
Consider spinal
osteotomies

Postoperative
spinal imbalance

Re-operate

Pseudarthrosis

Re-operate

Spinal instability

OMM
Intradiscal steroid
injection

Discogenic pain?
Confirm with discography

OMM
Facet joint injection/
radiofrequency ablation

Facet joint syndrome?
Confirm with facet
block

Predominant axial pain

Re-operate if
anatomical cause

OMM
Consider gabapentin

Check MRI for foraminal recess stenosis

Predominant radicular pain

Fig. 3. Proposed algorithmic approach for FBSS. FBSS, failed back surgery syndrome; MRI, magnetic resonance imaging; CT, computed tomography; MPR, multiplanar reconstruction; OMM, optimal medical management.

First time:
redo microdiscectomy

Recurrent disc herniation
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Improper diagnosis
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Evaluation of the patient: plain X-ray (whole spine), MRI+injection, CT scanner+MPR

FBSS
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lying <4 cm from the central sacral vertical line, and to be
an excellent predictor of postoperative clinical outcomes.
On the other hand, the restoration of a sagittal vertical
axis (SVA) to <5 cm [61], a lumbar lordosis that fits the
patient’s pelvic incidence [62], a pelvic tilt and thoracic
kyphosis that fit the patient’s age [63], and pelvic incidence [64] have been found to have a direct correlation
with the patient’s postoperative quality of life. Further,
Schwab et al. [65] described an age-adjusted alignment
threshold, accounting for pelvic tilt, lumbar lordosis, and
SVA [66]. When surgeons abide by these principles, good
results are expected; if not, postoperative pain and possible complications are possible. In fact, spinal imbalance
has been shown to increase the risk of adjacent segment
degeneration [67], distal junctional pathology [68], and
proximal junctional kyphosis and failure [68,69]. Therefore, evaluating postoperative sagittal balance is imperative. Although a detailed description of the management
of this imbalance is beyond the scope of this review, it frequently requires reoperation via an osteotomy of the spine
(posterior column or pedicle subtraction osteotomy) with
the associated morbidities and complications [70,71].
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Conclusions
In summary, FBSS is a complex and difficult pathology
with multiple known causes and largely unknown etiologies. An accurate diagnosis is of utmost importance, and
its management should be multidisciplinary. Although the
medical management of FBSS is challenging, the prescription of an antidepressant or antiepileptic is recommended
as first-line treatment. Tramadol is recommended as firstline treatment in case of a major nociceptive component
and in acute pain episodes. Morphine should be reserved
for second-line treatment after the failure of first-line
therapy. Special attention should be paid to the cases of
recurrent disc herniation and postoperative spinal imbalance.
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