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ABSTRACT
Failed back surgery syndrome (FBSS, failed back syndrome) is a 
chronic disorder that has many impacts on the patients and health 
care systems. The predisposing factors may occur in the preoperative, 
intraoperative, and postoperative periods. The term FBSS is often 
misused. It is not actually a syndrome, but is a very generalized 
term that is often used to describe the condition of patients who 
had unsuccessful results with back surgery or spine surgery, 
or experienced continued pain after surgery. Patients describe 
uncontrolled persistent back, back/leg or leg pain with functional 
insufficiency with or without sciatica after 10-40% of the all spinal 
surgeries. Literature about the FBSS is insufficient, due to the 
complexity of this entity with variety of the underlying etiology and 
lack of high-quality clinical trials determining response to treatment 
modalities. This review aims to summarize current concepts in the 
ligthnings of literature findings. 
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INTRODUCTION
Back pain is a frequent health problem with a reported point 
prevalence in the general adult population of 37%[1] and a lifetime 
prevalence of 60% to 85%[1-3]. After all 80-90% of the patients that 
have low back pain, (70-93% according to some authors), get well 
without any treatment and only 1-2% of the patients may need further 
surgery. The number of spine surgeries has apperently increased in 
the past several decades[4-6]. Lumbar disc hernia (LDH) ratio is only 
5% in all patients with low back pain. According to Hanley et al. the 
operative treatment outcomes of herniated disks are poor in 14% of 
all cases[7].
    Failed back surgery syndrome (FBSS) is a clinical entity given 
to patients who complain of back and leg pain symptoms after 
unsuccessful lumbar surgery[8]. FBSS is a syndrome of uncontrolled 
back, back and leg and leg pain with functional insufficiency 
after 10-40% of the spinal surgery[9]. The incidence of reoperation 
following lumbar spine surgery ranges from 4% to 19%[10,11]. Often 
the anatomic pain source is unclear. 
    Poor outcomes of surgical treatment might result from incorrect 
diagnosis, challenging surgical technique or inadequate debridement. 
Such findings may cause suspicions about real indications of disc 
surgeries[12]. Boden et al analyzed the MRI reports of 67 asymptomatic 
and 37 symptomatic patients, and they found the spinal stenosis and 
lumbar disc hernia in 19 (28%) of asymptomatic patients[13]. Jensen 
et al analyzed 98 asymptomatic patients’ MRI reports and they 
found normal results in only 36% of the patients.[14] Similar results 
have been reported in other studies of asymptomatic population[15]. 
According to these results, it can be concluded that trusting only to 
imaging techniques is a wrong way of deciding surgery[13-17].
    The long term controlled studies claimed the necessity of 
establishing real surgical indications, and they also found no 
differences between conservative and surgical treatment for the 
lumbar disc hernias[18,19]. Unsatisfactory surgical outcomes in the 
presence of a demanding worker’s compensation have been a 
consistent finding throughout the spinal surgery literature[20-24].
    Microdiscectomy success rate is generally 75% to 80%[25]. Some 
recent randomized control trials (RCTs) exhibited a success rate 
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of 81% at 8 weeks[26,27]. The short-term results were superior to 
conservative treatment, but the conservative treatment group reached 
the similar level of success of the surgical group in 2 years[26,27]. 
These results propose the failure rate for microdiscectomy to be less 
than spinal fusion (19-25%). There is no evidence to suggest any 
difference in clinical outcomes between microdiscectomy and open 
discectomy[28-30].
    According to the studies about surgical or conservative treatments 
for low back pain the treatment of choice still remains unclear, only 
cauda equina syndrome and progressive neurologic deficit are the 
absolute surgical treatment indications.

Etiology of the FBSS
The reasons of the FBSS are variable. Common identifiable reasons 
for FBSS include poor patient selection, incorrect initial diagnosis, 
incorrect or inadequate surgery, scarring, infection, and progression of 
disease. The frequent reasons of the FBSS are based on surgery and 
disc, psychosocial factors and uncommon lesion pattern. While some 
authors divide the reasons of the FBSS into two groups depending on 
surgery, another group of authors divide it into three groups including 
preoperative, intraoperative and postoperative factors (Table 1). The 
exact reason can not be found in some occasions[31,32].

Preoperative Factors
Some studies showed that psychosocial risk factors are more efficient 
in predicting low back pain disability than structural anormalities[33]. 
Some studies demonstrated that psychological factors are related 
to poor outcome of spinal surgery[20,34-36]. So psychosocial factors 
(including state of mind, belief, behaviour about back pain and the 
presence of and depressive syndrome) can be counted in the reasons 
of the FBSS[31,37-41]. Besides, these factors are very important for 
recovery. Wrong comments about pain can cause less physical and 
social activity, ending with loss of physical condition. In this situation 
chronic pain syndrome may lead to learning difficulties, depression 
related pain, anger[12,42].
    Repeated surgery is associated with higher failure rates. In a 
recent review, it has been reported that initial success rates decreases 
from 50% to 30% after second surgery, to 15% after the third, and 
to 5% after the fourth[43]. Spinal instability can be seen in 12% of 
second operations and it is greater than 50% after four or more 
revisions[44].
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Table 1 Etiology of failed back surgery syndrome.

Intraoperative Factors
Some surgical causes including wrong level, misdisplaced grafts and 
screws, inefficient or overaggressive decompression, leaving disc 
remnants may lead to persistent pain[45,46]. Insufficient decompression, 
often in the lateral recess and vertebral foramens, is a potential reason 
of FBSS[47]. On the other hand, excessive decompression may lead to 
spinal instability and pain[45]. Multilevel discectomy is a risk factor 
for re-herniation of disc due to segmental discectomy. Pain usually 
starts after surgery in 6 months and new neurologic symptoms 
may be seen[31,32]. When lateral recess or foraminal narrowing on 
CT and multilevel dural sac compression on MRI are established, 
diagnosis is certain. Symptoms usually do not get better without 
reoperation[31,32,38,48]. So if uninterrupted pain or neurologic deficit 
continues after surgery, reoperation must be thought[31,32]. 

Postoperative Factors
Postoperative etiologic factors include recurrent disc hernia (12-17%), 
arachnoidit (1.1-16%), central stenosis (7-29%), epidural fibrosis (20-
36%), instability (5%), pseudoarthrosis (14.8%), discitis (0.1-3%), 
and psychological problems (3%)[49-52].
    Especially after discectomy, stenosis may occur due to facet joint 
overriding and subarticular narrowing of the lateral recess[53,54]. It may 
cause leg and back pain. More than one spinal surgery is a risk factor 
for abnormal scar formation. Furthermore, recurrent disc hernia and 
following discectomy may happen either at the site of the operation 
or in the adjacent segment. This complication is seen up to 15% of 
patients[49]. Some factors may predispose pain and progression of the 
disease like spondylolisthesis,and may induce pain at adjacent sites[55].
    If any surgery involves manipulation of the epidural space, then 
epidural fibrosis may be unavoidable. According to some studies, 
epidural fibrosis may be the reason or inductive factor for persistent 
pain in 20-36% of FBSS patients[50,51,56-58]. If nerve roots’ nutrition is 
damaged by perineural fibrosis due to cerebrospinal fluid circulation 
deficiency, then it may result in hypersensitivity of nerve roots[59]. 
Additionally, perineural fibrosis may cause vascular hypoxia due to 
the compromise of vascular supply to nerve roots[54].
    Spinal surgery may cause a new instability due to altered 
biomechanics of the spine. The surgery alters the distribution of weight 
among the structures of the spine. Lumbar instability may happen due 
to loss of the normal range of motion of spinal segment. Intrinsic back 
disease, excessive bilateral laminectomy and pseudoarthrosis of the 
fusion might cause lumbar instability. Instability is increased within 
time because of the ligament and bone damage. Laminectomy causes 
inadequate facet joints in axial pain[52]. Discectomy may result in 
partial collapse and decreasing of the intervertebral space. 
    A new arrangement of the facet joints may compromise the nerve 
roots between the superior pedicle and the inferior pedicle, and this 
finding has been termed ‘’vertical stenosis’’[52]. Discectomy may 
also create new adjacent disc degenerations due to changes in the 
biomechanics of the spine[60] which is termed “transition syndrome”. 
It has been reported to occur up to 36% of patients following lumbar 
spinal fusion[60]. Some complications of spinal surgery including disc 
space infection, spinal or epidural hematoma, pseudomeningocele, 
and nerve root injury can cause persistent pain in the postoperative 
period[49]. Arachnoid membrane inflammation (arachnoidit) may 
result in persistent irritation of the nerve roots if persists[52]. Early 
identification and treatment of these complications are very important 
to prevent from permanent neurological deficits[61].
    Postsurgical pseudomeningocele is an uncommon complication 
of spinal surgery[62]. The reasons of the pseudomeningocele include 
dural rupture or insufficient closure during surgery[61,63]. Persistent 

Preoperative factors
  • Patient
      • Psychological: Anxiety, depression, poor coping strategies, 
hypochondriasis
         • Social: litigation, Compensation claim
  • Surgical
         • Repeated surgery 
         • Candidate selection (e.g., micro discectomy for axial pain)
      • Surgery selection (e.g., inadequate decompression in multilevel 
pathology)
Intraoperative factors
      • Poor technique (e.g., inadequate lateral recess decompression, 
misplaced screw)
         • Wrong surgery level
         • Inability to achieve the aim of surgery (e.g., far lateral discectomy)
Postoperative factors
         • Recurren disc herniation
         • Epidural fibrosis 
         • Arachnoidit, Discitis, Pseudomeningocele 
         • Nerve injury, infection, and hematoma
         • Spinal instability (e.g., vertical stenosis)
         • Myofascial pain development



radicular pain following lumbar spinal surgery may be accompanied 
by pseudomeningecele and this condition is known as “battered 
root syndrome”[64]. Risk factors of this condition include prolonged 
and aggressive root retraction, extreme bleeding and presence of a 
conjoined nerve root[64].
    Sahin et al have conducted electrophysiologic nerve conduction 
studies and recorded sympathetic skin response on the symptomatic 
sides of 29-FBSS-diagnosed patients. They reported that, these 
patients have higher latency durations when compared to 13 healthy 
population, which in term may depict the reason of intensity and 
chronicity of pain in this group of patients via dysfunction of the 
sympathetic nervous system[65].
    The pain following spinal surgery may source from paraspinal 
muscles[66-69]. Muscle dissection, aggressive and prolonged retraction 
of the paraspinal musculature result in denervation and atrophy[66-68]. 
This intraoperative behavior to the muscles may be increased by 
postural changes after surgery. Lose of lumbar lordosis may cause 
spasm and atrophy of the paraspinal and hamstring muscles[52]. This 
kind of myofacial pain is called “fusion disease”[66-68].

DIFFERENTIAL DIAGNOSIS OF THE FBSS
Diagnosis of FBSS, must start with historical timeline and 
characteristcs of the pain. A comprehensive history must include 
onset,location, pattern and source of the pain. Pain-free period 
following surgery is an important historical point to consider. 
Other pathologies that may cause back pain must be excluded. 
Further workup to rule out non-orthopedic reasons such as pelvic 
and abdominal inflammatory conditions, urinary tract or kidney 
infections, gallbladder diseases, Reiter syndrome, ankylosing 
spondylitis, thoracic and abdominal malignity and infections, and 
aortic aneurysm must be investigated[70] as well as psychosocial 
instability, alcoholism, drug dependence, and depression[71].
    The onset characteristics of pain are good guides. If pain happens 
immediately following surgery, the reasons may include wrong level 
surgery, traction on the nerve root during placement of the implant or 
inadequate surgery including incomplete nerve root decompression 
or retained disc fragment. Partial pain relief can be addressed to 
incomplete or inadequate procedure that did not sufficiently solve 
the real symptomatic pathology. If an intervertebral cage or pedicle 
screws is placed, implant position should also be controlled with 
image intensifier to confirm correct placement.
    If patients complain about recurrent pain within 1 to 6 months, 
investigation of the pain pattern is necessary to discriminate new type 
of pain. If the new symptoms initiate gradually, either arachnoiditis 
or epidural fibrosis due to scar formation, should be considered. If the 
symptoms are sudden in onset, like an accident, then recurrent disc 
herniation or hardware or graft failure should be considered. 
    Discitis is an uncommon complication of disc surgery. The 
symptoms of discitis usually start several weeks after surgery. Most 
patients complain severe back pain and fever. If discitis is suspected, 
some laboratory studies including blood cultures, erythrocyte 
sedimentation rates, and C-reactive proteins can further guide 
diagnosis and management. 
    Late postoperative pain in 6 months is likely due to pseudoarthrosis 
or recurrent disease either at the same level or at a different level. 
In these patients a revision operation can be beneficial. Insufficient 
fusion may cause pseudoarthrosis and can be the reason of pain due 
to instability.
    A thorough spinal physical examination should be performed, 
including posture analysis, sagittal and coronal balance, vertebral 
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range of motion, and gait analysis. A complete neurologic examination 
including sensory and motor components must be done and reflex 
examination must be performed to assess any focal neurologic deficits 
or pathologic reflexes. Peripheral vascular examination, e.g. pulses, 
should also be checked for any vascular disease. The hips and knees 
should be checked as well as any nerve irritation findings.
    Standard biplanar radiographs with the patient standing and 
flexion and extension lateral views are useful in evaluating overall 
alignment, amount of degeneration, and presence of instability[70,71]. 
Laminectomy levels and borders can be established with X-rays. 
Spinal implants, e.g. screws, cages, are checked with plain 
radiographies for any loosening, subsidence, and malposition. 
    MRI with and without contrast material is a useful guide to 
determine the differentiation between the disc hernia and epidural 
scar tissue. MRI can discover residual spinal stenosis, facet joint 
pathologies, and synovial cysts. Neural MRI imaging has been 
shown to be the most sensitive test for evaluating neural compression 
in FBSS patients[72]. Although extradural compression can be 
recognized with myelography or CT, they can’t differentiate disc 
hernia and epidural scar tissue formation[60]. CT with fine-section 
coronal and sagittal reconstructions can help to evaluate fusion 
status and pseudoarthrosis, the size of the spinal canal, the correct 
level of decompression, and early postoperative discitis via hypo-
dense findings of the affected disc space. Diagnostic studies such as 
electromyograms (EMGs), diagnostic blocks, discography should be 
considered in relation with history and physical examination findings 
to better elucidate the cause of FBSS.
    If patients present constitutional symptoms like fever, chills, 
or wound drainage, infection must be suspected. Complete blood 
count (CBC), erythrocyte sedimentation rate (ESR) and C-reactive 
protein (CRP) levels should be checked. The surgeon must be careful 
because these findings may be false positive in the postoperative time 
period. While predicting early postoperative infection regardless of 
operation CRP is more applicable, predictable, and sensitive in the 
early postoperative period when compared to ESR[73].

REHABILITATION OF THE FAILED BACK 
SURGERY SYNDROME 
Literature on the rehabilitation management of the FBSS is lacking 
due to the complexity of this entity with diversity of the underlying 
etiology, and lack of high-quality clinical trials that evaluate 
responses to different treatment modalities[74]. Prevention of the FBSS 
is more important than management. So selecting the right patient, 
establishing correct diagnosis and applying appropriate surgery are 
very important subjects for the success of the treatment[75].
    The aim of the rehabilitation is to reduce complications that are 
related to pain. These complications include wrong comments about 
pain, increased stress related pain, increased anxiety level, reduced 
social and physical activity and reduced physical condition. The 
patients are taught as active coping mechanisms to pain that gives 
them a sense of control over their predicament[76].
    So these problems must be recovered by multidisciplinary 
treatment approach[77]. First week, month and year CT scans on 
discectomy patients showed the powerful relation between anatomic 
findings and severity of the back and leg pain. These findings can 
be explained with complex interaction between anatomic failure, 
physical irregularity and psychological factors[78].
    A number of patients with FBSS may become deconditioned, 
leading to weakness of the musculature (e.g., transvers abdominal 
or paraspinal muscles) responsible for maintaining spinal stability. 
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Though different approaches exist, the general aim of exercise 
therapy is to decrease pain, improve posture, stabilize the 
hypermobile segments, improve fitness, and reduce mechanical 
stress on spinal structures[79]. Recent reviews about chronic low back 
pain (CLBP) defined exercise therapy to be mildly to moderately 
superior to no-treatment for pain relief, at early follow-ups[80,81]. This 
finding was supported by different systematic reviews[82-84]. There are 
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evidence exists to support one form of exercise therapy over another 
in terms of outcomes[85]. If a program is composed of individualized 
supervision, stretching, and strengthening modalities, then it is 
associated with good functional outcomes[81]. More recent studies 
recommend core muscle strengthening to improve stability of the 
spine and to reduce pain[86].
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studies have shown that lomber extension-flexion and abdominal 
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mobility, psychological status, time to reoccupate and shortening 
or endurance of lomber muscles[87,88]. Aerobic exercises should 
also be added to the exercise program to achieve a more succesfull 
rehabilitation[89].
    The rehabilitation of the chronic pain must be integrated with 
psychological treatment modalities. This combination is called 
“cognitive behavioral treatment” (CBT). When incorrect behaviours 
are shown and corrected, then proper cognitive and behavioral 
responses are improved[90]. Although some CBT modalities may have 
differences in attitude, they mainly include strategies and treatment 
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    Spinal cord stimulation (SCS) is suggested for the treatment of 
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treatments including epidural steroid injections, lumbar percutaneous 
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CONCLUSION
FBSS is a disorder of complex mechanisms and different modalities. 
The exact treatment of choice for FBSS seems to be dependable 
on the etiology of symptoms. Not one current therapy is superior 
than the other. There is no gold standard for the treatment of the 
FBSS. Nevertheless it is sure that any treatment of FBSS must be 
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and psychotherapy.
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