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Abstract:

Background:

Failed Back Surgery Syndrome (FBSS) is a known condition with severe morbidity. Usually described as pain that either does not improve or
worsen after back surgery. Although many possible causes leading back pain to persist after surgery were described, the exact pathology remains
not elucidated and the management could be very challenging.

Objectives:

This review aims to discuss different causes of this syndrome besides the different current therapeutic approaches.

Conclusion:

A good assessment of the clinical presentation based on the history of pain and physical examination in addition to the MRI input, help to detect
the  cause  of  the  persistent  pain.  The  therapeutic  options  are  wide,  from  pharmacological  to  interventional  methods.  Nevertheless,  a
multidisciplinary  approach  is  frequently  needed  to  treat  FBSS  patients.
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1. INTRODUCTION

Failed  back  Surgery  Syndrome  (FBSS),  post  lumbar
surgery syndrome, or, as suggested, recently persistent spinal
pain, are different nominations for the same condition defined
by the International Association of Study of Pain as persistent
or  apparent  pain  after  back  surgery  with  topographic
localization [1]. The back or leg pain could start, get worse, or
not improve well after surgery [1].

Neuropathic  pain  is  frequently  not  matched  with  the
dermatome and is characterized by its severity and continuity
[2].

The  studies  have  not  identified  the  cause  of  FBSS,
although many factors have been reported to play a part in this
syndrome's pathogenesis [3, 4].

This  review aims  to  discuss  the  different  causes  and  the
current management options of FBSS.
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2. ETIOLOGY

The physiopathology of FBSS remains not elucidated, but
multiple factors seem to be associated with this condition [4].
These  factors  are  frequently  divided  into  pre,  operative,  and
post-operative ones.

2.1. Pre-operatives Factors

Preoperative  factors  depend  on  the  patient's  condition.
Mainly, they are psycho-social conditions: depression, anxiety,
hypochondriac patients, and general health issues like obesity
[5]. These factors seem to be the most associated with FBSS
[5]. Furthermore, the presence of these factors does not exclude
organic causes [6].

2.2. Operative Factors

Many surgical  factors  could  lead  to  FBSS,  poor  surgical
decompressions represent up to 29% of causes leading to this
syndrome [7].  Furthermore,  misplaced grafts  and screws can
lead to nerve entrapments and radiculopathy [8].

The wrong level is another surgical factor leading possibly
to persistent pain. Notably, operating at the wrong level seems
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to be more associated with the use of microscopic techniques
due to the limited exposure [9].

2.3. Post-operative Factors

2.3.1. Recurrent Herniation

Up  to  15%  of  patients  who  have  had  a  discectomy
experience recurrent disc herniations, which can occur either at
the  site  of  the  operation  or  in  the  adjacent  segment  [10].
Recurrence  rates  for  microdiscectomy  at  the  same  adjacent
level range from 6 to 23% [11, 12].

2.3.2. Epidural Fibrosis

Epidural fibrosis (EP) is a known consequence of lumbar
disc  surgery,  and  can  still  form  in  minimally  invasive
interventions  either  [13].  Different  methods  have  been
evaluated  to  prevent  or  reduce  scar  production  after  back
surgery.  Karan Rajpal  et  al.  conducted a  randomized trial  of
100 patients with prolapsed intervertebral discs. He concluded
that laminectomy placement of autologous fat is more effective
in preventing EP [14]. However, the follow-up was short up to
18 months,  and no control  group was conducted in this trial.
Otherwise,  suction  drainage  combined  with  or  without  fat
grafts  or  local  steroids  also  seems  effective  [14].

2.3.3. Adjacent Segment Disease (ASD)

ASD is a known long-term complication of spine surgery,
described as a degenerative change at the spinal level adjacent
to the operated spinal level or levels accompanied by related
symptoms such as radiculopathy or instability [15].

Two recent meta-analyses showed that age, obesity, history
of hypertension, preoperative adjacent disc degeneration, long-
segment  fusion,  preoperative  superior  facet  violation,  high
lumbosacral joint angle, pre-and post-operative L1-S1, sagittal
vertical axis, post-operative lumbar lordosis, and preoperative
pelvic incidence were associated with a significant increase in
the incidence of ASD [16, 17].

3. ASSESSMENT AND DIAGNOSIS

FBSS patients should be assessed to discern emergencies
or  “red  flags”  such  as  saddle  anesthesia  or  bowel/bladder
incontinence,  indicative  of  cauda  equina  syndrome;  fever,
chills, or weight loss indicating infection [18]. Furthermore, the
timing  of  the  pain  and  its  localization  could  be  very
informative and helpful in the diagnosis tree. Considering this
fact, a pain that occurs just right after the surgery is more likely
to  be  related  to  spinal  epidural  hematoma  especially  if
neurological  signs  are  present  [19].

A  sudden  recurrence  of  pain  after  substantial  pain  relief
initially is the typical picture of recurrence disc herniation, the
pain in this case is more likely to occur acutely [20].

Epidural  fibrosis  is  another  picture  of  delated recurrence
pain.  Nevertheless,  the  pain  in  this  condition  is  more  likely
gradual. Some physical findings may also help to distinguish
epidural fibrosis patients, these later are less likely to have pain
with coughing, have less restriction with ambulation, and are
less likely to have pain with straight leg raise of less than 30

degrees than those with recurrent disc herniation [21].

Persistent  pain  after  back  surgery  may  be  related  to  a
technical error during surgery, a wrong level operation, or was
a fragment of herniated disc material missed, or a piece of bone
left adjacent to the nerve [9].

3.1. X-Ray

X-rays  are  useful  for  detecting  vertebral  and  sacroiliac
defects and/or misalignment and are superior to MRIs for the
detection  of  spondylolisthesis  [22].  In  addition,  they  can
evaluate  the  surgical  site,  bone  alignment,  and  degenerative
changes [22].

3.2. Magnetic Resonance Imagery (MRI)

MRI is  the gold standard to assess neural  and soft  tissue
lesions such as disc herniation or epidural fibrosis in addition
to  detecting  inflammatory  or  lipomatous  osseous  alterations
[23].

Furthermore, gadolinium-based contrast agent application
was  shown  to  be  more  effective  than  unenhanced  MRI  in
differentiating  disc  herniation  from  epidural  fibrosis  at  6
months in both inter and intra-observer agreement assessment
[24].  Notably,  the  comparison  of  gadolinium  MRI  to
unenhanced MRI after 18 months did not increase agreement
or confidence [24].

A frequent situation in this context is the presence of metal
device implants, which could contra-indicate the realization of
MRI  sequences.  Nevertheless,  Metal  Artifact  Techniques
(MAT)  showed  better  soft  tissue  visualization  with  linear
artifacts  dropping  significantly  [25].

Moreover,  CT-Myelography  could  also  help  overcome
implant artifacts in patients with instrumented devices [26]. In
addition, CT scans imaging is more accurate when evaluating
bone structures and implant positioning [27].

3.3. Magnetic Resonance Neurography (MRN)

Radicular  pain  is  frequently  reported  in  FBSS  patients;
therefore, a good assessment of the nerve's structure could be
helpful to determine the participation of neuropathy in patient
symptoms  [28].  Magnetic  Resonance  Neurography  (MRN)
could be this alternative since it provides an excellent spatial
resolution  and  easily  identifies  and  characterizes  peripheral
nerves and surrounding soft tissue [29].

MRN  is  a  technique  that  enhances  selective  multiplanar
visualization  of  the  peripheral  nerve  and  pathology  by
encompassing  a  combination  of  two-dimensional,  three-
dimensional,  and  diffusion  imaging  pulse  sequences  [30].

Reports of MRN assessment of the lumbosacral plexus in
patients  with  radiculopathy  and  FBSS  showed  that  MRN
provided  more  corroborative  image  findings  for  symptom
correlation compared to other imaging modalities leading to a
significant change in diagnosis or therapeutic management [31,
32].

3.4. SPECT/CT Imaging

Another  possible  diagnostic  tool  is  the  combination  of
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single  photon  emission  computed  tomography  (SPECT)  and
CT bone scintigraphy.

A  small  study  of  16  patients  assessing  the  potential
usefulness of SPECT/CT in the management of patients with
FBSS revealed that  SPECT/CT might  be an effective tool  in
elucidating  the  pain  source  and  consequently  helping
therapeutic  management  [33].

Further high-quality studies should elucidate more on the
role of SPECT/CT as a diagnostic tool in FBSS.

Conclusively,  a  good  assessment  of  the  patient  and
postoperative  imaging  are  the  main  helpful  tools  for  the
physician  to  address  the  right  diagnosis.

4. MANAGEMENT

Currently,  there  is  no  global  consensus  on  managing
FBSS;  the  diagnosis  difficulties  and  the  lack  of  based  data
represent  an  obstacle  to  the  clinical  effectiveness  of  each
modality.  In  this  chapter,  we  will  regroup  the  different
therapeutic  approaches  into  conservative,  mini-invasive,  and
aggressive ones.

4.1. Conservative and Mini-invasive Methods

4.1.1. Medications

Pharmacological  therapies  are  the  cheapest  and  the  first
therapeutic option. With a large option from anti-inflammatory
steroids to opioids. Nevertheless, gabapentin has been proven
to be effective in this population [34].

A recent scorpion review confirmed the beneficial effect of
gabapentin  in  managing  FBBS  patients,  especially  when
associated  with  leg  pain  [35].

4.1.2. Physical Therapies

Few  studies  have  evaluated  the  effect  of  exercises  and
physiotherapy on FBSS, a randomized controlled trial reported
pain improvement, especially with isokinetic programs [36].

Another controlled randomized single-blind study showed
improvement  in  spinal  pain  and  disability  for  patients
undergoing  immediate  exercise  programs  after  a
microdiscectomy  [37].

4.1.3. Interventional Therapies

Transforaminal  corticosteroid  injection  or  facet  joint
denervation  could  be  considered,  especially  if  another  local
pathology  exists.  Furthermore,  these  procedures  could  also
allow  patients  to  be  more  cooperative  in  their  physical
exercises and reduce medical consumption. Nevertheless, the
efficacity of interlaminar or caudal epidural steroid injection is
not well established in FBSS [38, 39].

A randomized, double-blind controlled trial evaluated the
effectiveness of caudal epidural injections under fluoroscopy in
patients  with  chronic  back  and  lower  extremity  pain  after
surgical intervention [40]. The results seem encouraging, with
significant  improvement  in  pain  relief  and  functional  status.
Therefore,  the  absence  of  a  placebo  group  was  the  principal
limitation in this trial [40].

4.1.4. Radiofrequency Therapy

A case report of 3 patients with severe back pain after back
surgery  reported  good  to  reasonable  pain  relief  in  2  patients
treated with pulse radiofrequency of dorsal root ganglion at 6
months follow-up [41].

Currently, an ongoing clinical trial assessing the effect of
ultrasound-guided  caudal  epidural  pulsed  radiofrequency
stimulation  on  chronic  pain  in  patients  with  FBSS
NCT05062993.  The  results  from  this  study  should  be  more
informative to consider this therapeutic option.

4.1.5. Ozone Therapy

Ozone therapy is a medical therapy consisting of a mixture
of oxygen and ozone comprising fewer than 5% at its highest
concentration.  Since  1954,  when  Wehrli  and  Steinbart  first
described it, it has been applied to millions of patients with a
variety of illnesses, apparently to their clinical advantage [42].

One pilot study evaluating the efficacy of this therapy in
FBSS showed 44.0% of improvement in Oswestry Disability
Index (ODI) scores after 6 months 43.7% reduction of lumbar
pain,  60.9%  reduction  in  leg  pain  at  the  same  period,
remarkably  greater  in  patients  with  non-neuropathic
predominant  pain  [43].

Unfortunately,  the  only  randomized  double-blinded  trial
evaluating  the  effects  of  Epiduroscopy  and  ozone  therapy  in
patients  with  FBSS  did  not  publish  any  results
(NCT01172457).

4.2. Aggressive Methods

4.2.1. Adhesiolysis

A  recent  systematic  analysis  of  findings  of  4  systematic
reviews reported level 1 evidence of significant pain relief [44].

Concerning  epidural  adhesiolysis,  studies  showed  a
superior clinical outcome in comparison with epidural steroid
injections (up to 1-year follow-up) [45].

4.2.2. Neuromodulation

The  International  Neuromodulation  Society  defines
neuromodulation  as  “the  alteration  of  nerve  activity  through
targeted delivery of a stimulus, such as electrical stimulation or
chemical  agents,  to  specific  neurological  sites  in  the  body.”
[46].

Several trials have studied the effect of this procedure in
FBSS patients demonstrating its safety and favorable long-term
outcomes  compared  with  conventional  medical  management
[47, 48].

To  increase  the  success  of  neuromodulation,  patients
should be considered earlier in the management of FBSS [49].

Another  neuromodulation  treatment  option  is  intrathecal
drug  delivery.  Rather  than  relying  on  medication  taken  by
mouth, this involves the placement of a catheter that delivers
pain  medication  directly  to  the  affected  area,  requiring  less
medication and causing fewer side effects [50].

Currently,  a  randomized  double-blind  cross-over  trial  of
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continuous  intrathecal  infusion  for  assessing  patients  with
chronic  non-cancer  pain  who  would  benefit  from  treatment
with intrathecal drug delivery system implant NCT03523000.

4.2.3. Reoperation

Re-decompression  and  fusion  in  FBSS  showed  a
satisfactory  outcome  in  selected  patients  and  a  meticulous
surgical  technic  [51].

Other indications of reoperation are the presence of known
red  flags,  including  disabling  or  progressive  neurological
deficit, associated with bowel or bladder function impairment,
cauda  equina  syndrome,  or  established  spinal  instability
requiring  reoperation  [52].

Percutaneous Endoscopic Lumbar Discectomy (PELD) is a
minimally  invasive  spinal  procedure  [53].  Several  reports
showed  it  was  safe  and  effective  for  treating  disc  herniation
and lumbar stenosis [54 - 56].

Moreover,  a  meta-analysis  comparing  PELD  with  other
surgeries  in  the  treatment  of  patients  with  lumbar  disc
herniation  showed  similar  complications  but  with  a  higher
recurrence  rate  [57].

The  same  results  were  also  observed  when  comparing
PELD  with  microendoscopic  discectomy  [58].

An  RCT assessing  PELD with  open  microdiscectomy  in
patients with symptomatic lumbar disc herniation is currently
ongoing  (NCT02602093).  Results  from  this  trial  and  others
will  determine  the  efficacity  and  costs  of  this  surgical
technique.

5. PROGNOSIS AND COMPLICATIONS

With  increasing  rates  of  spine  surgery,  the  number  of
patients  with  FBSS has  increased.  Thomson  et  al.  compared
the  demographic  characteristics  of  the  PROCESS  Trial
(ISRCTN  77527324)  patients,  with  published  studies  of
patients  who  have  other  chronic  pain  conditions  particularly
(osteoarthritis,  rheumatoid  arthritis,  complex  regional  pain
syndrome,  and  fibromyalgia).  The  results  showed that  FBSS
patients  exhibited  lower  quality  of  life  scores  and  higher
amounts  of  pain,  unemployment,  opioid  use,  and  disability
[59].

Additionally, increasing numbers of revision surgeries are
associated with a progressively lower chance of successful pain
relief [60].

CONCLUSION

The absence of a standardized diagram of the management
of post-lumbar surgery syndrome is very challenging for both
the patient and health providers. A very good assessment of the
clinical  presentation  based  on  the  history  of  pain  and  the
physical examination in addition to the MRI input help to spot
the cause of FBSS. Nevertheless, a multidisciplinary approach
seems to be necessary to treat FBSS patients.
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