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Abstract 
Purpose: Persistent Postoperative Low Back Pain (PLBP) is inordinately com-
mon, and has been attributed to various pre-operative and post-operative ana-
tomical and mechanical factors in the spine. It may or may not be associated 
with sensory symptoms in the lower extremities—frequently termed “radicu-
lopathy”—with or without Electromyographic (EMG) or imaging abnormali-
ties. The present study aimed to look at these various symptoms in the lower 
extremities from a different angle and perspective and to clarify the distinc-
tion between true radiculopathy and pseudoradiculopathy; and determine their 
possible relationship with the outcome of surgery. Methods: Medical records 
of twenty-four patients with PLBP who were referred to the author for clini-
cal and electrodiagnostic examinations several months after surgery were re-
viewed. Clinical symptomatology, with special reference to the presence or ab-
sence of sensory and motor deficits together with EMG findings, were reviewed 
and categorized into 4 groups: non radicular, true radiculopathy, pseudoradi-
culopathy, and peripheral neuropathy. Results: Lower Back Pain (LBP) in all 
patients persisted following successful and uncomplicated surgery. LBP in pa-
tients with true radiculopathy persisted but was less disabling when the neu-
rologic deficits resolved partially or significantly. As expected, the neurologic 
deficits related to peripheral neuropathy, together with LBP, remained persis-
tent. Conclusion: LBP and various sensory and motor symptoms in the lower 
extremities are 2 distinct entities, both clinically and pathophysiologically. These 
sensory and motor symptoms, together with the heightened activity of various 
pro-inflammatory cytokines and neurotrophins—setting aside the various ana-
tomical and mechanical factors in the spine—can influence the outcome of 
surgery, favorably or unfavorably. 
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1. Introduction 

Multiple factors have been implicated in persistent Postoperative Low Back Pain 
(PLBP). These factors include failure to decompress a compromised nerve root 
due to a herniated disc or foraminal stenosis, recurrent disc herniation, persis-
tent instability of the painful joint, presence of multiple degenerative disc dis-
ease, the unsuccessful fusion of 2 vertebra, implant failure, infections, and epi-
dural scarring and fibrosis [1]-[8]. Ramifications of PLBP include mental anguish, 
depression and anxiety, analgesic abuse and drug addiction, economic losses for 
patients and health insurance providers, and legal and occupational hassles for 
the pain sufferers [9]. Concurrent conditions such as diabetes, obesity, smoking, 
peripheral vascular disease, and systemic disorders complicate matters. Indiffe-
rence and lack of compassion and negative attitudes among some health care 
providers towards LBP sufferers, add to the psychosocial miseries of these pa-
tients. 

Identification of the generator of LBP is of paramount importance [10] [11], 
but it is not straightforward. LBP can be axial or mechanical, and is either diffuse 
or localized [11] [12] [13] [14]. When associated with spinal nerve root impinge-
ment, loss of muscle stretch reflexes, dermatomal sensory loss and focal muscle 
weakness, invariably occur (true radiculopathy). When pain extends to the lower 
extremity, it is termed “radicular pain”, and it can occur without clear sensory 
loss or muscle weakness. This pain is mediated by the dorsal root ganglion [15] 
[16]. LBP pain can be generated from the outer layers of the annulus fibrosus of 
the intervertebral discs, the ventral surface of the dura mater, the periosteum of 
the spinal canal, and the posterior longitudinal ligaments, all of which receive 
innervations from the Sinuvertebral Nerve (SVN). The SVN, or recurrent nerve 
of Luschka, originates from the ventral ramus and re-enters the spinal canal via 
the intervertebral foramina to innervate the above structures, including the local 
blood vessels [10] [15] [17] [18] [19] [20] [21]. The SVN communicates with the 
sympathetic nerve trunk which may explain why some patients may experience 
cold sensation or vasomotor symptoms in the affected extremity in addition to 
various sensory symptoms (paresthesias) without focal neurologic deficits (pseu-
doradiculopathy). Despite this anatomical relationship, the incidence of complex 
regional pain syndrome—a condition characterized by vasomotor symptoms in 
the affected limb and allodynia—in LBP with or without radiculopathy, is un-
known at this time. 

In this study, we aimed to offer alternative explanations to PLBP from the 
clinical standpoint, to discuss the distinction between true radiculopathy and 
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pseudoradiculopathy and their relation with axial pain, and to determine the 
type of clinical symptomatology that may be associated with the risk for devel-
oping PLBP. Cases involving the well-recognized causal factors implicated in 
PLBP were excluded from this study, hence the reason for not using the term 
Failed Lower Back Surgery Syndrome (FLBS). We feel that the present observa-
tional study could pave the way to a better understanding of the phenomenology 
of PLBP, by paying close attention to clinical symptomatology and/or EMG find-
ings, and how they can potentially influence the outcome of surgery. The impe-
tus that drove us to report our clinical observation was our experience with a 
number of patients we have evaluated in the past years with Herniated Discs (HD), 
LBP and various “radicular” symptoms, who declined to undergo surgery, but 
whose symptoms modestly and significantly improved utilizing conservative thera-
py-including spontaneous regression of HD in some cases, a phenomenon that 
has been documented radiologically in previous studies [22] [23] [24] [25]. Al-
though the number of patients in this study was small, we felt nonetheless com-
pelled to report our observation and formulate a unifying and alternative ap-
proach to the treatment of LBP. 

2. Materials and Methods 

The pattern of pre-operative and post-operative clinical symptoms and neuro-
logical deficits of 24 patients (17 males, 7 females; age range 26 - 58) were re-
viewed retrospectively by the author (board-certified neurologist and board-certified 
electromyographer), analyzed and grouped into 4 categories. These patients were 
referred for electrodiagnostic examination and/or neurological evaluation by var-
ious health care practitioners, 3 - 6 months following successful and uncompli-
cated surgery, and were selected from a large number of PLBP referred to our 
clinic during a 30-year period. They were followed up for 3 - 5 years following 
the initial evaluation. None of the patients developed surgical complications or 
metal hardware failure. Those with history of previous lumbar spine surgery, ac-
tive systemic, metabolic and connective tissue disorders, poorly controlled di-
abetes, gastrointestinal and renal diseases, osteoporosis, malignancy, chronic in-
fection, fibromyalgia, pre-existing spinal deformities, and chronic psychiatric dis-
orders, and those with question of metal hardware issues were excluded. Epidural 
injections were administered to 10 patients prior to surgery with modest to sig-
nificant but temporary pain relief. All had significant one-level disc herniation 
and various degrees of disc bulging or degenerating discs and mild osteoarthritis 
without significant spinal or foraminal stenosis. All underwent discectomy and 
spinal fusion, using either autograft or allograft, without peri-operative or post- 
operative complications. All retained the metal hardware placed during the sur-
gery without instability demonstrated in subsequent radiographic studies. Four 
patients (Group 4) with concurrent Peripheral Neuropathy (PN) discovered dur-
ing electrodiagnostic examinations were included. None underwent chiropractic 
therapy. 
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Antecedent events identified were job-related injuries in 17 cases, and vehicu-
lar accidents in 3. No clear proximate cause of the LBP was identified in 4 cases. 
Medical-legal issues were resolved at the time of clinical and electrodiagnostic 
evaluations. A summary of occupational and sociodemographic data is illustrated 
in Table 1. 

The clinical symptomatology, presence or absence of neurologic deficits, and 
EMG abnormalities were categorized into 4 groups (Table 2): Group 1 (non-radi- 
cular), characterized by LBP extending unilaterally or bilaterally to the buttock 
and hip with normal neurological examination and EMG studies (5 patients); 
Group 2 (true radiculopathy), characterized by LBP with radicular and neuro-
logical deficits and abnormal EMG (6 patients: two L3, one L4, two L5, and one  
 
Table 1. Summary of occupational and sociodemographic data. 

 
Group 1 (n = 5) 
(nonradicular) 

Group 2 (n = 6) 
(true radiculopathy) 

Group 3 (n = 9) 
(pseudoradiculopathy) 

Group 4 (n = 4) 
(peripheral 

neuropathy) 

Social/economic 
status 

Working 
middle class 

Working 
middle class 

Working 
middle class 

Working 
middle class 

Ethnic 
composition 
& age range 

White Caucasian, 
36 - 55 years 

White Caucasian, 
28 - 31 years 

White Caucasian, 
26 - 58 years 

White 
Caucasian, 

30 - 50 years 

Occupational 
backgrounds 
represented 

Construction, 
retail/grocery 

Healthcare, 
office/clerical 

Construction, 
retail/grocery 

Sales, 
office work 

 
Table 2. Summary of clinical, EMG and MRI findings. 

 
Group 1 (n = 5) 
(nonradicular) 

Group 2 (n = 6) 
(true radiculopathy) 

Group 3 (n = 9) 
(pseudoradiculopathy) 

Group 4 (n = 4) 
(peripheral 

neuropathy) 

Pattern of 
clinical 

symptoms 
and deficits 

LBP extending 
unilaterally or 
bilaterally to 

buttocks or hips 
with normal 

neuromuscular 
examination 

LBP with unilateral 
radicular and 

neuromuscular 
deficits (focal 

myotonal weakness, 
foot drop, and 

absent ankle jerk) 

LBP with 
nondermatomal 

unilateral sensory 
symptoms in 

5 patients, and 
bilateral sensory and 

cold and swollen 
sensation in the thighs 
and legs in 4 patients 

LBP with 
bilateral sensory 

and motor deficits 
including 

loss of muscle 
stretch reflexes 

EMG nerve 
conduction 

findings 
Normal 

Abnormal EMG; 
normal nerve 
conduction 

Normal 

Both abnormal 
EMG and 

abnormal nerve 
conduction 

MRI 
findings 

HNP (L3 - 4 in 
2 patients; 
L4 - 5 in 

2 patients; L5 - S1 
in 1 patient); 

bulging and disc 
degeneration 

HNP (L2 - 3 in 
2 patients; L3 - 4 in 
1 patient; L4 - 5 in 

2 patients; L5 - S1 in 
1 patient); 

bulging and disc 
degeneration 

HNP (L4 - 5 in 5 
patients and L5 - S1 

in 4 patients); bulging 
and mild disc 
degeneration 

HNP (L3 - 4 in 
1 patient and 

L4 - 5 in 2 
patients); bulging 

and mild disc 
degeneration 
in 1 patient 

Notes: Abbreviations: HNP, herniated nucleus pulposus; LBP, lower back pain. 
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S1); Group 3 (pseudoradiculopathy), characterized by LBP with nondermatomal, 
unilateral sensory symptoms extending diffusely to the foot without focal neu-
rological deficits and with normal EMG (5 patients, four of whom had bilateral, 
nondermatomal sensory and vasomotor (cold and swollen sensation) in the thighs 
and legs and normal EMG); and Group 4 (peripheral neuropathy), characterized 
by LBP with bilateral glove-stocking sensory symptoms and bilateral distal mus-
cle weakness and atrophy, along with loss of muscle stretch reflexes (4 patients). 
These patients, with no prior pre-operative electrodiagnostic examination, had ab-
normal peripheral nerve conduction examination consistent with peripheral sen-
sory and motor polyneuropathy (1 idiopathic axonal sensory polyneuropathy, 3 ch- 
ronic demyelinating and axonal polyneuropathy). 

Over the course of 30 years, various EMG-NCV machines (TECA TD 10 and 
Sapphire, Nicolet Viking EMG-EP, and Cadwell Sierra II Wedge EMG-NCV sys-
tems) were used in this study. 

3. Results 

With the exception of those in Group 2, all patients had persistent and disabling 
PLBP following surgery. Those in group 2 had gradual and partial resolution of 
neurological deficits, particularly weakness of the quadriceps and adductor mus-
cles (L3), ankle dorsiflexors (L5), and plantar flexors (S1). However, the patients 
in this group continued to suffer from lingering but tolerable LBP. The PLBP in 
group 4 was overshadowed by the sensory and motor deficits related to PN, but 
both were equally disabling. 

EMG was normal in all patients in Groups 1 and 3. All patients in Group 2, 
who had abnormal pre-operative EMG, had mild post-operative abnormalities, 
which consisted of sharp positive waves, occasional fibrillation potentials and signs 
of chronic denervation-reinnervation (complex and high-amplitude motor units). 
All EMGs (including peripheral nerve conduction studies in Group 4) were abnor-
mal and consistent with peripheral polyneuropathy. 

All patients particularly construction workers were unable to return to their 
original line of work. Young health care workers were able to return to work but 
only on a sedentary or part-time basis. Additional imaging studies showed mild 
progression of various degenerative changes demonstrated previously.  

4. Discussion 

In general, LBP (or neck pain) and radiculopathy (lumbar or cervical) are 2 sep-
arate entities, clinically and pathophysiologically [14] [16] [26]. However, more 
often than not, they are likely to occur together following spinal injuries (Group 
2). Disc herniation can be viewed as collateral damage after an injury, but it be-
comes clinically significant when it impinges on a nerve root or cauda equina. 
Depending on the nature and severity of an injury and resultant disruption to 
spine anatomy, LBP can be more prominent than radiculopathy or vice versa. 
Pain resulting from disc displacement or desiccation is influenced by changes in 
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body position, especially bending or prolonged sitting, which increase intradiscal 
pressure (mechanical or axial pain, Group 1). The signs and symptoms resulting 
from spinal nerve root compromise are very easily recognizable in a clinical set-
ting, even without the use of electrodiagnostic procedures—particularly EMG 
[27] [28] [29]. It is noteworthy that radicular deficits may occur with very little 
or no LBP [14]. There are times, however, when the sensory symptoms in the 
lower extremities do not have typical dermatomal distribution and are not asso-
ciated with motor deficits. Regardless, these sensory symptoms in the lower ex-
tremities are often and loosely interpreted as radiculopathy (5 patients in Group 
3). The term “pseudoradiculopathy” was used to describe this group of patients. 

One particular and intriguing constellation of symptoms that is not well rec-
ognized and is frequently overlooked in LBP, consists of cold and swollen sensa-
tions in the lower extremity, at times associated with reddish discoloration of the 
skin. They are termed vasomotor symptoms (4 patients in Group 3), and are un-
ilateral or bilateral, intermittent or steady, and without dermatomal distribution. 
These symptoms are sometimes experienced by patients with severe axial back 
pain, and are accompanied by preserved sensory perception and preserved ref-
lexes and muscle tone. It can occur regardless of body position. This change in 
temperature perception is likely generated by the sympathetic nerve components 
of the SVN [18] [30]. The symptom is usually evident clinically but can be do-
cumented objectively using thermal imaging, which was not performed in this 
study. At times, it is masked by the presence of neurologic deficits due to nerve 
root compromise. 

Clinical categorization of low back pain syndrome may have practical thera-
peutic and prognostic implications. In Group 2 patients, where sensory and mo-
tor deficits were out of proportion to LBP, surgical success was predictable, es-
pecially when associated with clear radiological and EMG abnormalities. The 
high success rate is analogous to carpal tunnel syndrome when the symptoms 
are primarily related to median nerve compression, and not to musculotendin-
ous and ligamentous irritation in the wrists and hands [31]. In both situations, 
decompression of the affected spinal nerve root (or the median nerve) will result 
in resolution of symptoms related to the nerve trunk irritation but not those re-
lated to irritation of the small-diameter pain fibers innervating the tissues in the 
musculoskeletal compartment and joints. 

It appears that when LBP is the primary and most disabling symptom (Groups 
1 and 3, without neurologic deficits or with vasomotor symptoms in the lower 
extremities), PLBP seems likely to occur. This clinical presentation, especially in 
the presence of concurrent disc desiccations, and poor surgical outcome, requires 
further elucidation. Unlike a clearly demonstrable focal lesion as in true radicu-
lopathy, LBP is invariably diffuse and non-localizing because the SVN innerva-
tion has multi-segmental levels of overlap and, together with its sympathetic 
nerve component, makes LBP a combination of somatic and visceral pain [30]. 
Such a unique anatomical system may contribute to the variable outcome of 
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surgery. The intervertebral disc is poorly innervated, supplied only by nocicep-
tive and postganglionic sympathetic nerve fibers. However, during degenerative 
processes, the disc becomes densely innervated, and worsens the pre-existing LBP 
in this condition [32]. This pain is mediated by molecules of some members of 
neurotrophins which regulate the density and distribution of nerve fibers in the 
peripheral tissues. They are a family of proteins belonging to a class of growth fac-
tors that send signals to neural tissues to grow or differentiate, and play a role in 
inflammatory process and pain transmission [32] [33] [34]. As a result of the mul-
ti-segmental level of SVN innervation, and during the process of reinnervation, 
LBP becomes poorly localized. This can be compounded by concurrent facet in-
flammation that can sensitize the local mechanoreceptors into becoming pain 
afferents, resulting in discogenic pain [11] [17]. 

Although highly speculative, that some cases of PLBP may be a form of proxim-
al Complex Regional Pain Syndrome (CRPS), is a possibility worthy of consider-
ation. This is a “self perpetuating” chronic pain that usually affects the distal seg-
ments of the upper or lower extremities, and is characterized by allodynia (hyper-
sensitive skin) and symptoms of sympathetic nerve dysfunction (cold or warm 
sensations), focal sweating and swelling and skin discoloration and, in some in-
stances, trophic changes affecting the integument and joints of the affected ex-
tremity. This possibility may not necessarily be far-fetched considering that LBP 
is, pathophysiologically speaking, mediated by the SVN, a nerve that is both au-
tonomic (sympathetic) and somatic. Health care providers who take care of pa-
tients with LBP are familiar with the presence of allodynia in the lower back, 
which may sometimes be construed as symptom augmentation or malingering. 
Although the innate cytokine profile in patients in CRPS is normal [35], the ele-
vated blood levels of inflammatory monocytes along with the shift towards a 
pro-inflammatory cytokine profile in patients with this condition would suggest 
a potential role of the immune system in the pathogenesis of chronic pain [36] 
[37], including LBP. For this matter, when the nucleus pulposus—an avascular 
and an immune-privileged fibrocartilagenous organ in the human body— becomes 
extruded into the epidural space, a cascade of autoimmune reactions develop. 
These reactions involve activation of the macrophages and monocytes to initiate 
the resorption of the herniated disc [38]. However, whether such a process has 
any effect on LBP or on radicular deficits is another issue that requires further 
study. 

When sensory symptoms and motor deficits affect the lower extremities bila-
terally, concurrent peripheral nerve disease masked by the LBP can lead to di-
agnostic confusion, especially when the patient’s history shows absence of sys-
temic or toxic/metabolic disorders-such as connective tissue diseases, systemic 
infections, and diabetes, to name a few-that can affect the peripheral nerves (Group 
4). In this situation, health care providers can be lulled into complacency think-
ing that these neurologic deficits all originate from the spinal column. Moreover, 
the presence of concurrent peripheral nerve disorder can create medical and le-
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gal controversies, especially when patients bring up a causal relationship between a 
traumatic disc disease and peripheral neuropathy. Although this causality is not 
scientifically valid, such an issue can pose a confusing situation on the part of 
injured laypersons. 

Here, the value of meticulous physical and electrodiagnostic examination, par-
ticularly the clinical diagnostic acumen of the electromyographer, becomes ger-
mane. 

In recent years, numerous studies have been conducted to determine the 
role of pro-inflammatory cytokines in acute and chronic persistent pain [28] 
[33] [39]-[49]. Cytokines are low molecular weight proteins secreted by cells of 
the immune system, and are produced during various inflammatory processes, 
including pain. They act as messengers between cells, and regulate the body’s 
responses in both normal and pathologic states such as infection, malignancy, 
and trauma. They include families of interferons, chemokines, tumor necrosis fac-
tors, interleukins and transforming growth factor, hematopoietins, and lympho-
kines. They are produced by various immune cells, such as B and T lymphocytes, 
macrophages, mast cells, endothelial cells, fibroblasts, and stromal cells. Recent 
studies have shown that patients with LBP have higher levels of pro-inflammatory 
cytokines compared with control subjects. This is not surprising, since trauma 
can activate nociceptors, leading to release of inflammatory mediators such as 
cytokines, bradykinin, and prostaglandins. Therefore, it is theoretically and log-
ically possible that additional trauma, including extensive tissue manipulation 
during surgery, may further increase the level of cytokines, and lead to perpetua-
tion of pain. With each passing case and persistently high incidence of PLBP (or 
FLBS) the time has come to focus attention on the “surge” of these cytokines-and 
how it can be treated using bio-immunologic agents-before proceeding to the ap-
plication of established surgical approaches in the treatment of LBP or PLBP, 
particularly in cases without associated neurologic deficits and/or active EMG 
abnormalities. 

5. Conclusion 

We concluded that PLBP may not necessarily be directly related to anatomical 
and mechanical factors frequently implicated in FLBS but may be due to disrup-
tion of the intricate, interconnecting, and complex system of pain receptors and 
small-diameter pain fibers originating from the sinuvertebral and sympathetic 
nerves, interacting in concert with various pro-inflammatory cytokines and neu-
rotrophins. Localized LBP and LBP associated with pseudoradicular symptoms— 
especially when associated with vasomotor symptoms, degenerative changes, and 
discopathies above and below the disc herniation—may constitute risk factors 
for PLBP. True radiculopathy and LBP are clinically and pathophysiologically 
distinct; the latter may persist even after surgery. Peripheral nerve conduction 
study in LBP, although usually not indicated, becomes necessary when associated 
with bilateral and symmetrical sensory and motor deficits, even in the presence 
of unequivocal MRI abnormalities. 
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