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More than 200,000 patients undergo
lumbar spine surgery each year.'^ The patient
and surgeon expect a successful outcome,
defined as elimination or significant reduc
tion of pain and disability, and markedly
improved function. It is hoped that the pa
tients will return to work, discontinue medi

cations and resume a normal place in family
and society. Unfortunately, 20-40% of pa
tients will fail to gain the desired outcome. In
fact, 1-10%of patients will be worse after ini
tial surgery. *2 The physician who must treat
the patient who has the failed back surgery
syndrome (FBSS) faces an even more for
midable task than the initial physician. He or
she must consider the many possible causes
for FBSS, which include structural and me

chanical problems with the spine itself, re
lated or unrelated to the initial surgery, poor
body mechanics and deconditioning, alter
native diagnoses which were the actual cause
of the initial back pain or a contributing
cause which arose after the surgery, psy
chological variables, and medication pro
blems. An overview of each of these areas is

essential to help the physician plan diagnos
tic evaluation and short- and long-term
therapy.
ALTERNATIVE DIAGNOSIS

Only a small number of patients who
fail to benefit from lumbar spine surgery will
be found to have disorders unrelated to the

initial indication for surgery. However,
major medical problems can present as
acute, chronic, or relapsing back and/or leg
pain. These may have coexisted with the

SPINE: State of the Art Reviews—Vol. 1, No. 1, September 1986

I

2

JAMES ZUCHERMAN, JEROME SCHOFFERMAN

degenerative disease of the spine for which the surgery was done, or may
have arisen later. Only when the surgery is unsuccessful does a second look
provide the correct diagnosis.
NEOPLASMS

Neoplastic disease is the most feared cause of pain in the low back. It
may be metastatic or primary. Neoplasm as a cause oflow back pain is more
likely to occur after age 50.^ In a retrospective series of 259 consecutive
patients over the age of 50 with low back pain presenting to a single practice,
13 had metastatic carcinoma and four, primary carcinoma of the spine.^
Cancers of the lung, breast, and prostate make up 55% ofcarcinomas metas
tatic to the spine.'" Multiple myeloma, chondrosarcoma, other metastatic
malignancies, and a host of rare benign or malignant tumors can present as
back pain.
TTie history of a patient with cancer presenting as low back pain is non
specific. Of course, the presence of a known primary neoplasm must always
arouse suspicion. Symptoms of systemic disease must be sought in all
patients with back pain and may be the most useful clue. A history of pain
that is worse at night and is only minimally exacerbated by activity is said to
be a useful clue to the presence of malignancy, but we have found this to be
unreliable.'* Likewise, the examination is not specific unless a primary car
cinoma is discovered elsewhere on examination. Signs of systemic disease
may raise suspicion. The presence of neurologic signs in areas neuro-

logically unrelated to the lumbar spine has helped us diagnose neoplasms in
several patients.

Radiographic evaluation may be more fruitful. A complete lumbar
spine series may reveal osteolytic or osteoblastic changes. Diffuse or local
ized osteoporosis may be a sign of multiple myeloma or other cancer,
especially when the osteopenia is out of proportion to the patient's age and
risk factors. Bone scan is indicated if metastatic cancer is suspected and is
most helpful if changes are found in areas other than the previous operative
site. Routine L3-to-Sl CT scans may be definitive when positive but too
limited an area is visualized to be used to rule out systemic or regional can
cer. Myelography is still important if other studies are unrevealing and suspi
cion remains. Magnetic resonance imaging is still investigational.
Laboratory evaluation, particularly the hemoglobin, serum alkaline
phosphatase, serum calcium, and sedimentation rate, may provide useful
information. In fact, in Fembach's series all patients with cancer presenting
as low back pain had an abnormality in at least one of the latter three
tests.'

INFECTIONS

Infection is reported to be a cause of back or leg pain in 1-3% of patients
with FBSS.® Infections can occur early or late in the postoperative course.

They may involve the soft tissues overlying the spine, the bone, the disc
space, or the epidural space, or may cause frank meningitis. Organisms may
be introduced at the time of surgery but also may ascend from the urinary
tract in patients with urinary tract infections or indwelling catheters. Infec
tion may be blood-borne after introduction from a skin or intravenous site.
Hematoma formation or continued wound drainage may pre-dispose to
infection.
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A wide variety of organisms may be responsible. Staphylococcus aureus is
the most common, but Staphylococcus epidermidis, streptococci, anaerobes,
and gram-negative organisms are also seen. Isolated "diphtheroids" should
not be dismissed as contaminants, as we have recently documented several
infections due to these organisms.
Patients in whom infections develop early in the postoperative period
usually do not present difficult diagnostic problems. They often remain feb
rile beyond the first few postoperative days and their pain increases rather
than decreases. Frequently, however, there is an initial decrease in pain
before this secondary increase. There may be expanding erythema around
the incision or purulence from the wound site, but in our experience absence
of superficial evidence of infection is quite common. A hematoma may be
present and, if aspirated, should be cultured. Blood cultures should be

obtained at that time. Leukocytosis is not very helpful unless is has been
demonstrated that the white blood cell count had returned to normal

after surgery.

Other laboratory data are not useful, although studies in progress
evaluating the role of the erythrocyte sedimentation rate may prove fruitful.
Radiographic tests are not very helpful in identifying the early postoperative
infection, nor are technetium bone scans or CT scans. Gallium scanning and
labeled white blood cell scanning are of questionable value. There is no sub
stitute for recovering an organism, and if the suspicion of infection arises,
aggressive measures should be taken to obtain the organism. If infection of
the meninges is suspected, cerebrospinal fluid must be obtained from a site
removed from the area of incision.

Infections occurring weeks to months postoperatively may be more dif
ficult to diagnose. We have reviewed our experience with FBSS patients who
have had infections as the cause of the failures. Several had been operated on
at our institution, but most were referred to us. Patients generally had
improved after surgery but then experienced increased pain with obvious
precipitants. They often reported low-grade fevers and/or night sweats, but
this was not consistent A useful clue has been the failure of these patients to
regain their overall general health, with continuing poor appetite, weight
loss, and general malaise. Leukocytosis and differential white blood cell
counts have been variable and are useful only when quite abnormal. Plain xrays, technetium bone scans and CT scans are obtained but generally do not

help. The Westergren sedimentation rate is usually elevated, but again, this is
nonspecific and a normal rate does not rule out infection. Gallium scan has
been positive in a few patients.
VISCERAL CAUSES

In our experience it has been most unusual for pain in the patient with

FBSS to be the result ofvisceral disease. Upper back pain can rarely be a pat
tern for angina pectoris or may be a symptom of acute aortic dissection.
Neither of these is likely to present a diagnostic problem. Pancreatic car
cinoma or chronic pancreatitis can cause chronic low back pain in the area
T10-L2. Of course, a large pelvic tumor can compress neural structures and
cause back pain or radicular pain.
Renal sources of pain may present more difficulty. Renal infection may
present as back pain near the costovertebral angle. It is usually unilateral.
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Fever and chills may be present. Renal carcinoma can cause a dull aching
low thoracic or upper lumbar pain distribution.
Chronic prostatitis can be a source of dull low back pain or sacral pain,
often associated with perineal aching. Carcinoma of the prostate is usually
painless if confined to the gland but may cause pain when there is local inva
sion of surrounding structures. Rectal examination must be part of any
thorough back examination and remains the best screening test for car
cinoma of the prostate. Gynecologic sources of low back pain include
endometriosis, infection, and traction caused by a large uterus.
MISCELLANEOUS CAUSES

Many other conditions can cause pain in the patient who has had prior
back surgery. Degenerative arthritis due to instability and recurrent inflam
mation and osteophyte formation is rarely overlooked. Ankylosing spondylitis may have been present and overlooked prior to the initial surgery. The
hallmarks of the disease are the presence of back pain and radiographically
evident sacroileitis. Ankylosing spondylitis was first believed to be more
common in men, but recent data suggest equal distributions in men and
women. The onset is usually before the age of40 and is insidious. The patient
experiences pain and morning stiffness, which abate with exercise as the day
progresses. There may be features of peripheral arthritis as well. Limited
chest expansion, limitation of lumbar spine motion, and tenderness of the
sacroiliac j'oint may be seen, but recent evidence has shown these physical
findings to be less definitive than previously thought® Plain x-rays ofthe sac
roiliac joints may show sclerosis, but early in the illness CT scanning or bone
scans of the sacroiliac joints may be more sensitive. The finding of bamboo
spine is quite rare, and calcification of the anterior spinal ligament is a late
finding and also rare. Laboratory data will show a positive HLAB-27 antigen
in 90%ofwhite patients with ankylosing spondylitis. The sedimentation rate
is elevated in only 80% of patients. Rheumatoid factor is absent
Other spondyloarthropathies are less common but should be con
sidered. Enteropathic arthropathy (Crohn's disease or ulcerative colitis),
Reitefs syndrome, and psoriatic arthropathy all may cause low back pain
and may have been previously overlooked.
Metabolic bone disease is yet another cause of back pain and FBSS.
Patients with symptomatic metabolic bone disease are similar in age to
patients with degenerative disease of the lumbar spine. Once again, failure to
improve after surgery should lead to the consideration of coexistent meta
bolic bone disease as a cause of the unresolved component of pain.
Osteoporosis is generally painless unless there are micro- or macrocompression fractures. Acute compression fractures will cause pain that lasts
three to six weeks and then diminishes. However, secondary pain patterns
may occur due to progressive kyphosis, mechanical back pain, or myofascial
pain syndromes. Physical therapy is often helpful for these patients, and
treatment of the underlying metabolic bone disease may prevent further
fractures."

Osteomalacia can cause diffuse pain in the areas of the lumbar spine,
hips, knees, and legs. Compression fracture may occur. Diagnosis is usually
made during the work-up of radiographic osteopenia. Paget's disease ofbone
can also cause back pain, and radiographic features are distinct
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Vascular claudication can present as failed back surgery manifested as
lack of alleviation of leg pain despite adequate spinal decompression. It is
well appreciated that intermittent claudication can be of either vascular or
neurogenic etiology. It may be less well appreciated that patients can have
the two conditions concurrently.^ Evaluation ofthe arterial system with noninvasive or invasive studies is warranted for patients whose claudicant
symptoms persist despite adequate surgery, especially if examination dis
closes evidence of peripheral arterial vascular disease.
PSYCHOLOGICAL CAUSES

Currently accepted theories of pain argue convincingly that pain per
ception is a complex phenomenon which involves more than just the
peripheral stimulus. In fact, it is the neurologic, biochemical, and emotional
reaction to a particular stimulus that determines whether or not a person
finds that stimulus painful. A stimulus that one individual considers a mere
annoyance can in a different person evoke severe pain, use ofanalgesics, loss
of job, and other major disruptions of life. The response to a peripheral
stimulus is determined by underlying personality, primary and secondary
psychosocial factors, the neurochemical milieu, and social, family, and
economic factors. Ethnic influences, prior experiences with pain, and cogni
tive factors also contribute to the sensation of pain. Pain must be evaluated
as a multidimensional experience and attention paid to each factor in order
to obtain treatment success. We are totally dependent on the patient's report
of pain in order to evaluate it.

The interaction of biological factors with psychological and social ones
is one of the most complex and fascinating aspects of working with patients
with FBSS. Even experienced clinicians are fooled by underestimating psy
chological changes that surface only when the patient is stressed and clearly
contribute to the patient's pain. It is unusual for the reverse situation to be
seen, that is, for a patient with severe psychological problems to improve psy
chologically after the underlying organic lesion is fixed. This interrelation
ship is a major reason that we prefer to hospitalize patients with FBSS for
their multidisciplinary evaluation. The various physical, psychological and
social stressors that occur routinely during hospitalization may help staff get
much more insight into the patient's pain and the patient's behavior. Interac
tions with nursing staff in the evenings and nights are often quite reveal
ing.

Most patients with FBSS have some psychological changes. In fact,
denial of psychological changes by the patient leads us to believe they are
playing even a larger role. Depression is the most common psychological
problem seen in patients with chronic pain and FBSS.' Depression may
have preceded the pain or may be a reaction to the pain, but often the tem
poral relationship is not clear. Vegetative signs of depression are often pres
ent. The patient may attribute them to the pain itself and deny underlying
depression. Depression lowers the pain threshold and tolerance, leading to
progressive pain perception which further worsens the depression, resulting
in a downhill spiral.
Anxiety levels are often quite high in patients with FBSS. There may be

high levels of autonomic nervous system arousal, but frequently adaptive
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changes have occurred. Frequently the anxiety coexists with an underly
ing depression.
Many patients with FBSS tend to be overly concerned with bodily
functions and sensations. They tend to elaborate symptoms involving multi
ple organ systems, which too frequently leads to unnecessary and costly tests
and procedures. Some patients may be classified as hypochondriacal by
DSM-3 criteria. Classic somatization disorder and conversion disorder are

seen only rarely. We also rarely see patients who are frank malingerers.
Substance abuse problems are quite common and exist conjointly with
other problems of the psychological and social realms. Patients may be
dependent on narcotic analgesics or sedative hyptonics and the medications
themselves become part of the pathological problem. There may be depen
dence, drug-seeking behavior, worsening of depression, and episodes of
withdrawal which are manifested as increased pain, anxiety, or sleep distur
bance. There is frequently impairment of familial, social, or occupational
roles directly related to misuse of narcotic analgesics or sedatives.'
Social factors interact with psychological and physical factors, and the
borders become blurred. Secondary gains are often identified and may be of
various types. Pain may be a means of gaining needed attention from family,
friends, or co-workers. Pain may also serve as a way to avoid unpleasant
family or job situations.
The effects of worker's compensation payments or pending litigation on

the outcome of treatment in I^SS remains controversial.^® Traditionally

these patients have been considered to be malingering, consciously or
unconsciously exaggerating their pain complaints, and to be suffering from
greater psychological problems compared with other patients with chronic
pain who are not involved in the worker's compensation system or liti
gation.®-' Despite clinical impressions that these patients are more difficult to
help, the body ofcurrent literature does not support the feeling that they have
less severe organic disease, more psychopathology, or less pain.'-' It is dif
ficult to believe that an injured worker with a family who has his income cut
by 50-75% and no legal possibility of a large settlement at the conclusion of
the case has a meaningful financial secondary gain. In fact, many patients
we have seen have lost their homes and have undergone marked deteriora
tion of their standards of living. Potentially large personal-injury suits may
be more likely to influence outcome of treatment, but the literature is not
definitive. It does seem important to discuss realistic expectations for out
come, including pain and future employment possibilities, with the patient
while treating FBSS.
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II. The Lesions that Cause the Pain
Most patients with failed spine surgery have a "peripheral" mechanical
structural lesion as a source of nociception. Because of the iatrogenic
changes associated with surgical intervention, identifying the source of
symptoms is difficult Occult lesions are expected to be more frequent in
these patients than in those not previously operated on, and may explain the
failure of sugery. A systematic approach is necessary to evaluate the various
factors in both central and peripheral nervous systems that contribute to the
patient's experience of pain. The spinal lesions most often associated with
failed surgery are discussed below.
INSTABILITY

As defined by Frymoyer and Selby, segmental instability is loss of the
normal stiffness of a motion segment, such that application of force to that
motion segment results in greater displacement than would occur in a nor

mal structure.'" Conceptualizing the spine as "motor segments" or "motion
segments"'^ emphasizes the functional interrelationships between its com
ponents. A spinal motion segment then is comprised of the disc, facetjoints,
spinous processes, central and lateral canals, and ligaments. Each structure
in the motion segment is interrelated in function to other structures. For
example, a degenerative narrowed disc with the resulting approximation of
the vertebral bodies on either side results in approximation of the facet joints
and subsequent increased loading and facet overriding.

Similarly, a fracture of a facet joint with resultant loss of its stabilizing
effect will allow greater stresses on the intervertebral disc. Ninety per cent of
patients requiring surgery have had significant episodes of symptoms prior
to those that necessitated surgery. One would suspect that frequently an un
stable motion segment is the cause of, or at least is associated with, disc
deterioration and hemiation. A segment that had deteriorated to the point of
necessitating surgery could not withstand the stresses applied to it. In many
cases it may be incompetent even in activities of daily living. Operating on
this diseased segment without fusion weakens it further, and although neural
compression may be alleviated, segmental instability is expected to be
increased by removal of some of the bony and ligamentous stabilizers. This
increased instability may overcome the gains of the operation and cause sur
gery to fail.
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A typical scenario is that of the patient with radicular pain prior to
laminectomy and discectomy who has relief of radicular sjnnptoms after sur
gery, but develops disabling low back pain, a symptom indicative of
instability. In the presence of scar tissue, with relative fixation of neural

elements, we may see less tolerance to instability than preoperatively.
Incipient instability can certainly be made clinically manifest by surgical
exposure and further destabilization.

Levels adjacent to fusions are frequently seen to be unstable radiographically and clinically, as a result of both the multisegmental nature of
degenerative disease and the increased stresses applied to the last mobile
segment

STENOSIS

Stenosis may cause surgery to fail both early and late in the postopera
tive period. Early in the postoperative period, stenosis in the lateral canal
which is unrecognized may cause persistent pain. The stenosis is usually
lateral where it is not visualized from the midline and the canal size must be

gauged blindly, using probes. A multiplanar CT scan is most sensitive for
picldng up foraminal and lateral canal narrowing, which can be missed on
myelograms or CT scans without lateral reconstructions.'' When discectomy
is performed, subsequent postoperative settling occurs, resulting in further
overriding of facet joints and further subarticular narrowing of the lateral
canals. In the late postoperative period central and lateral stenosis can occur

from pro^essive degenerative changes, aswould beexpected after thesurgi

cal violation of an already diseased segment When fusion is performed pos
teriorly, gradual overgrowth may result in late postoperative central stenosis
at the surgical site. Burton et al. found the primary factor leading to the failed
back surgery syndrome to be lateral spinal stenosis.'* This is in contrast to

Frymoye?s findings, which indicated recurrent disc hemiation to be the
most common cause.' Burton, et al. found lateral spinal stenosis to be the
cause of failed surgery in 57% of cases, central stenosis in 7-14%, and
recurrent or persistent disc hemiation in 12-16%.'*
RECURRENT DISC HERNIATION

Most discectomies entail removal of only a portion of the disc material.
The remaining original disc material may exit out the annulotomy site and
result in a recurrent disc hemiation. This is one ofthe more common correct

able lesions in failed spine surgery in our experience. Frymoyer found that
recurrent disc hemiations were the most frequent cause offailed disc surgery
in a series of268 failed spine surgery cases.' In their series 43% of the patients
had recurrent disc hemiations at the operated level and 22% had them at a
different level; thus, 65% of all surgical failures appeared to be due to
recurrent disc hemiations. Since postoperative fibrosis tethers the dura and
nerve roots, a small amount of disc material can cause disabling symptoms.
This is especially tme when there is a connection with the disc space and the
protmding disc fragment, so that loading causes some motion of the hemia
tion against the immobile neural elements.
MISSED LESIONS

Pathologic processes that were missed at the time of initial surgery are
numerous. Crock described postoperative persistent symptoms without tem-
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be caused by bunching of the ligamentum flavum at the site of the upper
hooks in Knodt and Harrington rods. The loss of lumbar lordosis which is
produced by distraction rods at the lumbosacral angle causes compensatory
hyperlordosis of the first mobile segment above the fusion and greater pos
terior element stresses on that segment This may result in facet arthropathy.

Since the CT scan imaging is greatly distorted by the presence of hardware,
specific anatomic diagnosis is difficult We rely on epidural and selective
nerve root injections to delineate whether the pain is structural and from
what location within or outside of the surgical site it arises.
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INTERNAL DISC DISRUPTION

Internal disc disruption has been most thoroughly described by Crock.'
It is tj^ically characterized by severe pain associated with any loading of the
disc in a young adult with a history of trauma. Myelograms and CT scans are
normal. In these patients the annulus appears to be exquisitely painful,
although there is no hemiation. Diagnosis is confirmed by discograms and
disc saline acceptance tests. These are typically exquisitely painful and
usually reveal circumferential and radial tears radiographically.' It is impor
tant to keep this entity in mind, because the usual diagnostic tests will appear
normal. One may unwittingly operate on a disc at the wrong level ifother dis
ease is present unless the entity is expected and discograms are obtained.
Crock feels that autoimmunity may play an important role in this disease
process.' In our experience and that of others, lymphadenopathy has been a
common finding at the time of anterior interbody fusion for this entity.'^
Some patients will improve with trunk strengthening, lumbosacral
orthosis, and time. Classic cases of total disability are unusual in our
experience, but there seems to be a spectrum of disorders that are very com
monly associated with painful non-hemiated discs. We have seen several
patients who at the time of surgery had posterior lateral fusion without discectomy because a disc was not hemiated on direct inspection. The preoperative symptoms persisted, though diminished, until the discs were
removed under posterior solid fusions. The persistence of symptoms is pre
sumably caused by transfer of stresses across the posterior fusion mass into
the disc, allowing some loading and tensile forces on the painful annulus fibrosis. Crock considers anterior lumbar interbody fusion to be the operation
of choice for lumbar internal disc disruptions.
PSEUDARTHROSIS

It is our impression that spine pseudarthrosis in and of itself is not a
source of pain. In the presence of hardware, scar tissue, stenosis, and/or
tethered neural elements, however, the associated instability may definitely
cause pain. Posterior lateral fusion pseudarthroses typically occur through
the foramen and lateral canal, which may allow nerve root irritation propor
tional to the amount of motion present When there is a lot of motion in the
pseudarthroses, it will be evident on flexion-extension films. Minimal
motion is very difficult to detect. Reconstructive CT scan views will visualize
the fusion mass and delineate some pseudarthroses. Even at surgical
exploration, pseudarthroses can often be missed unless the fusion mass is
denuded of overlying soft tissue and stresses are applied under direct
visualization.

METALLIC IMPLANTS

The recent explosion in internal fixation techniques of the spine and
their application to degenerative disease has brought a host of new reasons
for failed back surgery syndrome. Knodt rods and Harrington rods may
cause neural element irritation at the hook sites. Pseudomeningoceles result
ing from direct pressure of hooks gradually eroding the thecal sac are not
uncommon. Fracture may occur at the hook site or when pedicular screws at
the level of the pedicle compress neural elements. Stenotic syndromes may
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porary reliefas one oftwo patterns in failed spine surgery.^This pattern is the
hallmark of missed pathologic processes. MacNab cited migration of disc
fragments into the intervertebral foramen, nerve root kinking by the pedicle,
articular process impediment on the nerve root, spinal stenosis, and extraforaminal lateral disc hemiations as causes of "negative disc explorations."^'*
In addition, midline disc material may dissect posterior to the longitudinal
ligament and be very difficult to detect at the time of surgery. Occasionally,
anatomic confusion may lead to surgery on an inappropriate spinal seg
ment; more commonly, occult symptoms from one segment are overlooked
while disease at another segment that may not have been so symptomatic is
surgically approached. These missed structural lesions are less likely when
an extensive preoperative diagnostic work-up is performed, including multiplanar CT scanning and EMG. One disadvantage to discectomy ap
proaches involving minimal exposure is that some of these unusual lesions

will not be detected at the time of surgery. Very rarely, thoracolumbar intraspinal tumors may simulate lumbosacral hemiations, especially deceptive in
the presence of lumbar discogenic disease. Occasionally, an internally dis
rupted disc which is most symptomatic is overlooked because a different
level of hemiation is grossly visible on CT scan and myelogram. We have
seen this in several cases involving trauma in which lumbosacral spine pain
was referred from higher lumbar discs.
Wiltse et al. have described a syndrome of far lateral stenosis seen in
young adults with isthmic spondylolisthesis and significant slippage and in
elderly persons with degenerative scoliosis.'^ This usually occurs at the L5-1
level as a result of impingement of the sacral alar and L5 transverse pro
cesses upon the L5 nerve root When the problem is recognized, it is difficult
to decompress without destabilizing the segment. Wiltse has referred to this
as the "far-out syndrome."

INTR^EURAL FIBROSIS-EPIDURAL FIBROSIS
Epidural fibrosis is unavoidable to some extent and usually is not a
source of disabling pain. The factors that seem to make it symptomatic in
some patients are obscure. In many cases, it seems to be the source of a

peripheral stimulus which is greatly amplified because of a deranged pain
perception mechanism. Since this lesion is always present to some extent, it
remains somewhat of a "wastebasket" diagnosis when no other lesion can
be identified.

Similarly, intraneural fibrosis is a diagnosis that is usually made when
the EMG is abnormal and there is no lesion to account for pain other than
fibrosis about the nerve root on CT scan. Postoperative positive EMG find
ings and even neurologic abnormalities are frequently present without pain.
The reason some patients with intraneural fibrosis develop disabling symp
toms and others do not is again presumably that the patients' pain percep
tion mechanisms differ, as do specific anatomic locations and extents of
nerve damage.We have seen several cases of reflex sympathetic dystrophy
associated with intraneural fibrosis of exiting roots.
ARACHNOIDITIS

Postoperative and post-Pantopaque-myelography arachnoiditis is a
devastating problem that responds relatively poorly to treatment.*-^ It is
characterized by intrathecal fibrosis, causing rootlets to adhere to each othec
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and to the inner walls of the thecal sac. Again, some patients with anatomic

lesions are not symptomatic and others are. Again, since the results from
treatment are less than optimal, other explanations for pain should be ruled
out before giving arachnoiditis as the functioning diagnosis. Back and/or
lower extremity pain with or without neurologic abnormalities may be
manifest. The diagnosis is made by myelography and sometimes is evident
on CT scan.

REFLEX SYMPATHETIC DYSTROPHY

Reflex sympathetic dystrophy is a rare occurrence in the postoperative
patient.'-^ It is associated with nerve root irritation or damage in all of the
cases that we have seen. The reflex sympathetic dystrophy seems to be a
secondary response to the somatic pain of a root lesion, causing great escala
tion in its intensity. Temperature changes, sweating, and burning ofthe lower
extremities suggest this diagnosis. The diagnosis can be confirmed by mon
itoring skin temperature before and after a sympathetic block. The patient
should have relief of sympathetic symptoms at the same time skin tempera
ture elevation indicates chemical sympathectomy.
SOFT-TISSUE DYSFUNCTION

A poorly defined, but apparently common, cause of persistent post
operative disability and symptoms is what we refer to as soft-tissue dysftinction. Patients who have splinted their lumbar motion prior to surgery
continue to do so after surgical healing has occurred. They develop pain in
the buttock and lumbosacral region, with associated areas oftenderness. The
pain is worsened by holding static positions such as sitting, standing, or lying
for a prolonged period. The range of motion is limited by back tightness and
discomfort. Symptoms are relieved by changing positions. Most patients res
pond to a gradual stretching program. Presumably, scar tissue and shortened
spinal ligaments are being stretched when static positions allow continuous
unidirectal forces to stretch these tightened structures. The associated dis
comfort alarms the patient and causes him to splint and immobilize his pain
and continue the pathologic process. Other symptom complexes presumably
resulting from soft-tissue abnormalities are often placed under this category,
but are difficult to classify and treat. Many of these appear to be associated
with a great degree of central nervous system augmentation.
FACET SYNDROME

As mentioned above, surgery may increase segmental instability at the
level adjacent to a fusion or at the surgical level. In some cases, this is
manifest most by facet arthropathy. Partially resecting facet joints and pos
terior annulus fibrosis probably results in increasing instability, stresses and
loading to the remaining facet joints. Disc settling after discectomy or
chemonucleolysis causes rapid facet subluxation and articular approxima
tion which can result in arthropathy. Diagnosis is suggested by degenerative
changes on CT scan and x-ray. It is confirmed by relief with facet injec
tions.^® In our experience, most of these patients seem to eventually develop
more generalized symptomatic involvement of the entire motion seg
ment.'^

