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Acute Lumbar Back Pain

Investigation, Differential Diagnosis, and Treatment

Hans-Raimund Casser, Susann Seddigh, Michael Rauschmann

SUMMARY

Background: Back pain has many causes. In Germany,
about 70% of adults have at least one episode of back
pain per year.

Methods: This review is based on a selective literature
search and on the German National Disease Management
Guideline for Low Back Pain.

Results: The physician taking the history from a patient
with back pain should ask about the nature, onset, course,
localization, and radiation of the pain and its dependence
on physical activity and/or emotional stress. In the differ-
ential diagnosis, neurologic deficits and any “red flags”
suggesting dangerous conditions such as spinal fracture,
bacterial infection, and tumors must be ruled out. If no
specific cause of the pain can be identified, no imaging
studies are indicated on initial presentation. The treatment
of acute, nonspecific low back pain focuses on pain relief
and functional improvement. Adequate patient education
and counseling are essential. Exercise therapy is no more
effective than the continuation of normal daily activities.
Restriction of activity, including bed rest, is of no benefit
and merely prolongs recovery and the resumption of
normal activity. Further diagnostic testing is indicated if
there is any suspicion of a fracture, infection, or tumor.

Conclusion: After dangerous conditions have been ruled
out, low back pain can be pragmatically classified as
either nonspecific or specific. More research is needed so
that the diagnostic assessment and individualized treat-
ment of acute lower back pain can be further refined.
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L ow back pain is not a disease in itself, but rather a
symptom with many causes. The term “low back
pain” refers to pain felt near the midline in the lumbar
or sacral region. Its cause need not lie in the spine, as it
can also be due to abdominal or pelvic disease.
Physicians and patients are confronted by a bewildering
variety of treatment options for low back pain. Accord-
ing to the German Health Ministry’s Expert Council for
the Assessment of Developments in Health Care (Sach-
verstandigenrat zur Begutachtung der Entwicklung im
Gesundheitswesen), the management of low back pain
in Germany is currently characterized by overtreat-
ment, undertreatment, and mistreatment (1).

Learning objectives
Readers of this article should become able to
® understand that low back pain is a symptom with
many causes, and undertake a practical differen-
tial diagnostic assessment;
® know and apply the appropriate methods of
history-taking, diagnostic evaluation, and treat-
ment;
® recognize and avoid early risk factors for the
chronification of low back pain.

Epidemiology

The high prevalence of low back pain in Germany has
been documented in primary epidemiologic data from
the Federal Health Survey, the Libeck Back Pain
Study, and a multicenter study of the German Back
Pain Research Association (Deutscher Forschungsver-
bund Ruckenschmerz, DFRS), among other sources. It
ranges from 30% to 70% among German adults (aged
18-74) depending on the period over which it is deter-
mined (point prevalence vs. seven-day, three-month,
and one-year prevalence) (el).

Prevalence

In Germany, about 70% of adults have at least
one episode of back pain per year.
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Warning signs (“red flags”) for specific spinal causes of low back pain requiring urgent treatment** ?

Suspicion of Suspicion of Suspicion of
traumatic lesion tumor infection

Suspicion of
radiculopathy,
cauda equina syndrome

- Segmental pain, paresthesia in area of
pain, marked loss of strength (grade 3
or less)

- Cauda equina syndrome

— Sudden loss of bladder/bowel function
(overflow bladder, sphincter weak-
ness)

— Perianal/perineal hypesthesia

— Improvement of pain accompanied by
complete loss of function of segmen-
tal muscle(s) (“death of nerve root”)

- Severe trauma, e.g., - Advanced age (> 50 years) -B symptoms
car accident, fall from | — Prior history of tumor - Intense pain at night
great height, sport - B symptoms: — Prior history of bacterial in-
accident fever > 38°C, night sweats fection

- Minor trauma (e.g., (multiple pyjama changes), — History of spinal infiltration
coughing, sneezing, unintentional weight loss (at procedure
heavy lifting) in an least 10% of body weightin 6 | — IV drug abuse
elderly patient or months) - Immune suppression
someone who may - Pain that increases in the - Underlying malignancy or
have osteoporosis supine position other wasting disease

— Systemic steroid - Intense pain at night - Exotic travel
therapy - Immigrant background

*'modified from (e4); * for further signs and symptoms and their treatment, see eTable 2

The prognosis of acute back pain is uncertain. It is
generally presumed that the pain resolves within six
weeks in about half of all cases (2) and that 68—-86% of
the affected persons resume work within a month (e2),
but it has also been reported that 62% of the affected
persons still have pain 12 months later, and that 16% do
not resume work within six months. Recurrent low
back pain is common (47-54%) (3), as is recurrent in-
ability to work (33%) (e2). The interpretation of the
available data is further complicated by the fact that
only one-third of patients tell their primary caregiver
that they rarely or never had back pain before (4). In
any case, it clearly cannot assumed that a patient’s first
episode of back pain will also be his or her last.

Definition and causes

Low back pain (lumbar back pain) is defined as pain in
the back from the level of the lowest rib down to the
gluteal fold, with or without radiation into the legs (5).
An episode of low back pain is called acute if it has
arisen for the first time in a patient’s life, or after a pain-
free interval of at least six months, and lasts no longer
than six weeks (6).

Low back pain due to a specific, serious disease is
rare.  Moreover, pathophysiologically  oriented
diagnostic categories for low back pain are often not
reproducible, and they generally have no clear-cut im-
plications for treatment. Therefore, in the German
National Disease Management Guideline for Low Back

Definition

Low back pain (lumbar back pain) is defined as
pain in the back from the level of the lowest rib
down to the gluteal fold, with or without radiation
into the legs.

Pain (6), low back pain is pragmatically classified as
either nonspecific or specific. Treatment-based or
functional-cognitive classifications, though they may
seem promising, are still in need of validation by an
adequate evidence base (7-9). Back pain is called non-
specific when there is no clear causal relationship be-
tween the symptoms, physical findings, and imaging
findings. Physicians should accordingly exercise
caution before ordering further diagnostic tests and
treatments.

In specific low back pain, by definition, a patho-
anatomical relationship can be demonstrated between
the pain and one or more pathological processes,
including compression of neural structures, joint in-
flammation, and/or instability of one or more spinal
motion segments. Specific diagnostic investigations
and cause-directed treatments should be initiated.

Among all patients whose low back pain had a spe-
cific, clinically relevant cause, 4% were diagnosed with
disk herniation, 3% with spinal stenosis, and 2% with
spondylolisthesis. Roughly 1-4% of patients were
found to have a vertebral body fracture on their primary
investigation; 0.7% had a tumor (primary or
metastatic), 0.2% had ankylosing spondylitis, and
0.01% had spondylodiscitis (10).

Overall, 15% of all instances of low back pain
showed pathological findings. It follows that some
80-90% of cases of low back pain are nonspecific, i.e.,
have no clear patho-anatomical correlate (11).

Nonspecific back pain

Back pain is called nonspecific when there is no
clear causal relationship between the symptoms,
physical findings, and imaging findings.
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- Depression, distress
(mainly occupational)

- Pain-related cognitive processes
(e.g., catastrophization, helpless-
ness/hopelessness, fear-avoidance
beliefs

- Passive pain behavior
(e.q., marked protective and
avoidance behavior)

thought suppression

sive pain behavior
- Somatization tendency

Psychosocial risk factors (yellow flags) for the chronification of nonspecific back pain

- Pain-related reactions such as

— Overactive pain-related behavior
such as task persistence, suppres-

— Personality traits - Psychopathological

abnormalities

Low back pain is often caused by non-pathological
functional disturbances that are best detected by physi-
cal examination and cannot be adequately demon-
strated by imaging studies, especially the following:

® segmental dysfunction (e.g., “blockages” [12]),

® sacroiliac joint syndrome,

® galtered spinal statics (e.g., hyperlordosis or

straightening of the normal lumbar lordosis),

® muscle dysfunction (e.g., Janda’s crossed syn-

dromes, shortened muscles, trigger points),

® connective-tissue changes (e.g., swelling, fascial

hypomobility), and

® systemic conditions (e.g., incoordination, inad-

equate deep stabilization, or constant hypermobil-
ity).

The current differential diagnostic methods
generally do not enable a clear diagnosis to be made
when low back pain is of muscular origin; this situation
is very common. Pain of this type is perceived differ-
ently from patient to patient and is associated with
variable symptoms and signs. More research is needed
in this area (6). It is also hard to classify the spinal
degenerative changes of various kinds that are now
revealed by advanced neuroimaging techniques in
15-45% of patients with low back pain (10, 13).
Degenerative changes are a part of normal aging, but
they should be considered pathological if they involve
inflammation, e.qg., activated spondylarthrosis. Lumbar
facet syndrome, a familiar clinical condition, is not an
entity that can be definitively diagnosed, although an
evidence base does exist for its diagnosis and satisfac-
tory treatment by local anesthetic infiltration (e3). The
same holds for spinal canal stenosis, an anatomical

Causes

Low back pain is often caused by non-pathologi-
cal functional disturbances that are best detected
by physical examination and cannot be adequate-
ly demonstrated by imaging studies.
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condition commonly revealed by MRI in elderly
persons, which only needs treatment if there are typical
symptoms and signs of neurogenic intermittent claudi-
cation and if other important entities in the differential
diagnosis (peripheral vascular disease, polyneuropathy)
have been ruled out. eTable 1 contains a list of physical
findings without pathological significance that are
commonly seen in patients with low back pain.

Low back pain typically takes a chronic relapsing
and remitting course, and its character often varies over
time. It is traditionally classified as acute (lasting up to
6 weeks), subacute (6-12 weeks), or chronic (more
than 12 weeks) (6). This purely temporal classification,
however, often does not adequately reflect the prognos-
tically highly important process of chronification, i.e.,
the transition from acute to chronic pain. The typical
feature of chronification is the increasing multidimen-
sionality of pain, involving a loss of mobility, restric-
tion of function, abnormal perception and mood,
unfavorable cognitive patterns, pain-related behavior,
and, on the social level, disturbances of social interac-
tion and occupational difficulties (14).

Either the Numerical Rating Scale (NRS) or the
Visual Analog Scale (VVAS) is recommended as a means
of rating the subjective intensity of pain, along a scale
ranging from “none” to “unbearable” (6).

History and diagnostic evaluation

A meticulously obtained history generally yields im-
portant information for the assessment of the back pain
experience. The physician should ask about the onset
and course of the pain, earlier pain episodes (if any),
the site and radiation (if present) of the pain, its quality

Typical features of the increasing multi-
dimenstionality of pain include:

¢ loss of mobility and restriction of function

e abnormal perception and mood

e pain-related behavior, disturbances of social
interaction, occupational difficulties
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skin changes

Basic clinical examination*
® [nspection: general condition, gait, asymmetry (muscle atrophy), deformities,

® Palpation of the local musculature (tone, tenderness)

® Pain on palpation and percussion of spinal structures, esp. spinous processes
(fracture), and kidneys

® Range of motion of the lumbar spine (esp. for follow-up) and hip joints (hip
arthritis and other joint diseases as part of the differential diagnosis)

® Nerve-stretching tests, esp. Lasegue and femoral nerve stretch test

® General testing of sensation, motor function, and reflexes (hypesthesia, hyper-
esthesia, allodynia; strength grading; reflexes)

*modified from (6)

and intensity, and its dependence on rest and/or
exercise, as well as about sleep disturbances, impair-
ment in the activities of everyday living, and any other
stress factors in the patient’s personal life or at work.
The overriding goal in the primary treatment of low
back pain is symptomatic relief, i.e., acute reduction of
the pain, with simultaneous attention to the following:
® the exclusion of serious disease (“red flags”),

® the detection of clues that might suggest a specific

diagnosis, and

® the early detection of psychosocial factors that

promote chronification (“yellow flags”) (e3).

“Red flags” are the current clinical features and prior
illnesses that warn of a possible specific cause which
may lead to serious problems unless it is treated immedi-
ately (6) (Table 1).

Recent studies demand that the physician searching
for red flags should have a narrowly focused and
specific list of red flags in mind, as it has been found
that some 80% of patients will be found to have at least
one red flag that might prompt further diagnostic inves-
tigation (15) (eTable 2). Decisions about further diag-
nostic and therapeutic measures should depend on
multiple features in combination, rather than on one
feature alone, and always in the light of the physical
findings (e5).

The history should also include any psychosocial
risk factors for the chronification of low back pain

Pain documentation

Either the Numerical Rating Scale (NRS) or the
Visual Analog Scale (VAS) is recommended as a
means of rating the subjective intensity of pain,
along a scale ranging from “none” to “unbearable.”

(“yellow flags”) (Table 2). Cognitive-psychoemotional
and behavioral traits favoring the transition from acute
to chronic pain (16) should be recognized as early as
possible and addressed in the treatment plan. Further
important elements of the history are:

® |ifting and poor posture as possible causes of pain

@1,

® jatrogenic factors, e.g., faulty diagnosis,

® preference for passive and pain-avoidant

behavior,

® excessive preoccupation with somatic and radio-

logical findings.

Several screening instruments for assessing the risk
of chronification are now available, including the
Heidelberger Kurzfragebogen (Short Heidelberg
Questionnaire) HKF-R10 (18), the Orebro Musculos-
keletal Pain Screening Questionnaire (OMPSQ) (19,
e7), the Risk-R (20), and the Start Back-Screening
Tool (SBST) (e9) (17, €9). No particular one can be
recommended above the others, both because evalu-
ations of individual instruments have yielded varying
results (18, e8, €9) and because the utility of early
psychosocial intervention has not been clearly shown
(22).

As only a few patients with low back pain have red
flags, while far more have functional disturbances
(eTable 1), physical examination plays an important
role as well (especially tests of muscle and joint func-
tion) (6) (Box 1).

The utility of physical examination is limited by the
inability to test all relevant structures and by the poor
discriminatory ability of many of the tests. Systematic
statistical evaluations of the physical examination
have shown that even common tests like the
straight-leg-raising test, though they may be highly
sensitive (87-95%), are often not very specific
(22-35%); the figures depend on the reference method
used for statistical purposes (e.g., MRI findings,
surgery) (22). Provocative tests, e.g., compression and
mobilization tests of the sacro-iliac joint, are more
reliable than tests of mobility (e10). Combinations of
tests are more informative than single ones (6, €8, el1,
el2).

The therapeutic consequences of nonspecific
acute low back pain

The treatment of the patient with nonspecific low back
pain begins with thorough patient information and
counselling (Box 2) (e13).

History

A meticulously obtained history generally yields
important information for the assessment of the
back pain experience. The patient’s description of
the pain should be thoroughly documented.
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Treatment should be given sparingly and oriented to
the patient’s pain and current functional status.

With regard to non-pharmacological treatments for
acute low back pain, exercise therapy is no more effec-
tive than the continuation of normal activity (el4).
Conversely, reduced activity and bed rest have been
shown to have no effect or to lead to worsening of the
pain and delayed resumption of daily activities (6). Pa-
tients suffering from subacute (> 6 weeks) nonspecific
low back pain who have psychosocial risk factors for
chronification should be offered cognitive behavioral
therapy (CBT) tailored to their individual risk profile (6).
It is best for CBT and progressive muscle relaxation to
be introduced after the patient has been assessed in an in-
terdisciplinary, multimodal treatment program. Preven-
tive back exercises, techniques of manual medicine, and
relaxation techniques can be used (grade B recommen-
dation) if the first-line treatments mentioned above are
ineffective.

The goal of pharmacotherapy for low back pain is to
enable patients to continue or recommence their
normal daily activities (Table 3).

Paracetamol (acetaminophen) is considered an
optional drug in view of its questionable efficacy and
insufficiently recognized side effects (el15, el6, 23).
Rather, the traditional nonsteroidal anti-inflammatory
drugs (t-NSAIDs) are recommended, with adherence
to the recommended doses and monitoring for side
effects (Table 3). In general, any analgesic drug for
low back pain should be given at the lowest effective
dose for the shortest possible time (6). The parenteral
administration of NSAIDs or COX-2 inhibitors is not
recommended because of their adverse effects and
unproven efficacy (6). Metamizole is considered a
reserve analgesic in the light of current data, particu-
larly concerning side effects (6). COX-2 inhibitors can
be used to treat acute, non-specific back pain (as long
as the relevant warnings are heeded) if the traditional
NSAIDs are contraindicated or poorly tolerated (6).
Flupirtine has additional muscle-relaxing properties,
but, in the light of current evidence, particularly con-
cerning side effects, it should only be given to treat
acute pain for a maximum of two weeks, with weekly
checking of the liver function (e17). Insufficient evi-
dence is available to judge other muscle relaxants, e.g.,
methocarbamol, for the systemic treatment of painful
muscle tension (6). If the recommended analgesic
drugs (and NSAIDs in particular) are ineffective or
poorly tolerated, patients with nonspecific low back

Initial treatment

The overriding goal in the primary treatment of
low back pain is symptomatic relief, i.e., acute
reduction of the pain.
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What to tell the patient after specific causes of low
back pain have been ruled out*

® Everyday activities should be continued or resumed as soon as possible

® Bed rest should be avoided

® The patient’s low back pain is benign and reversible

® The pain may recur, but the patient can have an influence on his/her symp-
toms and their consequences

® |maging studies are of little use in this situation, and therefore not indicated

*modified from (e13)

pain can be given low-potency opioids such as
tramadol or tilidine, with close clinical follow-up (6).
Invasive treatments and surgery are not recommended

(6).

Acute, specific low back pain

Patients with neurologic findings such as muscle weak-
ness, impaired sensation in the lower limbs, and
bladder or bowel disturbances should undergo a
neurological examination including testing of
sensation, muscle strength (on the 5-point MRC scale),
intrinsic muscle reflexes, and nerve-stretching tests.

Electrophysiologic testing is indicated if the pa-
tient’s pain is unclear or difficult to classify or if it is
apparently of peripheral origin. Electromyography
(EMG) is unnecessary if the clinical and radiological
findings are entirely concordant.

An overview of the differential diagnosis and treat-
ment of specific low back pain for patients who need
immediate medical attention is given in eTable 3, and a
comparable table for patients with non-urgent problems
is given in eTable 4.

The vertebral bodies are generally overrated as a
source of low back pain. Pain of extravertebral origin,
arising from neighboring organs rather than from the
bony spine or its associated muscles, discs, and liga-
ments (Box 3), is estimated to account for at least 2% of

Acute, nonspecific low back pain

As only a few patients with low back pain have
red flags, while far more have functional distur-
bances, physical examination plays an important
role.
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Recommendations for the oral drug treatment of nonspecific low back pain, with evidence-based doses*!

Drug recommendation Dosage Recommendation*? Recommendation grade

Nonsteroidal anti-inflammatory drugs

Ibuprofen 1.2 g/d, atmost 2.4 g Positive (“should”) B
Diclofenac 100 mg/d, at most 150 mg (“should”) B
Naproxen 750 mg/d, at most 1.25 g (“should”) B
COX-2 inhibitors Celecoxib 200 mg/d Open (“can”) 0
(off-label use for acute low back pain) Etoricoxib 60-90 mg/d

Paracetamol (acetaminophen) 500-1000 mg/d, at most 3 g Open (“can”) 0
Low-potency opioids Depending on the preparation | Open (“can”) 0
Tramadol 50-100 mg

Tilidin N 50-100 mg

! modified from (6)

* The recommendations and grades listed here (positive [“should”] and open [‘can”]) are derived from the German National Disease Management Guideline
for Low Back Pain (6),which employs the evidence classification of the Centre for Evidence Based Medicine (CEBM) at the University of Oxford.

the cases of low back pain that are seen in primary care
(10) and should therefore always be kept in mind (6).

Imaging studies
These should only be ordered for strict indications be-
cause of their possible side effects and the danger of
overdiagnosis leading to chronification. Imaging is
necessary if any red flags are present (5). The clinical
suspicion of a fracture, infection, or radiculopathy is
an indication for MRI in preference to CT, as MRl is
more sensitive than CT for these conditions and,
unlike CT, does not expose the patient to ionizing
radiation (5). This also holds for fractures whose pre-
cise locality, type, and age (osteoporotic fracture) are
of clinical importance. Moreover, dynamic plain films
obtained after acute traumatic changes have been
ruled out permit assessment of the spine in motion.
The choice of imaging study can also be influenced by
local availability and cost (6). No imaging is needed
in the initial evaluation of acute low back pain if there
are no features in the history or physical examination
that suggest a specific cause (24). If the pain acutely
worsens, or persists and remains intractable for six
weeks or more, an imaging study is indicated (6).

All imaging studies should be read by a radiologist, and

Non-pharmacological treatment

With regard to non-pharmacological treatments for
acute low back pain, exercise therapy is no more
effective than the continuation of normal activity.

the ordering physician should discuss the findings with the
patient. These findings should be rationally correlated
with the findings of the history and physical examination.

Lahoratory testing
No laboratory tests should be obtained except to evalu-
ate specific disease entities that are suspected on the
basis of the history and physical examination. Ancillary
laboratory testing is needed if there is clinical evidence
that the pain has a specific cause.

Special aspects of a few important specific condi-
tions will be discussed in what follows.

Lumbar disc herniation

The clinical recognition of neurologic deficits (if any
are present) is the cornerstone of the diagnosis and
treatment of lumbar disc herniation (Box 1).

In most cases of disc herniation, the pain abates sponta-
neously within six weeks. Further diagnostic studies are
indicated if the pain persists or if neurologic deficits arise
(eTable 3). The L5 and S1 nerve roots are the ones most
commonly affected (in more than 80% of cases), owing to
herniations of the L4/5 and L5/S1 intervertebral discs (25).

Radicular pain with no more than mild weakness is
generally treated in the same way as pain of non-radicular

Pharmacotherapy

COX-2 inhibitors can be used to treat acute,
non-specific back pain (as long as the relevant
warnings are heeded) if the traditional NSAIDs
are contraindicated or poorly tolerated.
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origin, mainly with anti-inflammatory drugs, but
sometimes also with drugs specifically directed
against neuropathic pain, such as tricyclic antidepres-
sants; the evidence base is inconsistent (26, 27).
Patients should be mobilized as soon as possible with
active physiotherapy, and they should return to work as
soon as possible while being given adequate analgesic
medication, generally NSAIDs, but sometimes also
opioids over the short term. There is no evidence to
support the use of oral steroid tapers (27).

If the pain persists despite treatment, and neurologic
deficits arise, periradicular injections can relieve pain
and promote physical activity (28, 30). Epidural steroid
injections bring short- to intermediate-term relief (e18).
Transforaminal epidural techniques are superior to peri-
radicular injections (29).

If severe radicular symptoms persist despite appro-
priate, intensive conservative management for six
weeks or more, with concordant clinical and radiologi-
cal findings, surgery can be considered. Surgery is
unequivocally indicated in cases of cauda equina
syndrome with acute paraparesis and in cases of acute
or progressive severe motor deficits due to nerve root
compression (strength 3 or less on the MRC scale) (25).
The main manifestations of cauda equina syndrome are
urinary retention and a sensory deficit of variable ex-
tent in the lower lumbar and sacral dermatomes
(“saddle anaesthesia”), which may be accompanied by
severe radicular pain and mild weakness of the legs.

There is no significant difference between the long-
term outcomes of patients treated conservatively and
surgically in terms of symptoms and disability (29), but
surgery brings more rapid recovery (e19, 30).

Tumors

Spinal tumors usually manifest themselves initially
with nonspecific pain, and later with general functional
deficits (e20). An actual swelling is seen in only 16% of
cases (e21). The vast majority of spinal tumors (96%)
are metastases (e22). The remaining 4% consist of pri-
mary benign and malignant tumors and so-called
“tumor-like lesions” (€22, 31).

Any clinical suspicion of a spinal tumor should
prompt further diagnostic studies (e23, e24). Plain
films, although they are a part of the standard diag-
nostic work-up, only reveal osteolytic processes when
at least 30-50% of the bone substance is lost (e25).
MRI is the current gold standard of diagnostic screen-
ing for spinal tumors (31) (eTable 3). The diagnosis and

Imaging studies

Imaging studies should only be ordered for strict
indications because of their possible side effects
and the danger of overdiagnosis leading to
chronification. Imaging is necessary if any red
flags are present.
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Extraspinal causes of low back pain*

® vascular processes, e.g., aortic aneurysm

abscess, endometriosis, pelvic tumors
® neurological diseases, e.g., polyneuropathy, herpes zoster
® psychosomatic and psychiatric diseases

® abdominal and visceral processes, €.g., cholecystitis, pancreatitis, tumors

® gynecological/urological processes, e.g., urolithiasis, renal tumors, perirenal

*modified from (6)

treatment of patients with spinal tumors should be
discussed in an interdisciplinary tumor board.

Infections

Bacterial infections of the axial skeleton can arise by
continuity, by hematogenous spread from an extra-
spinal infection, or iatrogenically by contamination
during an invasive procedure (e26). They typically
cause nonspecific pain that persists when the patient
is at rest (e.g., in bed at night).

The acute phase of discitis/spondylodiscitis has
nonspecific manifestations and is thus easily misin-
terpreted. This entity is rare, with an incidence of
only 0.4-2.4 cases per 100,000 persons per year. The
radiologically visible changes arise late in its course,
and the rate of false-negative cultures can be as high
as 30% (32). Nonspecific spondylodiscitis accounts
for 2-7% of all cases of osteomyelitis and is the most
common infectious entity; most cases of nonspecific
spondylodiscitis are in the lumbar region (e27). This
condition has two incidence peaks, one in early child-
hood and another between the ages of 50 and 60.

Plain films do not reveal destruction of the upper
and lower vertebral body end plates until several
weeks after the onset of spondylodiscitis.

MRI can be used to diagnose this entity with high
sensitivity (96-100%) and specificity (92%); as it

Lumbar disc herniation

The clinical recognition of neurologic deficits (if
any are present) is the cornerstone of the diagno-
sis and treatment of lumbar disc herniation.
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Acute low back pain
or new episode of recurrent low back
pain

Pain history + physical examination

'

Red flags or suspicion of specific

YES | piagnostic evaluation
cause of low back pain — hospitalize if indicated
- consult specialist if indicated

no

Nonspecific low back pain

The initial managment of acute low back pain

reveals soft-tissue processes, it can detect discitis as
well as the early stages of spondylodiscitis (33). CT is
an alternative (e28). Scintigraphy can be used to
search for the primary source of infection.

The most common pathogen is Staphylococcus
aureus, accounting for 42-84% cases, followed by
Gram-negative bacteria (4—30%) and streptococci/en-
terococci (5-30%) (33). There is no single, uniform
treatment concept for spondylodiscitis. Successful
conservative treatment is based on antibiotic adminis-
tration and bed rest until the inflammatory parameters
return to the normal range, followed by external im-
mobilization in a corset. High-level evidence for this
form of treatment is lacking (33).

Surgical treatment involves thorough debridement
of the infected area, internal immobilization of the in-
fected spinal segments with dorsal and, sometimes,
ventral instrumentation, and prolonged antibiotic
administration (34, 35).

Spinal tumors

Spinal tumors usually manifest themselves initial-
ly with nonspecific pain, and later with general
functional deficits.

Fractures

The spine can be injured in a traumatic event involving
massive force, with resulting low back pain, but spinal
fractures often arise spontaneously or after relatively
mild trauma, generally because of osteoporosis. The
incidence of radiologically detectable fractures in 55-
to 79-year-old women is 1% per year; in men in the
same age group, it is 0.6% per year (36). Awoman over
age 50 has a more than 60% chance of sustaining an
osteoporotic fracture (€29).

Plain films still play an important role in diagnosis
and follow-up observation. MRI (STIR sequence) is the
method of choice for assessing the age of a fracture,
which is an important consideration in the indications
for treatment (eTable 3).

According to the current guidelines, osteoporotic
fractures of the spine that do not cause spinal instabil-
ity or neurologic deficits should be treated conser-
vatively at first (36). Progressive vertebral body
collapse and/or severe, intractable pain can be an
indication for surgical measures such as cement aug-
mentation (vertebroplasty, kyphoplasty) and spinal
realignment with intravertebral weight-bearing pros-
thetic material (€30). 10-30% of patients with a first
osteoporotic fracture will have a second one (37);
thus, proper management involves not only the
treatment of the fracture, but also the appropriate di-
agnosis and treatment of osteoporosis (a systemic
disease) in line with current guidelines, to prevent
further fractures.

An algorithm for the management of acute

low back pain

Red flags (Figure 1) should immediately prompt
further diagnostic investigation and, if necessary,
transfer to a center where spinal surgery can be per-
formed. Patients with back pain of any specific type
should be referred to the appropriate specialist(s). If a
meticulously taken history and a thorough physical
examination do not reveal any red flags or clear-cut
patho-anatomical findings, there is no immediate
indication for further ancillary diagnostic testing or in-
vasive treatment (Figure 2). If there are psychosocial
risk factors for the chronification of low back pain
(yellow flags), and especially if the pain is persistent,
the patient should undergo interdisciplinary assessment
four to six weeks after the onset of pain to evaluate the
indication for a multimodal treatment program; this is
because payors in Germany now generally request a

Infections

Bacterial infections of the axial skeleton can
arise by continuity, hematogenous spread from
an extraspinal infection, or iatrogenic contami-
nation. They typically cause nonspecific pain
when the patient is at rest (e.g., in bed at night).
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Further diagnos-
tic evaluation and
treatment

in acute, nonspeci-
fic low back pain
(modified from [6])

Patient with acute, nonspecific low back pain
or a new episode of recurrent low back pain

- Information/counseling (in particular, advice to continue or resume
normal everyday activities)

— Pharmacotherapy if indicated

— Accompanying non-pharmacological treatment if indicated

'

Improvement of pain and functional ability?
Resumption of normal activities?
(within 2—4 weeks)

Continuation of treatment, end of|
treatment in further course

Assessment of psychosocial risk factors for chronification

—

Are there any yellow flags?

— Counseling about individual risk profile

- If indicated, comprehensive interdisciplinary assessment of the indi-
cation for interdisciplinary multimodal treatment

- If not available — referral to a specialist for diagnostic evaluation and
assessment of the option of psychotherapy

In view of the intensity of pain, functional impairment, comorbidi-

ty, and patient’s wish for treatment:

- reassessment of treatment; if indicated, intensification of treat-
ment or addition of further therapeutic measures

- if indicated, specialized consultation for assistance with treat-
ment optimization (in particular, if the patient cannot work)

- if indicated, watchful waiting and continuation of symptomatic

treatment

statement from the treating physician as soon as the pa-
tient has been unable to work for four weeks because of
back pain. The remaining patients without any red or
yellow flags should be extensively informed and coun-
selled, in line with current guidelines, and should be
given analgesic medication as needed (Figure 2). If low
back pain persists despite six weeks of treatment in
conformity with the guidelines, the patient should

Fractures

Spinal fractures often arise spontaneously or after
relatively mild trauma, generally because of os-
teoporosis.

Deutsches Arzteblatt International | Dtsch Arztebl Int 2016; 113: 223-34

undergo comprehensive interdisciplinary evaluation
(38) to determine whether treatment should be con-
tinued in the current setting or whether the patient
should instead undergo an interdisciplinary multimodal
pain treatment program, on either an inpatient or an
outpatient basis, followed by an end assessment and an
official statement on the prognosis, further treatment,
and ability to work (39).

The treatment of acute low back pain

Red flags should immediately prompt further
diagnostic investigation and, if necessary, transfer
to a center where spinal surgery can be per-
formed.
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Please answer the following questions to participate in our certified Continuing Medical Education

program. Only one answer is possible per question. Please select the most appropriate answer.

Question 1

Which of the following is an indication for further diagnostic
studies?

a) Weakness of hip flexion (strength 3 on the Janda scale)

b) Trigger points for the pain

¢) Sacro-iliac joint syndrome

d) Lumbar hyperlordosis

e) Lumbago in the absence of trauma

Question 2

Which of the following is an indication for imaging (plain films
and MRI)?

a) Lumbago of one week’s duration

b) A fall on the back with pain afterward

¢) Lumbago of three weeks’ duration

d) Myogelosis in the lumbar paravertebral muscles

e) A functional disturbance of muscles

Question 3

What is the most important component of the initial treament of
nonspecific acute low back pain?

a) Invasive treatment

b) Cortisone taper

c) Opioids

d) Bed rest

e) Thorough patient information and counseling

Question 4

What is the most important part of initial history-taking in a
patient with acute low back pain?

a) The exclusion of red flags

b) The documentation of yellow flags

¢) Monitoring of sleep behavior

d) Occupational stress situations

e) The documentation of earlier episodes of back pain

Question 5

What is the main clinical manifestation of cauda equina
syndrome?

a) Marked lordosis

b) Stabbing pelvic pain

c) Multisegmental sensory deficit in the pelvic and crural area
d) Polyneuropathy
)

e) Circulatory disturbance in the legs

Question 6

What is the most common initial symptom of a spinal tumor?
a) Local swelling

b) Nonspecific pain

¢) Papular rash

d) Saddle anesthesia

€) Lumbar myelogelosis

Question 7

What should the patient be told when specific causes of low back
pain have been ruled out?

a) That he or she has an irreversible disturbance of spinal function

b) That he or she should continue all normal daily activities

c) That surgery is necessary, with various available options

d) That he or she should change jobs as soon as possible

e) That further diagnostic testing will soon follow

_= =

Question 8

What should be done if yellow flags are found?

a) Assessment of the indication for an interdisciplinary, multimodal
treatment program

b) Further imaging studies

¢) Intensified invasive treatment

d) Prescription of higher opioid doses

e) Avoidance of communication with other persons involved in treat-
ment

Question 9

What is the most important diagnostic test for patients presenting
with acute low back pain?

a) Electromyography

b) Plain films of the lumbar spine

¢) Physical examination of sensation and motor function

d) MRI of the lumbar spine
e) Quantitative sensory testing (QST)

Question 10

What pathogen is the most common cause of discitis/spondylo-
discitis?

a) Clostridium difficile

b) Influenza virus A/H2N2

c) Neisseria meningitidis

d) Staphylococcus aureus

e) Streptococcus pneumoniae
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eTABLE 1

Facet syndrome

History and physical examination:

— local and pseudoradicular symptoms and signs

- pain on movement

- facet tenderness

— pain on reclination

— positive injection test

— joint dysfunction on manual diagnosis

Radiological findings (not indicated on intial eva-

luation):

— differentiation from high-grade or activated spon-
dylarthrosis (possibly, juxtaforaminal cyst) or

— axial spondylarthritis

Types of low back pain associated with physical findings of no clear pathoanatomical significance

Differential diagnosis:

— major joint dysfunction (blockage)

— activated spondylarthrosis

Treatment:

analgesics (1-3 days), muscle stabilization,
manual medicine, facet injection if indicated

Sacro-iliac joint
syndrome

History and physical examination:

— sactro-iliac joint symptoms, positive provocation test

— functional leg length discrepancy

— injection test

Radiological findings (not indicated on intial

evaluation):

- differential diagnosis: inflammation (sacro-iliitis in
seronegative spondylarthritis)

Functional disturbance:

muscular imbalance

Treatment:

stahilizing exercises, analgesics (1-3 days) if needed,
manual medicine, sacro-iliac joint injection if indicated

Myofascial pain

History and physical examination:

— pathogenesis and definitive diagnosis still unclear

- generalized deconditioning

— pain on movement, possibly accompanied by
sensory and motor deficits (reversible)

— impaired proprioception

Radiological findings:

- no direct evidence

syndrome — muscle trigger points: local pain with peripheral — (low intra- and interrater reliability)
radiation Local treatment:
- peripheral and central sensitization active physiotherapy, manual therapy, infiltration, acu-
Radiological and histological findings: puncture
- not indicated
- no clear evidence from MRI or biopsy
Functional History and physical examination: - unclear pathogenesis and definition
instability - “snapping” feeling — treatment with manual medicine

- physiotherapeutic stabilization program
— caveat: surgery, differential diagnosis, structural
instability

MRI, magnetic resonance imaging
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eTABLE 2

Sensitivity and specificity of red flags (6)

Malignancy ‘
Age 250 years 0.77 0.71
History of cancer 031 0.98
Unintentional weight loss 0.15 0.94
No relief after 4 weeks of treatment 031 0.90
No relief with bed rest >0.90 0.46
Persistence for more than one month 0.50 0.81
Age = 50 years or history of cancer or unintentional | 1.00 0.60

weight loss or no relief after one month of treatment

Spinal osteomyelitis

Intravenous drug abuse, urinary tract infection, or 0.40 -

skin infection

Compression fracture

Age =50 years 0.84 0.61

Age =70 years 0.22 0.96
Trauma 0.30 0.85
Corticosteroid use 0.06 0.99
Ankylosing spondylitis

Age = 35 years 0.90 0.30
Morning stiffness 0.64-0.95 0.29-0.59
No improvement of pain in the supine position 0.80 0.49
Improvement of pain and stiffness on movement 0.69-0.75 0.45-0.90
Insidious onset 0.53-0.88 0.51-0.76
Duration of symptoms >3 months 0.71-0.86 0.09-0.54
Four of the above five signs positive 0.95 0.85

Disc herniation

Sciatica (assumed prevalence* 5%) 0.95 0.88
Cauda equina syndrome
Urinary retention 0.90 -
Saddle anesthesia 0.75 -
Sphincter dysfunction 0.60-0.80 -

* artifact
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MEDICINE

eTABLE 3

Fracture

— traumatic

- pathological
- osteoporotic

- red flags (Table 1)

— acute or acutely exacerbated
position-dependent pain

- pain and tenderness over spinous
processes

- in some cases, iliocostal syn-
drome

Specific causes of low back pain that need immediate treatment (red flags)

Imaging studies:

— plain films/MRI/CT

- scintigraphy for pacemaker
wearers

— bone densitometry (T score)

Laboratory testing:

— inflammatory parameters

Conservative:

— treatment of pain (strong analgesics
if needed)

- basis therapy (osteoporosis)

- physiotherapy

- stabilizing, activating corset

Surgical:

- signs of instability

— pain on plantar flexion

- bed-shaking test (peritoneal
irritation)

- neurologic deficit(s)

- CT of thorax and abdomen

— scintigraphy

Laboratory tests:

- CBC, ESR, CRP, etc.

— tumor markers, Karnofsky
score

- Tissue biopsy (CT- or MRI-
guided, or open)

(12" rib) (CBC +CRP) - vertebro-/kyphoplasty
— osteoporosis parameters - pedicle-screw-based instrumenta-
tion, possibly with ventral interposi-
tion (cage, vertebral body replace-
ment)
Prevention:
- regular intake of calcium, vitamin D,
and biphosphonates
— exercise
Massive disc her- | —red flags (Table 1) - MRI/CT Surgical:
niation - mutiple radicular deficits — electrophysiology: - decompression with:
- bladder/bowel dysfunction EMG, SSEP - sequestrectomy
- saddle anesthesia - nucleotomy
(cauda equina syndrome)
Bacterial infection | - red flags (Table 1) - inflammatory parameters The indication for conservative vs.
(spondylitis/ - B symptoms — MRI/CT with contrast medium | operative treatment (debridement,
spondylodiscitis, - pain - plain films in two planes filling of defects, instrumentation)
epidural or - swelling — biopsy for pathogen identifica- | depends on:
paravertebral ab- — signs of instability tion - neurologic deficits
scess) - pain on plantar flexion - optional: scintigraphy, echo- - stability
— bed-shaking test (peritoneal cardiography — abscess formation:
irritation) intradiscal
- neurologic deficit(s) epidural
paravertebral
0sseous
muscular
- pathogen identification
(specific/nonspecific)
Tumor - red flags (Table 1) Imaging studies - local at first, Neurologic deficit present:
- B symptoms then staging studies to rule - decompression and stabilization
- pain out instability (SINS): (dorsal or dorsoventral depending
- swelling — entire spinal axis on overall findings)

Neurologic deficit absent:

discuss plan in interdisciplinary tumor

board

Conservative:

- treatment of pain (strong analgesics
if needed)

- radiotherapy

- external stabilization (corset)

CBC, complete blood count; CRP, C-reactive protein; CT, computerized tomography; EMG, electromyography; ESR, erythrocyte sedimentation rate; MRI, magnetic
resonance imaging; SINS, spinal instability in neoplastic disease; SSEP, somatosensory evoked potentials
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MEDICINE

eTABLE 4

Disk herniation

- low back pain and radicular
sciatica (worse in leg than in
back), sometimes with sensory
and/or motor deficits

- positive nerve-stretching test

- reflex asymmetry

Specific types of low back pain that require further diagnostic evaluation

Imaging studies:

(DD herniation vs. stenosis vs. tumor)

— MR, plain films (CT if MRI is contra-
indicated)

Neurological/electrophysiological

testing:

- EMG, SSEP, NCS

—in suspected cauda equina syndrome,
examination of bladder and rectal function
(post-void residual urine volume, sphincter
tone)

Depending on the clinical findings:

conservative/interventional:

- analgesic and anti-inflammatory drugs

- physiotherapy

- periradicular/epidural injections

surgical:

— particularly in case of a motor deficit
(strength grade 3 or less)

— sequestrectomy

- nucleotomy

Spinal canal stenosis /
degenerative instability

- spinal stenosis syndrome,
limitation of walking distance
(neurogenic intermittent claudi-
cation), pain radiating into both
legs

- possibly, sensory and motor de-
ficits

Abnormally flexed posture of trunk

imaging studies:

- plain films

— functional myelography and post-
myelographic CT

neurological/electrophysiological

testing:

- ENG, SSEP, EMG

Depending on the clinical findings:
conservative:

- pain therapy

- physiotherapy

interventional:

PDA, sacral block

surgical:

- decompression

- decompression and fusion

Axial spondylitis and

Inflammatory back pain

Imaging studies:

- analgesic and anti-inflammatory drugs

- scoliosis: idiopathic,
structural, neuromyopa-
thic, other

- pelvic tilt
- shoulder height discrepancy
- spinal misalignment

Imaging studies:
— biplanar imaging of the entire spine

seronegative spondylo- syndrome - plain films/MRI (sacro-iliac joint, STIR - physiotherapy
arthropathy - onset before age 45 sequence) - maintenance therapy with rheumatologic
— back pain for more than 3mo. | - inflammatory parameters drugs if indicated
- morning stiffness >30° - HLA-B27
- improvement with movement
- pain at night rheumatologic consultation
— restriction of lateral bending
- sacro-iliac joint syndrome
— enthesitis (heel)
— insertion tendinitis
Deformities Clinical features: Early detection in children! Depending on the patient’s age and on

the cause and severity of the deformity:
- physiotherapy
— corset

syndrome with sensory deficit

(much less often, motor deficit)
- dermatomal rash, often arising

some time after the pain)

— CSF pleocytosis
- positive CSF serology

— idiopathic juvenile — asymmetry of waist —images on bending — surgical correction
kyphosis (Scheuermann's | - forward bending test — MRI (secondary scoliosis, intraspinal
disease) - hunchback anomalies)
- spondylolisthesis — lumbar protrusion - CT if indicated
(dysplastic types) - hyperkyphosis
- visible/palpable step in spine
- sacral kyphosis
- lumbar spine fixed in extension
Herpes zoster - mono- or pluriradicular pain Lumbar puncture and CSF examination: | - oral or IV virostatic drugs

(aciclovir, brivudine, famciclovir)
- analgesic drugs: cf. diabetic radiculopathy
- vaccination of patients at risk

Diabetic radiculopathy

- painful sensory and motor radi-
culopathy

— patient with diabetes mellitus

— other causes ruled out

- no rash

— CSF cell count normal, serology negative

Pharmacotherapy:

- metamizole, NSAIDs + TCA/SSNRI or gaba-
pentin/pregabalin; for lancinating pain, carba-
mazepine/capsaicin 8% ointment; if necessa-
ry, high- or low-potency opioids

Neuroborreliosis

- mono-/pluriradicular pain syn-
drome with sensory and motor
deficits

Lumbar puncture and CSF examination:
— CSF pleocytosis, elevated CSF protein
— intrathecal Borrelia-specific AB

- IV antibiotic treatment with ceftriaxone and
cefotaxime for 14-21 days, along with ste-
roid (prednisone 100 mg, decreasing dose)

- analgesic drugs: cf. diabetic radiculopathy

Spinal ischemia

— at first, pain in thoracic or lum-
bar spine, followed by develop-
ment of spinal cord transection
syndrome

— MRI/ spiral CT / angiography

- inhibition of platelet aggregation

- analgesic drugs (NSAIDs, high- or low-
potency opioids)

- physiotherapy

AB, antibodies; CT, computerized tomography; CSF, cerebrospinal fluid; DD, differential diagnosis; ENG, electroneurography; EMG, electromyography; MRI, magnetic resonance imaging; NCS,
nerve conduction study; NSAID, nonsteroidal anti-inflammatory drug; PDA, peridural anesthesia; SSEP, somatosensory evoked potentials; SSNRI, selective serotonin-norepinephrine reuptake

inhibitor; TCA, tricyclic antidepressant
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