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Abstract

The list of diagnostic options when approaching a patient with axial pain is impressively complex. Many offer limited diag-
nostic workups, but we could not find a truly comprehensive diagnostic guide to assist in the diagnostic evaluation. In this
short paper, we briefly described a long list of medical conditions, each of which can manifest as back or neck pain, and
whose prevalence ranges from common to very rare. We then proposed an algorithm for classifying them into subgroups.
Further referral to diagnostic tests and specialist consultations, after assignment to one of those subgroups, could save time
and unnecessary tests. We believe that this review and the proposed diagnostic algorithm can be valuable for medical educa-
tion and for use in the primary care setting for the diagnostic evaluation of any type of back or neck pain in all patient groups.
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Introduction

Neck and back pain is extremely common complaints in
orthopedic, pediatric, emergency, and general medical prac-
tice [1]. The range of differential diagnosis for neck and back
pain is enormous and even an experienced physician will
often find it difficult to make a correct diagnosis without a
systematic approach. While common diagnoses like a lateral
lumbar disc herniation are easily recognizable based on his-
tory and physical examination and can be differentiated from
a tumor or gouty tophus, or other pathologies that may com-
press a nerve root, with magnetic resonance imaging, the
diagnosis of rarer disorders is more difficult. For example,
fungal infections of the spine are almost always diagnosed
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with a delay which invariably reduces the chances of a good
outcome [2]. An exhaustive method of differential diagnosis
that enables the diagnostician to shorten the list of possible
diagnoses and decrease the number of diagnostic tests and
the time to final diagnosis is highly desirable.

This article describes a useful method for sorting possible
etiologic causes according to a short list of simple clinical
criteria. Our goal is to create a kind of a roadmap to facili-
tate the navigation between long lists of diagnoses and the
corresponding standard tests and imaging studies to confirm
or exclude them. Brief definitions are provided for each dis-
order in order to provide a “bird’s-eye view,” rather than an
in-depth description of multiple pathologies.

Several recent publications address the issue of diag-
nostic workup for low back pain. The often-recommended
approaches include its classification into acute versus
chronic pain and consideration of red flags, such as suspi-
cion or history of cancer (spinal cancer), intravenous drug
use, indwelling vascular catheter, and other infection site
(epidural abscess) [3], suggesting more severe pathology [1].
However, the reliability and predictive value of red flags
in the diagnosis of severe back pain etiologies has recently
been questioned [3]. The approach to pain in the cervical
and thoracic spine is addressed in individual publications,
but it is mostly extrapolated from the literature on low back
pain. This tendency to evaluate different parts of the spine in
isolation may carry some risk, as focusing on one anatomical
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part may mislead physicians and cause them to neglect other
parts. This review describes a comprehensive and practi-
cal systematic approach to diagnosing a patient with spinal
complaints.

Literature Review
Referred Pain

Referred pain is characterized by the absence of local signs
and tenderness on palpation and motion of the affected
region [4, 5]. It is of utmost importance to bear in mind that
neck and back pain can originate from a pathologic process
that is not located in the spinal column [6]. For example,
acute myocardial infarction or ischemia of the posterior wall
of the myocardium can cause thoracic interscapular pain that
can be accompanied by dyspnea, sweating, and palpitations.
Aortic aneurysm dissection can cause thoracic or lumbar
pain that develops suddenly or gradually. Signs of ischemic
shock or tachycardia are not always immediately apparent
and weak or absent pulses in the upper or lower extremi-
ties may be the first early sign. A pulmonary embolism can
cause the sudden appearance of thoracic back pain as well
as pulmonary bulla, pleuritis, pneumothorax, and empyema.
Lung cancer especially that expands to the posterior thorax
can cause thoracic back pain. Intra-abdominal pathologies,
such as pancreatic cancer with or without bone metastases,
can cause lumbar back pain that usually radiates to the abdo-
men as a “belt”. Posterior perforation of a peptic ulcer can
cause the sudden appearance of back pain and the gradual
development of signs of sepsis. Renal pathologies may cause
back and flank pain that radiates to the groin and that may be
accompanied by urinary symptoms, fever, chills, nausea, and
headaches. Various gynecological problems such as endo-
metriosis and menstrual cramps can also cause back pain.
Brain stem tumors can present as neck pain with or without
neurological abnormalities or gait abnormalities. Inflamma-
tion of the sacroiliac joint can cause poorly localized buttock
pain that can be confused with lumbar pain and sometimes
even be accompanied by radiating pain to the thigh and leg
with neurological manifestations due to involvement of the
lumbosacral plexus.

Trauma and Overuse

In cases of traumatic fracture, dislocation, or ligamentous
tear, the history of traumatic injury is not always obvious
if the patient is unconscious, demented, psychotic, under
the influence of alcohol or drugs, or is a nonverbal child.
In contrast, a history of trauma does not necessarily mean
that the pain has a traumatic etiology, and can be a “red her-
ring” distracting from the true cause. Strains and sprains
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of the spine are defined as low-energy injury, overuse, or
stretching of muscles or tendons and ligaments. Whiplash
injury is well described and can lead to neck and back pain
[7]. A “clay shoveler's fracture” is an avulsion injury of
the spinous processes of the cervical-thoracic junction that
can appear after injury or overuse. SCIWORA (spinal cord
injury without radiographic abnormality) is a syndrome of
traumatic injury/myelopathy without radiological findings
that was described in the 1970s’ [8] and was revealed as
being a contusion of the spinal cord by magnetic resonance
imaging (MRI). Central cord syndrome is caused by hyper-
extension of the neck which compresses the spinal cord and
can occur even without prior spondylosis and narrowing of
the spinal canal. It is manifested by muscle weakness that is
greater in the upper extremities, as well as by urinary reten-
tion and various sensory abnormalities. Pathological frac-
tures due to osteoporosis, infection, or a tumor can appear
without injury or after only a minor trauma. Stress frac-
tures of the pars-interarticularis (spondylolysis) are typical
to adolescents that are physically active, they appear more
often in volleyball players and weightlifters, and the pain
is typically “mechanical.” Stress fractures of the sacrum
appear in osteoporotic patients and may be responsible for
low back pain. Apophysitis of the vertebra (Scheuermann’s
diseaselosteochondrosis) appears in the thoracic spine (75%)
or in the lumbar spine in adolescents without apparent his-
tory of overuse. Only 20-60% will have pain, and the rest
will develop a painless kyphotic deformity [9]. Neurological
abnormalities are rare. Brown-Sequard syndrome is caused
by injury to a hemicord which can be traumatic or due to a
tumor: ipsilateral paralysis with loss of proprioception will
typically be observed, with contralateral loss of pain and
temperature sensation.

Infection

Osteomyelitis and/or discitis cause a sudden or gradual
appearance of back pain which can be at different levels
and vary in severity and may be accompanied by fever and
chills. The pain will be constant and include night pain,
and it might worsen over time without treatment. In chil-
dren, spondylodiscitis can present with gait abnormalities
or abdominal pain without back pain. An epidural abscess
will cause a turbulent illness with severe pain, fever, chills,
and progressive neurological deficiency caused by cord or
cauda compression. If the patient is partially treated, the
clinical picture may be deceivingly less severe. A paraspi-
nal abscess can cause prolonged fever even without pain,
or pain that radiates to the groin along the psoas muscle.
Fungal infections of the spine most often occur in immuno-
suppressed patients and cause back pain with various neu-
rological abnormalities due to cord or nerve root compres-
sion [2]. Brucellosis causes a systemic illness with fever and
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muscle and bone pain, including spinal involvement with
micro abscesses of the vertebra. Gonorrhea can cause men-
ingitis of the cord, especially in immunosuppressed indi-
viduals. Syphilis causes Charcot arthropathy of the spine
and (rarely) a gumma in the spinal canal that can compress
the cord or the nerve roots [10]. Tuberculosis of the spine
causes a slowly progressing illness, back pains, and deform-
ity with various neurological abnormalities. Spinal hydatid
disease (Echinococcus granulosus) is rare: its manifestations
are radiculopathy, myelopathy, and/or local pain due to bony
destructive lesions, pathological fracture, and consequent
cord compression. Herpes zoster causes suddenly appear-
ing back pain that radiates to the chest or the abdomen 2 or
3 days before the appearance of the typical herpetic vesicles
(the rash will not appear at all in some cases [zoster sine her-
pete]). Various viral diseases, such as influenza, can cause
back and bone pain that might appear before the fever and
other systemic signs. COVID-19 can cause lumbar pain in
acute and post-covid infection [11]. A Coxsackie-B virus
infection causes severe chest and back pain (“devil's grip”)
[12] Poliomyelitis, tetanus, and rabies can also cause back
pain and should be considered. Acute flaccid myelitis causes
fever and neck and back pain with flaccid motor paralysis of
various severities; with minimal sensory symptoms, cranial
nerve involvement is possible [13].

Tumor

Benign tumors of the spine, such as osteoid osteoma or
osteoblastoma, may cause back pain which may gradually
worsen over time. The pain is not dependent upon activ-
ity, and the characteristic night pain may be present [14].
Eosinophilic granuloma and Langerhans histiocytosis may
cause back pain with “vertebra plana” findings on imaging
studies [15]. Tumors of neural tissue, such as schwannomas,
may cause radiculopathic pain. Calcifying-pseudoneoplasm
of the spine (“CAPNON”) is a benign slow growing tumor
that can produce mass effect [16] causing weakness and gait
problems. Meningioma can have almost similar clinical pres-
entation and appearance on imaging. Chordoma is the most
common tumor of the sacrococcygeal region [17]. Malignant
tumors, such as Ewing’s sarcoma, are quite rare. Metastases
of epithelial tumors (lung, breast, prostate) are common in
the lumbar and sacral spine in older age. Tumors of hemat-
opoietic tissue, such as lymphoma or multiple myeloma, are
not rare.

Degenerative, Rheumatic, and Autoimmune

Intervertebral disc degeneration and herniation can cause
back or neck pain with radiculopathic pain in the extremities,
sometimes without any axial pain whatsoever. Piriformis
syndrome, which causes sciatic symptoms without back

pain, should be excluded. Nociceptive nerve fibers in the disc
which become sensitized by cytokines in the degenerative
disc cause “pure discogenic” pain [18]. In adolescents disc
herniation can be associated with separation of the apophy-
seal ring.[19] Non-specific back pain that worsens on stand-
ing is related to Modic I changes in the end plate (“active
discopathy”) [20]. Pediatric disc calcification causes a self-
limiting neck or back pain [21]. Symmetrical buttock pain
with perianal hypoesthesia, with or without sphincter weak-
ness, suggests a cauda equina syndrome and requires urgent
intervention [6]. Stenosis of the lumbar spinal canal will
cause back and buttock pain during ambulation that may
worsen and cause claudication. Stenosis of the cervical spi-
nal canal can cause cervical myelopathy with typical ataxia
[22]. Degeneration of the facet joints causes “mechanical”
pain on standing, walking, and physical effort. An “active”
osteophyte can appear at every vertebral level, but most
commonly in the lumbar spine, and it causes flank pain that
increases with movement and is aggravated by nighttime
movement. It may be easily diagnosed with a technetium
bone scan. Spondylolisthesis and spinal instability will cause
mechanical back pain. Costovertebral joint problems (most
often osteoarthrosis) will cause localized pain that worsens
with movement, coughing, and deep breathing [23]. Baas-
trup syndrome is caused by friction between adjacent spinal
processes that produce local inflammation and growth of a
bursa. Midline pain and tenderness that improves on flexion
and worsens on extension is typically found [24]. Diffuse
idiopathic skeletal hyperostosis can be asymptomatic or
cause back and neck pain [25]. “Crowned dens syndrome”
is caused by the deposition of calcium pyrophosphate dehy-
drate crystals around the odontoid process and is manifested
by severe neck pain and stiffness [26]. Spondyloarthropa-
thies, such as ankylosing spondylitis or psoriatic arthritis,
will cause axial back or neck pain often involving the sac-
roiliac joints as well. There is typical night pain with pro-
longed morning stiffness that is relieved by non-steroidal
anti-inflammatory drugs. Reactive arthritis tends to affect
the spine less but can cause inflammation of the vertebrae
and intervertebral joints. Bechet’s disease rarely involves the
spine and can cause myelitis and vasculitis of the cord. Other
rheumatic diseases, such as systemic lupus erythematosus
(SLE) or rheumatoid arthritis (RA), can affect the spine.
RA typically involves the upper cervical vertebra and the
craniocervical junction, causing atlantoaxial subluxation,
superior odontoid migration, or subaxial subluxation [27].
SLE can cause myelitis and vasculitis of the cord as well
as atlantoaxial subluxation/dislocation [28]. Gout can affect
the spine at any level, destroying the facet joints and caus-
ing hypointense lesions of the gout tophi that are visible in
the extradural space on T1-weighted MRI [10]. Clinically,
lumbar pain with radiculopathy will most often be observed
as in a laterally herniated disc or spinal claudication as seen
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in spinal stenosis. In levator scapula syndrome, periscapular
bursitis of the supraserratus bursa with involvement of the
levator scapula will cause pain and local tenderness at the
upper medial corner of the scapula [29] Inflammation or
strain of the rhomboids may cause thoracic back pain and
may be diagnosed by pain and tenderness in the rhomboids.
It is important to rule out spontaneous pneumothorax or
bulla that can present with a similar type of pain. Fibromy-
algia can cause back pain without any physical or labora-
tory findings other than local tenderness at known trigger
points. Myofascial pain syndrome resembles fibromyalgia,
but palpable tender and stiff trigger points are found in the
muscles and fasciae. Polymyalgia rheumatica presents
with neck, shoulder girdle, and hip pain, especially in the
morning, accompanied by low fever, fatigue, and malaise.
Erythrocyte sedimentation rate (ESR) and C-reactive pro-
tein (CRP) levels may be elevated, unlike in fibromyalgia.
Transverse myelitis is an inflammation of the spinal cord,
mostly thoracic, that is related to autoimmune or infectious
diseases or the use of certain drugs. It affects one or two
adjacent segments and causes back or neck pain with motor
weakness and complete paraplegia with sphincter paraly-
sis that develops over hours or days [30]. Arachnoiditis is
a chronic inflammation of the arachnoid sheath caused by
misplaced subdural injection of steroids or contrast medium
after spinal surgery as by various infectious agents. It can be
asymptomatic and detected incidentally by MRI but can also
cause severe chronic back pain when standing up and sitting
down with various neurological abnormalities associated
with nerve root or cauda compression [31]. Synovitis, Acne,
pustulosis, hyperostosis, and osteitis (SAPHO) syndrome can
affect the vertebrae and discs and cause the thickening of the
paravertebral tissues [32].

Vascular

Obstruction of the artery of Adamkiewicz that feeds the
anterior spinal artery (usually due to atherosclerosis) will
cause an infarction of the cord. Typically, severe back pain
and flaccid paralysis with pain and deficiency in temperature
sensation will develop within minutes or hours [33]. Level
D,_, will usually be the affected sensory level. Vibration and
proprioception will be relatively preserved due to a differ-
ent blood supply to the posterior cord. Arteriovenous mal-
formations can be small or large, and either asymptomatic
or cause radicular symptoms or sudden pain with various
neurological problems due to bleeding [34]. An aggressive
spinal hemangioma can grow out of the vertebral body into
the spinal canal, compress the cord and spinal roots, and
cause symptoms accordingly. It typically appears in young
adults and worsens during pregnancy [35]. An epidural or
subdural hematoma of the spine appears after trauma, epi-
dural injection, coagulation abnormalities, and thrombolytic
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therapy and causes the sudden appearance of pain with vari-
ous neurological problems up to complete paraplegia within
minutes or hours [36]. Wegener granulomatosis is a systemic
necrotizing granulomatous vasculitis. Neurologic symptoms
mostly include peripheral neuropathy and mononeuritis mul-
tiplex, with rare cases of meningeal involvement. Cervical
spinal cord compression leading to myelopathy has also been
reported [37]. Other vasculitides may also affect the spine.

Congenital/Developmental

Congenital malformations, such as hemivertebra and block
vertebra, cause deformation of the spine with or without
pain. If pain is present, it is usually mechanical pain caused
by degenerative changes in adjacent segments. Syrinx is
caused by partial obstruction of the CSF flow from various
causes, and it is usually painless. Neurologically, it presents
as a kind of central cord syndrome, with upper extremity
weakness and diminished pain and temperature sensation in
a “mantle-like” shape, is observed, and develops gradually in
years. Vibration and proprioception sensations remain rela-
tively intact [38]. Chiari malformations can cause headaches
and neck pain with various neurological problems (myelopa-
thy, cerebellar symptoms, and central cord syndrome) due
to pressure on the brain stem and cervical cord and develop-
ment of a syrinx. Bertolotti syndrome (lumbosacral transi-
tional vertebra) is a congenital pseudarthrosis of a transverse
process of L5 with the ileum or the sacrum [39]. Mechanical
low back pain is typical in young adults.

Psychogenic

Complaints of neck and back pain are common in somato-
form disorders, conversion disorders, and malingering [40].
Diagnosis is by exclusion.

Metabolic/Endocrine

Paget's disease is asymptomatic in 70-90% of cases but it
can affect the axial skeleton and cause back and pelvic pain.
Enlargement of vertebral bodies can cause compression of
nerve roots, the cord, and the cauda equina. Pagetic sarcoma
is rare, but any prolonged change in pain in a Paget’s disease
patient demands investigation. Hyperparathyroidism and
renal osteodystrophy can cause pain due to spinal involve-
ment, pathological fractures, and development of a “brown
tumor.” Osteomalacia causes generalized skeletal pain, espe-
cially of the back and pelvis [41]. Ochronosis causes disc
calcifications and herniation with generalized and advanced
arthritic changes [42].
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latrogenic

Failed back syndrome is a syndrome of chronic back pain
after surgery that was intended to treat back pain caused by
various causes but did not result in improvement [43]. It can
be caused by disc remnants, recurrent disc herniation, dam-
age to nerves during surgery, operation on the wrong seg-
ment, spinal stenosis or instability, epidural fibrosis, arach-
noiditis, and infection. The clinical picture depends upon
etiology [43]. Several medications can cause back pain, for
example: statins, bisphosphonates (especially resindronate),
aromatase inhibitors, isoretinoin, and carvedilol [44].

Idiopathic

Sarcoidosis of the spine is rare and can involve the cord,
meninges, and bone. Clinically, neck or back pain with vari-
ous neurological problems is observed. Cervical involve-
ment is more common than thoracic or lumbar involvement
[45]. Torticollis is involuntary contraction of neck muscles
(dystonia), usually the sternocleidomastoid. It is mostly idi-
opathic, but it can be secondary to trauma, muscle inflamma-
tion, infection, antipsychotic drugs, or a tumor. Hereditary
cases have also been described. It can be a sign of atlanto-
axial rotatory subluxation in children. It must be differenti-
ated from congenital torticollis due to obstetric trauma to
the sternocleidomastoid muscle [46].

Back Pain in Pregnancy

Back pain in pregnancy can be caused by all of the above
disorders, and some tumors are known to progress and
become symptomatic during pregnancy, including giant cell
tumors [14] and hemangiomas [35]. However, majority of
pregnant women experience either the pelvic girdle pain or
the pregnancy-related low-back pain [47]. It is characterized
by mechanical back and pelvic pain that is relieved at rest.
Any pain that is not relieved by rest, occurs at night, or is
progressive requires investigation.

Method

At the first encounter with a patient in the clinic, the phy-
sician has several simple diagnostic tools at his disposal.
According to our experience, based on the history, physical
examination, and simple laboratory and imaging data, it is
often possible to make a clear diagnosis or at least deter-
mine the direction and assign the patient to one or another
category, which will facilitate further investigation. We
wanted to pass on this knowledge and experience to phy-
sicians less experienced in this field, but we believe that
even the experienced orthopedist or rheumatologist can

benefit from a systematic and well-organized approach.
We suggest sorting the above disorders that cause neck
and back pain into 7 clinical groups according to several
simple clinical, laboratory, and imaging criteria that will
enable us to improve and speed up the diagnostic process
and direct further investigative studies aimed at arriv-
ing at the correct final diagnosis (Table 1) These clinical
groups or syndromes are often easily recognizable as early
as history taking and the initial physical examination of
the patient. For didactic reasons, we put the category of
referred pain first because physicians tend not to think
about diagnoses that are not part of their specialty:

(i) Referred pain from the cranium, chest, or abdo-
men. Each disorder has individualized symptoma-
tology and should be differentiated by appropriate
symptoms and signs. A high index of suspicion is
required. For example, a 66-year-old diabetic smoker
who complains of interscapular back pain with sud-
den onset should be cleared for a cardiac or vascular
event before proceeding to an orthopedic workup.

(i)  Pain with signs of infection. Fever, chills, hyper-
hidrosis, leukocytosis, and increased acute phase
reactants (CRP, ESR, ferritin) should all point to
an infectious etiology. The clinical picture can be
less clear in chronic or partially treated infections.
Further investigation involves computerized tomo-
graphic and/or MRI studies, cultures, antibody lev-
els (brucellosis, syphilis) and tissue diagnosis when
indicated.

(iii)  Pain with signs of nerve root compression. This cat-
egory includes any process that compresses the nerve
root and causes pain that is referred to the extremity
with relevant segmental sensory, motor, and reflex
abnormalities. It can be investigated by CT or MRI
scanning. The presence of F-waves in neurophysio-
logical studies can confirm the diagnosis and severity
of radiculopathy and whether the radicular damage
is acute or chronic. The presence of F-waves may be
seen in polyneuropathies. Needle electromyography
also has diagnostic utility for radiculopathy [48].

(iv)  Pain with signs of cord or cauda compression. This
category includes sensory level, paraplegia, or para-
paresis and signs of myelopathy. It always requires
imaging, preferably gadolinium-enhanced MRI. Tis-
sue diagnosis of any existing tumors is required.

(v)  Mechanical pain. This refers to pain that depends
upon movement and effort and is relieved by rest
and recumbency. A precise diagnosis can usually be
achieved by careful history taking, physical examina-
tion, and plain films. A CT scan may sometimes be
needed to improve detail.
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g ZE ., é (vii)  Pain with other characteristics, with or without local
=] 3] . . . .
£ 5 g3 g tenderness. A precise diagnosis of the source of this
o~ S é 2 ~ . . . .
S A = pain can be achieved by careful history taking and
o . g physical examination, and plain films. A CT scan
g o % éﬁ g gﬁ § may sometimes be needed to improve detail. Specific
= o . . . .
8 ‘3 ‘§4 §o§ Sg. |8 studies for metabolic/endocrine disorders may also
g 2 [ S| =
E zBES q% 3| g be needed.
9] ET xw O8] 2
= FESBLEE| 2
B [~ = = Sy = ¥}
w A )
>
=]
- do g
S < ] < 8 8
o0g 28 ~E £ El
s 3 g5 22— g - . .
£38 [JEEz:, |3 Discussion
2 0 4 230 5= 828 <
EBE [g=2ggg® i
,5: § g 25 g § 3o g :5 The need for a systematic approach to back pain has long
¥ oo A £ been acknowledged in primary care [3, 49]. Underwood has
§ o d0F g discussed the poor performance of the red flags approach
3 § Zz é g 5: g S due to the high prevalence of at least one red flag in back
S = PN = . . .
o o & é‘) § 5 i '§~ pain patients and the rarity of severe pathology. Instead, he
o) 2 Iz . .
2 = _én E § Sr Eﬁ proposed focusing upon a selected number of disorders that
% FES B LS E need to be diagnosed early: cauda equina syndrome, major
= A E; intra-abdominal pathology, focal infections, and fractures.
=] . . .
2 v 8 g For other causes of back pain, he proposed that diagnosis
5 @ § > can be made over a period of time and with several obser-
g = = vations, because reasonable delay would not endanger the
= 2 E ) patient and it would not affect the initial treatment in many
< = IS
A g 95} 2 S = 50]
S =g 3 °3 cases [50].
@ - —~~ N . .
- % 8 g % o Singleton and Edlow have also suggested a systematic
g . S . . .
2 8 % :::’ s approach for risk stratification and diagnosis of severe spinal
13 < 5 . .
E _ f ; £ & ; pathology in emergency departments [1]. Our approach is
= BE = == somewhat similar to theirs by adopting a mental framework
k31 . = < . . ..
g .fg £ 8 = 2 5 that includes benign self-limited musculoskeletal patholo-
s e g £ 8 gies, spinal pathologies that cause neurologic disability due
SRS S g B 8 o . .
- EE £ Z to cord or cauda damage, and non-spinal (abdominal or ret-
7 5 5 A . .
g E 3 % § § roperitoneal) causes of low back pain.
Q . 37 . . ”
£ 8 £ s =8 Bardin et al. proposed a “diagnostic triage” for low back
< < . . . . .
g g _é 58 By pain, starting with exclusion of non-spinal causes and con-
S o= 0 O .. . . .
5 §D @E g 4B tinuing with allocation of patients to one of 3 broad cat-
Q Q = . . . .
S E =<3 2 g egories: specific spinal pathology (< 1% of cases), radicular
- E §§ syndrome (5-10% of cases), and non-specific low back pain
Q ! 1 . . .
g E = E S g = ; (90-95% of cases), with the latter being diagnosed by exclu-
= < Q .
g | = SEZE S 2 sion of the former two [6].
S |lg & =8 5 =
o Q L 3 = = . . .
S % £ Z ‘gn 5o § 5 E We find the above diagnostic approaches to back pain
2 R §0§ 3 g & T2 useful and effective guides for the workup of low back pain.
Rl=8 [~ 35 They aim to avoid overlooking an important pathology in
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a patient with low back pain, and useful for the work of
a primary care physician which does not need to make a
definitive diagnosis, but not comprehensive enough for a
musculoskeletal specialist. The originality and the relative
advantage of this article is an inclusive overview of spinal
pathologic conditions from the cervical to the sacral spine.
This, as previously stated, would educate the reader to have
a more wide view of the spinal pathology. Extending the
number of pain syndromes (7 instead of 3 or 4[1, 6]) makes
this review useful for non-emergency settings. We believe
that using the list of the above 7 syndromes will guide any
physician that is concerned with diagnosis of axial pain to
wisely diagnose the underlying pathology with the minimum
number of diagnostic tests and referrals.

Author Contribution EK: conceptualization, methodology, writing;
HS: methodology, writing; NS: methodology, writing; AT: methodol-
ogy, writing; EB: methodology, writing.

Data Availability Not applicable.

Code Availability Not applicable.

Declarations
Ethics Approval Not applicable.
Consent to Participate Not applicable.

Consent for Publication Was sent to the corresponding author.

Conflict of Interest The authors declare no competing interests.

References

1. Singleton J, Edlow JA. Acute nontraumatic back pain. Emerg Med
Clin North Am. 2016;34:743-57.

2. Ganesh D, Gottlieb J, Chan S, Martinez O, Eismont F. Fungal
infections of the spine. Spine. 2015;40:E719-28.

3. Galliker G, Scherer DE, Trippolini MA, Rasmussen-Barr E,
LoMartire R, Wertli MM. Low back pain in the emergency depart-
ment: prevalence of serious spinal pathologies and diagnostic
accuracy of red flags. Am J Med. 2020;133:60-72.e14.

4. Chamberlain R. Hip Pain in adults: evaluation and differential
diagnosis. Am Fam Physician. 2021;103:81-9.

5. Bogduk N. On the definitions and physiology of back pain,
referred pain, and radicular pain. Pain. 2009;147:17-9.

6. Bardin LD, King P, Maher CG. Diagnostic triage for low
back pain: a practical approach for primary care. Med J Aust.
2017;206:268-73.

7. Bannister G, Amirfeyz R, Kelley S, Gargan M. Whiplash injury.
J Bone Joint Surg Br. 2009;91:845-50.

8. Wyndaele JJ. SCIWORA. Spinal Cord. 2016;54:755-755.

9. Patel DR, Kinsella E. Evaluation and management of lower back
pain in young athletes. Transl Pediatr. 2017;6:225-35.

10. Dodson SC, Koontz NA. Spinal manifestations of systemic dis-
ease. Radiol Clin North Am. 2019;57:281-306.

SN Comprehensive Clinical Medicine
A SPRINGER NATURE journal

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

217.

28.

29.

30.

31.

Pascarella G, Strumia A, Piliego C, Bruno F, Buono RD, Costa
F, et al. COVID-19 diagnosis and management: a comprehen-
sive review. J Intern Med [Internet]. [cited 2020 May 24];n/a.
Available from: https://onlinelibrary.wiley.com/doi/abs/ https://
doi.org/10.1111/joim.13091.

Kenzaka T, Hida Y, Matsumoto M, Akita H. A case of epidemic
myalgia with symptoms resembling acute purulent spondylitis
and discitis. BMC Musculoskelet Disord. 2016;17:323.
Messacar K, Schreiner TL, Van Haren K, Yang M, Glaser CA,
Tyler KL, et al. Acute flaccid myelitis: A clinical review of US
cases 2012-2015. Ann Neurol. 2016;80:326-38.

Orguc S, Arkun R. Primary tumors of the spine. Semin Muscu-
loskelet Radiol. 2014;18:280-99.

Di Felice F, Zaina F, Donzelli S, Negrini S. Spontaneous and
complete regeneration of a vertebra plana after surgical curet-
tage of an eosinophilic granuloma. Eur Spine J. 2017;26:225-8.
Saha A, Arevalo-Perez J, Peck KK, Rosenblum M, Bilsky M,
Lis E, et al. Calcifying pseudoneoplasm of the spine: imaging
and pathological features. Neuroradiol J. 2018;31:440—4.
Krasin E, Nirkin A, Issakov J, Rabau M, Meller I. Carcinoid
tumor of the coccyx: case report and review of the literature.
Spine. 2001;26:2165-7.

Theodore N. Degenerative cervical spondylosis. N Engl J Med
Mass Med Soc. 2020;383:159-68.

Shah SA, Saller J. Evaluation and diagnosis of back pain in chil-
dren and adolescents. ] Am Acad Orthop Surg. 2016;24:37-45.
Splendiani A, Bruno F, Marsecano C, Arrigoni F, Di Cesare
E, Barile A, et al. Modic I changes size increase from supine
to standing MRI correlates with increase in pain intensity in
standing position: uncovering the “biomechanical stress” and
“active discopathy” theories in low back pain. Eur Spine J Off
Publ Eur Spine Soc Eur Spinal Deform Soc Eur Sect Cerv Spine
Res Soc. 2019;28:983-92.

Bagatur AE, Zorer G, Centel T. Natural history of paediatric
intervertebral disc calcification. Arch Orthop Trauma Surg.
2001;121:601-3.

Cohen SP. Epidemiology, Diagnosis, and Treatment of Neck
Pain. Mayo Clin Proc. 2015;90:284-99.

Erwin WM, Jackson PC, Homonko DA. Innervation of the
human costovertebral joint: implications for clinical back pain
syndromes. ] Manipulative Physiol Ther. 2000;23:395-403.
Alonso F, Bryant E, Iwanaga J, Chapman JR, Oskouian RJ,
Tubbs RS. Baastrup’s disease: a comprehensive review of the
extant literature. World Neurosurg. 2017;101:331-4.

Tripathi M, Rajmohan D, Quirk C, Beckett B, Choi D, Rich-
Garg N, et al. Diffuse idiopathic skeletal hyperostosis, associ-
ated morbidity, and healthcare utilization: a university hospital
experience. JCR J Clin Rheumatol. 2020;26:104-8.

Lee GS, Kim RS, Park HK, Chang JC. Crowned dens syndrome:
a case report and review of the literature. Korean J Spine.
2014;11:15-17.

Cha TD, An HS. Cervical spine manifestations in patients with
inflammatory arthritides. Nat Rev Rheumatol Nature Publishing
Group. 2013;9:423-32.

Jameson JL, editor. Harrison’s principles of internal medicine.
Twentieth. New York: McGraw-Hill Education; 2018.
Estwanik JJ. Levator scapulae syndrome. Phys Sportsmed Tay-
lor & Francis. 1989;17:57-68.

Hammerstedt HS, Edlow JA, Cusick S. Emergency department
presentations of transverse myelitis: two case reports. Ann
Emerg Med Elsevier. 2005;46:256-9.

Kochany JZ, Tran ND, Sarria JE. Increasing back and radic-
ular pain 2 years following intrathecal pump implantation
with review of arachnoiDitis. Pain Med Oxford Academic.
2013;14:1658-63.


https://onlinelibrary.wiley.com/doi/abs/
https://doi.org/10.1111/joim.13091
https://doi.org/10.1111/joim.13091

SN Comprehensive Clinical Medicine (2022) 4:232

Page9 of 9 232

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

Firinu D, Garcia-Larsen V, Manconi PE, Del Giacco SR. SAPHO
syndrome: current developments and approaches to clinical treat-
ment. Curr Rheumatol Rep. 2016;18:35.

Pai V, Rochlani Y, Sahaya K. Back pain—an ominous harbinger of
spinal cord infarction. J Ark Med Soc. 2014;111:134-5.
Peckham ME, Hutchins TA. Imaging of vascular disorders of the
spine. Radiol Clin North Am. 2019;57:307-18.

Han I-H. Pregnancy and spinal problems. Curr Opin Obstet
Gynecol. 2010;22:477-81.

Okazaki T, Nakagawa H, Hayase H, Irie S, Inagaki T, Saito O,
et al. Idiopathic and chronic epidural hematoma in the lumbar
spine: a case report and review of literatures. Neurol Med Chir
(Tokyo). 2018;58:138-44.

Mentzel H-J, Neumann T, Fitzek C, Sauner D, Reichenbach JR,
Kaiser WA. MR imaging in Wegener granulomatosis of the spinal
cord. AJNR Am J Neuroradiol. 2003;24:18-21.

Kahn EN, Muraszko KM, Maher CO. Prevalence of Chiari
I malformation and Syringomyelia. Neurosurg Clin N Am.
2015;26:501-7.

Yousif S, Wood M. Minimally invasive resection of lumbosacral
pseudojoint resulting in complete resolution of a lower back pain
— a case report and review of Bertolotti syndrome. J Clin Neurosci
Elsevier. 2018;51:67-8.

Edmond SL, Werneke MW, Hart DL. Association between
centralization, depression, somatization, and disability among
patients with nonspecific low back pain. J Orthop Sports Phys
Ther J Orthop Sports Phys Ther. 2010;40:801-10.

Oh HM, Oh J, Kim KT, Lee JI. Osteomalacia as a cause of
chronic low back and buttock pain. Am J Phys Med Rehabil.
2015;94(10):98-9. https://doi.org/10.1097/PHM.0000000000
000343.

Gil JA, Wawrzynski J, Waryasz GR. Orthopedic manifestations of
ochronosis: pathophysiology, presentation, diagnosis, and man-
agement. Am J Med. 2016;129(536):e1-6.

43.

44,

45.

46.

47.

48.

49.

50.

Baber Z, Erdek MA. Failed back surgery syndrome: current per-
spectives [Internet]. J Pain Res Dove Press. 2016 [cited 2020
May 16]. p. 979-87. Available from: https://www.dovepress.com/
failed-back-surgery-syndrome--current-perspectives-peer-revie
wed-article-JPR.

Conforti A, Chiamulera C, Moretti U, Colcera S, Fumagalli G,
Leone R. Musculoskeletal adverse drug reactions: a review of
literature and data from ADR spontaneous reporting databases.
Curr Drug Saf. 2007;2:47-63.

Radwan W, Lucke-Wold B, Robadi IA, Gyure K, Roberts T, Bha-
tia S. Neurosarcoidosis: unusual presentations and considerations
for diagnosis and management. Postgrad Med J. 2017;93:401-5.
Gray GM, Tasso KH. Differential diagnosis of torticollis: a case
report. Pediatr Phys Ther. 2009;21:369-74.

Vermani E, Mittal R, Weeks A. Pelvic girdle pain and low back
pain in pregnancy: a review. Pain Pract. 2010;10:60-71.

Fisher MA. F-Waves — physiology and clinical uses. Sci World J.
2007;7:144-60.

Ferreira GE, Machado GC, Oliver M, Maher CG. Limited evi-
dence for screening for serious pathologies using red flags in
patients with low back pain presenting to the emergency depart-
ment. Emerg Med Australas. 2018;30:436-7.

Underwood M. Diagnosing acute nonspecific low back pain: time
to lower the red flags? Arthritis Rheum. 2009;60:2855-7.

Publisher's Note Springer Nature remains neutral with regard to
jurisdictional claims in published maps and institutional affiliations.

Springer Nature or its licensor (e.g. a society or other partner) holds
exclusive rights to this article under a publishing agreement with the
author(s) or other rightsholder(s); author self-archiving of the accepted
manuscript version of this article is solely governed by the terms of
such publishing agreement and applicable law.

SN Comprehensive Clinical Medicine
A SPRINGER NATURE journal


https://doi.org/10.1097/PHM.0000000000000343
https://doi.org/10.1097/PHM.0000000000000343
https://www.dovepress.com/failed-back-surgery-syndrome--current-perspectives-peer-reviewed-article-JPR
https://www.dovepress.com/failed-back-surgery-syndrome--current-perspectives-peer-reviewed-article-JPR
https://www.dovepress.com/failed-back-surgery-syndrome--current-perspectives-peer-reviewed-article-JPR

	A Quick and Comprehensive Guide to Differential Diagnosis of Neck and Back Pain: a Narrative Review
	Abstract
	Introduction
	Literature Review
	Referred Pain
	Trauma and Overuse
	Infection
	Tumor
	Degenerative, Rheumatic, and Autoimmune
	Vascular
	CongenitalDevelopmental
	Psychogenic
	MetabolicEndocrine
	Iatrogenic
	Idiopathic
	Back Pain in Pregnancy

	Method
	Discussion
	References


