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The spine occupies a special place in the complex anatomical
structure of the human body and is, on the one hand, the center
of statics and movement, and on the other, a protective frame
for the nerve roots and spinal cord. Wide connections between
the structures of the spinal canal and other organs determine
their participation in the formation of many different syndromes.
It can be confidently stated that the aphorism «all diseases are
caused by the nerves» gave way to the thesis «all diseases are
caused by the spine». However, it is important to clearly diffe-
rentiate vertebrogenically caused syndromes from somato-neu-
rological manifestations of various diseases. Objective. To draw
the attention of the general medical community to the prob-
lem of overdiagnosis of vertebrobogenic syndromes. Methods.
Relevant literature in specialized sources for the last 10 years
and own 25-year experience at the Sytenko Institute of Spine
and Joint Pathology National Academy of Medical Sciences
of Ukraine. Results. Own experience and published information
indicate the polymorphism of complaints with which patients
turn to a vertebrologist. Syndromes associated with changes
in the cervical, thoracic and lumbar regions of the spine are
considered. The attention is focused on their anatomical fea-
tures. The necessary studies are indicated for the differential
diagnosis of the vertebrogenic origin of clinical manifestations
from other diseases depending on the level of the spine. Conclu-
sions. The diagnosis of vertebrogenic disorders should not be
confused with diseases that are not directly related to the spine
or to the locomotor system in general. This attitude can deprive
the doctor of the opportunity to diagnose the existing «non-
vertebrogenic diseasey. Only a complex and thorough analysis
of clinical and paraclinical data, coordinated work of doctors
of all specialties make it possible to establish an accurate di-
agnosis, which will provide pathogenetically conditioned treat-
ment.

Xpebem nocioae ocobauee micye 6 CKIAOHIU AHAMOMIYHIL KOH-
CMpYKYIi 100CbKO20 Op2anismy ma €, 3 00H020 O0KY, YeHmpom
cmamuky ma pyxy, i3 iHuo20 — 3aXUCHUM KapKacom OJis Hep-
806UX KOPINYi6 I cnunno2o mo3Ky. [llupoxi 36’sa3xu cmpykmyp
Xpebmosoeo Kauany 3 IHUWUMU OP2AHAMU 0OYMOBIIOIMb IXHIO
yuacms y (popmyeanni 6e3niui pisnux cunopomis. Mooicna énes-
HEeHO KOHCMAamygeamu, wo agopusm «yci xeopodu — 6i0 Hepeiey
nOCMynuecs nepuwicmio mesi «ci x6opoou — 6i0 xpebmay.
IIpome sasicnugo uimko Oougepenyilosamu eepmedbpo2ento
00YyMO81eHT CUHOPOMU 8i0 COMAMO-HEBPONIOIUHUX NPOAGIE Pi3-
HomanimHux 3axeopiogansv. Mema. 3eeprnymu ysazy wiupoxoeo
JKapceko20 3azany na npobremy einepoiaznocmuku gepmeo-
poeenno obymogrenux cunopomis. Memoou. IIpoananizoearo
penesanmuy nimepamypy 8 Cneyianizo8aHux 0jcepenax 3d
ocmanni 10 poxis i enacuuii 25-piunuii doceio y YV «II1XC
im. npopp. M. 1. Cumenxa HAMH Ykpainuy. Pezynomamu.
Bracunuii 0oceio ma onybnikoeauna ingopmayis eKazyonv
Ha noaiMop@hizm ckape, 3 AKUMU NAYIEHMU 36ePMAIOMbC 00
eepmebponoza. Pozensnymo cunopomu, acoyiviosani 3i 3miHa-
MU Y WUUHOMY, 2PYOHOMY MA NONEPeKo8oMy 6i00iiax xpebma.
Axyenmosano yeacy Ha iXHIX aHAMOMIUHUX OCOONUBOCTAX.
Vkasano na neobxioni docniodcenns 0ns ougepenyiinoi diae-
HOCMUKU 8epmedpo2enHo20 NOX00JCeHHA KAIHIYHUX NPOAGIE
810 THIUX 3AX80PIOBAHL 3ANEAHCHO BI0 pigHA Xpebma. Buchoski.
He cnio nnymamu diaeno3 eepmeOpoceHHi nopyueHHs ma 3a-
X8OPIOGANHA, SAKI He MAIOMb NPAMO20 GIOHOWIeHHS aHl 00 Xpeo-
ma, aui 83a2aii 00 onopHo-pyxoeoi cucmemu. Taxe cmagnenus
Modice no30asumu NiKaps MOANCIUBOCMI OIlaeHOCMYBAMU HASGHE
«Hesepmebpocenne 3ax6oprosanuany. Jluwe komniekcuuil i pe-
MmenbHUll AHANI3 KITHIYHUX [ NAPAKATHIYHUX OAHUX, 371a200CeHa
1L y32000iceHa poboma nikapis ycix cneyianibHocmetl 0arons 3Mo-
2y 6cmanosumu moyHull 0iacros, AKull 3abe3neuums namozene-
muuno o6ymosnene nikysanns. Knouvosi cnosa. Bepmebpoeenni
cunopomu, 2inepdiaznocmuxa, ougepenyiina oiaznocmuxa,
namonozis xpebma.
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Introduction

The spine occupies a special place in the complex
anatomical structure of the human body and is, on
the one hand, the center of statics and movement, and
on the other, a protective frame for the nerve roots
and spinal cord. Wide connections between the struc-
tures of the spinal canal and other organs determine
their participation in the formation of many different
syndromes. It can be confidently stated that the apho-
rism «all diseases are caused by the nerves» gave way
to the thesis «all diseases are caused by the spine».

The basis for overdiagnosis of vertebrogenic synd-
romes is the number and variety of their clinical ma-
nifestations in the form of root, vascular and spinal
compression disorders in combination with changes
in the emotional sphere. The main pathogenic fac-
tors of their formation are: compressive mechanisms
and reflex effects, accompanied by an aseptic inflam-
matory process, microcirculatory disorders and their
combination. Therefore, it is important to clearly dif-
ferentiate vertebrogenically caused syndromes from
somato-neurological manifestations of various di-
seases [1-3].

The purpose of our informative message is to
draw the attention of the general medical community
to the problem of overdiagnosis of vertebrobogenic
syndromes.

Material and methods

The study involved assessment of the relevant lite-
rature in specialized sources for the last 10 years and
own experience at the State Institution «Professor
M. L. Sytenko Institute of Spine and Joint Pathology
of the National Academy of Sciences of Ukrainey.

Results and their discussion

Our observational experience and published infor-
mation indicate the polymorphism of presentation in
patients seeking a vertebrologist’s advice. Syndromes
associated with changes in the cervical spine include
hypertension, psychoemotional, cochleo-vestibular
disorders, impairments of the maxillofacial system,
and ophthalmological diseases [4—6].

Clinical analysis of vertebrogenic cervical synd-
romes requires attention to some important anatomi-
cal features of this part of the spine. Most of the ex-
tracranial part of the vertebral artery, accompanied
by its vegetative plexus and spinal veins, passes in
a mobile narrow bone channel formed by holes in
the transverse processes of the cervical vertebrae. In
this channel, the vascular-nerve bundle is closely ad-
jacent to the vertebral bodies. The passage of the ver-
tebral artery and its plexus through the holes in

the transverse processes of the six upper cervical
vertebrae creates conditions for compression and ir-
ritation of the neurovascular formation. Even minor
growths of unvertebral junctions can injure the vas-
cular-nerve bundle, directly compressing or irritating
the sympathetic plexus [7-10].

The specified features of the cervical spine and
the tendency of the sympathetic nervous system to
wide irradiation and generalization of excitement,
hypothetically, can explain the development of dys-
function of the centers that regulate blood pressure.
However, it was not possible to experimentally con-
firm this hypothesis [11].

In the occipital region, when the vertebral arteri-
es leave the spine, their loops are formed, providing
head turns without arterial steal syndrome, but this
feature creates vulnerability to external pressure on
the vessels [12].

We emphasize that in the modern specialized lite-
rature there is no convincing data on the cause-and-
effect relationship between arterial hypertension and
diseases of the cervical spine, therefore, any increase
in blood pressure should not be equated with chang-
es in the neck. The European Society of Cardiology
recommends the following basic research methods
as a diagnostic algorithm in case of increased blood
pressure: general clinical blood and urine tests, de-
termination of glucose content in blood plasma,
creatinine, uric acid and potassium, lipidography,
electrocardiography (ECG), fundus examination,
echocardiography (EchoCG). X-ray of chest organs,
ultrasound examination of kidneys, adrenal glands
and brachiocephalic arteries are used as additional
methods. But there is no recommendation for exami-
ning the cervical spine, which once again emphasizes
the lack of a relationship between blood pressure ele-
vations and neck disorders [13].

Vegetative, asthenic, cochleo-vestibular, cerebel-
lar symptoms, lesions of cranial nerves are not at all
characteristic of degenerative changes of the cervical
spine. In order to connect these signs with the ver-
tebrogenic effect on the spinal artery, it is neces-
sary to conduct an angiographic study of the vessels
of the neck, which is done quite rarely in routine
practice. Even if a number of X-ray signs indicate
a possible vertebrogenic origin of clinical manifesta-
tions, it is always relevant to conduct a differential
diagnosis with impaired blood circulation in the in-
ner ear system, benign systemic vertigo syndrome,
cerebellar tumors, diseases of the autonomic nervous
system, etc.

Another of the common reflex syndromes with which
patients come to see a vertebrologist is a headache.
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Taking into account the pronounced polymorphism
of the clinical presentation, the possibility of «mask-
ing» other types of headache (for example, migraine)
in diagnosis, the main attention should be paid to
the following clinical data: localization of pain in
the neck and occipital region; irradiation in the fron-
tal-orbital zone, temple, ear; increase during head
movements or prolonged stay in one position. Diag-
nostic value is attributed to limitation of range of mo-
tion in the cervical spine, soreness of neck muscles,
changes in muscle tone or reaction to passive or ac-
tive stretching. Magnetic resonance imaging (MRI)
objectification of the state of brain structures in such
a case is, in our opinion, absolutely justified in order
to rule out the primary cerebral cause of headache
[14, 15].

Among modern concepts of vertebrogenic ver-
tigo, the most common hypothesis is that this con-
dition is the result of incoherence of vestibular,
visual, and cervical afferent activity. This imba-
lance is especially evident during neck movements.
The reasons for the development of vertebrogenic
dizziness are changes in the state of proprioceptors
in the spasmed neck muscles, irritation of the sym-
pathetic spinal plexus and spinal artery. Neck pro-
prioceptors are involved in the coordination of eye
movements, head and body position, i. e. in spatial
orientation. M. Hulse [16] notes that 50 % of all pro-
prioceptors and mechanoreceptors of the neck are lo-
cated in the articular capsules from vertebrae C; to
Cyy. Therefore, these anatomical bases may explain
why dysfunction of the upper neck can cause vertigo.
However, this level of damage is observed in 5-15 %
of patients, and most often degenerative changes oc-
cur at the level of V-VII cervical segments.

In 1926, J. A. Barre described the so-called poste-
rior cervical sympathetic syndrome, which included
headache, dizziness, tinnitus, and vasomotor symp-
toms. The cause of the syndrome was called degene-
rative changes in the cervical spine, accompanied by
a decrease in the height of the intervertebral discs,
marginal bone growths, development of unvertebral
arthrosis, resulting in chronic irritation of the sympa-
thetic plexus of the spinal artery. It has been suggest-
ed that the sympathetic plexus surrounding the ver-
tebral arteries may be compressed by degenerative
changes in the neck, and this may contribute to reflex
vasoconstriction in the vertebrobasilar system [17].

Decades later, Foster and Jabbour experimentally
discredited Barre-Lieuw syndrome for two reasons.
First, its symptoms are not unique and typical for
many vestibular disorders. Second, experimental de-
nervation of the sympathetic plexus has no apparent

effects in normotensive individuals and stimulation
of the plexus also causes vasoconstriction. No sym-
pathetic or vascular changes due to denervation were
found. Thus, vestibular presentations due to cervical
spine disorders are greatly overestimated in routine
practice [18].

In the development of degenerative changes,
bone-cartilaginous growths narrow the interverte-
bral opening, therefore, at the cervical level, the roots
are more often compressed not through a herniated
disc in the epidural space, as it happens in the lum-
bar spine, but in the intervertebral opening itself.
During movements in the cervical spine, uncoverte-
bral growths injure the root and its membranes, and
the edema that develops in them turns the relative
narrowness of the intervertebral opening into an ab-
solute one. Crushed root undergo swelling, resulting
in the development of reactive aseptic inflammatory
signs. Cy; and Cyy; roots are most often affected, C;—Cy
less often [19, 20].

Another problem that makes patients seek verte-
brologist’s advice is transient paresthesia in the hands
and feet, a feeling of weakness in certain muscle
groups. Demyelinating diseases also make their debut
in such cases, which are often disguised as radicular
deficiency (Fig. 1). In addition, it should be remem-
bered that tumor or inflammatory processes, malig-
nant neoplasms of the apex of the lungs, etc., often
manifest as root symptoms at the neck level [21-24].

A thorough neurologic examination, history, and
use of brain and spinal cord imaging should be used
in the differential diagnosis.

At the cervical level, not only the roots and their
arteries can be compressed, but also the spinal cord.

The tendency to damage spinal vessels is due to
their location on the front surface of the spinal cord
(in the area of typical localization of compressive for-
mations) and the absence of a network of anastomo-
ses. The combination of a vertebrogenic abnormal ef-
fect on the spinal cord (disc ruptures, marginal bony
growths, reactive scarring, post-traumatic deforma-
tions of the spinal canal, instability) with a premorbid
deficiency of its vessels (atherosclerosis, vasculitis,
vascular malformations, etc.) reduces the compensa-
tory possibilities of spinal blood circulation.

One of the specified factors becomes a trigger in
the development of spinal cord ischemia, and subse-
quently an integrative effect is formed, which, tak-
ing into account the high sensitivity of brain tissue
to hypoxia, results in irreversible morphological
changes. It should be noted that the motor structures
of the spinal cord are the most sensitive to hypoxia
due to the specificity of their vascular organization,
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physico-chemical features, high functional activity
and huge energy demand. Therefore, in presentation
of vertebrogenic myelopathy, movement disorders are
considered the most important.

Our observations and literature analysis show seve-
ral variants of vertebrogenic cervical myelopathy.
These are the syndromes of amyotrophic lateral scle-
rosis, pyramidal insufficiency, syringomyelitic, po-
liomyelitic, Brown-Sécar, posterior trunk syndromes.
Pain syndrome in cervical myelopathy is a rare sign.
In the case of such symptom complexes it is always
important, first of all, to exclude the primary spinal
process [25-28].

It should be noted here that the formation of a ver-
tebrogenic compression effect can cause the develop-
ment of ischemic foci in the spinal cord. However,
sometimes, under an obvious vertebrogenic compres-
sive effect, cells in the spinal cord can have a diffe-
rent character (for example, demyelinating).

Without dwelling on the details, we would like
to emphasize once again that «vertebrogenic» alo-
pecia, prosopalgia, toothache, feeling of a lump in
the throat, panic attacks are casuistic. Therefore, one
should never neglect the presentation, history and
neurological examination data.

Vertebrogenic thoracic visceral syndromes are
rather diagnoses of exclusion, despite the wide ra-
diological manifestations, and are associated with its
functional and anatomical specificity. The thoracic
region is the longest and at the same time the least
mobile part of the spine. In addition, the spinal gan-
glion and spinal nerve, which are given the main role
in the formation of syndromes, in the foraminal part
of the root canal are fixed by fibrous connections to
the bone walls of the canal, which limits their vulne-
rability and the ability to move [29, 30].

Girdle pain, dyspepsia, impaired evacuatory
function of the intestine, pain in the heart — this is
a small set of symptoms that make patients seek help
from a vertebrologist.

The correlation between the severity of X-ray
changes of the spine and clinical symptoms is deter-

mined only in isolation. Therefore, radiographic signs
of osteochondrosis cannot always be an explanation
of the cause of the development of neurological synd-
romes exclusively by vertebrogenic factors.

The main symptom of vertebrogenic disorders at
the chest level is dorsalgia. At the same time, the pain
is deep, excruciating, aching and burning. Vertebro-
genic irritation of the receptors of the affected motor
segment (receptors of the fibrous ring of the inter-
vertebral disc, posterior longitudinal ligament, joint
capsule) triggers local chest pains and muscle-tonic
disorders [31].

The interrelationship of visceral and vertebral re-
flex disorders at the thoracic level confirms the fact
that objectively, in dorsalgia syndrome, changes in
sensitivity are detected in the form of hypalgesia —
the Zakharyin-Hed zone, where vegetative-trophic
disturbances are most severe. These zones are also
formed in people with visceral diseases. Therefore,
in pain reflex syndromes, subtle differential diag-
nosis of vertebral and visceral symptoms using mo-
dern diagnostic methods (CT, ultrasound) is always
necessary.

Presumably, in some cases, attacks of pain in
the heart, for example, secondary to atherosclerotic
lesions of coronary arteries in patients with degene-
rative diseases of the spine, also occur reflexively.
But the unconditional recognition of this possibility
of the reflex development of cardiac pain syndrome,
in turn, shifts the «center of gravity» to the disor-
ders of the spine, reducing the importance of inde-
pendent damage to the coronary arteries. In recent
years, we have been dealing with a simplified ap-
proach to the interpretation of chest pain in the el-
derly with proven radiological degenerative changes
of the spine. The irrevocable opinion that such pain is
«spondylogenic»can lead to failure to recognize car-
diac diseases (Fig. 2).

Various abdominal syndromes are extremely rare-
ly caused by vertebrogenic irritation of the vertebral
structures. Similar symptoms also occur in patients
with compression of the abdominal nerves, various

Fig. 1. A 41-year-old patient E. MRI. Presented
with abrupt dizziness and numbness of the hands
after sports
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neoplasms of the gastrointestinal tract. Therefore,
confirmation of the vertebrogenic nature of the di-
sorder can be legitimate only after a detailed exami-
nation and exclusion of abdominal diseases.

There is no organic damage to the nervous system
in the development of reflex neurological syndromes
at the lumbar level, and the clinical manifestations
are caused by nociceptive impulses of the endings
of the recurrent spinal nerves (synuvertebral Lusch-
ka nerve) as a result of the action of a mechanical
compression factor (disc herniation, hypertrophy
of the yellow ligament), weakening of the fixation
properties of the spinal motor segment, dyshemic
or aseptic-inflammatory disorders in the structures
of the spine. Nociceptive afferentation entering vari-
ous departments of the central nervous system trig-
gers a complex of integrative reactions in response,
evolutionarily aimed at functional immobilization
of the affected departments. This is muscle-tonic ten-
sion of the paravertebral muscles [32-35].

Reflex syndromes in diseases of the lumbar spine
include lumbago, in the acute development of the di-
sease; lumbago, in subacute or chronic course; coc-
cygodynia; piriformis muscle syndrome; pelvic floor
syndromes, etc. In the differential diagnostic sense,
in the presence of a pain syndrome in the lumbar re-
gion of the spine, it is also necessary to take into ac-
count pelvic bone tumors, kidney disorders, intestinal
diseases, etc.

Compression syndromes in lumbar osteochond-
rosis are also diverse: radicular, caudal, discogenic
myelopathy.

Root compression syndromes more often de-
velop due to disc herniation at the level of Liy—Ly
and Ly—S;. When evaluating paresthesia and pain in
the legs, obliterating endarteritis, «restless legs synd-
romey, Lerisch's syndrome should also be taken into
account. In order to avoid errors in diagnosis, it is
necessary to consider peculiarities of presentation,

spondylography, electromyography and ultrasound
findings.

An unfavorable variant of lumbar vertebrogenic
compression syndromes is cauda equina compres-
sion, the so-called caudal syndrome. Most often,
it occurs in the case of large median disc hernia-
tions, neoplasms, when all the roots at this level are
compressed. In severe cases and rapid development
of the syndrome, it is accompanied by sphincter dis-
orders. Caudal lumbar myelopathy occurs as a re-
sult of occlusion of the lower accessory radiculo-
medullary artery (more often at the root of the Ly,
Desproges-Gotteron artery) and is manifested by
weakness of the peroneal, tibial and gluteal muscle
groups, sometimes with segmental sensitivity disor-
ders. Often, ischemia is determined simultaneously
in the epiconus (Ly—S;) and cone (S;—Sy) segments
of the spinal cord. In such cases, it is accompanied by
pelvic disorders. Given the polymorphism of clinical
symptoms, differential diagnosis with demyelinating
process, degenerative neuromuscular diseases, amyo-
trophic lateral sclerosis, syringomyelia, spinal cord
tumors, and acute disorders of spinal blood circula-
tion is absolutely justified.

Another frequent symptom is swelling of the low-
er extremities, which is mistaken for a sign of lumbar
spinal stenosis.

This assumption is associated with the venous
wall, which is poor in muscle fibers, and the fact that
in the intervertebral foramen one third is the root
and artery, and two thirds is the venous plexus.
The root and artery are denser, so the veins are easi-
er to squeeze. However, it is impossible not to take
into account the presence of six longitudinal venous
tracts, anastomoses with transverse veins, which pro-
vide venous outflow regardless of the state of bone-
cartilaginous structures. In addition, the variation
in the pressure of the cerebrospinal fluid, which is
manifested by the pulsation of the dura mater, affects

T Y AT o4 T DRI e

Fig. 2. A 62-year-old patient T. MRI. Presented with pressing pain behind the sternum, radiating to the left arm, nausea secondary to
increased blood pressure. Diagnosis: hypertensive disease, stage I1. Hypertension, degree 3. Dyslipidemia. LVH. Obesity, degree 2.
Impairment of glucose tolerance. Risk 4 (very high). Two months after the start of antihypertensive therapy, there was a pronounced
regression of symptoms
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the epidural veins, promoting venous blood flow and
preventing stasis. It is quite important that the brain
and membranes do not contain lymphatic capillaries
and vessels, so lymph outflow is carried out through
lymphatic fissures [36].

Conclusions

It stands to mention that the diagnosis of a verteb-
ral disorder should not be confused with diseases that
are not directly related to the spine or to the locomo-
tor system in general. Such an attitude can deprive
the doctor of the possibility to diagnose the existing
«non-vertebrogenic disease». Only a comprehensive
and thorough analysis of clinical and paraclinical in-
dicators, coordinated and coordinated work of doc-
tors of all specialties make it possible to establish an
accurate diagnosis, which will provide pathogenically

determined treatment.
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