
Огляди /  
Reviews

86 Vol. 11, No. 2, 2021Bol', sustavy, pozvonočnik, ISSN 2224-1507 (print), ISSN 2307-1133 (online)

The chronic low back pain (CLBP) is a condition se-
verely debilitating the workability and life quality of about 
13 % adult population [1].

According to the recent recommendations, the CLBP 
is classified into 3 categories: non-specific, specific (pro-
voked by the inflammatory, metastatic processes, or frac-
ture) and radiculopathy-related pain. In 80-90 % cases, 
the back pain is referred to as a non-specific. The term of 
“a non-specific pain” includes the presence of a specific 
pain substrate, subject to diagnostification; which is why 
diagnostic procedures are not relevant. Among the exclu-
sion criteria, there are neurological pathologies, a high risk 
of metastatization, vertebral body fractures or inflamma-
tory process [2, 3].

A wide range of imaging techniques confirms that the 
“non-specific back pain” is a heterogeneous pathology [4]. 
The CLBP is generated by various anatomic structures: ver-

tebral bodies, intervertebral discs (IVDs), facet joints, nerve 
radices, muscles and ligaments, due to the inflammatory 
or degenerative changes. In terms of its origins, the CLBP 
is subdivided into 4 types: radicular, facet, spinal stenosis-
generated, and discogenic [5].

The radicular pain is localized in certain dermatomes 
due to the damaged nerve radices or ganglia. It is most often 
provoked by the herniated intervertebral disc [6].

The facet pain is localized in the lumbar spine region 
with a possible “pseudoradicular” irradiation into thighs 
and pelvis; it may be attended by the morning stiffness, 
accentuate in the morning and after a long period of rest, 
due to a hyperextension, rotation, side bending and lifting, 
though with no gait impairments [7].

The spinal stenosis manifests itself in the back pain irra-
diating into thighs, attended by the intermittent neurogenic 
limping [8]. 
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Abstract. The article presents a literature review on the  Modic changes (MCs) in the vertebral endplates, which 
are frequently detected in patients with chronic low back pain. The etiology of MCs is unknown; however, there 
are three causes which are considered the most probable today: mechanical, infectious and biochemical. They 
share a common mechanism of pro-inflammatory molecule migration from the degenerative disk. A close asso-
ciation has been identified and described between the MCs and a non-specific chronic low back pain. Disc degen-
eration  exerts a further stress on the endplates and produces microcracks, through which the inflammatory me-
diators enter the bone marrow and provoke the MCs. At pre sent, there are no evidence-based treatment protocols 
for the MCs. A certain progress has been made with antibiotic therapy, injections of steroids and antiresorbents; 
the effectiveness of anti-TNF-α therapy is being explored. The sporadic reference data on our disposal indicate 
that patients with MCs and chronic low back pain, along with instability, who do not respond to a conservative 
treatment, may be referred for the surgical treatment to relieve pain and improve quality of life. However, not all 
of the presented methods of surgical treatment with chronic back pain are effective in patients with the Mo dic 
changes. The divergence of patient treatment outcomes presen ted by various sources indicates the need for a 
further research to understand the MC pathogenesis and develop pathogenetic approaches to the treatment of 
this pathology.
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The discogenic back pain is provoked by the disc injury 
with no nervous structure involvement. The most debated 
issue is the substrate of the long-lasting pain following the 
disc injury. The MRI technique registered not only the in-
tervertebral disc damage, but also the adjoining vertebral 
endplate damage. Among the above-mentioned factors, the 
degenerative disc changes combined with endplate damages 
are considered the key reason of the non-specific CLBP [9]. 
The MRI-registered changes of signal from the endplate to 
the vertebral body are described and classified into 3 types 
by Modic [10]. Further on, this classification was named the 
Modic changes (MCs).

The search for reference sources was performed by the 
PubMed, Google engines, and Elsevier information plat-
form – ScienceDirect. The search depth was 15 years; the 
focus was made on the studies of the recent 5 years (67 % 
studies). The search was performed by the following key-
words: Modic, Modic changes 1, 2, 3, structural injuries, 
risk factors, non-specific chronic low back pain, and treat-
ment methods.

Modic change interpretation by the MRI
The Modic changes Type 1 (MCs1) is characterized by 

a hypointense signal in the Т1 mode, hyperintense signal 
in the Т2 mode and hyperintense signal in the STIR mode 
(Fig.1). With the Modic changes Type 2 (MCs2), the hyper-
intense signal is registered in the Т1 mode, the hyperintense 
signal is registered in the Т2 mode and hypointense signal 
is registered in the STIR mode (Fig.2). The Modic changes 
Type 3 (MCs3) is characterized by the MRI-registered hy-
pointense signal in the Т1 mode, hypointense signal in the 
Т2 mode and hypointense signal in the STIR mode (Fig.3).

All the three Modic change types constitute different 
stages of one pathological process. The period of transfer 
from Modic changes Type 1 to Modic changes Type 2 to 
Modic changes Type 3 may take several years; however, there 
may occur a reverse case – transformation of Modic changes 
Type 2 to Modic changes Type 1. About 20 % injuries con-

stitute a mixed Modic changes Type (Modic changes Type 
1/2 or Modic changes Type 2/3) [11]. In a number of cases, 
the Modic changes Type 1 changes remain intact for a long 
time; however, in the rare cases this stage may be reversed. 
The Modic changes impact the lumbar spine at various lev-
els, but most often they are observed at L
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МСs are frequently attending the spinal segment instability. 
According to the metaanalysis data, the МСs prevalence in 
the CLBP patients accounts for 43 % and only 6 % subjects 
with MCs do not suffer from pain [12].

Histological changes
The Modic changes Type 1 are provoked by an acute in-

flammatory process, attended by the fibrovascular changes 
and subchondral bone marrow edema, adjoining the end-
plates [10]. The structural integrity of endplates is compro-
mised; the usures or microfissures are formed and filled with 
a granulation tissue. The endplates get porous, and the PGP 
9.5-immunoreactive nerve fibers occur [13]. The density of 
nerve endings in the porous endplates is significantly higher 
than in the regular ones, resulting in an intensified sensory 
signal and pain chronization. The endplates become a trans-
porting system for penetration of the anti-inflammatory me-
diators from the disc into the bone marrow. Furthermore, 
the endplate cells under the МСs are expressing the tumour 
necrosis factor α (TNFα).

The histological changes under the Modic changes Type 
2 are manifested by the adipose regeneration of bone mar-
row in the intertrabecular subchondral bone spaces, belong-
ing to the endplates and penetrating the inner vertebral body 
[10]. This stage is considered a stable phase of degenera-
tive disc changes with a positive conversion into the Modic 
changes Type 3.

The characteristic feature of the Modic changes Type 3 
is the subchondral bone sclerosis, spreading to endplates.

While analyzing the microarchitectural parameters and 
bone remodeling indices in the bioptates obtained from the 
patients aged 35-75 years with three types of МСs, the high-
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Fig. 2. Modic changes Type 2. A - Т1 mode, B - Т2 mode

A

Fig. 1. Modic changes Type 1. A - Т1 mode, B - Т2 mode
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est bone turnover has been registered in the samples of Mod-
ic changes Type 1 patients, along with the increased indices 
of osteoid-to-bone surface ratio and eroded surface-to-bone 
surface ratio, testifying to an intensified osteoblast and os-
teoclast activity [14]. An increased rate of active osteoclasts 
was found also in the МСs-adjoining regions, implying to 
their role in the change pathogenesis. The osteoclastogen-
esis activation may be attributed to the factors secreted by 
the degenerating IVDs. The patients with Modic changes 
Type 1 register an increased rate of OSCAR osteoclastogen-
esis gene activator, as well as statistically significant associa-
tions of M-CSF1, RANKL, RUNX1 and RUNX2 cytokine 
genes in charge of osteoclast differentiation and prolifera-
tion; their expression also increasing with MCs2 [15]. The 
MCs2 bone formation was reduced; the osteoprotegerin 
biosynthesis also got diminished. The МСs3 changes have 
been reported in line with the subchondral bone scleroza-
tion [10]. The bone architecture has also been modified; the 
МСs3-associated bone trabecular thickness was higher than 
the one associated with MCs1 and MCs2, in terms of bone 
volume fraction and trabecular thickness [14].

There is a negative correlation revealed between the IVD 
height and MCs1 surface enlargement and a weak positive 
correlation revealed between the disc degeneration (by Pfir-
rmann) and MCs1 surface enlargement [16].

Modic change risk factors
It has been 33 years ago that the first description of the 

Modic changes Type 1 endplate disorder was published. 
However, the issues related to the causes underlying this pa-
thology are as yet debated.

There are several alternative theories of MCs1 develop-
ment: traumatic injury of the vertebral endplate, disc in-
juries related to the endplate disorders, localized effect of 
anti-inflammatory mediators expressed by the disintegrat-
ing disc, and infection caused by the relatively pathogenic 
microorganisms [10, 17-19].

Traumatic injury of the vertebral endplate due to mechani-
cal overload. This is the reason Modic has indicated, point-

ing out an association of endplate changes with the degen-
erating IVDs. This association results in an increased force 
applied to the vertebral endplate, microinjuries and bone 
marrow edema. The endplate injury may be caused by dis-
cectomy, chemonucleosis, spondylodesis, referred to as an 
accelerated disc degeneration model [10, 20]. On the other 
hand, the МСs1-originating endplate injuries are predictors 
of the quick progressing and adjoining IVD deformation. 
It was revealed that during one year the МСs1 results in an 
accelerated IVD deformation [21]. The MCs2 is predomi-
nantly associated with a hyper-strain and systemic factors.

Degenerative disc changes and inflammatory media-
tors. The intervertebral disk degeneration (IDD) is one of 
the most common CLBP causes. It may occur indepen-
dently, or in conjunction with the МСs1, 2 or 3 [4]. In the 
group of IDD patients, the MCs at the lumbar spine level 
vary from 19 to 59 % [22]. The IVDs, cartilage endplates 
and bone marrow constitute a common system. Whenever 
there occurs a change in one component, a domino effect is 
initiated [23]. The nucleus pulposus cells may stimulate an 
anti-inflammatory cytokine release (TNF-α, IL-1β, IL-6 
and IL-8), resulting in the developing MCs [24, 25]. The 
inflammatory cascade associated with the IVD and endplate 
degeneration, a concealed discitis and autoimmune reac-
tions also provoking the МСs [26, 27]. 

The autoimmune theory implies an accentuated me-
chanical overload resulting in the IVD degeneration and a 
further cell autoimmune response.

Infectious theory of the MСs1 development is the most 
frequently debated [19, 28, 29]. Most studies feature strong 
evidence as to the MСs being a form of chronic inflam-
matory process, associated with a gram-positive anaerobic 
Propionibacterium acnes (P. Acnes / Cutibacterium acnes / C. 
acnes) bacterium [30, 31] present as a relatively pathogenic 
flora on the skin, in the mouth cavity, intestinal tract and 
external auditory meatus [32]. The degeneratively modified 
discs contain other types of bacteria, such as Сoagulase-
negative staphylococci epidermidis, Saprophyticus and Cory-
nebacterium propinquum; however, P. acnes predominated to 
a considerable extent (45-84 %) [33].

There are two P. acnes pathways penetrating the IVDs 
described: via the fibrous ring crevices into the nucleus 
pulposus and via macrophages ingesting P. acnes and pen-
etrating the IVDs. The P. acnes ruins the lysososmal macro-
phage activity, and following their demise releases the viable 
bacteria [30, 33]. The nucleus pulposus is a perfect site of 
the bacterial growth, considering the low oxygenation and 
absence of immune control. The bacterial metabolites and 
cytokines released by the disc in large quantities via the in-
jured endplate cause an edema and inflammation of the ad-
joining bone marrow [28].

The P. acnes penetrating the IVDs cause apoptosis and 
autophagy of the nucleus pulposus cells, aggravating the disc 
degeneration [31]. Many researchers support the hypothesis 
of the P. acnes’s role in the disc degenerative changes. Simi-
lar evidence was obtained from the animal experiments [34, 
35]. After the injection of P. acnes originating from the L
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discs of MСs1 patients into the rat tail’s discs, at the 3rd day 
of the experiment the researchers observed an IL-1 and IL-6 Fig. 3. Modic changes Type 3. A - Т1 mode, B - Т2 mode
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synthesis, and at the 14th day, the immunoreactive Т-cells 
and TNF-α were identified in the disc and adjoining bone 
marrow, while the MRI demonstrated the MСs1-resembling 
modifications in the bone marrow of the adjoining segment 
[34]. An answer to the question whether the MСs1 is a spon-
dylodiscitis or an independent pathology is sought for by 
means of the experiments. The strain of P. acnes obtained 
from the patients suffering from the IVD degeneration and 
МСs1 was injected into the rabbit IVDs, while the Staphy-
lococcus aureus, i.e. the most frequent spondylodiscitis trig-
ger, was injected into the bodies of another animal sample 
[35]. Based on the contrastive histological analysis and MRI 
findings, the authors concluded that the P. acnes-originat-
ing modifications correlate with the IVD degeneration and 
MСs1, however not with the spondylodiscitis.

Not all of the researchers, however, support the opinion 
that P. acnes is associated with the disc degeneration and 
MСs1. The prospective study of 385 biopsies obtained from 
313 patients after the L
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 spondylodesis and disc 

endoprosthetics did not reveal traces of P. acnes in 98.4 % 
biopsies [36]. The year-long follow-up observations of pa-
tients did not confirm any infection; based on this fact, the 
authors concluded there was no correlation between infec-
tion and disc degeneration. Based on the analysis of 11 stud-
ies, the association of P. acnes, CLBP and MC development 
was found inconclusive [37]. Furthermore, there was an ad-
vanced study of P. acnes obtained from the skin, wounds, 
IVDs and vertebral bodies of the MСs1 patients subject to 
the surgical interventions for the herniated discs [29]. The 
isolates’ genetic affinity was explored by the single nucleo-
tide polymorphism analysis. The DNA samples obtained 
from the discs/vertebrae were analyzed by means of the 
PCR-sequencing 16S rRNAs. The authors concluded that 
98 % of the studied samples did not contain P. acnes DNA. 
However, this issue is still moot. The recent reference review 
revealed several thorough studies which do not rule out the 
infectious nature of CLBP or MСs1 originating from the 
bacterial penetration, namely the P. acnes, from the infected 
hernia and degeneratively-modified IVDs into the vertebral 
body via the endplate mediation [38].

Other risk factors. There are several well-known risk fac-
tors: excessive workload, advanced age, male sex, smoking, 
excessive body weight, diabetes mellitus, vertebral deformi-
ties, IDD, Schmorl's nodes and co-morbidities [18, 39, 40].

The developing MСs imply other genetic factors [41]. 
The studies have revealed IL-1A and matrix metalloprotein-
ase-3 (MMP-3) polymorphisms associated with MCs2 [42]. 
While examining 809 subjects (107 MСs patients and 702 
control group subjects), it was revealed that a single nucleo-
tide polymorphism of Vitamin D’s rs2228570 receptor and 
MMP-20’s rs17099008 receptor were closely associated 
with MCs [41]. All in all, the authors have analyzed 71 single 
nucleotide polymorphisms for 41 genes. 

Classic manifestations of Modic changes
The CLBP and MC patients registered a higher frequen-

cy and longer duration of pain episodes compared with the 
CLBP patients having no MCs [43, 44]. 

The MСs1 is mostly associated with a pronounced low 
back pain with the greatest intensity in the morning [45]. 
The pain is intensified while unbending or transfer from the 
horizontal into vertical position. The pain syndrome inten-
sity is significantly correlated with МСs1-affected region 
[16]. The MСs-associated pain has an inflammatory char-
acter, is attended by the spinal morning stiffness occurring 
during an hour, though with a low rate of systemic inflam-
mation [46, 47]. The pain syndrome intensity depends on 
the localization; it is higher with MCs occurring in the lower 
lumbar vertebral bodies (L
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occurring in the upper vertebral bodies (L
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) [39]. 

Furthermore, the MСs patients are more frequently affect-
ed by the spondylolisthesis, and have a higher rate of disc 
degeneration compared with patients having no MCs [46]. 
While transferring from Modic Type 1 to Modic Type 2, the 
pain intensity decreases [48]. Based on the studies of clini-
cal manifestations, it was suggested that the CLBP patients 
with MCs should be considered a special category [12, 49], 
while the MC-attended back pain is to be converted into a 
separate nosology – an active discopathy [47].

Diagnostics
There is an ongoing search for markers enabling identi-

fication of the specific MC-attended CLBP features. While 
analyzing a high sensitivity C-reactive protein (hsCRP) 
blood rates of three groups of patients (MСs1, MСs2 and 
control group (MСs0)), the highest indices were registered 
in the group of MСs1 patients (4.64 mg/L for MCs1, 1.75 
mg/L for MCs2 and 1.33 mg/L for MCs0) [50]. The authors 
consider this index to be useful for the MC diagnostics and 
monitoring under the CLBP, while the C-reactive protein 
has no information value for this category of patients [38, 
50].

At present, there are no differences revealed between 
the inflammatory serum biomarkers (IL-1β, IL-6, IL-8 
and TNF-α), oxidative-restorative status (thioles, protein 
oxygenation products, carbonyl groups) and collagens, i.e. 
cartilage degradation markers (Coll2-1 and Coll2-1NO2), 
in the group of CLBP patients with/out MСs1 [51].  

The study exploring 46 serum biomarkers (inflammatory 
mediators, signal molecules, growth factors and bone turn-
over markers) revealed only markers (IL-1sRII and hepa-
tocyte growth factor (HGF)), which were increased in the 
group of patients with МСs1 and МСs2 in comparison with 
the control group. However, those markers did not depend 
on the МСs type or extent [52]. One should continue explo-
rations in this domain. 

Treatment
At presence, there is a “perfect МСs therapy” consensus 

[53]. It may probably be attributed to various pain genera-
tors, inconclusive response and frequently negative outcome 
of the conservative CLBP treatment for the МСs patients. 
The reference sources feature various therapy approaches: 
from steroidal injections directly into the intervertebral discs 
to antibiotics, bisphosphonates and anti-TNF-α monoclo-
nal antibodies.
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Medication
Antibiotics. The issue of antibiotics use by the МСs1 pa-

tients is one of the most debatable, as it is conditioned by the 
presence of a multitude of various data on the role of disc 
infection and its association with МСs1 (see above).

The 2013 randomized blind placebo-controlled trial, 
involving 162 patients with CLBP, herniated IVDs and 
MCs1, confirmed the efficacy of antibiotics (Amoxicillin/ 
Clavulanic acid in a dose of 500 mg/125 mg 3 times a day 
for 100 days) compared to the placebo by the Roland-Mor-
ris Disability Questionnaire and the Visual Analog Scale 
for Pain (VAS Pain). The use of antibiotics by the МСs 
patients is referred to as MAST (Modic antibiotic spine 
therapy) [54].

However, the 2019 double-blind placebo-controlled 
multicentral trial involving 180 patients with CLBP, herni-
ated IVDs, MCs1 and MCs2, who were taking Amoxicillin/ 
Clavulanic acid in a similar dose for three months, did not 
produce comparable results [55]. The antibiotics treatment 
was prescribed with no previous microbiological confirma-
tion of the infection. The discussion on those two major 
studies [54, 55] is underway. The thorough expert analysis 
resulted in a conclusion about the unlikely negative charac-
ter of Braten L.C.H. et al. [55]’s findings, as the authors did 
not produce any full study analysis [38].

The second randomized clinical trial (71 patients with 
the CLBP of over 6 months, following the intervertebral 
hernia excision) demonstrated the MAST efficacy (Amoxi-
cillin/ Clavulanic acid in a dose of 500 mg/125 mg 3 times 
a day for 100 days) according to Roland-Morris Disability 
Questionnaire and VAS Pain in comparison with the pla-
cebo group [56]. The positive findings were obtained for the 
МСs1 patients after 3 months of MAST use (Amoxicillin/ 
Clavulanic acid in different doses: low (2 mg a day) and high 
(1.5 g a day during one month, and later 3 g a day during 2 
months) [57]. There was no difference found between the 
group of low and high doses (52.9 and 53.3 %). However, 
in line with positive results, there is a study of recent years, 
which does not confirm the efficacy of antibiotics use to 
treat the CLBP and МСs [58].

The contradictory nature of findings may be attributed 
to the fact that P. acnes produces a biofilm, further com-
plicating the bacterium’s detection, protecting it from the 
host’s immune system and antibiotics themselves [59]. In 
this regard, to obtain a valuable clinical result one should 
ascertain the МСs patient selection, singling out those more 
susceptible to the antibiotic response, in order to optimize 
the treatment outcomes and minimize its risks [38].

Antiresorbents. The positive role of bisphosphonates and 
Denosumab was confirmed for the successful treatment of 
МСs [60, 61]. The study compared the effect of a single IV 
infusion of a 5 mg Zoledronic acid with the effect of pla-
cebo infusion, based on the profile of 39 serum biomarkers 
of the MCs1 and МСs1/МСs2 patients. It was also ascer-
tained whether the blood serum biomarkers (inflammatory 
mediators, signal molecules, growth factors and bone turn-
over markers) correlate with the МС type and extent after 
treatment [61]. The bone remodeling markers (procollagen 
I intact N-terminal propeptide (iPINP) and alkaline phos-

phatase) were proved to decrease. The iPINP modification 
correlated with a reduced area of МСs1 injury. However, the 
pain-related rate of Interferon gamma- induced protein 10 
(IP-10) grew in the group of patients treated with the Zole-
dronic acid; this fact found unexpected by the study authors, 
as the Pain VAS diminished. The painkilling effect of the 
Zoledronic acid and Denosumab may be associated with an 
osteoclast-inhibiting effect, and slowdown of the bone re-
sorption in the CLBP patients with МСs, which is typical 
for this medication [60].

Anti TNF-α therapy. The TNF-α plays a pivotal role in 
the inflammatory process among the МСs1 patients, and 
the TNF-α inhibiting turns into a probable therapeutic 
strategy. The randomized clinical trial of Infliximab (mono-
clonal anti- TNF-α antibody) used to treat patients with an 
acute/subacute sciatica, caused by the herniated L
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 IVD and МСs, did not reveal any differences in the 

pain intensity; however, the duration of pain syndrome was 
reduced in comparison with the placebo group after 1 year 
of treatment [62].

The studies of this type continue. There is a plan to per-
form a randomized double blind placebo-controlled multi-
central trial to examine the Infliximab effect in comparison 
with the corticosteroid injections, and the reference data of 
control group CLBP patients with МСs (BackToBasic stud-
ies) [63]. In the foreseeable future, the anti-TNF-α medi-
cation may be included into the protocol of МСs patient 
treatment. 

Low-invasive methods. The interdiscal corticosteroid in-
jection produces positive results in the active discopathy pa-
tients [64]. The response to the interdiscal corticosteroid in-
jection was assessed in the group of МСs1 patients [65-67]. 
Six months after the interdiscal corticosteroid injection, 64 
% MСs1 patients registered a pronounced pain intensity 
reduction, 29 % – a moderate pain reduction by the Pain 
VAS and Oswestry Disability Index (ODI). With МСs2, a 
significant improvement was observed in 27 % patients and a 
moderate one – in 27 % patients [68]. In the group of CLBP 
patients with no МСs, only 9 % patients registered a pain 
intensity reduction. After the corticosteroid injections, the 
МСs1 patients did not experience a pain syndrome during 9 
months [67]. The authors associated an absent CLBP with 
a “MCs1-to-MCs0” conversion. The corticosteroid injec-
tions may be considered a short-term effective alternative 
for patients with the discogenic CLBP and MCs in case of a 
non-efficient conservative therapy [69].

The efficacy of epidural steroidal injections was con-
firmed in 70 % IDD patients with MCs1, according to the 
Pain VAS and Oswestry Disability Index (ODI) [70]. The 
authors concluded that this method of quick alleviation is 
effective in case of an acute aggravated discogenic pain.

The patients with CLBP of over 6 month-long and 
МСs1, МСs2 and МСs3, who did not respond to a conser-
vative treatment for at least 3 months, were subject to the 
nerve basivertebral ablation at the L
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[71, 72]. After treatment, no patients registered any neuro-
logical condition; the pain was diminished by the VAS data, 
while according to the Macnab criteria, during the entire 
period of observation 50 % patients evaluated the treatment 



91Vol. 11, No. 2, 2021 http://pjs.zaslavsky.com.ua

Огляди / Reviews

outcomes as optimal, 43 % as good, 7 % as satisfactory [71]. 
In another study, after the radiofrequency ablation 74.5 % 
patients registered an improvement (by Oswestry Disability 
Index) in comparison with 32.7 % patients belonging to the 
standardized therapy group [72].  

Surgical treatment. At present, there is a wide scope of 
surgical methods used to treat spinal pathologies. How-
ever, the data on the outcomes of surgical МСs treatment 
are fragmentary, and summarized in terms of surgical МСs 
treatment at the lumbar spine level [73]. The outcomes of 
discectomy, spondylodesis, and total disc endoprosthetics 
are analyzed, using 14 papers, 7 prospective and 7 retro-
spective studies that involve 1652 patients 49 % of whom had 
МСs [73]. There was a positive dynamics registered after the 
total disc endoprosthetics, no reliable evidence as to the ef-
fectiveness of spondylodesis treatment (authors attribute 
this fact to a limited number of studies), while the discecto-
my produced negative outcomes. Another post-discectomy 
study revealed a variability of МСs1 and МСs2 activity at 
various stages of the observation, as well as a transformation 
of one МСs type into another (MCs1 into MCs2 and vice 
versa) [74].

The positive outcomes were obtained for 70 MCs1, 
MCs2 and MCs3 after the posterior spondylodesis at the 
6th and 12th month of observation, based on the Pain VAS 
and Oswestry Disability Index (ODI) [75]. While perform-
ing the contrastive analysis of posterior spondylodesis and 
laminectomy, any positive results were confirmed only for 
the posterior spondylodesis [76]. An effective alternative 
treatment method is a posterior dynamic spinal stabiliza-
tion combined with MCs1 and MCs2, pronounced degen-
erative changes, herniated IVDs and non-stable spinal seg-
ment [22]. The study performed after the surgery (within an 
interval of 3, 12 and 24 months) demonstrates a significant 
reduction of pain intensity (by the VAS and Oswestry Dis-
ability Index (ODI)) compared with pre-surgical indices. 
Furthermore, the height of intervertebral space was on 
average considerably more significant in the post-surgery 
group of patients than in the pre-surgery group, after 3 and 
12 months.

In order to perform a surgical treatment of МСs1 pa-
tients resistant to the conservative treatment, one should 
resort to the vertebral augmentation by means of bioactive 
resorbable bone cement [77]. 218 patients were operated 
on, and then became subject to a follow-up observation 
of 1 year. Out of those, 172 patients demonstrated positive 
outcomes 4 weeks after surgery, 19 % patients registered a 
gradual improvement during the initial 6 months. In both 
groups, the pain did not disappear completely; however, the 
patients experienced a significant improvement of their daily 
activity. The vertebroplasty-related complications were not 
revealed. The vertebroplasty may be considered as a МСs1 
treatment option, in order to reduce pain and improve the 
life quality of patients resistant to the conservative treatment 
[78]. In line with the European CLBP recommendations, 
one should explore the efficacy of surgical methods within 
the framework of high-quality randomized controlled trials 
where the conservative treatment methods may be used for 
the control and monitoring purposes [79].

Conclusions
The Modic changes are most frequently registered in 

the group of patients with a chronic non-specific pain at the 
lumber spine, in particular for the conservative treatment 
refractory cases. One of the key MC development mecha-
nisms is the anti-inflammatory molecule migration from the 
degeneratively-modified disc into the vertebral bodies, i.e. 
implying a close association between МСs and disc degen-
eration.

There are no protocols of МСs1-related back pain 
treatment developed on the evidence medicine basis. Cer-
tain progress was registered with the MAST, corticosteroid 
and antiresorbent injections, as well as with surgical meth-
ods. The discrepancy of patient outcomes presented by 
various reference sources testify to the necessity of further 
research.
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Зміни Modic у поперековому відділі хребта:  
гістологія, фактори ризику, клінічна картина і лікування

Резюме. У статті наведені дані огляду літератури, присвя-
ченого змінам замикаючої пластинки тіла хребця, описаним 
M.T. Modic (МСs), які з високою частотою визначаються в 
поперековому відділі хребта у пацієнтів із хронічним болем у 
спині. Етіологія МСs невідома, найбільш імовірними сьогод-
ні вважають три причини: механічну, інфекційну та біохімічну, 
загальним механізмом для всіх є міграція прозапальних моле-
кул із дегенеративно зміненого диска. Був виявлений і описа-
ний тісний зв’язок між МСs і неспецифічним хронічним бо-
лем у спині. За дегенерації диску підвищене навантаження на 
замикальні пластинки може привести до мікротріщин у них, 
через які медіатори запалення надходять у кістковий мозок і 
провокують MCs. Протоколів лікування МСs із позиції дока-
зової медицини не існує. Певні успіхи отримані при викорис-

танні антибіотикотерапії, ін’єкцій стероїдів і антирезорбентів, 
досліджується ефективність анти-TNF-α терапії. Наявні по-
одинокі дані літератури свідчать, що пацієнтам із МСs і хро-
нічним болем у спині, нестабільністю, які не відповідають на 
консервативне лікування, може бути показано хірургічне лі-
кування для зняття болю й покращення якості життя. Однак 
не всі з представлених методів хірургічного лікування паці-
єнтів із хронічним болем у спині ефективні в осіб зі змінами 
Modic. Розбіжності в результатах лікування пацієнтів, наведе-
ні в різних джерелах, свідчать про необхідність подальших до-
сліджень задля розуміння патогенезу МСs і розроблення пато-
генетичних підходів до лікування цієї патології.
Ключові слова: біль у спині; зміни Modic; міжхребцевий 
диск; замикальна пластинка тіла хребця
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