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Introduction

Back pain is one of the leading reasons for
reduced working efficiency and the quality of life of
the adult population [1], [2], [3]. According to the
diagnostic triad [4], back pain is most frequently
the muscular-skeletal
reasons. The second place in the structure of the
reasons is taken by discogenic radiculopathy, which
is accompanied by the high-intensity pain syndrome,
often with the neuropathic component, expressed for
disability, which determines significant direct and

caused by

indirect costs [5], [6].

For the treatment of the patients with
discogenic radiculopathy, neurosurgical intervention is
widely used, which involves the removal of herniated
disc with decompression of the radicle. At present,
there are not enough data speaking in favor of either
surgery technology [7], [8]. Surgical treatment of most
patients ensures quick and significant reduction of pain
and concomitant disability and is accompanied by the
relatively low complication rate [8], [9], [10]. However,
in 23-28% of the patients, pain in the back or a leg
remains [8], [11]. Some authors [4], [12], [13], [14]
state a favorable prognosis of the natural course of

Abstract

BACKGROUND: Discogenic lumbar radiculopathy has a favorable potential for survival; the regression of clinical
symptoms may outpace the subsidence of discal hernia.

AIM: The objective of the study is comparing the clinical data and the results of magnetic resonance imaging (MRI)
in patients with discogenic lumbar radiculopathy over 1 year of observation.

MATERIALS AND METHODS: Thirty-two patients (13 males at the average age of 39.1 + 11.8 years) with discogenic
lumbar radiculopathy confirmed by MRI were examined in the study. The intensity of pain condition was assessed
using the numerical rating scale; disability was assessed using the Oswestry disability index. Sixteen patients were
subjected to repeated MRI.

RESULTS: Statistically significant (p < 0.01) reduction of the average pain intensity and intensity of disability more
than 2 times was observed as early as in the first 2 weeks. Gradual reduction of pain and disability was observed
during the year. Reduction of discal hernia by more than 50% was observed on average after 8.7 + 4.7 months.

CONCLUSION: In the case of discogenic radiculopathy, the reduction of pain and related disability far outstrips the
regression of the herniation of intervertebral disk.

radiculopathy, as well as the possibility of efficient,
conservative management of such patients if there are
no indications for urgent surgery (e.g., cauda equina
syndrome). Epidural administration of corticosteroids
(often in combination with local anesthetics) has
been considered as the method of conservative
treatment with the greatest evidence base [8]. Three
ways of introduction are used: Caudal, foraminal, and
interlaminar one (no evidence of the preferability for
any of them has been obtained yet) [8], [15], [16].
According to the scientifically substantiated guidelines
the diagnosis and treatment of discogenic
lumbar radiculopathy of the NASS joint task force
[8], conservative treatment may be used to improve
the functional outcomes in most patients (evidence
level B).

(nonspecific)

Magnetic resonance imaging (MRI), which in
the presence of contraindications may be replaced
with computer tomography (level of evidence A),
has been rightly considered the key method of
confirming the clinical diagnosis of radiculopathy
[8]. MRI is widely available; it is not accompanied
by exposure to radiation and allows visualizing soft
tissues with high accuracy. These advantages have
revealed the possibilities for noninvasive study of the
herniation of intervertebral disk. The follow-up MRI
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studies revealed cases of discal hernia regression
[17], [18], [19], [20]; this article analyses the results
of the observation of the patients with discogenic
radiculopathy in 1 year.

Materials and Methods

In 2016-2017, at the Clinic of Nervous
Diseases of the Sechenov University, 32 patients
(including 13 males at the average age of 39.06 +
11.82 years) with discogenic lumbar radiculopathy
were treated with subsequent follow-up. The clinical
diagnosis was confirmed by MRI. MRI was performed
on a Siemens Magnetom 3T scanner in standard
modes (T1, T2-weighted images, in the sagittal, axial,
and frontal planes). During MR, the presence, size, and
localization of hernias, extrusions, and sequestrations
were determined. Discal hernia at the level L5-S1 was
identified in 65.6% of the cases, at the level L4-L5
— in 34.4% of the cases. All patients had previously
signed an informed, voluntary consent to participate
in the study. The work excluded patients with pelvic
disorders, symptoms of the cauda equina syndrome,
and neurogenic intermittent claudication caused by
lumbar stenosis. The patients underwent epidural
introduction of the combination of corticosteroids and
local anesthetics. All patients were briefed about the
possibility of discal hernia regression, recommendations
for a workout, and physical loads. Pain intensity was
assessed using the numerical rating scale (NRS),
and the degree of physical dysfunction was assessed
using the Oswestry disability index. The Oswestry
questionnaire was used to evaluate various aspects of
life, for each of which there was a degree of restriction
on a 5-score system. The Oswestry disability index was
calculated in percentage terms as the ratio of the sum
of scores received to the maximum possible number of
scores.

These indicators were studied at the moment
of patients’ admission to the clinic, 7-14 days after
the start of the treatment, and for a long period after
discharge (3, 6, and 12 months later). To assess the
dynamics of the disease morphological pattern, half of
the patients were subjected to repeat MRI on the same
scanner as when included in the study.

The results were statistically processed
using Microsoft Office Excel and IBM SPSS Statistics
using nonparametric methods. The dynamics of the
associated indicator within one group was determined
by the Wilcoxon criterion. Qualitative criteria were
evaluated using analysis of contingency tables and
criterion X2 Correlation analysis was performed
according to the methods of Pearson and Spearman.
The differences were considered statistically significant
atp <0.05.

Results

Onthebackground of the treatment, a statistically
significant positive trend was observed in most patients
(p < 0.01 compared to initial values) (Figures 1 and 2).
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Figure 1: The dynamics of the average intensity of the pain syndrome
on the background of treatment. (*the differences are statistically
significant compared to the initial values at p < 0.01)

The average intensity of back pain decreased from
6.4 to 1.8 scores on the NRS after 7-14 days, with the
positive effect preserved during the year (12 months —
1.3 scores). As early as in the first 2 weeks of treatment,
the average intensity of leg pain decreased from 7.0 to
2.4 scores on the NRS, and after 12 months, the intensity
decreased to 1.2 scores. The average Oswestry index
decreased from the initial 58.0% more than 2 times after
7-14 days (to 22.5%), and subsequently decreased
to 13.3% within 12 months. The correlation analysis
showed no statistically significant relationship between
the initial size of the discal hernia and the clinical
indicators of patients (intensity of the pain syndrome,
the Oswestry disability index), both initial and in the
progress of treatment.
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Figure 2: The dynamics of the average Oswestry disability index
on the background of treatment. (*the differences are statistically
significant compared to the initial values at p < 0.01)

In the group of patients who underwent
repeated MRI, major extrusions and sequestrations
(with the average initial size of 9.7 + 0.5 mm in this
subgroup), which were mainly paramedian, were
previously diagnosed. In 10 (62.5%) patients, significant
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regression of discal hernia was observed (on average
from 9.8 + 0.7 mm to 3.5 + 0.5 mm — by more than
50%), in two (12.5%) patients, reduction of hernia by
<50% was observed, in three (18.8%) cases, the size of
hernia did not change, and in one patient (6.2%), discal
hernia increased. The average duration of discal hernia
significant regression was 8.7 + 4.7 months. Clinical
improvement was observed as early as in the 1% days
of treatment and significantly outpaced the reduction
of discal hernia. Those patients in which the size of
hernia reduced insignificantly, or did not change, also
experienced a decrease in pain intensity and improved
functional status. In a female patient 34 years of age
with an extrusion 11 mm in size, positive dynamics were
noted on the background of treatment; however, by the
end of 1 year of observation, the patient noted returning
and gradually growing pain syndrome with insufficient
efficiency of drug treatment. Repeated MRI revealed an
increase in the discal hernia up to 14 mm. The patient
underwent neurosurgical removal of discal hernia with a
quick reduction of the pain syndrome and improvement
of the general condition.

Discussion

The results of the study have shown favorable
progress of lumbar discogenic radiculopathy, which is
consistent with the data of other authors [4], [12], [13].
Regression of pain and other symptoms occur much
sooner than the size of the hernia is reduced, which
shows the important role of the inflammation concomitant
of hernia and explains the symptomatic efficiency of
epidural introduction of steroids [21], [22], [23], [24].

The first description of discal hernia regression
inthe lumbar spine of ayoung patientwas given by Guinto
et al. [25]. The widespread use of the neuroimaging
methods has allowed observing both individual cases
of discal hernia resorption [18], [26], [28], and series of
such cases [17], [19], [20], [29].

A present, the main mechanism of discal
hernia regression is considered to be the immune-
mediated lysis [17], [30], [31], [32], [33], [34], [35]. In
the process of its development, the intervertebral disc
is formed without contact with the immune system (as
an immune-privileged organ). With the degeneration of
the disc, the formation of cracks in the fibrous ring and
the herniation, the components of nucleus pulposus
interact with the immune-competent cells, which
perceive it as a foreign body and start the autoimmune
reaction. The complex biochemical and immunological
cascade is implemented on the activation of antibody-
producing B-lymphocytes and cytotoxic T-lymphocytes.
The production of pro-inflammatory cytokines (tumor
necrosis factor, interleukins IL-1a, IL-1B3, IL-6, and
IL-17) increases, which contributes to the degradation

of the extracellular matrix, and increases the expression
of chemokines. This results in the penetration of
activated immune cells into the disk, and in the
development of endothelial growth factor that promotes
neovascularization and ensures an enhancement of
phagocytosis and resorption of the fragments of discal
hernia. Inflammatory cytokines, such as the tumor
necrosis factor-alpha, further stimulate the production
of metalloproteinases (particularly, metalloproteinase
of type 7, which causes collagen dissolution). A certain
role in reducing discal hernia is also given to its gradual
dehydration [30], [31], [32], [33], [34], [35].

In the research, significant regression of
discal hernia (reduction by more than 50%) was noted
in more than half (62.5%) of the patients that had
undergone repeated MRI, which is consistent with the
results of Chiu et al. [30]. In their work, the probability
of spontaneous reduction for sequesters reached 96%,
for extrusion — 70%, and for protrusions — 41%. The
probability of the complete regression for sequesters
was 43%, and for extrusions — 15%. The authors
noted that large discal hernias caused greater immune
responses and, consequently, increased the likelihood
of regression. The factors that increased the likelihood
of discal hernia resorption included increased T2 signal
in MRI (due to the high content of liquid), migration of
disc fragments to the epidural space associated with
the rupture of the posterior longitudinal ligament, which
facilitated the interaction with the immune-competent
cells and contrasting of the peripheral parts of hernia,
which was evidence of their vascularization and the
likelihood of phagocytosis [30], [36].

According to the data of the authors, discal
hernia resorption continued for several months. The
average duration of significant regression of discal
hernia was 8.7 + 4.7 months. In a series of observations
of 23 patients by Altun and Yiksel [19], the duration of the
reference MRI ranged from 5 to 22 months. In the study
performed by Macki et al. [21], the average duration of
discal hernia resorption was 9.3 + 13.3 months.

Significant clinical improvement on the
background of complex treatment with the use of epidural
injection of corticosteroids was achieved in most patients
within the first 2 weeks of treatment, which significantly
outpaced the decrease in the size of the discal hernia,
and was noted even in the patients without discal
hernia regression. With that, no significant correlation
was found between the initial size of the hernias and
clinical scores. In the study performed by Macki et al.
[21], the average duration of discal hernia reduction
was 9.27 + 13.32 months, and the regression of clinical
symptoms was also noted much earlier, on average
after 1.33 £ 1.34 months from the onset of the disease.
Studying the dynamics of clinical symptoms showed
complete removal of back pain, reduction of paresis
severity up to 86%, of sensitive violations — up to 68%,
and of hyporeflexia — up to 75%. A similar conclusion
was also made by el Barzouhi et al. [37] in the study of
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the relationships between the neuroimaging data and
the clinical outcome. One year after the disease onset,
84% of the patients reported good results of treatment.
With that, MRI showed remaining discal hernias in 35%
of the patients with a good outcome, and 33% of the
patients with unsatisfactory results of treatment. In the
group of patients without discal hernias, the satisfactory
results of treatment were observed in 83% of the
patients; however, in the group with a persistent hernia,
satisfactory results were noted in 85% of the cases.
The authors concluded that the MRI picture in 1 year
after the onset of the disease did not make it possible
to differentiate patients with different outcomes of the
disease. The work of Autio et al. [36] also stated that
discal hernia regression was not always correlated with
better disease outcome, and the clinical improvement
might also occur without reduction of hernia, which
once again confirmed the fact that reduction of the
symptoms was determined not only, and not so much
by neuroimaging changes.

Thus, the observations show the possibility
of intervertebral disks herniations regression in some
patients with discogenic radiculopathy. The reduction of
pain and related disability far outpace the regression of
the herniation of intervertebral disks. It is appropriate
to perform large-scale multicenter studies of the
prognostic factors of the regression of symptoms and
herniations of intervertebral disks.
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