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Abstract. The role of epidural steroid injections in the treatment of pain in patients with degenerative changes in
the lumbar spine. Fishchenko Ia.V., Roy L.V., Kravchuk L.D. Epidural steroid injections (ESI) of the lumbar spine
are a common interventional procedure that is used to alleviate radicular pain resulting from degenerative changes in
the spine. Although several studies have compared epidural steroid injections with placebo with favorable outcomes,
randomized controlled trials in this direction are needed. The purpose of the study was to evaluate the effectiveness of
the use of epidural steroid injections in the treatment of pain in patients with degenerative lesions of the lumbar spine.
During the study, 262 patients with degenerative lesions of the spine at one or two levels of the vertebral-motor segment
(VMS) were selected. Epidurally transforaminally under fluoroscopic control all patients received steroid injections at
the appropriate level (s) of VMS on the basis of the rehabilitation department of the Institute of Traumatology and
Orthopedics of the National Academy of Medical Sciences of Ukraine during 2017-2019. Of the 262 patients who
received epidural steroid injections, 204 were able to reduce pain and avoid surgery within one year. However,
58 patients experienced only slight pain relief and were recommended surgical treatment. In our study, patients with
negative results were offered surgery after 1.98 ESI procedures with an interval of 3.7 months. In the group of operated
patients, the preliminary use of steroid injections did not bring relief by the results of Oswestry Disability Index (ODI)
and Visual Analog Scale (VAS), however, the condition of these patients improved significantly after surgery (p<0.05).
The use of epidural injections is possible as a first-line therapy in patients with moderate functional limitations, which
can subsequently be directed to surgery in the absence of a positive result.

Pedepar. Posib 3muaypajbHBIX CTEPOMIHBIX HMHBEKUMIl B JiedeHMH 00J1eBOr0 CHHAPOMA Yy NAIUEHTOB C
JereHepaTUBHBIMU  HM3MEHEHMSIMM TOSICHUYHOr0 OTAejJa 1N03BOHOYHHMKA. ®Ouimenko S1.B., Poii U.B.,
KpaBuyk JI.JI. Dnudypanvhvie cmepoudnvle unbeKyuu ROACHUYHO20 OMOeNd — MO OObIYHAS UHMEPEEHYUOHHAS
npoyedypa, KoOmopas npumeHsemcs 0N 0OnecueHus KOPewlkoevlx 0Oonel, GOZHUKAWUX 6 pe3ylvmame Jeze-
HepamueHblX USMEHEHULl 68 NO360HOUHUKe. XOms 6 HeCKONbKUX UCCIeO08AHUAX NPOBEOEHA CPAGHUMENbHAS OYEHKA
SNUOYPATBHBIX CIMEPOUOHbIX UHbEKYUU C Niayedo ¢ O1azonpusmublMU UCX00amu, HeoOXo0UMbl PAHOOMUSUPOBAHHbIE
KOHMPOIUpyemble UCCIe008aHUsL 6 IMOM HanpaeieHuu. Llens uccnedosanus — oyeHums 3¢hpexmueHocmy npumMeHeHus.
INUOYPATILHBIX UHBEKYULI CIEPOUO08 8 TeUeHUU OO0Ne6020 CUHOPOMA Y NAYUEHMO8 C Oe2eHePAMUEHbIM NOPAdICEeHUeM
NOACHUYHO20 OmMOeld NO360HOYHUKA. B xode uccredosanuil 6viio omodpano 262 nayueHma ¢ OeceHepamuHbiM
NOpadcenuemM NO360HOUHUKA HA OOHOM UMY O8YX YPOGHAX NO3GOHOUHO-0BUSAMETbHO20 ceeMeHma. Bce nayuenmol
NePEUtHO NONYUANU INUOYPATLHO MPAHCHOPAMUHATLHO OO PIIOOPOCKORUNECKUM KOHMPONEM UHbEKYUU CMEPoUoos
Ha coomeemcmayroujeM yposHe (VPOGHsX) NO360HOUHO-08USAMENbHO2O CeeMeHma Ha 6ase omoeieHus peadburumayuu
I'Y «dncmumym mpasmamonozuu u opmoneouu HAMH Yxpaunwr» 6 meuenue 2017-2019 ce. M3 262 nayuenmos,
RONYUABUUX FNUOYPATLHO UHbEKYUU cmepoudos, 204 yoanocs ymenbuums 601€601 CUHOPOM U uzbedicams onepayuu 8
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meuenue 00Ho2o 200a. OOnaxo 58 nayuenmoe UCHLIMAIU JUWb HE3HAYUMETbHOe obaecuenue Ooau u um Owlio
PEKOMEHO0BAHO Xupypeuyeckoe JjedeHue. B nawem uccredosanuu nayuenmam ¢ He2amueHbIMU pe3yTbmMamamu
npeonazanu onepayuio nocie 1,98 npoyedyp ¢ unmepsaiom 6 3,7 mecsiya. B epynne npoonepupo8anHbvix NAyUeHmos
npeosapumenvHoe NpUMeHeHue UHbeKYUll Cmepoud08 He npuHecio obnesuenusi cocmoshusi no pezyivmamam Oswestry
Disability Index (ODI) u suszyanvhoti ananozogou wxanwel oonu (BALLl), oonako cocmoauue 3mux nayueHmos
BHAYUMENbHO YIAYYmUI0Cs nocie onepayuu (p<0,05). [Ipumenenue 3nudypanbHbIX UHBEKYUL GOZMONCHO 8 KAYecmee
mepanuy nepeou IUHUU y NAYUEHINO08 C YMEPEHHbIMU (YHKYUOHATbHBIMU OSPAHUMEHUSAMU, KOMOPble 8 NOCIe0CmEuU
Mo2ym 6bimb HANPAGIEHbl HA ONEPAYUIO NPU OMCYMCMEUL NOTIONACUMETLHO20 Pe3yTbmanmd.

Epidural steroid injections (ESI) of the lumbar
spine are a conventional intervention procedure that
is used to facilitate the radicular pain that arises as a
result of degenerative changes in the spine. In some
patients, the ESI improve symptoms and often is the
best treatment method [2, 4, 8, 13]. Despite the large
number of clinical studies that evaluate the ESI in the
treatment of radicular pain, indications and duration of
this treatment method remain not fully understood.
Although in several studies, a comparable assessment
of ESI with placebo with favorable consequences is
carried out, randomized controlled research in this
direction is required to finally determine the contingent
of patients who are most likely to receive a positive
effect from ESI [3, 5, 7, 9].

In one of the recent studies of Radcliff K. [6, 11],
it was reported about the results of treatment of
patients with spine problems (SPORT) in which
there were no significant effects from ESI compared
to surgical intervention, assuming that there are
restrictions in indications for use of injections. In
this study, we put forward the hypothesis that pa-
tients who receive the greatest potential benefits
from the ESI are patients with slight or moderate
functional limitations (according to the Oswestry
Disability Index (ODI) questionnaire).

Carette et al. [4] reported unfavorable treatment
results in 158 patients. They found that the benefits
of the ESI were preserved within 3-6 weeks, but the
positive effect disappeared in 3 months, while the
frequency of subsequent operations on the spine did
not decrease.

On the contrary, Vad etal. [12] in the rando-
mized study, have shown a significant improvement
in patients after ESI over a long period of obser-
vation (within 16 months). Consequently, it is im-
portant to correctly determine the role and indica-
tions to the ESI, and not to compare its priority and
efficiency compared with surgical intervention.

The purpose of the study is to evaluate the effec-
tiveness of epidural injections of steroids in the
treatment of pain syndrome in patients with
degenerative lesions of the lumbar spine.

We compared the results of treatment of
patients who underwent only ESI with the results
of patients who underwent ESI and and then were
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operated, in which even after injections moderate
functional disorders by Oswestry Disability Index
(ODI) preserved.

MATERIALS AND METHODS OF RESEARCH

In the period from 2013 to 2018, 262 patients
with one-or two-level lesions of VMS at the lumbar
level (hernia of intervertebral discs, spondylolistosis
or stenosis of the vertebral canal) were examined.
Patients with traumatic damage to the spine, inclu-
ding traumatic fracture or compression of the root as
a result of neoplasms were excluded from our
investigation. All patients under observation had
only moderate functional disorders (visual analog
pain scale (VAS) — 3.5-6.5; ODI — 15-35). All pa-
tients complained of the radicular pain that lasted
for 12 weeks or more, or a neurogenic intermittent
claudication, despite the use of conservative
treatment.

Of 342 patients, initially included in the study,
we excluded 54 patients with ODI indicators of
more than 35 points and/or the presence of a neuro-
logical deficiency (for example, a significant pain
syndrome with signs of compression neuropathy,
myelopathy or progressive motor weakness) that
required surgical intervention.

26 patients were excluded from the study, as the
link with them after treatment was lost. All other
262 patients underwent ESI transforaminally under
fluoroscopic control, with targeting at the affected
nerve root, according to the patient's complaints and
MRI results. After the procedure follow-up was
carried out within 12 months. The research was con-
ducted in accordance with the principles of bioethics
set forth in the Helsinki Declaration "Ethical Prin-
ciples of Medical Research with the Participation of
People" and "General Declaration on Bioethics and
Human Rights (UNESCO)."

Technique of transforaminal ESI. All procedures
were performed by one specialist. For carrying out
the procedure the patient was put on the table, the
back was treated with a solution of betadine. Then,
under fluoroscopic control, to the upper and frontal
sides of the predicted hole, G22 needle was brought.
As soon as the needle appeared in the correct plane of
the tissue and the negative aspiration of blood and
cerebrospinal fluid was confirmed, a 1 ml of contrast
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medium was injected in order to indicate the
appropriate propagation of the drug along the nerve
root. Then a mixture of 2 ml of 1.0% lidocaine and
40 mg of triamcinolone was administered [11].

In order to assess the results of treatment, we
used the questionnaire of Oswestry Disability Index,
with further assessment of treatment. The evaluation
of remote treatment results was carried out in 3, 6, 9
and 12 months after the procedure. If after 2 ESI
procedures the symptoms were preserved or recur-
red, the patient was transferred to a group for
surgical interventions. Patients with indications to
surgery were recommended to consent, and they did.
In the surgical group a decompression surgery of the
affected nerve root was performed with execution or
without spondylodesis of the vertebral segments. In
the future, the results of the treatment between
groups by clinical and demographic characterists at
different stages of observation were compared.

To analyze the reliability of the differences in the
average values of samples, which corresponded to
the normal data distribution law, the Student T-
criterion was used, and for samples that did not

correspond to the normal data distribution law — the
Wilcoxon nonparametric criterion. The selected
level of reliability p corresponded to 95%, and the
level of significance — p (5%). Mathematical calcu-
lations were made using “Excel” and “Statistica 6.0
programs”. Statistical processing of research results
was carried out using Statistica for Windows 13 (Stat-
soft Inc., No. JPZ8041382130ARCN10-J). Informati-
vity of tests and indicators was recorded and carried
out under standard measurement conditions [1].

RESULTS AND DISCUSSION

When comparing groups (patients with ESI only
and those with ESI+ surgery), it was found that
patients of both groups were similar in gender, age,
duration of symptoms before ESI, number of ESI
procedures and the level of lesion of VMS (p=0.627;
Table 1). T-criterion was used to determine the
differences between the two groups. Between the two
groups a reliable difference was not detected (p>0.05).

Of the 262 patients who underwent ESI, 204 (78%)
experienced relief of pain during one year of follow-
up. However, 58 patients (22%) underwent surgery on
average in 3.7 months after the ESI.

Table 1

Characteristics of groups of patients examined

ESI + surgery group

ESI group (further) p

Number of the examined 204 58

Gender (m:f) 75:129 24:34 0.627
Age (years), M £ m 56.78+15.26 57.28+14.14 0.812
BMI, M = m 23.7£1.9 24.1£1.6 0.536
Duration of pain (months.), M £ m 7.22+4.22 6.51+3.28 0.113
Number of ESI, M+ m 1.98+1.18 1.60+1.44 0.075
Time before surgery (months) 3.70+4.55

Level of lesion of L1-2 2 2 0.651
L2-3 8 4

L3-4 19 8

L4-5 118 35

L5-S1 76 25

Notes: ESI — epidural steroid injection; BMI: body mass index.
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When comparing ODI and VAS outcome indi-
cators, the examined of both groups were also homo-
geneous and did not have significant differences (in
the first — 27.26 and 5.18, respectively, compared to
the second — 30,05 and 5.85; (p=0.063)).

However, between the groups of ESI and
ESI + surgery there was a significant difference in
the results after the ESI procedures (p=0.316). Thus,
in a group where only the ESI was performed, there
was a constant decrease in ODI and VAS indicators

during the year of the follow-up (p=0.779, Table 2),
although the indicators had a tendency to increase
until the final survey, but insignificantly. And in the
ESI group + surgery the decrease in ODI or VAS
indicators was not observed for several months (ODI
29.6349.09 and VAS 5.00+£2.16 respectively, in
3 months). According to the analysis of risk factors,
there were no reliable differences between the selec-
ted indicators at the time of the latest examination
(p=0.779).

Table 2
Comparative assessment of results between groups (M+m)
ESI group Esi + surgery group p
Outcome ODI. 27.26+9.05 30.05+12.17 0.063
Outcome VAS 5.18+1.89 5.85+2.88 0.107
Intermediate ODI (3 months) 20.48+9.45 29.63+£9.09 *<0.0001
Intermediate VAS (3 months.) 3.23£2.07 5.00+2.16 *<0.0001
Final ODI (1 year) 21.94+8.87 22.76+12.96 0.779
Final VAS (1 year) 3.73+2.03 4.40+2.96 0.316

Notes: ESI — epidural steroid injection, ODI: Oswestry Disability Index, VAS - visual analog pain scale; t-criterion was used to determine the
differences between the two groups. Mid-term indicators of VAS and ODI significantly varied between the two groups (p<0.05).

The results of our own research have shown that
the procedure of the ESI can significantly reduce
pain syndrome for one year in most patients with
moderate functional disorders in the history of
lesions at the level of one or two VMS of the lumbar
area. The same positive results of treatment have
been received by Riew et al. [10] in a randomized
clinical study in a group of patients, with selective
blockades of the nerve root. The authors concluded
that the selective blockade of the nerve root is
indicated to patients with a radicalar pain with a
lesion at the level of one or two VMS to consider the
surgery option, which, in principle, confirms our
research results. However, in a large prospective
study of Radcliff K. et al. [6, 11] it was reported that
patients with a discal hernia at the lumbar level who
underwent ESI did not demonstrate improvements at
both short-term and remote stages of observations
(up to 4 years) compared with patients who did not
undergo ESIL.

Theoretically, ESI can interrupt the vicious circle
of neuropathic pain, improving the natural course of
degenerative disease and, consequently, allowing
patients to avoid surgical interventions [6, 7, 9, 10,
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11]. However, we found that a significant number of
patients needed interventions, despite the use of ESI,
even in a group with moderate functional disorders.
Accordingly, our results showed moderate effecti-
veness of ESI as an alternative to surgical inter-
vention. However, given the convenience and eco-
nominal efficiency of ESI, the blockade may be a
good variant of the first line therapy in patients
with radicular pain. However, it is quite difficult
to compare the effectiveness of ESI with that of
the operation due to the lack of own remote
treatment results in a group of patients with severe
functional disorders.

In our study, most patients (78%) experienced
relief of symptoms after ESI during one year of
follow-up. However, we could not find significant
differences at the level of affected segment, severity
and duration of pain syndrome between the ESI
group and the ESI + surgery group. All this means
that the results of the ESI may not depend on the
severity or duration of pain before surgery, the
level of lesion, gender or age of the patient. It
seems that in a significant number of patients with
moderate functional disorders it is possible to
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facilitate the symptoms of pain within one year,
independently of the level of the affected segment
and the duration of symptoms.

However, 22% of patients needed surgery,
despite the use of ESI, which confirms a limited role
of ESI. In our study, patients with negative results
were operated after 1.98 of ESI procedures at an
interval of 3.7 months. These observations confirm
that several procedures of the ESI in a short time
may affect the effectiveness of treatment. Thus, we
can recommend a few courses of ESI in patients
with moderate functional disorders before surgical
treatment, which can expand the capabilities of
treatment of this disease.

Our research also has a number of limitations.
The observation period was limited by one year,
which may reduce its value. In addition, VAS and
ODI showed a tendency to increase at the time of the
last follow-up, which may reduce the significance of
the results.

To date, there is a problem of objectivization of
pain syndromes against the background of dege-
nerative diseases of the lumbar spine, all VAS and

ODI criteria used are subjective scales. But, despite
these restrictions, we believe that the results of our
prospective cohort study complement the body of
knowledge about the results of ESI application in
patients with moderate functional disorders.

CONCLUSION

According to the results of research of 262
patients who underwent ESI, 204 (78%) patients
experienced a relief of pain which lasted during one
year of follow-up. However, 58 patients (22%)
underwent surgery on an average in 3.7 months after
epidural steroid injections. The obtained results
allow us to conclude that the procedure of epidural
steroid injections may be recommended as a first
line therapy in patients with moderate functional
disorders due to degenerative lesion at the level of one
or two lumbar spine segments, taking into account
small invasiveness and economic performance. With
the progression of symptoms or deterioration of
patients’ state surgery is recommended.
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conflict of interest.
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