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Interventional surgery effectiveness in treatment of the cervical
spine and shoulder joint chronic pain
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Abstract. Relevance. Degenerative diseases of the spine are among the most common pathologies that cause significant
medical, social and economic losses. Thus, a retrospective analysis of the Humana database from 2008 to 2014 indicates
a sharp increase in discogenic neurocompression lesions of the cervical spine, which is 42 %. Degenerative processes are
characterized by metabolic and structural changes in the intervertebral discs (IVD), which lead to the loss of its properties.
The aim of the study was to analyze the results of intervertebral disc nucleoplasty and radiofrequency denervation of the facet
joints in patients with cervical joint hernias. Materials and Methods. Intervertebral disc nucleoplasty and radiofrequency
denervation of the facet joints in patients with hernias of the cervical spine was performed in 55 patients aged 18 to 74 years
(mean age 36.28 + 2.19 years), of which 56.36 % (31 patients) were men and 43.64 % (24 people) were women. Results and
Discussion. The results demonstrate a significant improvement (p<0.001) in VAS and ODI in patients after treatment. The
majority of patients (45.45 %) rated their health status as “good”, 41.82 % of respondents believe that after the intervention,
their health status can be assessed as “excellent”. Only 3 patients (5.45 %) indicated an unsatisfactory condition, which may
be due to individual psychological characteristics, comorbidities, or a reduced sensitivity threshold. Conclusion. Nucleoplasty
of the intervertebral disc and radiofrequency denervation of the facet joints is an effective and safe method for the treatment
of intervertebral hernias of the cervical spine.

Key words: chronic neck pain, degenerative-dystrophic diseases of the spine, disc herniation, interventional surgery,
nucleoplasty, radiofrequency denervation.
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Introduction

Degenerative diseases of the spine are among
the most common pathologies, causing significant
medical, social and economic losses. Thus,
a retrospective analysis of the Humana database
from 2008 to 2014. indicates a sharp increase in
discogenic neurocompressive lesions of the cervical
spine, which is 42 % [1, 2]. Degenerative processes
are characterized by metabolic and structural changes
in the intervertebral discs (IVD), which lead to the
loss of its properties [3].

With changes in the area of the CS, stable pain
occurs [4, 5]. According to the study by W. Yin,
N. Bogduk, discogenic pain accounts for about 16 %
of patients with neck pain [4, 6]. The problem of treating
discogenic neurocompression syndromes, which is
due to the severity of clinical manifestations, as well
as the lack of a unified vision for the treatment of
this pathology. Open cervical microdiscectomy with
stabilization of the spinal motion segment remains
the standard of surgical treatment for IVD hernias in
the cervical spine [7, 8]. However, the widespread
introduction of high-tech minimally invasive methods of
surgical treatment of IVD hernias has led to a significant
decrease in the number of disabled people, solving the
social problem in society caused by this pathology [9].

Traditionally, in degenerative-dystrophic diseases
of the spine, IVD is defined as the main source of pain,
and interventions on the discs marked the beginning
of the development of interventional methods of
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treatment [10—12]. The differences between currently
known IVD interventions are determined by the main
target of the intervention and the pathological process
they are aimed at [11—16].

There are controversies in evaluating the
effectiveness of intradiscal techniques compared
with conservative treatment of chronic neck pain [4,
10]. There is a less significant effect of intra-articular
injections [4, 5—7]. Currently, a wide range of surgical
techniques has been introduced for this pathology,
but the effectiveness of interventional surgery in
the treatment of chronic cervical pain has not been
sufficiently studied. These issues deserve close attention
and require further solutions, which determines the
relevance of this topic.

The aim of the study was to analyze the results
of nucleoplasty of the intervertebral disc and
radiofrequency denervation of the facet joints in patients
with hernias of the cervical joint.

Materials and methods

In the period from 2019 to 2020, a case-control
study was conducted. 55 patients aged 18 to 74 years
(mean age 36.28 + 2.19 years) were included, of which
56.36 % were men (31 people), and 43.64 % were
women (24 people). The study was carried out according
to the standards of the Declaration of Helsinki and
was approved by the ethics committee of the Peoples’
Friendship University of Russia. Before the start of
the study, all participants signed a voluntary consent.
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The study included patients according to the
following criteria: surgical interventions for primary
single-level disc herniations of the cervical spine.

Patients with complete stenosis of the MMC,
displacement of the vertebrae, instability of the spinal
motor segment were excluded.

Case histories and MRI data were analyzed [17—
20]. All patients underwent surgical treatment according
to indications: CHD from 3 months (VAS > 4 points and/
or ODI > 30 %); radicular pain syndrome and sensitivity
disorders; lack of effect of conservative therapy; motor
disorders (muscle strength 3 or less points). Comparison
of treatment outcomes included back pain assessment
(VAS) and quality of life assessment (ODI questionnaire
and MacNab scale), which were measured before the
intervention and after 12 months.

Statistical data processing was carried out using
Microsoft Excel and Statistica 8.0 (StatSoft Inc.). The Mann-
Whitney test and Fisher’s exact test were used. Differences
were considered statistically significant at p<0.05.

Results and discussion

The paper analyzes the results of surgical treatment of
55 patients with IVD hernias of the cervical spine. According
to the classification of the World Health Organization (WHO,
1963), the distribution of patients by age periods was carried
out. As follows from the presented data, males of working
age predominated (Table 1 and Fig. 1).

Number of observations
Characteristic
Abc. %
Duration from the onset of the disease to surgery
2—6 month. 10 18,18
6—24 month. 26 47,27
24—60 month. 12 21,82
60—120 month. 5 9,09
> 120 month. 2 3,64
Level of surgery
Level C3-C4 3,64
Level C4-C5 16,36
Level C5-C6 24 43,64
Level C6-C7 19 34,55
Level C7-Th1 1 1,82
3,0—4,0 10 18,18
41-5,0 25 45,45
51-6,0 13 23,64
6,1-7,0 4 7,27
7,1-8,0 3 5,45
Types of IVD hernias relative to the spinal canal
Median 32 58,18
Paramedian 19 34,55
Foraminal 4 7,27
Degree of degeneration MTD on Pfirrman
| 4 7,27
Il 6 10,91
] 23 41,82
v 19 34,55
\ 3 5,45
Modic | 9 16,36
Modic Il 15 27,27
Foraminal stenosis in Lee 10 18,18

Table 1
Demographic and clinical data of patients
Number of observations
Characteristic
Abc. %
Number of Patients, v.t.h 55 100
men 31 56,36
women 24 43,64
Age M = SD, years 36,28 £ 2,19
Age range, years 18,0—74,0
Body mass index M + SD 35,3+4,7
ODIM % SD 76,04 £10,91
VASH Mzt SD 7,69+0,98

LARGE JOINTS ANATOMY AND PATHOLOGY

One of the important criteria for optimizing further
treatment tactics is the collection of an anamnesis of
patients to assess the duration of the disease. Data on
the duration of the disease indicate that most patients
received treatment for up to 2 years (18.18 % from 2
to 6 months and 47.27 % from 6 to 24 months). It was
a conservative therapy with the use of medications,
physiotherapy and spa treatment.
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Fig 1. Distribution of observations by age,% of the age group

It was found that the onset of the disease or its
exacerbation was often associated with physical activity
or a sharp turn of the head —in 26 (47.27 %) patients.
The second provoking factor was hypothermia — 10
(18.18 %) patients, in 5 patients (9.09 %) these factors
were combined. In 4 (7.27 %) patients there was
a history of spinal injury, in 2 (3.64 %) patients the
exacerbation of the pain syndrome was preceded by
ARVLI. In 11 (20.00 %) patients, the direct etiological
factor could not be identified.

According to MRI data, a significant predominance
of patients with median IVD hernias in the cervical
spine was revealed — 32 (58.18 %) paramedian hernias
accounted for 34.55 % (19 patients) and foraminal
hernias — 7.27 % (4 patients). The overwhelming
majority were patients with lesions of the lower cervical
region (C5-C6—43.64 % and C6-C7—34.55 %), which
also corresponds to the literature data. According to MRI
data, the main group consisted of patients with IVD
hernias of the cervical spine up to 5.0 mm (18.18 % —
from 3.0 to 4.0 mm and 45.45 % — from 4.0 to 5.0 mm).

Summarizing the results of observations for all
55 patients with hernias of IVD of the cervical spine,
it should be noted that this pathology was most often
detected in men of mature age;
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The dynamics of VAS (M + SD) and ODI (M + SD)
before and after treatment is shown in Figure 2.

Thus, the mean VAS values before treatment
were 7.69 £ 0.98, and after — 1.96 + 0.92 (p<0.001);
the results of the ODI questionnaire also decreased
significantly: from 76.04 + 10.91 at the beginning
of the study to 19.56 + 9.25 after the treatment.
The results obtained demonstrate a significant
improvement (p<0.001) in VAS and ODI in patients
after treatment.

The data of the subjective assessment of the
interventions performed on the MacNab scale are
presented in Figure 3.

The data obtained showed that the majority of
patients (45.45 %) rated their health status as “good”,
41.82 % of respondents believe that after the intervention
their health status can be assessed as “excellent”.
Only 3 patients (5.45 %) indicated an unsatisfactory
condition, which may be due to individual psychological
characteristics, comorbidities, or a reduced sensitivity
threshold.

The processes of degeneration of the cervical
spine are often associated with compression syndromes
of the neurovascular formations of the spinal canal.
It has been shown that in 50—80 % of individuals,
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Fig 2. Results of YOUR, ODI indicators before and after treatment (quantitative ratio)
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Fig 3. Results of subjective assessment of interventions on the MacNab scale, %

degenerative lesions of the spine lead to temporary
disability, while the cervical region is affected in
10—15 % of cases [21, 22].

The introduction of modern instruments and
equipment, the use of microsurgical techniques, the
use of new surgical approaches at the present stage of
development of diagnostics, neuroanesthesiology, have

LARGE JOINTS ANATOMY AND PATHOLOGY

led to a significant improvement in the results of surgical
treatment of hernias of the cervical spine [23—25].
Despite the variety of surgical techniques that are
used in the treatment of patients with cervical hernias,
the main task facing the surgeon is to eliminate the
compression factors of neurovascular formations while
minimizing the risk of the surgical injury itself [26].
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On the other hand, having a large number of surgical
technologies in the arsenal, it is possible not only to
eliminate compression factors, but also to prevent the
occurrence of possible complications (hernia recurrence,
hernia formation at adjacent levels, development
of instability in the spinal motion segment) in the
future [27, 28].

Radiofrequency denervation is comparable to
intraforaminal administration of corticosteroids
under X-ray control in terms of invasiveness, but it is
distinguished by a longer analgesic effect [29—31].
The low invasiveness of the intervention allows the use
of radiofrequency denervation on an outpatient basis.

In the present study, the effectiveness of
intervertebral disc nucleoplasty in combination with
radiofrequency denervation of the facet joints in patients
with hernias of the cervical spine was considered. After
the intervention, all 55 patients noted a decrease in pain
and an improvement in vital functions. As a result of
treatment, no neurological deficit was detected, and
there were no septic complications. Before treatment,
most patients noted that the pain was very severe,
bordering on unbearable (VAS 7.69 + 0.98 points).
A year after treatment, the VAS values decreased to
1.96 + 0.92 points (mild pain), i.e. 3.9 times (p<0.001).
Similar data were obtained for the indicators of the ODI
questionnaire; 3.9 times (p<0.001). For the treatment of
IVD hernias, many methods of surgical interventions
have been developed — decompression, stabilizing
rigid and dynamic, decompression-stabilizing; recently,
percutaneous procedures have become widespread.

Decompression interventions have become
widespread due to the relative ease of execution
and good immediate results. But often the choice of
a treatment method (isolated decompression or in
combination with spinal fusion) is determined not by
the characteristics of the pathological process, but by
the low-traumatic nature of the intervention due to the
threat of possible complications.

At the same time, although the long-term results
of minimally invasive procedures do not always satisfy
patients and surgeons, the feasibility of large and
complex open surgeries that provide sufficient stability
of the operated segment has not been finally clarified.

134

Further research is needed in this direction, detailing
the indications and contraindications for various types
of interventions, depending on the specific clinical
situation.

Nucleoplasty of the intervertebral disc and
radiofrequency denervation of the facet joints is
an effective and safe method for the treatment of
intervertebral hernias of the cervical spine. The
advantages of interventional treatment include:
minimum damage to soft tissues; reduced recovery time
after the intervention; the possibility of carrying out with
the use of local anesthesia; optical magnification allows
good visualization of intracanal structures, reducing the
risk of nerve root damage; possibility of direct access
to extrusion; slight risk of infectious complications.

Conclusion

Nucleoplasty of the intervertebral disc and
radiofrequency denervation of the facet joints is
an effective and safe method for the treatment of
intervertebral hernias of the cervical spine.
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3P PpeKTUBHOCTb UHTEPBEHLUOHHOWN XUPYPrUumn B NeYeHUn
XPOHUYECKON 601U LLEUHOrOo OTAe/1Ia NO3BOHOYHUKA
M NJieYyeBOro cycraBa
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AnHoTtanusa. AkmyaabHocmb. Ha cerofiHsIIIHAHN JeHb lereHepaTUBHbIe 3a00/1eBaHys TI03BOHOUHKKA OTHOCSATCS K Hanbosee
pacIpoCTpaHeHHbIM T1aTO/IOTHSIM, SIB/ISISICh TIPUUMHON 3HAYMTE/TbHBIX MeMKO-COLMaIbHBIX U SKOHOMHUECKHUX T10Tepb. PeTpo-
CMIeKTUBHBIN aHanmu3 6a3el ZaHHeX Humana ¢ 2008 ro 2014 1. yka3biBaeT Ha pe3Kuid pOCT JUCKOTeHHBIX HeHPOKOMITPeCCHOHHBIX
TIOpaykeHHI LIeMHOTO OT/ie/a TI03BOHOUHHKA, KOTOPBIH cocTabsieT 42 %. [lereHepaTHBHEIe MPOLIeCCHI XapaKTePU3yIOTCs MeTabo-
JIMYeCKUMH U CTPYKTYPHBIMH M3MeHEeHHUsSIMH B Me)KIT03BOHKOBBIX Arickax (MII/]), koTopele IPUBOAST K yTpaTe ero cBOMCTB. L]enb
uccaedo8aHust — IpOaHaMM3MpPOBaTh pe3yJIbTaThl HYK/IEO/IaCTUKH MeXXIT03BOHKOBOT'O J¥ICKa M PaJjli0uacTOTHOM JieHepBariuy
ZIYTOOTPOCTYATHIX CYCTaBOB y OOBHBIX C IPHDKAMU LIEHHOT0 cycTaBa. Mamepuanbt u memoodbl. Y 55 HanyeHToB ot 18 10 74 net
(cpenumii BospacT — 36,28 + 2,19 sieT), U3 KOTOPBIX MY>KUMHBI cOCTaBmIstiu 56,36 % (31 marueHT), a >keHIUHb — 43,64 %
(24 gyenoBeka), MpPOBeZieHa HYK/IEOTIACTHKA MEXKITO3BOHKOBOTO /IMCKA M PaAvi0YaCTOTHOM JleHepBaL{iM (JaceTOYHBIX CyCTaBOB
y BOBHBIX C IPbKaMU [IEHHOTO OT/iela TT03BOHOUHHKA U TIPOaHa/IM3UPOBAHBI pe3y/ibTaThl. Pe3yabmambl u 0b6cysxicoeHue.
[TonyuyeHHBIE pe3y/IbTaThl IEMOHCTPUPYIOT A0CTOBepHOe ynyurieHue (p<0,001) moka3sareneti BAIIl u ODI y maijeHTOB TI0C/Ie
nevyeHust. bonbmHCTBO nanyeHToB (45,45 %) oLleHWIM COCTOsTHYE CBOEro 3/j0POBbsI KaK «xoportiee», 41,82 % pecrioH/jeHTOB
CUMTAIOT, YTO I10CJIe TIPOBEZIEHHOT0 BMeIlaTeIbCTBA UX COCTOSTHYE 3710POBbSI MOJKHO OLI€HWTD KakK «OTIMYHOe». ToMbKo 3 raijieHTa
(5,45 %) yka3anu Ha HEY[OBIEeTBOPUTEIbHOE COCTOSTHHE, UTO MOXKeT OBbITh CBSI3aHO C MHMBUAYAIBHO-TICHX0JIOTMYe CKUMHU
0COOEHHOCTSIMH, COMYTCTBYIOIIMMH 3a00/1eBaHUSIMU WM CHYDKEHHBIM TIOPOTOM UYBCTBUTENBEHOCTH. Bbigoobl. Hykieornactrka
ME>KITO3BOHKOBOTO /JUCKA U PA/IMOUACTOTHAs! JieHepBalysi (haceTOUHbIX CyCTaBOB — 3(p(eKTUBHBIN 1 6e30TacHbIN METOJ JIeUeHUs
ME>KII03BOHKOBBIX I'PBDK IIIEHHOTO OT/ieJ1a T03BOHOUHHKA.

KroueBble cj10Ba: XpoHUUecKas 60J1b B 111ee, iereHepaTuBHO-AUCTpoduUecKre 3a60meBaHysl TO3BOHOYHMKA, IPhKa
[IMCKa, HTepBeHL[MOHHAs! XUPYPrHs, HYK/IeoIIaCTHKa, PajiouacTOTHas JleHepBarLjysl.

Hudopmanys o huHAHCHPOBAaHUU. ABTOPEHI 3asiB/ISIIOT 06 OTCYTCTBUH BHeIIHero (pUHaHCHPOBaHHSI.

Bxknap aBropoB: Anb bBaBapug O.A. — 0630p nuTeparypel. AGakupo M.JI. — Hamucanue Tekcta; Umytud LY., Anm
Anpua M.— cratuctideckast o6paboTka naHHbIX; Anenusu A.A., ITerpocssH A.C. — c6op u o6paboTka MatepranoB. Maiiep
AP, TTanua M.A. — KOHLIETIUs ¥ TU3aliH UCC/Ie[JOBaHUsL. Bce aBTOPbI BHEC/H CYII|eCTBEHHBIN BK/I1ajl B pa3paboTKy KOHLIETIUH,
TIpOBe/ieHre UCC/IeJOBAHUS U TIOATOTOBKY CTaTbH, IPOUIH U 0400priy GUHANTBEHYIO BEPCHIO Niepe] MyOInKarei.

baarogapHocTH — He IPUMEHUMO.
HNudopmupoBanHoe coryiacue Ha MyO/IMKaIuI0. Y BCeX MalMeHTOB ObIIO MOTyUYeHOo 100pOBO/IbHOE HH(OPMUPOBAaHHOE
corviacvie Ha y4JacTve B UCC/IeIOBaHUU COTVIACHO XeJTbCHHKCKOM JleK/apaliui BcemupHoi MeauIMHCKOM accormanu (WMA

Declaration of Helsinki — Ethical Principles for Medical Research Involving Human Subjects, 2013), 06pab0oTKy repcoHaIbHbIX
JAHHBIX U COT/IaCHe Ha MyOIHUKaLHIO.
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