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ABSTRACT

The aim. To study the effectiveness of using monosegmental fixation systems in sur-
geries involving resection of part of the facet joint in patients with posterolateral
and foraminal hernias in the lumbar spine.

Materials and methods. The study included 40 patients with degenerative dis-
eases of the lumbar spine who underwent medial facet resection and the removal
of posterolateral or foraminal disc hernia. Among them, 10 patients underwent
unilateral single-level transpedicular fixation with interbody fusion using titanium
cage (UTPF cage group), and the other 10 patients underwent unilateral monoseg-
mental transpedicular fixation (UTPF group). The remaining 20 patients underwent
bilateral transpedicular fixation (BTPF group). The amount of intraoperative blood
loss, duration of surgery and length of hospital stay, as well as the frequency of perio-
perative complications in the groups were assessed. Visual analogue scale (VAS) pain
score, Oswestry index and McNab score were assessed before and 6 and 12 months
after surgery.

Results. Intraoperative blood loss in the UTPF cage and UTPF groups was less
than in the BTPF group, as was the duration of surgery; the differences were statisti-
cally significant (p < 0.05). Indicators of VAS score and Oswestry Quality of Life Index
in the studied groups indicated the effectiveness of the technology.

Discussion. Unilateral decompressive and stabilizing surgeries in patients with pos-
terolateral and foraminal hernias of the lumbar spine can reduce the duration
of the surgery, the volume of blood loss and the severity of pain in the postoperative
period due to adequate decompression of the neurovascular formations of the spinal
canal and stabilization of the spinal motion segment, which prevents the relapse
of the disease and provides early rehabilitation of patients.

Conclusion. Unilateral transpedicular fixation is acceptable and safe for lumbar
degenerative diseases and improves the quality of life of the patients.

Key words: unilateral transpedicular fixation, lumbar degenerative diseases, VAS
score, Oswestry index
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PE3IOME

Lens uccnedosanus. V3yqyums 3¢opekmusHOCMb UCNOIb308AHUA MOHOCE2MEH-
MapHeIx pUKCUPYOWUX CUCMeEM NPU 0nepayusx, ConposoXxoarujuxcs pesekyuel
yacmu 0y200mpocmyamozo Cycmasa y nayueHmos 3a0He60K0o8bIMU U hopamu-
HA/IbHbIMU 2PbIXAMU HA NOACHUYHOM omoeJsie NO380HOYHUKA.

Mamepuanel u memoosl. BucciedosaHuu yuacmeosasnu 40 nayueHmos ¢ 0eze-
HepamugHo-oucmpoguyeckumu 3a601e8aHUSMU NOICHUYHO20 omaesia no3eo-
HOYHUKA, KOMOPbIM 8bINOJIHEHbI pe3ekyus MmeduasibHol ¢acemku u yoaneHue
3d0He-60K080U Uu hopamuHaneHoU epbixxu oucka. Cpedu Hux 10 nayueHmam
npogedeHa MOHOIAMepPasibHAs 00HOYPOBHe8As (PUKCAYUS MPAHCNEOUKYIAPHbIMU
BUHMAMU C MeXXMmeJi08bIM CNOHOU100e30M mumaHossim Kelioxxem (OTTD-keliox),
a opyaum 10 — 0OHOCMOPOHHAS MOHOCe2MEHMAPHAA MPAHCNEOUKYIAPHAA UK-
cayusa (OTT1®). Ocmaswumca 20 nayueHMam 8biNoIHeHa 08YCMOPOHHAA MPAHC-
nedukynapHaa pukcayus (JTI®). [posodunacs oyeHKa seslu4UHbI UHMpaonepa-
YuoHHoU Kposonomepu, 071umesibHOCMU ONepayuu U 8pemMeHU 20CNUManu3ayuu,
a makxe 4acmoma nepuonepayuoHHbIX 0CI0XHeHuUl 8 epynnax. OyeHka 6os1u
no 8u3yasnbHo-aHano2o080l wkase (BALL), cmeneHb 02paHuyeHus XusHedesmersib-
Hocmu Ha ocHosaHuu uHoekca Ocgecmpu u nokazamesns MakHa6 oyeHuganucob
00 u Yepes 6 U 12 mecsaues nocsie onepayuu.

Pesynemamel. VIHmpaonepayuoHHas kpogonomeps e 2pynnax c OTI®-kelioxem
u OTTI® 6bina meHbLe, Yem 8 2pynne ¢ AT, mak xe, Kak u NPoOOIKUMETbHOCMb
onepayuu; pasuyus 6ei1u cmamucmuydecku 3Hadumeimu (p < 0,05). lNokazamenu
BALLI, uHOekc kayecmaa xu3Hu Ocgecmpu 8 ucciiedyemMbix epynnax cauoemerib-
€maeosasu 06 3¢hhekmusHOCMU MmexHo102UU.

O6cyxodeHue. OOHOCMOPOHHUEe 0eKOMNPeCccusHO-cmabuusupywue eme-
wamesnbcmed y nayueHmos ¢ 3a0He60KO8bIMU U (hOPAMUHATbHBIMU 2PbIXAMU
NOACHUYHO20 0OMOesia NO38OHOYHUKA NO3BOJIAIM YyMeHbUWUMb NPOOOIKUMeETb-
HOCmMb onepayuu, 06sémM Kposonomepu U 8bipaxeHHOCMb 60718020 CUHOPOMA
8 NOC/1e0NEPAYUOHHOM nepuode 3d cHém adeksamHou 0eKoMNpeccuu HepeHo-
cocyoucmelx 06pazosaHuli NO38OHOYHO20 KAHAIAd U cmabusiu3ayuu no38oHOY-
HO-08U2aMesibHO20 CezaMeHmd, Ymo npedomsepawjdem peyuous 3abosiesaHus
U obecnequsaem paHHIo0 peabunumayuto NayueHmos.

Bb1800. O0HOCMOPOHHAA MPAHCNeOUKYIAPHAsA hukcayus donycmuma u besondc-
Ha npu NOACHUYHbIX 0e2eHepamusHbix 3ab0/1e8aHuUsX, cnocobcmayem yryduweHuro
Kayecmea XUu3HuU nayueHmos.

Knroueasble ciosa: 00HOCMOPOHHAA MPAaHCNeOUKYNAPHAsA puKcayus, NOACHUY-
Hble OezeHepamugHbie 3abos1esaHus, oyeHka no BALL, uHOekc Ocgecmpu

Ona yntupoBaHua: Copokosukos B.A., MoTanos B.3., usoteHko A.l., fTopbyHoB A.B.,
CknapeHko O.B., JlapnoHos C.H. OnbIT 04HO- U ABYXCTOPOHHEN TpaHCNeAnKYnapHOM
duKcaumm npu gereHepaTrBHbIX 3a60NEBaHMAX MOACHUYHOIO OTAeNa MO3BOHOYHMKA.
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INTRODUCTION

Over the last decades, significant progress has been ob-
served in the treatment of degenerative-dystrophic spine
diseases associated with the development of reasonable
tactics and the introduction of new instrumental technolo-
giesinto surgical practice. However, difficulties in the treat-
ment of such patients remain, as clinical manifestations
are caused not only by compression of the neural struc-
tures of the spinal canal, but also by the formation of insta-
bility in both the injured and adjacent spinal-motor seg-
ments [1-3].

The cornerstone component of the degenerative spine
disease pathology appears to be changes in intervertebral
discs and facet joints and, as a consequence, the develop-
ment of segmental instability [4, 5], which in some cases s in-
terpreted as “discogenic instability” [6, 7]. Violation of the bi-
omechanics of the vertebral column is accompanied not only
by linear but also angular displacement of vertebrae and,
as a consequence, damage to the fibrous ring, ligamentous
apparatus, and sometimes by disc herniation and the de-
velopment of radicular and reflex-tonic syndromes [8, 9].
The outcome of changes in the vertebral-motor segments
in the failure of the anterior and posterior support complex-
es, as well as the development of changes in the vertebral
trabecular structures and degeneration of the disc tissue
of the affected segment, appears to be natural.

Discectomy represents one of the common techniques
for the surgical treatment of herniated discs in degenera-
tive-dystrophic spine diseases. However, HIVD (Herniated
intervertebral disc) excision by resection of a part of the fac-
et joint without fixation of the spinal motion segment is ac-
companied by recurrence of pain and unsatisfactory treat-
ment results both as a consequence of segmental instability
and recurrence of the herniation in 7-18 % of cases [10-13].

Analysis of data from the current literature with me-
ta-analysis of treatment results indicates the effectiveness
of rigid transpedicular fixation, as well as interbody spon-
dylodesis, for stabilization of the vertebral column [14-17].
At the same time, these surgical technologies also have dis-
advantages such as disconnection from the biomechan-
ics of the vertebral-motor segment with the development
of the “adjacent level” syndrome, which can be reduced
by unilateral transpedicular stabilization [18-20]. Atten-
tion should also be paid to the high risks of instrumen-
tal spinal fixation in patients with ankylosing spondylitis,
spondyloarthritis and osteoporosis. Surgical interventions
with massive paravertebral trauma are also predictors as-
sociated with worsening treatment outcomes, causing pain
recurrence and prolonged duration of rehabilitation treat-
ment [21-23]. The domestic literature practically does not
cover the aspects of using unilateral monosegmental fixa-
tions, whereas the technology is widely used abroad [18, 19].

THE AIM OF THE STUDY

To study the effectiveness of using unilateral and bi-
lateral monosegmental fixation systems during sur-
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gery with resection of part of the facet joint in patients
with posterolateral and foraminal herniations in the lum-
bar spine.

MATERIALS AND METHODS

Forty patients with degenerative and dystrophic spine
pathology have undergone surgery at the Irkutsk Scien-
tific Centre of Surgery and Traumatology. Among them,
10 patients underwent unilateral transpedicular fixation
with titanium cage interbody spondylosis (UTPF-cage) af-
ter removal of radicular compression by medial facet re-
section, and the other 10 patients underwent only unilat-
eral monosegmental transpedicular fixation (UTPF). A to-
tal of 20 patients underwent bilateral transpedicular fixa-
tion (BTPF). The clinical picture of the disease in patients
was dominated by pain radicular syndrome in combina-
tion with vertebrogenic musculotonic syndrome. All pa-
tients underwent clinical neurological, neurophysiolog-
ical, introscopic preoperative examination. The indica-
tions for surgery were ineffectiveness of nonsurgical treat-
ment, persistent radicular pain syndrome. In most cases,
the intervertebral hernia was located at the level of L -L,,
in 26 (65 %),in 10 (25 %) — at the level of L,=S,in4(10%) -
atthelevel of L-L,,. By sexand age, the patients were dif-
ferentiated as follows: 16 (40 %) women, 24 (60 %) men;
among them 30 (75 %) patients were of working age,
from 38 to 65 years. Patients did not differ between groups
in terms of sex, age, body mass index (BMI), and degree
of intervertebral disc (IVD) degeneration (according
to the C.W. Pfirrmann classification). The data are pre-
sented in Table 1.

The technology of HIVD excision was performed ac-
cording to the generally accepted technique with resection
of the medial facet and foraminotomy. Resection of a part
of the facet joint allowed isolation of the spinal root, its dis-
placement without gross traumatic effects and subsequent
hernia excision. Unilateral transpedicular fixation was per-
formed in 20 patients to stabilize the spinal motion seg-
ment. Among them, monolateral fixation using transpedic-
ular screws with interbody spondylosis with a titanium cage
was implemented in 10 patients (Fig. 1).

Inclusion criteria: presence of posterolateral or fo-
raminal hernia with radicular compression; ineffectiveness
of nonsurgical treatment for more than 3 months.

Exclusion criteria: obesity of the 2-3rd degree
(BMI > 35 kg/m?); spondylolisthesis of the Il degree
and above; lumbar degenerative scoliosis; infectious pro-
cess in the acute phase; osteoporosis. Somatic and clinical
manifestations in the groups had no statistically significant
differences and were comparable. Patients signed informed
consent. The study was authorized by the Ethical Commit-
tee of the Irkutsk Scientific Centre of Surgery and Trauma-
tology (meeting minutes No. 9 dated December 08, 2021).

The results and patient satisfaction with treatment out-
comes were assessed based on the visual analogue scale
(VAS) of pain, the McNab scale, and the Russian version
of the Oswestry index [24].
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TABLE 1
CHARACTERISTICS OF GROUPS

-/8

7/3 6/4

4922 +4.8 50.18+2.8 50.33+45
29.1+5.58 30.1+£3.23 30.5+£3.33
3 2 7
7 8 1

2
a
b

FIG. 1.
a - MR, T -weighted image, axial and sagittal sections: spondylarthrosis, left-sided L, ~L, disc herniation; b — MSCT of the lumbar spine:

transpedicular fixation of L, ~L , on the left, interbody cage
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Statistical processing was performed using SPSS Sta-
tistics 10 program (IBM Corp., USA). Data are presented
as mean and standard deviation, and differences between
groups were analyzed using Pearson’s x? test. Statistical sig-
nificance was defined as p < 0.05.

RESULTS

The results of surgical treatment were assessed
based on the regression of vertebrogenic pain syndrome
and neurological symptoms, restoration of static-dynam-
ic function of the spine, indicators of the traumatic na-
ture of surgery (duration, amount of blood loss), and pa-

TABLE 2
THE RESULTS OF SURGICAL TREATMENT

tient satisfaction with the outcomes. The data are sum-
marized in Table 2.

Analysis of surgical treatment revealed that intra-
operative blood loss in the UTPF-cage and UTPF groups
was less than that in the BTPF group, similarly to the dura-
tion of surgery. Pain regression and improved quality of life
in the postoperative period were observed in all patients
with a decrease in VAS score from 8.39+ 0.3t02.39+0.3cm
(x?=0.059; p < 0.05), and the Oswestry index from 66 + 0.35
to 31.7 £ 0.28 (x2 = 0.018; p < 0.05). Relief of neurological
symptoms (allodynia, paresthesias, weakness of foot exten-
sors) was observed in 38 patients. All patients were inten-
sively activated the day after surgery with mandatory lum-
bar fixation with a rigid orthopaedic corset. Postoperative re-

Indicators UTPF-cage UTPF BTPF
(n=10) (n=10) (n=20) P
Surgery time (min) 60+1.9 56+14 7517 p <0.05
Blood loss (ml) 59.22+2.38 57.18+ 1.8 7533+25 p <0.05
before the surgery 835+0.3 839+0.2 845+04 p > 0.05
at discharge 2.45+0.3 235+04 237+04
VAS
in 6 months. 1.23+£0.33 1.22+0.36 1.41 +£0.26 p>0.05
in 12 months. 0.90 £ 0.11 0.82+0.15 0.92+0.20
before the surgery 66.3+0.15 67.1+0.25 64.6 + 0.65
at discharge 31.7+£0.15 30.7+£0.15 32.7+£0.55
Oswestry Index p > 0.05
in 6 months. 18.1£0.25 17.7£0.15 19.7 £0.15
in 12 months. 9.16 £ 1.26 9.26 + 1.45 12.26 £ 1.35
perfect 10 9 18
McNab scale score at hos-
pital discharge desd B ! 2 p>005
satisfactory - - .
perfect 10 9 18
McNab scale score
in 6 months after dis- good - 1 2 p>0.05
charge
satisfactory - - .
perfect 10 9 17
McNab scale score
in 12 months after dis- good - 1 2 p>0.05

charge
satisfactory -



habilitation period in patients ranged from 1.5 to 2 months,
and it was shorter in men. All patients retained their abil-
ity to work except 1 case. During the 12-month follow-up
period after surgery, there was 1 case of increased pain
in the lumbar spine against the background of progres-
sion of degenerative changes at the adjacent level during
bilateral transpedicular stabilization. The patient was forced
to change his place of employment. According to the con-
trol multispiral computed tomography, no implant failure
was revealed. In summary, excellent and good results after
discectomy for posterolateral and foraminal HIVD with sin-
gle-level transpedicular fixation were achieved in all patients
at 12-month follow-up.

DISCUSSION

Posterior accesses to the spinal canal structures during
discectomy followed by monolateral instrumental stabiliza-
tion of the spinal segment, as well as classical transpedic-
ular fixation techniques, contribute to fixation of the dam-
aged spinal segment, but at the same time avoid excessive
traumatization of soft tissues [25-28]. We are aware that
at the stage of decompression of the neural formations
of the spinal canal in patients with posterolateral and foram-
inal intervertebral hernias for neurolysis and mobilization
of the radicular nerve, it is reasonable to perform resection
of a part of the facet joint, which predetermines segment in-
stability. Other risks of microsurgical HIVD excision include
its recurrence into a formed fibrous ring defect, increased
load on the arch joints, and pain exacerbation [29]. Pre-
vention of disc hernia recurrence can be achieved through
the use of a cage or a Barricaid intervertebral disc fibrous
ring prosthesis [30], whereas stabilization of the supporting
structures of the spinal motion segment (SMS) is achieved
by unilateral unilevel transpedicular fixation combined
with or without an interbody cage [31-33].

Improvement of the technology of surgical treat-
ment of degenerative diseases of the lumbar spine allows
us to formulate the main provisions that mitigate the risks
of disease recurrence. First, surgical treatment of compres-
sion forms of degenerative spinal lesions should provide full
decompression of the neurovascular formations of the spi-
nal canal. Second, fixation of the damaged spinal-motor
segment prevents recurrence of the disease and ensures
early rehabilitation of patients. These provisions are relat-
ed to both modern spine surgery techniques and the use
of microsurgical techniques.

Our experience, as well as literature data about the use
of unilateral and bilateral single-level fixation systems in pa-
tients with posterolateral and foraminal lumbar herniated
discs, testify to their effectiveness. Reduction of trauma-
tism and duration of surgery, as well as the blood loss ex-
tent, are the main predictors of the effectiveness of using
unilateral monosegmental systems [26, 27].

The results of the study suggest that both unilateral
and bilateral fixation techniques can be applied to prevent
hernia recurrence and SMS instability, however, a reduc-
tion in the traumatic nature of the intervention is evidence
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in favour of monolateral systems. The issue needs further
detailed and multicentre study and accumulation of clini-
cal data in both foreign and domestic practice.

CONCLUSIONS

Modern surgical techniques during surgery with resec-
tion of part of the facet joint in patients with posterolater-
al and foraminal herniations in the lumbar spine allow ad-
equate decompression of the neural structures of the spi-
nal canal and stabilization of the SMS.

Unilateral monosegmental instrumented fixation
is an effective technique that allows achieving consolida-
tion, early activation and social adaptation of patients.

Funding
The authors declare that there was no external funding
in conducting the study.

Conflict of interest

The authors declare the absence of apparent and po-
tential conflicts of interest related to the publication of this
article.

REFERENCES

1. Wang Y, Huang K. Research progress of diagnosing
methodology for lumbar segmental instability: A narrative re-
view. Medicine (Baltimore). 2022; 101(1): e28534. doi: 10.1097/
MD.0000000000028534

2. Evsyukov AV, Klimov VS, Loparev EA. Results of repeated
surgical interventions after instrumental fixation of vertebral col-
umn in patients with degenerative-dystrophic disease of lumbar
spine. Russian Journal of Neurosurgery. 2017; (4): 65-73. (In Russ.).
[EBctokoB A.B., Knumos B.C., Jlonapes E.A. Pe3ynbTaTbl NTOBTOPHbIX
BMeLLATENbCTB NOC/e UHCTPYMEHTaNIbHON GUKCcaLum NO3BOHOY-
HWKa Npu fereHepaTUBHO-ANCTPOPUYECKOM 3a60NEBAHNN NOAC-
HUYHOrO OTAEesNa NO3BOHOUHMKA. Helipoxupypeus. 2017; (4): 65-73].

3. Yarikov AV, Smirnov Il, Perlmutter OA, Fraerman AP, Ka-
linkin AA, Sosnin AG, et al. Stenosis of the vertebral canal of the lum-
bar spine. Journal of Clinical Practice. 2020; 11(3): 50-60. (In Russ.).
[Apukos A.B., CmupHos U.N., MepnbmytTep O.A., OpaepmaH All,,
KanunkmH A.A., CocHuH AT, n gp. CTeHO3 NO3BOHOYHOrO KaHana
NOACHWYHOrO OTAEeNa NO3BOHOYHUKA. KIuHUYeckas npakmuka.
2020; 11(3): 50-60]. doi: 10.17816/clinpract34032

4, Varlotta GP, Lefkowitz TR, Schweitzer M, Errico TJ, Spivak J,
Bendo JA, et al. The lumbar facet joint: A review of current know-
ledge: Part 1: Anatomy, biomechanics, and grading. Skeletal Radiol.
2011;40(1): 13-23. doi: 10.1007/500256-010-0983-4

5. Varlotta GP, Lefkowitz TR, Schweitzer M, Errico TJ, Spivak J,
Bendo JA, et al. The lumbar facet joint: A review of current know-
ledge: Part Il: Diagnosis and management. Skeletal Radiol. 2011;
40(2): 149-157. doi: 10.1007/5s00256-010-0984-3

6. Sorokovikov VA. Formation of spinal motion segment
instability syndrome and pathogenetically substantiated methods
for its correction: Abstract of the Dissertation of Dr. Sc. (Med.). Irkutsk;
2003. (In Russ.). [CopokoBukos B.A. QopmuposaHue cuHOpoma He-



CMabusibHOCMU NO380HOYHO-08U2AMEILHO20 Ce2MeHmMa U namoze-
Hemuyecku 060CHOBAHHbIe CNOCObbI €20 KoppeKyuu: aBToped. AnC.
LOKT. Meg. HayK. MpkyTck; 2003].

7. Fraerman AP, Yarikov AV, Kotelnikov AO, Smirnov I, Le-
onovV.A, Khomchenkov MV, et al. Lumbar spine segmental instability
in degenerative spine conditions. Science and Innovations in Medicine.
2020; 5(3): 164-169. (In Russ.). [OpaepmaH A.l., Apukos A.B., Ko-
TenbHuKoB A.O., CMupHoB U.W., lleoHos B.A., XomueHkos M.B., n ap.
CermeHTapHas HeCTabunbHOCTb B MOACHNYHOM OTZeNe NO3BOHOU-
HVIKa Npu JereHepaTMBHO-AUCTpodUYeCcKUx 3aboneBaHusax. Hayka
u uHHosayuu 8 meouyuHe. 2020; 5(3): 164-169]. doi: 10.35693/2500-
1388-2020-5-3-164-169

8. Nikitin AS, Grin’ AA. Diagnostics of instability at patients
with degenerative disease of lumbar and sacral spine. Russian
Journal of Neurosurgery. 2017;(3): 102-111. (In Russ.). [HukutnH A.C.,
lpvHb A.A. [InarHocTrika HeCTabunbHOCTY NP AereHepPaTUBHOM
60ne3HY NOACHNYHO-KPECTLOBOro oTaena No3BOHOYHUKA. Hel-
poxupypeus.2017; (3): 102-111].

9. Krutko AV, Baikov ES, Konovalov NA, Nazarenko AG.
Segmental spinal instability: Unsolved problems. Russian Jour-
nal of Spine Surgery. 2017; 14(3): 74-83. (In Russ.). [KpyTbko A.B.,
baikos E.C., KoHoBanoB H.A., HazapeHko A.l. CermeHTapHas He-
CTabUNbHOCTb MO3BOHOYHMKA: HEPELLIEHHbIE BONPOCHI. Xupypaus
no3e8oHouyHuKa. 2017; 14(3): 74-83]. doi: 10.14531/ss2017.3.74-83

10. Kim SK, Kang SS, Hong YH, Park SW, Lee SC. Clinical
comparison of unilateral biportal endoscopic technique versus
open microdiscectomy for single-level lumbar discectomy: A mul-
ticenter, retrospective analysis. J Orthop Surg Res. 2018; 13(1): 22.
doi: 10.1186/513018-018-0725-1

11. QinR, LiuB,Hao J,Zhou P, YaoY, Zhang F, et al. Percutane-
ous endoscopic lumbar discectomy versus posterior open lumbar
microdiscectomy for the treatment of symptomatic lumbar disc
herniation: A systemic review and meta-analysis. World Neurosurg.
2018; 120: 352-362. doi: 10.1016/j.wneu.2018.08.236

12. ZhangJ, LiuTF, Shan H,Wan ZY, Wang Z, Viswanath O, et al.
Decompression using minimally invasive surgery for lumbar spinal
stenosis associated with degenerative spondylolisthesis: A review.
Pain Ther.2021; 10: 941-959. doi: 10.1007/s40122-021-00293-6

13. Thomé C, Klassen PD, Bouma GJ, Kursumovic¢ A, Fandino J,
Barth M, et al.; Annular Closure RCT Study Group. Annular closure
in lumbar microdiscectomy for prevention of reherniation: A rand-
omized clinical trial. Spine J.2018; 18(12): 2278-2287.doi: 10.1016/
j.spinee.2018.05.003

14. Shnyakin PG, Botov AV, Amelchenko AA. Surgical methods
of treatment of back pain syndrome recurrence in the degenerative
pathology of the lumbar spine. Annals of Clinical and Experimental
Neurology. 2018; 12(3): 61-68. (In Russ.). [LUHakuH TN.I., BoTtos A.B.,
AmenbueHko A.A. Xvpypruyeckrie MeTopl neyeHus peuransa 6o-
NeBOro CMHAPOMa MU JereHepaTUBHON NaToNOr MM NOACHUYHOTO
oTzena No3BOHOUYHWKA. AHHA/IbI KITUHUYECKOU U SKCcnepuMeHmare-
Hou Hesposozuu. 2018; 12(3): 61-68]. doi: 10.25692/ACEN.2018.3.8

15. Masevnin SV, Ptashnikov DA, Mikhailov DA, Smekalen-
kov OA, Zaborovsky NS, Lapaeva OA, et al. The role of the main
risk factors in the early adjacent segment disease development
in patients after lumbar fusion. Russian Journal of Spine Surgery.
2016; 13(3): 60-67. (In Russ.). [MaceBHuH C.B., MtawHukos [.A.,
Muxannos [.A., CmekaneHkoB O.A., 3a6oposckuin H.C., Jlanae-
Ba O.A., n ap. Ponib 0CHOBHbIX GpaKTOPOB PrCKa B paHHEM Pa3BUTUN
CUHAPOMA CMEXHOTO YPOBHSA Y MaLMEHTOB Nocsie cnoHannogesa

79

NOACHWYHOrO OTAeNa No3BOHOYHUKA. XUpypaus NO3BOHOYHUKA.
2016; 13(3): 60-67]. doi: 10.14531/552016.3.60-67

16. Zhivotenko AP, Potapov VE, Koshkareva ZV, Sorokovi-
kovVA. A clinical case of surgical treatment of the adjacent segment
of the spine during fusion. Acta biomedica scientifica. 2020; 5(5):
53-59. (In Russ.). [MKnBoteHko A.l., MoTanos B.3., Kowkapesa 3.B.,
CopokoBurKoB B.A. KnuHuuecknin cnyyaim Xupypruyeckoro neve-
HUA CMEXXHOIO CermMeHTa NOo3BOHOYHMKaA Npuy cnoHaunogese. Acta
biomedica scientifica. 2020; 5(5): 53-59]. doi: 10.29413/ABS.2020-
5.5.7

17. Makirov SK, Yuz AA, Jahaf MT, Gusev SS. Modern oppor-
tunities of posterior dynamic stabilization of the spine to prevent
adjacent segment syndrome: Review of the literature. Russian
Journal of Spine Surgery. 2015; 12(1): 46-62. (In Russ.). [Makn-
pos CK, 03 A.A., Oxaxad M.T., l'yces C.C. CoBpemMeHHble BO3-
MOXHOCTM 3afjHel fuHaMMYecKol cTabrnmn3sauunm Nno3BOHOYHMKA
B NpodurnaKkTKe CUHAPOMA CMEXHOTO YPOBHSA: 0630p NuTepaty-
pbl. Xupypeus no3goHoyHuka. 2015; 12(1): 46-62]. doi: 10.14531/
$52015.1.46-62

18. LuP,PanT,DaiT,Chen G, ShiKQ.Is unilateral pedicle screw
fixation superior than bilateral pedicle screw fixation for lumbar
degenerative diseases: A meta-analysis. J Orthop Surg Res. 2018;
13(1): 296. doi: 10.1186/513018-018-1004-x

19. Fujii K, Yamazaki M, Kang JD, Risbud MV, Cho SK, Qureshi SA,
et al. Discogenic back pain: Literature review of definition, diagnosis,
and treatment. JBMR Plus.2019;3(5):e10180. doi: 10.1002/jbm4.10180

20. Irmola TM, Hakkinen A, Jarvenpaa S, Marttinen |, Vih-
tonen K, Neva M. Reoperation rates following instrumented
lumbar spine fusion. Spine (Phila Pa 1976). 2018; 43(4): 295-301.
doi: 10.1097/BRS.0000000000002291

21. Afaunov AA, Basankin IV, Kuzmenko AV, Shapovalov VK.
Analysis of reasons for revision surgery in patients treated
for degenerative lumbar spinal stenosis. Russian Journal of Spine
Surgery. 2014; 1: 86-93. (In Russ.). [AdayHoB A.A., bacaHkuH U.B.,
Ky3bmeHko A.B., LLlanosanos B.K. AHann3 npuymH peBn3MOoHHbIX
ornepawuii Npu XUPYPrvyeckom iedeHnn 60sIbHbIX C MOSCHUYHBIMU
CTEHO3aMW iereHePaTBHOW STUONOTU. Xupypeus NO38OHOYHUKA.
2014; 1: 86-93].

22. Klimov VS, Evsyukov AV, Khalepa RV, Ryabykh SO,
Amelina EV, Markin SP, et al. Analysis of the structure of revision
interventions in elderly and senile patients with degenerative
pathology of the lumbar spine. Russian Journal of Neurosurgery.
2021; 23(1): 47-61. (In Russ.). [Knumos B.C., EBctokoB A.B., Xane-
na P.B., Pa6bix C.O., AmenuHa E.B., Mapkun C.I., n gp. AHanus
CTPYKTYPbl PEBU3MOHHbIX BMELLATENbCTB Y MALMEHTOB MOXMUIOTO
1 CTapyeckoro Bo3pacTa C iereHepaTBHOM NaTonormen noacHnY-
HOro oTgena No3BOoHOYHMKa. Helipoxupypeusd. 2021; 23(1): 47-61].
doi: 10.17650/1683-3295-2021-23-1-47-61

23. De Kunder SL, Rijkers K, Caelers IJMH, de Bie RA, Koehler PJ,
van Santbrink H. Lumbar interbody fusion: A historical overview
and a future perspective. Spine (Phila Pa 1976).2018;43(16): 1161-
1168. doi: 10.1097/BRS.0000000000002534

24. Bakhtadze MA, Bolotov DA, Kuzminov KO. Oswestry
disability index: A study of reliability and validity of the Russian
version. The Manual Therapy Journal. 2016; 4(64): 24-33. (In Russ.).
[baxTtap3e M.A., bonotos [l.A., KyabmnHoB K.O. MHgekc orpaHu-
YeHVA XKN3HedeATeNIbHOCTM 13-3a 60N B HUXKHEN YacTu CNnHbI
(onpocHrK OcBecTpu): OLleHKa HaAEKHOCTM 1 BaIMAHOCTIN PYCCKON
Bepcun. MaHyaneHas mepanus. 2016; 4(64): 24-33].



25. Sampiev MT, Sychenikov BA, Skabcovs NV, Lyagin AS,
Rynkov IP. Minimally invasive surgical techniques for herniated
disks in the lumbar spine. Russian Medical Inquiry. 2019; 3(7): 21-27.
(InRuss.). [CamnveB M.T., CblueHnkos b.A., Ckabuosc H.B., larnH A.C.,
PbiHkoB W.IN. ManonHBa3uBHble METOAbI ONEPATUBHOMO JlIeYeHUs
rPbIKM MOACHUYHOTO OTAESa MO3BOHOUHMKA. PyCCKNN MeaNLIMHCKIN
XKypHan. PMX. MeduyuHckoe o6o3peHue. 2019; 3(7): 21-27].

26. LiuH, XuY,Yang SD, Wang T, Wang H, Liu FY, et al. Unilateral
versus bilateral pedicle screw fixation with posterior lumbar interbody
fusion for lumbar degenerative diseases: A meta-analysis. Medicine
(Baltimore).2017;96(21):e6882. doi: 10.1097/MD.0000000000006882

27. Li H, Wang Z, Zhao J, Wu S, Sun H, Hu L, et al. Effects
of unilateral and bilateral pedicle screw fixation on symptoms
and quality of life of patients with lumbar degenerative diseases.
Am J Transl Res. 2021; 13(5): 5216-5223.

28. Muthu S, Chellamuthu G. How safe is unilateral pedicle
screw fixation in lumbar fusion surgery for management of 2-level
lumbar degenerative disorders compared with bilateral pedicle
screw fixation? Meta-analysis of randomized controlled trials. World
Neurosurg. 2020; 140: 357-368. doi: 10.1016/j.wneu.2020.05.078

Information about the authors

29. Kim CH, Chung CK, Park CS, Choi B, Kim MJ, Park BJ. Re-
operation rate after surgery for lumbar herniated intervertebral
disc disease: Nationwide Cohort Study. Spine (Phila Pa 1976).2013;
38(7): 581-590. doi: 10.1097/BRS.0b013e318274f9a7

30. Kurzbuch AR, Tuleasca C, Fournier JY. Lumbar discectomy
with annulus fibrosus closure: A retrospective series of 53 consecu-
tive patients. Neurochirurgie. 2022; 68(4): 393-397. doi: 10.1016/
j.neuchi.2021.12.009

31. Xin Z, Li W. Unilateral versus bilateral pedicle screw
fixation in short-segment lumbar spinal fusion: A meta-analysis
of randomised controlled trials. Int Orthop. 2016; 40(2): 355-364.
doi: 10.1007/500264-015-2842-3

32. Godinho MI, Carvalho V, Matos MT, Fernandes PR, Cas-
tro APG. Computational modeling of lumbar disc degeneration
before and after spinal fusion. Clin Biomech (Bristol, Avon). 2021;
90: 105490. doi: 10.1016/j.clinbiomech.2021.105490

33. ZhaoY, Yang S, Ding W. Unilateral versus bilateral pedicle
screw fixation in lumbar fusion: A systematic review of overlapping
meta-analyses. PLoS One. 2019; 14(12): e0226848. doi: 10.1371/
journal.pone.0226848

VladimirA. Sorokovikov—Dr.Sc. (Med.), Professor, Director, Irkutsk Scientific Centre of Surgery and Traumatology; Head of the Department of Traumatology, Orthopedics and Neurosurgery, Irkutsk State
Medical Academy of Postgraduate Education — Branch Campus of the Russian Medical Academy of Continuing Professional Education, e-mail: vasorokovikov@mail.ru, https://orcid.org/0000-0002-9008-6383

Vitaly E. Potapov — Cand. Sc. (Med.), Senior Research Officer at the Clinical Research Department of Neurosurgery, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: pva454@yandex.ru,

https://orcid.org/0000-0001-9167-637X

Aleksandr P. Zhivotenko — Research Officer at the Research Clinical Department of Neurosurgery, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: sivoten-ko1976@mail.ru,

https://orcid.org/0000-0002-4032-8575

Anatoly V. Gorbunov — Neurosurgeon at the Neurosurgical Department, Research Officer at the Clinical Research Department of Neurosurgery, Irkutsk Scientific Centre of Surgery and Trauma-

tology, e-mail: a.v.gorbunov58@mail.ru, https://orcid.org/0000-0002-1352-0502

Oksana V. Sklyarenko — Cand. Sc. (Med.), Senior Research Officer at the Clinical Research Department of Neurosurgery, Irkutsk Scientific Centre of Surgery and Traumatology,

e-mail: oxanasklyarenko@mail.ru, https://orcid.org/0000-0003-1077-7369

Sergey N. Larionov — Dr. Sc. (Med.), Leading Research Officer, Head of the Clinical Research Department of Neurosurgery, Irkutsk Scientific Centre of Surgery and Traumatology, e-mail: snlar@mail.ru,

https://orcid.org/0000-0001-9189-3323

Authors’ contribution
Sorokovikov V.A. — scientific editing and approval of the draft for publication.

Potapov V.E. — search and analytical work; treatment and examination of patients; surgical procedure.

Zhivotenko A.P. — search and analytical work; writing the text of the article.
Gorbunov A.V. — treatment and examination of patients; surgical procedure.
Sklyarenko 0.V. — dynamic monitoring and after surgery follow-up.

Larionov S.N. — discussion of the research results; writing the text of the article.

The article was published as part of the All-Russian Research and Practical Conference with international participation, dedicated to the 25th anniversary of the Irkutsk Scientific Centre of Surgery

and Traumatology.

80





