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NEW TECHNOLOGIES IN SPINAL NEUROSURGERY.
ANALYSIS OF EARLY RESULTS OF THE USE
OF FUNCTIONAL DISKS IN PATIENTS
WITH DEGENERATIVE DISEASES OF THE CERVICAL SPINE

Abstract. Introduction. The technique of implantation of functional disks for surgical treatment of patients
with degenerative diseases of the cervical spine was developed in the early 2000s. To date, the literature reflects the
results of treatment, but in Kazakhstan this technology was not used until 2016.

Purpose of the study. Conducting an analysis of clinical outcomes and instrumental data using the technique of
implantation of functional disks in patients with one-, two-level degenerative lesions of intervertebral discs of the
cervical spine.

Materials and methods. The study included 10 patients who underwent replacement of the affected segment of
the cervical spine with a functional disk in the conditions of spinal neurosurgery and pathology of the peripheral
nervous system department of the National Center of Neurosurgery JSC, Astana. Dynamic observation and complex
clinical and instrumental evaluation of the results of treatment were evaluated within 12 months after the operation.

Results and discussion. After performing the discectomy and replacing the affected level with a functional disc,
all patients had a decrease in the severity of the pain syndrome according to the VAS and an improvement in the
quality of life according to the Oswestry index. According to the instrumental survey methods, the mobility of the
affected segment is determined, without the formation of degeneration in an adjacent level. Restoration of regional
cervical lordosiswas also noted. Complications were observed in one case, the incoming paresis of the recurrent
nerve developed.

The conclusion. The technique of replacement of the affected segment in the cervical region with a functional
disc has a high clinical efficiency, which is confirmed by a significant decrease in the severity of the pain syndrome
according to the VAS, an improvement in the quality of life of patients according to the Oswestry index, and a low
number of postoperative complications. Also, the described method of surgical treatment of patients with dege-
nerative diseases of the cervical region allows to restore the sagittal profile and reduce the load on the adjacent
vertebral-motor segment with a low probability of formation of degeneration of the adjacent disc.

Key words: cervical spine, degenerative diseases, functional disc, arthroplasty.

Introduction. The negative spine disease is the progressive dehydration and fibrosis of the pulpous
nucleus of the intervertebral disc. These changes lead to loss of elasticity, height loss of disc, formation of
bone spurs, cracking of the pulpous nucleus and protrusion of the nucleus [1]. Progression of the disease
leads to instability in the anterior axis of the spine, which causes a pain syndrome. Radiculopathic pains
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occur when the corresponding nerve root is compressed. Also, in this case, there may be impaired
sensitivity, a decrease in tendon reflexes and paresis. With compression on the spinal cord, there is a
myelopathic syndrome manifested by increased reflexes, clonus, impaired motility, gait and balance [2, 3,
5]. In cases of failure of conservative treatment methods, surgical intervention involving dixectomy and
segment stabilization (ACDF: anterior cervical discectomy with fusion) is resorted to. Despite the success
of this treatment technique, there are some desrcibed cases when this technique significantly accelerates
degeneration in adjacent segments of the vertebrae [2, 6, 7]. As a result, the patient develops symptoms
requiring second surgical measures directed to adjacent segments of the vertebrae. Preservation of
movements in the segment is important to prevent problems of adjacent segments [4, 6, 8, 11].

Based on these findings, Dr. Vincent Bryan in the 1990s developed his implant for arthroplasty of the
cervical disc. In January 2000, Dr. Goffin from Belgium first implanted this device [5, 8, 12, 13].

There are two main reasons to search new methods of surgery of degenerative spine diseases
discrediting the gold standard of nowadays treatment like ACDF. First of all, majority of surgeons think
that the creation of a block of cages by means of the functional segment has adverse effects in the long
run, causing problems of adjacent segments. [6, 10] and more often problems arise in the overlying
segment [13, 14]. The adjacent segments are exposed to increased load due to the fact that they equal
motion of blocked segment, acquiring the risk of early degeneration [2, 5]. Hilibrand says that annualy for
the first 10 years after surgery 2, 9% of operated patients go through problems of adjacent segments.
According to Kaplan-Meier survival analysis, for 10 years 25, 6 % of 374 patients experienced the
problems of adjacent segments. Fixation at C2-C3 and C7-T1 vertebrae levels showed the less risk of
problems of adjacent vertebrae otherwise C5-C6, C6-C7 levels are considered to be the biggest problem.
2. Consequentially, more than 2/3 patients had to go throgh second surgical measures. They believe that
the primary cause of that was further progression of the degenerative process, rather than increased
afterload on adjacent segments. [2]. According to Robertson, 13.9% of patients among 158 operated
patients had the development of new symptoms of the disease for 24 months. [10]. The second frequent
cause is various complications connected with the formation of a nearthrosis at the operated level because
of the migration of the implant (cage) or the lack of fixation (screws). 6% of patients had these problems.
[15]. The study is based on a randomized, multicentre, controlled trial by John G. which was published in
2009. There has been a report of 242 patients implanted by "Brian" and one more group of 221 patients
operated through "ACDF". According to analyses after 12 and 24 months, both groups had a significant
symptom regression. The "Brian" group was more likely to have early post-hospital rehabilitation. The
difference was 2 weeks. Also in this group, there were observed 1.7% against 3.2% of patients reoperated
in the control group [24].

Study objective: to analyze the clinical outcomes and instrumental data of the use of functional disks
of patients with one and two-stage degenerative damages of the cervical spine.

Methods.

Study design. A monocentric prospective study was performed, a retrospective chart review was
carried out.

Matching criteria. Inclusion criteria: one, two-stage degenerative diseases of the intervertebral discs
with compression of the vertebral canal by the means of a hernial component.

Exclusion criteria: X-ray signs of height loss more than 2/3 of healthy discs, spondyloarthrosis with
the formation of osteopytic complexes, multistaged stenosis of the spinal canal, a significant decrease of
bone mineral density (osteoporosis).

Realization conditions. The study was performed on the basis of the National Center for Neuro-
surgery (Astana, Kazakhstan). Surgical approach and decompression of nervous structures were carried
out according to the accepted standard of neurosurgery using the OPMI Pentero operating microscope
(Carl Zeiss, Germany) and a retractor system for minimally invasive installation of the functional disk.

Study duration. The values of clinical and radiologic parameters before the operation, at discharge
and in follow-up examinations recommended at 3, 12, months after the intervention were evaluated. The
duration of observation was 13+1.5 months.

Outcomes of the study.

The main outcome of the study. Effective decompression and favourable evolution of the operated
segment with postoperative recovery of the sagittal profile of the c-spine by means of functional
prosthesis of the cervical intervertebral disc with low trauma of the intervention.
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Additional study outcomes. We studied the sex, age, height and weight of patients. Such technical
characteristics of the operative intervention as the duration of operation, extent of blood loss, duration of
hospitalization and activation time were investigated.

Methods of recording outcomes. The study of clinical efficacy was carried out on the basis of
researching pain severity according to the following criteria:

1) Visual analogue scale of pain

2) Standards of living, related to dorsodynia according to Oswestry Disability Index and surgical
implications

Radiological outcomes were measured by:

— Functional cervical spondylograms: sagittal segmental angle at the level of implantation, regional
sagittal angle at the upper edges of the vertebral bodies C3-C7.

— CT scales: the degree of dislocation of the functional disk (figure 1).

Figure 1 - Postoperative computer tomography of the cervical spine
in 1 year after installation of the functional disk

Ethical review. The study was approved by the Ethics Committee of the National Center of Neuro-
surgery in Astana; each of the patients under the study provided written informed consent.

Results.

Study subjects (participants). The study included 10 patients (1 male and 9 female, middle age
36.849.3 years old). The average height and weight of patients was 163.6+10.6 cm and 64.6+14.2 kg
respectively. Polyfunctional cages Bryan cervical disc prosthesis (Medtronik, USA) are mounted.
6 polyfunctional disks were installed at the level of C5-C6 of cervical vertebrae; the remaining 5 had it at
the level of C6-C7. One patient out of ten had 2 polyfunctional discs, due to the two hernias in his cervical
spine. The patients’ complaints were the pain of cervical spine, pain in the pectoral girdle with irradiation
in the upper limbs, movement disorder and impaired awareness of hands.

Key results of the study. After the operation, all patients showed a significant decrease of abatement
from 7.9+1.8 cm to 1.4+1.3 cm at discharge and 12 months after surgery to 1.6£1.2 cm. The study of the
living standards of patients according to the ODI index allowed to reveal favourable evolution in the
postoperative period from 39.3£6.8% to 13.8+4.7% at discharge and 9.8+1.2% during the long-term
postoperative period. According to the results of cervical radiography of spine, lordosis smoothed from
18.3+£5.90 to 32.2+£5.20 (figure 2). According to the subjective rating scale of postoperative deaths,
Macnab was 1.1 points. "Nurick" score averaged 1 point in 3 and 12 months.
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Figure 2 - X-ray radiography with functional samples
after the functional disk installation of the cervical spine

Further study results. The average duration of surgery was 78.5+15.5 minutes. The average volume
of blood loss is 98.7+£25.8 ml. All patients woke up the next day after the operation. The total duration of
hospital stay was 6.4+1.6 days.

Adverse experience. 1 (1.0%) of postoperative complications was verified among cases, the ingoing
paresis of the recurrent nerve was revealed. The delivery of therapy reversed neurological symptoms.

Study Restriction. This study is restricted by limited duration of monitoring (12 months) and its
small follow-up rate (10 patients). This does not allow to assess the effect of the functional disk on the
operated invertebral disk degeneration of all patients.

Conclusion. The replacement technique of the disease segment of the cervical spine with a func-
tional disk has a high clinical efficacy, confirmed by a significant reduction of pain severity according to
the VAS(Visual analogue scale), an improve the quality of patients’ life according to the Oswestry
disability index and a low number of postoperative complications.

Additionally, the described method of surgical service of patients with degenerative disc disease of c-
spine allows to regenerate the sagittal profile of the c-spine and to implement effective dynamic
stabilization of operated motion segments with a low-risk area of developming degenerative changes in
interfacing segments near to the operated segment.

Conflict of objectives. The authors of this article confirmed the absence of a conflict of objectives to
be reported.
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B. I. Axeiinunkos', E. A. YpyﬂﬁaeBI, A. B. Caucnbizéaes’

'AK «¥NITTBIK HEHpPOXUPYPIHst OpTanbiFb», AcTana, Kazakcran,
KYTCK-)KOJIAY LT KETIHJET1 YKOJI KITMHUKAJIBIK XaHAaChI « », 178
n CK-2KO0JIa ap Oeke €r1 kKO aNBIK A anacsl BAK «PTX», Pece
Y HuBepcuTeTTIK KiInHIKa, MioHxeH, I'epManus

JKYJIbIH HEUPOXUPYPTUACBIHIAFBI 3AMAHAYH TEXHOJIOT USLJIAP.
MOWMBIH OMBIPTKACBIHBIH JAET'EHEPATUBTI AYPYJIAPBI KE3IHJE KOJTJAHBIJIATBIH
OYHKINOHAJIAbI JUCKTEPAI HAUJAJAHYIbIH AJIFAIIKBI HOTUXXEJIEPIH TAJIJIAY

AnHotanusi. Kipicne. MOWBIH OMBIPTKAChIHBIH JETEHEPaTHBTI aypyJiapbl Ke3iHJe KOJJIaHbUIAThIH (yHK-
LMOHAJIBI IUCK MMILTaHTanusIay ornepauusicsl 2000 sxpinapabe OaceiHaa ayHuere kenmi. Kasipri tTanzna FeuibIMu
onebueTTepe OHBI MaiifanaHy TACUIl >KalblHIA Ka3bUIbl XKypreHiMeH 2016 sxpiira nedin Oy TexHosorus Ka-
3aKCTaHAa KOJIaHbUIMa bl

3epmmeydiy maxcamsi. MOUBIH OMBIPTKACHIHBIH Oip HeMece eKi TUCKICIH KaMTHIFaH eTeHepaTHBTI aypyiap
Ke3iHJe KOJIAHBUIFaH (YHKUMOHAIAB JUCK HMMIDIAHTAUUsIIAY OIEpaLMsACHIHBIH KIIMHUKAJBIK JKOHE HHCTPYMEH-
TaJbl HOTIKEJIEPIiH Tanaay.
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Mamepuanoap men a0icmep. 3eprreyre AK «¥ITTBIK HEHPOXUPYPTUS OPTAIBIFED KYIBIH HEHPOXUPYPTHIACH
JKOHE MIETKI XKYHKe JKyiieci maToIoTsChl OeTiMIIeCiHIe MOWBIH OMBIPTKACHIHBIH 3aKbIMIaHFAH CErMEHTIHE (DYHKITHO-
HAIJIBl JIMCK UMIUTAHTALUsIIAY orepauusicel xacansinrad 10 Haykac kipai. Haykacrapra KIMHUKAIBIK KOHE WH-
CTpYMEHTAIIZIBI 3ePTTEyJIep onepanusiad Kerinri anramke! 12 ait 6oitbiHaa Kypriziii.

Homuoiwcenep men manxwinay. OnepamysiiaH KeWiH HaykKacTapaa aysIpchblHYyAbIH as3arobl (BAILLL mkamacer
OoiibIHINA) JKoHE eMip camachiHbIH kakcapybl (OcBecTpu MHIEKCI OolibIHIIA) TipKeyi. MHCTpyMeHTa bl 3epTTey-
Jiep HOTHXKeci OOWBbIHILA 3aKbIM aliFaH CErMEHT ©3iHIH KO3FaJFBILITHIK KACHETIH >KOFaJITIIaFaHbIH, KOpILiiec cer-
MEHTTEp JereHepaTHBTI ©3repicTepre MIajAbIKIaraHblH KepceTTi. OHbIMEH KOCa alMAaKThIK MOMBIH JIOPIO3BIHBIH
KaJIbIIKA KeJTeHIH Oalikayra 0oJa bl

AckpIHy Oip HayKacTa OOJIbII, KeMEH IiH KalbIpbliIMa HEPBICIHIH O©TIHENI ape3i OpbIH aJlibl.

Kopuvimeinowvi. MOMBIH OMBIPTKAChIHBIH JET€HEPATHUBTI aypyJiapbl Ke3iHAe KOJJIaHbUIATHIH 3aKbIMJIIAJIFaH Cer-
MEHTTI ayBICTBIPATHIH (QYHKIIMOHAIIBI AUCK HMIDIAHTAIMSIIAY OTIEPAIMSCH 9JICI KIMHUKAIBIK TYPFBIIaH THIMILIIT
skorapel. BAIII GoiiplHIIA ayBIpChIHY CHHIPOMBIHBIH alTapibIKTail a3arobl, OcBeCTpH MHIEKCI OOWBIHINA HayKac-
TapbIH OMIp CYPY CalachbIHbIH KaKCapybl JKOHE OlepalusiaaH KeHiHTT aCKbIHYIApIbIH a3ai0bl OChiFaH naen. CoHbI-
MEH Karap JKOFapbljia aTajfaH MOMBIH OMBIPTKACHIHBIH JIETCHEPATHBTI aypyjapbl Ke3iHle KOJJAaHbUIATBIH XUPYP-
THSUIBIK €MJIeY OJIICI CaruTalib/ibl MPOQGIIbII KANIbIHA KENTIPYTe XKoHe Iprejiec OMbIPTKA-KO3FAITKBIILITHIK CETMEHT-
K€ KYLITI a3 TYCIpy apKbUIbl, iprejiec JUCKijepie JereHepaTHBTIK e3repicTep/iiH 00y KayHiH a3aiTaibl.

Tyiiin ce3nep: OMBIPTKAHBIH MOWBIH 06IIiMi, JAEereHepaTUBTIK aypysap, QYHKIHOHAIbIbI JUCK, apTpoIuiac-
THUKA.

C.K. AKIl.lyJ'laKOBl, B. A. BeiBaabues’, K. Jliomenta’, T. T. Kepumo6aes',
B. I. Axeiinnkos', E. A. Ypyﬂﬁaesl, A. B. Caucnbizéaes'

'Hauponansusiii Lentp Heiipoxupyprun, Acrana, Kazaxcras,
?JloposkHast KIMHHYecKas 60nbHUIA Ha cT. MpkyTck-TTaccaxupeknit OAO «PXK [I», Poccus,
YHuBepcuterckas KnuHuka, MronxeH, ['epmanus

HOBBIE TEXHOJIOTAY B CIIMHAJIbHON HEMPOXWUPYPI M.
AHAJIM3 PAHHHUX PE3YJIbTATOBHUCIIOJIb30BAHUSA ®YHKIIMOHAJIBHBIX JITUCKOB
Y HAIMEHTOB C AETEHEPATUBHBIMH 3ABOJIEBAHUSIMHA
INEAHOI'O OTAEJA NO3BOHOYHUKA

Annotanusi. Obocroganue. MeToauKa UMIUIAHTaUUU (YHKIMOHAIBHBIX JUCKOB IUISI XUPYPrHYEeCKOro Jie-
YEeHUs MAIlMEHTOB C JIeTeHEPaTHBHBIMHU 3a00J€BaHMAMH ILIEWHOTO OT/eNa IO3BOHOYHMKA pa3paboTaHa B Hadaie
2000-x rogos. Ha ceromHsImHUI A€Hb B JINTEpaType NOCTATOYHO OTPA’KEHBI Pe3yibTaThl JieueHHs, ogHako B Ka-
3axcrane 10 2016 rona faHHast TEXHOIOTHUS HE IPUMEHSIIACH.

Lenv uccreoosanus. IlpoBeneHne aHannM3a KIMHUYECKUX MCXOI0B M WHCTPYMEHTAIBHBIX JAHHBIX MCIOJB30-
BaHMS METOIWKM MMIUIAHTAalMN (PyHKIHMOHAIBHBIX JUCKOB y HMAllMEHTOB C OJHO-, IBYX-yPOBHEBBIMHU JIET€HEPATHB-
HBIMH MOPAXCHUSIMU MEKIIO3BOHKOBBIX JHCKOB LIEHHOI0 OT/ela MO3BOHOYHHKA.

Memoowi. B nccnenoBanue BKIr04YeHb! 10 MaMeHTOB, KOTOPHIM ObLIa BBHIMIOJHEHA 3aMEHA MOPaXKEHHOTO CeT-
MEHTa IEeHHOro OTAela MO3BOHOYHMKA, (DYHKIMOHAIBHEIM JUCKOM B YCIOBHAX OTIENCHUM CIIMHAIBHOW HEHPOXH-
pypruu M matosiornu nepudepudeckord HepBHoOW cucteMbl HanmonanbHoro lLlentpa Hefipoxupyprum r. AcraHa.
JluHamu4eckoe HaONIOJCHUE W KOMIUIEKCHYIO KIMHUYECKYI0 U MHCTPYMEHTAJIbHYIO OLIEHKY PE3YJIbTaTOB JIEYCHUsI
MIPOBOJIMIIM B TeUeHHE 12 MecsIieB Mocie ONeparyH.

Pesynvmamei. Tlocne BBINOTHEHUsSI AUCKIKTOMHUUHM M 3aMEHBI ITOPAKEHHOTO YPOBHS (PYHKIMOHAJIBHBIM JHC-
KOM, y BCEX IALMEHTOB OTMEUEHO YMEHBIICHHE CTEIIEHH BBIPAXKEHHOCTH 00JieBoro cuHapoma 1o BAII u ymyyme-
HHE KadecTBa XU3HH 110 uHjekcy OcBecTpH. [1o JaHHBIM MHCTPYMEHTAJIBHBIX METOJIOB OOCIIEIOBAHUS OIIPEAEICHO
COXpaHEHHE IOJBIKHOCTH MOPAXEHHOTO CETMEHT, 0e3 (hOpMUPOBAHUS JereHepalul B CMEXHOM ypoBHE. Takxke
OTMEUCHO BOCCTAHOBJICHHWE PETMOHAPHOTO mIeWHOro jopaosa. OcloxHeHus HaOmomanuch B 1 ciydae, pa3Buics
MPUXOIAIINI Tape3 BO3BPATHOTO HEPBa.

3axnouenue. MeTonyka 3aMeHBI IIOPAKEHHOTO CEIMEHTA B IIEHHOM OTene (yHKIMOHAIBHEIM JUCKOM 00Ja-
JIaeT BBICOKOM KIMHUUYECKOH 3()(EKTUBHOCTBIO, TOATBEPKICHHON 3HAYMMBIM CHUKEHHEM BBIPa)KEHHOCTH 00JIEBOTO
cunapoma no BAIII, ynydmnieHnem kadecTBa >KH3HHM MAIMEHTOB MO HHAEKCY OCBECTPH M HU3KUM KOJIHYECTBOM
MOCJICOTIEPAIIMOHHBIX OCJIOXKHEeHUI. Takke omuchiBaeMblid Croco0 XUPYPTUYECKOTO JICUSHHS! TMALUEHTOB C Jiere-
HEepaTUBHBIMH 3a00JIEBAaHUSIMH IICHHOrO OT/AEJa MO3BOJISIET BOCCTAHOBUTH CArUTTAIBHBIA NMPO(QHIb W CHU3UTH
Harpy3Ky Ha CMEXHBIH [T03BOHOYHO-/IBUTATEIbHBIH CErMEHT C HU3KOH CTEIEHbIO BEPOSTHOCTH (DOPMHUPOBAHHS Jie-
TeHepalty CMEXHOI0O IUCKA.

Ki1roueBble ciioBa: IICHHBIN OTIEJ MO3BOHOYHMKA, JAET€HEpaTHBHBIE 3a00JeBaHus, (yHKIMOHAIBHBINA INCK,
apTpOIIACTHKA.
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