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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 а 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. Тhe 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 

 
Еthical 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 

36.8±9.3 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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1АҚ «Ұлттық нейрохирургия орталығы», Астана, Қазақстан, 

2Иркутск-жолаушылар бекетіндегі жол клиникалық ауруханасы БАҚ «РТЖ», Ресей, 
3Университеттік клиника, Мюнхен, Германия 

 
ЖҰЛЫН НЕЙРОХИРУРГИЯСЫНДАҒЫ ЗАМАНАУИ ТЕХНОЛОГИЯЛАР.  

МОЙЫН ОМЫРТҚАСЫНЫҢ ДЕГЕНЕРАТИВТІ АУРУЛАРЫ КЕЗІНДЕ ҚОЛДАНЫЛАТЫН 
ФУНКЦИОНАЛДЫ ДИСКТЕРДІ ПАЙДАЛАНУДЫҢ АЛҒАШҚЫ НƏТИЖЕЛЕРІН ТАЛДАУ 

 
Аннотация. Кіріспе. Мойын омыртқасының дегенеративті аурулары кезінде қолданылатын функ-

ционалды диск имплантациялау операциясы 2000 жылдардың басында дүниеге келді. Қазіргі таңда ғылыми 
əдебиеттерде оны пайдалану тəсілі жайында жазылып жүргенімен 2016 жылға дейін бұл технология Қа-
зақстанда қолданылмады. 

Зерттеудің мақсаты. Мойын омыртқасының бір немесе екі дискісін қамтыған дегенеративті аурулар 
кезінде қолданылған функционалды диск имплантациялау операциясының клиникалық жəне инструмен-
талды нəтижелерін талдау.  



Известия Национальной академии наук Республики Казахстан 
  

   
10  

Материалдар мен əдістер. Зерттеуге АҚ «Ұлттық нейрохирургия орталығы» жұлын нейрохирургиясы 
жəне шеткі жүйке жүйесі патологясы бөлімшесінде мойын омыртқасының зақымданған сегментіне функцио-
налды диск имплантациялау операциясы жасалынған 10 науқас кірді. Науқастарға клиникалық жəне ин-
струменталды зерттеулер операциядан кейінгі алғашқы 12 ай бойында жүргізілді.  

Нəтижелер мен талқылау. Операциядан кейін науқастарда ауырсынудың азаюы (ВАШ шкаласы 
бойынша) жəне өмір сапасының жақсаруы (Освестри индексі бойынша) тіркелді. Инструменталды зерттеу-
лер нəтижесі бойынша зақым алған сегмент өзінің қозғалғыштық қасиетін жоғалтпағанын, көршілес сег-
менттер дегенеративті өзгерістерге шалдықпағанын көрсетті. Онымен қоса аймақтық мойын лордозының 
қалыпқа келгенін байқауға болады. 

Асқыну бір науқаста болып, көмейдің қайырылма нервісінің өтпелі парезі орын алды. 
Қорытынды. Мойын омыртқасының дегенеративті аурулары кезінде қолданылатын зақымдалған сег-

ментті ауыстыратын функционалды диск имплантациялау операциясы əдісі клиникалық тұрғыдан тиімділігі 
жоғары. ВАШ бойынша ауырсыну синдромының айтарлықтай азаюы, Освестри индексі бойынша науқас-
тардың өмір сүру сапасының жақсаруы жəне операциядан кейінгі асқынулардың азаюы осыған дəлел. Соны-
мен қатар жоғарыда аталған мойын омыртқасының дегенеративті аурулары кезінде қолданылатын хирур-
гиялық емдеу əдісі сагитальды профильді қалпына келтіруге жəне іргелес омыртқа-қозғалтқыштық сегмент-
ке күшті аз түсіру арқылы, іргелес дискілерде дегенеративтік өзгерістердің болу қаупін азайтады. 

Түйін сөздер: омыртқаның мойын бөлімі, дегенеративтік аурулар, функциональды диск, артроплас-
тика. 
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2Дорожная клиническая больница на ст. Иркутск-Пассажирский ОАО «РЖД», Россия, 

Университетская клиника, Мюнхен, Германия 
 

НОВЫЕ ТЕХНОЛОГИИ В СПИНАЛЬНОЙ НЕЙРОХИРУРГИИ.  
АНАЛИЗ РАННИХ РЕЗУЛЬТАТОВИСПОЛЬЗОВАНИЯ ФУНКЦИОНАЛЬНЫХ ДИСКОВ 

У ПАЦИЕНТОВ С ДЕГЕНЕРАТИВНЫМИ ЗАБОЛЕВАНИЯМИ  
ШЕЙНОГО ОТДЕЛА ПОЗВОНОЧНИКА 

 
Аннотация. Обоснование. Методика имплантации функциональных дисков для хирургического ле-

чения пациентов с дегенеративными заболеваниями шейного отдела позвоночника разработана в начале 
2000-х годов. На сегодняшний день в литературе достаточно отражены результаты лечения, однако в Ка-
захстане до 2016 года данная технология не применялась.  

Цель исследования. Проведение анализа клинических исходов и инструментальных данных использо-
вания методики имплантации функциональных дисков у пациентов с одно-, двух-уровневыми дегенератив-
ными поражениями межпозвонковых дисков шейного отдела позвоночника.  

Методы. В исследование включены 10 пациентов, которым была выполнена замена поражённого сег-
мента шейного отдела позвоночника, функциональным диском в условиях отделении спинальной нейрохи-
рургии и патологии периферической нервной системы Национального Центра Нейрохирургии г. Астана. 
Динамическое наблюдение и комплексную клиническую и инструментальную оценку результатов лечения 
проводили в течение 12 месяцев после операции. 

Результаты. После выполнения дискэктомиии и замены пораженного уровня функциональным дис-
ком, у всех пациентов отмечено уменьшение степени выраженности болевого синдрома по ВАШ и улучше-
ние качества жизни по индексу Освестри. По данным инструментальных методов обследования определено 
сохранение подвижности пораженного сегмент, без формирования дегенерации в смежном уровне. Также 
отмечено восстановление регионарного шейного лордоза. Осложнения наблюдались в 1 случае, развился 
приходящий парез возвратного нерва. 

Заключение. Методика замены пораженного сегмента в шейном отделе функциональным диском обла-
дает высокой клинической эффективностью, подтвержденной значимым снижением выраженности болевого 
синдрома по ВАШ, улучшением качества жизни пациентов по индексу Освестри и низким количеством 
послеоперационных осложнений. Также описываемый способ хирургического лечения пациентов с деге-
неративными заболеваниями шейного отдела позволяет восстановить сагиттальный профиль и снизить 
нагрузку на смежный позвоночно-двигательный сегмент с низкой степенью вероятности формирования де-
генерации смежного диска.  

Ключевые слова: шейный отдел позвоночника, дегенеративные заболевания, функциональный диск, 
артропластика. 
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