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INSTABILIDADE CERVICAL NA ARTRITE REUMATÓIDE 

 

Resumo 

 A Artrite Reumatóide (AR) é o distúrbio inflamatório mais comum da coluna cervical 

(CC). Após mãos e pés, a CC é o local mais acometido, estando afectada em mais de metade dos 

casos de AR. Particularmente na CC, a AR pode causar degeneração dos ligamentos, resultando 

em laxidez, instabilidade e subluxação dos corpos vertebrais. Geralmente, os pacientes são 

assintomáticos, ou então, os seus sintomas são atribuídos erradamente às manifestações 

periféricas. No entanto, pode também ocorrer compressão da espinal medula (EM) e medula 

oblonga, levando a sintomas neurológicos severos ou mesmo à morte súbita. 

 Devido às sequelas potencialmente debilitantes e ameaçadores de vida, à progressão 

inevitável dos défices neurológicos uma vez instalados e à débil condição médica dos pacientes 

atingidos, o diagnóstico de envolvimento da CC pela AR continua a ser uma prioridade bem como 

o seu tratamento um desafio.  

 A abordagem cirúrgica tem como objectivo uma fixação sólida da CC, estabilizando-a, 

prevenindo a deterioração neurológica e a lesão da EM, permitindo a melhoria da função 

neurológica e a manutenção da integridade vascular e do equilíbrio. Devido aos recentes avanços 

nas técnicas cirúrgicas, à melhor compreensão da anatomia e à avaliação precisa pré-operatória 

houve um aumento da segurança e eficácia dos procedimentos que resultou numa diminuição das 

taxas de mortalidade. 

 Visto que, quando desenvolvida a mielopatia, a mortalidade a longo prazo aumenta e a 

possibilidade de recuperação neurológica é escassa, muitos autores afirmam que uma intervenção 

cirúrgica precoce, antes do surgimento de défices neurológicos, apresenta resultados mais 

favoráveis. No entanto, devido à falta de consenso sobre o tema, a altura precisa em que a cirurgia 

profilática deve ocorrer não está definida. Portanto, pacientes com instabilidade cervical 

comprovada radiograficamente mas sem evidência de défices neurológicos, continuam a ser os 

mais difíceis de orientar. 

 

Palavras-chave: Artrite Reumatóide; Coluna cervical; Cirurgia 
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CERVICAL SPINE INSTABILITY IN RHEUMATOID ARTHRITIS 

 

Abstract 

Rheumatoid Arthritis (RA) is the most common inflammatory disease of cervical 

spine (CS). After hands and feet, CS is the most commonly involved, being present in more 

than half of patients with RA. Especially in the CS, RA may cause degeneration of ligaments, 

leading to laxity, instability and subluxation of the vertebral bodies. This is often 

asymptomatic or symptoms are erroneously attributed to peripheral manifestations. Otherwise 

this may cause compression of spinal cord (SC) and medulla oblongata leading to severe 

neurologic deficits and even sudden death. 

Owing to its potentially debilitating and life-threatening sequelae, inevitable 

progression once neurological deficits occur and the poor medical condition of afflicted 

patients, CS involvement remains a priority in the diagnosis and its treatment will remain a 

challenge. 

The surgical approach aims a solid fixation of the upper cervical spine (UCS), giving 

stability, preventing neurological deterioration and injury to the SC, leading to improved 

neurological function, vascular integrity and maintenance of sagittal balance. The recent 

advances in surgical techniques, complete understanding of the anatomy and precise pre-

operative evaluation led to a safe and more effective procedures that have decreased 

complications rates.    

Based on the fact that when patient becomes myelopathic the rate of long-term 

mortality increases and the chance of neurological recovery decreases, many authors agree 

that early surgical intervention, before the onset of neurologic deficits, gives a more 

satisfactory outcome. However, the timing that a prophylactic stabilization should occur is 

poorly defined and so, patients with radiographic instability but without evidence of 

neurological deficit, still are the most difficult to manage. 

 

Keywords: Rheumatoid arthritis; Cervical spine; Surgery 
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Introduction 

Rheumatoid Arthritis (RA) is a chronic, systemic and inflammatory disease with an 

unknown etiology [1]. There is an immunologic dysfunction that leads to hypertrophy of the 

synovial tissue with pannus formation which causes erosion of the articular cartilage and 

subchondral bone [1-2]. 

RA prevalence has been estimated to be 1-2% of the world´s adult population [3] and 

the incidence is 27 per 100.000 of the general population [4]. 

The major distinctive feature of RA is chronic, symmetric and erosive synovitis of 

peripheral joints. However, it has a predilection for the cervical spine (CS) too, being the most 

common inflammatory disorder affecting the spine [5]. Despite being three times more 

frequent in women, men have greater risk of advanced cervical involvement [6-7].  RA can 

cause degeneration of the ligaments of the upper CS, leading to laxity, instability, and 

subluxation of the vertebral bodies in 17-85% of cases [8-10]. Atlantoaxial dislocation occurs 

in 25% of RA patients, either alone or in combination with atlantooccipital involvement 

responsible for cranial settling (CrS). Less common, is the involvement of the lower CS that 

occurs later in the course of the disease, and manifests as multilevel anterior dislocation [11-

13].  

The severity of craniovertebral junction (CVJ) involvement is a factor of disease 

duration and severity. Cervical involvement typically begins early in the disease process, and 

its progression has been closely correlated with the extent of peripheral disease activity. Oda 

et al. found that none of the patients with minimal peripheral disease had CrS of the odontoid, 

whereas 52% of patients with more erosive disease had advanced CrS [14].  

In the majority of cases, radiologic abnormalities remain asymptomatic for years, but 

patients with progressive UCS involvement nonetheless do run the risk of myelopathy or even 

sudden death during conservative treatment with disease modifying antirheumatic drugs [15]. 
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High neck or occipital pain and radiographic evidence of instability are present in 10-85% of 

RA patients. However only 10-60% of RA patients have neurologic deficits [6, 9]. These 

results make defining operative criteria difficult. Although most will agree on surgical 

stabilization of patients with neurologic deficits, there is no consensus about the treatment of 

patients who have no neurologic deficits but show radiographic instability and have minimal 

or no pain [9]. 
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Pathophysiology 

The same process that affects the peripheral joints in patients with RA also affects the 

neck [6]. Although the etiology is unknown, the disease process is thought to be initiated by 

an autoimmune response to an antigen expressed on synovial cells [16].  

The chronic release of this antigenic stimulus triggers the body to produce rheumatoid 

factor (RF), an immunoglobulin (Ig) M molecule against autologous IgG. However, the 

presence of RF alone will not result in the clinical expression of RA. A stimulus, which is 

theorized to be a virus, is required [5]. The ensuing T-lymphocyte-mediated process results in 

an inflammatory response that causes the formation of rheumatoid pannus [16]. Rheumatoid 

pannus, composed of proliferating fibroblasts and inflammatory cells, is formed by 

granulation tissue during the inflammatory process. This pannus contributes to chronic 

synovitis since it produces collagenases and other proteolytic enzymes capable of destroying 

ligaments, tendons, cartilage and bone in the CS. These damages potentially result in 

ligamentous laxity and bone erosions, which may lead to subluxation and instability [5].  

Neurologic deficit may develop mainly from a direct compressive effect on the SC or 

ischemic etiology. Compression of the SC or brainstem can result from static or dynamic 

subluxation of the spine or from direct pressure by a synovial retrodental pannus. Otherwise, 

rheumatoid involvement of the cervical facet joints can lead to stenosis of the nearby vertebral 

arteries (VA), which in turn leads to ischemia of the SC attributable to the VA contribution to 

the anterior spinal artery [6].  

The normal CS has many joints and is therefore highly susceptible to the devastating 

action of the RA. Since the occipitut C1 and the C1-C2 articulations are purely synovial joints 

lacking intervertebral discs, they are primary targets for rheumatoid involvement. This, in 

adition to the increased range of motion required in the upper cervical spine, makes it the 

most affected part [5]. 
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The most common patterns of instability seen are atlantoaxial subluxation (AAS, 65% 

of RA cervical involvement), followed by cranial settling (CrS, 20% of RA cervical 

involvement) and subaxial subluxation (SAS, 15-25% of RA cervical involvement) [6, 17]. 

Although these processes present a spectrum of instabilities, there is often combined 

involvement [17]. 

 

1. Atlantoaxial subluxation 
 This is the most common pattern of instability due to involvement of the synovial 

lined bursa between the odontoid and the transverse ligament. Although this ligament is the 

primary stabilizer of the C1-C2 joint, significant instability (>3-4mm) occurs only with 

incompetence of the alar-apical ligament complex or erosion of the dens itself [16].  

   

Anterior AAS 

Anterior AAS (aAAS) accounts for 75% of all cases of AAS. C1 cannot slip anteriorly 

over C2 unless the transverse ligament is disrupted. Thus, aAAS results from the weakening 

and rupture of the transverse, then alar and apical ligaments combined with erosions of the 

atlantoaxial joint. Further, the C1-C2 facets are oriented in the axial plane, and there is no 

bony interlocking to prevent subluxation [9]. 

 AAS is characterized by an increase in the atlas-dens interval to more than 3 mm on a 

plain radiograph taken in the neutral position or with the neck flexed [16]. Radiographs taken 

with the neck extended are useful for determining whether the dislocation is reducible, 

partially reducible or fixed; this is an important determination since they have different 

treatments [11].  
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Lateral AAS 

  Lateral AAS accounts for 20% of cases of AAS and occurs secondary to a 

combination of rotational deformities, indicating unilateral or asymmetric involvement of the 

lateral atlantoaxial joint. Loss of all the cartilage and no more than 1 mm of subchondral bone 

on the lateral mass of C1 or articular process of C2 allow a 2.5 mm lateral shift of C1. If more 

than 1 mm of bone is lost, the displacement can reach 5 mm and is limited by contact between 

the lateral mass of C1 and the dens.  Besides being shifted laterally C1 is also tilted. Because 

lateral radiographs do not show evidence of AAS, diagnosis is provided with an 

anteroposterior open-mouth radiograph which shows one or both C1-C2 joints involved with 

a greater than 2 mm shift and tilting of C1 on C2 [8]. 

 

Posterior AAS 

 Posterior AAS accounts for only 7% of all cases of AAS. The mechanism responsible 

for this displacement is the destruction of the dens by the pannus allowing posterior slippage 

of C1. While the anterior arch of C1 moves upward the posterior arch tilts downward until it 

lodges in front of the spinous process of C2 [18]. 

 Although posterior and lateral AAS occur less frequently than anterior subluxation, 

they may actually carry a higher risk of cord compression [6, 17]. 

 

2. Vertical translocation of the dens or atlantoaxial impaction or cranial settling 
 Cranial settling (CrS) is the second most common deformity in the rheumatoid spine, 

being found in 4-35% of RA patients [19-20]. This displacement is due to an erosion of the 

occipital condyles, superior articular processes of C2, and lateral masses of C1. It is the 

collapse of the damaged joints that causes the skull to settle onto the CS and the subsequent 

relative superior migration of the dens into the foramen magnum. This causes entrapment of 
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the dens in the foramen and reduces the translational dislocation between the atlas and the 

axis. This can be erroneously interpreted as improvement of the atlantoaxial instability but in 

reality, there is a worsening of the situation [12, 21]. Superior migration of the odontoid can 

lead to direct compression of the brainstem, vascular compromise of the SC or cause 

neurologic injury or death by placing the cervicomedullary junction into excessive kyphosis 

[5]. CrS is almost always preceded by AAS and usually presents with a more advanced 

neurological status and a poorer prognosis [22].  

 

3. Subaxial subluxation 
 Single or multiple level involvement of the lower cervical spine occurs in 7-29% of 

patients. It is the least common and usually occurs later in the disease process than do other 

forms of cervical involvement. It occurs secondary to destruction of the facet joints, 

interspinous ligament and discovertebral junction. On lateral radiographs, it is characterized 

by a “stepladder deformity” with anterior translation of one vertebra on another at multiple 

steps. Often, cervical kyphosis is present as well [16-17]. Subaxial subluxation has also been 

reported to occur after previous upper cervical fusions because of resultant increased 

biomechanical stresses in the lower cervical spine [16].    
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Clinical manifestations 

As a result of frequently diffuse involvement, the physical examination of patients 

with RA can be difficult [16].  Clinical signs and symptoms as a result of AAS vary from 

asymptomatic to total incapacitation [10]. An usual error is the attribution of minor functional 

changes to severe peripheral disease. Muscle atrophy, joint subluxation, tendon ruptures and 

peripheral nerve entrapment can make findings difficult to interpret. Therefore, a tight 

vigilance of RA patients is necessary to avoid missing the subtle findings that suggest cervical 

involvement and neurologic impairment [16]. 

Symptoms caused by instability like neck pain, headache and occipital neuralgia are 

the most common and earliest findings, but they remain nonspecific[23]. Pain that is worse 

when upright and relieved with recumbency is usually due to compression of the greater 

occipital branch of C2, whereas involvement of the auricular branch of C2 causes ear pain. 

Pain associated with subluxation and joint destruction generally aggravates with neck motion. 

Patients may actually feel that their head is falling forward with flexion and they can describe 

a clunking sensation with extension, indicating reduction of the atlantoaxial joint [17]. 

 Spinal cord and brainstem compression are most important clinically. However, 

diagnose of myelopathy can be difficult due to the peripheral RA. Clumsiness of the hand, 

gait disturbances, and sensation of heaviness or fatigability in the legs can be some of the first 

signs of early myelopathy. Therefore, CS involvement should be suspected in patients who 

were previously ambulatory, even if with crutches or a walker, who become wheelchair 

dependent. Physical examination may demonstrate weakness, spasticity, clumsiness and the 

presence of pathologic reflexes, such as hyperreflexia and  Babinsky and Hoffman signs [17]. 

These reflexes can become false negative in the presence of severe peripheral RA [22].  

Lhermitte´s sign can be provoked by flexing the head [6, 9]. Sphincter disturbances are 

unusual and occur late in the disease progress [17].   
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 Less commonly, patients with RA may present with findings consistent with 

vertebrobasilar insufficiency [17, 24] which is commonly associated with CrS [6]. Once 

vertebrobasilar vascular system perfuses several regions of the brain, the clinician should be 

highly suspicious when the patient complains of vertigo, syncope, tinnitus, nausea, vomiting, 

dysarthria, dysphagia, visual disturbance, diplopia or cerebellar signs [9, 17]. If the vascular 

compression is intermittent and positional, these symptoms may be transient, making a more 

difficult diagnose [24]. 
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Natural history 

Understanding the natural history of RA is an important issue to determine operative 

interventions that may improve long-term function and prognosis. Previously, the rheumatoid 

involvement of the CS was believed to have a benign clinical course [16]. However, 

nowadays we know that CS involvement is seen in up to 85% of patients, and is frequently 

progressive and potentially devastating [6, 17]. 

Early studies suggested that up to 50% of patients develop some degree of AAS within 

five years of the serologic diagnosis of RA [25]. On the other hand, Collins et al. [26] 

reported that 50% of RA patients who had AAS had no symptoms. Therefore, it is critical to 

predict who are in risk of progressive disease. No single factor is entirely predictive and risk 

factors like disease duration, male gender, RF seropositive, severe peripheral disease, 

prolonged steroid use and increased C-reactive protein level, they all portend a worse 

prognosis [16]. 

Apart the cause, it seems that once involved, cervical instability is often progressive. 

Pellici and colleagues [23] prospectively studied 106 patients with RA and CS involvement 

over 5 years and found progression of radiologic findings in 80% of patients and neurologic 

deterioration in 36%. During 12 years, Rana [27] studied 41 patients with AAS, only 12% 

demonstrated radiographic evidence of a decrease in subluxation, whereas the remaining 88% 

had either progression or no change. If left untreated, the AAS progresses toward more 

complex instability patterns, in particular CrS [23]. Moreover, of the patients who 

demonstrate a decreased in the AAS, 80% occurred secondary to an increase in CrS [27].  

A scale developed by Pellicci and Ranawat [28] is available for evaluating rheumatoid 

myelopathy (Table I) and is useful in evaluating patients, planning treatment and evaluating 

prognosis. Prognosis is negatively affected once the presence of myelopathy manifests and 

patients are left untreated. Matsunaga et al. [29] reported that myelopathic patients treated 
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conservatively have poor functional recovery and low survival rates. In their series, without 

surgical intervention, 76% of patients had neurological deterioration, being bedridden in three 

years after the onset of the myelopathy. Crockard and Grob [30] demonstrated that if left 

untreated, 50% of myelopathic patients die within one year.  

After reviewing their patients, Santavirta et al. [31-32] concluded that nonoperative 

treatment did not prevent progression of existing cervical disease. Further, there is evidence 

that suggest that early atlantoaxial fusion may prevent CrS [33]. 
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Imaging Studies 

Imaging studies help to define cervical deformity and instability but, more 

importantly, identify patients potentially at risk for neurologic injury [34]. 

Plain x-rays remain the initial imaging modality of choice in RA patients. Although 

there is no consensus about indications, it is reasonable to order x-rays for patients with long-

standing neck pain, neurologic symptoms, rapid decline in general function or progressive and 

destructive peripheral disease. The initial screening examination should consist of 

anteroposterior, lateral, and open-mouth views in neutral alignment as well as lateral views in 

flexion and extension [16]. 

Historically, the distance between the posterior aspect of the anterior ring of C1 and 

the anterior surface of the odontoid process (anterior atlanto-dens interval, AADI), was 

considered the most important indicator of C1-C2 subluxation. In adults, AADI should be no 

more than 3mm [16]. However, Boden et al. [11] found that the distance between posterior 

margin of the dens and the anterior rim of the posterior arch of C1 (posterior atlas-dens 

interval, PADI) had a stronger correlation with both paralysis and neurologic recovery after 

surgery, whereas AADI had no predictive value. According to his study all patients whose 

PADI was smaller than 14 mm had neurological abnormalities. 

The CrS can be evaluated on a lateral radiograph, using McGregor´s line or 

Chamberlain´s line (Figure I) and on an anteroposterior radiograph, using the line connecting 

the tips of the mastoid processes or the line connecting the digastrics muscle fossae [8, 17]. 

However, these measures are not always reliable. When erosion of the tip of the dens is 

present, the Ranawat index and Redlund-Johnel (Figure I) for analyzing lateral views are 

more reliable [17]. Riew et al. [35], found that no single measurement alone is sufficient to 

identify atlantoaxial settling. To achieve sensitivity greater than 90% the Clark station (Figure 

II), the Ranawat index and Redlund-Johnel measurements all have to be evaluated together. 
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On plain x-rays, SAS is measured by the amount of displacement of one vertebra on 

another, and translation of more than 3.5 mm signifies clinically relevant subluxation [16]. 

However, more recently, has been shown that the subaxial spinal canal diameter (SSCD, 

distance from the posterior aspect of the vertebral body to the spinolaminar line) is a more 

important predictor of neurologic function than is the amount of subluxation [34].  

Despite the temptation to proceed directly to more advanced imaging techniques, there 

are specific indications for doing so. Computed tomography (CT) scans should be reserved 

for preoperative evaluation by spine surgeons [16] or, when combined with myelography, can 

be used to evaluate SC compression in patients who cannot tolerate magnetic resonance 

imaging (MRI) [36]. The preferred modality for RA patients with significant cervical 

involvement is MRI, since it provides information about the size of rheumatoid pannus, the 

extent of bony and soft-tissue destruction, the status of the SC, and the relationship between 

structures in the UCS. MRI assesses migration of the odontoid, by measuring the 

cervicomedullary angle (CMA). The angle is measured by drawning lines along the anterior 

aspects of the SC and along the medulla. A normal angle is between 135º and 175º. Values 

less than 135º are significant for vertical settling and correlate with myelopathy [37]. 

However, it should be ordered only in patients with neurologic deficits or with plain x-rays 

showing PADI or SSCD of less than 14 mm or basilar invagination. MRI allows a more 

correct determination of the SAC than the x-rays, since it measures the pannus size in the 

canal [16]. 
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Conservative treatment versus Surgery 

Surgery contributes to prolonging the life span of rheumatoid patients with 

myelopathy [38]. Conservatively treated patients have a much higher mortality rate [39-43] 

and a lower probability of neurologic improvement. If surgery is not taken in consideration, 

progression of neurologic deficits is expected.  

Several studies support what has been said before. In a study presented by Casey et al. 

[39], three of the Class IIIb patients chose not to proceed with surgery and all of them died 

within 6 months from the time of their original referral. Sunahara et al, [42] found no 

survivors in patients with RA who developed myelopathy as a result of UCS lesions and were 

treated conservatively for up to 7 years. Omura et al, [43] reported that six nonsurgical 

rheumatoid patients with mutilating type joint involvement had worsened activities of daily 

living scores and were completely bedridden or dead by the time of the final follow-up 

examination. Otherwise, Matsunaga et al. [44] reported a survival rate of 38% 10 years after 

surgery with 60% of their subjects categorized as Ranawat Class IIIb exhibiting postoperative 

improvement in symptoms. In nonsurgical management, patients were bedridden within 3 

years after the onset of myelopathy and after 8 years all patients had died. In the largest 

reported series that exclusively dealt with Class IIIb patients, at a follow-up of 24 to 48 

months, 40% improved by at least one grade in their Ranawat disability score and 29% were 

able to walk again after surgery [39]. Nannapanemi et al [45] reported that at a mean follow-

up of 39 months, 56% of class IIIb patients were able to ambulate after surgery. 

In a recent study, Wolfs and colleagues [15], achieved similar results to previous 

studies. Taking in consideration his results and these, it is timely to assert that, currently, 

surgical treatment of the CS for RA involvement is a relatively safe procedure with low 

morbidity and mortality rates, especially among patients with Ranawat I and II. However, 

patients classified as Ranawat I and II who are treated conservatively seem to have a good 
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neurologic outcome and survival as well. Once cervical myelopathy is estabilished, mortality 

appears to be common for both surgical and conservative patients [4, 39, 45]. But if Ranawat 

IIIA or IIIB patients are treated surgically, there is a chance of neurologic improvement and 

that cannot be expected with conservative treatment.  

According to the previously reviewed, surgical neurologic outcomes were superior to 

conservative treatment in all of the patients, and in patients who were asymptomatic (Ranawat 

I), surgically and conservatively treated patients had similar outcomes [15]. 
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Surgical Indications 

The primary surgical goals are to relieve neural compression by reduction of 

subluxation or direct decompression, achieve stabilization of affected segments, reduce 

pannus formation and improve pain. Generally accepted indications for surgical intervention 

include AAS with intractable pain and/or neurologic deficits, severe CrS with compromise of 

the VA, or evidence of myelopathy by increased signal intensity within the spinal cord on T1-

weighted MRI sequences [2]. The controversial condition that might make a surgeon hesitate 

is significant cervical instability or subluxation without neurologic deficit and with minimal 

pain [9, 17, 46]. Shen et al. [17], advocated that in patients with normal neurology, 

observation is acceptable if the PADI in flexion is greater than 14 mm and there is minimal 

evidence of CrS. For patients with PADI less than 14 mm in the flexed position, an MRI 

should be obtained to look for the true SAC. If the SAC is less than 13 mm, cord diameter in 

flexion less than 6 mm or the CMA less than 135º, prophylactic arthrodesis is recommended.  

However, the role of CS surgery in the treatment of asymptomatic patients with RA remains 

controversial [2].  
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Surgery as a prophylactic procedure 

There is no consensus on the optimal timing for surgical intervention: whether surgery 

should be performed prophylactically or once neurologic deficits have become apparent [15]. 

The divergence of opinion as to when surgery is appropriate arises from the 

unpredictability of radiological progression and, perhaps more important, the poor correlation 

between an increasing atlanto-dens interval and the development of neurological signs [12, 

23, 27, 34]. This is why many rheumatologists favour conservative management, with close 

clinical surveillance and referral for surgery if neurological symptoms or signs develop. 

However, neurological abnormalities are notoriously difficult to establish in the presence of a 

painful deforming arthritis and, often, associated muscular atrophy or peripheral neuropathy 

[47]; consequently there are many such patients who do not see a surgeon until they are 

quadriparetic, wheelchair bound, or even bed-bound [4].   

Patients with significant neurological deficits are frail and debilitated from a 

combination of long-standing multisystem disease, poor bone quality, poor nutritional status, 

prolonged corticosteroid and cytotoxic therapy, and coexisting systemic and orthopedic 

involvement. Any surgical procedure carries the risk of perioperative morbidity and mortality, 

a high rate of nonunion, and the occurrence of instability at levels adjacent to the fusion [48-

49]. Morbidity and mortality after surgery in rheumatoid patients are so, influenced by the 

preoperative grade [39].Walking is a sensitive measure of long tract dysfunction and may be 

used as a stand alone marker for overall myelopathic severity [45]. There is almost a doubling 

of complication in bedridden and nonambulatory patients (class IIIb) compared with those 

having objective signs of myelopathy but still able to walk (class IIIa). Casey et al. [39] 

suggested that surgery in class IIIb patients carries significant risk with little realistic prospect 

of any long term functional neurologic recovery. Van Asselt et al. [50] observed that 

postoperative mortality was largely increased (50%) in Ranawat IIIB group, another argument 
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indicating that mortality is particularly related to the severity of the underlying disease. The 

strong likelihood of surgical complications, the poor survival, and the limited prospects for 

functional recovery in non-ambulant patients make a strong case for earlier surgical 

intervention. At a late stage of disease most patients will have irreversible cord damage [4].  

An interesting point of view was analyzed by Casey and colleagues [51]. They found 

two different histologic subtypes of synovial tissue in chronic RA patients with Ranawat 

classification from grade II-IIIb. Type I (chronic active rheumatoid synovium) represents an 

earlier stage of the chronic disease with some continued inflammatory activity – metabolic 

mechanism; and type II (end stage rheumatoid synovium) that represents the joint´s response 

to instability, with the synovium being reduced to a fibrous cicatrix – mechanical mechanism. 

The type II synovium is associated with elderly patients, myelopathy, and radiographic 

findings of advanced osseous destruction, with smaller SC area resulting from subluxation, 

erosion of the dens, and vertical translocation, which results from destruction of the lateral 

atlantoaxial joints. The clinical implications are that “early” intervention to stabilize a 

hypermobile CVJ may prevent the formation of synovium type II and the sequelae of end-

stage disease: severe myelopathy, pain, instability, deformity and death.   

Advances in the perioperative management and in anesthetic, diagnostic, and operative 

techniques have considerably improved the surgical results. Hamilton et al. have noted that 

surgical outcome after CS stabilization has apparently improved during the past 10 years 

because of earlier neurosurgical referral and a lower complication rate [52-55]. Surgery in 

patients without neurological deficits is easier and less complex compared to patients with 

neurologic impairments [45, 53, 56-58]. An important issue analyzed by Agarwal [59] was 

that no CrS appeared after “early” atlantoaxial fixation in patients with aAAS, being a proof 

that earlier surgery prevents further progression of the instability. 
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In conclusion, patients with RA and cervical instability should be treated surgically 

before the appearance of neurological symptoms for the following two reasons: 1) in most 

cases the cervical instability is progressive and can lead to myelomalacia and associated 

neurological deficits; 2) the outcome of the surgical stabilization is better when performed as 

a preventive measure – before the onset of any neurological deficits [46]. 
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Surgery on Ranawat IIIb patients 

The damning results of surgery on Ranawat IIIb patients observed in previous studies 

[23, 60] strengthens the theory that a more timely treatment can bring better results. But what 

should be done for those rheumatoid patients who have already reached the bedridden and 

nonambulatory stage? Is the scenario for this class IIIb so dismal that surgery offers little 

hope? [45]  

Contrary to earlier studies, more recent studies have achieved good results in terms of 

neurological improvement. Van Asselt et al. [50] reported neurologic improvement in 73% 

and 67% of the myelopathic patients, 3 months and 2 years after surgery respectively. 

Likewise, Nannapaneni et al. [45] reported a 56% ambulatory rate after surgery in non-

ambulatory patients. Furthermore, a meta-analysis of five retrospective series found 

significant functional neurologic recovery in 34% of Ranawat IIIb patients [32, 34, 39, 58, 

61]. Based on such findings, an operation for patients with Ranawat classes IIIA and IIIB is 

recommended because neural improvement is possible and may result in improved mobility. 

Approximately one-third of patients with CVJ rheumatic myelopathy may reach 

Ranawat IIIB. Improvement of even one grade in their Ranawat score from class IIIb to class 

IIIa brought about by surgery confers on them a huge benefit in terms of their quality of life 

and survival. If nothing is done, the progression of the disease and death are certain. Then 

surgery (despite high morbidity) often remains the best therapeutic option available to these 

patients and their last chance of getting some recovery. They certainly cannot be dismissed as 

“unsalvageable” cases [45]. 
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Surgical Management 

The hallmark of surgical management of the rheumatoid neck is spinal fusion. C1-C2 

fusion is the procedure of choice for patients with reducible AAS. The commonly used 

traditional wiring techniques, such as the Brooks or Gallie procedures, are now being 

gradually substituted for newer procedures, such as the Magerl technique and the Harms 

fusion, since they are stronger and avoid the need for a cervical collar after surgery [16]. 

An occipital-cervical fusion is required in CrS and irreducible AAS to stabilize the 

UCS. A variety of methods are available, including Bohlman triple-wire technique, as well as 

by the use of newer plates, rods, and screws [16]. Cervical traction should be initiated first, if 

evidence of cord compression exists. If despite traction, compression persists, then a 

decompression can be performed, either by removal of the posteror arch of C1 or through a 

transoral odontoid resection [17]. 

In SAS, posterior fusion techniques include interspinous wiring, lateral mass screw 

and pedicle screw fixation. In the presence of an isolated single-level SAS, interspinous 

technique is an acceptable fixation method. Patients with multiple level instability and 

stepladder deformity the lateral mass fixation is preferred [17]. An anterior approach may be 

necessary if a nonreducible kyphotic alignment is present [16]. It is critical to identify patients 

with combined deformities and instabilities. In particular, fixation of UCS instabilities 

without addressing SAS, will result in rapid deterioration of the caudal levels [17]. 

 

 

 

 

 

 



 

26 

Cervical Spine Instability in Rheumatoid Arthritis 

 

Conclusions 

Rheumatoid arthritis involvement of the CS is a common, progressive and potentially 

devastating health condition. If left untreated, a significant morbidity and mortality can arise 

from the progression towards complex instability patterns. Once the patient becomes 

myelopathic, the rate of long term mortality increases and the chance of neurological recovery 

decreases. Early and aggressive surgical intervention is so recommended to prevent 

neurologic injuries and preserve remaining function. Even non-ambulant patients should be 

offered the benefit of the only chance they have and not be deterred from seeking surgical 

intervention. 
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Tables  

Table I – Ranawat classification of rheumatoid myelopathy 

Class I Class II Class IIIa Class IIIb 

Neurologically intact Subjective weakness Objective weakness Quadriparesis 

 Hyperreflexia and dysesthesia Long tract signs Nonambulatory 

  Ambulatory  

From [28]. 
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Figures 

 

Figure I [17] 

 

 

Figure II [35] 
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Legends 

 

Figure I – Lateral illustration of the UCS and lower occiput depicting radiographic 

measurement criteria to determine CrS. Chamberlain´s line (Ch) is depicted as the line from 

the posterior region of the hard palate to the posterior lip of the foramen magnum. Projection 

of the odontoid more than 3 mm past this line is considered abnormal. McGregor´s line 

represents the margin between the posterior margin of the hard palate to the most caudal 

aspect of the occiput. Ranawat´s line (R), measured along the long axis of the odontoid, is 

measured from the sclerotic ring of C2 to the transverse axis of the atlas. As CrS increases, 

this distance becomes shorter. A distance less than 13 mm is considered abnormal. Redlund-

Johnell´s (RJ) occipitoatlantoaxial index of CrS is measured by the distance from the McG to 

the sagittal midpoint at the base of the axis. Abnormality is noted if the distance is less than 

33mm for men and less than 27 for women [17]. 

 

Figure II – Clark stations. The station of the first cervical vertebra is determined by 

dividing the odontoid process into three equal parts in the saggital plane. If the anterior ring of 

the atlas is level with the middle third (station II) or caudal third (station III) of the odontoid 

process, CrS is diagnosed [35]. 
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