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is lesser than 3 mm), as in our presented case, and the posterior 
atlantodental interval decreases (PADI), compressing the upper spinal 
cord [7,8]. Posterior atlantoaxial subluxation is rarer, accounting 
in less than 10% of the cases with subluxation, generally secondary 
to fracture of the dens and carry a higher risk of cord injury than 
AAS. Lateral subluxation can also occur sporadically, resulting in a 
rotational deformity [2]. We present a case of a patient with RA and 
AAS that underwent a unilateral C1-2 screw fixation with total neck 
symptoms resolution for the three years of post-operative follow-up.

Case
A 39-year -old woman presented in our outpatient facility referred 

from the rheumatology division with a history of refractory cervical 
pain to analgesics, opioids and even to the use of a rigid cervical collar. 
She had been treated with DMARDs for the last five years, with a good 
control of her inflammatory disease and no other clinically evident 
deformity. Preoperative flexion and extension lateral radiographs 
showed an increasing anterior atlanto-dental space in flexion 
compared to extension, suggesting transverse ligamentous laxity 
(Figure 1A,1B). A small right C1 lateral mass compared to the left one 
could also be noted (Figure 1C,1D). The patient was neurologically 
intact. We decided to perform a posterior C1 lateral mass – C2 
laminar screw fixation. However, during the procedure, the right C1 
lateral mass was collapsed and the bone was extremely fragile, with 
the C1 screw pulled out just after its insertion. We then opted to leave 
the left C1 screw and connect it with the right C2 laminar screw, in a 
unilateral construction. Iliac bone graft was harvested and inserted in 
the surgical site. Just after surgery and also during the follow-up, the 

Introduction
Rheumatoid Arthritis (RA) is a multi-faceted systemic 

chronic inflammatory disorder; mainly affect the bone, joints and 
ligaments, although it may also involve all the other organ systems 
[1-3]. Its clinical course is quite variable: although it has a chronic 
nature, acute outbreaks are common, sometimes altered with 
long periods of quiescent. The proliferative and erosive synovitis 
progresses to destruction of the particular cartilage, especially in 
the metatasophalangeal joints, the most common involved joint. 
Although the cervical spine is not used for scoring radiographic 
damage in RA, it is a commonly area in the disease course, resulting 
in spinal instability and neurological impairment in more severe 
cases [2-6]. Up to 50% of the patients with RA can have some degree 
of cervical involvement [2]. Of note, in the last two decades, the 
disease-modifying antirheumatoid drugs (DMARDs) are changing 
the natural history of this morbid disease, decrease its severity and 
consequently improving patient’s outcome [1,2]. 

The destructive synovitis progresses to bone erosion and 
ligamentous laxity, leading to late instability of the spine in a couple 
of years or even some months. Their clinical and radiological 
presentations included atlantoaxial subluxation (AAS), the most 
common form, basilar impression (cranial settling), subaxial 
subluxation or a combination of them [4,5]. 

AAS results from laxity of the ligamentous complex that restrains 
the atlas in the axis, especially the transverse ligament. In AAS, the 
anterior atlantodental interval (AADI) increases (normal range 
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Abstract
Background and Importance: Rheumatoid Arthritis (RA) is a systemic 

chronic inflammatory disease with a high rate of cervical spine involvement, 
especially at the craniocervical region. The most common presentation of RA in 
the cervical spine is atlantoaxial subluxation (AAS).  

Case: We presented a patient with AAS and severe cervical pain refractory 
to clinical management who underwent a posterior unilateral C1 lateral mass 
screw fixation with a laminar C2 screw, using autologous iliac crest bone as a 
graft for arthrodesis, once the contralateral C1 lateral mass was destroyed by 
the disease. After two years of follow-up, the patient was without any cervical 
pain, had no instability in flexion-extension radiographs and also had a C1-2 
fusion seen on CT scan. 

Conclusion: Unilateral C1-2 screw fixation was a safe and a feasible 
alternative to treat AAS in patients with RA. It can be a surgical option in patients 
with unilateral collapse of one atlas lateral mass, avoiding the morbidity of a 
craniocervical fixation.  

Keywords: Rheumatoid arthritis; Atlantoaxial subluxation; Cranial settling; 
Basilar impression; Vertical subluxation.



Austin Neurosurg Open Access 1(1): id1003 (2014)  - Page - 02

Joaquim AF Austin Publishing Group

Submit your Manuscript | www.austinpublishinggroup.com

patient had total relief of her cervical pain with visual analogue scale 
of zero (it was nine points just before surgical treatment), as shown 
in flexion extension radiographs (Figure 2) and in postoperative CT 
scan (Figure 2), with a solid bone fusion between C1 and C2.       

Discussion
Bone destruction, as well as involvement of the upper cervical 

spine ligaments, was commonly found in RA. The involvement of 
the transverse ligament results in atlantoaxial instability, leading 
to pain and, in non treated cases, neurological impairment due to 
spinal cord compression [2]. The progressive involvement of the 
alarligaments, condyles and destruction of the vertebra can result in 
basilar impression with cranial settling, the most severe presentation 
of RA in the cervical spine, even though this presentation is reduced 
nowadays once the severe forms of cervical spine involvement are 
decreasing with the new DMARDs, as well as the tendency to spare 
corticosteroids use in these patients [1].

Surgery is an accepted indication in AAS in cases with pain, 
myelopathy, cord compression or vertebral artery compromise [2]. 

Many surgical techniques were described in the literature, such 
as wiring and cable constructions, associated with a high rate of 
pseudoarthrosis and failure [9]. In the last two decades, the use of 
screw fixation improved arthrodesis results and patient’s outcome, 
controlling C1-2 motion better than the previous techniques [10-13]. 

Reduction is recommended and can be attempted preoperatively 
with cervical traction or with direct open reduction and fixation [2]. 
Occipito-cervical fusions are used in referral centers just for extensive 
diseases and management of failures [2].

As far as we know, unilateral atlantoaxial fixation was not 
a reported technique for C1-2 stabilization. In this case, a solid 
arthrodesis was obtained with a unilateral C1-2 screw fixation. This 
can be important for sparing occipito-cervical fixation and its higher 
morbidity in cases where one of the C1 lateral mass is collapsed or 
destroyed. 
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