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Introduction

Retro-odontoid pseudotumor (ROP) or pannus is a non-
neoplastic mass at the craniovertebral junction,8,13) which 
can cause cord compression and neurological symptoms.2,8) 
In most of cases, ROP is associated with atlantoaxial sublux-
ation (AAS) in patients with rheumatoid arthritis (RA).8,12-14) 
However, ROP has been rarely reported in patients without 
RA and ASS.13) The exact mechanism of ROP formation 
without AAS and RA is unclear. Here, we report a rare case 

of ROP developed in patients without both RA and AAS 
and suggest a possible mechanism with literature review. 

Case Report

A 76-year-old woman presented with progressive gait 
disturbance and dysesthesia at posterior neck for 3 weeks. 
The patient had no history of RA. Neurological examina-
tion revealed typical cervical myelopathy with clumsiness 
of both hands, gait disturbance and hypesthesia on both 
extremities. In laboratory study, serum rheumatoid factor 
and anti-cyclic citrullinated peptide antibody were nega-
tive. A physical examination showed no signs of RA, such 
as polyarthritis of the hands, wrist, and feet and extraar-
ticular disease manifestation. Dynamic radiography of the 
cervical spine showed no evidence of AAS, showing only 
2 mm of atlantodental interval (Figure 1). Magnetic reso-
nance image (MRI) showed a retro-odontoid mass extend-
ing from posterior part of axis up to cranial base, and com-
pressing the spinal cord. The mass was seen as an iso-
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intensity area on T1-weighted images (WI), a mixture of 
low- and high-intensity on T2-WI, with absence of contrast 
enhancement after gadolinium administration. The T2-WI 
showed a high-intensity area in the intramedullary region 
of the upper cervical spinal cord (Figure 2). Computed to-
mography (CT) showed no calcification in the mass and 
severe spondylotic change with facet joint osteoarthritis 
at whole cervical spinal segments (Figure 3). Based on the ra-
diographical findings, the differential diagnosis was ROP. 

However, because the patient had no RA and AAS, the tu-
morous lesions or disc herniation should be considered as a 
differential diagnosis. Considering her old age and no AAS, 
we planned mass removal and biopsy only via a minimal 
laminectomy. First, left lateral suboccipital craniotomy 
and hemilaminectomy of C1 were performed, but the mass 
was not exposed by extradural view. Thus, transdural ap-
proach was tried to remove the mass. Paramedian durotomy 

A B

FIGURE 1. Dynamic flexion cervical ra-
diographs (A) and extension (B) show-
ing no evidence of atlantoaxial sublux-
ation.

FIGURE 2. A magnetic resonance imaging showing retro-odon-
toid pannus compressing the spinal cord, that appears as an 
area of mixed intensity on sagittal T2-weighted image (arrow). FIGURE 3. A 3-dimention cervical computed tomography scan 

showing spondylotic change of whole cervical spine. 
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was performed and ventral dura also opened beside the 
spinal cord and rootlets. After opening of ventral dura, yel-
lowish fluid was expelled and yellowish friable mass was 
easily removed by a ring curette. Enough decompression 
was performed and ventral and dorsal dura was closed wa-
ter-tightly. Further C1-2 fixation was not performed. Post-
operative CT showed subtotal removal of the mass (Figure 
4A). Histopathological examination confirmed the lesion 
as a pannus with degenerative cartilage. Postoperatively, 
her symptoms were slightly improved, but again aggravat-
ed 2 months after surgery. Dynamic X-rays showed new-
ly-onset AAS showing 5 mm of atlantodental interval. A 
follow-up MRI showed the re-grown mass, but still spinal 
cord compression due to the mass and AAS (Figure 4B). 
Based on histopathological diagnosis of pannus, a posteri-
or C1 lateral mass-C2 pedicle screw fixation was performed 
without further mass removal or laminectomy. From 3rd 

postoperative day, she showed marked improvement of the 
symptom. Twelve months after the operation, a follow-up 
MRI showed complete resolution of the ROP with C1-2 
bony fusion and her symptoms completely improved (Fig-
ure 4C). 

Discussion

ROP is frequently associated with RA.3,8,12-14) In RA, the 
pannus formation is attributed to inflammation of the sy-
novial membrane, resulting in overgrowth of the hyaline 
cartilage and peri-articular inflammation.4) Consequen-
tially, inflammation, ligament laxity, and bone erosion re-
sult in C1-2 joint laxity and subluxation. Although uncom-
mon, a ROP can be developed due to AAS in patients without 
RA.13) AAS exerts mechanical stress and injury on the trans-
verse ligament of the atlas, resulting in a reactive hypertro-

TABLE 1. Clinical and radiologic features of retro-odontoid pseudotumors without rheumatoid arthritis and atlantoaxial subluxation

Author, year Age Sex Present Sx. ROP RA ASS OA at 
C1-2

Subaxial 
spondylosis Surgery Outcomes

Crockard 
et al.2) (1991)

83 M Paraesthesia in 
upper-extremity 

Yes No No Yes No Transoral 
procedure 

Good

82 F Neck pain, 
weakness of the 
arms and legs 

Yes No No Yes Yes No N/A

Yamaguchi 
et al.14) (2006) 

75 M Impaired 
upper-extremity 
function 

Yes No No N/A N/A C1 laminectomy 
& occiput-C3 fusion 

Good

Tanaka 
et al.13) (2010) 

72 M Gait and sensory 
disturbance 

Yes No No N/A Yes C1-2 laminectomy 
& posterior fixation 

Good

Our case 76 F Gait disturbance, 
dysesthesia at 
post. neck 

Yes No No Yes Yes C1-2 posterior fusion Good

Sx: stationary status, ROP: retro-odontoid pseudotumor, RA: rheumatoid arthritis, ASS: atlanto-axilal subluxation, OA: osteoarthri-
tis, M: male, F: female, N/A: not available

FIGURE 4. Postoperative cervical spine computed tomography showing hemilaminectomy of C1 and debulked the retro-odontoid 
mass (A). Postoperative (2 months later) magnetic resonance imaging (MRI) showing remnant retro-odontoid mass (B). After pos-
terior C1-2 fixation surgery, follow magnetic resonance imaging (C) showing no evidence of retro-odontoid mass.
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phied mass. Therefore, AAS may play an important role 
in the development of ROP.6,10,12) However, like our case, a 
ROP unassociated with both AAS and RA is extremely 
rare. Only four cases of ROP unassociated with both AAS 
and RA have been previously reported (Table 1).2,7,13,14) The 
exact mechanism of pannus formation is unclear. However, 
the previous reports suggested that loss of mobility at mid-
dle and lower cervical segment, and resultant excessive 
motion of the C1-2 segment transfer the mechanical stress 
to the atlantoaxial joint, resulting in pannus formation.13,15) 
In the case, mobility below the C2 cervical spine was lim-
ited by spondylosis and facet fusion at C2-3-4 levels. In 
our case, severe multiple spondylotic change of subaxial 
cervical spines were also found. However, in the other re-
ports, a ROP developed in patients with mild spondylosis 
or without spondylosis in subaxial cervical spine.6,10,11) 
Therefore, only loss of mobility associated with subaxial 
cervical spondylosis is difficult to completely explain the 
mechanism of ROP formation in patients without AAS. 
Reviewing the reported cases and our case, we found two 
common points in the patients. All patients were more 
than 70 years old and most had moderate or severe osteo-
arthritic change at atlantoaxial joint. Thus, we speculated 
that moderate or severe osteoarthritis of C1-2 itself causes 
a partial tear or degradation of the transverse ligament. Re-
sultant vicious cycle of repair and injury may lead to pro-
gressive ROP. However, unlike RA, the ROP in the elderly 
may be not associated with overt AAS. Instead, we suggest 
that stiffness due to severe osteoarthritis of lateral atlan-
toaxial joints may prevent the overt AAS, offsetting the ef-
fect of loose transverse ligament. Nevertheless, we still 
believe that C1-2 instability play a key role in develop-
ment or progression of ROP because most of ROP associ-
ated with AAS and often resolve spontaneously after C1-2 
fusion.5-8,12-14) In the elderly with osteoarthritis, even though 
C1-2 instability is not “overt AAS” on the radiographs, “mi-
cro-instability” may be exist and affect the progression of 
ROP. 

Surgical treatment of ROP can be classified into two mo-
dalities: 1) direct excision of the mass and 2) posterior de-
compression and fusion aiming spontaneous tumor regres-
sion.1,14) Direct excision of the mass can be performed by the 
transoral approach and epidural or transdural approach by 
posterior laminectomy.1,9,11) However, The transoral ap-
proach is vulnerable to cerebrospinal fluid leakage, post-
operative infection and postoperative instability.9,11) The 
epidural approach may force retraction of the nerve root and 
spinal cord and have hemorrhagic risk.11) A posterior trans-
dural approach may decrease the distance needed to reach 

the ROP and does not require retraction of the spinal cord 
and nerve root. However, if the mass located in the midline 
of cervical axis or presented with huge size, the posterior 
transdural approach is limited used for radical resection 
due to risk of injuries. In our case, differential diagnosis of 
tumorous lesion or disc herniation should be necessary due 
to absence of AAS and RA.6,13) Therefore, in the first op-
eration, we performed direct mass debulking and biopsy 
by transdural approach with minimal hemilaminectomy. 
However, the direct mass excision and hemilaminectomy 
can unexpectedly new-onset AAS associated with addi-
tional ligament injury, resulting in re-growth of ROP and 
neurological aggravation. Recently, posterior decompres-
sion and fusion may be considered as first choice of treat-
ment for ROP with AAS.6,8,12-14) In our case, C1 lateral mass-
C2 pedicle screw fixation without further laminectomy or 
mass removal was performed and the ROP regressed com-
pletely. Goel and Dange4) reported the immediate postoper-
ative regression of ROP after lateral mass reconstruction 
in the patient with RA. 

Conclusion

We report a case of ROP without AAS and RA, success-
fully treated with C1-2 fixation alone and achieved the 
resolution of ROP and good neurological outcome. 

■ The authors have no financial conflicts of interest. 
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