
Clin Case Rep. 2022;10:e05695.     | 1 of 5
https://doi.org/10.1002/ccr3.5695

wileyonlinelibrary.com/journal/ccr3

1  |  INTRODUCTION

Septic arthritis of the atlantoaxial joint is a rare cause of 
neck pain1 with a deceitful clinical presentation that may 
lead to a late diagnosis.2 Septic arthritis of cervical joints, 
especially the first one, is more serious than infection at 
other levels because of the proximity to the brainstem. 
It can be responsible for serious complications, such as 
spinal cord compression and cerebral vein thrombosis. 
Magnetic resonance imaging is necessary for an early 
diagnosis.

We report a case of septic arthritis of the atlantoaxial 
joint associated with epidural abscess and cerebral vein 
thrombosis in a patient with no medical history.

2  |  CASE PRESENTATION

A 51- year- old man with no significant medical history 
presented with a twenty- day history of inflammatory 
neck pain. Physical examination revealed a paravertebral 
muscle contracture and restricted neck movement. His 
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Abstract
Pyogenic arthritis of the atlantoaxial joint is scarce. It can lead to several com-
plications, such as spinal cord compression and cerebral vein thrombosis. A 
51- year- old man presented with a twenty- day history of inflammatory neck 
pain. Physical examination revealed paravertebral muscle contracture, restricted 
neck movement, and fever. Spine magnetic resonance imaging (MRI) showed 
synovitis of atlanto- odontoid joint, anterior epidural collection, and cerebral vein 
thrombosis. Transthoracic echocardiography was unremarkable. The patient was 
successfully treated with anti- staphylococcal antibiotic treatment for 12  weeks 
associated with immobilization of the cervical spine. MRI performed one month 
after the initiation of the treatment showed disappearance of the epidural col-
lection. The diagnosis of septic arthritis of the atlantoaxial joint should be con-
sidered in a patient with inflammatory neck pain. MRI findings are relevant in 
making the diagnosis of a septic atlanto- odontoid joint. Conservative treatment, 
including antibiotic and neck immobilization, can be sufficient for the treatment 
of pyogenic arthritis of the atlantoaxial joint. Cerebral vein thrombosis is a rare 
complication due to septic arthritis of the atlantoaxial joint.
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body temperature was 38.7°C. Cardiac and neurological 
examinations were unremarkable. Laboratory examina-
tions showed a white blood cell count of 13,700/mm,3 
elevated erythrocyte sedimentation rate, and C- reactive 
protein level of 80  mm/h, and  185  mg/L, respectively. 
Urine analysis, blood cultures, and tuberculosis skin test 
were negative.

Spine magnetic resonance imaging (MRI) showed sy-
novitis of atlanto- odontoid joint and anterior epidural 
collections (Figure 1). There was thrombosis of the right 
sigmoid sinus and the internal jugular venous (Figure 2). 
Transthoracic echocardiography was unremarkable. 
Computed tomography- guided percutaneous drainage of 
the epidural collection was unsuccessful.

The diagnosis of arthritis of the atlantoaxial joint was 
made based on clinical presentation, increased inflamma-
tory biomarkers, and the existence of epidural collection 
in the MRI.

Given the acute clinical presentation, the existence of 
hyperleukocytosis with high inflammatory biomarkers, 
and the importance of anterior epidural collections, a 
probabilistic anti- staphylococcal antibiotic treatment was 
started.

A parenteral antibiotic therapy, including cefotaxime 
300 mg per kg daily (mg/kg/d) associated with fosfomycin 
200 mg/kg/d, was conducted for two weeks.

Then, he underwent an oral antibiotic therapy, includ-
ing cotrimoxazole 800/160 mg three times daily associated 
with rifampicin 20 mg/kg/d for ten weeks. Vitamin K an-
tagonist was prescribed for six months. He also had immo-
bilization of the cervical spine.

MRI performed one month after the beginning of treat-
ment showed the disappearance of the epidural collection 
(Figure 3). Inflammatory markers have decreased and re-
mained within normal limits.

3  |  DISCUSSION

The atlantoaxial joint encompasses three synovial joints: 
the median joint (atlanto- odontoid joint) and two lateral 
joints (facet joints).

Atlantoaxial septic arthritis is scarce. To our knowl-
edge, only nine cases of atlanto- axial pyogenic arthri-
tis, summarized inTable 1,1– 9 have been reported in the 
literature. Among them, pyogenic arthritis of atlanto- 
odontoid joint was reported in only one case,9 it was 
associated with facet joints arthritis in three other 
cases.2,7,8

Clinical presentation may include neck pain, fever, 
paravertebral muscle contracture, and restricted neck 
movement. Inflammatory biomarkers are often increased. 

F I G U R E  1  Spine MRI showing 
synovitis of atlanto- odontoid joint 
(yellow arrow) with hypointensity on 
sagittal T1- weighted image (A) and 
hypointensity on sagittal T2- weighted 
image (B). There was anterior epidural 
collections at C1– C2 level (white arrow) 
on sagittal T1- weighted image after the 
intravenous injection of gadolinium (C) 
surrounding the odontoid (green asterisk) 
and narrowing the foramen magnum 
and upper cervical spinal canal (yellow 
asterisk) in the axial section (D)

(A) (B)

(C) (D)
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Nevertheless, they were within the normal limit in a pa-
tient with septic arthritis of the facet joint.1

MRI allows an early diagnosis of synovitis of atlantoax-
ial joint. In this stage, different diagnoses may be discussed, 
such as cervical spine crystal deposition, rheumatic in-
flammatory diseases especially rheumatoid arthritis, and 
infectious atlanto- odontoid arthritis. At a late stage, MRI 
can show epidural collection, abscess, and spinal compres-
sion. In our case, the presence of epidural collection led to 
the diagnosis of a septic atlanto- odontoid joint.

The identification of the bacterial agent is sometimes 
difficult. Staphylococcus aureus is the most  causative 
agent in septic cervical arthritis.1

Although the presence of epidural collection in 
our case, the conservative treatment led to clinical 
and imaging improvement as shown in Table 1, a con-
servative treatment was prescribed in 4 cases.2,5,6,9 
Percutaneous drainage of abscess may be necessary. 
Surgical treatment can be indicated in cases of refrac-
tory infection to antibiotic treatment or neurological 
complications.5

Septic arthritis of atlantoaxial joint can be responsi-
ble for serious complications, such as neurological com-
pression and cerebral thrombosis.6 In our case, internal 
venous thrombosis was due to neck abscess. Signs and 
symptoms of internal venous thrombosis can associate 

F I G U R E  2  Axial cerebral MRI 
showing thrombosis of the right sigmoid 
sinus(a) and the internal jugular venous 
(b) in T1- weighted image after the 
intravenous injection of gadolinium

(A) (B)

F I G U R E  3  Spine MRI performed 
after one month of treatment showing 
total regression of the anterior epidural 
collection at C1– C2 level with persistent 
synovitis of the atlanto- odontoid joint.in 
sagittal T1 (A), sagittal T2- weighted (B) 
images, sagittal (C) and coronal T1FS- 
weighted image after the intravenous 
injection of gadolinium (D)

(A) (B)

(C) (D)
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swelling and sensitivity along the front edge of the ster-
nocleidomastoid muscle.10

4  |  CONCLUSION

The diagnosis of septic arthritis of the atlantoaxial joint 
should be considered in a patient with inflammatory neck 
pain and paravertebral muscle contracture. We high-
lighted the importance of MRI findings in making the di-
agnosis of a septic atlanto- odontoid joint.

We suggest that the conservative treatment including 
antibiotic and neck immobilization are sufficient for the 
treatment of septic arthritis of the atlantoaxial joint without 
serious complications. Cerebral vein thrombosis is a rare 
complication due to septic arthritis of the atlantoaxial joint.
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T A B L E  1  Literature review: characteristics of patients with atlantoaxial septic arthritis.

Authors (year) Location in atlantoaxial joint
Sex 
(Age(years)) Signs and symptoms

Elevated 
inflammatory 
markers Bacteriological culture Imaging features Treatment

Kuyumcu et al.1 C1– C2 lateral facet joint M (56) Right- sided neck pain. No Streptococcus anginosus 
in intraoperative 
tissue samples culture

MRI: diffuse soft tissue enhancement around the C1– C2 
facet extending through the right neural foramen to 
the atlantoaxial joint.

Surgical treatment 
Antibiotic therapy

Northrup et al.2 Atlanto-  odontoid and lateral facet 
joint

M (45) Neck pain, stiffness, headache, hoarse voice, trismus, 
and odynophagia

Yes SA in blood culture and 
C1/C2 joint fluid

MRI: capsular distention of C1– C2 joints, enhancement of 
the joint capsule and retropharyngeal edema.

Antibiotic therapy

Halla et al.3 C1– C2 lateral facet joint M (76) Neck pain, stiffness, torticollis, a mass on the right 
side of the neck

Yes SA in blood cultures MRI: destructive changes of the right lateral masses of C1 
and C2 and the clivus, and a peridontoid soft tissue 
mass

Surgical treatment 
Antibiotic therapy

Compes et al. 4 C1– C2 lateral facet joint F (75) Neck pain, stiffnessfever, torticollis, alterations of 
consciousness

Yes SA in blood cultures MRI: atlantoaxial facet joint destruction, para spinal 
muscles, and epidural abscesses

Surgical treatment 
Antibiotic therapy

Jones et al. 5 C1– C2 lateral facet joint M (60) Acute shoulder and neck pain, confusion, fever, 
photophobia

Yes SA in C1/C2 joint fluid MRI: edema of the soft tissues with joint effusion of C1/
C2.

Antibiotic therapy

Sasaki et al.6 C1– C2 lateral facet joint F (76) Progressive pain and stiffness of the neck Yes SA in blood cultures CT scan: erosive changes of the left lateral masses of the 
atlas and axis MRI: high signal intensity of the left 
atlantoaxial joint on T2- weighted image and low signal 
intensity on T1

Antibiotic therapy

Takashi et al.7 Atlantoodontoid and lateral facet 
joint

M (53) Neck pain, stiffness, and high fever. Yes SA in C1/C2 joint fluid. MRI: cord compression due to a an abcess around the dens 
with erosive changes of the lateral masses of the atlas

Antibiotic therapy Surgery

Hajar et al.8 Atlanto-  odontoid and lateral facet 
joint

M (68) Neck and right shoulder pain, fever, and diplopia† Yes SA in blood culture. MRI and CT- scan non contributive PET scan: abnormal 
hypermetabolic activity in the atlantoaxial joint and 
right shoulder

Surgical treatment 
Antibiotic therapy

Robinson et al.9 Atlantoodontoid M (76) Fever, neck cellulitis, decreased range of motion of the 
neck‡ 

Yes SA in blood culture MRI: atlantoaxial septic arthritis without signs of infection 
of the tissues between the superficial cellulitic area and 
the atlantoaxial joint,

Antibiotic therapy

Abbreviations: F, female; M, male; MRI, Magnetic Resonance Imaging; PET scan, 18fluorodeoxyglucose- positron emission tomography; SA, Staphylococcus 
aureus.
†septic arthritis was associated with Septic Thrombosis of the Ophthalmic Vein.
‡septic arthritis had occurred after acupuncture.



   | 5 of 5SLOUMA et al.

ORCID
Maroua Slouma   https://orcid.org/0000-0002-6889-9687 
Abir Dghaies   https://orcid.org/0000-0002-9312-1498 
Rim Dhahri   https://orcid.org/0000-0002-7297-0837 

REFERENCES
 1. Kuyumcu G, Simpfendorfer CS, Babic M, Kalfas IH, Teixeira- 

Johnson L, Winalski CS. Septic arthritis of an atlantoaxial 
facet joint with normal inflammatory markers: case re-
port and literature review. World Neurosurg. 2017;98:870.
e11- 870.e15.

 2. Northrup EN, Pflederer BR. Calcium pyrophosphate dihydrate 
crystal deposition disease and MRSA septic arthritis of the at-
lantoaxial joint in a patient with Tourette syndrome. BMJ Case 
Rep. 2019;12(3):e2281022.

 3. Halla JT, Bliznak J, Hardin JG, Finn S. Septic arthritis of the 
C1– C2 lateral facet joint and torticollis: pseudo- Grisel’s syn-
drome. Arthritis Rheum. 1991;34:84- 88.

 4. Compes P, Rakotozanany P, Dufour H, Fuentes S. Spontaneous 
atlantoaxial pyogenic arthritis surgically managed. Eur Spine J. 
2015;24(Suppl. 4):461- 464.

 5. Jones JL, Ernst AA. Unusual cause of neck pain: septic arthritis of 
a cervical facet. Am J Emerg Med. 2011;30(9):2094.e1- 2094.e20944.

 6. Sasaki K, Nabeshima Y, Ozaki A, et al. Septic arthritis of the atlan-
toaxial joint: case report. J Spinal Disord Tech. 2006;19(8):612- 615.

 7. Takashi K, Naohisa M, Eiji A, Toshiki A, Kazuma K, Yoichi S. 
Acute neck pain caused by septic arthritis of the lateral atlanto-
axial joint with subluxation. J Med Case Rep. 2015;9:171.

 8. Hajar Z, Fotedar N, Jump RLP. Concurrent atlantoaxial septic 
arthritis and septic thrombosis of the ophthalmic vein due to 
staphylococcus aureus: a case report and review of the litera-
ture. Open Forum Infect Dis. 2018;6(1):ofy328.

 9. Robinson A, Lind CR, Smith RJ, Kodali V. Atlanto- axial infection 
after acupuncture. BMJ Case Rep. 2015;2015:bcr2015212110.

 10. Wetzel FT, La Rocca H. Grisel's syndrome. Clin Orthop Relat 
Res. 1989;240:141- 152.

How to cite this article: Slouma M, Dghaies A, 
Dhahri R, et al. Atlanto- odontoid pyogenic arthritis 
revealing a Jugular Vein Thrombosis. Clin Case 
Rep. 2022;10:e05695. doi:10.1002/ccr3.5695

T A B L E  1  Literature review: characteristics of patients with atlantoaxial septic arthritis.

Authors (year) Location in atlantoaxial joint
Sex 
(Age(years)) Signs and symptoms

Elevated 
inflammatory 
markers Bacteriological culture Imaging features Treatment

Kuyumcu et al.1 C1– C2 lateral facet joint M (56) Right- sided neck pain. No Streptococcus anginosus 
in intraoperative 
tissue samples culture

MRI: diffuse soft tissue enhancement around the C1– C2 
facet extending through the right neural foramen to 
the atlantoaxial joint.

Surgical treatment 
Antibiotic therapy

Northrup et al.2 Atlanto-  odontoid and lateral facet 
joint

M (45) Neck pain, stiffness, headache, hoarse voice, trismus, 
and odynophagia

Yes SA in blood culture and 
C1/C2 joint fluid

MRI: capsular distention of C1– C2 joints, enhancement of 
the joint capsule and retropharyngeal edema.

Antibiotic therapy

Halla et al.3 C1– C2 lateral facet joint M (76) Neck pain, stiffness, torticollis, a mass on the right 
side of the neck

Yes SA in blood cultures MRI: destructive changes of the right lateral masses of C1 
and C2 and the clivus, and a peridontoid soft tissue 
mass

Surgical treatment 
Antibiotic therapy

Compes et al. 4 C1– C2 lateral facet joint F (75) Neck pain, stiffnessfever, torticollis, alterations of 
consciousness

Yes SA in blood cultures MRI: atlantoaxial facet joint destruction, para spinal 
muscles, and epidural abscesses

Surgical treatment 
Antibiotic therapy

Jones et al. 5 C1– C2 lateral facet joint M (60) Acute shoulder and neck pain, confusion, fever, 
photophobia

Yes SA in C1/C2 joint fluid MRI: edema of the soft tissues with joint effusion of C1/
C2.

Antibiotic therapy

Sasaki et al.6 C1– C2 lateral facet joint F (76) Progressive pain and stiffness of the neck Yes SA in blood cultures CT scan: erosive changes of the left lateral masses of the 
atlas and axis MRI: high signal intensity of the left 
atlantoaxial joint on T2- weighted image and low signal 
intensity on T1

Antibiotic therapy

Takashi et al.7 Atlantoodontoid and lateral facet 
joint

M (53) Neck pain, stiffness, and high fever. Yes SA in C1/C2 joint fluid. MRI: cord compression due to a an abcess around the dens 
with erosive changes of the lateral masses of the atlas

Antibiotic therapy Surgery

Hajar et al.8 Atlanto-  odontoid and lateral facet 
joint

M (68) Neck and right shoulder pain, fever, and diplopia† Yes SA in blood culture. MRI and CT- scan non contributive PET scan: abnormal 
hypermetabolic activity in the atlantoaxial joint and 
right shoulder

Surgical treatment 
Antibiotic therapy

Robinson et al.9 Atlantoodontoid M (76) Fever, neck cellulitis, decreased range of motion of the 
neck‡ 

Yes SA in blood culture MRI: atlantoaxial septic arthritis without signs of infection 
of the tissues between the superficial cellulitic area and 
the atlantoaxial joint,

Antibiotic therapy

Abbreviations: F, female; M, male; MRI, Magnetic Resonance Imaging; PET scan, 18fluorodeoxyglucose- positron emission tomography; SA, Staphylococcus 
aureus.
†septic arthritis was associated with Septic Thrombosis of the Ophthalmic Vein.
‡septic arthritis had occurred after acupuncture.

https://orcid.org/0000-0002-6889-9687
https://orcid.org/0000-0002-6889-9687
https://orcid.org/0000-0002-9312-1498
https://orcid.org/0000-0002-9312-1498
https://orcid.org/0000-0002-7297-0837
https://orcid.org/0000-0002-7297-0837
https://doi.org/10.1002/ccr3.5695

