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INTRODUCTION

Atlantoaxial dislocations are a heterogeneous group of C1-C2 rotatory subluxations involving the 
inferior atlanto and superior axial facet articulations.[3,5]

Definitive management of such traumatic unilateral atlantoaxial rotatory subluxation (AARS) 
varies due to the unique biomechanics of these injuries; they often require an individualized 
approach.[6] Type I lesions notably occur without attendant ligamentous rupture, allowing the 
dens to “pivot.” Here, we describe a rare case of traumatic Type 1 C1-C2 AARS that occurred in a 
65-year-old female due to a fall that required open reduction/internal fixation.

CASE REPORT

A 65-year-old female sustained a fall from ten steps at her home. She presented with stiffness/
neck pain and reduced range of movement. On examination, she had cervical (C5-C7) and 
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thoracic (T7-L2) spine tenderness and torticollis toward the 
right. The neurological examination was normal. When plain 
films demonstrated a T11 fracture, she was placed in a TLSO. 
In addition, the CT showed a unilateral atlantoaxial rotatory 
subluxation with a locked right C1 facet and a right-sided 
intracanalicular bony fragment adjacent to the odontoid 
process [Figure  1a-d]. The cervical MR confirmed AARS 
with mal-alignment, right rotatory subluxation of C1 (e.g., 
less than a third of the articular surfaces were in contact), and 
a thinned ligamentum flavum narrowing of the spinal canal 
at the C1 level without spinal cord compression. Further, the 
transverse and alar ligaments remained intact (Fielding Type 
I AARS injury) [Figure 2].

Surgery

Within 24 h of the fall, and after a failed attempt at external 
reduction under general anesthesia, the patient underwent 
an open surgical reduction, and Harms-technique of 
C1-C2 fusion.[4] The patient’s T11 fracture although initially 
managed conservatively (e.g., with bed rest and analgesia) 
3 weeks later required T10-T12 percutaneous spinal screw/
fixation. The patient uneventfully recovered from both 
surgeries. The 3-month postoperative cervical films showed 
satisfactory C1-C2 fusion without instability. Further, at 
6 months post-surgery, she was fully neurologically intact 
[Figures 3 and 4].

DISCUSSION

Atlantoaxial subluxation is rare in the elderly, and early 
diagnosis and treatment are essential to ensure satisfactory 
neurological outcomes. Although CT remains the gold 
standard for documenting these injuries, those with suspected 
AARS should also undergo MRI for fuller evaluation of the 
attendant soft tissue injuries (e.g., ligamentous injuries, and/
or extent of spinal cord compression).[1,2]

Literature review of AARS

Using MEDLINE, we identified 25 adults who previously 
sustained C1-C2 AARS injuries [Tables 1 and 2]. For adults 

Figure  2: Preoperative axial T2W MRI image shows the rotatory 
subluxation (arrow).

Figure  1: Preoperative CT cervical spine. Sagittal (a), coronal 
(b), and axial (c and d) bone window CT cervical spine images 
demonstrate the right atlanoaxial rotatory subluxation (arrows), 
where the atlas has rotated on the odontoid with no anterior 
displacement.
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Figure 3: Postoperative CT cervical spine. Sagittal (a), coronal (b), 
and axial (c) bone window CT cervical spine day 2 after surgery 
demonstrates the restoration of C1-C2 alignment.
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Table 1: Summary of reported cases of atlantoaxial subluxation in adults.

Report Sex, age Mechanism Time to 
diagnosis (days)

Fielding 
classification

Management Outcome

Jones, 1984 Male, 18 Sports accident 0 Type III Halter traction + 
cervical collar

No sequelae

Robertson and 
Swan, 1992 

Male, 18 Sports accident 0 Type IV Halter traction + 
SOMI brace

30° loss of rotation 
to right

Wise et al., 
1997 

Female, 
29

Road traffic 
accident

0 Type III Gardner-Well tongs 
traction and halo vest

No sequelae

Castel et al., 
2001

Male, 41 Sports accident 30 Type I Cervical traction + 
Minerva jacket

No sequelae

Crook and 
Eynon, 2005 

Female, 
15

Sports accident 0 Type I Cervical traction + 
cervical collar

No sequelae

Kim et al., 
2007 

Male, 34 Mechanical fall 1 Type II Cervical traction + 
posterior fusion + hard 
collar

No sequelae

Haliasos and 
Norris, 2007 

Female, 
19

Road traffic 
accident

0 Type I Cervical traction + 
cervical collar

No sequelae

Sinigaglia  
et al., 2008 

Female, 
26

Road traffic 
accident

45 N/A Cervical traction + 
halo vest

Neck stiffness and 
headache

Female, 
21

Road traffic 
accident

1 N/A Cervical traction + 
halo vest

No sequelae

Male, 29 Road traffic 
accident

1 N/A Cervical traction + 
cervical collar

No sequelae

Wang et al., 
2008 

Female, 
44

Undescribed 180 Type I Halo vest Weakness in both 
hands

Singh et al., 
2009

Female, 
25

Road traffic 
accident

0 Type I Cervical traction + 
halo brace

No sequelae

Jeon et al., 
2009

Female, 
25

Road traffic 
accident

5 Type I Cervical traction + 
cervical collar

No sequelae

Marti et al., 
2011 

Female, 
24

Stretching and 
cervical rotation 
by herself

1 Type I Cervical traction + 
halo vest

No sequelae

Dholakia  
et al., 2012

Female, 
21

Road traffic 
accident

180 Type I Open reduction and 
internal fixation

No sequelae

Venkatesan  
et al., 2012 

Female, 
20

Road traffic 
accident

0 Type I Cervical traction + 
cervical collar

Occipital pain

Female, 
52

Road traffic 
accident

0 Type II Halo-traction + 
cervical collar

Occipital pain and 
neck rotation limited 
to 30° bilaterally

Maida et al., 
2012

Female, 
27

Road traffic 
accident

Few days Type I Manual reduction 
+ cervical collar + 
posterior fusion

Loss of 30° of cervical 
rotation and occipital 
neuralgia

Escobar et al., 
2012

Female 19 Road traffic 
accident

0 Type I Cervical traction + 
cervical collar

No sequelae

Taratino et al., 
2014

Female, 
34

Epileptic 
seizure

60 Type I Cervical traction + 
posterior fusion + 
brace + collar

No sequelae

Min Han et al., 
2014

Male, 22 Road traffic 
accident

0 Type I Cervical traction + 
cervical collar

No sequelae

Garcia-Pallero 
et al., 2016 

Female, 
28

Road traffic 
accident

7 Type I Cervical traction + 
cervical collar

Mild occipital 
neuralgia

Hawi et al., 
2016 

Female, 
34

Road traffic 
accident

0 Type I Cervical traction + 
cervical collar

No sequelae

Eghbal et al., 
2017 

Male, 35 Mechanical fall 11 Type I Cervical traction + 
posterior fusion

No sequelae

Opoku-Darko 
et al., 2017 

Female, 
20

Road traffic 
accident

0 Type II Cervical traction + 
posterior fusion

No sequelae

This case 
report

Female, 
65

Mechanical fall 1 Type I Cervical traction + 
posterior fusion

No sequelae
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with Type I Fielding injuries, immobilization can result 
in good outcomes. However, for older patients, this may 
not sufficiently reduce the subluxation in a timely fashion. 
Therefore, some older patients may require open reduction/
internal fixation due to osteophytic changes accompanied by 
locked facets to maximize the quality of outcomes.

CONCLUSION

AARS (especially Fielding I) following cervical trauma is rare 
in the elderly.

Both CT and MRI studies are essential for documenting the 
extent of C1-C2 injury, and there should be a low threshold 
for open operative reduction/fixation.
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Figure  4: Flexion (a) and extension (b) cervical spine X-ray at 3 
months follow-up shows absence of C1-C2 instability.
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Table 2: Summary of reported cases characteristics.

Age 28.7 (15–65)
M:F 7:19
Fielding Type I 17 out of 23 (73.9%)
Operative treatment 7 out of 26 (26.9%)


