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Spontaneous non- Aims: to assess etiology, treatment and outcome of Grisel’s syndrome.

traumatic atlantoaxial Methods: A Medline search was performed using the terms Grisel’s syndrome,
subluxation; spontaneous atlantoaxial subluxation, head, neck, ear, nose and throat. A systematic
Head; review of the literature was performed. Case series of both adult and pediatric cases
Neck; were included. Only papers focusing on true non-traumatic atlantoaxial subluxation
Ear; were included.

Nose; Results: Seventy-one papers have been published from 1950 to 2006. Forty-eight of
Throat these fulfilled our inclusion criteria, totaling 103 patients for review. The main causes

of Grisel’s syndrome were infection (48%) and post-adenotonsillectomy (31%). Less
common causes included other postoperative cases such as pharyngoplasty and ear
operations. Neurosurgical consultation was paramount in all cases. In the majority of
cases conservative management in the form of bedrest, antibiotics, muscle relaxants,
traction and collar was effective; in a few cases only surgery in the form of arthrodesis
was deemed necessary. Morbidity was significant in those cases where diagnosis was
delayed, with the most devastating consequence a permanent neurological deficit in
one case.

Conclusions: Grisel’s syndrome is a rare but dangerous complication that can go
unnoticed in its early phase and can be a major cause of morbidity and mortality
following infection or head and neck procedures/interventions. Early recognition of
any cervical complication following routine otolaryngological operations together
with early neurosurgical consultation is mandatory to prevent devastating conse-
quences.
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1. Introduction

Cervical complications following head and neck
procedures are uncommon but, when they do occur,
they are associated with significant morbidity, espe-
cially when not promptly diagnosed. Non-traumatic
atlantoaxial subluxation (NAAS) was first described
by Charles Bell in a patient with syphilis, pharyngitis
and lethal spinal compression [1]. In 1951, Grisel
described two cases of pharyngitis and atlantoaxial
subluxation [1].

Grisel’s syndrome refers only to non-traumatic
atlantoaxial subluxation. It may occur secondary to
head and neck infection or following routine otolar-
yngological procedures. The underlying mechanism
is unknown but haematogenous spread of infection
from the posterior pharynx to the cervical spine with
hyperemia and abnormal relaxation of the atlan-
toaxial ligaments is a widely accepted theory [2].

High-risk patients for developing atlantoaxial
subluxation are children with Down’s syndrome
because of greater laxity of atlantoaxial ligaments
and increased atlantoaxial space. Other high-risk
groups include Klippel—Feil syndrome, osteogenesis
imperfecta, neurofibromatosis and any syndromes
associated with spinal instability. Nevertheless,
atlantoaxial subluxation may also occur in non-syn-
dromic cases with no underlying spinal laxity and
early diagnosis and neurosurgical consultation is
required to prevent significant morbidity and/or
mortality.

2. Methods

A Medline search was performed using the terms
Grisel’s syndrome, spontaneous atlantoaxial sub-
luxation, la maladie de Grisel, head, neck, ear, nose
and throat. A systematic review of the English and
non-English literature was performed. Single case
reports and case series of both adult and pediatric
cases were included. Papers not focusing on Grisel’
syndrome but on other postoperative complications
of head and neck procedures were excluded.
Trauma cases were not included as, by definition,
Grisel’s syndrome refers to non-traumatic atlan-

toaxial subluxation. Papers describing variants but
not true atlantoaxial subluxation were excluded.
Cases where etiology and/or treatment plan were
unclear were also excluded.

3. Results

Seventy-one papers have been published from 1950
to 2006, of which 48 fulfilled our inclusion criteria
(Table 1). There were 29 single case reports and 19
case series. The rest of the papers were excluded
because the focus was on complications of pediatric
adenotonsillectomy in general with no emphasis on
Grisel’s syndrome. One paper was describing a var-
iant but not true atlantoaxial subluxation.

Overall 103 patients developed AAS of which 7
were post-trauma cases and, therefore excluded.
The causes of NAAS are outlined in Table 2. By far the
commonest group was infection (48%) followed by
postoperative cases (40%). More specifically, out of
these postoperative cases (that is the 40%), post-
adenotonsillectomy was to blame in 78% of the
operations performed, followed by post-pharyngo-
plasty (15%), post-otoplasty (2.5%), post-tympano-
mastoidectomy (2.5%) and post-grommets (2.5%).
Miscellaneous causes included idiopathic, instilla-
tion of eye drops and central line placement. In the
infection group, upper respiratory tract infection
was to blame for the vast majority of infective cases
(83%), followed by retropharyngeal abscess (11%),
otitis media (4%) and mumps (2%). The vast majority
of the patients reviewed (93%) improved on con-
servative management whereas the rest required
surgery (arthrodesis). Only one case developed a
permanent neurodeficit, despite early neurosurgical
intervention.

4, Discussion

Despite former belief that the commonest cause
for NAAS is postoperative head and neck procedures
[2], our results suggest that the commonest cause
would be infection followed by otolaryngological
operations. Whatever the cause though, early
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Table 1 Case studies (in chronological order) investigating the causes of non-traumatic atlantoaxial rotatory

subluxation (Grisel’s syndrome)

Reference No. of patients Etiology

Sipila et al. [5] 2 T

Robinson and De Boer [6] Pharyngoplasty

Hopla et al. [7] First: otitis media, second: choanal atresia
Boiten et al. [8] URTI

Sangermani et al. [9] TA

Robertson et al. [10] RPA

Antoniuk [11] T

Mathern and Batzdorf [12] URTI

Eadie et al. [13] Pharyngoplasty

Singer [14] TA

Litman and Perkins [15] Tympanomastoidectomyé& trisomy21
Prado et al. [16] RPA

Samuel et al. [17] TA

Baker et al. [18] TA

Nucci et al. [19] Instilling eye drops& Downs syndrome
Welinder et al. [20] RPA

Onerci et al. [21] TA

Kelly et al. [22]

*Subach et al. [23] 2
Bedi et al. [24]

Dasen [25]

Brisson [26]

Cunnington and Mongia [27]
Al-Jishi and Sreekantaswamy [28]
Meek et al. [29]

Kraft and Tschopp [30]

Holcomb et al. [31]
*Martinez-Lage et al. [32]
Guleryuz et al. [33]

Gourin et al. [34]

Okada et al. [35]

Mezue et al. [36] 1
Kasten et al. [37]

Tschopp [38]

Ugur et al. [39]

Lehtinen et al. [40]

Yu et al. [41]

Fernandez-Cornejo et al. [42]
Hirth and Welkoborsky [43]
Feldmann et al. [44]

Isern et al. [45]

Wurm et al. [46]

Battiata and Pazos [47]

Panopalis et al. [48]

Bocciolini et al. [49]

Galer et al. [50]

B m m m A NNNDRAASaANW=A WA a2 aNRANWR A aAaaaQOa-aaaaNW=a=aPNNNS@AOaNN-a

Bilateral otoplasty

7 URTI, 4 TA, 4 trauma, 5 idiopathic

TA

T

Central line placement

Pharyngeal abscess

Primary dystonia

Pharyngoplasty and grommets in cleft palate case
A

URTI, TA

3 trauma, 1 OM
URTI

RPA

Mumps

URTI

URTI
Monopolar electrocautery and A
URTI

URTI

TA

URTI

T

TA
Pharyngoplasty
URTI

TA

URTI

A

URTI

The papers marked with an asterisk (*) feature mixed cases of traumatic and non-traumatic atlantoaxial rotatory subluxation. T:
Tonsillectomy; A: adenoidectomy; TA: adenotonsillectomy; URTI: upper respiratory tract infection; RPA: retropharyngeal abscess;

OM: otitis media.

identification of the atlantoaxial subluxation and —
most importantly — neurosurgical consultation is
important to prevent significant neurological defi-
cit. Rinaldo et al. concluded that a significant 15% of
patients may develop permanent neurological
sequelae following NAAS [3].

Diagnosis of NAAS should be based on a high
index of suspicion especially for the ‘‘non-high
risk”’ groups. Post-tonsillectomy neck pain and
torticollis are early signs and should not be attrib-
uted to the usual ‘‘post-tonsillectomy malaise
and pain”. A tender C2 spinous process strongly
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Table 2 Causes of Grisel’s syndrome

Infection 48%
URTI 83%
RPA 11%
oM 4%
Mumps 2%

Postoperative cases 31%
Adenotonsillectomy 78%
Pharyngoplasty 15%
Tympanomastoidectomy 2.5%
Otoplasty 2.5%
Grommets 2.5%

Miscellaneous (very rare) 12%
Idiopathic

Central line placement
Instilling eye drops

indicates atlantoaxial subluxation. Computerized
tomography and magnetic resonance imaging
are both excellent diagnostic tools to assess deep
neck space infections and the condition/state of
the bony and the ligamentous components of
the cervical spine. Inflammatory markers are non-
specific.

The vast majority of the cases included in the
current review did well with conservative manage-
ment including bedrest, muscle relaxants, cervical
traction and soft or hard collar. Early broad spec-
trum antibiotics are necessary to prevent spread of
infection.

Fielding et al. proposed a grading scale for
atlantoaxial deformities ranging from type I, a
simple fixed deformity to type IV, a serious poster-
ior displacement leading — if untreated — to sig-
nificant neurosequelae, including quadriplegia and
even death [4]. The higher the grade, the more
possible the need for surgery. Neurosurgical inter-
vention usually involves arthrodesis/spondylod-
esis.

5. Conclusion

Non-traumatic atlantoaxial subluxation is a rare but
dangerous complication that can often go unnoticed
in its early phase and can be a major cause of
morbidity and mortality following infection, head
and neck procedures and/or any head and neck
interventions. Early recognition of any cervical com-
plications following routine otolaryngological
operations together with early neurosurgical con-
sultation is mandatory to prevent devastating con-
sequences. The majority of NAAS patients do well if
diagnosed early.
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