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Summary

Grisel’s syndrome, defined as subluxation of the atlanto-
axial joint, not associated with trauma or bone disease, is
found primarily in children. There are few references to
this syndrome in the ENT literature but it may occur in
association with any condition that results in hyperaemia
and pathological relaxation of the transverse ligament of
the atlanto-axial joint. Several common otolaryngeal condi-
tions have been associated with the syndrome: pharyngitis,
adenotonsillitis, tonsillar abscess, cervical abscess, and
otitis media. Moreover, the syndrome has been observed
after numerous otolaryngologic procedures such as tonsil-
lectomy, adenoidectomy and mastoidectomy. Non-traumatic
subluxation of the atlanto-axial joint should be suspected
in cases of persistent neck pain and stiffness. X-rays and
computed tomography scans of the cervical spine can
confirm the diagnosis. Early management, consisting of
cervical immobilization and medical treatment, is consid-
ered the key factor for a satisfactory outcome. Inappro-
priate treatment may result in a permanent and painful neck
deformity that may even require surgical fusion. Neuro-
logical complications have been reported in the literature,
with outcome ranging from mild paresthesia, clonus, to
quadriplegia or acute respiratory failure and death. The case
is described of an 8-year-old boy who developed Grisel’s
syndrome following adenoidectomy. The pathogenesis,
classification, diagnosis, and treatment of this condition are
discussed.

Riassunto

La sindrome di Grisel, definita come sublussazione dell’artico-
lazione atlanto-assiale non associata a trauma o malattia delle
ossa, è un’affezione principalmente dei bambini. Non osservata
frequentemente nella letteratura otorinolaringoiatrica, questa
si può verificare in associazione con qualsiasi condizione che
induca iperemia e rilassamento patologico del legamento tra-
sverso dell’articolazione atlanto-assiale. Molte entità comuni
otorinolaringoiatriche sono state associate alla sindrome: fa-
ringite, adenotonsillite, ascesso tonsillare, ascesso cervicale ed
otite media. Inoltre la sindrome si può verificare dopo alcune
procedure otorinolaringoiatriche come la tonsillectomia, ade-
noidectomia e mastoidectomia. La sublussazione atlanto-assia-
le dovrebbe essere sospettata nei casi di dolore persistente al
collo e rigidità. Radiografie e tomografie assiali computerizza-
te della colonna cervicale stabiliscono la diagnosi. Il tratta-
mento precoce, che consiste in una immobilizzazione cervicale
e trattamento medico, viene considerato il fattore chiave per ot-
tenere una guarigione adeguata. Casi trattati inappropriata-
mente possono manifestarsi con una fissità e deformità doloro-
sa del collo, tali da poter richiedere una riduzione chirurgica.
Nella letteratura sono state riportate complicanze neurologi-
che, con disturbi che variano da una modesta parestesia, a clo-
ni, a tetraplegia fino ad una insufficienza respiratoria acuta e
morte. Noi descriviamo un caso di sindrome di Grisel occorso
in un bambino sottoposto ad adenoidectomia. In questo artico-
lo vengono discusse la patogenesi, la classificazione, la dia-
gnosi ed il trattamento di questa condizione.

Introduction

Spontaneous subluxation of the atlanto-axial joint
following peri-pharyngeal inflammation is known as
Grisel’s syndrome, although it was first described by
Sir Charles Bell 1, in 1830. Bell reported a case of
death from atlanto-axial subluxation which resulted
in spinal cord compression in a patient with a
syphilitic ulceration of the pharynx. The eponymous
name originated from the French physician Grisel,
who described two cases in 1930 2. Children are most
frequently affected and classically have torcicollis

associated with neck stiffness or pain upon neck
movement. Torcicollis may occur spontaneously
shortly after the onset of pharyngitis or it may follow
mild trauma to the neck. The syndrome has been re-
ported in association with rhinopharyngitis 3 4, cervi-
cal osteomyelitis 5, rheumatic conditions, and follow-
ing surgical procedures such as tonsillectomy or ade-
noidectomy 6 7, choanal atresia repair, and mastoidec-
tomy. There is no sex predominance, and patients af-
fected are usually between ages 5-12 years 8. How-
ever, the condition has also been reported in patients
ranging from infancy to the seventh decade of life 8.



Distension and abnormal laxity of the ligaments sur-
rounding the atlanto-axial articulation result from di-
rect spread of inflammation from the pharynx and na-
sopharynx and can result in cervical spine instability
with devastating neurological sequelae. Less than
15% of patients have neurological signs or symp-
toms, with extreme consequences including quadri-
plegia and sudden death.
Herein, a case is described of persistent torcicollis
following adenoidectomy. The aetiology, classifica-
tion, pathogenesis of post-operative muscle spasm
and atlanto-axial subluxation are briefly discussed.
The clinical management and prognosis of this pa-
tient is also evaluated.

Case report

An 8-year-old Italian boy was referred for treatment
of adenoid hypertrophy. In April, 2003, the child un-
derwent adenoidectomy, under general anaesthesia.
He was placed in the Rose position; the adenoid tis-
sue was removed with a Beck’s adenotome, and
bipolar suction electrocautery was used for
haemostasis. The surgical procedure was completed
without difficulty and did not involve any unusual ro-
tation of the head. In the immediate post-operative
phase, painful torcicollis occurred with mild rotation
of the patient’s head to the right. The initial physical
examination revealed a spasm in the right sternoclei-
domastoid muscle, and diagnostic assessments were
commenced. Radiological evaluation included X-ray
of the cervical spine with antero-posterior, lateral,
and odontoid projections, as well as Computed To-
mography (CT) scan. Following plain
roentgenograms of the upper cervical spine, atlanto-
axial rotary fixation was suspected, but flexion-ex-
tension views revealed a normal atlanto-dens inter-
val. CT scan of the upper cervical spine revealed at-
lanto-axial rotary subluxation with an increase in the
atlanto-dens interval of approximately 4 mm (Fig. 1),
confirmed by three-dimensional (3D) reconstruction
(Figs. 2, 3). A reduction of the subluxation, under
analgesia, was initially attempted, however with no
result. The reduction was then performed under gen-
eral anaesthesia. The patient was placed in five-
pound cervical halo traction. A repeat CT scan
showed complete reduction of the previous atlanto-
axial rotary subluxation. After applying a halo vest,
the patient was discharged and sent home on the 14th

day of hospitalization. A CT scan, performed post-
operatively, after wearing the halo vest for 6 weeks,
showed increased ossification and mineralization of
the odontoid process. The halo was removed. At 18
months’ follow-up, the patient had a full range of cer-
vical movement with no X-ray evidence of atlanto-
axial subluxation.
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Fig. 1. CT scan showing rotatory atlanto-axial subluxa-
tion with anterior displacement of atlas relative to axis
corresponding to Fielding Type II subluxation.

Fig. 2. Three-dimensional reconstruction of axial CT
scan, showing rotatory atlanto-axial subluxation.

Fig. 3. Three-dimensional reconstruction of axial CT scan
showing anterior displacement of atlas relative to axis.

 



Discussion

Most Authors emphasise the appearance and fre-
quency of secondary haemorrhage as a post-operati-
ve risk following adeno-tonsillectomy 9, yet only a
few articles address the less frequent, but highly dan-
gerous, complications such as neck complaints 10.
Non-traumatic subluxation of the atlanto-axial joint
is an uncommon and poorly understood condition
which occurs mainly in children. It results from a
pathological relaxation of the ligaments surrounding
the joint following an inflammatory process 11 or oto-
laryngological surgical procedures 10. A previous in-
fection is the most common cause of inflammation
but it can also be a complication of head and neck
surgery: it has been described in common otolaryn-
geal conditions such as tonsillitis, pharyngitis, ade-
noiditis, parotitis, and tonsillar or cervical abscesses,
or after common surgical procedures such as tonsil-
lectomy, adenoidectomy, or mastoidectomy
(Table I) 3 6 10 12-21.
The atlas is a ring of bone with flat, slanting articu-
lating facets on the lateral masses. The articulating
facets form synovial joints with the corresponding
anterior articulating surfaces of the axis; each has a
loose capsule allowing maximum rotation with min-
imal lateral displacement. The primary stabilizer of
the atlanto-axial joint is the transverse ligament; it is
attached to the lateral posterior portion of the anteri-
or arch of the atlas and forms the posterior support of
the odontoid process, preventing excessive shift of
C-1 on C-2. The paired alar ligaments are secondary
stabilizers preventing excessive rotation. Numerous
venous tributaries drain the posterior superior region
of the nasopharynx. Pharyngovertebral veins cross
the prevertebral fascia and drain into the peri-odon-
toidal plexuses, ultimately emptying into the upper
cervical epidural venous sinuses. A possible pathway
for the spread of inflammation to the atlanto-axial
ligaments has been demonstrated via direct anasto-
moses between lymphatic vessels and pharyngo-ver-
tebral veins. Naso-pharyngeal inflammation causes
hyperaemia that may weaken the transverse and alar
ligaments and the articular capsules resulting in at-
lanto-axial instability, followed by pathological rota-
tion of the atlas on the axis 22. This condition begins
as a typical torcicollis caused by spasms in irritated
neck muscles, resulting, if prolonged, in distension of
the ligaments. This second hypothesis, which pre-
sumes lax ligaments as a prerequisite for Grisel’s
syndrome, is predominantly seen in children 3. More-
over, there is an increased risk of non-traumatic at-
lanto-axial subluxation in Down’s syndrome, a con-
dition in which lax ligaments are a recognized fea-
ture 23. Nevertheless, in our opinion, excessive pas-
sive rotation and/or hyperextension of the head, in
children, during surgical procedures, or patients

transferred from the operating table to hospital bed
without the use of a rollboard, could be the principal
causes of atlanto-axial subluxation. Reports in the lit-
erature refer to the appearance of the atlanto-axial
subluxation only after otolaryngological surgical
procedures (Table I), conditions that facilitate exces-
sive passive rotation and hyperextension of the
young patient’s head.
Atlanto-axial subluxation typically appears in chil-
dren as spontaneous torcicollis, although rare cases
in adults have also been documented 24. The patient’s
head is flexed and rotated, with a severely limited
range of movement and pain on attempted reduction;
the patient is unable to rotate his/her head above the
midline, and his/her face may appear flattened. A
possible distinguishing feature, from other causes of
torcicollis, may be spasm of the longer contralateral
sternocleidomastoid muscle, as opposed to spasm of
the ipsilateral sternocleidomastoid muscle as seen in
most other forms of torcicollis. Naso-pharyngeal ex-
amination may show a reduction in size of the naso-
pharynx due to anterior displacement of the arch of
the atlas; the projecting atlas may be palpable. An
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Table I. Causes of 110 reported cases of non-traumatic
atlanto-axial subluxation (1830-2004).

Causes No. cases

Infection 77
Upper respiratory infection 34
Tosillitis 12
Mastoiditis or otitis media 6
Acute rheumatic fever 5
Retropharyngeal abscess 5
Cervical adenitis 3
Parotitis 3
Tonsillar abscess 2
Cervical abscess 2
Fever of unknown origin 2
Alveolar infection 1
Posterior pharyngeal ulcer 1
Influenza 1

Post-operative 25
Tonsillectomy and/or adenoidectomy 11
Mastoidectomy 9
Pharyngoplasty 3
Choanal atresia repair 1
Resection para-pharyngeal mass 1

Inflammatory 4
Arthritis 4

Neurological dysfunction 1
Primitive neuro-ectodermal tumour 1
No cause stated 2



acute change in nasal resonance may also be ob-
served. Neurological complications have been re-
ported to occur in 15%, with outcome ranging from
mild parasthesias, exaggerated reflex, clonus, or
bladder dysfunction to quadriplegia or acute respira-
tory failure and death 8. These various complications
result from the severity of atlanto-axial joint sublux-
ation. Fielding and Hawkins have classified the non-
traumatic subluxation of the atlanto-axial joint into
four types (Fig. 4) 25. Type I and II subluxations are
those most commonly found clinically and have no
neurological impairment. The case reported here was
consistent with Type II subluxation. Type III and IV
subluxations, although rare, are invariably associated
with spinal cord compression and have possible fatal
consequences.
The diagnosis of atlanto-axial subluxation requires
radiological investigation. Plain radiographs of the
cervical spine may show asymmetry between the
facet joints in the antero-posterior projection and an
increased atlanto-dens interval on the lateral projec-
tions. The normal atlanto-dens interval is 2.5 to 3
mm, in adults, and ≤ 4.5 mm, in children 11. An in-
crease in the atlanto-dens interval of > 4.5 mm would
suggest subluxation. Interpretation of atlanto-dens
interval may not be possible on lateral films with ro-
tary subluxation, and normal plain films of the neck

do not rule out subluxation. CT is the procedure of
choice in the evaluation of the bony cervical spine,
whereas magnetic resonance imaging (MRI) pro-
vides information related to the surrounding soft tis-
sue structures and the spinal cord.
Broad-spectrum antibiotic therapy is commenced to
control wound infection. In the case of persistent tor-
cicollis with no improvement following one week of
conservative treatment, a CT scan with 3D recon-
struction should be performed 26 (Figs. 2, 3, 5). Addi-
tional treatment depends on the degree of subluxa-
tion and the duration of symptoms. The patient
should be referred for orthopaedic or neurosurgical
consultation. Fielding’s Type I and II subluxations
may be treated with antibiotics and a cervical collar,
but, in some patients, reduction can only be achieved
with cervical traction, followed by a period of neck
immobilization in a cervical collar or halo vest for 6
weeks, as in our case, to prevent recurrence of the
subluxation. Fielding’s Type III and IV subluxations
generally need bed rest with cervical traction, fol-
lowed by a period of neck immobilization. If conser-
vative treatment fails to achieve reduction or is fol-
lowed by neurological symptoms, arthrodesis of the
first and second cervical vertebrae is indicated.
Prognosis with treatment is excellent, but late diag-
nosis, i.e., more than one month after the initial
symptoms, often requires some form of surgical
arthrodesis as the deformity is usually immobile 27. In
most of these cases, subluxation will decrease spon-
taneously or after a short period of cervical traction.
Persistent torcicollis following tonsillectomy and/or
adenoidectomy should alert the surgeon to initial
subluxation of the atlanto-axial joint. CT scan with
3D reconstruction has proved to be an excellent
method by which to reveal the presence and degree
of atlanto-axial subluxation.
Clinical management begins pre-operatively by alert-
ing the child’s parents that Grisel’s syndrome – while
being an exceptional complication – may occur after
an otorhinolaryngologic procedure. Bipolar suction
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Fig. 4. Fielding and Hawkins classification of C1-C2 rotary
subluxation. Type I: rotatory fixation without anterior
displacement of atlas (≤ 3 mm). Type II: rotatory fixation
with anterior displacement of atlas of 3-5 mm. Type III:
rotatory fixation with anterior displacement of atlas of >
5 mm. Type IV: rotatory fixation with posterior displace-
ment of atlas.

Fig. 5. Three-dimensional reconstruction of axial CT scan
showing lateral tilt of dens in relation to skull base and
atlas.



electrocautery is the only helpful instrument for metic-
ulous haemostasis, since monopolar suction cautery,
used in adenoidectomy, is considered to be a risk fac-
tor for Grisel’s syndrome 28. Prophylactic antibiotic
therapy can be considered, if extensive haemostasis is
necessary during the procedure. Nevertheless, we rec-
ommend two steps to prevent this rare post-operative

complication: excessive passive rotation and hyperex-
tension of the head, in children under general anaes-
thesia, should be avoided and, when the child wakes
up after surgery, a rollboard should be used to transfer
the patient from the operating table to the hospital bed,
to avoid a cervical trauma.
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