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Abstract

Background Torticollis, despite being well-known neurolog-
ical manifestation, is often underestimated as a first symptom
of the abnormalities of posterior cranial cavity and cervical
spinal cord.

Objectives The purpose of this study is to analyze the occur-
rence of acquired torticollis in children as a herald sign of the
tumors of the cervical spinal cord or of the posterior fossa.
Methods Clinical records of 54 cases treated for the tumor of
the cervical spinal cord or posterior fossa (including congen-
ital ones) were retrospectively reviewed. The following data
were calculated: the occurrence of the torticollis as a first sign
of tumors, the duration time from the onset of the symptoms to

A. Fafara-Les - S. Kwiatkowski - L. Marynczak * Z. Kawecki
Department of Pediatric Neurosurgery, University Children’s

Hospital of Cracow, Jagiellonian University Medical College,
Krakow, Poland

A. Fafara-Le$
Faculty of Health Sciences, Institute of Physiotherapy,
Jagiellonian University Medical College, Krakow, Poland

D. Adamek
Department of Pathology, University Children’s Hospital of Cracow,
Jagiellonian University Medical College, Krakow, Poland

1. Herman-Sucharska

Medical Diagnostic Center VOXEL,

University Children’s Hospital of Cracow,

Jagiellonian University Medical College, Krakow, Poland

K. Kobylarz

Department of Anaesthesiology and Intensive Care,
University Children’s Hospital of Cracow,

Jagiellonian University Medical College, Krakow, Poland

A. Fafara-Les (D<)

Department of Pediatric Neurosurgery,
University Children’s Hospital of Cracow,
ul. Wielicka 265, 30-663 Krakow, Poland
e-mail: alicja.fafara@gmail.com

diagnosis, the concurrence of other pathological symptoms,
and the diminishing of symptoms of the torticollis following
treatment.

Results In 12/54 (22.2 %) torticollis was first sign of central
nervous system tumor and in all of them preceded other
neurological symptoms. The time from the onset of torticollis
to establishing diagnosis ranged from 2 to 52 weeks
(9.6 weeks on average). Eleven of twelve patients were treated
surgically—in 10 of them, torticollis disappeared in the post-
operative course.

Conclusions Torticollis may be a herald sign of the tumor of
the cervical spinal cord or the posterior fossa. Those patholo-
gies should be considered in the differential diagnosis of the
torticollis, particularly if accompanied by other symptoms of
the focal pathology of central nervous system. Awareness of
this fact may shorten the time to establish the proper diagnosis.
Torticollis necessitates exclusion of the posterior fossa and
spinal cord tumor.

Keywords Torticollis - Spinal cord tumor - Posterior fossa
tumor - Diagnosis

Introduction

The term “torticollis” is derived from the Latin words tortus,
meaning twisted, and collum—meaning neck. Torticollis is a
pathological clinical sign that includes involuntary flexion of
neck to the affected side and rotation to the opposite direction,
resulting in the ear tilting toward shoulder and chin turning in
the opposite direction. This deformation may be secondary to
the wide spectrum of underlying, congenital as well as ac-
quired pathologies. Congenital torticollis, most often of the
muscular origin is caused by the fibrous scar formation in the
sternocleidomastoideus muscle due to the abnormal intrauter-
ine fetus position, birth trauma, or as a result of the resolution
of preexisting cystic hygroma or else branchial cleft cyst.
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Another, less common causes of congenital torticollis in-
clude the congenital abnormalities of the cervical spine
(failure of cervical spine formation, segmentation, Klippel—
Feil syndrome) [1].

Acquired torticollis presenting in otherwise healthy patient
is frequently the only or the first clinical sign of wide range of
causative pathologies like syringomyelia, encephalitis, type II
neurofibromatosis, musculoskeletal pathologies (cervical
intervertebral disc herniation, cervical discitis, neck injury)
and cervical spine tumors and tumor-like lesions. Apart from
the pathologies of the central nervous system (CNS), ophthal-
mological problems (ocular abnormal head posture, AHP) [2]
as well as laryngological conditions and contracting skin scars
may lead to the torticollis. The aforementioned conditions
usually necessitate multidisciplinary approach to establish
proper diagnosis.

Torticollis is a also a term often used to describe patholo-
gies referred to as cranial and cervical dystonia, manifesting
by forced position of the head and neck determined by direc-
tion of motion disturbances [3].

The group of conditions that are obviously underestimated,
rarely being taken into account in the first-line differential
diagnosis in case of congenital or acquired sudden-onset or
gradually developing non-dystonic torticollis in children are
the lesions located in the posterior cranial cavity, particularly
tumors of the posterior cranial fossa and/or tumors of the
cervical spine cord. Unawareness of this may lead to delay
diagnosis with life-threatening consequences. To the best of
the authors' knowledge, there is paucity of data on this topic in
English literature—we are aware of only a few reports of
torticollis related to tumors and reporting only small series
of cases [3-5].

Objective

Therefore the aim of present study was to analyze:

1. The occurrence of non-dystonic torticollis in children as
the first sign of cervical spine cord and/or posterior cranial
cavity tumor and the duration from onset of the symptoms
to the diagnosis of tumor

2. The occurrence of concomitant symptoms of CNS tumor,
preceding, coexisting with, or following the torticollis in
this group of patients

3. Frequency of the resolution of the torticollis after causa-
tive treatment of tumor

Material and methods

Fifty-four consecutive cases (24 girls, 30 boys, aged 5 months
to 10 years; 3.9 years on average at the time of diagnosis of
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tumor) were treated for the posterior fossa or cervical spinal
cord tumor (33 and 21 children, respectively) in our institution
(Pediatric Neurosurgery Department) between 2005 and 2012.

All children on clinical examination at admission presented
signs or symptoms of CNS pathology, suggestive of the
process in the posterior cranial cavity and/or cervical spinal
cord. Every patient after detailed neurological clinical exam-
ination underwent diagnostic imaging (MRI or CT scan of
head and/or cervical spinal cord). All patients were qualified
to surgical treatment and/or adjuvant chemotherapy/
radiotherapy (if indicated) according to current standards
(the details of the therapy exceed the scope of present study).

Complete clinical records of all patients were available and
were reviewed retrospectively to calculate the occurrence of
non-dystonic torticollis in children as a first sign of cervical
spine cord and/or posterior cranial cavity tumor. This “torti-
collis-manifested” cohort was further analyzed. The following
data were calculated: (1) the duration time of the torticollis
from onset of symptoms to diagnosis of tumor (2) the occur-
rence of concomitant symptoms of CNS tumor following the
torticollis. We also investigated the effect of tumor surgery on
subsiding of the symptoms of torticollis.

Results

Torticollis as a first sign of CNS tumor was noted in 12/54
(22,2 %) patients of the analyzed group (five girls, seven boys,
aged 4 months to 10 years; 3.3 years on average)—in eight
cases on the right side, in four on the left. In 10/12 cases,
tumor was located in the posterior cranial fossa (Fig. 1),
whereas in further two in the cervical spinal cord (Fig. 2).
Thus, the occurrence of non-dystonic torticollis as a symptom
of tumor was almost one third in posterior cranial fossa tumors
(10/33), versus 9.5 % in cervical spinal cord tumors (2/21).

The time from the onset of the torticollis and/or its noting
by the caretakers or the healthcare specialist to the diagnosis
the CNS tumor ranged in the analyzed group from 2 to
52 weeks (mean 9.6 weeks).

In all cases, torticollis was followed by other clinical symp-
toms of CNS pathology, present at the time of diagnosis of
tumor. Those signs are summarized in the Table 1, along with
patients' demographic data and details concerning the loca-
tion, histological type, and grading of the tumor (according to
WHO classification of CNS tumors).

All 12 patients underwent surgical treatment. Radical ex-
cision of the tumor was carried out in 10 patients; in two,
definitive surgical treatment was not possible: in one of them,
due to a multifocal presentation (only partial excision of one
tumor focus was performed). In another case, the brainstem
location of the tumor precluded any efficient surgical inter-
vention—only diagnostic biopsy was done to confirm the
histological type of tumor.
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Fig. 1 MRI scans of 1.5-year-old
boy. First alarming sign was left-
side tilt of the head and limited
range of motion of cervical spine.
Patient was treated with
rehabilitation without satisfactory
results. 4 months later MRI
examination revealed intraspinal
tumor of C5-Th7: a sagittal
section, b frontal cross-section

In all 10 patients that had have tumor radically excised,
torticollis disappeared totally in the postoperative course.

Two patients died: one due to recurrence of high-grade
tumor (PNET) localized in IV ventricle; another due to pro-
gression of the multifocal low grade but inoperable lesion.

Table 2 shows details of the treatment and results of surgi-
cal treatment in study group.

Discussion

Torticollis in child may result from many etiological factors,
including CNS tumors. Unfortunately, tumors of posterior
cranial fossa and/or cervical spinal cord are rarely considered
in primary differential diagnosis as a cause of forced head

Fig. 2 Tumor of medulla
oblongata and cervical spine cord
apparent on the MRI scans of the
head and the cervical spine of a
7-year-old girl, who had
developed right-side tilt of the
head 1 year before examination:
a frontal cross-section, b sagittal
section

positioning. Thus, in clinical practice torticollis is still com-
monly treated symptomatically, without exclusion of serious
underlined CNS lesions. This obviously makes conservative
treatment and rehabilitation ineffective and, which is of more
important, causes a delay of the proper diagnosis and imple-
mentation of adequate therapy [5—7].

Although the exact mechanism of the CNS tumor-
associated torticollis remains obscure, the most commonly
postulated explanations of this phenomenon include the ac-
cessory (XI) nerve pressure or the dura mater stretching,
causing pain and involuntary position of the head [3]. It is
also emphasized that motor neurons of external branch of
accessory cranial nerve (supplying sternocleidomastoideus
and rhomboideus muscles) are located in cervical spinal cord
and in consequence intraspinal tumor can impair the function
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Table 2 Details of treatment and results of surgical treatment in the study group (the cases correspond to the Table 1)

No. Treatment

Result

Tumor removal+ventriculo-peritoneal shunt implantation

Tumor removal

Tumor removal
Tumor removal
Tumor removal

Partial removal-+ventriculo-peritoneal shunt implantation

O 0 9 N L AW N~

Tumor removal

,_.
(=)

—
—

mononuclear cells implantation to postoperative space site
12 Tumor biopsy

Tumor removal; recurrence after 2 years, reoperation+radiotherapy
Tumor removal+ventriculo-peritoneal shunt implantation; chemotherapy

Tumor removal; recurrence after 2 years—reoperation+chemotherapy

Tumor removal; recurrence after 2 years—reoperation; 4 times bone narrow

Remission of torticollis, no neurological deficits

Remission of torticollis, no neurological deficits

Remission of torticollis, no neurological deficits

Remission of torticollis

Remission of torticollis, paresis of lower limbs

Remission of torticollis, left-side dysmetria, gait disturbances
Remission of torticollis, tumor recurrence, death

Tumor progression, death

Remission of torticollis

Remission of torticollis, right-sided hemiparesis, right-sided
paresis of cranial nerve nuclei VI and VII

Remission of torticollis, tetraparesis, respiratory insufficiency,
assisted ventilation

Balance disturbances

of'the accessory nerve leading to torticollis or forced reflectory
position of the head in extension (due to uni- or bilateral
paresis of sternocleidomastoideus muscle) [8].

There are a few reports in the literature concerning the
presence of the torticollis as a first clinical sign of cervical spine
cord neoplasm [9-11]. Shy et al. found in his series that
misdiagnosis of torticollis in children is associated with an
“unacceptable delay ” in proper diagnosis and treatment of
tumor in this location [7].

Intracranial tumors are the most common solid neoplasms
in children, with reported incidence between 2.4 and 4.0/
100,000/year [4]. Posterior cranial fossa tumors approximate
60-70 % of all brain tumors in children [12, 13]. Clinical
symptoms include headache, nausea and vomiting, disorders
of consciousness, ataxia, visual disturbances (nystagmus and
diplopia), or cranial nerves deficits [4, 12, 13]. The presence of
such alarming neurological symptoms usually tends to extend
the diagnostic process by employing the imaging of posterior
cranial fossa, brainstem and cervical spinal cord. In contrast,
torticollis as a first sign of CNS pathology, despite the data
pointing, its relatively high occurrence in this group of patients,
seems to be ignored. The occurrence of torticollis in the present
study in posterior cranial fossa tumor subgroup reached 30 %,
which is in concordance with results presented by the other
authors. Extremera et al. analyzed the group of 142 children
with posterior cranial fossa tumor (aged 5 months to 16 years at
presentation), and found that torticollis was present in 33
patients (23 %), predominantly in children aged 2 to 8 years
(22 out of 74, 30 %) [13]. Torticollis was most often seen in
astrocytomas (5/6) and ependymomas (6/19). Tumors were
located at the cerebellum (57 %), the fourth ventricle (17 %),
and the brainstem (13 %). The clinical symptoms included:
vomiting (60 %), ataxia (51 %), headache (48 %), focal neu-
rological signs (38 %), behavioral disturbances (irritability,

decay) (29 %), torticollis (23 %), diplopia (12 %), nystagmus
(11 %), seizures (4 %), and coma (4 %) [13].

Dorner et al. found torticollis to be the seventh most frequent
symptom of posterior cranial fossa tumor in children, follow-
ing: headache, vomiting, nausea, reduced level of conscious-
ness, ataxia, and cranial nerve deficits [4]. Marmon et al. de-
fined the triad of clinical symptoms characteristic for tumor in
this location in children including photophobia, lacrimation and
torticollis [14].

The time interval between onset of symptoms and
establishing the definite diagnosis ranges from 5 to 535 days
(142 days on average) according to literature, [3, 4, 7] which is
similar to the data obtained from present analysis. Particularly
those tumors of cervical spinal cord and posterior cranial fossa
that initially manifest exclusively by torticollis may be diag-
nosed with significant delay, frequently no sooner than addi-
tional life-threatening symptoms (resulting from further
course of the tumor growth) supervene. The reason for that
is that despite those tumors are among the most common solid
neoplasms in children, they are still relatively rare and tend to
be misdiagnosed for more common pathologies [4, 6, 7, 9-11,
15]. Patients are treated for gastrointestinal problems, appen-
dicitis, psychological and behavioral problems, cervical spine
sprain, ocular AHP, etc. The awareness of brain tumors in
children within the population is low; the knowledge among
physicians is limited. Furthermore the presentation is often
nonspecific, especially in infants and toddlers up to the age of
3 years [4]. Posterior cranial fossa tumors do not cause sei-
zures as occasionally seen in supratentorial tumors.

Sudden-onset, nontraumatic torticollis should therefore al-
ways raise a suspicion of spinal cord tumor or posterior fossa
tumor, especially if other symptoms of focal lesions of CNS or
signs of intracranial hypertension coincide and as such should
undergo detailed diagnosis to confirm or rule out underlying
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CNS pathology. Tumors that arise from the floor of the fourth
ventricle are associated with torticollis and ataxia. Spinal cord
lesions can be associated with back pain, sciatica, scoliosis,
and extremities weakness [12]. Concomitant symptoms of
focal CNS pathology and/or intracranial pressure was present
at the time of definite diagnosis in all cases in the analyzed
group (Table 1), such a coincidence was also reported by
others [4, 12, 13].

Conclusions

Torticollis is a frequent herald sign of posterior cranial fossa
and/or cervical spinal cord tumor. The delay between its
occurrence and proper diagnosis of underlying CNS patholo-
gy is often unacceptably long. Torticollis concomitant symp-
toms are always present in those patients, indicating focal
CNS pathology and/or intracranial pressure. After causative,
radical treatment torticollis diminishes in the following course
of the disease.
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