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ABSTRACT: BackgroundBackground: Anterocollis posture is a relatively rare finding among patients with cervical dystonia
and often the cause of treatment failure. The dystonic posture can be complex to analyze, and the deep flexor
muscles of the neck, longus capiti, and longus coli can be challenging to access.
MethodsMethods: We present a modification of a previously described endoscopic technique that allows
straightforward access to the longus capiti muscles in an outpatient setting under local anesthetic.
ResultsResults: We describe the technique based on our experience on 6 patients during a 2-year period with a total of
22 injections, and we review the literature.
ConclusionConclusion: The injection is well tolerated and has led to significant improvement in the majority of patients.

Anterocollis is one of the most challenging dystonic postures to
correct and is a common reason for treatment failure.1,2 One of the
main difficulties in the treatment is the injection of the deep mus-
cles of the neck such as the longus colli and longus capiti.1,2 We
have previously published the technique of injection of the longus
colli under electromyogram (EMG) guidance.3 In this article, we
describe the technique of the endoscopic injection of the longus
capiti and review the results of our current patient cohort.

The longus capiti arises in a series of thin tendons from the
anterior tubercles of the transverse processes of C3 to C6; these
unite to form a muscular band, which inserts superiorly on
the occiput, anterior to the foramen magnum, and posterior to
the pharyngeal tubercle. It is anterior and slightly lateral to the
longus colli.4 It is responsible for head flexion on the cervical
spine and therefore involved in the dystonic posture of flexion of
the head on the neck. This was termed anterocaput posture in
Reichel’s classification.2,5

As a result of its position deep in the neck and high up poste-
rior to the pharynx, it has traditionally been thought to be inac-
cessible to botulinum toxin injections. Based on Reichel’s
work,6 we have developed a simplified technique that we have
regularly used for the treatment of patients with anterocaput
since 2017.

Methods
With the patient reclining at 45� on a couch ensuring the head is

supported, the nose is prepared using cophenylcaine spray

(lignocaine 5% with phenylephrine); 2 sprays are instilled in each

nostril, and the patient is instructed to sniff to ensure the back of

the nose and nasopharynx are covered. In addition, the spray is

applied to cotton wool pledgets and inserted into the anterior

nose. While the local anesthetic is taking effect, the rest of the

injection is prepared.
The toxin is diluted and drawn into a 1 mL syringe attached to a

spinal needle (18 g 12 mm × 90 mm). The cotton wool pledgets
are removed. Using a 4 mm rigid Hopkins rod (Wolf 4 mm x
175 mm 0� sinus scope, Richard Wolf Medical instrument com-
pany, Vernon Hills, Illinois) attached to a camera stack, the spinal
needle is advanced along the floor of the nose under direct vision
(see video S1 in online version). In patients with dystonia affecting
the longus capiti, it is possible to see lateral ridges in the postnasal
space, which are the dystonic hypertrophic muscles under the pha-
ryngeal mucosa (Fig. 1). Although it is easy to see the muscles, it is
not always easy to target the exact spot because of anatomical varia-
tions such as deviation of the nasal septum and movement of the
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patient’s head. For the majority of patients, the needle is advanced
directly backward without difficulty; where there is a septal devia-
tion, the needle may need to be passed above the inferior turbinate
or more obliquely to reach the postnasal space. Once the postnasal
space is identified, the needle is inserted into the visible ridge
medial to the Eustachian tube orifice and the toxin is
injected (Fig. 2).

Results
The clinical characteristics of the patients and results are sum-
marized in Table 1. Between March 2017 to April 2019, more
than 2 years of experience using this technique, 22 injections

have been performed in 6 patients with dystonic anterocollis
posture.

All of the patients who have received injections into the
longus capiti were patients who experienced suboptimal results
because they had failed the conventional approach with bilateral
sternocleidomastoid muscles (SCMs), scalenius, or suprahyoid
muscles alone or in combination. Patients were referred by
expert neurological botulinum toxin injectors or were part of
our cohort of anterocollis patients who did not get sufficient
benefit from longus colli injections.

We report the subjective improvement in posture after adding
the injection of the longus capiti expressed as a percentage of
normal by the patient. The improvement ranged from 50% to
90%, except for 1 patient who only improved by 20% because of
an additional skeletal deformity (kyphosis). The injections were
well tolerated. For the patients with anatomical variation such as
nasal septal deviation, the injections could be painful despite the
local anesthesia. The injection was difficult for 1 recently seen
patient with additional severe cervical myoclonus who has not
been included in the study.

The main side effects were mild nasal regurgitation and mild
transient dysphagia to solids lasting 2 weeks and requiring minor
dietary modifications such as softer food or using a drink to wash
down a solid bolus. None of our patients have had sufficient dif-
ficulty to require medical attention, and we are only aware of
the issue because we specifically inquire about swallowing on
each clinic visit.

Discussion
Dystonic anterocollis is a rare condition, but 1% to 24% of the
cases of complex cervical dystonia present with an anterocollis
component.2 It is a difficult entity to treat because of the
involvement of the deep muscles of the neck. We found that the
rating scales used in cervical dystonia are not helpful in assessing
patients with anterocollis as the posture is very dependent on
movements such as walking. We have used the subjective
improvement reported by the patients as we feel this reflects the
improvement in disability much more accurately. We acknowl-
edge that a validated functional rating scale specifically designed
for antecollis patients would be valuable.

Although the longus capiti is deeply placed in the neck, it lies
under the mucosa of the posterior pharynx. In the 1990s, a per-
oral approach through the posterior pharyngeal wall was used
but abandoned because of the unacceptable dysphagia as a result
of diffusion into the pharyngeal constrictors (personal communi-
cation, M. H. Marion, 2010). In 2016, Reichel described a per-
nasal approach targeting the muscle above the pharyngeal con-
strictors. He reported 15 patients with anterocaput treated with
an endoscopic approach under a short-acting intravenous anes-
thetic (propofol).6 A recent update at 5 years of follow-up
showed a sustained clinical benefit.7

Another technique to inject the longus capiti has been recently
reported by Michelis and colleagues8 that combined EMG and an

FIG. 1. Endoscopic view of the postnasal space via right nostril
using a 0-degree telescope. Ridges of hypertrophic LCa
muscles seen under the pharyngeal mucosa. EC, Eustacian
cushion; EO, Eustacian tube orifice; LCa, longus capiti.

FIG. 2. Endoscopic view of the postnasal space with injection
needle in the right LCa muscle medial to the EO. EO, Eustacian
tube orifice; LCa, longus capiti.
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endoscopic approach. They reported on 1 case with an EMG nee-
dle (Myoject, 75 mm; Natus Manufacturing Limited, Gort, Co
Galway, Ireland) inserted under endoscopic control and EMG sig-
nal recorded during rest, phonation, and slight flexion of the head;
it is not clear whether the approach was via the nose or mouth.

We feel that the procedure ideally should be performed in the
clinic without the use of general anesthetic, hence avoiding
repeated general anesthesia, approximately every 3 months. We
therefore modified the Reichel’s technique using the rigid endo-
scope under local anesthetic. In cases where there is severe head
tremor or myoclonus, a short general anesthetic may be more
appropriate.

The use of EMG as described by Michelis and colleagues8

could add precision to the procedure, but as we can visualize the
bulk of the hypertrophic longus capiti (Fig. 1) with endoscopy,
we think that this is not necessary. We have tried to use the
EMG with the Myoject 75 mm through the endoscopic nasal
approach, but the needle was not long enough to reach the mus-
cle itself, and therefore we have continued using the spinal nee-
dle as described.

Rigid nasal endoscopy with a 0� Hopkins rod is a well-
established procedure in Otolaryngology (ENT), originally pop-
ularized by Stammberger and Posawetz.9 The procedure is often
performed to treat epistaxis.10 The procedure is well tolerated,
and although thinner endoscopes are available, patient tolerance
of the 4 mm scope is similar.11 The equipment for performing
the procedure is readily available in the ENT outpatient setting,
and therefore this procedure is ideally performed in a joint
neuro/ENT clinic.

Two of our patients had only 1 injection of longus capiti. We
know that with further injections the results may have improved;
however, in both instances the patients elected not to undergo
further longus capiti injections as they did not feel the improve-
ment in posture outweighed the discomfort of the procedure.
On review of both patients, we concluded that they were not
well suited to these injections because of the kyphosis and the
limited range of active and passive movement of the neck in
1 patient and because of predominant antecollis posture in the
other patient.

With increased experience with this group of patients it is
clear that patients with a combination of anterocaput and
antecollis need both the longus capiti and longus colli injected.
In these patients, the total dose is the same (see Table 1). We also
found that these patients require injections of other head flexor
muscles such as suprahyoid and SCMs to gain full control of their
neck posture (see Table 1). These injections are valuable in pri-
mary dystonic patients such isolated cervical dystonia or cranio-
cervical dystonia (Meige syndrome). The anterocollis posture in
parkinsonism/multiple system atrophy is not solely a dystonic
phenomenon, and we do not feel that this is a good indication
for longus capiti injection.

The only complication we have regularly encountered is
nasal regurgitation of fluids when drinking. In the majority of
cases, this has been mild and short-lived. We believe that this is
the result of the leakage of toxin into the tensor veli palatine
muscle, which helps to tense the palate and close off the

postnasal space when swallowing. It is adjacent to the
Eustachian tube orifice and in close proximity to the longus
capiti. We have reduced the incidence of this side effect by try-
ing to place the injection more medially and lower than the
tubal orifice and also by reducing the dose of toxin injected.
Initially our dose was 60 units abobotulinum toxin A on each
side, based on the dose we use to inject longus colli as the size
of the muscles are similar, but we have found the optimal dose
is lower, between 30 to 50 units abobotulinum toxin A per
side. Decreasing the dose was not associated with a decreased
benefit from the injections. Our starter dose is now 30 units of
Dysport (Ipsen Pharma, Boulogne-Billancourt, France) in each
longus capiti, and depending of the benefit, duration of effect,
and side effects, we increase if necessary up to 50 units on
each side.

To understand dysphagia in this cohort of patients, it is impor-
tant to take into account the fact that they also have injections in
other muscles that are known to be associated with dysphagia
such as the suprahyoid muscles (anterior part of the digastric
muscle) and the bilateral SCMs. In addition, most patients with
anterocaput posture have mild to moderate dystonic swallowing
difficulties present before treatment. In our protocol of treating
antecaput posture, we have tried different combinations of injec-
tions either including or excluding these 3 groups of muscles
(longus capiti, suprahyoids, SCMs) to minimize side effects but
have found that optimal results required the injection of these
3 muscle groups.

Although the longus capiti is deeply placed in the neck, it is
easily accessible in the postnasal space in most patients and can be
safely injected with botulinum toxin under local anesthetic in
the outpatient setting.
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Supporting Information
Supporting information may be found in the online version of
this article.
Video S1. Endoscopic injection of longus capiti using a per-

nasal approach. The spinal needle can be seen in advance of the
endoscope passing along the floor of the nose on the left side
toward the postnasal space, the muscle is identified medial to the
eustacian tube orifice and injected. The procedure is repeated on
the right.

MOVEMENT DISORDERS CLINICAL PRACTICE 2020; 7(3): 293–297. doi: 10.1002/mdc3.12916 297

L.A. HICKLIN AND M.-H. MARION RESEARCH ARTICLE

https://www.mdsabstracts.org/abstract/combined-emg-and-endoscopy-guided-botulinum-toxin-injection-of-the-longus-capitis-muscle-in-cervical-dystonia-with-anterocaput/
https://www.mdsabstracts.org/abstract/combined-emg-and-endoscopy-guided-botulinum-toxin-injection-of-the-longus-capitis-muscle-in-cervical-dystonia-with-anterocaput/
https://www.mdsabstracts.org/abstract/combined-emg-and-endoscopy-guided-botulinum-toxin-injection-of-the-longus-capitis-muscle-in-cervical-dystonia-with-anterocaput/

	 Endoscopic Injection of the Longus Capiti Muscle in the Treatment of Dystonic Head Flexion
	Methods
	Results
	Discussion
	Author Roles
	Disclosures
	Ethical Compliance Statement
	Funding Sources and Conflicts of Interest
	Financial Disclosures for the Previous 12 Months

	References


