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Abstract 

Background: Botulinum toxin A (BoNT-A) is an effective treatment for cervical 

dystonia. Nevertheless, up to 30-40% patients discontinue treatment, often due 

to poor response. The British Neurotoxin Network (BNN) recently published 

guidelines on the management of poor response to BoNT-A in cervical dystonia, 

but adherence to these has not yet been assessed. 

Objectives: To assess adherence to and usefulness of BNN guidelines in clinical 

practice. 

Methods: We undertook a retrospective medical notes audit of adherence to the 

BNN guidelines in three U.K. tertiary neurosciences centres. 

Results: Out of 76 patients identified with poor response, 42 (55%) had a 

suboptimal response and, following BNN recommendations, 25 of them (60%) 

responded to adjustments in BoNT dose, muscle selection or injection technique. 

Of the remaining 34 (45%) patients with no BoNT response, 20 (59%) were 

tested for immune resistance, 8 [40%] of whom showed resistance. 14 (18%) of 

all patients were switched to BoNT-B, and 27 (36%) were referred for deep 

brain stimulation surgery. In those not immune to BoNT-A, clinical improvement 

was seen in 5 (41%) after adjusting their dose and injection technique. 

Conclusion: Our audit shows that optimizing BoNT dose or injection strategy 

largely led to improvements in those with suboptimal response and in those 

reporting no response without resistance. It would be helpful to standardize 

investigations of potential resistance in those with no therapeutic response.  



Cervical dystonia (CD) is a movement disorder characterized by involuntary 

muscle contractions causing abnormal postures of the head and neck.1  Injection 

with botulinum toxin type A (BoNT-A) is an effective first-line treatment for 

dystonic movements, with level A evidence.1 However, up to 30-40% of patients 

with CD discontinue long-term treatment, often due to perceived lack of 

response.2 Poor response can be classified as primary, where BoNT-A injections 

have never helped or, more commonly, as secondary defined as failure to 

respond following previous successful treatment.3 Secondary non-response to 

treatment has been identified as a cause of BoNT discontinuation in 13.6% 

(range 3.9-38%) of patients across multiple studies.2 There are a number of 

potential causes for this, with suboptimal BoNT dose or muscle selection 

representing the most common causes in one series.4 Immune resistance to 

BoNT-A is another recognised cause, although the exact prevalence of this 

phenomenon is hard to quantify.5 

 

Marion and colleagues published consensus guidance from the British 

Neurotoxin Network in 2016 with the aim of improving the management of 

patients with CD showing a poor response to BoNT-A injections.3 These 

guidelines are partly based on a survey of practice in experienced neurologists 

treating patients with CD.6 The guidance recommends clinicians first distinguish 

between a suboptimal response and no response to BoNT-A. In those with 

suboptimal response, the BNN guidelines recommend clinicians consider 

revision of dose, muscle selection and use of EMG guided injections. In those with 

no therapeutic response, assessment for resistance to BoNT-A is recommended 

alongside the measures described above.3 Where resistance is identified, 



switching to BoNT-B or a treatment break are suggested. Referral for deep brain 

stimulation surgery for patients with ongoing refractory CD is also proposed.  

 

We sought to establish adherence to the BNN guidelines in three large dystonia 

services based at U.K. tertiary neuroscience centres.  

 

Methods 

We carried out a retrospective audit of clinic notes from dystonia clinics at 

Manchester Centre for Clinical Neurosciences, Salford; Leeds Centre for 

Neurosciences, Leeds; and University College London Hospitals, London. This 

was approved by the respective audit committees and formal ethical approval 

was not required. Data from patients with CD who had been identified as having 

secondary non-response to BoNT-A injections were collected using a 

standardized proforma encompassing the steps outlined in the BNN guidelines. 

We defined poor response as per the BNN guidelines as “two consecutive 

treatments with suboptimal response, where the patient has previously received 

a minimum of two successful injection cycles”.3 Because standardized clinical 

scores to define response were not available in all cases, we defined poor 

response according to patient report. The proportion of patients experiencing 

suboptimal clinical response, defined as a partial but unsatisfactory effect, or no 

response to BoNT-A was first determined, before we evaluated the proportion 

who subsequently showed a response to measures outlined by the guidance. 

 

Results 



We evaluated notes from 76 patients with CD who had been identified as having 

a poor response to BoNT between 2012-2017. The percentage of the whole clinic 

population of CD patients was as follows: Salford 45/700 (6.4%), Leeds 25/196 

(12.7%), London 6/360 (1.7%). The mean age was 60 ± 12 years (range 32-86), 

45 (59%) were female and the median duration since dystonia symptom onset 

was 12 years (interquartile range [IQR] 7-17).  All patients apart from one had 

idiopathic isolated cervical dystonia; one had acquired dystonia. Dystonia in 

other body regions was seen in three patients (limb tremor 1, limb tremor + 

blepharospasm 1, oromandibular 1). The predominant type of dystonic 

movement was torticollis in 39 (51%), laterocollis in 6 (8%), retrocollis in 2 

(3%), mixed in 16 (21%). In 11 cases this information was not available. 

Dystonic tremor was documented in 27 cases (36%). Patient assessment was 

done by movement disorder specialist neurologists or dystonia specialist nurses 

in all cases, although the same practitioner did not always assess the same 

patient through their whole treatment course. There were no differences 

between centres in terms of experience with BoNT treatment or dosing. 

 

A poor BoNT response occurred after a median latency of six years from 

treatment initiation (IQR 2-12). The majority (52; 68%) were receiving 

treatment with abobotulinumtoxinA (Dysport) at the time of non-response; 12 

with onabotulinumtoxinA (BOTOX), 7 with incobotulinumtoxinA (Xeomin), and 4 

with rimabotulinumtoxinB (Neurobloc). In one case the BoNT preparation was 

not documented.   

 



The assessment of patients according to the BNN guidelines is shown in Figure 1. 

A suboptimal response to BoNT, defined as a partial but unsatisfactory effect, 

was seen in 42 patients (55%). 25 of these (60%) exhibited an improvement in 

response following revisions to BoNT dose, muscle selection and/or injection 

technique. EMG was used to guide injections in 52 cases (68%). In patients who 

continued to have poor response despite changes recommended by BNN 

guidance, four cases underwent formal assessment for immune resistance, whilst 

nine patients were switched directly to BoNT-B. A total of 14 were referred for 

DBS either directly or having first tried BoNT-B. 

 

In 34 patients assessed as obtaining no therapeutic effect from BoNT-A, the 

recommendation to perform a test of immune resistance was followed in 20 

cases (59%). The muscle used for this was as follows: Frontalis in 11 patients, 

extensor digitorum brevis (EDB) in one (the details of these are described in the 

BNN guidelines3) and abductor digiti minimi (ADM) in eight patients. This latter 

test involves injection of 20 units BOTOX/Xeomin or 100 units Dysport into the 

ADM, with assessment 10-14 days later for weakness. Functional resistance to 

BoNT-A was identified in 40% of those tested, the majority of whom were 

switched to BoNT-B. In those not resistant to BoNT-A, clinical improvement was 

seen in 41% following revisions of dose or muscle selection. The majority (61%) 

of remaining patients in whom testing for immune resistance was not carried out 

showed a poor response to revisions of dose or technique. Most were empirically 

switched to BoNT-B or referred for DBS. In total, 14 of our cohort (18%) were 

switched to BoNT-B and 27 (36%) were referred for DBS. At the time of writing, 

DBS was performed in seven cases. 



 

In line wih BNN guidance, additional oral therapy for dystonia was prescribed in 

53 cases (70%), and 36 (47%) were referred for physiotherapy. There was 

evidence of additional pain management interventions in 37 (49%). 

 

Discussion 

This is the first published audit of clinical practice surrounding the management 

of patients with CD and poor BoNT response against recently published guidance 

from the BNN.3 The distribution of different subtypes of CD and dystonic tremor 

is in line with previous large cohort studies.7 In the majority of cases, the 

guidance on managing patients with suboptimal BoNT response was followed, 

60% of whom achieved improvement with changes to BoNT dosing or muscle 

selection, including the use of EMG. This is in line with previous work indicating 

that incorrect muscle selection and BoNT dosage are the most common causes of 

BoNT failure.4 There is evidence that EMG-guided injection of BoNT improves 

outcomes in patients with an unsatisfactory response,8, 9 but this technique was 

not employed in all of our patients (despite EMG being available in all centres). 

Access to specialist EMG-guided injection clinics could be a limiting step to 

further improve treatment outcomes. 

 

The main deviation from the BNN guidelines is that 40% of patients with no 

response to BoNT did not have testing to determine potential immune 

resistance. Of those who did undergo such assessment, eight of the 20 cases were 

found to be resistant to BoNT. Differences in approach to determining resistance 

were also observed between centres. The majority of patients underwent 



frontalis or EDB testing as recommended, although ADM testing was also carried 

out. This variation in approach likely reflects differences in training between 

centres. 

 

The frequency of immune resistance as a source of secondary non-response is 

variable in published series, and depends on the methods used to ascertain 

resistance and whether these are done consistently.4, 8 Neutralizing antibodies 

(NABs) have been reported in 2.5% of a large series of CD patients treated with 

BoNT-A, but were present in 9 out of 17 cases with secondary non-response.10 

More recently, NABs to BoNT-A were estimated to occur in 15% of CD patients 

after 5.6 years of BoNT-A treatment,5 although these are not routinely tested in 

clinical practice and their functional implications are not fully understood. As 

testing for NABs is not routinely available, BNN guidance recommends 

clinical/functional methods of assessing immune resistance. It is of interest that 

two patients with resistance were switched to a different BoNT-A preparation.  

While there is some evidence for lower immunogenicity with 

incobotulinumtoxinA, data on long-term outcomes following switch are not yet 

available. Our findings indicate the importance of a structured approach to 

determine functional resistance to BoNT-A, which may help better identify the 

treatment pathway according to BNN guidance. In particular, a significant 

proportion of those not resistant to BoNT-A derived good benefit from dose and 

injection adjustments, indicating that these changes can be beneficial even in 

those thought to be unresponsive. The long-term effects of BoNT-B need to be 

observed in patients with resistance, given its relatively high immunogenicity 

and potential for further resistance.11 



 

Consistent with BNN guidance and findings from a large survey of medication 

use for dystonia,12 additional oral medications were prescribed in the majority of 

our patient cohort. Despite the limited evidence base for many of these in CD, 

this pattern reflects the complexity of managing CD patients with secondary non-

response. In addition, pain management and physiotherapy, recommended by 

the BNN guidance, were applied in a lower proportion of patients. While pain is 

not a criterion for poor response in the BNN guidance per se, it may reflect 

increasing levels of complexity and comorbidities contributing to poor response. 

This may reflect differences in access to those therapies or patient/clinician 

preference.  Despite the problems with establishing a clear evidence base for 

interventions such as physiotherapy for CD, it is utilized at some point by the 

majority of dystonia specialists.6 

 

Our work has several limitations. Firstly, due to its retrospective nature, details 

of response to BoNT treatments and other interventions were not standardized. 

The proportions of patients with poor response between centres was variable, 

but this is likely to reflect differences in methods of ascertainment and case-mix. 

Further prospective studies could help clarify the proportions of patients in 

different services with poor response. Patient report was used to define poor 

response, and assessment at the peak of BoNT response, recommended in BNN 

guidance, was not always possible due to clinical pressures reflective of real-life 

practice. We acknowledge that other definitions of secondary non-response have 

been published which differ from the BNN definition, and require three or more 

cycles of poor response to BoNT treatment.6 Secondly, differences in practice 



between centres are seen. Significant variations with regard to the use of EMG-

guided injections and the identification of BoNT resistance are consistent with 

surveys from dystonia specialists.6 Our work did not address the role of 

ultrasound, although this is an expanding area of interest in CD and may help in 

optimizing BoNT treatment.3, 13 Finally, the eventual outcome of interventions 

such as DBS was not available in all cases. There is increasing evidence for the 

efficacy of GPi DBS for refractory CD,14  although we do not know the optimum 

number of cycles of treatment following the BNN modifications before DBS 

should be offered. Additionally, the relatively large number of patients referred 

for DBS reflects a good level of uptake amongst dystonia specialists and 

increasing acceptability to people with CD. 

 

Our overall findings indicate that the proposed management of poor response to 

BoNT-A outlined in the BNN guidelines is a useful framework for patient 

management. Clinicians should pay particular attention to optimizing muscle 

selection, dose and injection technique, as these may help a significant number of 

patients. Access to EMG-guidance and DBS services, as well as experience with 

different BoNT preparations are required for services to be able to better adhere 

to the published guidance.  Furthermore, these will have significant implications 

for service development.  
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Figure legends 

 

Figure 1. Flow chart indicating adherence to the British Neurotoxin Network 

guidelines 3. BoNT, botulinum toxin; DBS, deep brain stimulation surgery. 
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