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Abstract 
 
Background: Chronic daily headache can 
develop or pre-existing episodic headache can 
worsen after whiplash and is termed persistent 
headache attributed to whiplash.  It can be a 
therapeutic challenge and often results in 
severe disability. The objective was to assess the 
management of patients with refractory 
secondary chronic daily headache referred to 
a pain physician in consideration for greater 
occipital nerve block. 
 
Methods: Prospective service evaluation in adult 
patients with oro-facial pain and headaches. 
Patients underwent specialist neurology review 
and analgesic overuse headache was 
excluded. Patients with chronic daily headache 
with a past history of neck trauma were 
included. Cervical facet joint dysfunction and 
intracranial pathology were excluded. An initial 
cohort of 27 patients received occipital nerve 

block without benefit. Subsequently, all patients 
were offered ultrasound guided intermediate 
cervical plexus block with local anesthetic and 
steroid mixture. Four-week headache diary, Brief 
Pain Inventory-Short Form and Hospital Anxiety 
Depression Scale questionnaires were 
completed at baseline and three months post-
intervention.  
 
Results: Over a 41-month period, 43 patients 
were reviewed. The first 27 patients (27/43, 63%) 
reported no benefit with occipital nerve block. 
Subsequently, patients were offered 
intermediate cervical plexus block(s). Four 
patients refused. Thirty-nine patients received 
the intervention. Thirty-two patients (32/39, 82%) 
reported significant reduction in headache 
frequency and intensity at three months.  Failure 
rate was 18% (7/39).  
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Conclusion: The cervical plexus could play a 
significant role in the development or worsening 
of pre-existing headache after whiplash. 
Intermediate cervical plexus block may have a 

role in the management of refractory chronic 
daily headache following whiplash injury. 
 

 
 

 
 

Introduction 
 
Chronic daily headache (CDH) implies 
headache on a daily or near daily basis, that 
can be a therapeutic challenge and often 
results in significant morbidity 1. It is classified into 
primary and secondary CDH 1. Secondary CDH 
following neck trauma or whiplash is classified as 
persistent headache attributed to whiplash 2. 
Management strategies includes abortive and 
prophylactic agents, greater occipital nerve 
block and Botulinum toxin-A (non-licensed use)2, 

3. In patients who fail to respond, treatment 
options are limited.   
 
Whiplash-associated disorder (WAD) includes an 
array of symptoms that follows sudden 
acceleration-deceleration trauma to the head 
and neck 4. Headache is a common 
presentation that can persist beyond three 
months in over a third of cases 5. The 
International Classification of Headache 
Disorders (ICHD-3) has defined the diagnostic 
criteria for persistent headache following 
whiplash trauma to the neck (Table 1) 6. 
Cervical zygapophyseal joint dysfunction is the 
recognized pathology in a subset of patients 
with whiplash with a gold standard treatment, 
namely cervical medial branch thermal 
radiofrequency neurotomy 7, 8. Recently, 
alternate pain generators identified include the 
cervicothoracic muscles and upper cervical 
nerves 9-11. In addition, the trigemino-cervical 
complex, which includes the cervical plexus, 
appears to play a key role in the pathogenesis 
of chronic headaches following whiplash 12, 13. 
The authors present the first report on 
ultrasound-guided intermediate cervical plexus 
block with steroid in the management of 

refractory persistent headache attributed to 
whiplash.  
 
Methods 
 
The prospective audit was performed at a 
tertiary pain medicine unit at a University 
Teaching hospital and was registered with the 
Clinical Audit Safety and Effectiveness registry 
(CASE 8161) 14. Patients were referred by the 
neurology team in consideration for greater 
occipital nerve block(s) between 2018 and 
2021. The referring physician excluded analgesic 
overuse headache.  Informed written consent 
was obtained for their de-identified data to be 
used for analysis and for publication. 
 
Patients meeting the International Classification 
of Headache Disorders (ICHD-3) diagnostic 
criteria for persistent headache from whiplash 
were included (Table 1) 6. Criterion C was not 
strictly adhered in patient selection1. The 
presenting complaint was chronic daily 
headache, and all patients reported a history of 
neck trauma preceding the development of 
CDH. The time frame (range) between the 
trauma and the onset of persistent headache is 
detailed in Table 2. Secondary CDH in this report 
was defined as headache occurring at least 15 
days per month as a result of neck trauma 1, 2.  
 
All patients underwent diagnostic magnetic 
resonance imaging (MRI) of the head to rule out 
intracranial pathology. A specialist neurologist 
ruled out medication overuse headache. 
Cervical zygapophyseal joint dysfunction was 
excluded in the pain clinic (limitation of 
extension at cervical spine, pain on cervical 
zygapophyseal joint loading manoeuvres, 
tenderness on palpation over cervical 
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zygapophyseal joints and MRI of cervical spine, 
if indicated) 15.  
 
In our series, refractory CDH was defined as 
failure to respond to standard management 
including prophylactic and abortive 
medications and greater occipital nerve 
block(s) and or Botulinum toxin A. The number of 
prophylactic and abortive medications trialed is 
detailed in (Table 2). We have included 
Botulinum toxin A in this criterion since a subset 
of patients who presented with migraine-like 
headaches received Botulinum toxin A prior to 
pain clinic referral. Patients with refractory CDH 
were offered ICPB.  
 
Ultrasound guided intermediate cervical plexus 
block 16 
 
The procedure was performed under local 
anesthesia in the outpatient suite. The patient 
was positioned in the lateral decubitus position. 
The skin over the sternocleidomastoid muscle 
was prepared with 2% chlorhexidine solution. A 
high frequency (5-10 MHz) ultrasound probe (S-
NerveTM; SonoSite Inc., Washington, USA) was 
placed across the sternocleidomastoid muscle 
at the third cervical vertebral level. The muscle, 
the underlying vascular structures and the 
posterior cervical space (PCS, fascial plane 
between the posterior sheath of the muscle and 
the prevertebral fascia, Figure 1) were 
visualized. Thereafter, a 23-gauge 50 mm 
hypodermic needle was inserted in the plane of 
the ultrasound beam towards the posterior 
cervical space (Figure 1). Once the needle 
entered the PCS, 9 ml of a mixture of 1% 
lidocaine and depot methylprednisolone (60 
mg) was injected after negative aspiration. The 
procedure was repeated on the contralateral 
side, if the patient complained of bilateral 
headache. 
 
Pre-ICPB, patients completed a headache diary 
for four weeks, Brief Pain Inventory short form 
(BPI-SF) and Hospital Anxiety and Depression 

scale (HADS) questionnaires. Post ICPB, patients 
completed a four week headache diary in the 
third month in addition to BPI-SF and HADS 
questionnaires. 
 
Data collected included age, gender, duration 
of CDH, past history of headaches, employment 
status, incidence of phrenic nerve palsy after 
ICPB (postprocedural dyspnoea), Horner’s 
syndrome and post-procedural flare-up of 
headache. 
 
In the audit, clinically significant pain relief was 
defined using the ‘Pain at its worst in the last 24 
hours’ construct in the Brief Pain Inventory Short 
Form (BPI SF) questionnaire.  This 11-point pain 
intensity Numerical Rating Scale (NRS) has been 
found to have the strongest relationship with the 
pain interference scale 17. Following IMMPACT 
recommendations (Initiative on Methods, 
Measurement, and Pain Assessment in Clinical 
Trials), a 2-point change (30-36%) at three 
months post treatment was considered as 

Figure 1: The ultrasound image of the neck details the 
sternocleidomastoid (SCM) muscle, the posterior border 
of the sternocleidomastoid muscle and the 
prevertebral fascia. The posterior cervical space (PCS) 
lies between the posterior border of the 
sternocleidomastoid muscle and the prevertebral 
fascia. The inset shows the short axis placement of the 
linear ultrasound probe. 
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successful intervention 18. A 4-point change 
(>50) at 3-month post treatment was considered 
as durable treatment 19. 
 
Statistical analysis was performed using Stata 
version 13.1 (Statacorp LC, Texas) statistical 
package for Windows (Microsoft Corp.). The 
paired t test was used to compare the changes 
in the frequency of headache days, BPI score 
and HADS score at baseline and at three 
months.  Differences were considered significant 
for P < 0.05. Missing data was imputed using the 
‘last-observation-carried-forward’ method.  
 
Results 
 
Over a 41-month period, 43 patients were 
referred to the pain clinic with refractory CDH. 
All patients reported a history of neck trauma 
prior to the onset of headaches or worsening of 
pre-existing episodic headache (Table 2). A 
past history of headache before the onset of 
trauma was present in 11 patients (11/43, 26%). 
The phenotype included migraine (8/11, 73%) 
and tension type headache (3/11, 27%). 
 
Prior to pain clinic referral, 11 patients (11/43, 
26%) received Botulinum toxin A (as per 
PREEMPT protocol) and reported no benefit. 
Under the pain physician, the first 27 patients 
(27/43, 63%) received ultrasound guided greater 
occipital nerve block(s) with depot steroid and 
reported transient (< 4 weeks) or no benefit. 
Subsequently, all 43 patients were offered 
intermediate cervical plexus block(s) with depot 
steroid. Four patients (4/43, 9%) refused both 
interventions (occipital nerve block and ICPB) 
due to needle phobia. 
 
Intermediate cervical plexus block was 
performed in 39 patients. Bilateral ICPB was 
performed in 24 patients (24/39, 62%) who 
reported bilateral symptoms. Demographic 
details and patient characteristics are provided 

in Table 2. Cervical zygapophyseal joint 
dysfunction was excluded in all patients.  
 
Following ICPB, clinically significant relief was 
observed in 32 patients (32/39, 82%). Patients 
reported onset of relief within 3-10 days post-
ICPB. Twenty-five patients (25/39, 64%) reported 
durable relief (>50% reduction at three-month 
follow-up). Seven patients (7/39, 18%) failed to 
report any benefit (Figure 2). There was 
significant improvement in pain and mood at 
three-month follow-up (Table 3). 
 
Thirty patients were struggling to maintain 
employment due to severity of CDH and were 
considering either reducing hours or leaving 
work. Post ICPB, 27 patients (27/30, 90%) who 
responded to ICPB were able to maintain 
employment. 
 
Twenty-three patients (23/39, 59%) reported 
post-procedural flare-up for 1- 2 weeks. There 
were no instances of dyspnoea secondary to 
phrenic nerve palsy despite 62% of patients 
receiving bilateral ICPB. None of the patients 
developed overt signs of cervical sympathetic 
block (Horner’s syndrome). Missing data was 
imputed in seven patients. 

 
 

Figure 2: The headache frequency at baseline and at 
three months following intermediate cervical plexus 
block with steroids. 
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Tables 
 
Table 1: International Classification of Headache Disorders (ICHD-3) definition of chronic headache 
following neck trauma.6 

 
Headache of more than three months’ duration caused by trauma to the neck from whiplash 

A. Any headache fulfilling criteria C and D 
B. Whiplash, associated at the time with neck pain and/or headache, has occurred    
C. Headache developed within seven days after the whiplash 
D. Headache persists for >3 months after its onset 
E. Not better accounted for by another ICHD-3 diagnosis 

 
 
Table 2: Demographic data, phenotype of chronic daily headache and employment status of 
patients with secondary chronic daily headache secondary to whiplash 
 
Demographics                N = 43 

 
Age, years (mean ± SD) 

 
   47.3 ± 11.1 

 
Gender, N (%) 

 

  Male  13 (30%) 
  Female  30 (70%) 
  
Duration, years (median [P25, 
P75])  

                10 (4, 14) 

 
Onset of CDH post whiplash, 
N (%) 
  < 8 weeks 
  8 -12 weeks 
  Data not available 
 
 
 

 
 
                 

11 (26%) 
                25 (58%) 
                  7 (16%) 

 
 
 
 

Medical Management 
Trialled, N (%) 
  5 medications 
  4 Medications 
  3 Medications 
   

 
 

                   
9 (21%) 

                23 (53%) 
                11 (26%) 

                                    
  Employment, N (%) 
  Employed 

 
32 (75%) 

  Unemployed  7 (16%) 
  Retired                   4 (9%) 
  
 
Headache Phenotype N (%) 

 

  Migraine like   9 (21%) 
  Cluster like 3 (7%) 
  Occipital                   5 (12%) 
  Cervicogenic 
 
 
   

                26 (60%) 
                 

CDH chronic daily headache 
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Table 3: Changes in outcomes from Baseline to 3 months following ultrasound guided intermediate 
cervical plexus block with steroids 
 
Outcome N Baseline 

Mean ± SD 
3 months 

Mean ± SD 
Change 

Mean (95% CI) 
 

P-value 

      
Headache days 39 24.1 ± 6.6 13.4 ± 6.6 -10.7 (-12.5, -8.8) <0.001 

 
      
BPI ‘Worst pain in the 
last 24 hours’ 

38 8.3 ± 1.0 4.1 ± 2.0 -4.3 (-5.0, -3.5) <0.001 
 

      
HADS (Anxiety) 34 10.9 ± 4.2 8.3 ± 3.7 -2.6 (-3.8, -1.4) <0.001 

 
HADS (Depression) 34 9.1 ± 4.1 6.4 ± 3.4 -2.8 (-3.9, -1.6) <0.001 
      

BPI Brief Pain Inventory, HADS Hospital Anxiety and Depression Scale 
 
 
Discussion 
 
Intermediate cervical plexus block provided 
significant reduction in headache frequency 
and intensity at three months in 82% patients 
(32/39) with refractory CDH and a history of 
whiplash. In addition, there was improvement in 
mood that enabled patients to maintain 
employment. A past history of headaches, 
considered a risk factor for persistent headache 
after whiplash, was present in 11 patients (11/43, 
26%). Seven patients (7/39, 18%) failed to 
respond to ICPB. 
 
Headaches are the second commonest 
presentation after neck pain and can persist at 
12 months in 38% following whiplash 5. The ICHD 
(beta 3) has defined the diagnostic criteria for 
persistent headache after whiplash 6. However, 
this definition includes a strict criterion ‘C’ that 
limits the definition to those patients who have 
developed headache within seven days of 
whiplash. In this series, we included patients with 
a history of trauma to the neck prior to onset of 
CDH or worsening of pre-existing episodic 
headaches. Non-adherence to criterion C 
enabled a larger pool of patients with 

secondary CDH post neck trauma to receive 
ICPB.  
 
A well-established pain generator in a subset of 
patients with whiplash is the cervical 
zygapophyseal joint dysfunction 7. None of the 
patients showed clinical signs of cervical 
zygapophyseal joint dysfunction. Recent 
evidence suggests alternate pain generators 
including the cervicothoracic musculature and 
upper cervical nerves 9-11. During flexion-
hyperextension trauma to the neck, there is 
significant stress on the cervicothoracic muscles 
10. This traumatic impact can affect the cervical 
plexus as they are closely related to these 
muscles11. Thus, persistent headache following 
neck trauma could involve a nociceptive drive 
from the upper cervical afferents as a result of 
rotational injury 20. In addition, there is evidence 
of neurophysiologic and structural convergence 
of cervical sensory and muscle afferent inputs 
onto the trigeminal subnucleus caudalis neurons 
12-14, 21-23. This fits in with one of the proposed 
mechanisms for the pathogenesis of headache 
following neck trauma namely, trigeminal 
sensory system activation 13. 
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During ICPB, the injectate is deposited in the 
posterior cervical space above the prevertebral 
fascia (Figure 1) 24. There is robust evidence that 
demonstrates the permeation of injected 
solution through the porous prevertebral fascia 
thereby blocking the deep cervical plexus 24-28. 
In addition, the sympathetic chain could be 
exposed to the injectate 16. Although, none of 
our patients had overt signs of sympathetic 
block (Horner’s syndrome), the possibility of 
suppression of sympathetic activity cannot be 
ruled out. Thus, a single ultrasound-guided 
injection can target multiple cervical neural 
pathways thereby downregulating the 
sensitized trigemino-cervical complex. This may 
explain the benefit of ICPB in neck pain, 
headache and facial pain following head and 
neck trauma 11, 16, 24.  
 
Standard management strategies were 
unsuccessful in our cohort. A subset of patients 
failed to respond to Botulinum Toxin A (11/43, 
26%) or greater occipital nerve block (27/43, 
63%), which target the muscles and nerves of 
the scalp. Thus, the failure of these interventions 
as well as significant analgesia observed with 
ICPB supports the hypothesis that the cervical 
plexus could be a dominant pain generator in 
whiplash. Ultrasound-guided ICPB has an 
excellent safety profile and can be performed 
in the outpatient clinic 11, 16. 
 
The authors are aware of the limitations to the 
open label case series in a small group of 
patients under a single physician. Non-
adherence to the criterion C of the IHS definition 
of persistent headache post-whiplash allowed a 
larger cohort to receive IICPB. Refractory 
secondary CDH can cause severe disability. Any 
intervention with a good safety profile that can 
be performed at an outpatient setting and 
provides durable relief mandates evaluation. 
There is potential concern on the use of depot 
steroid in the neck region. However, performing 
the intervention under real time ultrasound 
guidance as well as negative aspiration prior to 

injecting the mixture reduces the risk of 
inadvertent intravascular injection. In addition, 
the mixture is injected in a fascial plane 
(posterior cervical space).  
 
Conclusion 
 
In conclusion, the cervical plexus could play an 
important role in persistence of symptoms after 
whiplash. Intermediate cervical plexus block 
with steroid may have a role in the 
management of refractory secondary CDH 
following neck trauma. Definitive studies are 
required to confirm this observation. 
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