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Introduction

Neck pain after traffic collisions is frequently observed 
in clinical practice (1,2), attributing to more than 300 
emergency department visits per 100,000 population every 
year. Whiplash is an injury associated with the forceful, 
rapid back-and-forth movement of the neck during traffic 

accidents (3). Whiplash-associated disorders (WADs) 
represent the sequelae of whiplash trauma, and include neck 
pain, along with other symptoms, such as headache, neck 
stiffness, and dizziness (4). 

Neck pain is a major symptom of WADs (4). The degree 
of whiplash-related neck pain often ranges from moderate 
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to very severe (5). The cervical facet joints (CFJs) are paired 
synovial joints located on the posterior aspect of the cervical 
vertebrae, with each joint containing synovial fluid and 
lined by hyaline cartilage (6). CFJs are one of the common 
sources of chronic whiplash-related neck pain (7,8). During 
a whiplash trauma, overloading of the facet joints by forceful 
movement can result in tearing of the joint capsule (7,8). 
Incomplete recovery of the injured facet joint thereby leads 
to chronic neck pain (7). In the management of CFJ pain, 
several studies have shown positive pain-reducing outcomes 
after intra-articular (IA) corticosteroid injection in patients 
with CFJ pain unrelated to injury (9-13). However, little is 
known about its effectiveness on whiplash-related CFJ pain. 
We proposed that corticosteroid injection into CFJ would 
be helpful for alleviating whiplash trauma-related CFJ pain. 

In the current study, we evaluated the effectiveness of 
IA corticosteroid injection in the management of CFJ pain 
after whiplash trauma. We present the following article in 
accordance with the STROBE reporting checklist (available 
at https://apm.amegroups.com/article/view/10.21037/apm-
22-224/rc).

Methods

Study participants

This was a prospective study conducted in Yeungnam 
university hospital between February 2017 and October 
2020. We recruited 32 consecutive patients with chronic 
neck pain following a whiplash trauma according to the 
following criteria: (I) age between 20 and 79 years; (II) 
history of a traffic accident; (III) having axial cervical pain 
without radicular symptoms persisted for ≥3-month after 
the accident (the presence of radicular symptoms was 
determined by pain drawing and physical examination); (IV) 
WAD severity of Grade II (i.e., neck complaint, decreased 
range of motion of neck, and point tenderness) at first visit 
to the hospital; (V) failure to respond to oral medication and 
physical therapy (axial cervical pain with the severity of ≥3 
on the numeric rating scale (NRS with a range from 0 to10; 
0 was defined as “no pain”; 10 was defined as “worst pain 
imaginable”); (VI) ≥80% temporary pain relief, determined 
based on subjective patient-reported assessment of pain relief, 
following a diagnostic block with an IA injection of 0.3 mL 
of 2% lidocaine. This diagnostic block was performed only 
once for each patient. Each patient underwent cervical spine 
magnetic resonance imaging. Exclusion criteria included 
rheumatic disorders, coagulopathy, iodinated contrast 

allergy, cervical spine fracture, and any uncontrolled 
medical or psychiatric conditions. 

Sample size was calculated based on a previous study (12), 
in which the reduction in NRS score after corticosteroid 
injection into the CFJ was 3.4±6.5. With a type I error of 
0.05 and a power of 80%, 29 subjects were found to be 
necessary for our study. By considering a dropout rate of 
10%, 32 subjects were recruited. The study was conducted 
in accordance with the Declaration of Helsinki (as revised 
in 2013). The study was approved by Institutional Review 
Board of Yeungnam University Hospital (No. 2017-02-
011) and informed consent was taken from all the patients. 
A putatively painful CFJ was selected on the basis of the 
distribution of pain (14,15).

Procedures 

The procedure was conducted with the patient in prone 
position under the guidance of C-arm fluoroscopy scanner 
(Siemens), with the anterior thorax rested on 2 pillows, 
the neck maximally flexed, and the head turned 60–90° 
away from the side of injection. The C-arm tube was 
angled cephalad, until it was at a tangent to the CFJ space. 
A 26-gauge, 90 mm spinal needle was inserted parallel to 
the C-arm beam. To confirm appropriate placement of the 
needle tip, an arthrogram of the CFJ was performed by 
injecting 0.3 mL of contrast. After confirmation, we injected 
mixed solution of 10 mg (0.25 mL) of triamcinolone 
acetonide, 0.25 mL of 0.125% bupivacaine, and 0.5 mL of 
normal saline.

Outcome measures 

All pretreatment and follow-up assessments were performed 
by an independent investigator, who is a nurse trained 
in the field of pain and did not participate in any of the 
treatment processes. Pain intensity was assessed using the 
NRS at in-person clinic visits. NRS scores were measured 
before treatment, and at 1 and 2 months after corticosteroid 
injection into the CFJ. We also evaluated the rate of 
>50% pain reduction from baseline at 2 months after the 
treatment.  

Statistical analysis

All data were analyzed using the Statistical Package for 
Social Science software (SPSS, v. 22.0, IBM Corporation, 
Armonk, NY, USA). To assess normality of data distribution, 
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the Kolmogorov-Smirnov test was performed before the 
statistical analyses. All data were normally distributed. 
The one-factor repeated-measures analysis of variance was 
used to evaluate the change in NRS scores during the 1- 
and 2-month follow-ups. P values were adjusted using the 
Bonferroni multiple testing correction method. The level of 

statistical significance was set at P<0.05. 

Results

Two patients were lost to follow-up for unknown reasons; 
therefore, 30 patients (mean age =48.6±11.2 years; M:F 
=13:17; mean duration from accident to corticosteroid 
injection =5.6±3.2 months) completed the study (Table 1). 
No adverse effects were observed after the procedure. 

The mean pretreatment NRS score was 5.4±1.7, while 
the mean NRS scores at 1 and 2 months after treatment 
were 3.9±1.7 and 4.0±1.6, respectively. At both follow-ups, 
the NRS scores were significantly decreased compared to 
pretreatment scores (pretreatment vs. 1 month, P=0.002; 
pretreatment vs. 2 months, P=0.004; 1 vs. 2 months, 
P=1.000). 

Two months after corticosteroid injection treatment, 8 
patients (26.7%) reported pain relief of ≥50%.

Discussion

In this study, we found that whiplash-related chronic CFJ 
pain was significantly reduced at 1 and 2 months after 
corticosteroid injection into the CFJ, with 26.7% of the 
included patients demonstrating ≥50% pain reduction at  
2 months after treatment.

Injury of the CFJ is one of most common source of neck 
pain after a whiplash trauma (7,8). Whiplash-related neck 
pain is frequently associated with incomplete recovery  
(16-18). About 50% of patients were reported to still 
complain of neck pain 1 year after a traffic accident (17). 
Additionally, chronic pain has been found to be associated 
with poor prognosis (19). So far, there is lack of specific 
interventions to effectively manage whiplash-related CFJ 
pain, which is often refractory to physical therapy and oral 
medication (20). Therefore, many patients with chronic 
whiplash-induced CFJ pain suffer from uncontrolled neck 
pain, which can affect both their activities of daily living and 
occupational performance (20).

Nociceptive C-fibers extensively innervate the synovial 
lining and capsule of the facet joint (21). Inflammation 
of the facet joint and the subsequent irritation of the 
surrounding nerve fibers are hence responsible for the 
occurrence of CFJ pain after a whiplash trauma (21). The 
anti-inflammatory properties of corticosteroids inhibit the 
production and release of inflammatory mediators (12). 
In our patients, IA corticosteroid injection could reduce 
such inflammation, attenuate the irritation of nociceptive 

Table 1 The treated cervical facet joint level of each patient

Patient Level

1 Both C2-3

2 Rt. C2-3

3 Both C2-3

4 Both C3-4

5 Lt. C6-7

6 Lt. C3-4, C4-5

7 Both C5-6, C6-7

8 Lt. C4-5, C5-6, C6-7

9 Both C2-3

10 Rt. C2-3

11 Both C3-4

12 Both C2-3

13 Both C2-3, C3-4

14 Both C3-4

15 Lt. C2-3

16 Both C5-6, C6-7 

17 Both C6-7

18 Both C2-3

19 Lt. C2-3

20 Both C2-3, C3-4

21 Rt. C3-4

22 Both C2-3

23 Both C5-6, C6-7

24 Rt. C4-5, C5-6, C6-7

25 Rt. C4-5

26 Both C5-6, C6-7

27 Both C2-3

28 Lt. C2-3, C3-4

29 Lt. C2-3

30 Rt. C3-4, C4-5, C5-6
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nerve fibers, and contribute to reduction in CFJ pain. 
However, during CFJ injection, various complications, 
such as hematoma, spinal cord irritation, and infection, 
can be occurred (22). Clinicians should pay attention to 
the occurrence of these adverse effects when performing 
corticosteroid injection into CFJ. So far, many studies have 
reported the effectiveness of IA corticosteroid injection for 
the control of CFJ pain (9-13). However, these studies did 
not include patients with CFJ pain secondary to whiplash 
trauma. Only one study by Barnsley et al. (23) evaluated 
the effectiveness of intra-facet corticosteroid injection on 
whiplash-related CFJ pain. In contrast to previous studies 
(9-13), Barnsley et al. (23) reported that corticosteroid 
injection into the CFJ could not effectively manage 
whiplash-related CFJ pain. In their study, less than 20% 
of patients reported relief of whiplash-related neck pain 
for a duration of >1 month. The major difference between 
this study and ours was the pain duration at baseline. 
While median duration of neck pain in their study was  
52 months, the average duration of neck pain in our patients 
was 5.6 months. Therefore, it is more likely that the study 
by Barnsley et al. included patients with more severe CFJ 
injuries. In addition, by statistical analysis, we evaluated 
the change in NRS scores of CFJ pain following treatment 
at two time points (1 and 2 months after treatment), while 
Barnsley et al. only evaluated the time taken to return to 
50% of the pre-treatment degree of pain. Therefore, the 
measured treatment outcomes of their study and ours are 
vastly different. 

Our study has several limitations to be considered. First, 
this study was conducted without a control group. Second, 
the number of included patients was relatively small. Third, 
the follow-up period was relatively short. Fourth, we did 
not evaluate functional improvement after the treatment. 
Lastly, the injected corticosteroid can potentially leak out of 
the CFJ, which could have prevented us from evaluating the 
effect of IA corticosteroid injection accurately. In the future, 
further studies compensating our limitations are required. 

Conclusions

In the current study, although only 26.7% of patients 
showed ≥50% pain reduction at 2 months after IA 
corticosteroid injection, CFJ pain was significantly reduced 
for at least 3 months after the procedure. In clinical 
practice, whiplash-induced CFJ pain is often refractory to 
physical therapy and oral medication, and clinicians have 
limited options to alleviate pain. Therefore, we think that 

IA corticosteroid injection would be worth considering as a 
management option for whiplash-related CFJ pain. 
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