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Objective: The current study aimed to further verify the feasibility of ultrasound-guided 
selective pulsed radiofrequency (PRF) therapy of greater auricular nerve (GAN) in the treatment 
of head and neck post-herpetic neuralgia (PHN) by observing the efficacy and safety.
Methods: Under the guidance of high-frequency ultrasound (Frequency: 10 MHz), the GAN 
was identified by a radiofrequency electrode trocar with a transverse in-plane approach, 
which was inserted into the GAN, then the inner needle of the trocar was retracted. After 
adjusting the technical variables (electrode tip temperature: 42°C, output voltage: 60 V, pulse 
frequency: 2 Hz, pulse width: 22 ms, single duration: 240 s, two times), the radiofrequency 
electrode placed on the auricle and below the ear for sensory and motor tests began to work.
Results: The pain in the left head and neck of the patient lasted for more than 1 month, we 
decided to try selective PRF of GAN guided by ultrasound for the first time. Immediately 
after the treatment, 11-point pain intensity numerical rating scale (PI-NRS) score ranged 
from 5 to 1. During his hospitalization, mecobalamine and gabapentin were taken instead of 
opioids. Seven days after the procedure, PI-NRS score was 2, the degree of numbness the 
patient he felt by himself in the original lesion area relieved from 100% to 40%, the 
depression module of the Patient Health Questionnaire-9 (PHQ-9) score was from 7 to 5, 
the Generalized Anxiety Disorder-7 (GAD-7) score from 8 to 4, the range of pain areas was 
reduced to external auditory tract, and there were no adverse events occurring.
Conclusion: The ultrasound-guided selective PRF treatment of GAN was safe and effective 
in the improvement of PHN in the head and neck, which is worthy of clinical promotion.
Keywords: post-herpetic neuralgia, great auricular nerve, pulsed radiofrequency

Background
Post-herpetic neuralgia (PHN) is the most common complication of herpes zoster, 
which is the pain lasting for 1 month or more after the healing of the herpes zoster 
rash.1 However, some scholars also have believed that the such pain lasting for more 
than 3 months is named as PHN.2 Clinically, PHN is characterized by central or 
deafferentation pain with persistent burning or paroxysmal tingling and resistance to 
peripheral destructive procedures.3 Commonly, the pain from PHN persists for many 
months or even years, which causes mental disorders, interferes with sleep and 
activities of daily living. The treatment methods of PHN mainly include drug therapies 
and physical therapies. In recent years, pulsed radiofrequency (PRF) and great 
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auricular nerve (GAN) block technology have been gradu-
ally and widely used for the treatment of PHN and great 
auricular neuralgia respectively.4–6 However, to our knowl-
edge, there were few related reports describing correspond-
ing results when GAN is in the administration of PRF all 
over the world. Thus, we reported for the first time a case of 
a patient treating with selective PRF treatment of GAN 
under the ultrasound-guided due to PHN in the head and 
neck.

Case Report
Medical History
A 55-year-old man presented with burning pain and scat-
tered red papules, followed by colorless transparent blis-
ters and faded gradually blisters in the left head and neck, 
with paroxysmal attack and irregular less than 1 month 
ago. He was admitted to a local hospital and diagnosed 
with herpes zoster and herpetic neuralgia. At that time, the 
specific pain area was in the left auricle, behind the ear, 
occipitalia and neck (Figure 1A). The physicians in his 
local hospital adopted an accepted and effective therapy 
measures including famciclovir, pregabalin and mecobala-
min for acute herpes zoster and herpetic neuralgia. Despite 
the skin lesion healed, the pain in the skin lesions seemed 
to be more and more severe. An 11-point pain intensity 
numerical rating scale (PI-NRS) (to be used to measure 
pain intensity, where 0=no pain and 10=worst possible 
pain, Which in the treatment and management of chronic 
pain, it plays an important role for various degrees of 
global improvement.7) was 8. And routine oral drugs, 
including pregabalin (50 mg–75 mg ter in die (tid)) and 
mecobalamin (0.5 mg tid), became less and less effective, 

and even when experienced crushing pain, he had to rely 
on opioids (tramadol 50 mg–100 mg) to ease and sleep. 
Based on drastic changes in the patient’s pain intensity for 
more than a month, PRF ablation of left C2 dorsal gang-
lion and left superficial cervical nerves was performed 
with the hlep of digital substraction angiography (DSA) 
after diagnosed of PHN (left C2-4). It was regrettable that 
the patient seemed to be unable to clearly remember 
whether or not he had taken other medication orally and 
performed the physicotherapeutics before the PRF. We 
could only obtain useful information mentioned the 
above from the summary from his hospital as discharged. 
Fortunately, pain symptom was improved, and the pain 
area was also reduced, mainly concentrating on the auricle 
and part of the external ear (Figure 1B), except for com-
plete numbness he felt in the left head and neck. He was 
discharged with a PI-NRS score of 5 at onset and took 
medicines (gabapentin: 0.3 mg tid, mecobalamin: 0.5 mg 
tid, tramadol: 50 mg–100 mg taking or adding it when 
required) after 3 days (d) postoperatively. On the 12th d 
after PHN treatment, the patient felt pain similar to acu-
puncture and electric shock in the left auricle and part of 
the external ear, despite increasing the dose of tramadol, 
he was so tortured, which seriously affected his mood and 
sleep quality. Then, he was transferred to our pain depart-
ment. IP-NRS score was 5, somatic self-rating scale (SSS) 
score was 41, the depression module of the Patient Health 
Questionnaire (PHQ-9) score was 7, Generalized Anxiety 
Disorder - 7 (GAD - 7) score was 8. Vital signs were 
stable, and there were no obvious pathological changes 
in heart, lung, abdomen and other physical examinations 
and some routine biochemical examinations were normal.

Figure 1 The pain area changes of the patient. (A) Pain area before all treatments. (B) Pain area after the first PRF treatment (C2 dorsal ganglion and left superficial cervical 
nerves).
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Among them, the SSS was designed by Mao Jialiang of the 
Department of Cardiology, Shanghai Renji Hospital 
(Shanghai, China), it includes 20 items (scored from 1–4, 
1=“not at all” to 4=“every day”) that cover somatic, anxiety, 
depression and mixed anxiety-depression symptoms. The 
score for mixed anxiety-depression symptoms is based on 
the individual anxiety and depression scores.8 The total scores 
of 30, 40, and 60 representing cut-off points for mild, moder-
ate, and severe somatization disorders in the SSS. A score of 
36 or 37 was used as a cut-off score indicating “positive” for 
screening of clinical somatization in the Diagnostic and 
Statistical Manual and Mental Fifth Edition (DSM-V). The 
GAD-7 was developed in the USA as an valuable screening 
tools for detecting anxiety disorders in primary care patients, 
and the PHQ-9 measures both the presence and severity of the 
nine symptoms of major depression in the DSM-IV.9,10 Each 
item is marked on a 0–3 scale involving the frequency of 
anxiety manifestations over the last two weeks (0=“not at all 
or little” to 4=“nearly every day”) in the GAD-7, total scores 
of 5, 10, and 15 represent mild, moderate, and severe levels of 
anxiety.11 Similarly, the total scores of 5, 10, 15, and 20 
representing cut-off points for mild, moderate, moderate- 
severe and severe depression in the PHQ-9. A score of 10 
was used as a cut-off score, regardless of for the GAD-7 and 
the PHQ-9, indicating “positive” for screening of clinical 
depression and GAD,11 and they have shown good reliability 
and validity in previous studies.8–11

Treatments & Outcomes
In line with the effect of the previous treatment, we have 
considered that the pain area was mainly in the innervation 
area of the GAN, and oral medicines were less effective. 
In addition, the effect of GAN block might be transient, 
and we had knew that early PRF in patients with 

intractable PHN was likely to bring a satisfying therapeu-
tic effect and prognosis.12 Therefore, with development 
and application of a new technology, GAN block in aur-
iculotemporal surgery under the ultasound-guided in our 
institute, ultrasound-guided selective PRF treatment of 
GAN was planned. The patient took the right supine posi-
tion in the treatment room, whose vital sign were moni-
tored with continued electrocardiograph (ECG) and the 
venous channel was established. Under the guidance of 
high - frequency ultrasound (Frequency: 10 MHz), the 
GAN was identified by a 22G * 10cm * 5mm radiofre-
quency electrode trocar with a transverse in-plane 
approach (Figure 2A and B), which was inserted into the 
GAN, and then the inner needle of the trocar was retracted. 
Figure 2B showed the complete route of the radiofre-
quency needle entering the body and the location of the 
tip to the GAN. Before the radiofrequency electrode 
placed on the auricle and below the ear for sensory and 
motor tests began to work, adjusting the technical vari-
ables (electrode tip temperature: 42°C, output voltage: 60 
V, pulse frequency: 2 Hz, pulse width: 22ms, single dura-
tion: 240 s, two times) and retracting the inner needle in 
the radiofrequency electrode trocar. During the treatment, 
paroxysmal needling sensation occurred in the auricle and 
neck under the ear. With the finish of radiofrequency, the 
electrode was pulled out. Subsequently, confirming the 
patient was safe and satisfied, and transferred to the ward.

Immediately after PRF treatment, the patient’s NRS score 
was 1, and mecobalamin (0.5 mg tid) and gabapentin (0.3 mg 
tid) were took to consolidate effect. When he was discharged 
on 7 d after surgery, the NRS score was 2, the pain scope was 
narrowed and concentrated on the external auditory canal 
screen (Figure 3), the numbness (when he regarded degree of 
numbness at admission as 100%) was relieved to 40%, the 

Figure 2 The radiofrequency ultrasound images of the GAN puncture. (A) The yellow area represented the sternocleidomastoid (SCM) muscle, and the blue area 
represented the GAN. (B) The yellow area represented the SCM muscle, the blue area represented the GAN, and the red area represented the radiofrequency needle.
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SSS score was still 41, the PHQ-9 score was 5, and the GAD- 
7 score was 4, as discharged after 7 d post-op.

Discussion
In the case, the PRF of the left C2 dorsal root ganglion and 
the left superficial cervical nerves under the guidance of 
DSA was firstly performed for the patient with cervical 
and occipital PHN in his local hospital. After the first 
treatment, the postoperative PI-NRS score of the patient 
was decreased from 8 to 5, and the pain area was reduced 
from the left auricle, posterior ear, occipitalia and neck to 
the left auricle and part of the external ear, and the lesion 
area was completely numb. However, the residual pain 
was not relieved despite increasing the dose of opioid as 
time went on. The NRS score was reduced from 5 to 1 
immediately when ultrasound-guided selective PRF treat-
ment of GAN in our hospital, the numbness degree of the 
lesion area was relieved by 60%, and the pain area was 
further reduced (Figure 3), so as to improve the sleep and 
potential co-occurring psychiatric disorders. There were 
no adverse effects in this original practice. As a result, 
we confirmed the efficacy, safety and clinical feasibility of 
ultrasound-guided selective PRF treatment of GAN.

PHN is the most common complication of herpes zoster, 
and the annual incidence rate is 3.9~42.0/100,000.13 It is 
also a representative of clinically intractable neuropathic 
pain. In a sense, intractable pain and chronic pain blend 
together. In the past, it had been reported that the incidence 
of depression and anxiety is much higher among people 

with pain, especially chronic pain. In other words, high 
rates of depression and anxiety have been consistently 
reported among patients suffering from chronic pain.11,14 

Kroenke et al, collected 965 randomly sampled patients 
from consecutive clinic patient to investigate the preva-
lence, impairment, comorbidity of anxiety disorders in pri-
mary care, and they turned out that each disorder was 
associated with substantial impairment that increased sig-
nificantly as the number of anxiety disorders increased.15 In 
fact, they also proved the significance of the SSS for the 
patients (namely, the process of patients’ psychological 
disorders is from somatization symptoms, anxiety and 
depression to severe depression). That’s why we wanted to 
do the questionnaires of the PHQ-9, GAD-7, SSS with 
a patient before and after treatments, these data may be 
valuable to evaluate the outcome of treatments. The score 
of the patient in this case before the treatment in our hospital 
(PHQ-9: 7, GAD-7: 8, SSS: 41) showed a tendency towards 
anxiety and depression, and moderate somatization disor-
ders clinically, at least, obviously decreased among two of 
them before discharged, meaning overall improvement in 
PHN and psychiatric disorders in a way. For a series of 
diseases bringing chronic pain such as tension headache, 
migraine, and cancerous pain, the questionnaires mentioned 
above have been widely used to illustrate the presence and 
severity of depression or anxiety.11,14–16 However, to our 
knowledge, there has been no report that investigation from 
these questionnaires has been used in patients with PHN. If 
the data involving a specific objects of research and inter-
vention measures could been analysed, we might obtain 
some important information to treat the pain, depression 
and anxiety of PHN from the statistical perspective. Of 
course, a scientific experimental design and large sample 
size are indispensable, perhaps the RF neuroablation of the 
GAN can be attempted. Briefly, although the treatment of 
depression and anxiety disorders were not highlighted in 
this article, it is necessary for us to pay close attention to 
depression and anxiety disorders with PHN, which helps 
clinicians choose and administer the appropriate treatment 
methods by investigating the PHQ-9, the GAD-7, and 
the SSS.

Regarding the treatment of PHN, in recent years, pulse 
RF techniques of the corresponding nerves or nerves root 
are more and more prevalent in pain department. It is 
a neuromodulation technique developed on the basis of 
continuous radiofrequency damage therapy by selectively 
changing the fiber structure of small myelinated Aδ and 
unmyelinated C pain afferent fiber axons,17 so as to inhibit 

Figure 3 Pain area after PRF treatment of the GAN.
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ectopic spontaneous discharge and interfere with the trans-
mission of nerve impulse. It can achieve the purpose of 
inhibiting peripheral nerve sensitization by regulating 
endogenous opioid receptor correlation.18 At present, 
a large number of literature have reported that PRF can 
achieve great therapeutic effect on the treatment of PHN 
with different innervations (including dorsal root ganglion, 
trigeminal nerve, intercostal nerve, etc.), but without the 
GAN.12,19–21 What’s more, a report about trying to retro-
spectively analyse the patients who underwent PRF to 
zoster related pain (herpes zoster or PHN) proved that 
early PRF could reduce the use of analgesic and anti- 
anxiety drugs and prevent the formation of PHN.12

Therefore, in our opinion, the effect of early RF neu-
roablation in GAN is worth exploring. The GAN is the 
principal sensory branch of the cervical plexus, consisting 
of the deep branch of the C 2 nerve and the anterior branch 
of the C3 nerve, which mainly innervates the antitragus, 
the tail of the tragus, the lobule of the auricle and segments 
of the external ear sensation (Figure 4A). Even the sensory 
innervations of GAN can extend to the tragus spine, tragus 
and concha. GAN is the largest cutaneous nerve in the 
cervical plexus. After emanating from the cervical plexus, 
and arriving at the deep surface of sternocleidomastoid 
(SCM) muscle, it tilts out and down, passes through the 
deep fascia to the midpoint of the posterior edge of the 
SCM muscle and the subcutaneous, then goes up and 
inside, and finally divides into two or three terminal 
branches (Figure 4B). Its anatomical position is constant 
and superficial, and easy to find.22 So, the GAN block is 
commonly used for relieving pain in a variety of surgical 
operations clinically, including ear hematoma drainage 
tear repair, etc., and regarded as an anesthesia method 
for ear cyst resection in the emergency rooms or outpatient 

treatment rooms.23–25 In addition, with the progress of the 
researchers’ understanding of the GAN and accuracy and 
visualization of ultrasound technology, the patients who 
are elderly and chronic complications (these diseases may 
be hazards for intravenous general anesthesia) benefit from 
ultrasound-guided GAN block for relevant facial surgery, 
and obtain considerable results in post-operative analgesia 
by continuous block.26 The acupuncture pain the patients 
feel can reduce closely to 100%.27 In a word, GAN has the 
advantages of clear ultrasound imaging and is easy to 
block successfully and completely, which makes the out-
come of blocking technique significantly effective and safe 
with fewer complications related to puncture.27 All of 
relevant contents indicate theoretical and practical basis 
for RF neuroablation occurring on GAN, and lead us to 
select it.

Conclusion
To our knowledge, there was rarely report on the effect of 
PRF treatment of GAN in PHN patients around the world. 
We team attempted successfully ultrasound-guided selec-
tive PRF treatment of GAN for the first time. The treat-
ment method is safe, effective, applicable and feasible, 
which can provide more prospective therapy way for 
PHN in the head and neck, even probably for GAN neur-
algia, and be worthy of clinical promotion. In addition, 
PHQ-9, GAD-7 and SSS might be meaningful to evaluate 
the efficacy of intractable PHN. The limitation of this 
paper is that only a sample size meeting the standard is 
observed and lacks of a follow-up record and data of the 
post-treatment. We therefore expect more researchers and 
scholars to test and verify the views elaborated in this case 
report by expanding the sample size.

Figure 4 Partial nerve distribution of the ear and neck. (A) C2-C4 sensory nerves distribution of the head and face. (B) The anatomy diagram of the GAN and its branches. 
Abbreviations: SN, supraclavicular nerve; ASSN, cervical anterior cutaneous nerve.
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