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ABSTRACT

Objective: Ophthalmic postherpetic neuralgia (PHN) is the final stage of herpes zoster (HZ) ophthalmicus and a severe refrac-
tory neuropathic pain, thus there is no curative treatment that could alleviate pain and reduce the incidence of ophthalmic
PHN now. The purpose of this study is to evaluate therapeutic efficacy of short-term peripheral nerve stimulation (PNS) for
elder patients with HZ ophthalmicus.

Materials and Methods: We performed a retrospective study from March 2015 to August 2019 in our pain department. All
the HZ ophthalmicus patients underwent supraorbital nerve short-term PNS were included. The patients’ data, including
numeric rating scale (NRS), 36-Item short form health survey (SF-36), and analgesic consumptions, were retrospectively ana-
lyzed. Severe side effects also were recorded.

Results: A total of 68 patients were enrolled in this study. The NRS scores were significantly decreased at different time points
after short-term PNS compared to baseline (p < 0.001). The SF-36 scores, including general health, social function, emotional role,
mental health, bodily pain, physical functioning, physical role, and vitality, were significantly improved at different time points
after treatment (p < 0.001). The average dosages of tramadol and pregabalin administered (mg/d) were both significantly
reduced compared to baseline (p < 0.001). There was no bleeding, infection, pain increase, and other side effects after treatment.

Conclusions: Short-term PNS is an effective and safe therapeutic alternative for elder patients with HZ ophthalmicus and
could reduce the incidence of ophthalmic PHN.

Keywords: 36-item Short Form health survey, herpes zoster ophthalmicus, neuropathic pain, numeric rating scale, peripheral
nerve stimulation
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INTRODUCTION

Herpes zoster (HZ) ophthalmicus occurs when the latent herpes
zoster virus are reactivated and spread from the ganglion of gasser
to the ophthalmic nerve (1,2). It has been estimated that the inci-
dence of HZ is 4–5 per 1000 patients, from which 10–20% cases
are HZ ophthalmicus (3). The symptoms can be severe pain and a
periocular cutaneous rash limited to the periorbital region (4).
Postherpetic neuralgia (PHN) can be defined as neuropathic

pain persisting more than six months after scar tissue formation
(5). Older age is a vital factor associated with higher risk to
develop to PHN (6,7). PHN is a refractory chronic pain syndrome
with a complex cause and pathogenesis which is unclear by far,
however, there was no effective treatments to cure it (8,9). Hence
the prevention from HZ ophthalmicus to ophthalmic PHN in elder
patients is an essential therapy strategy.
Peripheral nerve stimulation (PNS) refers to implant a lead near the

nerve to stimulate it directly (10,11). This technique has been used to
treat intractable various pain, such as occipital neuralgia, cervicogenic
headache, PHN, intractable cancer pain, and so on (12–14). Long-term
PNS is one of the better treatments for ophthalmic PHN (15), but is it
necessary for HZ ophthalmicus? In this study, we would investigate
the efficacy of short-term PNS for elder HZ ophthalmicus patients in
order to prevent its development to ophthalmic PHN.

MATERIALS AND METHODS
Study Patients
This retrospective study was approved by the human research

ethics committee of the First Affiliated Hospital of China Medical
University (No: 2019-323-015, Chairman: Prof. Jian Kang, March
23, 2019). This study was be carried out according to the regula-
tions of ethics committee strictly. We reviewed the inpatient
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records of patients who received short-term PNS treatment at the
Department of Pain Clinic from March 2015 to August 2019.

Inclusion and Exclusion Criteria
Patients were included in the study according to the following

criteria: 1) 65 years old or elder patients and HZ ophthalmicus his-
tory was no longer than 90 days, 2) numeric rating scale
(NRS) ≥ 5, 3) patients treated with short-term PNS. PNS treatment
inclusion criteria included: severe sharp, burning, and so on; pain
within the distribution area of HZ; typical neuropathic pain: spon-
taneous pain, hyperalgesia, and hypersensitivity; not coagulation
dysfunction; no infection within the distribution area of HZ; ability
to tolerate PNS treatment; not consciousness disorder.

Patients were excluded for the following reasons: 1) treated
with other interventional therapy; 2) absence of 180 days follow-
up data.
A total of 196 HZ ophthalmicus patients were initially exam-

ined. Among them, 107 patients met the initial inclusion criteria.
However, 39 patients were excluded due to exclusion criteria
(17 patients treated with other interventional therapy; 22 patients
were dropped out within 180 days). Hence, 68 patients were
finally included in this study (Fig. 1).

Description of Interventions
Patients were placed supine position on the treatment bed with

no pillow. After sterilization and local anesthesia with 0.5% lido-
caine, a modified Tuohy needle was perpendicular punctured
though skin 20 mm above the lateral canthus. Then a 1 × 8 eight-
contact percutaneous lead (Model: 18366901, St. Jude Medical,
St. Paul, MN, USA) was implanted though puncture needle at an
appropriate physiologic and anatomic position under the guidance
of C-arm (Fig. 2). A successful stimulation was defined as “pleasant
paresthesia covering at least 50 percent of the painful area” (16).
All patient received only one lead electrode and were success-

fully implanted the lead. The stimulation was at the following set-
tings: tonic mode (only tonic mode could be used in Chinese
mainland), constant current amplitude of 4–10 mA, pulse width of
240–500 μs, frequency of 40 Hz, and contact polarity of 2 −, 7 +.
In order to make patients sleep well at night, this program was
shut down during 10 PM–6 AM. The patient could receive PNS
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Figure 1. Patient flow diagram.

Figure 2. X-ray image of an electrode lead punctured. [Color figure can be
viewed at wileyonlinelibrary.com]

Table 1. Demographic Characteristics of Patients (Mean ± SD).

Patients Study group (n = 68)

Age (years) 73.26 ± 9.26
Female/male, n 37/31
Weight (kg) 65.46 ± 10.23
Disease duration (days) 59.98 ± 21.50
Average pain scores 7.33 ± 1.87
Stimulation duration (days) 10.77 ± 2.45
Develop to PHN (n) 4

Figure 3. Significantly decreased mean NRS scores after short-term PNS.
*p < 0.001.
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treatment in home if he got well analgesic effect with steady
stimulation after two days in-hospital observation. Patients got a
short-term PNS treatment for 7–14 days according to the degree
of pain relief.

Drug Administration
All patients could be administered analgesic agents, including

tramadol and pregabalin for pain control if they were suffered
severe pain. The two drugs could be combined medication. The
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Figure 4. Significantly improved mean SF-36 scores after short-term PNS. *p < 0.001.
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dosage was increased or reduced according to the alteration of
pain severity.

Outcome Measures
Numeric Rating Scale
The NRS scores before treatment and on days 3, 7, 14, 30, 90,

and 180 after treatment were collected.

SF-36
The Chinese version SF-36 scores, including general health,

social function, emotional role, mental health, bodily pain, physi-
cal functioning, physical role and vitality, before treatment and on
days 30, 90, and 180 after treatment also were collected.

Average Dosages of Analgesic Agents
Tramadol and pregabalin could be combined medication if patients

suffered severe pain. The average daily dosages (mg/d) were collected
before treatment and on days 30, 90, and 180 after treatment.

Side Effects
Any side effects, including bleeding at the puncture site, infec-

tion, increased pain, and other adverse reactions, were collected.

Statistical Analysis
Numeric variables are expressed as mean ± SD values and the

number of observations. Categorical variables are described using
the number of frequencies and percentages. The statistical analy-
sis was performed using Microsoft Excel and SPSS version 18.0
software (SPSS, Inc., Chicago, IL, USA). The differences in NRS and
SF-36 scores were analyzed by paired t-test. The variations in the
consumption of analgesics were assessed using chi-squared test
and Fisher’s exact test. A p < 0.05 was considered to be statisti-
cally significant. Safety analyses were conducted for the incidence
of side effects.

RESULTS
Demographics
Sixty-eight patients were finally enrolled in this study. Demo-

graphic characteristics of the patients were summarized in
Table 1. The mean age was 73.26 ± 9.26 years old (ranging from
65 to 93 years old), the mean duration of pain starting from the
rash onset was 59.98 ± 21.50 days (ranging from 15 to 90 days),
and the mean duration of stimulation was 10.77 ± 2.45 days.

Numeric Rating Scale
Patients obtained a significant pain relief on three days after

treatment (3.39 ± 1.45) compared to baseline (7.33 ± 1.87) and
the NRS scores declined gradually during the all the follow-up
period (p < 0.001; Fig. 3). At the 180 days follow-up point, a total
of 4 patients (5.8%, 4/68) were converted to ophthalmic PHN
(NRS ≥ 3), including 2 patients (2/68, 2.9%) suffered severe pain
(NRS ≥ 6). On the other hand, 64 patients (94.2%, 64/68) could
obtain excellent pain relief (NRS ≤ 2).

SF-36
General Health
General health scores increased significantly on 30 days after

treatment compared to baseline and could rise gradually during
all the follow-up period (p < 0.001) (Fig. 4a).

Social Function
Social function scores increased significantly on 30 days after

treatment compared to baseline and could maintain during the
all the follow-up period (p < 0.001) (Fig. 4b).

Emotional Role
Emotional role scores increased significantly on 30 days after

treatment compared to baseline and could maintain during the
all the follow-up period (p < 0.001) (Fig. 4c).

Mental Health
Mental health scores increased significantly on 30 days after

treatment compared to baseline and could rise gradually during
the all the follow-up period (p < 0.001) (Fig. 4d).

Body Pain
Body pain scores increased significantly on 30 days after treat-

ment compared to baseline and could rise gradually during the
all the follow-up period (p < 0.001) (Fig. 4e).

Physical Function
Body pain scores increased significantly on 30 days after treat-

ment compared to baseline and could rise gradually during the
all the follow-up period (p < 0.001) (Fig. 4f).

Physical Role
Physical role scores increased significantly on 30 days after

treatment compared to baseline and could maintain during the
all the follow-up period (p < 0.001) (Fig. 4g).

Vitality
Vitality scores increased significantly on 30 days after treatment

compared to baseline and could maintain during the all the
follow-up period (p < 0.001) (Fig. 4h).

Analgesic Agents
The daily dosages of tramadol (p < 0.001) and pregabalin

(p < 0.001) were both significantly reduced on each time point
after PNS treatment compared to baseline (Fig. 5).

Side Effects
There was no patient suffered bleeding at the puncture site,

infection, increased pain, or other side effects after treatment. No
patient was withdrawn from the treatment due to adverse
reactions.

DISCUSSION

Short-term PNS on supraorbital nerve not only effectively
relieved pain, but also significantly reduced the average dosage
of analgesic agents for elder patients with HZ ophthalmicus. The
results also revealed that the treatment could significantly
improve SF-36 scores, which reflect the overall quality of life. This
therapeutic strategy could reduce the incidence of ophthalmic
PHN in elder HZ ophthalmicus patients.
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As age is a risk factor in the incidence of PHN, 12.4% of elderly
HZ patients (≥65 years) could convert to PHN without effective
treatment (17). Because ophthalmic PHN pain can be very severe,
even disturbing sleep and disabling patients, it should be
prevented as well as possible, especially for older patients (18).
Our previous articles (19) has shown that high-voltage, long-
duration pulsed radiofrequency on gasserian ganglion is an effec-
tive for acute/subacute zoster-related trigeminal neuralgia.
Because primary sensory neuron of ophthalmic nerve is localized
deeply in the gasserian ganglion, it may cause serious complica-
tions if puncturing deeply though oval foramen.
PNS has been used in the treatment of several chronic refrac-

tory pain conditions including pain due to peripheral nerve dys-
functions, complex regional pain syndrome, and cranial neuralgias
(20–22).The supraorbital nerve is a branch of the ophthalmic
nerve, which extends from the supraorbital notch or foramen to
the subcutaneous area and distributes in the frontal skin (23). PNS
on supraorbital nerve is a simple and safe operation. All the
patients in this study completed implantation of the electrodes
within one hour and there was no serious side effect after
treatment.
In our study, 64 patients (94.2%) could obtain excellent pain

relief and were satisfied with therapeutic effect. This result illus-
trated that the permanent implantation of PNS was unnecessary
for these patients. They could save the massive medical funds
and avoid damages of further surgery. The incidence in our study
of converted to ophthalmic PHN (4 patients, 5.8%) was signifi-
cantly decreased compared to Weitzman’s result (12.4%) (17).
Although PNS was applied to one branch of ophthalmic nerve
(supraorbital nerve) in our study, dramatic relief of pain could be
observed in all the distribution area of ophthalmic nerve. It is
likely to be due to PNS could decrease hyperexcitability and long-
term potentiation of neurons (24). The average dosages of
tramadol and pregabalin also were significantly reduced com-
pared to baseline. Patients in the study also were experienced sig-
nificantly improved quality of life.
However, there were several limitations in this study, which

should be addressed in future trial. First, this was a retrospective
study and patients were recruited from a single center, and the
sample size was small. Second, the patients were only followed
for 180 days after treatment. Future study should be a RCT trial
with larger sample and longer follow-up. However, the current

findings revealed that short-term PNS was an effective pain relief
method for elder HZ ophthalmicus patients.

CONCLUSIONS

Short-term PNS on supraorbital nerve can obviously relieve the
pain for elder HZ ophthalmicus patients, thus improving the qual-
ity of life with less analgesic drugs and reducing the incidence of
ophthalmic PHN.
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COMMENT

This article presents observational data of short-term peripheral
nerve stimulation (PNS) efficacy in elderly patients series of herpes
zoster ophthalmicus. This group of authors from China present their
clinical experience of the application peripheral nerve stimulation
(PNS) as a temporary, surgically invasive modality for treatment to

prevent the transformation of herpes zoster ophthalmicus to post-
herpetic neuralgia. Data from 68 patients with severe pain (numerical
rating scale more than 5) and without any interventional therapy
was obtained in retrospective fashion with 180 days of follow up trial
of temporary implantation and stimulation of the peripheral part of
the supraorbital branch of the trigeminal nerve. The results of this
study are interesting in several aspects:
This short-term PNS trial showed significant efficacy rate for con-

trol of facial pain due to HZ ophthalmicus, which was achieved on
day 3 after the procedure. 94.2% of study subjects obtained pain
reduction to NRS less then 2 which was maintained over 180 days
follow up period with reduction of daily doses of pain medication
and improvement in index score of general health.
The data of this study support the evidence that the trial of tri-

geminal nerve PNS is a safe procedure: no bleeding at the puncture
site, infection, or increase of pain was recorded. The authors provided
data of a 5.8% conversion rate from HZ ophthalmicus to PHN which
is twice less than the literature data shows for the natural history of
ophthalmic PHN. Taking into account that approximately 30% of
patients with PHN experienced facial pain that lasted more than a
year and could last up to 10 years short-term invasive trial of PNS
could significantly decrease the cost of medical management. How-
ever, an important limitation of this study is the absence of a control
group and even historical control data. Therefore, before rec-
ommending these methods to clinical practice, data of this study
should be confirmed by a multicenter controlled clinical trial.

Serge Rasskazoff, MD
Belleville, IL USA
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