
Background: Spinal cord stimulation can be considered in PHN patients if conservative treatment 
is not effective. However, the long-term pain outcomes of temporary (7-14 days) spinal cord 
stimulation (tSCS) in refractory PHN patients with a course of more than 3 months have not been  
documented.

Objectives: To investigate the efficacy of tSCS as a treatment for refractory PHN.

Study Design: Retrospective study.

Setting: Pain Department in a university hospital.

Methods: A total of 52 patients with refractory PHN were treated with tSCS between March 
2018 and February 2021. Their medical records were collected, and the patients were divided 
into 3 groups according to the course of their disease into the medium-term group, long-term 
group and ultra-long-term group. The changes in the numeric rating scale (NRS) scores, Pittsburgh 
sleep quality index (PSQI) responses, pain relief rate, postoperative efficiency and patients’ use of 
analgesics were recorded before the operation, 3 days, 10 days, one month, 3 months, 6 months 
and 12 months after the operation.

Results: The average NRS scores, the maximum NRS scores and the PSQI scores at 3 days, 10 
days, one month, 3 months, 6 months and 12 months after the operation were significantly 
lower than those before the operation (P < 0.05). The average NRS scores and the maximum NRS 
scores of all groups increased significantly from one month to 6 months compared to those at 10 
days after the tSCS treatment, and they decreased significantly at 12 months compared with 6 
months post-operation. The average NRS scores of the medium-term and long-term group were 
significantly lower than that of the ultra-long-term group at 1-3 months after the operation, and 
the maximum NRS scores at one month, 3 months and 12 months after the operation were also 
significantly lower in the medium-term and long-term group compared to the ultra-long-term 
group. The average PSQI scores at 1-12 months after the operation were not significantly higher 
than that at 10 days after the operation, but it decreased significantly at 12 months compared with 
6 months after the operation. Among the 3 groups, the PSQI scores of the medium-term and long-
term group were significantly lower than those of the ultra-long-term group at 6 months after the 
operation. The postoperative pain relief rate ranged from 41.51%-59.81%, and the total effective 
rate was 42.31%-69.23%, and there was no significant difference among the 3 groups. Some 
patients still needed analgesics at 12 months after the operation, but the number of patients who 
were taking medications post-operation was significantly lower than that before the operation.

Limitations: This is a single-center retrospective study with the inability to completely control for 
variables. Additionally, the number of cases is small and the follow-up duration is short.

Conclusion: tSCS can be used as a safe and effective method to relieve refractory PHN, and the 
curative effect is substantially higher in patients with a disease course of 3-12 months compared to 
that in patients with a course of more than 12 months.

Key words: Refractory post-herpetic neuralgia, temporary spinal cord stimulation, numeric rating 
scale, Pittsburgh sleep quality index, postoperative efficiency
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PPost-herpetic neuralgia (PHN) is defined as the 
pain that lasts for one month or more after 
the recovery from herpes zoster (HZ). Due 

to the differences in treatment and prognosis, pain 
that lasts more than 3 months after recovery from 
HZ is clinically known as refractory PHN (1,2). It is 
estimated that 5% - 30% of HZ patients experience 
pain that lasts for months, years or even a lifetime (3). 
Treatment of refractory PHN is still difficult in clinical 
practice. Current treatment of PHN uses analgesic 
drugs, but when its curative effect is unsatisfactory, it is 
necessary to consider neurointerventional techniques. 
Neuroregulatory techniques such as nerve pulse 
radiofrequency therapy and spinal cord or peripheral 
nerve stimulation might produce better analgesic 
effect and restore nerve function in patients with 
refractory PHN (4-6). The limited clinical data shows 
that the efficacy of neuromodulation techniques was 
higher in patients with herpetic neuralgia compared 
to diseases. Among these methods, temporary spinal 
cord stimulation (tSCS) has the advantages of a short 
cycle, low cost, few serious complications, and high 
patient compliance. However, there is no conclusion 
on the efficacy of tSCS in refractory PHN patients. This 
paper uses retrospective analysis to analyze the related 
indicators and observe the curative effect of tSCS on 
patients with refractory PHN.

Methods

Participants
Refractory PHN patients who received tSCS treat-

ment between March 2018 and March 2021 were se-
lected for this retrospective analysis. All patients were 
informed of the risks and expected effects of the op-
eration, after which they voluntarily chose to undergo 
tSCS and signed a written informed consent form. All 
the data for this study came from hospitalization medi-
cal records and telephone follow-up questionnaires at 
different time points. A total of 52 patients, who met 
the inclusion criteria of this study, were selected and 
their basic information was summarized. The patients 
were divided into 3 groups according to the course of 
their disease: the medium-term group (had a course of 
less than 6 months), the long-term group (had a course 
of 6-12 months) and the ultra-long-term group (had a 
course of more than 12 months) (Table 1).

The inclusion criteria for this study were as follows: 
1) History of HZ and definite nerve injury segments 
with unilateral lesions; 2) disease course ≥ 3 months; 

3) preoperative average Numeric Rating Scale (NRS) 
score ≥ 5; 4) poor efficacy of previous standardized 
treatments, such as large oral doses of analgesics, with 
intolerable adverse reactions (such as dizziness and 
nausea), and poor efficacy of previous interventional 
therapies such as acupuncture, nerve block, and nerve 
pulse radiofrequency.

The exclusion criteria for this study were as fol-
lows: 1) stimulation time of tSCS is less than 7 days; 2) 
combined with poorly controlled psychological or men-
tal disorders such as severe anxiety and depression; 3) 
surgical contraindications such as severe infection, co-
agulation dysfunction or intraspinal lesions; 4) unable 
to accurately describe the pain type and NRS score, loss 
of follow-up immediately after operation, or undergo-
ing other minimally invasive interventional surgeries 
during the follow-up period.

Operation and Program-controlled Mode
1) tSCS operation: the electrode implantation was 

performed by the deputy chief physician and chief phy-
sician according to the standard procedure. Operators 
used Tuohy epidural needles for the epidural puncture 
and implanted an 8-contact electrode (Medtronic 3873) 
into the patient’s epidural cavity under real-time C-arm 
fluoroscopy guidance. The electrode was placed on 
the affected side of the target spinal dorsal horn cor-
responding to the nerve segment of the pain area (Fig. 
1) (7). The electrode was then connected to the cable 
(Medtronic 355531) and the stimulator (Medtronic 
37022), and the electrode position was fine-tuned ac-
cording to test results from electrical stimulation. 

2) tSCS program-controlled mode: The program-
controlled mode of low-frequency electrical stimula-
tion was used for all patients. The specific parameters 
of the doctor’s program controller (Medtronic 8840) 
were as follows: 60-100Hz frequency, 60-300 μs pulse 
width, and 0.5V-3.5V voltage. Physicians adjusted the 
voltage intensity and program control parameters in 
real-time based on the changes in the pain response 
of patients. The ideal numbness and picotement dis-
tribution of electrical stimulation is the key to obtain 
sufficient curative effect (8).

Precautions
The patients were placed on bed rest for 24 hours 

after the operation, and were advised to avoid torso 
overextension, flexion or rotation so as to prevent 
electrode displacement. Patients took postoperative 
analgesic drugs as needed, and if their reported NRS 
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pain score was ≥ 7, a temporary intramuscular injection 
of 5 mg of dizosin was given every 12 hours at most. 
Continuous electrical stimulation of tSCS is typically 
applied for 7-14 days (9). After stopping stimulation, 
the electrode was removed if the pain in the patient’s 
lesion area was not aggravated.

Observation and Evaluation Index
The NRS score was categorized as no pain (0 point), 

mild pain (1-3 point), moderate pain (4-6 point), severe 
pain (7-9 point) and intolerable pain (10 point). Pa-
tient’s reported NRS scores 4 times a day: in the morn-
ing, in the midday, in the evening and before bedtime. 

The average NRS score (the sum of all NRS scores within 
24 hours/4) and the maximum NRS score waw recorded 
before the operation, and 3 days, 10 days, one month, 
3 months, 6 months and 12 months after the operation.

The Pittsburgh Sleep quality Index (PSQI) was used 
to evaluate the sleep quality of patients at each time 
point. The index consists of 18 self-evaluation items 
belonging to 7 sub-categories. The score of each sub-
category ranges from 0-3 making the total score 0-21. 
The higher the score, the worse the patient’s sleep 
quality. 

Pain relief rate (%) was calculated as: (preoperative 
average NRS score - postoperative average NRS score) / 

Table 1. General characteristics of  the patients (n = 52).

Demographic Information Total(n = 52)
Medium- term 

(n = 27)
Long term(n = 

16)
Ultra-long 

term(n = 9)

Gender (n, men/women) 26/26 15/12 8/8 3/6

Age (yrs, x ± SEM) 68.96 ± 1.24 68.0 ± 1.61 73.06 ± 2.40 64.56 ± 2.39

Course of disease (mons, x ± SEM) 7.33 ± 0.88 3.63 ± 0.14 7.44 ± 0.34 18.22 ± 2.84

Regulation time (days, x ± SEM 10.5 ± 0.18 10.19 ± 0.24 10.94 ± 0.36 10.67 ± 0.41

Side (n, left/right) 18/34 8/19 6/10 4/5

Involved dermatome (n, cervical/thoracic/lumbosacral) 14/31/7 8/16/3 6/8/2 0/7/2

Comorbidity (n, yes/no) 39/13 17/10 15/1 7/2

Fig. 1. Intraoperative x-ray images of  tSCS in a patient with T10 neuralgia on the left side. (A) anteroposterior radiographs 
of  the puncture needle (the needle entered the epidural cavity from the left side of  the T10/T11 intervertebral space); (B) 
anteroposterior radiographs of  the 8-contact electrode (the electrode tip was located on the left side of  the inferior margin of  the 
T6 vertebral body); (C) lateral radiographs of  the electrode (the electrode was located on the dorsal side of  the spinal cord in the 
spinal canal).
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preoperative average NRS score × 100 is the pain relief 
rate. A pain relief rate > 75% is considered an excel-
lent effect, 50% ≤ pain relief rate ≤ 75% is considered a 
good effect, 25% ≤ pain relief rate < 50% is considered 
poor effect, and pain relief rate < 25% is considered 
invalid. 

Postoperative efficiency (%) was calculated as: 
(excellent effect + good effect) / total number of cases 
× 100.

The amount and types of analgesics used by pa-
tients were recorded before operation, and 10 days, 
one month, 3 months, 6 months and 12 months after 
the operation. The conventional drugs prescribed to 
patients included anticonvulsant drugs (prebelin and 
gabapentin), antidepressant drugs (amitriptyline and 
Duloxetine), opioid drugs, and their compound prepa-
rations (paracetamol oxycodone, paracetamol trama-
dol, tramadol, and oxycodone) (10).

Serious adverse events or operative complica-
tions during hospitalization of all patients were also 
recorded.

Statistical Analysis
Statistical differences were analyzed using the SPSS 

25.0 software (SPSS Company). Data was presented as 
mean ± standard error (x ± SEM). The t-test was used 
to compare the normal distribution of age, regula-
tion time, etc., among the study groups. The GEE test 
was used to compare the data that was not normally 
distributed, such as the NRS score, the PSQI score, etc. 
The counting data was expressed as a percentage (%). 
The postoperative efficiencies of the groups were com-
pared using the Fisher test, and the pain relief rate was 
compared using the Friedman test. The criterion for 
statistical significance was P < 0.05.

Results

General characteristics of patients
There was no significant difference in the gender, 

age and stimulation time of each group (P > 0.05) 
(Table 1). However, most patients had HZ lesions in 
their right side, patients’ pain segments were most 
commonly in the thoracic nerve, and most patients 
had definite comorbidity such as heart, lung, or kid-
ney diseases, diabetes, malignant tumors, infectious 
diseases or immune system diseases. The differences 
in in terms of the lesion side, involved dermatome and 
comorbidity of the groups were statistically significant 
(P < 0.05). 

Surgical Procedures and Related Adverse 
Events

The adverse events that occurred during hospital-
ization included one mild case of cerebrospinal fluid 
leakage (the wound healed after the puncture point 
was sutured) and one case of pneumothorax (the 
wound healed without special treatment). There were 
no other serious complications such as intraoperative 
nerve or spinal cord injuries, hematoma, postoperative 
infections or wire breakages. Intraoperative images of 
typical cases are shown in Fig. 1.

Comparison of NRS Scores
Compared with those before the operation, the 

average NRS scores reported by all groups’ patients 
decreased significantly after the operation (P < 0.05) 
(Fig. 2A). The average NRS score and the maximum 
NRS score of all groups at 10 days post-operation were 
significantly lower than those at 3 days after the opera-
tion (P < 0.05). However, the NRS scores of all groups 
at one month, 3 months and 6 months post-operation 
were significantly higher than those at 10 days after 
the operation (P < 0.05). The average NRS score of all 
groups at 3 months post-operation was significantly 
higher than that at one month post-operation, but the 
average NRS score and the maximum NRS score at 6 
months and 12 months after the operation were sig-
nificantly lower than those at previous time points (P 
< 0.05). 

Among the 3 groups, the average NRS scores and 
the maximum NRS scores reported by the medium-term 
and long-term groups were significantly lower than 
those of the ultra-long-term group (P < 0.05). However, 
there was no difference in the average NRS scores and 
the maximum NRS scores of the medium-term and long 
term groups (P > 0.05). Compared with the ultra-long-
term group, the average NRS scores of the medium-
term and long-term groups were significantly lower 
at 1-3 months after the operation (P < 0.05) (Fig. 2B). 
Additionally, compared to the ultra-long-term group, 
the long-term group had a significantly lower average 
NRS score at 10 days and 6 months post-operation (P < 
0.05), and the medium-term group had a significantly 
lower average NRS score at 3 days and 12 months 
post-operation (P < 0.05). In terms of the maximum 
NRS score, the medium-term and long-term groups 
had significantly lower scores than the ultra-long-term 
group at one month, 3 months and 12 months after the 
operation (P < 0.05) (Fig. 2C). Meanwhile at 3 days and 
6 months post-operation, the maximum NRS score of 
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the ultra-long-term group was significantly higher than 
that of the medium-term group, but significantly lower 
than that of the long-term group. 

Comparison of PSQI scores
The average PSQI scores of patients from all groups 

after the operation were significantly lower than those 
before the operation (P < 0.05) (Fig. 3A). The PSQI score 
at 10 days post-operation was significantly lower than 
that at 3 days after the operation for all groups. At one 
month post-operation, the PSQI score of all groups was 
slightly higher than that at 10 days post-operation, but 
this increase was not statistically significant (P > 0.05). 
The PSQI score of all groups decreased slowly starting 
3 months post-operation, and this decrease became 
significant at 12 months after the operation (P < 0.05). 
However, for all groups, there was no significant dif-
ference in the PSQI score at other time points after the 
operation compared with 10 days post-operation (P > 

0.05). Comparing groups, the PSQI scores of the long-
term group were lower than that of the ultra-long term 
group at one month and 6 months after the operation 
(P <  0.05) (Fig. 3B). At 6 and 12 months post-operation, 
the PSQI scores of the medium-term group were sig-
nificantly lower than that of the ultra-long-term group 
(P < 0.05). 

Pain Relief Rate and Postoperative Efficiency
The pain relief rates of all groups at 3 days, 10 days, 

one month, 3 months, 6 months and 12 months after 
the operation were 45.45%, 59.81%, 49.19%, 41.51%, 
45.37% and 57.21%, respectively. Among them, the 
pain relief rate at 10 days post-operation was signifi-
cantly higher than that at 3 days after the operation, 
and the pain relief rates at one month, 3 months and 
6 months post-operation were significantly lower than 
that at 10 days post-operation (P < 0.05) (Fig. 4Aa). 
The pain relief rate at 12 months post-operation was 

Fig. 2. Comparison of  NRS scores before and after the 
operation. (A) the average NRS score and maximum 
NRS score of  all patients, * P < 0.05, compared with 
scores before the operation, # P < 0.05, compared with 
scores at 10 days after the operation, and ^ P < 0.05, 
compared with scores at the previous time point. (B) the 
average NRS score of  the 3 groups. * P < 0.05, compared 
with the medium-term and long term group, # P < 0.05, 
compared with the medium-term group, and ^ P < 0.05, 
compared with the long-term group. (C) the maximum 
NRS score of  the 3 groups, * P < 0.05, compared with the 
medium-term and long term group, # P < 0.05, compared 
with the medium-term group, and ^ P < 0.05, compared 
with the long-term group.
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significantly higher than that at 3 and 6 months after 
the operation (P < 0.05). Although the pain relief rate 
in the ultra-long-term group was low, there was no 
significant difference in the pain relief rate among the 
3 groups (P > 0.05) (Fig. 4Ab).

The postoperative efficiency of all groups at 3 days, 
10 days, one month, 3 months, 6 months and 12 months 
after the operation were 48.08% (effective for 25 pa-
tients/invalid for 27 patients), 69.23% (36/16), 53.85% 
(28/24), 42.31% (22/30), 44.23% (23/29), and 62.75% 
(32/19), respectively. For all groups, the efficiency rate 
at 10 days post-operation was significantly higher than 
that at 3 days after the operation. However, the effi-
ciency rates decreased significantly at 3 and 6 months 
post-operation compared with that at 10 days post-
operation (P < 0.05) (Fig. 4Ba). The efficiency rate of all 
groups at 12 months post-operation was significantly 
higher than that at 3 months after the operation (P < 
0.05), but it was not significantly higher than that at 
6 months post-operation. Additionally, there was no 
significant difference in the postoperative efficiency 
among the 3 groups (P > 0.05) (Fig. 4Bb). 

The Use of Analgesics.
Compared to pre-operation, the number of pa-

tients using opiods decreased gradually at each time 
point after the tSCS operation in all groups. Addition-
ally, among all groups, the number of anticonvulsant 
and antidepressant users decreased at one, 3, 6 and 12 

months after operation (P < 0.05) (Fig. 5). Only a small 
proportion of patients across all groups still needed to 
take painkillers at 12 months post-operation (only 7 
out of 52 patients needed to use anticonvulsants, 1 out 
of 21 patients needed to use antidepressants, and 3 out 
of 24 patients needed to use opioids).

Discussion

PHN often occurs in elderly patients with HZ who 
also have a variety of other complications, low immu-
nity, and poor nerve repair function (11). The average 
age of the patients in this study was 68 years old, and 
most of the patients were also experiencing other 
complications at the time of this study. There was no 
significant difference in the age of patients in the 3 
groups. Additionally, in this study, there was no signifi-
cant correlation between the age of patients and the 
course of their PHN. In this study, the average electrode 
placement time for tSCS was 10.5 days, and there was 
no statistical difference in the regulation time of elec-
trical stimulation among the 3 groups. In 1993, Shimoji 
et al (12) reported that SCS provided a better analge-
sic effect for neuropathic pain in the neck and trunk. 
However, in this study, the thoracic nerve was found 
to mostly be involved in PHN (12). PHN occurs mostly 
in the thoracolumbar region, but the efficacy of tSCS 
on PHN at different nerve segments remains to be ob-
served (13). There were no serious complications such 
as spinal cord injury, nerve injury, or large electrode 

Fig. 3. Comparison of  PSQI scores before and after the operation (n = 52). (A) the PSQI score of  all patients, * P < 0.05, 
compared with scores before the operation. # P < 0.05, compared with scores at 10 days after the operation, and ^ P < 0.05, 
compared with scores at the previous time point. (B) the PSQI score of  the 3 groups, * P < 0.05, compared with the medium-
term and long-term group, # P < 0.05, compared with the medium-term group, and ^ P < 0.05, compared with the long-term 
group.
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displacement in this study. In this study, only 3.85% 
(2/52 cases) of patients experienced mild complications 
like cerebrospinal fluid leakage or pneumothorax. Fur-
thermore, since the range of motion of the patients’ 
thoracic vertebra was limited, there was less electrode 
displacement observed. 

At 10 days after the operation, the average NRS 
score of all groups was lower than 3, the pain relief rate 
was 59.81%, the postoperative efficacy was as high as 
69.23%, and the PSQI score was gradually decreasing 
during the tSCS treatment. The results indicated that 
the tSCS had a significant real-time analgesic effect 
on refractory PHN patients and produced a significant 
improvement in patients’ sleep quality. A clinical study 
by Yanamoto and Murakawa (14) also showed that 

tSCS could significantly alleviate the pain and improve 
the sleep quality of PHN patients. During the follow-
up period from one to 12 months after the operation, 
the NRS score and PSQI score of the patients enrolled 
in this clinical study were still significantly lower than 
those before the operation (14). In 2016, Yang et al (16) 
published a study showing that the quality of life of 
PHN patients had significantly improved even at 7 days 
after the tSCS operation. Moreover, the study found 
that the analgesic effect of tSCS persisted to a certain 
extent even at the 3-month follow-up period (16). This 
is consistent with the results of this current study in 
which PHN patients could still maintain analgesia for a 
period of time after the removal of the tSCS treatment 
electrodes. The prolonged analgesic effect of tSCS may 

Fig. 4. Comparison of  the pain relief  rate (A) and postoperative efficiency (B) at each time point after the operation. (Aa) 
pain relief  rate of  all patients, * P < 0.05, compared with that at 3 days after the operation, # P < 0.05, compared with that 
at 10 days after the operation, ^ P < 0.05, compared with that at the previous time point, and P < 0.05, compared with that 
at 3 months after the operation; (Ab) pain relief  rates of  the 3 groups; (Ba) postoperative efficiency of  all patients, * P < 
0.05, compared with that at 3 days after the operation, # P < 0.05, compared with that at 10 days after the operation, ^ P < 
0.05, compared with that at the previous time point, and P < 0.05, compared with that at 3 months after the operation; (Bb) 
postoperative efficiency of  the 3 groups.
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be related to the fact that SCS inhibits peripheral and 
central sensitization, further promoting nerve regen-
eration (17-21).

Through the postoperative follow-up, it was found 
that the average NRS score of all groups was higher and 
the pain relief rate of all groups decreased significantly 
between 1-6 months after the operation. The pain re-
lief rate across all groups was only 41.51% at 3 months. 
The postoperative efficiency between 3-6 months 
(ranging from 42.31%-44.23%) was also significantly 
lower than that at 10 days post-operation. However, at 
12 months after the operation, the pain relief rate and 
postoperative efficiency had increased, but it was still 
lower than that at 10 days post-operation. In a previous 
study, Huang et al. also observed that refractory PHN 
patients had a rebound phenomenon after tSCS treat-
ment (22). However, patients with acute and subacute 
herpetic neuralgia did not experience this significant 
decrease in curative effect after the removal of the 
tSCS treatment electrodes (23,24). The refractory PHN 
patients in the current study experienced a reduction 
in analgesic effect of tSCS after the electrodes were 
removed, which might be because the tSCS is unable to 
completely reverse the neuropathic injury of the struc-
turally damaged nerves that the patients may have. 

Current literature compares the treatment of pa-
tients in the acute, subacute, or PHN phase of herpes 
zoster-related pain, but the surgical efficacy in patients 
with different PHN courses has rarely been compared 
(22). In terms of the average and maximum NRS 
score, there were differences in the medium-term and 
long-term groups compared with the ultra-long-term 

group, especially at 1-3 months after the operation. At 
6 months after the operation, the all patients in the 
medium-term and long-term groups had significantly 
better sleep quality than those in the ultra-long-term 
group. And at 12 months post-operation, the pain 
relief and sleep quality of all patients in the medium-
term group were significantly better than that of the 
ultra-long-term group. On the other hand, the pain re-
lief rate and postoperative efficiency of patients in the 
ultra-long-term group were lower than those of the 
other groups, but this difference was not statistically 
significant. A study published by Kurklingsky et al (27) 
in 2018 reported that more patients received long-term 
pain relief from tSCS than permanent SCS. However, 
those patients received tSCS soon after the resolution 
of HZ lesions, which have prevented them from de-
veloping chronic pain sensitization and thus allowed 
them to achieve better outcomes from tSCS (14,25,26). 
Patients in the early stages of PHN, tSCS can have better 
efficacy compared to permanent SCS. This supports the 
results of the current study which demonstrates that 
tSCS could relieve pain and improve sleep quality bet-
ter in refractory PHN patients with a course of less than 
12 months compared to patients with a course of more 
than 12 months. This suggests that refractory PHN pa-
tients can still consider tSCS operation within the first 
year of disease course.

In a 2020 study by Huang et al (22), only 37.5% of 
PHN patients had VAS scores less than 2 at 12 months 
after tSCS. In this study, the average PHN duration of 
patients was 640.3 ± 173.6 days (22). Meanwhile, a 2018 
literature review showed that 54 patients underwent 
tSCS within 6 months of HZ symptoms resolution, of 
which 42 patients (77.8%) achieved long-term relief 
during the 3.2 months follow-up period (27). In this 
paper, at 12 months post-operation, the postoperative 
efficiency was 62.75%, and the pain relief rate was 
57.21% (27). Comparing the results of these two stud-
ies to the current study (in which the average PHN 
duration of patients is 7.33 ± 0.88 months) shows that 
patients with a longer the course of herpetic neuralgia, 
experience a lesser long-term analgesic effect from 
tSCS (28,29).

Other studies have shown that tSCS treatment 
was less efficient in producing long-term pain relief 
compared to permanent SCS in PHN patients (30). In a 
literature review, Kurklingsky et al (27) summarized 16 
studies about permanent SCS treatment of PHN, and 
showed that the average pain relief rate was 79.0% 
during an average follow-up period of 50.8 months. 

Fig. 5. The number of  patients using analgesics before and 
after operation (n = 52). * P < 0.05, compared with that 
before the operation in the same group.
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However, only 47.1% (120/255) of patients experienced 
long-term remission (50% decrease in VAS scores), 
and some patients still needed medication-assisted 
treatment (27). Another literature review analyzed 
12 papers reporting the tSCS treatment of 134 PHN 
patients with an average follow-up time of 12.85 
months (31). Of these 134 PHN patients, 91 patients 
(67.9%) achieved long-term pain relief, and the aver-
age improvement rate was 61.4% (31). In this study, the 
pain relief rate of refractory PHN patients rebounded 
to 57.21% at 12 months after the operation, and the 
postoperative efficiency also increased to 62.75% (31). 
Additionally, the number of patients regularly taking 
analgesics continued to decline during the follow-up 
period, and at 12 months post-operation, the number 
was significantly lower than that before the operation 
(31). Prospective studies in which PHN patients were 
treated with tSCS and other minimally invasive inter-
ventional therapies show that the efficacy and safety 
of tSCS was better than the other therapies (32-34). 
Therefore, considering the above factors, although the 
long-term pain relief rate and postoperative efficiency 
of tSCS treatment is not high, due to the current limited 
therapies, refractory PHN patients within 12 months of 
PHN course might find that tSCS is still worth trying to 
achieve better long-term relief.

Limitations
This is a single-center retrospective study with a 

relatively small number of cases and a follow-up time 
of only 12 months after tSCS. Thus, a multicenter study 
with a larger patient cohort might reveal more insight 
into PHN treatment. This study also does not compare 
tSCS with other minimally invasive treatments. In future 
studies, the therapeutic effect of different electrode 
placements and the neural regulation mode on PHN 
treatment should be researched.

Conclusion

The results of this study suggest that tSCS treat-

ment could reduce the pain degree and the improve 
sleep quality of refractory PHN patients in 12 months 
after the operation. This implies that tSCS could be 
used as a safe and effective therapy for refractory PHN. 
The therapeutic effect of tSCS in PHN patients within 12 
months of PHN course was better than that in patients 
with more than 12 months of PHN course. However, the 
long-term pain relief rate and postoperative efficiency 
were low within 12 months of follow-up after tSCS. 
Thus, further investigation is needed to determine an 
effective way to reduce the pain experienced by refrac-
tory PHN patients.

Acknowledgments
The authors gratefully thank the patients of the 

study and acknowledge the Information Department 
of Second Xiangya Hospital for their support and as-
sistance in this work and would also like to thank Jia 
Hu, Danxia Xiao and Lijun Tao for their support during 
data collection and analysis.

Author Contributions
Xin Li conducted the study including data collection 

and analysis, statistical analysis, data interpretation, 
and wrote the manuscript; Yaping Wang interpreted 
the data and reviewed and edited the manuscript; Kai 
Chen performed data collection and statistical analysis; 
Dingquan Zou designed the study, interpreted the data 
and wrote the manuscript; All authors approved the 
final manuscript and agree with its submission.

Compliance with Ethics Guidelines
This observational data collection adhered to the 

ethical principles of the Declaration of Helsinki. This 
study is a prospective data collection without any in-
tervention, which complies with the ethical guidelines 
of the Declaration of Helsinki and is approved by the 
Ethics Committee of second Xiangya Hospital of Cen-
tral South University (No.2022-543, date of registration: 
2022-06-20).

1.	 Huang J, Yang S, Yang J, et al. Early 
treatment with temporary spinal 
cord stimulation effectively prevents 
development of postherpetic neuralgia. 
Pain Physician 2020; 23:E219-E230.

2.	 Texakalidis P, Tora MS, Boulis NM. 
Neurosurgeons’ armamentarium 
for the management of refractory 
postherpetic neuralgia: A systematic 

literature review. Stereotact Funct 
Neurosurg 2019; 97:55-65. 

3. 	 Hadley GR, Gayle JA, Ripoll J, et al. Post-
herpetic neuralgia: A review. Curr Pain 
Headache Rep 2016; 20:17.

4. 	 Dworkin RH, O’Connor AB, Kent J, 
et al. Interventional management 
of neuropathic pain: NeuPSIG 

recommendations. Pain 2013; 
154:2249-2261.

5. 	 Shi Y, Wu W. Treatment of neuropathic 
pain using pulsed radiofrequency: A 
meta-analysis. Pain Physician 2016; 
19:429-444.

6.	 Chang MC. Efficacy of pulsed 
radiofrequency stimulation in patients 

References



Pain Physician:September/October 2024 27:E715-E724

E724 	 www.painphysicianjournal.com

with peripheral neuropathic pain: A 
narrative review. Pain Physician 2018; 
21:E225-E234.

7. 	 Sun L, Peng C, Joosten E, et al. Spinal 
cord stimulation and treatment of 
peripheral or central neuropathic pain:  
Mechanisms and clinical application. 
Neural Plast 2021; 2021:5607898.

8. 	 Sdrulla AD, Guan Y, Raja SN. Spinal 
cord stimulation: Clinical efficacy and 
potential mechanisms. Pain Pract 2018; 
18:1048-1067.

9. 	 Huang M, Chen Q, Wu S, et al. Treatment 
efficacy and technical advantages of 
temporary spinal nerve root stimulation 
compared to traditional spinal cord 
stimulation for postherpetic neuralgia. 
Pain Physician 2022; 25:E863-E873. 

10. 	 Gudin J, Fudin J, Wang E, et al. Treatment 
patterns and medication use in patients 
with postherpetic neuralgia. J Manag 
Care Spec Pharm 2019; 25:1387-1396.

11.	 Shrestha M, Chen A. Modalities in 
managing postherpetic neuralgia. 
Korean J Pain 2018; 31:235-243.

12. 	 Shimoji K, Hokari T, Kano T, et al. 
Management of intractable pain with 
percutaneous epidural spinal cord 
stimulation: Differences in pain-
relieving effects among diseases 
and sites of pain. Anesth Analg 1993; 
77:110-116. 

13.	 Moriyama K. Effect of temporary spinal 
cord stimulation on postherpetic 
neuralgia in the thoracic nerve area. 
Neuromodulation 2009; 12:39-43. 

14.	 Yanamoto F, Murakawa K. The effects 
of temporary spinal cord stimulation 
(or spinal nerve root stimulation) on 
the management of early postherpetic 
neuralgia from one to six months of its 
onset. Neuromodulation 2012; 15:151-154.

15. 	 Viswanath O, Urits I, Bouley E, et 
al. Evolving spinal cord stimulation 
technologies and clinical implications 
in chronic pain management. Curr Pain 
Headache Rep 2019; 23:39.

16.	 Yang WR, Yu Y, Xie P, et al. Clinical 
observation of treatment of postherpetic 

neuralgia with spinal cord stimulation. 
Chinese Journal of Pain Medicine 2016; 
22:664-667.

17. 	 Smits H, van Kleef M, Holsheimer J, et 
al. Experimental spinal cord stimulation 
and neuropathic pain: Mechanism 
of action, technical aspects, and 
effectiveness. Pain practice: the official 
journal of World Institute of Pain 2013; 
13:154-168.

18. 	 van Beek M, van Kleef M, Linderoth 
B, et al. Spinal cord stimulation in 
experimental chronic painful diabetic 
polyneuropathy: Delayed effect of high-
frequency stimulation. Eur J Pain 2017; 
21:795-803.

19. 	 Meuwissen KPV, Gu JW, Zhang TC, 
et al. Burst spinal cord stimulation in 
peripherally injured chronic neuropathic 
rats: A delayed effect. Pain practice: the 
official journal of World Institute of Pain 
2018; 18:988-996.

20.	 Chakravarthy KV, Xing F, Bruno 
K, et al. A review of spinal and 
peripheral neuromodulation and 
neuroinflammation: Lessons learned 
thus far and future prospects of biotype 
development. Neuromodulation 2019; 
22:235-243.

21.	 Liu M, Yin C, Jia Z, et al. Protective effect 
of moderate exogenous electric field 
stimulation on activating netrin-1/DCC 
expression against mechanical stretch-
induced injury in spinal cord neurons. 
Neurotox Res 2018; 34:285-294.

22. Huang J, Yang S, Yang J, et al. Early 
treatment with temporary spinal 
cord stimulation effectively prevents 
development of postherpetic neuralgia. 
Pain Physician 2020; 23:E219-E230. 

23.	 Dong DS, Yu X, Wan CF, et al. Efficacy 
of short-term spinal cord stimulation 
in acute/subacute zoster-related pain: A 
retrospective study. Pain Physician 2017; 
20:E633-E645.

24.	 Sun W, Jin Y, Liu H, et al. Short-term 
spinal cord stimulation is an effective 
therapeutic approach for herpetic-
related neuralgia-A Chinese nationwide 
expert consensus. Front Aging Neurosci 

2022; 20:939432.
25.	 Kim J, Park I, Park B, Lee Y. Temporary 

neuromodulation in postherpetic 
neuralgia. The 58th Scientific Meeting 
of the Korean Pain Society 2014. 

26.	 Iseki M, Morita Y, Nakamura Y, et al. 
Efficacy of limited-duration spinal cord 
stimulation for subacute postherpetic 
neuralgia. Ann Acad Med Singapore 
2009; 38:1004–1006. 

27.	 Kurklinsky S, Palmer SC, Arroliga MJ, 
et al. Neuromodulation in postherpetic 
neuralgia: Case reports and review of the 
literature. Pain Med 2018; 19:1237-1244.

28. 	 Cohen SP, Mao J. Neuropathic 
pain: Mechanisms and their clinical 
implications. BMJ 2014; 5:348.

29.	 Jaggi AS, Singh N. Role of different 
brain areas in peripheral nerve injury-
induced neuropathic pain. Brain Res 
2011; 1381:187-201.

30.	 Aggarwal A, Suresh V, Gupta B, et al. 
Post-herpetic neuralgia: A systematic 
review of current interventional pain 
management strategies. J Cutan Aesthet 
Surg 2020; 13:265-274.

31.	 Isagulyan E, Tkachenko V, Semenov D, 
et al. The effectiveness of various types 
of electrical stimulation of the spinal 
cord for chronic pain in patients with 
postherpetic neuralgia: A literature 
review. Pain Res Manag 2023; 24:6015680.

32. 	 Lin CS, Lin YC, Lao HC, et al. 
Interventional treatments for 
postherpetic neuralgia: A systematic 
review. Pain Physician 2019; 22:209-228.

33. 	 Liu B, Yang Y, Zhang Z, et al. Clinical 
study of spinal cord stimulation and 
pulsed radiofrequency for management 
of herpes zoster-related pain persisting 
beyond acute phase in elderly patients. 
Pain Physician 2020; 23:263-270.

34. 	 Li X, Chen P, He J, et al. Comparison 
of the efficacy and safety of temporary 
spinal cord stimulation versus pulsed 
radiofrequency for postherpetic 
neuralgia: A prospective randomized 
controlled trial. Pain Res Manag 2022; 
3880424. 


