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Abstract: Objective: This study aims to investigate the efficacy, safety and parameter characteristics of temporary
spinal cord stimulation (SCS) in treatment of postherpetic neuralgia (PHN). Methods: Twenty-five patients with PHN
were enrolled in the trial. All patients were provided with SCS. Changes in pain degree and sleep quality were ob-
served before treatment and at different time points after treatment (the 1st day, 10th day, 1st month, 2nd month
and 3rd month). The scores of the short-form McGill pain questionnaire-2 (SF-MPQ-2), Hamilton anxiety (HAMA)
and Pittsburgh sleep quality index (PSQI) were used to evaluate treatment efficacy. SCS parameters, such as duty
cycle (frequency x pulse width), and frequencies of complications and adverse reactions were recorded. Results:
The SF-MPQ-2 and visual analogue scale (VAS) scores of all the patients decreased in the first day after the treat-
ment (P<0.05) compared with that at TO. The SF-MPQ-2 and VAS scores significantly decreased at T2, T3, T4 and
T5 (P<0.01). The HAMA and PSQI scores decreased in the first day after the treatment (P<0.05) and significantly
decreased at T2, T3, T4 and T5 compared with that at TO (P<0.01). All of the patients required to regulate SCS
parameters in the first 3 days. Moreover, 50% and 15% of the patients required regulation on days 4 to 8 and on
the last 2 days, respectively. Conclusion: SCS can rapidly alleviate pain. The duty cycle between 0.5% and 13% was

confirmed as safe for PHN treatment.
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Introduction

Postherpetic neuralgia (PHN) is one of the
most common types of neuropathic pain (NP)
[1]. The development of PHN is contributed
by pathophysiological mechanisms, including
peripheral and central sensitisation, dysfunc-
tion to the nervous system and abnormal
effects of somatic nerve and sympathetic ner-
vous system [2]. The clinical features of PHN
include persistent severe burning and throb-
bing pain and lancinating intermittent pain; the
latter is described as sharp, shooting or elect-
ric shock-like sensation and accompanied with
paresthesia, hyperalgesia and dysesthesias [3,
4]. PHN can last for a long time after the rash
heals and significantly affects individuals and
their families; PHN may lead to social withdraw-
al, depression, physical disability and interfer-
ence with daily activities [3].

Treatment of PHN remains challenging. Prega-
balin, nerve block and pulsed radiofrequency
are used as first-line treatment in clinical prac-
tice. Although these methods have been devot-
ed with adequate and reasonable efforts, a pro-
portion of people with PHN fail to obtain pain
relief. For this condition, spinal cord stimula-
tion (SCS) is considered a pain management
therapy after conventional therapies, including
pharmacological and nonpharmacological tech-
niques, to alleviate pain; surgical treatments
have also been attempted but failed to provi-
de satisfactory outcomes [5]. SCS devices sti-
mulate nerves by modulating abnormal neu-
ral activity caused by a disease or injury [6].
Temporary electrodes have a large market in
China, but permanent placement is hindered by
economic condition. Researchers explored the
effectiveness of temporary SCS and its pro-
gram control parameters, especially the duty
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Table 1. Baseline characteristics of 25 patients with postherpetic neuralgia (PHN) pain

Number Age Sex Comorbidity Coursed Involved Burn.ing Stabpng Allodynia Itch Anesthe-sia VAS

(y) (m) level pain pain (cm)
1 59 F b 6 T4-6R + + 8
2 64 f a 7 C4-7L + + 8
3 85 f abc 14 C4-6L + + + 9
4 65 m abd 3.5 T9-12L + + + + 10
5 62 f b 6 T4-7L + + 8
6 91 m abc 3 T4-7R + + + 9
7 67 f ab 5 C4-6L + + + 8
8 85 f ac 3.5 C6-T1R + + 7
9 70 f bed 4.25 L2-S1R + + 9
10 78 f bed 3.25 T5-9L + + 8
11 87 f abc 4.5 T9-12L + + 7
12 59 f 5.25 T2-5R + + 9
13 58 m a 3 T1-4R + + 8
14* 63 m b 3 C3-5L + + 7
15 78 m bc 3.5 L5-S1L + + 8
16 69 f 3 T2-5R + + 10
17 72 f a 3.5 T11-12R + + + 10
18 69 f ac 3.5 T9-12L + + 8
19 62 m bd 3.5 C7-T1L + + + 9
20 59 m b 5.5 T2-5R + + + 8
21 66 m c 4 L5-S1L + + + 7
22 72 m c 6 T4-7R + + 8
23 67 f d 4 T2-5R + + 7
24 70 m c 3 T9-12L + + + 9
25 65 f a 4 L5-S1R + + 8

Note: m, male; f, female; a, cardiovascular; b, diabetes; ¢, osteoporosis; d, asthma; L, left; R, right. *Electrode came off.

cycle (frequency x pulse width) [7]. The mecha-
nism of traditional SCS in inducing NP relief is
the production of paresthesia-replaced pain,
which can be successfully measured by the
extent of paresthesia-pain overlap [8]. Despite
the proven benefits of standard SCS, up to
30% of patients with PHN fail to experience
relief [9]. Pre-clinical studies reported that 10
kHz SCS can provide substantial pain reduct-
ion in NP with difficulty to treat, but reporting
on specific parameter settings for stimulation
(dose strategies frequency and pulse width) is
insufficiency [10, 11]. This retrospective analy-
sis aims to determine the clinical efficacy of
temporary SCS in treatment of PHN. We will
also evaluate the ‘therapeutic dose’ of the duty
cycle to provide a new and ideal tool for PHN
treatment. In traditional SCS, the electrodes
are placed on the anatomical midline of the
dorsal column, but recent studies demonstrat-
ed that high-frequency stimulation near the
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dorsal root or dorsal root entry zone [11]. The
objective of this study was to assess the ef-
fectiveness of the more comfortable medical
treatment with optimum parameter adjustm-
ent and more suitable location of SCS. The
proposed technique will enhance quality of life
and increase the participation of patients in
daily activities.

Materials and methods
General information

This study has been approved by the ethics
committee of Qingdao Municipal Hospital. All
patients voluntarily joined this study and pro-
vided informed consents. We retrospectively
analysed 52 patients diagnosed with PHN in
Qingdao Municipal Hospital between December
of 2014 and March of 2016 (Table 1). Finally,
25 patients were selected for the stud by using
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the following inclusion criteria: patients with
visual analogue scale (VAS) score higher than
seven points; patients with normal function of
the heart, lung, liver and kidney; nonpregnant
patients; and patients without cancer. The
patients were prescribed with 150 mg of pre-
gabalin bid orally for a week. The patients were
normalised but still failed to experience relief.

Treatment

Temporary electrode (eight contacts) were se-
lected according to the characteristic distribu-
tion of the somatic ganglia. Spinal cord stimu-
lators (model 3861, Medtronic) were placed in
the posterior epidural space closer to the dor-
sal root entry zone (DREZ) through an epidural
needle placement. The third and fourth elec-
trodes were placed in the most painful gang-
lion segment. External stimulator (Medtronic
3625) was attached to the temporary elec-
trode. An electrical current from the electrodes
induced paresthesia or a tingling sensation
that masks the pain. The position of the elec-
trode was determined when the patients sh-
owed concordant stimulation over usual pain
distribution. The parameters for external stimu-
lator included pulse width of 60-80 s, fre-
quency of 60-80 Hz and amplitude of 0.8-3.2 V.
When the patient feels no obvious discomfort,
the Tuohy needle was removed and the elec-
trode wire was attached to the skin. We adjust-
ed the parameters for 10 days according to the
abnormal feeling of the patient. The test stimu-
lation was completed within 10 days, and
patients who obtained at least 50% pain relief
during this period were considered to experi-
ence satisfactory treatment outcome. We re-
moved the temporary electrode after 10 days.

Observation index

Before the trial of temporary electrode im-plan-
tation, the patients were asked to report their
pain and sleep quality by using short-form
McGill pain questionnaire-2 (SF-MPQ-2), VAS,
HAMA and Pittsburgh sleep quality index (PS-
QI). The scores of SF-MPQ-2, VAS, HAMA and
PSQI were recorded on the 1st day of stimula-
tion and after 10 days, 1 month, 2 months
and 3 months of the treatment. The SF-MPQ-2
includes 22 items, each representing a differ-
ent quality of pain or related symptoms as fol-
lows: 1) continuous pain descriptors (six items):
throbbing pain, cramping pain, gnawing pain,
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aching pain, heavy pain and tender; 2) intermit-
tent pain descriptors (six items): shooting pain,
stabbing pain, sharp pain, splitting pain, elec-
tric-shock pain and piercing; 3) predominantly
neuropathic pain descriptors (six items): hot-
burning pain, cold-freezing pain, pain caused by
light touch, itching, tingling or pin- and needle-
like pain and numbness; and 4) affective
descriptors (four items): tiring exhausting, sick-
ening, fearful and cruel punishing. Each item
was rated based on a 0-10 scale, with O equal
to no pain and 10 equal to the worst pain during
the past week. The total score was calculated
as the mean of all 22 items. PSQI is a scale
consisting of 19 questions and seven compo-
nents to evaluate subjective sleep quality,
sleep latency, sleep duration, habitual sleep
efficiency, sleep disturbances, use of sleeping
medication and daytime dysfunction. Each
item was scored with zero to three points. The
total of the seven components indicated the
total PSQl score points. The overall score
ranged from O to 21, and low scores denote
healthy sleep quality.

Complications

Complications, such as cerebrospinal fluid
leakage, pain, seroma, lead migration and
hardware failure and infection, were observed
after placing the spinal cord stimulators.
Complications that occur must be dealt con-
temporaneously.

Statistical analysis

All the measurements, including SF-MPQ-2,
VAS, HAMA and PSQI scores provided by the
patients, were scored and statistically analysed
by Statistical Package for Social Sciences 16
(SPSS16.0) statistical software.All variables
were expressed as mean + SEM. Comparisons
of variables were performed using two-tailed
paired t-test. A P-value less than 5% was con-
sidered to be statistically difference and less
than 1% was considered to be statistically sig-
nificant difference.

Results
Baseline characteristics of patients

The 25 patients aged 50-92, 15 women and 10
men, were treated between December of 2014
and March of 2016. The pain areas were unilat-
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Figure 1. Changes in visual analogue score (VAS) and
short-form McGill pain questionnaire-2 (SF-MPQ-2)
scores compared with the baseline (X + SD, n=25).
The SF-MPQ-2 scores and VAS of all the patients de-
creased on the first day after the treatment (P<0.05)
and significantly decreased at T2, T3, T4 and T5
(P<0.01) compared with that in preoperation (TO).
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Figure 2. Changes in Hamilton anxiety (HAMA) and
Pittsburgh sleep quality index (PSQI) score compared
with the baseline (X + SD, n=25). The HAMA scores
and PSQI decreased after the operation (P<0.05).
Furthermore, these scores decreased significantly at
T2, T3, T4 and T5 compared with that in preopera-
tion (TO) (P<0.01).

eral nerve involvement and distributed in the
neck, upper limb, chest, lumbar spinal cord,
and lower limbs. Duration of disease mostly
during a 3-14 months: 23 cases were reported
to lasted from 3 months to 6 months, one case
was reported to lasted 7 months, one case was
reported to lasted 14 months. The VAS scores
preoperatively were all up to 7.0. The character-
istics of the patients are presented in Table 1.

SF-MPQ-2 and VAS score

The SF-MPQ-2 scores of all the patients de-
creased on the first day after the treatment
(P<0.05) and significantly decreased at T2, T3,
T4 and T5 (P<0.01) compared with that in pre-
operation (TO). After 3 months, the score was
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only 50.4413.14. The VAS of all the patients
decreased from (7.9+£0.72) to (7.5£0.32) on
the first day after the treatment (P<0.05) and
significantly decreased at T2, T3, T4 and T5
(P<0.01). After 3 months, the VAS score was
only (3.4+0.76) (Figure 1).

HAMA and PSQI score

The HAMA scores were 17.324+0.93 before the
treatment and 16.72+0.067 day after the op-
eration (P<0.05). After 3 months, the score
decreased to 7.08+2.53 (P<0.01). The PSQI
also decreased from 17.96+1.46 to 6.88%
1.39 (P<0.05) at the last observation (post-
treatment 3-month). Furthermore, the score de-
creased significantly at T2, T3, T4 and T5 com-
pared with that at preoperation (TO) (P<0.01)
(Figure 2).

Regulation of SCS

The electrode came off in one patient only on
the 6th day; the patient received pulsed ra-
diofrequency treatment thereafter. The rate of
electrode prolapse was 4%. The rate of the
adjusting on the first 3 days was 100%. All
patients required to regulate the SCS parame-
ters (pulse width, frequency and voltage) on the
first 3 days. The rate of the adjusting on the first
day was found to be the highest (90%). From
days 4 to 8, 50% of the patients required re-
gulation. On the last 2 days, only 15% of the
patients required regulation. SCS was adjust-
ed all days on the first 3 days. After 3 days,
this result was observed in the daytime. Four
patients required five to six times of regulated
treatment on the first 3 days in the daytime.
The regulated times of these patients in the
daytime are higher than those in the nighttime.
The duty cycle ranged from 0.5% to 13%. The
relatively high duty cycle was found to be 24%;
of which, 67% was observed in patients whose
PHN occurred in the neck or shoulder. The duty
cycle between 12% and 13% was applied in two
patients with leg ministry PHN. No limb weak-
ness and numbness were detected in all the
patients (Table 2).

Complications

No complications, such as cerebrospinal fluid
leakage, pain, seroma, lead migration, hard-
ware failure and infection, were detected in all
patients.
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routine medication treat-
ment, which did not re-
lieve their pain. The pro-
posed temporarily SCS tr-
eatment relieved the pa-

Table 2. Spinal cord stimulation (SCS) treatment and pain characteris-
tics of 25 postherpetic neuralgia (PHN) (n=25)

VAS (cm) Visual analog scale Treatment parameter

Number Baseline Test LastSCS Amplitude Pulse Width x Fre-
score  period follow-up (Voltage) quency (duty cycle)

in intensity, anxiety and

1 (T4-6R) 8 2 1-3 255 0.78%-2.0% . .
depression and improved
2 (C4-7L)* 8 2 1 0.5-0.9 7.2%-7.5% the sleep quality of the
3(C4-6L) ° 1 1-3 1-3 0.9%-2.2% patients. The analgesic ef-
4 (1T9-12L) 10 3 2-4 155 0.6%-2.5% fect gradually stabilized
5 (T4-7L) 8 1 01 2555 0.5%-2.0% after 1 week, and persist-
6 (T4-7TR) 9 2 0-2 2-6 0.6%-2.5% ed 3 months after the sur-
7 (C4-6R)* 8 2 0-1 0.5-1.0 7.2%-7.5% gery. This result is consis-
8 (C6-T1R) 7 2 24 1-2 0.5%-2.0% tent with those reported
9 (L2-S1R)* 9 2 13 1.0-1.2 12%-13% in domestic and foreign
10 (T5-9L) 8 3 2.4 35 1.2%-2.0% studies.
11 (T9-12L) 7 2 0-1 35 1.2%-2.0% SCS, which was devel-
12 (T2-5R) 9 3 2-4 2-4 2.0%-2.5% oped in 1967 [13], can ef-
13 (T1-4R) 8 1 1-2 1.5-5 1.2%-2.5% fectively reduce pain as-
14 (C3-5L)* 7 1 0-1 0.5-1.2 7.2%-7.5% sociated with PHN. The
15 (L5-S1L)* 8 2 23 0610 12%-13% mechanism of SCS in PHN
16 (T2-5R) 10 1 0-1 15 1.2%-2% treatment may be multi-
17 (T11-12R) 10 2 0-1 2.6 2.0%-2.5% factorial; analgesia may
18 (T9-12L) 8 1 1-3 1-5 1.5%-2.5% be due to reduced pain
sensation, and the down-
19 (C7-T1L)* 9 3 1-2 0.7-1.2 7.2%-7.5% regulation of sympathetic
20 (T2-5R) 8 3 2-4 2-5 2.0%-2.5% activity improved blood
21 (L5-S1L) 7 4 13 3-6 1.2%-2.5% circulation and oxygen su-
22 (T4-7TR) 8 4 1-2 15 0.9%-2.0% pply [6, 14]. Scholars re-
23 (T2-5R) 7 4 2-4 2-3 0.9%-2.0% ported that pain relief by
24 (T9-12L) 9 3 23 35 1.2%-2.5% SCS could be due to large
25 (L5-S1R) 8 4 01 36 2.0%-2.5% diameter fibers (A-mecha-
noreceptors); these fibers
activated signaling neu-
Discussion rons in the central nervous system by electri-

PHN is an important neurological complication
of herpes zoster or shingles [1]. The etiology of
PHN is complex. Varicella zoster virus estab-
lishes latent infection mainly in the dorsal root
ganglia and dermatome supplied by the sen-
sory nerve; the infection inhibits transmission
in ascending spinal pathways and transfers
excessive excitatory signal into the central ner-
vous system. The peripheral receptors are then
activated by sympathetic efferent fibers, there-
by increasing the activated excitability of the
primary afferents [3, 8, 9]. Fabian found that
PHN is caused by neurogenic inflammatory
damage and demyelination in nerve fibers of
the spinal cord foot [12]. As such, PHN is of-
ten refractory to treatment and can last for
years. In the present study, all patients received
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cal stimulation, leading to increased pain inten-
sity caused by low-threshold of mechanore-
ceptors [15]. SCS can enhance the release of
y-aminobutyric acid, decrease the release of
excitatory amino acids, such as glutamic and
aspartic acid in the dorsal horn, inhibit the tac-
tile-evoked allodynia and promote the release
of endogenous analgesic substances [16, 17].
The therapeutic effect of SCS is influenced by
the different placements of the electrode, the
type of stimulation electrode and the adjust-
ment of program stimulation parameters (pulse
width, frequency and amplitude) [18]. In tradi-
tional SCS, the electrodes are placed on the
anatomical midline of the dorsal column to
relieve pain transmission [18]. This method can
expand the scope of paresthesia to patients
with PHN. Usually, PHN often violated the uni-
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Figure 3. Position of the SCS in the posterior epidural
space closer to the dorsal root entry zone (DREZ).
The lead with the elec-trodes was visualized in the
left of T11-12 X-ray images.

Figure 4. Position of the SCS in the posterior epidural
space closer to the dorsal root entry zone (DREZ).
The lead with the elec-trodes was visualized in the
left of lateral X-ray images (C3-5).

lateral ganglion [9, 19]. In the present study,
the electrodes were placed into the epidural
lateral space in the affected side, and proximal
contacts were located in the dorsal root entry
zone (DREZ) (Figures 3-5). The results showed
that temporary SCS can induce the numbness
of the lesion area without affecting the contra-
lateral sensation.

On the first 3 days after the treatment, all
patients needed to repeatedly adjust the sti-
mulation parameters including the position of
the electrode, pulse width, frequency and am-
plitude. Up to 90% of the patients needed to
adjust the parameters to achieved adequate
analgesia on the first day. After 4 to 8 days of
operation, only 50% of the patients required to
adjust the parameter settings including pul-
se width, frequency and amplitude. After 9 to
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Figure 5. Position of the SCS in the posterior epidural
space closer to the dorsal root entry zone (DREZ).
The lead with the elec-trodes was visualized in the
left of C3-5 X-ray images.

10 days of operation, only 15% of the patie-
nts required to adjust the parameters setting
(pulse width, frequency and amplitude) (Table
3). This finding could be due to the position-
adaptive period experienced by the patient; in
this period, the position of the electrode in the
epidural space can be easily changed in the
early days. The cervical spinal segment is the
most frequent part of parameter adjustment,
whereas parameters are less frequently adjust-
ed in the waist area. This finding may be related
to the following two points: 1) stimulation would
be perceived differently at various spinal levels
due to segmental changes in the size of the spi-
nal cord and cerebral spinal fluid layers; and 2)
electrode in the neck is relatively close to the
dorsal column. Changes in the subtle position
will provide patients with great sensation
change. The adjusted number of stimulation
parameters decreased after 3 days, and the
adjustment was frequent at day and less during
the night. Hence, the requirements of analge-
sia of individual patients were satisfied with the
electrode position on the DREZ.

With the development of neural regulation,
duty cycle has been widely used in clinical pra-
ctice. Duty cycle represents ‘the charge sec-
ond’ and is a combination of frequency and
pulse width [7]. Duty cycle can be increased by
increasing the frequency, increasing the pulse

Int J Clin Exp Med 2018;11(7):6784-6791
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Table 3. Spinal cord stimulation (SCS) treatment and pain characteristics of 25 postherpetic neuralgia

(PHN) (n=25) (continous)

Regulated time (Times/Day)

Number 1 2 3 4 5 6 7 8 9
(Day/Night) (Day/Night) (Day/Night) (Day/Night) (Day/Night) (Day/Night) (Day/Night) (Day/Night) (Day/Night)
1 (T4-6R) 4/3 3/1 3/0 2/0 1/0 1/1 1/0 1/0 0/0
2 (C4-7L)" 0/0 2/1 1/0 0/0 1/0 0/0 0/0 0/0 1/0
3(C4-6L) 0/0 2/1 1/0 0/0 0/0 0/1 1/0 1/0 0/0
4 (T9-12L) 5/1 3/2 3/1 2/1 2/0 2/0 1/0 1/0 0/0
5 (T4-7L) 5/2 6/3 5/3 3/2 3/1 3/1 3/1 1/1 0/0
6 (T4-7R) 4/2 3/4 5/4 2/2 2/1 1/0 0/1 1/0 0/0
7 (C4-6R)* 0/1 0/1 1/0 0/0 0/0 0/0 0/0 0/1 0/0
8 (C6-T1R) 2/1 1/1 1/0 3/2 2/1 2/2 1/0 0/0 1/0
9 (L2-S1R)" 5/1 5/2 4/1 4/1 3/2 0/1 0/0 0/0 1/0
10 (T5-9L) 4/1 5/3 5/2 4/2 4/2 4/1 3/1 1/0 0/0
11 (T9-12L) 4/0 4/2 4/0 3/1 3/0 1/0 0/0 0/0 0/0
12 (T2-5R) 5/0 5/3 6/0 2/0 4/0 3/1 2/0 1/0 0/0
13 (T1-4R) 4/1 3/2 3/0 3/0 2/0 1/0 1/0 1/0 0/0
14 (C3-5L)" 0/1 0/1 1/1 1/1 2/1 0/1 Electrode pole
come off

15 (L5-S1L)* 5/0 5/1 3/2 3/1 4/2 3/0 2/0 0/0 2/0
16 (T2-5R) 6/0 6/0 5/0 5/2 2/0 2/0 1/1 3/2 0/0
17 (T11-12R) 4/0 4/1 3/1 2/0 0/0 0/0 1/0 0/0 0/0
18 (T9-12L) 4/1 3/1 3/0 3/0 2/0 2/0 0/0 0/0 0/0
19 (C7-T1L)" 0/0 0/1 0/0 2/0 2/0 1/0 2/0 0/0 0/0
20 (T2-5R) 4/1 5/2 5/1 3/1 3/2 3/3 2/0 1/0 0/0
21 (L5-S1L) 0/3 1/2 1/1 1/1 0/0 3/0 3/2 1/0 0/0
22 (T4-TR) 0/1 0/3 2/1 1/0 1/0 0/0 0/0 1/0 0/0
23 (T2-5R) 0/1 0/0 1/0 1/0 1/1 0/0 0/0 0/0 0/0
24 (T9-12L) 4/2 4/2 5/1 3/0 3/2 1/1 2/1 1/0 0/0
25 (L5-S1R) 3/2 3/2 3/2 2/1 2/1 2/1 1/1 1/0 0/0

Note: "Duty cycle >7.2%.

width or the combinations of both [7]. This
strategy will allow large amounts of energy to
be delivered to neural tissues with less par-
esthesia generated from high amplitude and
pulse width [17, 20]. In the present study, we
used low amplitude but employed high ‘duty
cycle’ (almost high frequency) to increase the
charge delivery and avoid uncomfortable sen-
sation caused by the increasing amplitude.
Moreover, different frequencies enable differ-
ent rates of release of endogenous subst-
ances. For example, low-frequency stimulation
can increase the levels of enkephalin and en-
dorphins in cerebrospinal fluid; high-frequency
stimulation can increase the level of spinal
dynorphin, which elicits the endogenous an-
algesic effect [21]. In the present study, low
and high duty cycle exerted effective analge-
sic effect; that is, the low ‘duty cycle’ provided
absolute further pain reduction at 0.5%-2.5%,
and the high duty cycle provided satisfactory
pain relief at 7.2%-7.5%. The maximum duty
cycle reached 12%-13%. The VAS and SF-MPQ-
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2 scores significantly decreased after the el-
ectrode implantation (P<0.05) and at 10 days,
1 month, 2 months and 3 months (P<0.01)
after the operation. The patients experienced a
significant reduction in VAS value and satis-
factory treatment effect compared with the
baseline. In four patients with high duty cycle
(relatively high frequency but not the high pul-
se width), the optimal analgesic effect was
observed. This result may be related to the
following: placement of the electrode near the
midline epidural space of the spinal cord, lead-
ing to excessive stimulation with wide width
pulse; or the high frequency might provide a
comfortable feeling.

In summary, SCS therapy can significantly im-
prove the quality of life and sleep of patients.
SCS (duty cycle from 0.7% to 13%) is consid-
ered effective and safe for PHN therapy. This
strategy quantifies the energy value of SCS in
treatment of Chinese patients with PHN. This
retrospective study exhibits major limitations.

Int J Clin Exp Med 2018;11(7):6784-6791
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Long-term follow-up was not included in the
analysis, and bias may occur because of small
sample size. Multidisciplinary input and pro-
longed follow-up are needed for treating the
patients. Further studies must employ a large
sample size to identify the pathophysiologi-
cal mechanisms of SCS.
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