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Background: Postherpetic neuralgia (PHN) is a refractory condition that impairs the patient’s
quality of life (QoL), it develops secondary to herpes zoster infection. Therefore, it's important to
prevent the transition of acute/subacute zoster-related pain to PHN. Despite of numerous studies,
the optimal intervention that reduces PHN incidence is still unknown.

Objective: We evaluate the efficacy of short-term spinal cord stimulation (stSCS) in patients with
refractory acute/subacute zoster-related pain.

Study Design: Retrospective study.
Setting: Tertiary referral center/teaching hospital.

Methods: A total of 46 patients who presented with acute/subacute zoster-related pain, and
had previously failed conventional therapies, underwent stSCS treatment. Visual analog scale
(VAS), Short Form Health Survey 12 items (SF-12), and analgesic consumptions were recorded
before stSCS, post-stSCS, 2 weeks, and 1, 3, 6, 9, and 12 months after stimulation.

Results: The VAS scores at post-stSCS, 2 weeks, and 1, 3, 6, 9, and 12 months after stSCS
treatment were significantly decreased compared with the baseline score (P < 0.001). Thirty-two
patients (69.6%, 32/46) achieved the minimal clinically important difference (MCID), including
18 patients (39.1%, 18/46) who achieved complete pain relief (VAS < 2). During the follow-up
period, the efficacy of stSCS didn’t decrease and VAS scores were declining. Similarly, SF-12 scores
and analgesic consumptions improved after stSCS treatment. The efficacy of stSCS did not differ
significantly among patients with different durations of acute/subacute zoster-related pain starting
from the onset of rash. No serious adverse effects were observed in the entire follow-up period.

Limitations: This study was not a randomized prospective controlled study. We did not compare
the outcomes with patients presenting with mild or moderate pain, and did not compare the
efficacy of stSCS treatment with conventional therapies.

Conclusion: stSCS is a safe, effective, and less invasive analgesic method for patients with
refractory acute/subacute zoster-related pain.

Key words: Herpes zoster, zoster-related pain, postherpetic neuralgia, spinal cord stimulation,
VAS
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erpes zoster (HZ, also known as shingles)
is caused by the reactivation of varicella
zoster virus (VZV) after being latent in the
sensory ganglia (1,2). It is characterized by blistering

skin eruption and neuropathic pain in the affected
dermatome (3). Approximately 30% of the population
will develop HZ during their lifetime (4), and the risk
of incidence increases with older age (> 50 years old)
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and immunosuppression (5,6). Postherpetic neuralgia
(PHN) is considered as the most common and severe
complication of HZ (7). PHN can be defined as persisting
pain that lasts after the rash and blisters have healed
(8). However, several studies described a time frame
for the pain to be defined as PHN. Edmunds et al (9)
defined PHN as pain that persists for 30 days after the
healing of the HZ rash, while other studies described
PHN as pain that persists beyond 90 days (10,11). On
the other hand, Dworkin and Portenoy (12) advocated
another classification, in which PHN is defined as the
pain that persists more than 3 months after the end of
one month-long acute period while subacute herpetic
neuralgia (SHN) describes pain that resolves within
3 months after the end of the one month long acute
phase of HZ. The incidence of PHN ranges between 8%
and 19% according to the variable classifications (7,13),
and the pain can last up to 12 months in more than 6%
of the patients (14). PHN impacts the patient’s quality
of life (QoL) (15), it causes psychological distress and
sleep disorders (13), and inevitably results in the higher
demand for quality health care (16) and/or other social
resources (17). In this study, we divided the patients
into acute and subacute periods according to Dworkin
and Portenoy’s standardized classification (12).

There are several risk factors associated with high-
er risk to develop PHN (18,19), such as older age, se-
vere acute pain, and severe rash. Nevertheless, effective
management for PHN remains largely obscure. In fact,
PHN does not respond well to the existing treatment
modalities (20) or pharmacological agents (e.g., anti-
convulsants such as gabapentin, tricyclic antidepres-
sants such as amitryptyline, or opioids such as oxyco-
done) (21,22). Moreover, interventional procedures like
epidural injection and selective nerve root blocking
cannot achieve long-lasting pain relief that enables
patients to carry normal daily activities (23,24). There-
fore, it is better to avoid the transition of acute HZ pain
to PHN, and this prevention strategy is in line with the
international perception concerning chronic pain man-
agement (25).

Zostavax® is a live attenuated VZV vaccine recom-
mended for the elder population to prevent HZ and HZ-
associated PHN (26). Nevertheless, due to the reduced
vaccination efficiency at older age and the waning im-
munity after vaccination, the cost-effectiveness of vac-
cination is questionable (27-29). The early administra-
tion (within 72 hours) of antiviral drugs was reported
to considerably decrease the severity and duration of
the HZ eruptive phase and reduce the incidence of PHN

(30,31), even in the immunocompromised human im-
munodeficiency virus-infected patients (32). However,
several studies debated the effectiveness of antivirals
in ameliorating the chronic pain associated with HZ
(33,34). Furthermore, obtaining a quick antiviral treat-
ment might be difficult for individuals in remote areas
and some developing countries. Finally, epidural injec-
tion could reduce HZ-associated acute pain but it was
not effective for PHN prevention after 6 months (35).

Spinal cord stimulation (SCS) has been successfully
used to manage chronic neuropathic pain of different
origins (36) and showed significant effectiveness in spe-
cific types of chronic pain (37-39); although, the exact
mechanism underlying SCS-induced analgesia for neu-
ropathic pain is not well understood yet (40,41). There-
fore, in this study, we investigate the efficacy of short-
term spinal cord stimulation (stSCS) in patients with
refractory acute/subacute zoster-related pain in order
to prevent its development to PHN.

MEeTHODS

Retrospective Review

This study was approved by the Human Ethics Com-
mittee of The First Affiliated Hospital of China Medi-
cal University (NO. 2016-156-2) and was registered with
chictr.org.cn, number ChiCTR-ORh-16008764.

After obtaining the approval from the institutional
review board, medical records of patients who received
stSCS treatment from January 2014 and November 2015
were retrospectively examined.

In the pain center of the First Affiliated Hospital,
China Medical University, the medical records for pa-
tients with zoster-related pain were documented, and
all patients received a follow-up check-up 2 weeks after
being discharged from the hospital, and filled a follow-
up questionnaire once a month for 12 months.

A total of 62 patients with zoster-related pain who
underwent stSCS treatment were initially examined and
a total of 46 patients who satisfied the inclusion and ex-
clusion criteria for this study were finally enrolled (Fig.
1). The inclusion criteria for this study were patients
presented with HZ within 120 days from the rash onset;
patients who received at least one kind of intervention-
al procedure before stSCS, but were still complaining
from severe pain [visual analog scale (VAS) > 6]. The ex-
clusion criteria were patients with malignant tumor or
with a history of malignant tumor (n = 1); patients who
were previously diagnosed with psychiatric diseases (n
= 1); patients with mild to moderate HZ-associated pain
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Assessed for eligibility (N=62)

Excluded (N = 16)

4 Not meeting inclusion criteria (N = 7)
4 Did not receive any interventional
treatment before stSCS (N = 6)

+ Without follow-up data ( N = 3)
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6 patients were followed up for more
34 patients were followed up for more
20 patients continued the follow up

period for more than 12 months;
1 patient died at 7 months post-stSCS.

Fig. 1. Patient flow-diagram illustrating follow-up data, stSCS, short-term spinal cord stimulation.

(VAS < 6; n = 2); patients presented with HZ beyond 120
days from the rash onset (n = 3); patients who did not
receive any interventional treatment before stSCS (n =
6); and patients without available follow-up data after
stSCS (n = 3).

Assessment

The severity of HZ-associated pain was measured
using the VAS system over a period of 24 hours. The
VAS system is a 10 point scoring system, where 0 = no
pain and 10 = intolerable pain. Following stSCS treat-
ment, a decrease of at least 3 points was considered
as an important improvement in accordance with the

guidelines of minimal clinically important difference
(MCID) associated with adequate pain management
(39).

The patients’ Qol, particularly their physical and
mental status, preceding stSCS treatment were assessed
by the 12-items Short Form Health Survey (SF-12) (42),
with a score range from 0 to 100 points and a score
< 50 indicates below-average status. SF-12 is an easy
to use, one page self-administered questionnaire that
is administered by an interviewer (43). Physical Com-
ponent Summary (PCS) and Mental Component Sum-
mary (MCS) were scored using Quality Metric Health
Outcomes Scoring Software 2.
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The VAS, SF-12, and analgesic consumption (includ-
ing antiepileptic agents) were recorded before stSCS,
post-stSCS, 2 weeks, and 1, 3, 6, 9, and 12 months after
treatment.

In addition, after hospitalization (or before stSCS
was performed), all patients got a sensory examination
(the 10-item Douleur Neuropathique 4 Questionnaire,
DN4) in the painful area performed by our pain physi-
cians to identify the HZ-associated pain characteristics.
This DN4 questionnaire was completed only once.

Description of stSCS

The therapeutic target area was determined
based on the HZ-affected dermatome and it was usu-
ally accompanied by hyperalgesia or allodynia (44).
The 1 x 8 electrodes test stimulation lead (Model: 3874,
Medtronic Inc. Minneaplis, USA) was implanted ac-
cording to the manufacturer’s manual, and implanta-
tion was performed under fluoroscopic guidance in the
operating room under local anesthesia. Briefly, the pa-
tient was positioned in a prone pose and the puncture
segment was determined under fluoroscopy. By the
means of the paramedial approach, a modified Tuohy
needle was inserted into the epidural space above the
spinal cord at an appropriate angle. Next, the needle
was rotated so that the beveled edge faced the cepha-
lad orientation, the needle stylet was removed, and the
needle was pushed to enter the epidural space. Finally,
the inserted lead electrode was positioned until the tip
was at an appropriate physiological and anatomical lev-
el to achieve the best stimulation according to the pa-
tient's statement. A successful stimulation was defined
as “pleasant paresthesia covering at least 50 percent of
the painful area” (45). Every patient received only one
lead electrode. The insertion of all lead electrodes were
performed successfully;, however, satisfactory paresthe-
sia coverage after leaving the operation room was not
achieved by all patients.

After the successful implantation of the leads, the
patients would get a short period of stimulation rang-
ing from 7 days to 14 days (the maximum period, ac-
cording to the manufacturer’s protocol in order to
avoid infection).

Side Effects

Side effects usually included bleeding at the punc-
ture site, infection, spontaneous lead migration, and in-
creased pain, and they were recorded during the entire
follow-up period after the treatment.

Statistical Analysis

Sample size was calculated using SAS version 9.0
(SAS Institute Inc, NC, USA) assuming an 80% power in
order to detect a difference of at least 1.5 points in the
mean change in VAS before and after stSCS treatment.
This calculation was based on a two-tailed t-test with a
standard deviation of 3 points, and a significance level
of a = 0.05. Finally, the simple size was adjusted to 32.

The statistical analysis was performed using Mi-
crosoft Excel and SPSS version 18.0 software (SPSS Inc,
Chicago, USA). The differences in VAS and SF-12 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. Differences in stSCS
efficacy according to the duration of disease (from the
rash onset) were assessed using chi-squared test and
Fisher's exact test. A P < 0.05 was considered to be sta-
tistically significant. Safety analyses were conducted for
the incidence of side effects.

REsuLTs

Patient General Characteristics

A total for 46 patients (22 men and 24 women)
were enrolled in this study after applying the inclusion
and exclusion criteria; the patients’ general characteris-
tics are summarized in Table 1. The mean age was 69.26
+ 9.26 years old (ranging from 45 to 87 years old), and
the mean duration of pain starting from the rash onset
was 59.98 + 28.50 days (ranging from 15 to 120 days).
The HZ-associated rash affected the right side in 25 pa-
tients (thoracic: 21 patients and lumbar: 4 patients) and
the left side in the remaining 21 patients (cervical: one
patient; thoracic: 15 patients; and lumbar: 5 patients).
All patients underwent at least one interventional pro-
cedure before stSCS, with no significant pain relief and
the mean duration of stSCS treatment was 9.33 + 2.77
days (ranging from 3 to 14 days) (Table 1). The DN4
scores collected before stSCS treatment are shown in
Table 2, the mean score was 6.48 + 0.67.

Follow-up Data

Among the 46 patients enrolled in this study, all
patients were followed up until 6 months, then 34 pa-
tients were followed up for more than 9 months, and
finally 20 patients continued the follow-up period for
more than 12 months. The mean follow-up period was
11.06 = 2.97 months. One patient (No. 2) died from nat-
ural causes 7 months post-treatment.
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Table 1. General characteristics of the 46 patients presented with acute/subacute zoster-related pain.

Duration . Did th.e Duration
Interventional VAS, pain still
No. | Gender Age Of: . Localization procedures pre- exist during of stSCS VfAS’ when
(yr) | morbidity pre-stSCS StSCS the stSCS treatment | discharged
(Days) treatment (Days)
01 M 70 55 T10-T11,r B,C 8 / 4 6
02 M 79 64 T4-T5,r A 9 N 9 4
03 M 84 38 T6-T8,r A,B 6 N 7 0
04 M 65 40 T3-T4,1 A 6 / 6 6
05 F 58 34 T2-T3,r A 7 N 8 1
06 M 65 35 T1-T2,1 A 7 N 10 2
07 F 70 65 T1-T2, A,B 8 N 14 3
08 F 80 45 L1-L3,1 A 7 N 12 3
09 I8 81 88 T11-T12,1 A, B 7 Y 5 6
10 M 84 75 T5-T6,1 A,B 8 N 9 2
11 M 65 62 T3-T4,r A 7 N 10 3
12 F 57 76 T5-Té6,r A 8 N 11 4
13 F 63 35 T4-T5,r A,B 7 N 10 2
14 M 45 40 T1-T2,r A 7 N 14 3
15 M 78 85 T4-T5,r A, B 7 N 9 0
16 F 53 65 T8-T9,r AB 9 Y 7 8
17 M 81 60 T12-L1,1 AB 7 N 8 3
18 M 70 26 L1-L2,] A 7 N 8 3
19 M 85 93 T4-T5,r A 7 N 9 0
20 F 67 100 T2-T3,r A 7 / 9 7
21 M 72 19 T3-T4,1 AB 7 N 13 2
22 F 74 95 T12-L1,] A 7 N 14 6
23 M 70 58 T8-T9,r @ 8 N 9 1
24 F 69 20 T9-T10,r AB 8 N 11 7
25 F 67 21 T12-L1,r AB 6 N 8 2
26 M 66 18 T8-T9,r A,B 6 N 13 0
27 M 77 65 T5-T6,1 A B 7 N 14 2
28 M 66 70 T1-T2,1 A 6 N 12 6
29 E 76 15 T7-T8,r A 8 N 12 4
30 F 60 37 T2-T3,1 A 7 N 10 5
31 F 68 50 T7-T8,r A,B 7 Y 10 6
32 F 80 41 T4-T6,1 A,B 7 N 9 2
33 B 87 45 T5-T7,1 A,B 7 N 9 3
34 F 70 120 L4-L5,x A 7 N 8 2
35 F 77 70 T6-T7,r A,B 6 N 7 1
36 M 70 38 T8-T9,r AB 8 / 7 8
37 M 72 80 T11-T12,r A,B 7 N 10 3
38 F 67 76 T10-T11,1 A 8 N 10 3
www.painphysicianjournal.com E637
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Table 1 (cont.). General characteristics of the 46 patients presented with acute/subacute zoster-related pain.

. Did the .
Duration . . . Duration
Interventional VAS, pain still
Age of .. . . of stSCS VAS, when
No. | Gender . Localization procedures pre- exist during R
(yr) | morbidity treatment | discharged
(Days) pre-stSCS stSCS the stSCS (Days)
Y treatment Y
39 E 64 94 T4-T5,1 9 N 12 8
40 F 54 100 C8-T1,1 6 N 14 2
41 E 69 108 T9-T10,r A'B 8 Y 3 8
42 F 64 106 L2-L3,1 9 N 8 3
43 M 70 42 L1-L2,r A, B 10 N 9 5
44 M 60 49 T8-T9,1 7 N 7 1
45 E 62 29 T10-T11,1 7 Y 4 7
46 M 55 112 TI12-L1,r A, B 6 N 7 2

F, female; M, male; T, thoracic vertebrae; L, lumbar vertebrae; 1, left; r, right; A, selective nerve root block (injection) or epidural block (injection);
B, pulsed radiofrequency (bipolar/Bipolar); C, Continuous epidural block; VAS, visual analog scale; stSCS, short-term spinal cord stimulation; /,

no paresthesia coverage.

Table 2. DN4 (Douleur Neuropathique4 Questionnaire) scores
collected before the stSCS treatment in 46 patients presented with
acute/subacute zoster-related pain, stSCS, short-term spinal cord
stimulation.

10-Item DN4

Number (Percentage)

1-Burning 40 (87.0%)

2-Painful Cold 15 (32.6%)

3-Electric Shocks 34 (73.9%)

4-Tingling 35 (76.1%)

5-Pins and Needles 26 (56.5%)

6-Numbness 22 (47.8%)

7-Itching 31 (67.4%)

8-Hypoesthesia to Touch 32 (69.6%)

9-Hypoesthesia to Prick 27 (58.7%)

10-Brushing 36 (78.3%)

VAS

The mean VAS score before stSCS was 7.28 + 0.93.
Patients obtained a significant pain relief post-stSCS
(just before being discharged; 3.59 + 2.40; P < 0.001;
Fig. 2), and the effects were maintained during the sub-
sequent follow-up period, P < 0.001 compared to the
VAS score at the baseline (Fig. 2).

A total of 32 patients (69.6%, 32/46) obtained a
favorable MCID and among them a total of 18 patients
(39.1%, 18/46) were extremely satisfied with a com-

Changes in VAS

VAS Score
B
1

0 T T T
_2.}" & ,,v*’ ,v‘°

b':",bs"l‘bé

é‘& °.: q;’\ 6& q,@

Fig. 2. Pain level as measured by the visual analog scale
(VAS) in patients presented with acute/subacute zoster-
related pain. The baseline VAS score, as well as the VAS
scores for post-stSCS, obtained before patient discharge, and
several follow-up points are presented on the graph (*P <
0.001, compared with baseline; "P < 0.05, #P < 0.001,
compared with when discharged), stSCS, short-term spinal
cord stimulation.

plete pain relief (VAS < 2) upon discharge from the
hospital.

At the 6 month follow-up point, a total of 27 pa-
tients (58.7%, 27/46,) still suffered from zoster-related

pain, including 3 patients (3/46, 6.5%) presenting with
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1

VAS Score

]
baseline

Changes in VAS

post-stSCS

EA Group A, n=7
E4 Group B, n=17
E3 Group C, n=13
@ Group D, n=9

Fig. 3. The VAS changes in 4 groups of acute/subacute zoster-related pain patients subdivided based on the duration of disease
(starting from the rash onset) upon discharge. Group A (15 to 30 days, n
t0 90 days, n =13); Group D (91 to 120 days, n = 9). Data are presented as bar charts indicate no significant differences in
stSCS effects among the 4 groups (all P> 0.05; Avs B, P =0.47; Avs C, P=0.48: Avs D, P=10.27; Bvs C, P = 0.45; B vs
D, P=0.18; Cvs D, P=0.22), stSCS, short-term spinal cord stimulation.

=7); Group B (3110 60 days, n =17); Group C (61

severe pain (VAS > 6). On the other hand, a total of 31
patients achieved excellent pain relief (VAS < 2; 67.4%,
31/46, P< 0.01, compared with post-stSCS). At 12 months
post-stSCS treatment, we did not observe severe pain in
any of the followed up patients (20 patients), although
5 patients (25.0%, 5/20) presented with mild to mod-
erate pain. Moreover, at the end of the follow-up pe-
riod (12 months) we observed that the efficacy of stSCS
did not decrease since a total of 16 patients achieved
a complete pain relief (VAS < 2; 80.0%, 16/20) and the
VAS score declined (Fig. 2).

Additionally, we subdivided the patients into 4
groups according to the duration of disease (starting
from the rash onset): Group A (15 to 30 days, n = 7);
Group B (31 to 60 days, n = 17); Group C (61 to 90 days,
n = 13); and Group D (91 to 120 days, n = 9). There were
no significant differences in stSCS effects (VAS scores
upon discharge) among these 4 groups (P> 0.05, Fig. 3).

SF-12

Given the pain burden associated with HZ, the
mean PCS score (34.0 + 4.83) of the SF-12 was lower
than the mean MCS score (42.1 + 4.13) at the baseline
(P < 0.01), and similarly the 2 mean scores were both
below average status at the baseline (Fig. 4), How-
ever, after stSCS treatment, the physical and mental
component scores increased significantly compared to
baseline thus indicating the improvement of patients’

Qol. These effects were maintained during the entire
follow-up period (Fig. 4).

Consumption of Analgesic (Including
Antiepileptic Agents)

The consumed amounts of pre-existing analgesic
agents, including strong opioids, tramadol, gabapen-
tin, and pregabalin, were either abolished or signifi-
cantly reduced indicating the adequate pain manage-
ment of post-stSCS treatment (Fig. 5). Upon discharge,
a total of 11 patients (11/46, 23.9%) were either free
from the usage of pharmaceutical agents, or needed
a small dose of gabapendin (< 900 mg/day without ad-
ditional analgesics).

Side Effects

There were no cases of prolonged bleeding at the
puncture site, epidural hematoma, infection, increased
pain, or other serious side effects post-stSCS treatment
and during the entire follow-up period. Further, no pa-
tients withdrew from the treatment due to adverse re-
actions. Lead migration was the only complication ob-
served in 7 cases (7/46, 15.2%) which eventually caused
the loss of pain relief in 4 cases.

Discussion

PHN is a debilitating chronic neuropathic pain that
can develop following an acute HZ infection. It affects

www.painphysicianjournal.com
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Changes in PCS Changes in MCS
60~
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Fig. 4. PCS and MCS of SF-12 scores for patients presented with acute/subacute zoster-related pain. The baseline, post-stSCS
(obtained before patient discharge), 2 week scores as well as the follow-up scores obtained at 1, 3, 6 .9, and 12 months are
presented on the graph (*P < 0.05, "P < 0.001, compared with baseline), stSCS, short-term spinal cord stimulation.
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Fig. 5. Alteration in the consumption of gabapentin, pregabalin, tramadol, and strong opioids in patients presented with acute/
subacute zoster-related pain at the baseline, post-stSCS treatment as well as the follow-up period at 3, 6m and 12 months post-
stSCS treatment. (*P < 0.05, #P < 0.01, P < 0.001, compared with baseline), stSCS, short-term spinal cord stimulation; n,

number of patients.
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the patients’ QoL at the physical and psychological
aspects and creates a constant higher demand on the
health care system (46). None of the different treat-
ment modalities for coping with the chronic PHN pain
was proven to have curative value in all cases (20-24).
Therefore, in this study we investigated the efficacy of
stSCS in treating acute/subacute episodes of HZ-asso-
ciated pain and preventing their further development
to PHN. The exact mechanisms underlying SCS-induced
analgesia for neuropathic pain remain unclear (40,41).
Animal models of neuropathic pain have shown that
the SCS-induced analgesia involves the release of ace-
tylcholine in the dorsal horn of the spinal cord (47). In
addition, the descending antinociceptive system via the
serotonergic pathway plays an important role in the
antinociceptive effect of SCS (48,49), as well as in the
mechanism of neuropathic pain development (50).

Previous studies investigated the analgesic effects
of SCS in patients with zoster related pain, and their
clinical results were consistent with the results observed
in this study (51-53). However, due to the small number
of cases investigated and the lack of a follow-up pe-
riod, the clinical value of SCS was underestimated, espe-
cially in the acute/subacute period. In a previous study
investigating the efficacy of SCS in PHN using perma-
nent implantable pulse generator (IPG) implants, Harke
et al (51) observed successful analgesia against acute
pain in 4 patients. On the other hand, Spiegelmann
and Friedman (54) suggested that SCS had a relatively
weak efficacy for PHN. Additionally, the use of perma-
nent implants (i.e., IPG) will create a heavy financial
burden on both the medical insurance and individuals
(16). Yanamoto et al (52) reported that 63.6% of the
patients (21/33) achieved an excellent pain relief and
reported that temporary SCS was an effective analge-
sic method for early PHN within one to 6 months of
its onset. Moreover, Moriyama (53) proved that tempo-
rary SCS treatment can successfully produce pain relief
in patients who previously failed continuous epidural
blocks therapy. He observed that out of 14 patients
presented with acute/subacute zoster-related pain, 12
patients achieved excellent pain relief upon the SCS in-
troduction (VAS < 2).

Finally, Kumar et al (55) reported a favorable out-
come for SCS treatment versus conventional therapies
in treatment of the neuropathic pain of failed back
surgery syndrome; however, they observed a direct cor-
relation between the early intervention via SCS and
the patient’s chance to achieve complete pain relief.
In this study, we divided the patients into 4 groups ac-

cording to the duration of the acute/subacute zoster-
related pain and calculated the changes in the VAS
scores, but we did not obtain significant differences in
the efficacy of stSCS among the 4 groups. This indicates
that the long-term pain alleviation and patient satis-
faction were not associated with the early intervention
with stSCS in the case of acute/subacute zoster-related
pain. However, there might be significant differences
between acute/subacute zoster-related pain and PHN,
but this speculation has to be confirmed using a larger
sample size.

Patients enrolled in this study presented with se-
vere pain in the acute/subacute period that was refrac-
tory to conventional therapies and the possibilities of
spontaneous pain relief in such patients are usually low
(18,19). In this study, we demonstrated a plausible long-
term benefit of stSCS treatment in HZ-associated pain.
By the end of stSCS treatment (patients discharge from
the hospital), 39.1% of the patients (18/46) achieved ex-
cellent pain relief (VAS < 2), and this number increased
to 67.4% (31/46), 73.5% (25/34), and 80.0% (16/20) at
6, 9, and 12 months post-stSCS treatment, respectively.

In this study, a total of 14 patients showed poor
improvement towards stSCS treatment (14/46, 30.4%,
Fig. 6). Spontaneous lead migration was observed in 4
cases (No. 1, 4, 20, 36; 4/46, 8.7%) and those patients
could not achieve the paresthesia coverage in the pain-
ful area. This displacement can be attributed to the
surgeon's inexperience with the stSCS procedure (n =
2, No. 1, 4) or to the wider and thicker cervical spine
cord (n = 2, No. 20, 36) which can cause direct reduc-
tion in pain relief. The increase in cervical spine mobil-
ity is a risk factor for cervical lead migrations (56). In
case No. 4, the surgeon encountered difficulties in po-
sitioning the lead in the desired cervical levels (C7) due
to the wider distance from the lumbar vertebrae 2-3.
Eventually, the surgeon was able to position the lead at
the desired level but it was not in an appropriate posi-
tion of the epidural space which generated poor par-
esthesia coverage during the treatment. Therefore, in
the remaining patients we found that introducing the
percutaneous lead through the modified Tuohy needle
at upper thoracic spine levels instead of at the upper
lumbar spine levels was a better alternative, in order
to adjust the position of the lead easily and avoid the
cumulative drag and resistance to insertion (56).

In the other 10 patients presented with poor
pain relief (No. 9, 16, 31, 41, 45; 22, 24, 28, 30, 39;
10/46, 21.7%), we observed that those patients ini-
tially achieved complete and satisfactory paresthesia
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pain returned to its pre-treatment level.

Fig. 6. Pie charts depicting the response of acute/subacute zoster-related pain patient’s to stSCS treatment upon discharge. A:
32 patients (69.6% . 32/46) obtained minimal clinically important difference, including 18 patients (39.1%, 18/46) who were
extremely satisfied with an excellent pain relief (VAS <2). B: 14 patients (30.4%, 14/46)) showed poor improvement in pain
relief. B1: Among these 14 patients, spontaneous lead migration was observed in 4 cases (8.7%, 4/46); B2: 5 (10.9%, 5/46)
patients got satisfactory coverage during the stSCS treatment, but still achieved poor pain relief; B3: 5 patients (10.9% ,5/46)
who achieved satisfactory coverage and excellent pain relief during the stSCS treatment, but after the stSCS was removed, the

coverage. However, during the stSCS treatment, 5 pa-
tients complained of a persistent chronic pain (No. 9,
16, 31, 41, 45, 5/46, 10.9%). In those patients, stSCS
treatment was not successful despite our attempts
to elevate the stimulation level to a higher voltage
to suppress the pain but they still complained of the
usual chronic pain and additionally they experienced
unbearable discomfort in unrelated areas. The DN4
scores in those 5 patients were 5, 4, 5, 6, 5, respec-
tively. It has been reported that SCS did not provide
analgesia for all types of pain and SCS was usually ef-
fective for neuropathic or sympathetically mediated
pain states (36). In the other 5 poor-responder cases,
permanent implantation of IPG was recommended to
those patients (No. 22, 24, 28, 30, 39, 5/46, 10.9%) in
order to obtain longer stimulation. However, none of
them accepted the IPG insertion due to the financial
burden (IPG costs $25,000 USD in China). Therefore,
in those patients, the pain reemerged within several
hours after the stimulation was stopped. Their therapy
was terminated after reaching the maximum treat-
ment period (14 days), and their chronic pain regained
its initial intensity. We speculate that in those patients,
the peripheral and central sensitization were irrevers-
ible with stSCS treatment (57).

In this study, we observed that none of the treated
patients withdrew from the treatment due to adverse
reactions, which indicated that stSCS is a safe procedure
with minor complications.

Further, in this study, we observed that in the cases
who achieved a satisfactory paresthesia coverage in the
painful area, those patients had a greater chance to at-
tain MCID or even a complete pain relief (69.6 %, 32/46
patients) and the dosage of pharmaceutical agents sig-
nificantly dropped, or no drug therapies were required.
Similarly, patients who attained excellent pain relief
displayed improved PCS and MCS scores.

The persistent existence of long-term pain relief,
reduction of analgesics consumption, and improve-
ment in QoL indicate the curative effect of SCS. This
curative effect can't be simply explained by the classi-
cal gate control theory or the release of acetylcholine
that was reported to induce the immediate and short-
term action of SCS (41). Instead, the extended pain re-
lief caused by SCS can be attributed to the reversal of
central sensitization (spinal neuronal plasticity) (58).
Researchers observed that the stimulation of the dor-
sal column did not only attenuate the dorsal horn neu-
ronal excitability in nerve-injured rats (59), but it also
normalized the long-term potentiation of spinal wide
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dynamic range neurons (60). This mechanism of central
sensitization may be involved in the explanation of hy-
peralgesia (61). If SCS can reverse the development of
central sensitization, performing SCS at the early stage
of neuropathic pain may help prevent the development
of pain hypersensitivity or at least limit its severity and
duration. Therefore, in clinical practice, we recommend
that stSCS should be the first line of treatment, espe-
cially in patients with refractory and severe acute/sub-
acute zoster-related pain.

ConcLusIonN

In conclusion, stSCS can provide persistent long-
term pain relief and improvement in the QoL in patients

with refractory and severe acute/subacute zoster-relat-
ed pain. Results obtained from this study prove stSCS is
a safe, effective, and less invasive analgesic method for
patients. Furthermore, stSCS may have a curative effect
at early stages of neuropathic pain.

Acknowledgments

This project was funded by a Grant-In-Aid award
from the National Natural Science Foundation of China
(No: 81271371, to Tao Song). All authors were involved
in this study and reached a consensus for all performed
analyses. The corresponding author reviewed and ap-
proved the final version and he has final responsibility
to submit this manuscript for publication.

REFERENCES

1.

Sampathkumar P, Drage LA, Martin DP.
Herpes zoster (shingles) and postherpet-

tion in England and Wales. Vaccine 2001;
19:3076-3090.

systematic review and meta-analysis of
health utilities. Pain 2010; 149:338-344.

ic neuralgia. Mayo Clin Proc 2009; 84:274-  10.  Schmader K, Gnann JW, Jr., Watson CP.  17.  Johnson RW, Alvarez-Pasquin M), Bijl
280. The epidemiological, clinical, and path- M, Franco E, Gaillat J, Clara ]G, Labe-

2. Gershon AA, Gershon MD, Breuer J, ological rationale for the herpes zoster toulle M, Michel JP, Naldi L, Sanmarti
Levin MJ, Oaklander AL, Griffiths PD. vaccine. ] Infect Dis 2008; 197:5207-5215. LS, Weinke T. Herpes zoster epidemiol-
Advances in the understanding of the 11. Opstelten W, Zuithoff NP, van Essen ogy, management, and disease and eco-
pathogenesis and epidemiology of her- GA, van Loon AM, van Wijck AJ, Kalk- nomic burden in Europe: A multidisci-
pes zoster. ] Clin Virol 2010; 48:52-S7. man CJ, Verheij TJ, Moons KG. Predict- plinary perspective. Ther Adv Vaccines

3. Park J, Jang WS, Park KY, Li K, Seo SJ, ing postherpetic neuralgia in elderly pri- 2015; 3:109-120.

Hong CK, Lee JB. Thermography as a mary care patients with herpes zoster:  18. Forbes HJ, Thomas SL, Smeeth L, Clay-
predictor of postherpetic neuralgia in Prospective prognostic study. Pain 2007; ton T, Farmer R, Bhaskaran K, Langan
acute herpes zoster patients: A prelimi- 132:552-559. SM. A systematic review and meta-anal-
nary study. Skin Res Technol 2012; 18:88- 12. Dworkin RH, Portenoy RK. Proposed ysis of risk factors for postherpetic neu-
93. classification of herpes zoster pain. Lan- ralgia. Pain 2016; 157:30-54.

4. Yawn BP, Gilden D. The global epidemi- cet 1994; 343:1648. 19. Kawai K, Rampakakis E, Tsai TF, Cheong
ology of herpes zoster. Neurology 2013; 13. Drolet M, Brisson M, Schmader KE, HJ, Dhitavat J, Covarrubias AO, Yang L,
81:928-930. Levin MJ, Johnson R, Oxman MN, Pat- Cashat-Cruz M, Monsanto H, Johnson

5. Studahl M, Petzold M, Cassel T. Dis- rick D, Blanchette C, Mansi JA. The im- K, Sampalis JS, Acosta CJ. Predictors of
ease burden of herpes zoster in Sweden pact of herpes zoster and postherpet- postherpetic neuralgia in patients with
-- predominance in the elderly and in ic neuralgia on health-related quality herpes zoster: A pooled analysis of pro-
women - a register based study. BMC In- of life: A prospective study. CMA] 2010; spective cohort studies from North and
fect Dis 2013; 13:586. 182:1731-1736. Latin America and Asia. Int ] Infect Dis

6. Thomas SL, Hall AJ. What does epidemi- 14. Bouhassira D, Chassany O, Gaillat ), 2015; 34:126-131.
ology tell us about risk factors for herpes Hanslik T, Launay O, Mann C, Rabaud C,  20. Sacks GM. Unmet need in the treatment
zoster? Lancet Infect Dis 2004; 4:26-33. Rogeaux O, Strady C. Patient perspective of postherpetic neuralgia. Am ] Manag

7. Kawai K, Gebremeskel BG, Acosta CJ. on herpes zoster and its complications: Care 2013; 19:5207-5213.

Systematic review of incidence and com- An observational prospective study in pa-  21.  Finnerup NB, Attal N, Haroutounian S,
plications of herpes zoster: Towards t?ents aged over 50 years in general prac- McNicol E, Baron R, Dworkin RH, Gil-
a global perspective. BM] Open 2014; tice. Pain 2012; 153:342-349. ron |, Haanpaa M, Hansson P, Jensen
4:€004833. 15.  Johnson RW, Bouhassira D, Kassianos G, TS, Kamerman PR, Lund K, Moore A,

8.  Dworkin RH, Schmader KE. Treatment Leplege A, Schmader KE, Weinke T. The Raja. SN, Rice A.S' Rowbotham M, Sena
and prevention of postherpetic neural- !mpact of herpes zos.ter a”d. post-herpet- E, Slddha” P, Sr'rf'nth BH,WaIIa;e M. .Pha.r—
gia. Clin Infect Dis 2003; 36:877-882. ic neuralgia on quality-of-life. BMC Med r‘r(\jaclot' erapy for r\euroPat ic dpa|n in
Edmunds WJ, Brisson M, Rose JD. The 2010; 8:37. 2 UtS: A systematic review and meta-

9. epidemiology, of herpes z'oster anc.l oo, 16.  Doth AH, Hansson PT, Jensen MP’ T?ylor analysis. Lancet.NeuroI 20.15;. 14:162—17.3.
tential cost-effectiveness of vaccina- RS. The burden of neuropathm pain: A 22. Johnson RW, Rice AS. Clinical practlce.

www.painphysicianjournal.com

E643



Pain Physician: July/August 2017; 20:E633-E645

23.

24.

25.

26.

27.

28.

29.

30.

31.

Postherpetic neuralgia. N Engl ] Med
2014; 371:1526-1533.

KumarV, Krone K, Mathieu A. Neuraxial
and sympathetic blocks in herpes zoster
and postherpetic neuralgia: An appraisal
of current evidence. Reg Anesth Pain Med
2004; 29:454-461.

Tyring SK. Management of herpes zos-
ter and postherpetic neuralgia. ] Am
Acad Dermatol 2007; 57:5136-S142.
Gewandter JS, Dworkin RH, Turk DC,
Farrar JT, Fillingim RB, Gilron |, Mark-
man D, Oaklander AL, Polydefkis M),
Raja SN, Robinson JP, Woolf CJ, Ziegler
D, Ashburn MA, Burke LB, Cowan P,
George SZ, Goli V, Graff OX, lyen-
gar S, Jay GW, Katz J, Kehlet H, Kitt RA,
Kopecky EA, Malamut R, McDermott
MP, Palmer P, Rappaport BA, Rausch-
kolb C, Steigerwald I, Tobias J, Wal-
co GA. Research design considerations
for chronic pain prevention clinical tri-
als: IMMPACT recommendations. Pain
2015; 156:1184-1197.

Sanford M, Keating GM. Zoster vaccine
(Zostavax): A review of its use in pre-
venting herpes zoster and postherpet-
ic neuralgia in older adults. Drugs Aging
2010; 27:159-176.

Bilcke J, Marais C, Ogunjimi B, Willem
L, Hens N, Beutels P. Cost-effectiveness
of vaccination against herpes zoster in
adults aged over 6o years in Belgium.
Vaccine 2012; 30:675-684.

van Lier A, van Hoek AJ, Opstelten W,
Boot HJ, de Melker HE. Assessing the
potential effects and cost-effectiveness
of programmatic herpes zoster vaccina-
tion of elderly in the Netherlands. BMC
Health Serv Res 2010; 10:237.

Morrison VA, Johnson GR, Schmad-
er KE, Levin MJ, Zhang JH, Looney DJ,
Betts R, Gelb L, Guatelli JC, Harbecke R,
Pachucki C, Keay S, Menzies B, Griffin
MR, Kauffman CA, Marques A, Toney J,
Boardman K, Su SC, Li X, Chan IS, Par-
rino J, Annunziato P, Oxman MN, Shin-
gles Prevention Study Group. Long-
term persistence of zoster vaccine effi-
cacy. Clin Infect Dis 2015; 60:900-909.
Bruxelle J, Pinchinat S. Effectiveness of
antiviral treatment on acute phase of
herpes zoster and development of post
herpetic neuralgia: Review of interna-
tional publications. Med Mal Infect 2012;
42:53-58.

McDonald EM, de Kock J, Ram FS. Anti-
virals for management of herpes zoster
including ophthalmicus: A systematic
review of high-quality randomized con-

32.

33.

34.

35

36.

37

38.

39-

40.

41.

42.

trolled trials. Antivir Ther 2012; 17:255-
264.

Grabar S, Tattevin P, Selinger-Leneman
H, de La Blanchardiere A, de Truchis P,
Rabaud C, Rey D, Daneluzzi V, Ferret S,
Lascaux AS, Hanslik T, Costagliola D,
Launay O, French Hospital Database on
HIV. Incidence of herpes zoster in HIV-
infected adults in the combined antiret-
roviral therapy era: Results from the FH-
DH-ANRS CO4 cohort. Clin Infect Dis
2015; 60:1269-1277.

Chen N, Li Q, Yang J, Zhou M, Zhou D,
He L. Antiviral treatment for preventing
postherpetic neuralgia. Cochrane Data-
base Syst Rev 2014; 2:CD006866.
McKendrick MW, McGill JI, Wood M.
Lack of effect of acyclovir on posther-
petic neuralgia. BMJ 1989; 298:431.

van Wijck AJ, Opstelten W, Moons KG,
van Essen GA, Stolker R, Kalkman CJ,
Verheij T). The PINE study of epidur-
al steroids and local anaesthetics to
prevent postherpetic neuralgia: A ran-
domised controlled trial. Lancet 2006;
367:219-224.

Epstein L), Palmieri M. Managing
chronic pain with spinal cord stimula-
tion. Mt Sinai ] Med 2012; 79:123-132.
Gopal H, Fitzgerald J, McCrory C. Spinal
cord stimulation for FBSS and CRPS: A
review of 8o cases with on-table trial of
stimulation. ] Back Musculoskelet Rehabil
2016; 29:7-13.

Eldabe S, Thomson S, Duarte R, Brookes
M, deBelder M, Raphael J, Davies E, Tay-
lor R. The effectiveness and cost-effec-
tiveness of spinal cord stimulation for
refractory angina (RASCAL Study): A pi-
lot randomized controlled trial. Neuro-
modulation 2016; 19:60-70.

Kinfe TM, Pintea B, Vatter H. Is spinal
cord stimulation useful and safe for the
treatment of chronic pain of ischemic
origin? A review. Clin ] Pain 2016; 32:7-13.
Yang F, Carteret AF, Wacnik PW, Chung
CY, Xing L, Dong X, Meyer RA, Raja SN,
Guan Y. Bipolar spinal cord stimulation
attenuates mechanical hypersensitivity
at an intensity that activates a small por-
tion of A-fiber afferents in spinal nerve-
injured rats. Neuroscience 2011; 199:470-
480.

Zhang TC, Janik JJ, Grill WM. Mecha-
nisms and models of spinal cord stim-
ulation for the treatment of neuropathic
pain. Brain Res 2014; 1569:19-31.

Laurent B, Vicaut E, Leplege A, Bloch K,
Leutenegger E. Prevalence and impact

43

44.

45.

46.

47.

48.

49.

50.

51.

52.

on quality of life of post-herpetic neu-
ralgia in French medical centers spe-
cialized in chronic pain management:
The ZOCAD study. Med Mal Infect 2014;
44:515-524.

Ware J, Jr., Kosinski M, Keller SD. A 12-
Item Short-Form Health Survey: Con-
struction of scales and preliminary tests
of reliability and validity. Med Care 1996;
34:220-233.

Bader MS. Herpes zoster: Diagnostic,
therapeutic, and preventive approaches.
Postgrad Med 2013; 125:78-91.

Song ), Popescu A, Bell RL. Present and
potential use of spinal cord stimulation
to control chronic pain. Pain Physician
2014; 17:235-246.

Johnston SS, Udall M, Alvir J, McMor-
row D, Fowler R, Mullins D. Characteris-
tics, treatment, and health care expendi-
tures of Medicare supplemental-insured
patients with painful diabetic peripheral
neuropathy, post-herpetic neuralgia, or
fibromyalgia. Pain Med 2014; 15:562-576.
Schechtmann G, Song Z, Ultenius C,
Meyerson BA, Linderoth B. Choliner-
gic mechanisms involved in the pain re-
lieving effect of spinal cord stimulation
in a model of neuropathy. Pain 2008;
139:136-145.

El-Khoury C, Hawwa N, Baliki M, Atweh
SF, Jabbur SJ, Saade NE. Attenuation of
neuropathic pain by segmental and su-
praspinal activation of the dorsal col-
umn system in awake rats. Neuroscience
2002; 112:541-553.

Tazawa T, Kamiya Y, Kobayashi A, Saeki
K, Takiguchi M, Nakahashi Y, Shinbo-
ri H, Funakoshi K, Goto T. Spinal cord
stimulation modulates supraspinal cen-
ters of the descending antinocicep-
tive system in rats with unilateral spinal
nerve injury. Mol Pain 2015; 11:36.
Heinricher MM, Tavares |, Leith JL,
Lumb BM. Descending control of no-
ciception: Specificity, recruitment and
plasticity. Brain Res Rev 2009; 60:214-
225.

Harke H, Gretenkort P, Ladleif HU,
Koester P, Rahman S. Spinal cord stim-
ulation in postherpetic neuralgia and in
acute herpes zoster pain. Anesth Analg
2002; 94:694-700; table of contents.
Yanamoto F, Murakawa K. The effects
of temporary spinal cord stimulation
(or spinal nerve root stimulation) on the
management of early postherpetic neu-
ralgia from one to six months of its on-
set. Neuromodulation 2012; 15:151-154;

E644

www.painphysicianjournal.com



Short-term Spinal Cord Stimulation in Zoster-related Pain

53.

54-

55-

56.

discussion 154.

Moriyama K. Effect of temporary spinal
cord stimulation on postherpetic neu-
ralgia in the thoracic nerve area. Neuro-
modulation 2009; 12:39-43.

Spiegelmann R, Friedman WA. Spinal
cord stimulation: A contemporary se-
ries. Neurosurgery 1991; 28:65-70; discus-
sion 70-61.

Kumar K, Taylor RS, Jacques L, Eldabe
S, Meglio M, Molet ), Thomson S,
O’Callaghan J, Eisenberg E, Milbouw
G, Buchser E, Fortini G, Richardson
J, North RB. The effects of spinal cord
stimulation in neuropathic pain are
sustained: A 24-month follow-up of
the prospective randomized controlled
multicenter trial of the effectiveness of
spinal cord stimulation. Neurosurgery
2008; 63:762-770; discussion 770.

Deer TR, Mekhail N, Provenzano D, Pope
J, Krames E, Leong M, Levy RM, Abejon

57

D, Buchser E, Burton A, Buvanendran A,
Candido K, Caraway D, Cousins M, De-
Jongste M, Diwan S, Eldabe S, Gatzinsky
K, Foreman RD, Hayek S, Kim P, Kinfe T,
Kloth D, Kumar K, Rizvi S, Lad SP, Liem
L, Linderoth B, Mackey S, McDowell G,
McRoberts P, Poree L, Prager J, Raso L,
Rauck R, Russo M, Simpson B, Slavin
K, Staats P, Stanton-Hicks M, Verrills P,
Wellington J, Williams K, North R, Neu-
romodulation Appropriateness Consen-
sus Committee. The appropriate use of
neurostimulation of the spinal cord and
peripheral nervous system for the treat-
ment of chronic pain and ischemic dis-
eases: The Neuromodulation Appropri-
ateness Consensus Committee. Neuro-
modulation 2014; 17:515-550; discussion
550.

Schlereth T, Heiland A, Breimhorst M,
Fechir M, Kern U, Magerl W, Birklein F.
Association between pain, central sensi-
tization and anxiety in postherpetic neu-

58.

59-

60.

61.

ralgia. Eur ] Pain 2015; 19:193-201.

Guan Y. Spinal cord stimulation: Neuro-
physiological and neurochemical mech-
anisms of action. Curr Pain Headache
Rep 2012; 16:217-225.

Guan Y, Wacnik PW, Yang F, Carteret
AF, Chung CY, Meyer RA, Raja SN. Spi-
nal cord stimulation-induced analgesia:
Electrical stimulation of dorsal column
and dorsal roots attenuates dorsal horn
neuronal excitability in neuropathic rats.
Anesthesiology 2010; 113:1392-1405.
Wallin J, Fiska A, Tjolsen A, Linderoth B,
Hole K. Spinal cord stimulation inhibits
long-term potentiation of spinal wide
dynamic range neurons. Brain Res 2003;
973:39-43.

Ikeda H, Stark J, Fischer H, Wagner M,
Drdla R, Jager T, Sandkuhler J. Synap-
tic amplifier of inflammatory pain in
the spinal dorsal horn. Science 2006;
312:1659-1662.

www.painphysicianjournal.com

E645






