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ABSTRACT
Objectives: To evaluate the effectiveness of repetitive thoracic paravertebral block (TPVB) under
ultrasound (US) guidance for acute pain associated to herpes zoster (HZ) and its prophylactic
effects on post-herpetic neuralgia (PHN).
Methods: Patients who suffered from acute pain associated to HZ within 1 week of rash onset
were randomized in a ratio of 1:1 to receive a seven-day course antiviral therapy, antiviral ther-
apy with additional US-guided repetitive TPVB using transverse short axial (TSA) approach every
48 h for a week after antiviral therapy. All patients were allowed to receive rescue analgesics.
The primary endpoint was HZ burden of illness (HZ-BOI) measured by a severity-by-duration
composite pain assessment conducted 1-month post inclusion. Adverse events were
also recorded.
Results: A total of 96 patients completed the entire 6-month follow-up. The BOI-30AUC was
112.5 (95%CI: 105.2, 119.9) in control group, and 82.7 (95%CI: 75.4, 90.1) in TPVB group
(F¼ 32.252, p<.001) at D30 after inclusion. Compared with control group, significant reductions
of BOI-30–90AUC, and BOI-90–180AUC were observed in TPVB group (F¼ 11.392, p¼.001 at D90;
F¼ 7.467, p¼.007 at D180, respectively). At 3 and 6 months after inclusion, the incidence of
PHN in TPVB group was significantly lower than control group. Quality of life (QoL) in TPVB
group also showed greater improvements at all the time points in all domains of EQ-5D-3L
(p<.05). No serious adverse events were observed.
Conclusions: US-guided repetitive TPVB significantly reduced the HZ-BOI and the PHN incidence
compared to antiviral therapy alone. It might be considered as an early intervention and pre-
ventive strategy to the development of PHN after acute HZ.

KEY MESSAGE

� This is a prospective randomized comparative study. We made a hypothesis that US-guided
repetitive thoracic paravertebral block (TPVB) using a transverse short axial (TSA) approach to
treat thoracic herpes zoster (HZ) in acute phase could reduce the burden of illness associated
to acute pain. Moreover, this therapy might be a feasible preventive strategy to reduce the
incidence of post-herpetic neuralgia.

Abbreviations: TPVB: thoracic paravertebral block; PHN: post-herpetic neuralgia; HZ: herpes zos-
ter; BOI: burden of illness; 30AUC: area under the curve of pain severity over 30 days; QoL: quality
of life; VZV: varicella zoster viruses; DRG: dorsal root ganglion; ZAP: zoster-associated pain; ZBPI:
Zoster Brief Pain Inventory; AUC: area under the curve; LA: local anaesthetics
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Introduction

Herpes zoster (HZ) which is characterized by a unilat-
eral dermatomal vesicular rash accompanied with
acute pain usually results from a reactivation of vari-
cella zoster viruses (VZV) after the primary infection

referred to as childhood “chickenpox”. It is estimated
that the incidence of HZ is from to 3 to 5/1000-person
years (PY) in North America, Europe and Asia-Pacific
with a sharp increase post 60 years of age to 6–8/
1000-PY [1,2]. Thoracic dermatome is reported as the
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most frequent area affected by HZ [3]. During the pro-
dromal or acute phases of HZ, lots of patients suffered
from moderate to severe pain which diminished qual-
ity of life and induced heaven burden of illness (BOI).
Therefore, a plan that optimizes pain relief should be
pursed to improve functional status and health-related
quality of life when treating zoster-associated
pain (ZAP).

Post-herpetic neuralgia (PHN) is the most common
and debilitating complication of HZ which occurs
when ZAP persists for more than 90 days after rash
onset [4]. Most patients recognized the intensity of
neuropathic pain as severe enough to affect quality of
daily life and cause the largest HZ-related BOI. Despite
the widespread use of antiviral drugs and analgesics, a
large percentage of HZ patients with potentially high
risk factors progressed to the PHN stage, such as age
>50 years, number of lesions >50, moderate-to-severe
pain in prodromal or acute phases.

It is believed that a progress of acute pain and
inflammation during the acute HZ phase are respon-
sible for the intractable sensation [5]. Therefore, the
early-onset of supplemental intervention to control
acute ZAP has the benefit of attenuating central sensi-
tization and preventing PHN [6]. Paravertebral nerve
block has been proved to be effective in providing
relief of ZAP and likely plays a role in reducing the

incidence of PHN compared to the standard antiviral
treatment standalone [7,8]. Moreover, a comparative
study has showed that US-guided nerve block is more
accessible than the fluoroscopy-guided nerve block
and might be an alternative option for HZ [9]. In this
study, we conducted a prospective randomized com-
parison to test whether antiviral therapy combined
with US-guided repetitive thoracic paravertebral block
(TPVB) using the transverse short axial (TSA) approach
in the treatment of HZ may have dual roles in acute
pain reduction and prevention of PHN.

Methods

Study design and setting

This prospective randomized clinical trial with 6-month
follow-up compared antiviral therapy to standard anti-
viral therapy along with US-guided repetitive TPVB
using TSA approach for the treatment of thoracic HZ.
It was conducted in the anaesthesiology department
of the Heilongjiang Red Cross Sengong General
Hospital, Harbin, China, between 1 January 2019 and
31 December 2020 (Figure 1). The protocol of the
study was approved by Scientific Research Ethics
Committee of Hospital. Written informed consent was
obtained in all recruits. The study has been registered

Figure 1. CONSORT diagram indicates the flow of recruited patients in this trial.
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in the Chinese Clinical Trial Registry
(ChiCTR 2100044335).

A total of 100 eligible patients were randomly
assigned to one of the following treatment groups.
Groups are control group: (patients received a stand-
ard seven-day course antiviral therapy with famciclovir
500mg three times daily immediately after recruit-
ment at the onset of the viral disease) [10], TPVB
group: patients were allocated to receive the same
standard antiviral therapy as the control group.
Additionally, they received repetitive TPVB injections
under US guidance by TSA approach with a mixture of
lidocaine 20mgþ triamcinolone 5mgþnormal saline
5ml in total for each involved nerve root every 48 h
for a week (total four injections) after the seven-day
course antiviral therapy.

Patients

Inclusion criteria were (1) diagnosed as HZ in the thor-
acic dermatomal; (2) presented to our pain clinic
within 1 week from the initial onset of HZ rash; (3)
50 years or older; (4) complete the whole TPVB injec-
tion therapy; (5) follow-up using the routine guideline;
(6) complete medical record data. Patients were
excluded if they had immunity dysfunction, hepatic or
renal dysfunction, coagulation disorders, systemic use
of antivirals and pregnancy/lactation.

Randomization and masking

The randomization was performed with a web-based
system so that patients were enrolled before the treat-
ment assignment was revealed. Allocation was strati-
fied in permuted blocks of four with a ratio of 1:1 by
Statistical Software Stata 10.0 module Ralloc version
3.5.2 (StataCorp, College Station, TX), and masked
from any individuals participating in the study.
Investigators assessing outcomes and those analysing
data were masked in the study.

Procedure

All procedures were performed in outpatient operating
room under the ultrasound (US) guidance by the same
skilled pain physicians who demonstrate expertise in
performing US-guided TPVB. Electrocardiography, blood
pressure and oxygen saturation monitoring were
applied. Patients were in the lateral position with the
affected side facing upward. A low-frequency convex
array probe (Philips iU22 DS; Philips Medical Systems,
Cleveland, OH) was applied transversely to the targeted
lateral aspect of the thoracic spinous process. In the
short axis view of the thoracic paravertebral area, para-
vertebral muscles and the hyper-echoic transverse pro-
cess were identified clearly. The black acoustic shadow
in front of the transverse process completely obscured
the thoracic paravertebral area. The hyper-echoic area
among parietal pleura, superior costotransverse liga-
ment (SCL) and internal intercostal membrane which
represents the top of thoracic paravertebral space
(TPVS) or the medial boundary of posterior intercostal
space was correspondingly identified by slightly moving
the transducer cranially or caudally. Subsequently, col-
our Doppler mode was used to identify whether a vul-
nerable blood vessel was abnormally situated around
the targeted TPVB area in order to avoid intravascular
injection. A 22-gague needle with echogenic (Benlan,
Oakville, Canada) was introduced under real-time US-
guided from lateral to medial section with an in-plane
technique to target the hyper-echoic TPVS top or the
posterior intercostal space. After confirmation of the
needle tip, 2ml of 1% lidocaine was injected for test.
Each patient was monitored for five minutes for the
clinical signs of anaesthesia/HZ associated pain allevi-
ation in the affected thoracic dermatomal. After verifica-
tion, 5ml of block liquid mixture was slowly injected to
the TPVS for each involved nerve root under the real-
time US guidance. Meanwhile, the hyper-echoic pleura
were moved forward and the top of TPVS was
expanded due to the spread of the injectable suspen-
sion in the real-time ultrasonic image (Figure 2(a)). Each
affected nerve root by HZ was identified to be accessed

Figure 2. Paravertebral space puncture under ultrasound guidance.
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and blocked using the above TSA method under
US guidance.

Nonsteroidal anti-inflammatory drug celecoxib
(200mg tablets, up to two times daily, Celebrex, Pfizer
Canada, Kirkland, Canada; Celecoxib, Apotex, Toronto,
Canada) was given as an analgesic agent as a routine
treatment if patients reported their worst pain from 1
to 3, oxycodone–acetaminophen (5mg/325mg tablets,
up to four times daily, drug named Depalgos#;
Molteni Farmaceutici, Inc., Tuscany, Italy) was available
as rescue medication if the worst pain >3 measured
by Zoster Brief Pain Inventory (ZBPI). Supplementing
pain medicine including antidepressant drugs and
antiepileptic drugs was prohibited. Moreover, no epi-
dural or intrathecal nerve blocks were permitted dur-
ing the whole follow-up period.

Follow-ups were performed throughout 180 days.
Data were collected by a special trained investigator
blinded to the patients’ group assignment at baseline
(D0), on days 7 (D7), 14 (D14), 21 (D21), 30 (D30) at
our pain clinic, and on days 90 (D90), 180 (D180) by
telephone or email interviews.

Outcome measures

An 11-point scale from 0 (no pain) to 10 (pain as bad
as you can imagine) which was derived from question
3 of the ZBPI was used to rate the “the worst pain in
the last 24 h” associated to HZ [11]. Burden of illness
associated to HZ was evaluated as a function of pain
duration. Quality of life (QoL) was assessed by the
EuroQoL 5-Dimension Questionnaire (EQ-5D-3L) com-
posed of the following five dimensions: mobility, self-
care, usual activities, pain/discomfort and anxiety/
depression. There were three levels in each dimension
including no problems, some problems and extreme
problems [12]. PHN was defined as ZBPI “worst pain”
score >3 for more than 90 days after HZ rash onset
[13–15]. The use and dosage of concomitant analge-
sics for each patient was also recorded. Safety was
assessed by adverse events.

Power analysis

An estimate cohort of 45 patients was needed per
group to be able to achieve 80% power with a two-
tailed a of 5% in order to see a 25% decrease in the
mean BOI-30AUC in TPVB group compared with control
group. The mean BOI-30AUC of control group was
119.718 (SD ¼ 50) in the pre-test consisting of 15
patients. Taking potential dropouts (10%) into consid-
eration, 100 patients per group were included.

Statistical analysis

Statistical analyses were performed by SPSS software,
version 19.0 (SPSS Inc., Chicago, IL). Statistical signifi-
cance was set at the 5% level (two-tailed). Normal
quantitative data were reported as mean± standard
deviation (SD) and categorical data as percentage. HZ-
BOI scores were analysed by analysis of covariance
(ANCOVA) model, using the baseline score as a covari-
ate. Comparison of categorical data was conducted
using the chi-square test and Fisher’s exact test. All
analyses were according to the per protocol
(PP) principle.

HZ-BOI scores were assessed by a severity-by-dur-
ation composite measure of pain which was expressed
by the area under the curve (AUC) of pain severity
over time. The curve of pain severity over time was
referred to the dynamic change of ZBPI “worst pain”,
taking time as the X-axis and pain severity on a 0–10
scale as the Y-axis. AUC was defined as the area
bounded by the curve and coordinate axis, and calcu-
lated by GraphPad Prism version 5.0 (GraphPad
Software Inc., San Diego, CA) by multiple segment
trapezoidal rule. ZBPI and EQ-5D questionnaires were
bound in a study booklet to ensure standardization of
presentation among all patients. At the initial visit,
patients were asked to complete the questionnaires to
gather informed consent and eligibility for the study.
All patients were provided with additional copies of
the validated questionnaires which they were asked to
complete at home once per week and return through
email and at follow-up visits. Data collection and cal-
culation were performed once at baseline, and further
administered at each follow-up assessment date [16].

Results

The flow diagram of the recruited patient progress is
shown in Figure 1. A total of 187 patients diagnosed
with thoracic HZ were eligible for the study, but 87
patients were excluded because of different reasons.
Fifty patients were randomly allocated to each group.
In the follow-up period, nine patients from the control
group and five patients from the TPVB group with-
drew consent or failed to arrive for follow-up. Thus, at
the 6-month mark after recruitment, a total of 41
patients were included in control group, and 45
patients in TPVB group for complete case (Figure 1).
No differences were shown on baseline demographic
characteristics between two groups (Table 1).

Table 2 shows that a significant decrease of HZ-BOI
scores was revealed in TPVB group, compared to con-
trol group. The PP analysis shows that the mean of
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BOI-30AUC (acute HZ burden of illness (HZ-BOI) over
30 days) was 112.5 (95%CI: 105.2, 119.9) in control
group, and 82.7 (95%CI: 75.4, 90.1) in TPVB group after
adjusting baseline scores for covariate in the ANCOVA
model. Significant difference was revealed between
control group and TPVB group, 30 days post zoster
rash onset (F¼ 32.252, p<.001), which indicated that
patients in active group receiving TPVB under US-
guidance experienced a significantly lower illness bur-
den associated to HZ during the acute phase. The
mean of BOI-30–90AUC was 102.3 (95%CI: 85.2, 119.4)
in control group, 60.9 (95%CI: 43.9, 78.1) and in TPVB
group with F¼ 11.392 and p¼.001. The mean of BOI-
90–180AUC was 91.1 (95%CI: 72.3, 109.9) in control
group, 54.3 (95%CI: 35.6, 73.1) and in TPVB group with
F¼ 7.467 and p¼.007. Both of BOI-30–90AUC and BOI-
90–180AUC showed that patients in active group had a
lower BOI after receiving TPVB under the guidance of
US with p value less than .001. The percentage of
patients using rescue analgesics (celecoxib and oxy-
codone/acetaminophen) (71.9% vs. 45.1%, p<.001 at
D30; 42.5% vs. 30.7%, p¼.022 at D90; 34.6% vs. 24.2%,
p¼.030 at D180) decreased significantly in TPVB
group, which demonstrated an adequate pain admin-
istration in TPVB group (Figure 3).

After 90 days, the incidence of PHN was 16/46
(34.8%) in control group, and 8/49 (16.3%) in TPVB
group. Compared with control group, the RR ¼ 2.733
(95%CI: 1.036, 7.215, p¼.033) with an incidence differ-
ence of 18.5% (95%CI: 1.2%, 35.7%) in TPVB group.
After 180 days, PHN incidence was 12/41 (29.3%) in
control group, 5/45 (11.1%) in TPVB group (RR ¼
3.310, 95%CI: 1.051, 10.429, p¼.032) with an incidence
difference of 18.2% (95%CI: 1.5%, 34.8%) (Table 3).
Therefore, there was significant difference in the PHN
incidence between control group and active group
after TPVB therapy using TSA approach.

Compared with baseline QoL scores, patients in
both groups exhibited a greater improvement of QoL
after 30, 90 and 180 days. However, there was signifi-
cant difference between control group and TPVB
group in patients’ quality of life. According to EQ-5D-
3L, there were differences in the proportion of
patients who reported no discomfort, some degree of
discomfort and extreme pain in terms of pain/discom-
fort (p¼.003 at D30, p¼.022 at D90, p¼.009 at D180),
usual activities (p¼.016 at D30, p¼.007 at D90, p¼.028
at D180), mobility (p¼.002 at D30, p¼.009 at D90,
p¼.014 at D180), symptom of anxiety/depression
(p¼.034 at D30, p¼.012 at D90, p¼.021 at D180) and

Table 2. HZ-BOI scores of two groups during study days 0–30, 30–90 and 90–180 according to PP analysis.

Group

BOI-30AUC BOI-30–90AUC BOI-90–180AUC

Mean 95%CI F p Mean 95%CI F p Mean 95%CI F p

Control group (N¼ 41) 112.5 105.2, 119.9 32.252 <.001 102.3 85.2, 119.4 11.392 .001 91.1 72.3, 109.9 7.467 .007
TPVB group (N¼ 45) 82.7 75.4, 90.1 60.9 43.9, 78.1 54.3 35.6, 73.1

PP: per protocol; HZ: herpes zoster; BOI: burden of illness; AUC: area under the curve; CI: confidence interval.

Table 1. Baseline characteristics of participants in two groups.
Variables Control group (N¼ 50) TPVB group (N¼ 50) p

Age (years) 63.93 ± 10.72 60.51 ± 10.69 .921
Female sex, n (%) 28 (45.2%) 26 (51.0%) .776
Prodromal duration (days) 3.98 ± 1.80 4.35 ± 1.53 .157
ZBPI: baseline average pain score 7.44 ± 1.78 7.47 ± 1.78 .915
Distribution of pain, n (%) .835
Single thoracic dermatomal 37 (59.7%) 31 (60.8%)
2–3 thoracic dermatomal 21 (33.9%) 18 (35.3%)
�4 thoracic dermatomal 4 (6.5%) 2 (3.9%)
Affected side, n (%) .577
Left 30 (48.4%) 22 (43.1%)
Right 32 (51.6%) 29 (56.9%)
Rash severity, n (%) .934
Number of lesions < 50 47 (75.8%) 39 (76.5%)
Number of lesions � 50 15 (24.2%) 12 (23.5%)
Haemorrhagic lesion, n (%) 8 (12.9%) 5 (9.8%) .607
Concomitant disease, n (%) .743
Hypertension 25 (40.3%) 21 (41.2%)
Diabetes mellitus 28 (45.2%) 25 (49.0%)
History of previous analgesic use, n (%) .708
NSAID 38 (61.3%) 33 (64.7%)
Anti-epileptic or week opioid 24 (38.7%) 18 (35.3%)

ZBPI: Zoster Brief Pain Inventory; group A: antiviral therapy; group B: antiviral therapy plus US-guided TPVB by transverse
short axial approach; NSAID: non-steroidal anti-inflammatory drugs.
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self-care (p¼.048 at D30, p¼.003 at D90, p<.001 at
D180) between control group and TPVB group
respectively at D30, D90 and D180 (Figure 4).

No serious adverse events were observed in the
present study. Serious intravascular injection was not
noted in TPVB group. Four patients (8.0%) experienced
dizziness in TPVB group within 15min after injection.
Nine patients (18.0%) complained of pain at the entry
point in TPVB group.

Discussion

In this prospective randomized comparative study, we
assessed the effect of US-guided TPVB respectively
using TSA approach for the treatment of thoracic HZ
acute pain and its preventive effects on PHN. BOI-
30AUC, BOI-30–90AUC and BOI-90–180AUC were 112.5,
102.3 and 91.1 in control group, 82.7, 60.9 and 54.3 in
TPVB group, which showed that patients in TPVB
group had a lower BOI after receiving TPVB injection
under the guidance of US. The incidence of PHN was
34.8% in control group, 16.3% in TPVB group with RR
¼ 2.733 at D90, and 29.3% in control group, 11.1% in

TPVB group with RR ¼ 3.310 at D180. This meant that
PHN incidence in TPBV group was lower than that in
control group during follow-up. The percentage of
patients using analgesics decreased significantly in
TPVB group when compared with the control group at
D30, D90 and D180, which demonstrated better
adequate pain administration in TPVB group.
Compared with baseline QoL scores, patients in both
groups exhibited a greater improvement of QoL after
30, 90 and 180 days. However, compared with control
group, significant improvement of QoL was shown in
TPVB group at all domains of QoL Questionnaire dur-
ing the whole follow-up period.

The acute phase of HZ is characteristic by severe
pain, and long-term pain has the potential for devel-
opment of PHN [17]. Currently, conventional therapy
including antiviral agents and rescue analgesics can
accelerate healing of the lesions and reduce the
accompanying pain. However, antiviral agents have
marginal success in preventing and treating PHN, and
analgesics only provide effective temporary pain relief
for HZ and PHN, especially for those situations of
refractory pain or other relevant risk factors for PHN

Figure 3. Alteration in the consumption of rescue analgesics (celecoxib) in patients with inadequate pain relief in two groups dur-
ing the follow-up period.

Table 3. PHN incidence for control group versus TPVB group according to the PP analysis.
Outcome Control group TPVB group Difference in incidence (95%CI) Rate ratio (95%CI) v2 value/Z value p

PHN incidence at D90 16/46 (34.8%) 8/49 (16.3%) 18.5% (1.2%, 35.7%) 2.733 (1.036, 7.215) 4.280 .033
PHN incidence at D180 12/41 (29.3%) 5/45 (11.1%) 18.2% (1.5%, 34.8%) 3.310 (1.051, 10.429) 4.460 .032

PHN: post herpetic neuralgia; PP: per protocol; D30: 1-month after last ultrasound (US)-guided thoracic paravertebral block (TPVB) injection; D90: 3-
month after last US-guided TPVB injection; D180: 6-month after last US-guided TPVB injection.
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[5,18]. Recent review and meta-analysis reported that
stellate ganglion block, intercostal nerve block, para-
vertebral block, selective nerve root block and epidural
block that administered early in the course of HZ as
an interventional and supplemental pain management
could offer more long-term pain relief in both acute
HZ and PHN [19,20].

Ji et al. reported a randomized controlled trial (RCT)
study to assess the effectiveness of repetitive paraver-
tebral injections with local anaesthetics and steroids
for the prevention of PHN in 132 patients with acute
HZ. At 1 month after four repetitive paravertebral
injections, compared with 45% patients in the stand-
ard group (oral antivirals and analgesics), 13% in the
paravertebral group reported pain related to zoster
(p<.001). At 3 and 6 month post-therapy, the inci-
dence of PHN was significantly lower in the paraverte-
bral group than in the standard group (7% vs. 30%,
p¼.001 at 3 months; 4% vs. 22%, p¼.003 at 6 months).
They concluded that repetitive paravertebral anaes-
thetic block combined with steroids plus standard
treatment significantly reduced the incidence of PHN
than the standard treatment (antiviral medications and
analgesics) alone [8]. Consistent with previous results,
our study also reported significant reduction of HZ-
related illness burden (pain severity over time) after
four repetitive TPVBs in TPVB group. The incidence of

PHN was 34.8% and 29.3% in control group after
90 days and 180 days, respectively. We speculated
that conducting paravertebral block with local anaes-
thetics and steroids during the early-onset of HZ could
reduce root oedema by inhibiting the inflammation of
the affected nerves. In turn, this would reduce pain
severity, facilitate nerve healing and suppressed devel-
oping PHN. Furthermore, viral inflammation of dorsal
root ganglion caused by HZ stimulated the sympa-
thetic nervous system inducing neuronal ischaemia
and death of the large myelinated nerve fibres.
Treatment of HZ with sympathetic block in an early
stage might inhibit the irreversible damage to the
nerve [21]. Meanwhile, there was sympathetic chain
locating on each side of the paravertebral gutter [8].
Thus, high-volume paravertebral injection of liquid
drug could expand to block the affected sympathetic
chain to stop the irreversible damage. An RCT study
found that high-volume injection of local anaesthetics
could dilute inflammatory cytokines, remove adhe-
sions, improve blood circulation, inhibit ectopic dis-
charge of affected nerves and reduce central
sensitization [22]. Compared with epidural block
through transforaminal (TF) or interlaminar (IL)
approach, paravertebral block allowed greater amount
of local anaesthetic injection, which could lessen HZ
related pain. We injected a total of 5ml liquid mixture

Figure 4. The proportion of patients reporting problems in the EuroQoL EQ-5D domains at the time of day 0, 30, 90 and 180.
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of local anaesthetic and steroids to the paravertebral
space according to the width of the dermatome
affected by HZ. Although the number of transactions
was different for each patient in the present study, we
thought enough high-volume was guaranteed for
each affected nerve to obtain adequate pain relief and
reduce the ZBPI pain score. As expected, HZ related
BOI-30AUC, BOI-30–90AUC and BOI-90–180AUC were
lower in TPVB group, which meant better pain relief
was obtained after receiving high-volume paraverte-
bral block under US-guidance.

The effect of a single epidural injection of local
anaesthetic and steroid in the acute phase of HZ for
598 patients was conducted in the RCT study. The
results showed that at 1 month, 48% patients in the
epidural group reported pain compared with 58%in
the control group (RR ¼ 0.83, 95%CI: 0.71–0.97,
p¼.02). After 3 months, these values were 21% and
24% respectively (0.89, 0.65–1.21, p¼.47) and, at
6 months, 15% and 17%; (0.85, 0.57–1.13, p¼.43). They
concluded that a single epidural injection has a mod-
est effect in reducing ZAP in 1 month. Nevertheless,
this treatment is not effective for prevention of long-
term postherpetic neuralgia [23]. A recent meta-
analysis results showed that continuous or repeated
epidural blocks could significantly reduce PHN inci-
dence (11% in epidural group vs. 36% in the control
group; p¼.05). PHN incidence in the groups treated
with repetitive nerve blocks was 0–26.7% at 3 months,
5.5–13.9% at 6 months, and 2–5.9% at 12 months
[23–25]. In addition, there were rare but serious risks
carried by epidural injection under fluoroscopy using
IL or TF approach such as epidural haematoma, spinal
cord injury, nerve injury and intravascular injection
[26]. Therefore, our results also demonstrated that the
early suppressive and preventive effect might be more
potent if we conducted repetitive paravertebral block
under US guidance. Compared with fluoroscopy, US-
guided TPVB could avoid exposing the pain physician
and patients to radiation, at the same time, the needle
could be advanced to get the predetermined targeted
and the drug could be continuously injected under
real-time imaging. Vessels within 2mm distance from
the targeted area could be identified by Doppler US
scan, thus the direction of needle puncture would be
adjusted to avoid penetrating the critical vessels to
avert from intravascular injection [27,28]. We had to
admit that this technique highly depends on experi-
ence of the operator. Perforation of pleura inducing
pneumothorax was one of the most serious complica-
tions of TPVB technique; however, no serious advents
were observed in the study. This would be benefitted

from the use of US real-time guidance and measure-
ment of pleura depth from entry point
before puncture.

In accordance with what was expected, the per-
centage of patients using rescue analgesics decreased
significantly in TPVB group when compared with the
control group, which demonstrated better adequate
pain administration after TPVB therapy. Moreover, our
results showed that compared with baseline QoL
scores, patients in both groups exhibited a greater
improvement of QoL after 30, 90 and 180 days.
However, there were significant differences between
control group and TPVB group. Greater improvement
of QoL was observed in TPVB group at all domains of
EuroQoL EQ-5D Questionnaire during the whole fol-
low-up period. Consistent with our results, several pre-
vious studies indicated that health-related quality of
life (QoL) was significantly impaired by both severe
acute HZ associated pain and PHN-associated
pain [29,30].

The study did have some limitations. First, there is
no placebo group in which the patients underwent
the injections with normal saline under the guidance
of US. Second, the long-time efficacy of TPBV therapy
for the treatment of acute pain associated to HZ was
absent in the present study, which might be more
meaningful for the assessment of efficacy. Third,
patients in this study were allowed to use rescue anal-
gesics, which would be a confounding factor in the
analysis of the efficacy and safety of TPVB therapy
under US guidance. Fourth, the cephalo-caudal spread
and the occurrence of epidural spread in the TPVB
group using TSA approach under the guidance of US
were not observed in the present study due to lack of
verification of liquid drug spread after thoracic para-
vertebral injection with contrast agent under CT or C-
arm guidance. Therefore, the influence of this spread
on the incidence of PHN was not demonstrated in this
study. We expected to perform a prospective com-
parative study under CT guidance to investigate this
influence of the incidence of PHN.

Conclusions

Our results indicated that a clinical meaningful reduc-
tion was shown in the BOI associated to HZ, and a sat-
isfactory improvement was shown in patients’ quality
of life in TPVB group after US-guided TPVB therapy
using TSA approach. Therefore, we concluded that
besides antiviral therapy, additional TPVB under the
US guidance represented an early intervention during
acute phase of HZ, which could effectively reduce the
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illness burden associated to HZ, and might be a feas-
ible preventive strategy to reduce the incidence
of PHN.
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