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Single intracutaneous injection of local
anesthetics and steroids alleviates acute
nonspecific neck pain
A CONSORT-perspective, randomized, controlled clinical trial
Xiao-Na Yang, MDa, Zhu-Sheng Geng, MDa, Xiu-Li Zhang, MDb, Yun-Hai Zhang, MDb,
Xin-Ling Wang, MDa, Xiao-Bao Zhang, MDb, Ji-Zheng Cui, MDa,∗

Abstract
Acute nonspecific neck pain is one of the major public health problems lacking efficient treatments. The present study was designed
to observe the analgesic effect of intracutaneous injection of local anesthestics and steroids on acute nonspecific neck pain.
Thirty-six newly diagnosed with acute nonspecific neck pain patients were randomized to receive ibuprofen (IPB group) or

intracutaneous injection of local anesthetics (lidocaine and bupivacaine) and steroid (methylprednisolone) (MLB group). The pain
intensity was the primary outcome and evaluated with visual analog scale (VAS). Neck disability index (NDI) and patient global
impression of changes (PGIC) were monitored for overall outcomes.
Following treatments, patients from the 2 groups have decreased VAS scores and NDI when compared with their baseline level at

3hours, day 1, and day 3 time points. Interestingly, the MLB group patients have lower VAS scores and NDI than IPB group. MLB
patients also had a greater PGIC than IPB group.
This study indicates that single intracutaneous injection of local anesthetics and steroids is sufficient to alleviate acute nonspecific

neck pain.

Abbreviations: IPB = ibuprofen, NDI = Neck disability index, NSAIDs = nonsteroidal anti-inflammatory drugs (NSAIDs), PGIC =
patient global impression of changes, VAS = visual analog scale.
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1. Introduction

Neckpain is amajorpublic healthproblemwithhighprevalence and
costs in terms of health care expenditures and productivity loss.[1–3]

In the general population, lifetime prevalence of neck pain varies
widely, from 14% to 71%.[4] Acute neck pain, if not appropriately
controlled, may lead to persistent pain, which will last for months,
even years. There are currently nonsurgical managements available
for neck pain treatment, for example, local massage, physical
exercise, and trigger point injection of local anesthetics.[5–10] These
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physical and minimal invasive therapies are widely used around the
world; however, these therapies have shown incomplete or
conflicting outcomes[11–17] on neck pain, as there are no standard
protocols.Nonsteroidal anti-inflammatory drugs (NSAIDs), such as
ibuprofen, iswidelyused foracuteneckpain control, thoughsomeof
the patients do not respond to NISAIDS.[11,12] There has been a
pursuit for novel drugs or for more information regarding novel
techniques to alleviate acute neck pain.
We recently reported that intracutaneous injections of local

anesthetics and steroids were useful interventional strategies to
effectively control acute thoracic herpes zoster pain.[13] In the
present study, we proposed that intracutaneous injection of
local anesthetics and steroids are also effective to alleviate acute
nonspecific neck pain by using oral ibuprofen as a positive control.

2. Methods and materials

This study was approved by the Institutional Medical Ethics
Committee of the First People’s Hospital of Lianyungang andwas
carried out in accordance with the approved guidelines. Informed
consent was obtained from all the subjects. This study was
designed as a prospective, randomized, positive-controlled
clinical trial from July 2014 to December 2016.
Participants in the studymet the following criteria: 18 to 65 years

old, experiencing nonspecific neck pain within 72hours, pain
intensity≥4onthevisual analog scale (VAS).Patientswere excluded
if the neck pain was induced by fracture, carcinoma, infection,
neuropathy, or spinal cord diseases; the neck pain was experienced
after spinal cord surgery; there is infection at the injection sites; the
patient has coagulopathy; the patient has an opioid addiction; the
patient is obese [body mass index (BMI)>30]; the patient has
neuropsychiatricdiseasesora related treatmenthistory; thepatient is
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Figure 1. Flow diagram of this study.
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pregnant. Patients were instructed in the use of the visual analogue
scale (VAS; 0, no pain, to 10, worst possible pain). Post-treatment
VAS score is the primary outcome of the study. No important
changes to the methods were made after trial commencement.
A total of 42 patients were enrolled into the study; after

excluding 6 of them, 36 patients were divided into 2 groups at
random using a computer-generated randomized table (Fig. 1):
Figure 2. Sample photos showing intracutaneous injections in the paravertebral and
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Ibuprofen control (IPB) group and intracutaneous injection of
local anesthetics and steroid (MLB) group (Fig. 1). Patients from
the 2 groups received oral ibuprofen (oral ibuprofen, 400mg/day)
or intracutaneous injection of local anesthetics and steroid
(Methylprednisolone 20mg, 2mL of 0.5% bupivacaine, and 2
mL of 2% lidocaine in 0.9% saline solution) into the ipsilateral
paravertebral skin and the affected areas (Fig. 2). Six out of these
affected areas from a 27-year-old male patient and a 22-year-old female patient.



Table 1

Demographic data.

IPB (n=18) MLB (n=18) P

Age, y 41.6±9.7 42.8±10.2 .727
Sex (male/female) 8/10 7/11 .735
BMI 24.6±3.9 23.8±4.1 .551
Onset time, h 29.4±15.2 29.9±9.7 .917
Tender points no. 3.8±1.7 3.4±1.9 .527

Data were expressed as mean±SD or the exact values.
IPB = ibuprofen.
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36 patients reported sitting for a long period of time during the
night before treatment, and the rest patients reported no reasons.
Pain intensity evaluation and Neck Disability Index were
recorded on admission as baselines, and at time-points of 3
hours, 1 day and 3 days following first oral administration of
ibuprofen or intracutaneous injection. Patient Global Impression
of Change (PGIC) was determined by patient self-evaluation on a
7-point scale (1=very much improved, 2=much improved, 3=
minimally improved, 4=no change, 5=minimally worse, 6=
much worse, and 7=very much worse). Positive response was
determined by a 50% reduction of baseline VAS.1

2.1. Statistical analysis

All of the data in the present study were analyzed with the
GraphPad Prism software, version 7.0, (GraphPad Software Inc.,
San Diego, CA). Parameters such as age and onset time were
compared between the 2 groups using the unpaired t test.
Normality of the scoring data was statistically tested by the
D’Agostino-Pearson omnibus normality test. Scoring data at
different time points within 1 group were compared with between
Figure 3. VAS scores from the 2 groups at different time points. (A) IBPgroup: VAS s
and3-day time-points,

∗∗∗
P< .001. (B)MLBgroup: VASscores comparisonbetween

scores comparison between the IBP and MLB groups at different time points (at ti

Figure 4. NDI scores from the 2 groups at different time points. (A) IBP group: NDI
and 3-day time-points,

∗∗∗
P< .001. (B) MLB group: NDI scores comparison betwe

NDI scores comparison between the IBP and MLB groups at different time poin
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the 2 groups by 1-way or 2-way analysis of variance (ANOVA),
followedbyBonferroni post-test. These datawere alsopresented as
median along with the first (Q25) and third (Q75) quartiles
followed by the [minimum, maximum] in the supplementary file,
http://links.lww.com/MD/C317, and were compared by using a
Wilcoxon rank sum test. Adverse effects were analyzedwith Fisher
test. All data with P< .05 were considered statistically significant.
3. Results

3.1. Demographic characteristics

Both groups were similar with respect to demographic data and
baseline pain statement (P> .05). These data are presented in
Table 1 in details.
3.2. Pain intensity measurement

Onadmission, the baseline VAS scores of patients fromboth groups
were comparable (Table 1). Patients receiving oral ibuprofen and
intracutaneous injection of local anesthetics and steroid both shown
reducedVASscoreat all of the selected time-points (Fig. 3AandB, at
time point of 3-hour, 1-day, and 3-day time-points,

∗∗∗
P< .001; and

also see supplementary table 1, 2, http://links.lww.com/MD/C317);
however, those from the MLB group had a lower VAS than their
control patients from IPB group (Fig. 3C, at time point of 3-hour, 1-
day, and 3-day time-points,

∗∗∗
P< .001,

∗
P< .05; and also see

supplementary table 3, http://links.lww.com/MD/C317).

3.3. NDI measurement

On admission, the baseline NDI of patients from both groups
were comparable (Table 1). Patients receiving oral ibuprofen and
cores comparisonbetween thebaseline value and that at time point of 3-h, 1-day,
baseline value and that at 3-h, 1-day, and 3-day time-points,

∗∗∗
P< .001. (C) VAS

me point of 3-h, 1-day, and 3-day time-points,
∗∗∗

P< .001,
∗
P< .05).

scores comparison between baseline value and that at time point of 3-h, 1-day,
en baseline value and that at 3-h, 1-day, and 3-day time-points,

∗∗∗
P< .001. (C)

ts (at time point of 3-h, 1-day, and 3-day time-points,
∗∗∗

P< .001,
∗
P< .05).
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Figure 5. Responsive rates and patient global impression of changes. (A) Responsive rates comparison between the 2 groups (
∗∗
P< .01). (B) PGIC comparison

between the 2 groups (
∗∗
P< .01).

Yang et al. Medicine (2018) 97:28 Medicine
intracutaneous injection of local anesthetics and steroid both
shown reducedNDI at all of the selected time-points (Fig. 4 A and
B, at time point of 3-hour, 1-day, and 3-day time-points,
∗∗∗

P< .001; and also see supplementary table 4, 5, http://links.
lww.com/MD/C317), and those from the MLB group had a
lower NDI than their control patients from IPB group (Fig. 4C, at
time point of 3-hour, 1-day, and 3-day time-points,

∗∗∗
P< .001,

∗
P< .05; and also see supplementary table 6, http://links.lww.
com/MD/C317).

3.4. Responsive rates and PGIC measurements

A responsive rate was determined by a 50% reduction of baseline
VAS. More patients from the MLB group respond to the
treatment they received (Fig. 5A,

∗∗
P< .01). Patients self-

evaluation on day 3 indicated a lower PGIC in patients from
the MLB group when compared with those from the IPB group
(Fig. 5B,

∗∗
P< .01, and also see supplementary table 7, http://

links.lww.com/MD/C317).

3.5. Adverse effects

With respect to the adverse effect, no significant difference was
observed between the 2 groups (Table 2).
4. Discussion

The present study demonstrates that intracutaneous injection of
local anesthetics and steroid into the affected skin area and the
paravertebral area is sufficient to relieve acute nonspecific neck
pain. And the analgesic effect is more potent than that generated
from oral administration of ibuprofen.
Neck pain is a major public health problemwith a high lifetime

prevalence[1–3] varying widely from 14% to 71%.[4] Early
control of this acute neck pain will prevent its development into a
long-lasting persistent pain. Local massage and physical exercise
are 2 currently used treatments for neck pain[5–8]; however, these
therapies have shown incomplete or conflicting outcomes as a
Table 2

Adverse events.

Nausea Fatigue Dizzin

IPB (n=18) 1 (5.6%) 1 (5.6%) 1 (2.6%
MLB (n=18) 0 (0%) 2 (11.1%) 2 (11.1
P 1.000 1.000 1.00

Data were expressed as n (%).
IPB = ibuprofen.
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result of a lack of standard protocols. Trigger point injection,
such as local intramuscular injection of local anesthetics or saline,
was also used for neck pain treatment. For our experience, neck
pain affects a vague area, and it is hard to locate all of the trigger
points. Some patients need a second injection because of
insufficient analgesia. Oral analgesic, such as NSAIDs, is another
widely accepted strategy for acute neck pain control, though
some of the patients do not respond to NSAIDs.[11,12] In clinical
practice, a combined strategy has been employed to treat acute
neck pain for the ineffectiveness of a single treatment alone.
Meanwhile, there is an urgent pursuit for novel techniques to
alleviate acute neck pain.
Intracutaneously injecting a mixture of local anesthetics and/or

steroid has been implicated in controlling hyperalgesia in in previous
clinical studies.[13–15] We recently reported that intracutaneous
injection of local anesthetics and steroidswas a useful interventional
strategy to potently control acute thoracic herpes zoster pain.[13] In
the present study, we further found that intracutaneous injection of
local anesthetics and steroids was also effective to alleviate acute
neck pain, by using oral ibuprofen as a positive control. Together
with this study, we believe that intracutaneous injection of local
anesthetics and steroids can be a novel strategy for different kinds of
acute pain control, and our future study will employ and generalize
this treatment in acute painmanagement.Moving disability induced
by neck pain greatly impacts daily life quality.[16] We also observed
that this intracutaneous injection robustly improved neck disability,
even when compared with their positive control patients. Our data
showed on the first 1 to 2 days following the injection, acute neck
pain was remarkably alleviated; then, the patients would experience
a 1 to 2 weeks slow recovery. However, we only observed the
analgesic effects for 3 days but did notmonitor the long-term effects.
To evaluate the overall effect of intracutaneous injection of

local anesthetics and steroid mixture on acute neck pain, 2
separate methods were used to measure the responding rate of
analgesic effects by anesthesiologist, and general impression on
the treatment by patients themselves. These objective and
subjective evaluations further confirmed the analgesic and overall
ess Sweating Headache Bruising

) 1 (2.6%) 1 (5.6%) 0 (0%)
%) 0 (0%) 0 (0%) 2 (11.1%)
0 1.000 1.000 .467
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effects of intracutaneous injection of local anesthetics and steroid
on acute neck pain. These data indicated that intracutaneous
injection of local anesthetics and steroid mixture was sufficient to
control acute nonspecific neck pain.
A concern should be taken in consideration is that controlling

acute pain without accurate diagnosis is dangerous because this
will cover up the real pain reason, for example, in patients with
abdominal pain as well as those with neck pain though at a lower
incidence. Although we believe that, not like abdominal pain, the
reasons of specific acute neck pain could be easily found,
sufficient physical and radiological examinations are needed
before application of this treatment.
Local intracutaneous injections, including sterile saline, local

anesthetics, steroids, or combinations of drugs, have been
implicated in treating different kinds of chronic or acute pain
state[17–20]; however, the underlying mechanisms remained
largely unknown. In this study, we injected less than 0.5mL
into each injection site. This small volume may not able to diffuse
to the affected areas far away from the injection site. It has been
reported that more sensory neural fibers were distributed in the
skin than in deep tissues, so it could be a blockade of local sensory
C-fiber terminals and anti-inflammatory effects of themixture.[13]

And the exact mechanisms underlying this potent and long-
lasting analgesic effect also need further investigations.
There are limitations in the present study. This is a single-center

study; it is hard to generalize the findings; and it holds a small
sample size; as the technique is invasive, it is difficult to accept for
someof thepatients.Thepresent study recorded the analgesic effect
of the treatment for only 3 days. Further observation is needed to
see whether this effect could last for an even longer period,
although3days is considered a long-term effect for single injection.
Overall, this randomized controlled clinical study reported that

intracutaneous injection of local anesthetics and steroid is
effective to treat acute neck pain. This study will provide useful
information and potential guidance for future control of acute
nonspecific neck pain.
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