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ciated costs.1 Widespread sensory hypersensitivity is a 
common feature in patients with whiplash-associated 
disorders,2 and can also be present in non-traumatic and 

Neck pain is a common disorder which it is esti-
mated to affect around 50-67% of the population 

at some point of their lives, with the subsequent asso-
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a b s t r a c t
bacKGrouNd: cervical and thoracic spinal manipulative therapy has shown positive impact for relief of pain and improve function in non-
specific mechanical neck pain. Several attempts have been made to compare their effectiveness although previous studies lacked a control group, 
assessed acute neck pain or combined thrust and non-thrust techniques.
aiM: to compare the immediate effects of cervical and thoracic spinal thrust manipulations on mechanosensitivity of upper limb nerve trunks 
and grip strength in patients with chronic non-specific mechanical neck pain.
dEsiGN: randomized, single-blinded, controlled clinical trial.
sEttiNG: private physiotherapy clinical consultancy.
populatioN: Eighty-eight subjects (32.09±6.05 years; 72.7% females) suffering neck pain (grades i or ii) of at least 12 weeks of duration.
MEthods: participants were distributed into three groups: 1) cervical group (N.=28); 2) thoracic group (N.=30); and 3) control group (N.=30). 
one treatment session consisting of applying a high-velocity low-amplitude spinal thrust technique over the lower cervical spine (c7) or the 
upper thoracic spine (t3) was performed, while the control group received a sham-manual contact. Measurements were taken at baseline and 
after intervention of the pressure pain threshold over the median, ulnar and radial nerves. secondary measures included assessing free-pain grip 
strength with a hydraulic dynamometer.
RESULTS: No statistically significant differences were observed when comparing between-groups in any of the outcome measures (P>0.05). 
those who received thrust techniques, regardless of the manipulated area, reported an immediate increase in mechanosensitivity over the radial 
(both sides) and left ulnar nerve trunks (p<0.05), and grip strength (p<0.001). for those in the control group, right hand grip strength and pain 
perception over the radial nerve also improved (P≤0.025).
coNclusioNs: low-cervical and upper-thoracic thrust manipulation is no more effective than placebo to induce immediate changes on mech-
anosensitivity of upper limb nerve trunks and grip strength in patients with chronic non-specific mechanical neck pain.
cliNical rEhabilitatioN iMpact: a single treatment session using cervical or thoracic thrust techniques is not enough to achieve clini-
cally relevant changes on neural mechanosensitivity and grip strength in chronic non-specific mechanical neck pain.
(Cite this article as: bautista-aguirre f, oliva-pascual-Vaca Á, heredia-rizo aM, boscá-Gandía JJ, ricard f, rodriguez-blanco c. Effect of cervical 
vs. thoracic spinal manipulation on peripheral neural features and grip strength in subjects with chronic mechanical neck pain: a randomized controlled 
trial. Eur J phys rehabil Med 2017;53:333-41. doi: 10.23736/s1973-9087.17.04431-8)
Key words: brachial plexus - hand strength - Neck pain - pain threshold - Musculoskeletal manipulations.

European Journal of physical and rehabilitation Medicine 2017 June;53(3):333-41
doi: 10.23736/s1973-9087.17.04431-8

© 2017 EdiZioNi MiNErVa MEdica
online version at http://www.minervamedica.it

                  COPYRIGHT
© 

2017 EDIZIONI MINERVA MEDICA 

T
hi

s 
do

cu
m

en
t 

is
 p

ro
te

ct
ed

 b
y 

in
te

rn
at

io
na

l c
op

yr
ig

ht
 la

w
s.

N
o 

ad
di

tio
na

l r
ep

ro
du

ct
io

n 
is

 a
ut

ho
riz

ed
.I

t 
is

 p
er

m
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 t

o 
do

w
nl

oa
d 

an
d 

sa
ve

 o
nl

y 
on

e 
fil

e 
an

d 
pr

in
t 

on
ly

 o
ne

 c
op

y 
of

 t
hi

s 
A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
m

ak
e 

ad
di

tio
na

l c
op

ie
s

(e
ith

er
 s

po
ra

di
ca

lly
 o

r 
sy

st
em

at
ic

al
ly

, 
ei

th
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
pu

rp
os

e.
It 

is
 n

ot
 p

er
m

itt
ed

 t
o 

di
st

rib
ut

e 
th

e 
el

ec
tr

on
ic

 c
op

y 
of

 t
he

 a
rt

ic
le

 t
hr

ou
gh

 o
nl

in
e 

in
te

rn
et

 a
nd

/o
r 

in
tr

an
et

 f
ile

 s
ha

rin
g 

sy
st

em
s,

 e
le

ct
ro

ni
c 

m
ai

lin
g 

or
 a

ny
 o

th
er

m
ea

ns
 w

hi
ch

 m
ay

 a
llo

w
 a

cc
es

s 
to

 t
he

 A
rt

ic
le

.T
he

 u
se

 o
f 

al
l o

r 
an

y 
pa

rt
 o

f 
th

e 
A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
.T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 f
ro

m
 t

he
 A

rt
ic

le
 is

 n
ot

 p
er

m
itt

ed
.T

he
 p

ro
du

ct
io

n 
of

 r
ep

rin
ts

 fo
r 

pe
rs

on
al

 o
r 

co
m

m
er

ci
al

 u
se

 is
no

t 
pe

rm
itt

ed
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
re

m
ov

e,
 c

ov
er

, 
ov

er
la

y,
 o

bs
cu

re
, 

bl
oc

k,
 o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 t
he

 P
ub

lis
he

r 
m

ay
 p

os
t 

on
 t

he
 A

rt
ic

le
.I

t 
is

 n
ot

 p
er

m
itt

ed
 t

o 
fr

am
e 

or
 u

se
 f

ra
m

in
g 

te
ch

ni
qu

es
 t

o 
en

cl
os

e 
an

y 
tr

ad
em

ar
k,

 lo
go

,
or

 o
th

er
 p

ro
pr

ie
ta

ry
 in

fo
rm

at
io

n 
of

 t
he

 P
ub

lis
he

r.



bautista-aGuirrE cErVical VS. thoracic spiNal MaNipulatioN iN chroNic NEcK paiN

334 EuropEaN JourNal of physical aNd rEhabilitatioN MEdiciNE June 2017

of a spinal thrust manipulation directed to the cervical 
or the thoracic spine in patients with chronic non-spe-
cific mechanical neck pain. To assess treatment efficacy, 
we primarily evaluated changes on upper limb neural 
mechanosensitivity and, as secondary goals, we aimed 
to compare changes on grip strength. Measurements 
were taken at baseline and immediately after interven-
tion. We hypothesized that spinal manipulation would 
have a more positive impact on mechanosensitivity and 
grip strength than a control intervention, but no differ-
ences were expected between the manipulative groups.

Materials and methods

the sample consisted of 88 subjects (32.09±6.05 
years; 72.7% females) recruited from a private clini-
cal consultancy in l’horta sud region, Valencia, spain. 
participants were enrolled if they were aged between 
20 and 65 years, diagnosed with neck pain grades i 
or ii, with or without pain radiating to the head, trunk 
and/or limbs, lasting for at least 12 weeks according to 
the bone and Joint decade 2000-2010 task force on 
Neck pain and its associated disorders,25 (no signs or 
symptoms suggesting major structural pathology, with 
lack of or minor interference with daily life in grade 
i, and major interference with activities of daily living 
in grade ii). additional inclusion criteria were a nega-
tive response to the spurling test,26 and a positive re-
sponse to the upper limb neurodynamic test of the me-
dian nerve in at least one upper extremity (both upper 
limbs were tested).27 patients were excluded if they had 
mechanical neck pain secondary to whiplash, torticol-
lis, rheumatoid arthritis, advanced cervical osteoarthri-
tis and/or myelopathy, a previous history of ischemic 
episodes, severe trauma or surgery in the upper extrem-
ity and/or cervical spine, a clinical diagnosis of carpal 
tunnel syndrome, hormonal imbalance, diabetes, or 
cervicobrachial pain associated with herniation or disc 
protrusion at lower cervical spine (t1-weighted sagittal 
and axial Mri images, as assessed by an independent 
physician). those who received manual treatment in the 
eight weeks before data collection, were currently using 
drugs or medication, or reported any contraindication 
to spinal manipulation, were also excluded. Ninety-nine 
subjects were initially selected and 11 were finally ex-
cluded. No loss to follow-up was recorded during the 
data collection or analysis phases (figure 1). the study 

idiopathic chronic neck pain,3, 4 suggesting some incon-
clusive evidence of central sensitization (an increased 
sensitivity of the nervous system).4 lowered pressure 
pain thresholds, compared to healthy controls, have 
been observed in patients with chronic non-specific 
neck pain locally at the cervical spine,5 and at periph-
eral nerve trunks (median,5, 6 radial and cubital nerves).6 
Even though no active treatment seems to be distinctly 
superior to any other for neck pain,7, 8 spinal manipula-
tion may show a more favorable effect on increasing 
pressure pain thresholds than other forms of manual 
therapy and sham interventions, with this effect being 
consistent also beyond the local region of manipula-
tion.9 upper limb neurodynamic tests are used to de-
tect increased mechanosensitivity of the brachial plexus 
nerve trunks and report a satisfactory level of reliabil-
ity.10

spinal manipulative therapy is widely used, along 
with exercise, mobilization and soft-tissue techniques, 
in patients reporting musculoskeletal symptoms of the 
spine.11 It has shown a potential clinical efficacy on 
muscle inhibition,12 neuromuscular excitability,13 and 
functional performance.14 the use of cervical 15, 16 or 
thoracic 7, 17, 18 spinal thrust techniques has reported 
positive results on pain relief, cervical mobility, and 
self-reported function in non-specific mechanical neck 
pain. however, recent systematic reviews conclude that 
there is still insufficient and discrepant evidence to sup-
port the use of thoracic or cervical manipulation or mo-
bilization versus control intervention for patients with 
neck pain.7, 19

Within manual therapies, the presence of adverse 
events, although benign and transient, appears to be 
more common in subjects who undergo manipulation.20 
these perceived risks are usually associated with cervi-
cal thrust techniques.21 therefore, some attempts have 
been made to compare the effectiveness of cervical and 
thoracic thrust manipulation on pain perception, disabil-
ity level,18, 22 pressure pain sensitivity, and mobility,23 
in neck pain. however, these previous studies lacked 
a control group,18, 22, 23 assessed acute neck pain,18 or 
combined thrust and non-thrust techniques,22 thus no 
definitive conclusions can be drawn in this issue.7 New 
research is needed to associate peripheral effects with 
a possible centrally-mediated response to manipulative 
techniques.24

this study assessed and compared the effectiveness 
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α level of 0.05, a two-tailed test, and an 80% desired 
power. for an equal allocation between groups, at least 
26 participants per group were necessary. We predicted 
a 5% lost to follow-up.

all participants were assessed under the same condi-
tions at baseline and immediately after intervention by 
the same examiner, who had over 10 years of clinical 
experience. the exposure times were also similar to all 
groups. the whole protocol was performed in a single 
session and lasted around 40-45 minutes. the present 
trial was approved by the institutional review board 
(research Ethics committee of the university of se-
villa, spain). before data collection, all subjects agreed 
to participate by signing an informed consent form. the 
study procedures were conducted according to the dec-
laration of helsinki, and the trial was registered in the 
australian New Zealand clinical trial registry (regis-
tration no. actrN 12615000412538).

Interventions

as in previous studies,28 the possibility of compro-
mised vertebral artery was tested before intervention 
to minimize risks, and stringent eligibility criteria 
were used to ensure a very low risk of possible adverse 
events. Each patient received a single session of simi-
lar duration where participants remained on a treatment 
table and received the intervention according to the al-
located group. the same therapist, with over 9 years of 
clinical experience in spinal thrust manipulation, was in 
charge of intervention in all groups.

CerviCal spinal thrust

subjects in this group underwent the thumb-move 
manoeuver at the low-cervical spine (c7).29 With the 
patient in seated position, the thrust was delivered either 
to the right or left side, based on subject’s pain percep-
tion and detection of joint hypomobility.23

thoraCiC spinal thrust

the subject was lying supine with arms crossed over 
the chest and hands placed over the opposite shoulder. 
the high-velocity low-amplitude thrust technique was 
performed as in previous studies,23 with t3 being the 
targeted vertebrae.

was conducted from late april to mid July 2015 in a 
specialized private clinical center in Valencia.

Study design

a randomized, controlled, single-blinded clinical 
trial was carried out. after the initial clinical inter-
view conducted by a specialist manual therapist, an 
external assistant randomly allocated participants into 
three groups: 1) control group; 2) cervical group; and 
3) thoracic group. randomization was based on a single 
sequence of random assignments (simple randomiza-
tion) using the Epidat software v. 3.1 (consellería de 
sanidade, Xunta de Galicia, spain and panamerican 
health organization), and was safeguarded by the as-
sistant. sealed opaque envelopes concealing the group 
allocation were used to distribute patients into the study 
groups. this external assistant was blinded to the study 
objectives and the examiner who collected data re-
mained unaware of study factors and treatment alloca-
tion group.

the required sample size was estimated using the 
ENE software v. 2.0 (GlaxosmithKline, uK and uni-
versidad autónoma de barcelona, spain). following 
previous research in this field,23 a mean difference of 
0.5 kg/cm2 in mechanosensitivity values after interven-
tion, with a standard deviation (sd) of 0.5 kg/cm2 at 
post-intervention data, was expected. We accepted a 

figure 1.—flowchart diagram of the study subjects.
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v. 18.0 (spss inc., chicago, il, usa). findings are ex-
pressed as the mean with the corresponding sd and/or 
95% confidence intervals or as percentage frequencies. 
Normality of the study variables was assessed with the 
shapiro-Wilk test. the between-groups comparison for 
baseline data was made with the analysis of variance 
(aNoVa) and the Kruskall-Wallis test for quantita-
tive variables with normal and no-normal distribution, 
respectively, and the χ2 test for qualitative variables. a 
separate 2-by-3 mixed-model aNoVa, with time as 
within-subject variable, and group as between-subject 
variable, was used to compare the effectiveness of the 
interventions on the outcome measures. the bonferroni 
test was used for post-hoc analysis. The level of signifi-
cance was set at a p value <0.05.

Results

More than 70% of the sample was female patients. ta-
ble i lists the baseline characteristics of the study groups. 
No baseline differences were observed in the compari-
son between-groups (P>0.05). All variables followed a 
normal distribution (P>0.05), except for pressure pain 
sensitivity over the median (elbow site) (p=0.039), right 
ulnar (p=0.046) and left radial (p=0.032) nerve trunks.

table ii includes the overall results (baseline and 
post-intervention values, and mean score changes after 
intervention) of the outcome measures. When compar-
ing between groups (table iii), the use of spinal manip-
ulation, regardless of the manipulated segment, showed 
no statistically significant differences with the control 
placebo intervention in any of the outcome measures 
(P>0.05 in all cases).

for pressure sensitivity to mechanical stimuli, those 
patients who received cervical or thoracic thrust tech-
niques reported an immediate increase in mechano-
sensitivity over the radial (right side p<0.01; left side 
P≤0.003), and left ulnar nerves (P=0.01) (Table II). 

Control group

participants in this group were lying supine and re-
ceived a sham-manual contact in the scalp for three 
minutes. therapist’s hands were placed over the lateral 
sides of the cranium, with a “five-finger hold” and with 
no movement or therapeutic intention.

Assessment

a baseline assessment about clinical and demograph-
ic features was conducted. after that, pain perception 
and grip strength were evaluated before and immedi-
ately after intervention.

Mechanosensitivity was assessed with a digital dy-
namometer (model fM200, pcE instruments uK ltd., 
southampton, uK). an increasing pressure of 1 kg/
cm²/s was used, with a 30-second resting period be-
tween measurements, and taking the mean of three mea-
surements as the reference score. With the subject lying 
supine, pressure pain threshold was evaluated over the 
upper limb nerve trunks in the following order: 1) me-
dian nerve, at the carpal tunnel site,30 and at the ulnar 
fossa;2 2) ulnar nerve;2, 30 and 3) radial nerve.2, 30 pres-
sure algometry has shown a high inter-examiner reli-
ability.31

the pain-free grip strength was assessed with an iso-
metric, hydraulic hand dynamometer (model 5030J1, 
JaMar®, sammons preston, bolingbrook, il, usa). 
dynamometry is a reliable, reproducible and easy-to-
use tool.32 the guidelines of the american society of 
hand therapists were followed.33 this procedure has 
shown an excellent test-retest reliability.32

Statistical analysis

the statistical processing of the data was conducted 
using the statistical package pasW advanced statistics 

table i.—�Baseline physical characteristics of the subjects in the study groups.
total sample  

(N.=88)
control group

(N.=30)
cervical group

(N.=28)
thoracic group

(N.=30) p value

Mean age (years) 32.09±6.05 33.36±5.98 31.75±5.99 31.13±6.15 0.341
sex, female 64 (72.7%) 21 (70%) 21 (75%) 22 (73.3%) 0.812
height (cm) 167.82±7.82 167.60±8.64 167.85±7.53 168.03±7.46 0.978
Weight (kg) 66.00±12.97 65.83±11.79 65.85±14.12 66.30±13.42 0.988
hand dominance, right 87 (98.8%) 29 (96.6%) 28 (100%) 30 (100%) 0.979
data presented as mean±sd or number (percentage).
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and below the threshold considered to be clinically rel-
evant. the placebo intervention reported similar results 
than spinal manipulation, which does not confirm the 
initial hypothesis.

spinal manipulative therapy has been purported to 
provoke hypoalgesia over the area of treatment, but 
also at distal sites.9, 17 the theoretical construct to un-
derstand this phenomenon has been defined as “regional 
interdependence,” which supports the idea that a prima-
ry complaint may be linked with dysfunction of several 
body regions or systems.34 changes in pain perception 
after manipulation have been also explained on the ba-
sis of peripheral, spinal cord and supraspinal mediated 
mechanisms.35 the most updated evidence of the Neck 
pain task force suggests that manipulation is an effec-
tive intervention to manage neck pain and its associ-
ated disorders.36 for acute neck pain episodes, thoracic 

pain perception also improved over left ulnar nerve 
trunk for those in the control group (p<0.025). for free-
pain grip strength, spinal manipulative groups reported 
a significant increase in both hands (P<0.001), while 
patients that underwent the sham-placebo contact also 
improved, but only in the right hand (p=0.003). Never-
theless, in all cases, the observed effect size was small 
(d<0.5) (table ii).

Discussion

in this randomized, controlled trial, the overall pres-
ent findings suggest that cervical or thoracic thrust 
manipulation show a similar impact on increasing 
mechanosensitivity of upper limb nerve trunks and grip 
strength in patients with chronic non-specific mechani-
cal neck pain. however, all these changes were small 

table ii.—�Overall results of pressure pain threshold (PPT, kg/cm2) and grip strength (kg) for the intervention groups across data points 
(N.=88).

outcome measures Groups baseline post-intervention post- vs. pre-intervention p value; Es

ppt, right medial nerve (wrist) control group
cervical group
thoracic group

6.39±2.91
7.05±2.98
6.97±2.91

6.38±3.13
7.36±3.59
7.29±3.47

0.00 (-1.23 to 1.22)
0.30 (-0.27 to 0.88)
0.31 (-0.22 to 0.86)

0.99; 0.00
0.29; 0.04
0.24; 0.04

ppt, left medial nerve (wrist) control group
cervical group
thoracic group

6.43±3.28
7.05±2.76
6.95±2.71

6.33±3.28
7.24±3.11
7.18±3.01

-0.10 (-1.50 to 1.34)
0.18 (-0.34 to 0.71)
0.23 (-0.27 to 0.73)

0.88; 0.00
0.48; 0.02
0.36; 0.02

ppt, right medial nerve (elbow) control group
cervical group
thoracic group

2.85±1.80
2.88±1.58
2.88±1.56

2.83±1.63
3.12±1.87
3.09±1.84

-0.02 (-0.43 to 0.38)
0.23 (-0.09 to 0.57)
0.20 (-0.10 to 0.51)

0.89; 0.00
0.15; 0.07
0.19; 0.05

ppt, left medial nerve (elbow) control group
cervical group
thoracic group

2.48±1.56
3.01±1.87
3.00±1.82

2.64±1.59
3.18±2.05
3.20±1.99

0.16 (-0.10 to 0.42)
0.17 (-0.04 to 0.40)
0.20 (-0.01 to 0.41)

0.22; 0.04
0.11; 0.09

0.054; 0.12
ppt, right ulnar nerve control group

cervical group
thoracic group

4.05±1.78
4.08±1.99
4.03±1.94

4.13±1.91
4.41±1.93
4.36±1.87

0.07 (-0.21 to 0.37)
0.33 (-0.12 to 0.78)
0.33 (-0.09 to 0.75)

0.58; 0.01
0.14; 0.07
0.12; 0.08

ppt, left ulnar nerve control group
cervical group
thoracic group

3.95±1.66
4.09±1.90
4.03±1.89

4.10±1.71
4.52±1.87
4.44±1.85

0.15 (-0.08 to 0.39)
0.42 (0.09 to 0.76)*
0.40 (0.09 to 0.73)*

0.18; 0.05
0.01; 0.20
0.01; 0.19

ppt, right radial nerve control group
cervical group
thoracic group

3.39±2.04
3.38±2.14
3.37±2.07

3.77±2.44
4.18±2.50
4.15±2.42

0.37 (0.05 to 0.70)*
0.80 (0.38 to 1.22)*
0.78 (0.39 to 1.17)*

0.025; 0.16
0.001; 0.36
<0.01; 0.36

ppt, left radial nerve control group
cervical group
thoracic group

3.42±2.33
3.52±2.31
3.50±2.24

3.83±2.56
4.39±2.88
4.35±2.81

0.40 (0.11 to 0.70)*
0.86 (0.31 to 1.41)*
0.84 (0.33 to 1.35)*

0.009; 0.21
0.003; 0.28
0.002; 0.28

Grip strength (kg) right hand control group
cervical group
thoracic group

31.13±9.22
32.58±11.47
32.84±11.27

32.47±9.34
33.78±11.70
34.12±11.56

1.34 (0.50 to 2.18)*
1.20 (0.54 to 1.85)*
1.27 (0.65 to 1.90)*

0.003; 0.26
0.001; 0.34
<0.01; 0.37

Grip strength (kg) left hand control group
cervical group
thoracic group

28.87±8.87
30.22±9.63
30.29±9.33

29.36±8.15
31.54±9.69
31.64±9.39

0.48 (0.00 to 0.96)
1.32 (0.66 to 1.97)*
1.34 (0.73 to 1.95)*

0.056; 0.12
<0.01; 0.38
<0.01; 0.41

data presented as mean±sd or mean (95% ci).
ES: effect size. *Statistically significant difference in intra-group comparison (P<0.05).
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out the potential placebo effect.23 placebo has been in-
cluded as one of many mechanisms involved in the role 
of manual therapy to relief pain.37 our results suggest 
that this placebo effect may be an important issue since 
the lack of significant differences in the comparison be-
tween-groups could be partly explained because mecha-
nosensitivity levels also increased after intervention in 
the control group. for instance, in the cervical and tho-
racic thrust manipulation groups, pressure pain thresh-
old over the radial nerve increased by a 24%, within the 
20-25% range considered to be as clinically relevant,38 
but mechanosensitivity over this nerve trunk also im-
proved more than 10% after the sham placebo contact. 
immediate changes on pain perception associated with 
spinal manipulation can be enhanced after audible cavi-
tations,39 or be influenced by patients’ expectations,40 
both factors not being present in the control group. for 
the median and ulnar nerve trunks, the improvements 

manipulation is thought to have a higher impact than 
cervical manipulation to decrease pain.19 on the con-
trary, cervical and thoracic thrust techniques have been 
reported to be equally effective in chronic neck pain,23 
as in the present trial.

in patients with persistent and recurrent neck pain, 
thoracic manipulation may be no better than an inac-
tive control intervention.36 the quality of evidence to 
support the use of cervical manipulation versus control 
is equally low and diverse in chronic neck pain.19 for 
pain perception, our findings confirm this idea because 
no differences on neural mechanosensitivity were found 
between patients that underwent spinal thrust tech-
niques and those in the control group. previous research 
comparing the efficacy of cervical and thoracic ma-
nipulation on neck pain has reported promising results. 
however, all these studies lacked a control group with 
no intervention,18, 22, 23 which made impossible to rule 

table iii.—�Between-groups differences of the mean pressure pain threshold (PPT, kg/cm2) and grip strength (kg) score changes after 
intervention.

outcome measures Groups inter-group differences of mean score changes p value

ppt, right medial nerve (wrist) control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.30 (-1.10 to 1.75)
0.32 (-1.10 to 1.76)
0.01 (-1.44 to 1.77)

0.825

ppt, left medial nerve (wrist) control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.28 (-1.29 to 1.87)
0.33 (-1.22 to 1.88)
0.04 (-1.53 to 1.62)

0.852

ppt, right medial nerve (elbow) control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.26 (-0.33 to 0.86)
0.23 (-0.36 to 0.82)

-0.03 (-0.63 to 0.56)

0.502

ppt, left medial nerve (elbow) control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.01 (-0.38 to 0.41)
0.04 (-0.34 to 0.44)
0.02 (-0.37 to 0.42)

0.956

ppt, right ulnar nerve control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.25 (-0.41 to 0.91)
0.25 (-0.40 to 0.90)
0.00 (-0.66 to 0.66)

0.563

ppt, left ulnar nerve control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.27 (-0.23 to 0.78)
0.25 (-0.24 to 0.75)

-0.01 (-0.52 to 0.48)

0.340

ppt, right radial nerve control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.42 (-0.21 to 1.06)
0.40 (-0.23 to 1.03)

-0.02 (-0.66 to 0.62)

0.193

ppt, left radial nerve control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.45 (-0.32 to 1.23)
0.44 (-0.32 to 1.21)

-0.01 (-0.79 to 0.76)

0.266

Grip strength, right hand control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

-0.14 (-1.36 to 1.07)
-0.06 (-1.26 to 1.13)
0.07 (-1.14 to 1.29)

0.960

Grip strength, left hand control vs. cervical group
control vs. thoracic group
cervical vs. thoracic group

0.83 (-0.15 to 1.82)
0.85 (-0.11 to 1.82)
0.02 (-0.96 to 1.01)

0.057

Data presented as mean±SD or mean (95% confidence interval).
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Limitations of the study

This is the first randomized trial comparing the effect 
of cervical and thoracic thrust manipulation in chronic 
neck pain where a control group with no intervention 
has been included. the study also adheres to the pEdro 
checklist for rating quality of randomized controlled tri-
als,50 and the intervention was performed by a highly 
trained and qualified physical therapist. Some potential 
limitations should be noted. first, participants only un-
derwent a treatment session, which consisted of a single 
manipulation. Second, the findings were only evaluated 
in an immediate fashion. future research should include 
several treatment sessions and a long-term follow-up. 
third, the force applied while delivering the thrust tech-
niques was not assessed; hence, the possible differences 
in dosage remain a matter for future studies. fourth, 
interventionist blinding was not possible, which may 
represent a potential of bias. finally, although partici-
pants were asked about possible minor or major adverse 
events immediately after thrust manipulation, due to the 
lack of follow-up, these were not documented in the 
short (hours), medium (days) or long term (weeks).

Conclusions

a single treatment session of spinal thrust manipula-
tion, directed either to the low cervical or upper thoracic 
spine, is not effective in order to improve neural mecha-
nosensitivity and pain-free grip strength in patients with 
chronic non-specific mechanical neck pain.
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in the participants that underwent manipulation (be-
tween 5% and 10%) were similar to those reported over 
the median nerve after cervical lateral glide in chronic 
whiplash associated disorders,41 and following a mul-
timodal treatment (neurodynamic techniques and soft 
tissue mobilization) in individuals with carpal tunnel 
syndrome.42 the different pathologies, and the hetero-
geneity of assessed groups and intervention techniques, 
make impossible the comparison between studies.

another plausible explanation to understand the dif-
ferences between this trial and previous research in this 
field is that the efficacy of spinal manipulation may de-
pend on the intervention that is combined with manual 
therapy.36 only one previous study comparing cervical 
and thoracic manipulation used this intervention as a 
single treatment,23 whereas the other two trials com-
bined manual therapy with an exercise program.18, 22 
this latter approach is more similar to the multimodal 
treatment usually implemented in clinical practice, and 
may report better outcomes. likewise, there appears to 
be moderate quality evidence to recommend the com-
bined use of manual therapy with exercise, better than 
manual therapy or exercise alone for chronic neck pain.43 
finally, it has been stated that the clinical effect linked 
with high-velocity low-amplitude thrust techniques, es-
pecially when these are used alone, is immediate and 
demonstrate little carry-over in the follow-up.44

concerning free-pain grip strength, it has been con-
cluded that spinal manipulation may influence how the 
central Nervous system responds to a functional task.45 
cervical thrust techniques increase the resting elec-
tromyographic activity of the biceps brachii muscle,46 
which may improve elbow flexor strength,12 and affect 
grip strength. immediate changes in grip strength have 
been observed following spinal manipulation in healthy 
individuals,47 and in patients with lateral epicondylal-
gia,48 with improvements ranging from 10% to 40% 
of the baseline value. Contrary to these findings, the 
changes in our study only represented a 5% improve-
ment of the baseline score, and were below the clini-
cally significant threshold reported for this outcome 
measure.49 therefore, even when spinal manipulation 
has been suggested to induce neuromuscular,14 and 
functional changes in the upper extremity,45 this present 
trial does not support the excitatory motor effect attrib-
uted to spinal thrust techniques.13, 48
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