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ABSTRACT

Obijectives: The purpose of this study was to evaluate the immediate effect of thoracic spine manipulation upon
active flexion and abduction mobility of the shoulder, spine temperature, and the size of the subacromial space as
measured by ultrasound in 3 positions (internal, neutral, and external rotation) of the glenohumeral joint in patients
who have undergone surgery because of subacromial impingement.

Methods: Quasi-experimental, prospective, short-term effect study with consecutively sampled participants. Thirty-
two patients had undergone subacromial decompression together with supraspinatus tendon suture. The following
variables were studied: age, sex, dominant shoulder, presurgery evolution time, working status, surface temperature of
dorsal segment with limited mobility, premanipulation functional assessment using the Spanish version of the Upper
Limb Functional Index Scale, goniometric range of motion measurement at glenohumeral joint before and after
manipulation, and ultrasound measurement of subacromial space before and after manipulation.

Results: Significant differences and small effect size were found in measurements for flexion and abduction
movements after thoracic spine manipulation (P > .001; ES > 0.2) and subacromial space measurements in neutral
rotation and external rotation (P > .001), but without clinical relevance effect size (<0.2).

Conclusions: Active shoulder flexion and abduction mobility increase after manipulation of thoracic spine in patients
who have undergone surgery for rotator cuff suture. Subacromial space increases significantly with shoulder in neutral
and external rotation position after manipulation. No differences were found regarding surface temperature of
manipulated area. (J Manipulative Physiol Ther 2018;41:589-595)
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INTRODUCTION

Rotator cuff tendinopathy is a common disorder
representing 10% of shoulder pain complaints and is
directly related with what is known as ‘“subacromial
impingement” because of the wedging and rubbing
undergone by the supraspinatus tendon against the inferior
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side of the acromion.' Impingement causes are still
unknown?>; all that is well known are the risk factors*>
and that tendon tears appear in more advanced cases.®

The only treatment for a fully torn rotator cuff capable of
giving the supraspinatus back its shoulder start-off function
and avoiding arthrosis development is surgery,” performed
by arthroscopy technique or open surgery.® Treatment then
continues with physiotherapy focused on functional recovery
comprising early postoperative passive mobilization.®

Active mobility not only depends on muscle power but
also on adequate scapular mobility in conjunction with
sternocostoclavicular and acromioclavicular joints as well as
with dorso-lumbar spine segment to achieve a full active
articular range of the glenohumeral joint.’

The scapula is closely related to the thorax and the thoracic
spine via numerous muscular structures. A reduced articular
range of the dorsal portion could very well have an effect on
the onset and aggravating of a subacromial syndrome. '

According to Theisen et al, the presence of restricted
mobility range in the dorsal spine in patients with
subacromial entrapment syndrome has been estimated. In
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fact, these have shown to have a significant difference in
articular range of movement of the dorsal spine on a sagittal
plane when compared with patients with healthy shoulders. 13

High-velocity, low-amplitude technique manipulation
applied to the thoracic spine is a common therapeutic
procedure among manual therapists.'* Vertebral manipula-
tion of the thoracic region has shown to have a neuromuscular
activation reflex effect in those muscles related with the
manipulated vertebrae.'> Other research studies and system-
atic revisions showing high-quality methodology have
proven that high-speed, short-amplitude manipulations on
dorsal segments have short-term effects on the shoulder joint
in different ways, such as in articular motion range increase,
diminished pain, and overall improvement of perceived
sensations by patients. "'

Other studies describe pain lessening in patients with
subacromial entrapment syndrome after receiving manual
therapy on dorsal vertebrae.'® This could easily be
understood if we consider the “regional interdependence”
model described by Wainner, according to whom many
musculo-skeletal disorders would improve further if a less
localized and more region-focused diagnosis and treatment
of the condition was carried out.'” Recent studies have
shown the effect of this kind of manipulation on shoulder
range of motion (ROM), measured with goniometer, in
patients who had not undergone surgery.>**'

Although measurements of subacromial space by echo-
graphy have shown to be reliable in the diagnosis of
subacromial syndrome, no studies showing echography
measurements of changes occurring in the subacromial space
after manipulation of dorsal spine have been found.?***
Likewise, no studies describing immediate effects of dorsal
spine manipulation upon either shoulder functionality or
subacromial space variations measured by echography in
patients with surgically repaired subacromial syndrome were
found either.

The purpose of this study was to carry out research on the
immediate effect of dorsal manipulation upon active flexion
and abduction mobility of the shoulder and spine temperature
and on the size of the subacromial space as measured by
echography in 3 positions (internal, neutral, and external
rotation) of the glenohumeral joint in patients who have
undergone surgery because of subacromial impingement.

METHODS
Design

Quasi-experimental, prospective, short-term effect study
with consecutively sampled participants. All patients had
been diagnosed of subacromial impingement and under-
gone subacromial decompression together with supraspi-
natus tendon suture at Clinica CEMTRO (Madrid, Spain)
and were also following a physiotherapy program at Clinica
CEMTRO?’s Physiotherapy Unit during research.
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Participants

Thirty-two patients (19 women, 13 men) aged 37 to 62
years were chosen between March and June 2013. All had
interrupted medication for postsurgical pain and were no
longer using a sling. Surgery had taken place 6 weeks
before rehabilitation, so as to respect the necessary
biological period to allow the supraspinatus tendon to
sustain active shoulder drills without experiencing injury.
This way, premanipulation and postmanipulation active
mobility could be compared to determine any increase in
active shoulder mobility range after manipulation.

Patient eligibility criteria were subacromial syndrome
diagnosis by trauma specialist showing partial or total tear of
supraspinatus tendon, surgical repair by subacromial decom-
pression protocol, and supraspinatus tendon suture. Patient
ineligibility criteria were over 65 years old; having absolute or
relative contraindications to manipulation using thrust tech-
niques, such as tumors or fractures; infections; atherosclerosis
in main arteries; aneurisms; grade 2-3 spondylolisthesis;
serious psychological disorders; osteopenia; osteoporosis;
rheumatoid polyarthritis; coagulation disorders or neurologic
complications; attending physiotherapy or manual therapy
centers, other than that in which the present study was being
carried out; and being absent from the center 24 to 48 hours
after receiving the last therapy session, thus hindering any
control of possible adverse side effects after manual therapy.

Ethics

The study had ethics approval from the Comite de Etica
de la Investigacion Clinica at CEMTRO (Madrid, Spain).
All participants gave their written consent after receiving
explanatory instructions from the researcher and signing the
corresponding informed consent. The principles of the
Declaration of Helsinki were respected.

Procedure

Studied variables were age, sex, dominant shoulder,
presurgery evolution time, working status, surface tempera-
ture of dorsal segment with limited mobility, premanipulation
functional assessment using ULFI-Sp scale,” goniometric
ROM measurement at glenohumeral joint before and after
manipulation, and echography measurement of subacromial
space before and after manipulation

Patients were duly informed of procedure, consents signed,
and individual descriptive data were registered (ie, age, sex,
dominant shoulder, presurgery symptom evolution time); they
were then assessed using the functional ULFI-Sp scale,
followed by a goniometric measurement of active-assisted
mobility for shoulder flexion and abduction. Finally, echo-
graphy measurement of subacromial space and localization of
dorsal segments with limited mobility and skin temperature of
this same zone were taken and registered. After performing the
mobilization technique, active-assisted mobility was measured
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once again for flexion and abduction together with echography
measurement and skin temperature of affected area.

To assess any possible increase in articular ROM,
goniometric measurements were used for active-assisted
mobility of the glenohumeral joint for both flexion and
abduction, a method which has shown to have a reliability
value of = 0.94 according to a study by Kolber and Hanney. *°

Shoulder functionality and patient perception were assessed
using the “Upper Limb Functional Index” consisting of 25
questions, each offering 3 possible answers out of a value of
100, where 100 was the worst functional state, and 0 was the
best functional state for the shoulder. We used the Spanish
version of the ULFI scale, named ULFI-Sp, with a reliability
value of 0.92 to 0.95 when compared with the original
questionnaire reliability value (0.90-0.96).?° This index, which
is consistently used as a specific scale to assess shoulder
functionality in presence of rotator cuff pathologies,”® was
handed to patients before receiving thoracic manipulation. The
questionnaire was not handed back to patients immediately
after manipulation because such closeness in time would mean
their ability to remember previous answers would bias the
measured variable.

A 7.5 to 13 Mhz LOGIQ-¢ ultrasound probe (General
Electric, New York, New York) was used to measure
subacromial space at 12 Mhz as standard frequency. After
revealing subacromial space, the probe’s exact position was
outlined with a pen on the patient’s skin to place the probe in
exactly the same place for the postmanipulation measurement.

Echography was performed with the patient comfortably
seated and his or her shoulder in a relaxed, neutral position.
The images captured in external rotation were measured by
goniometer, with the elbow flexed to 90°, the arm beside the
body, and the shoulder at 15° external rotation. The same
procedure and position (with opposite direction of rotation
internal) was followed for 15° internal rotation images.

The protocol followed for patient positioning when
obtaining echography images was taken from study by Wang
et al (intraclass correlation coefficient 0.91),%” and subacromial
space measurements were performed according to measure-
ments taken by Girometti et al,*® considering a continous line
from acromion to humeral head, following the black line
created for the echographic acoustic shadowing under the
acromion, and taking the measure in centimeters (Fig 1).

Temperature measurements were taken 2 cm from above
the skin, covering the area considered as having limited
mobility, following Hershler et al’s protocol*’ with CEM
DT-8806s (Shenzhen, China) digital, infrared gun-
thermometer, which is often used for noncontact body-
temperature measurements, having a reliability value of r =
0.937, before and after manipulation.

Intervention
The therapist was instructed to perform the usual clinical
assessment (with postgraduate training in manipulative
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Fig 1. Subacromial space measuring 2performed according to
measurements taken by Girometti et al.”®

therapy and 15 years of clinical experience) to identify the
stiffest level and primarily used posteroanterior passive
accessory intervertebral movements applied with the heel of
the hand with the participant positioned prone.*°

Manipulation was as follows: the heel of 1 of the therapist’s
hands was placed directly over the treatment-receiving vertebra,
over its transverse apophysis. During the manipulation process,
the therapist’s other hand flexes the thoracic spine far enough to
produce a maximum degree of tension in the mentioned level
spinal joints. While maintaining this tension, the therapist
briefly, but firmly, presses their chest against the patient in the
direction of the hand holding the vertebra at the same time the
patient finishes his exhalation. The hand holding the affected
level spinal joints was placed with its fingers bent just under the
spinous process. Regarding the manipulation technique itself, a
flexion movement was applied to the hand in extension injuries
and an extension movement in flexion injuries.>!

The therapist who performed such techniques has ample
experience and training in manual therapy, and inertial
sensors were used to confirm that the correct technique had
been applied.**> All interventions were developed in the
same room with the temperature set at 24°C.

The patient was placed in supine lying position because
it has proven to be more effective than other positions at
distal levels, ® while also modifying a classical technique *
by maintaining the operated upper limb in full extension to
avoid any pain during maneuvers (Fig 2).

Data Collection and Analysis

For statistical analyses, all data were assessed for
normality with the Shapiro-Wilk test,>” which determined
all data were normally distributed. The paired Student ¢ test
was used to compare averages of related samples. All data
were analyzed with the SPSS software (version 22.00 for
Windows) (IBM Corp, Armonk, New York). The effect
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Fig 2. Thoracic spine manipulation maintaining the operated upper limb in full extension so as to avoid any pain during maneuvers.

size (ES) was determined for precomparisons vs post-
comparisons using an online ES calculator (http://www.
uccs.edu/~Ibecker/). The ES values 0f 0.2, 0.5, and 0.8 were
interpreted as small, moderate, and large, respectively.>®

Previous research on thoracic spine manipulation for use
with shoulder disorders was evaluated to calculate sample
size.”> Considering a moderate effect, statistical power of
80%, and an a of 5%, the calculated sample size for the
experimental condition was 27 participants.

RESULTS

Table 1 shows basal and descriptive results, and Table 2
shows result differences for the measured variable before
and after interventions.

Significant differences and small ES were found in
measurements for flexion and abduction movements after
thoracic spine manipulation (P > .001; ES > 0.2) and
subacromial space measurements in neutral rotation and
external rotation (P > .001), but without clinical relevance
ES (<0.2). Increase in subacromial space was significant for
internal rotation (P> .01), and differences in temperature were
not significant. More details of mean, variance, and mean
differences results of each outcome can be found in Table 2.

DiscuUssioN

After manipulation of thoracic spine, active shoulder
flexion and abduction mobility increase in patients who
have undergone surgery for rotator cuff suture. Subacromial
space does increase after the manipulation, although the

Table 1. Basal and Descriptive Results of the Sample (n = 32)

Variables

Sex n (%) Men 13 (40.6)
Women 19 (59.4)

Right dominant shoulder n (%) 21 (65.6)

Age years (mean) 50.09

Symptom presence before surgery (mo) 12.85

Housewife 46.85
Office 31.25
Others 21.9

Working status n (%)

1 mm increase cannot be considered clinically relevant.
When manipulating thoracic segments in supine decubitus
position, a 7° flexion and 8° active abduction of the shoulder
was achieved together with a 1 mm subacromial space
increase in neutral position, a 0.8 mm increase for external
rotation, and a 0.7 mm for internal rotation. Changes in
surface temperature of manipulated area were not significant.

Changes in active shoulder mobility after manipulation
have already been studied by other authors. Michener?'
showed a 3° increase in internal rotation after thoracic
manipulation; Haik*® studied changes in scapular kinematics,
obtaining nonstatistically significant findings. The present
study focused on active shoulder flexion and abduction. Our
patients received manipulation treatment 6 weeks after
surgery. This is the time at which more conservative
physiotherapy protocols recommend starting with totally
active motion and internal rotation glenohumeral passive
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Table 2. Descriptive and Mean Differences for Measured Variable Before and After Interventions

Pre Post

(mean + SD) (mean + SD) Lower Upper t P SE
Pair 1 Neutro (cm) 1.46 £ 0.34 1.57 £0.30 -.139 -.072 -6.49 .001 -0.161
Pair 2 External rotation (cm) 1.59 +£0.35 1.67 £ 0.35 -.108 -.044 -4.86 .001 -0.106
Pair 3 Internal rotation (cm) 1.38 £0.51 1.45 £ 0.46 -127 -.017 -2.66 .01 0.121
Pair 4 Flex (°) 143.35 £ 15.62 150.45 £ 17.06 -9.00 -5.19 -7.60 .001 -0.212
Pair 5 Abd (°) 142.16 £19.2 150.55 +£17.37 -10.50 -6.27 -8.09 .001 -0.222
Pair 6 T (°C) 3535+ 1.49 35.48 £1.69 -.369 117 -1.05 NS -0.040

NS, nonsignificant; SD, standard deviation; SE, standard error.

movements. They based it in a low rate of post-surgery
tears>’ because of the fact of biological repair of reinserted
tendon has been completed 4-6 weeks after surgery. *°

The research by Strunce et al*! appears to be in line with
the results in the present study concerning mobility increase,
finding a 3.9° increase in flexion and a 3.7° increase in
abduction after manipulation dorsal segment and ribs with
limited mobility in patients who had not been operated and
who had not been diagnosed of specific pathologies. Further
biomechanical studies would be of interest to provide
information concerning the exact mechanisms, which causes
an increase in glenohumeral joint mobility after performing
such treatment on the thoracic spine.

Although other authors have considered variables, such as
improvement of pain in patients with subacromial impinge-
ment after manipulation of thoracic spine without obtaining
statistically-significant results,** such a variable was not
considered in the present study owing to the fact that repair by
arthroscopy would have solved the pain originated by the
impingement after liberating this space during the operation.

Measuring the subacromial space by echography and
relating any changes in measurements taken with effec-
tiveness of physiotherapy treatment has also been done by
other authors. Savoie et al*> prove there is a significant
increase in subacromial space with a treatment based on
active exercises for 6 weeks, as well as improving shoulder
functionality, both observations being in-line with this
study’s main objective. Luque et al** have carried out
measurements of the subacromial space before and after
applying a neuromuscular taping in neutral position and at
60° of shoulder elevation in scapular plane and have
obtained similar results to those of this study, showing a 1
mm increase in neutral position of the shoulder.

This is the first ever study to use diagnosis by echography
imaging to assess thoracic manipulation on the increase of
subacromial space in patients who have undergone surgery
for rotator-cuff repair, which is why we believe that our
results may provide other patients who were operated on for
the same condition with benefits if they undergo postsurgical
physiotherapy programs, which include other techniques also

shown to be effective when it comes to increasing
subacromial space. Likewise, we propose further research
on the combination of several techniques, such as active
exercises, stretching drills, Kinesio Taping, and thoracic
spine manipulation to assess their combined effect on a
possible greater increase in subacromial space diameter.

Several studies*** have shown local temperature varia-
tions after performing manipulation techniques, establishing a
relationship with a possible direct sympathetic-excitatory effect
by manipulation, which would increase local peripheral
vascularization. Another study has taken local temperatures
to allocate those segments with limited mobility, which would
be more likely to receive treatment,*’ but our results are not in
agreement with the that study, possibly owing to the more
advanced temperature-measurement technique used in our
study or to variations in the manipulation technique, which
was adapted to the type of patient treated in this study.

Limitations

Considering this study was a nonrandomized yet highly
pragmatic clinical trial, we were not able to compare results
with a control group. It is nevertheless an innovative study,
establishing promising results concerning the increase in
postoperative active shoulder mobility and accelerating the
recovery period in patients who need to follow long-term
physiotherapy programs, thus creating opportunities for future
research in which control groups may be included in addition to
new techniques, such as those previously described. It must
also be noted that patients included in the current study had
previously started a physiotherapy program, leaving re-
searchers no option to bias sample selection. An additional
advantage was that the same team operated on all patients, thus
avoiding the weakness of results obtained, had differences in
surgical techniques existed.

CONCLUSION

Active shoulder flexion and abduction mobility increase
after manipulation of thoracic spine in patients who have
undergone surgery for rotator cuff suture. Subacromial space
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increases significantly with shoulder in neutral and external
rotation position after manipulation. No differences were
found regarding surface temperature of manipulated area.
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Practical Applications

® Manipulation of thoracic spine immediately
improves active shoulder flexion and abduc-
tion mobility in patients who have undergone
surgery for rotator cuff suture.

® No differences were found regarding surface
temperature of manipulated area.

® Subacromial space increases significantly
with shoulder in neutral and external rotation
position after manipulation.
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