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INTRODUCTION
Pain in the thoracic spine ranks to many groups of 

diseases, such as tumors, inflammatory and degenerative 
diseases (Burton, еt al., 2006). About 30 to 40% of all 
workplace absences are due to back pain. It can be de-
bilitating in some people, affecting all aspects of work 
and personal life (Gatterman, 2002). 

Application of physiotherapeutic treatments for 
pain in thoracic spine is very popular among the popula-
tion. There are many methods of influence, but there’s 
little, that includes treatment of the body, not only at 
the structural level, but also at the level of activities and 
participation (according to ICF classification) in order to 
achieve independence, improve quality of life and reach 
the highest functional level (Adler, Beckers, & Buck, 
2008). 

Application of PNF concept to 
influence pain thoracic spine 

PNF is a concept which basic philosophy according 
the idea of positive approach considers the possibility of 
therapeutic benefit, in terms of boosting the potential of 
the patient. 

PNF concept is based on the following philosophi-
cal principles  (according to Adler at all., 2008) : 

- Positive approach:  holistic approach to each pa-
tient, depending on their social, cultural, psychological 

and physical level; motivation of the patient; initiation 
of treatment with the strongest parts of the body, no 
pain; using the instantaneous activity of the patient to 
achieve a good physical and mental development. 

- Activating the hidden reserve: the therapist focuses 
on the mobilization of the reserves of the patient, start-
ing with simple activities, and the use of irradiation. 

- Functional Approach: comprises treating the body 
at the structural level and the level of activity; working 
from different starting points; exercises that can be in-
tegrated by the patient both at work and at home; thera-
pist focuses on activities that will help the patients to 
be independent in their daily lives; main objective is to 
achieve the highest possible functional level. 

- Integrated approach: treatment is always geared to 
the overall response of the patient, not only to the spe-
cific problem or affected segment of the body; impact of 
the physical and mental state. 

- Motor learning and motor control: display and 
training activities of the patients that they should use and 
which should work in the way to achieve more - high 
functional level; active participation by the patient.

All sensory and cognitive processes can be con-
sidered as an introduction defining the future results 
related to motor functions (Hilde, Hagen, Jamtvedt, & 
Winnem,  2006). There are some aspects of motor con-
trol and learning, which are important for rehabilitation 
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and one of them is the exchange of information (Mulder, 
& Hochstenbach, 2004). Therapeutic work-related func-
tional approach is the best way to stimulate and motivate 
patients and achieve good results in treatment (Figure 1).

Goal of the research: 
To create and study the effect of the application of 

physiotherapeutic methodology for treatment of patients 
with radicular pain in the thoracic portion. 

METHODS
For the purpose of the research in the period 

01.08.2011 - 21.12.2012, ten patients participated the 
research. All of them were diagnosed with thoracic ra-
diculitis with prominent pain and functional deficits in 
the thoracic region. Clinical work and research were 
conducted in “Tokuda Hospital Sofia” University Hospi-
tal “Georgi Stranski”, Pleven and Medical Center S&G, 
Sofia. The course of treatment lasted one week for each 
patient. Once a day during the whole period we applied 
our physiotherapeutic program for treatment. 

Characteristics of sample 
The contingent of the study included 10 patients 

aged 20-45 years, four of them were men and six were 
women. All patients had an occupation requiring pro-
longed static sitting position. They were selected on a 
voluntary basis. A requirement was to have been diag-
nosed with thoracic radiculitis and have similar com-

plaints related to pain and functional limitations in tho-
racic spine. Patients were diagnosed by a doctor and 
referred for physiotherapy treatment. All patients had 
motor deficits and painful symptoms. 

Suitable measurements and tests were applied to de-
termine the status of each patient and to assess the effect 
of the applied our methodology. The testing procedures 
were applied before the first procedure with the physio-
therapeutic program and at the end of the whole period 
for therapy. Only the study by SF-12v2 was done one 
month after treatment, which is consistent with the re-
quirements for application of the survey itself. 

The selected methods for functional testing, used to es-
tablish the functional status of the patient and to moni-
tor the effects of the applied our methodology were as 
follows: 

1. Range of motion in the thoracic spine. Measuring 
the range of motion using a standard SFTR methodology 
adopted in 1964 in Vancouver and widely used. To avoid 
error and difference in measurements starting position is 
always the same, and the measurements were carried out 
using bevel (Magee, D., 2009). 

2. Functional test for pain in thoracic spine. This 
test is used to measure the painful movements in tho-
racic spine. It aims to give us an idea on which move-
ments the patient is in pain and in particular how much 
is the possible range (in degrees) by which the pain oc-
curs. Test is performed with assessment of movement in 
thoracic spine, i.e first reported the occurrence degree 
of pain, then the movement is completed to the possible 
active range. 

3. Ot’s test for assessment of mobility of thoracic 
spine. Active measure of mobility can be performed 
with the patient seated in order to diminish compensa-
tory perform movement hip joint (Magee, D, 1997). 

4. Visual analog scale  for the subjective level of 
pain (VAS). Patients themselves assess the degree of 
pain by using a ten-point visual scale, noting their cur-
rent subjective feeling (Magee, D., 2009). 

5. Assessing quality of life by SF-12v2 survey. 
Agency for Research and Quality of Health has adopted 
the use of the SF-12v2 health survey for significant na-
tional medical examination of many expert studies. SF 
(short-form) were developed to be short, practical ques-
tionnaires giving reliable and valid information on func-
tional health and well-being from the perspective of the 
patient. 

SF-12v2 is a shorter version of osnovnta-SF-36v2. 
It includes only 12 questions to assess the functional 
health and condition. SF-12 provides information on the 
nature of the differences in physical (PS - physical sta-
tus) and mental (MS - mental status) health outcomes. 
The standard version uses a 4-week period of recall and 
the intense version uses just one week. The results gen-
erally are received in two summary scales that give in-
formation about the physical and mental health, respec-
tively. 
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Fig. 1: a) Stages of motor learning; 

b) Facilitating and PNF training in 
motor learning process
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Fig. 2: Combined model for 
the trunk: extension of the body 

achieved by lifting to the right and 
extension of lower trunk to the left 

Fig. 4: Upper limb: flexion - 
abduction - external rotation 

Fig. 3: Combined model for 
the trunk: lifting to the left with 

bilateral flexion of the lower
 trunk to the left

Fig. 6: Bilateral symmetrical 
pattern for the upper limb: flexion 

- abduction - external rotation start 
and end position

Fig. 5: A reciprocal pattern 
for the scapula

Fig. 7: Reverse “chopping” start
 and end position 

tasks combining different PNF patterns and techniques 
related to the individual characteristics of each patient, 
following philosophical principles of the PNF concept.

 
Goal of physiotherapy intervention

Improvement of subjective state and creating 
objective possibilities for participating functional 
activities of daily living.
Physiotherapeutic tools

• Technique 1: Agonistic Reversal 
In the implementation of this technique is a com-

bination of concentric, eccentric and isometric muscle 
contraction. The technique is performed without allow-

Methods of physiotherapy 
The methodology of physical therapy is based on the 

principles, philosophy and techniques of PNF. The tools 
of physiotherapy which were selected in the intervention 
program are all aimed at achieve specific therapeutic 
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ing relaxation during implementation. 
• Combined pattern for the body: extension of the 

body achieved by “lifting” to the right and the extension 
of lower trunk to the left (Fig. 2).

• Combined model for the trunk: “lifting” to the left 
with bilateral flexion of the lower trunk to the left (Fig. 
3). 

Starting position: lying in the occipital end of the 
couch with flexion in hip joints (more than 90 °) and 
knee joints; upper limbs, both with the specific grip for 
“lifting” are located at the dorsal surface of the left hand 

and wrist.                              
• Upper limb: flexion - abduction - external rotation 

(Fig. 4). 
Starting position: sitting on heels on the floor with 

slight flection of the elbow of the supporting arm. Posi-
tion of the therapist and grip: the therapist is in line with 
diagonal also called “groove”; with the proximal hand 
the therapist covers the dorsal side of patient’s arm while 
the distal covers the patient’s hand also from the dorsal 
side.                              

• Reciprocal pattern for the scapula (Fig. 5). 
Starting position: lying on the floor with a pillow 

under the abdomen; hands in 90° flexion in the elbows 
(not separated from the floor in the implementation of 
the rotation in the body).

Position of the therapist and grip: the therapist stays 
on the opposite side of the performed rotation of the 
body of the patient; by his proximal hand the therapist 
covers the bottom corner of the scapula, and the distal 
upper corner of the scapula, just over the acromion (giv-
ing manual resistance).

• Technique 2: Dynamic Reversals. 
This technique is performed actively changing the 

isotonic contraction of muscles antagonists, starting 
with the movement of the limb in a direction which 
draws no relaxation in the particular desired amount of 
movement. Starting with a strong pattern of movement, 
as its implementation may be in the full range of motion 
or only in a certain range of motion to emphasize a short 
part of it. 

• Bilateral symmetrical model for the upper limb: 
flexion - abduction - external rotation (Fig. 6)

• Reverse “chopping” (Fig. 7).
• Upper limb: flexion - abduction - external rotation. 
Starting position: seated with flexion in hip joint 

(more than 90 °) and knee joints, the hand not to take 
part in the model is free to put the patient’s body. 

Position of the therapist and grip: the therapist 
stands behind and slightly to the side of the patient - in 
line with diagonal; proximal hand of the therapist is on 
the dorsal surface of the upper arm while the distal hand 
covers with a grip on dorsal surface of the patient’s hand. 

• Technique 3: Repeated contractions through the 
range 

Powered passive elongation at the beginning of 
the model aimed at each of its components and causing 
stretch reflex. Therapist must put resistance to an im-

mediate response to stretch and movement in the model. 
During active movement within the two or three times 
to apply additional pressure to the short elongation of 
muscles agonists (“Tab”) while they are in contraction 
using a verbal command to the patient, directed to the 
stimulation of active movement. This led to further stim-
ulation of extrafusal fibers and activation of more motor 
units in the implementation of the specific movement. 
Currently, when executing this command tab therapist 
gives the patient to start the movement in the model i.e. 
occur so-called stretch response. 

Technique Repeated contractions through the range 
has been applied in the following PNF patterns: 

• Bilateral symmetrical pattern for the upper limb: 
flexion - abduction - external rotation 

Starting position: supine with thoracic flexion, arms 
crossed in front of body with extended elbows.

Position of the therapist and grip: the therapist is at 
the top of the couch over the patient’s head; with the grip 
covering the dorsal surface of the wrist and the hands of 
the patient 

• Technique 4: Repeated contractions from begin-
ning of range 

This technique is done by giving a fast elongation 
“tap” (as the therapist gives the preparatory command 
“And now,” while elongating all the muscles in this pat-
tern) involving  all components of motion (attention is 
drawn to the rotation), causing stretch reflex. Currently, 
when executing this tab therapist gives the patient a ver-
bal command to start the movement in the model i.e. 
occur so-called stretch response. The therapist waits for 
a result of voluntary muscle contraction and then applies 
manual resistance. 

Technique “Repeated contractions at the beginning 
of the range” is applied in the following models and 
starting points: 

• Upper limb PNF pattern flexion - abduction - ex-
ternal rotation.

• Reverse “chopping” 
Starting position: supine on the floor with hips and 

knee joints in 90° flexion; trunk - slight flexion and rota-
tion; grip for “reverse chopping”. 

Position of the therapist and grip: the therapist’s 
stands on the side and over the patient in line with the 
pattern of movement; the proximal hand of the therapist 
is on the back of the head of the patient and distal cover-
ing the dorsal surface of the hand of the patient. 

• Upper limb pattern: flexion - abduction - external 
rotation 

Starting position: seated with flexion in hip joint 
(more than 90 °) and knee joints, the hand not to take 
part in the pattern is free to put the patient’s body. 

Position of the therapist and grip: the therapist stands 
behind and slightly on the side to the patient in line with 
diagonal movement; proximal hand of the therapist is 
placed on the dorsal surface of the upper arm. The distal 
covers the dorsal surface of the patient’s hand. 
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RESULTS AND DISCUSSION
Range of motion in the thoracic spine 

The data of   initial and final measures of patients 
is shown in table 1: Comparison of average values at 
the beginning of the normal values   indicate limits in all 
planes. More pronounced deficit was observed in the ex-
tension and rotations. 

Measures after the course of treatment demonstrate 
an improvement in range of motion at all planes in tho-
racic spine, a significant positive impact is reported in 
extension and rotations ( table1).

Functional test with movement
 for pain in thoracic spine 

The average values   of the test (presented in percent-
ages) for typical movements in thoracic spine(flexion, 
extension, rotation left and right and tilt left and right) 
are presented in table 2.

Table 2 reflects the results of the study with the func-
tional test (expressed in percentages) at the beginning 
and at the end of the application of the physiotherapeutic 
program. In the beginning 100% of researched patients 
express pain and limitation of motion in extension in 
thoracic region, 80% in rotation to the left and 60% for 
rotation to the right, in flexion. It is clear that at the end 
of physiotherapy period the pain is not reported in any of 
the studied movements. 

At the beginning all patients complained with a 
combination of pain in movement - for two of them the 
pain was expressed in extension and rotation to the left 
in two other pain on extension and rotation left and right, 
while a pain in extension and rotation to the right . 

After the period of the applied methodology pain in 
patients lacking.

Mobility in thoracic spine
Centimeters are used as a measure index to define 

the mobility in this area. The data is presented on table 3. 
Studies were made to exclude the possibility of 

compensatory movements in the hips. Table 3 presents 
the changes in the mobility of the thoracic region for 
flexion and extension. Average values   are 1.3 cm exten-
sion. It changes to 2.4 cm in the end of the treatment 
period. We found a good effect on this indicator with no 
improvement of 1.1 cm. for flexion changed from 2.3 
cm which was measured in the beginning. There is more 
- a small deficit of mobility in flexion was measured in 
the beginning, which also found some improvement, ap-
proaching maximum to normal, as well as the extension.

Visual analogue scale for pain 
Average results of quantitative assessment of pain 

at the beginning and at the end of physiotherapy treat-
ment are shown in table 4. At the beginning we found 
high levels of pain in all patients with an average 6.4. 
At the end after we applied research methods the results 
were significantly good and all patients rated their cur-
rent state of pain on VAS - 0. 

The table shows a significant reduction in pain from 
the resulting averages - 6.4 before starting physiothera-
py and 0 after physiotherapy treatment.

Results from the SF-12v2 health survey
(physical and mental health status) 

Averages at the beginning and end of the study done 
by SF-12v2 physical assessment and mental status of the 
patients are shown in table 5. 

The data found that the physical condition of pa-
tients at the beginning is 40.6%, which is below aver-
age compared to the general population. After the results 
were 57.6%, which is above average compared to the 
general population. Mental state of patients is 36.8% 
which is below average compared to the general popula-
tion. After the results were 54.6%, which is above aver-
age compared to the general population.

 The demonstrated achievement of emotional satis-
faction leads to reducing the mental imbalance. From the 
analysis of the individual components of the test is clear 

Table 1. Mean values of the range of  motion in thoracic spine (in degrees)

Measure Flection Extension Rotation left
Rotation 

right
Right side bending Left side bending

First measure
Last measure

40
44

36
42

38,75
48,75

36,60
46,60

36
38

36
38

    Table 2. Mean values in the functional test with the movement for the emergence
of pain in thoracic spine (in %)

Measure Flection Extension Rotation left Rotation right Right side bending Left side bending

First measure
Last measure

0,0
0,0

100
0.0

80
0.0

60
0,0

0,0
             0,0

0.0
            0.0

Tested patients 5 5 4 3 5 5

M. Eremiev
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that at the last measurement a reduction irritability and 
depressed and melancholy appears. Consequently, the 
combination of changes identified through the SF-12v2, 
achieves improvement of quality of life of subjects.

CONCLUSION
Analyzing the values   obtained from the methods 

used for functional diagnostics proved the effective-
ness of the physiotherapeutic methodology, which we 
achieved by improving the mobility of the thoracic spine 
and in this way eliminating the pain. It improved the 
functional status and subjective feelings of the patients.

The study, even with a limited contingent of patients 

demonstrated a positive impact on their complaints. This 
gives us reason to recommend а physiotherapeutic meth-
odology (including only PNF techniques and patterns 
containing specific elements of daily life) for use in rou-
tine practice. Our methodology and the choice of treat-
ment with PNF demonstrates good performance on both 
the physical and the psychological state. The use of short 
form-questionnaire SF-12v2  in this study enabled us to 
evaluate the effect of our methodology not only on the 
structures and the overall level of functionality patients 
studied, but to trace its influence on psycho-emotional 
status. We find a direct correlation between physical ac-
tivity and mental status.
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Table 3. Mean values of mobility of 
the poracic spine (in cm.)

Measure Flection Extension
First measure
Last measure

2,3
2,5

1,3
      2,4

Normal range 2,7 2,5

Table 4. Mean values for pain according to VAS)

Measure Degrees
First measure
Last measure

6,4
0.0

         Table 5. Mean values of the physical
and mental status (in %)

Measure Physical Mental
First measure
Last measure

40,6
    57,6

36,8
54,6

Correspondence:
Martin Eremiev
National sports academy “Vassil Levski” - Sofia
1 Gurguliat str., 1000 Sofia, Bulgaria
E-mail: martin_physio@yahoo.com


