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Effects of osteopathic manipulative
treatment in patients with
cervicothoracic pain:

Pilot study using thermography

EDWARD J. WALKO, DO
CHRISTINE JANOUSCHEK, DO

To provide information on how
cervicothoracic pain responds to osteopathic
manipulative treatment, five subjects with
acute or chronic pain received appropriate
medication and three osteopathic manipu-
lative treatments by the principal investi-
gator using thrust and nonthrust techniques.
The mean number of findings by both inves-
tigators on structural examination decreased
considerably immediately after each of the
three treatments. The number of findings
increased in week 2 and decreased in week
3. The prinicpal investigator observed a fur-
ther decrease by the final session, but the
coinvestigator reported an increase. The
pain scale score improved an average of near-
ly 30%. Thermography showed cooling of the
cervicothoracic region in all subjects and
conversion to a normal pattern in four. Osteo-
pathic manipulative treatment should be
considered for patients with acute or chron-
ic cervicothoracic pain. The use of thermo-
graphic analysis in clinical osteopathic
research seems warranted.
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Cervicothoracic pain is frequently encountered in
a family physician’s practice. Various treatment
approaches have been outlined elsewhere.'” Manip-
ulative treatment is currently one method of treat-
ing patients with painful musculoskeletal conditions.

Information obtained from clinical research
on low-back pain to date is inconclusive. Favor-
able results with manipulation have been report-
ed in some studies,®® but others have not identi-
fied a difference in results between manipulative
treatment and other interventions.'*! The research
designs of many of these studies have been ques-
tioned.?*?* Problems encountered in these stud-
ies included trial design, standardization of ther-
apy, the issue of placebo manipulation, lack of an
accurate diagnosis, and the assessment of out-
come.?22* In addition, the manipulative treatments
used in some of these studies are not comparable
to the treatments patients typically receive from
an osteopathic physician.!%2

The number of studies on low-back pain cited
exceed the few that have been conducted on cer-
vicothoracic pain.?>-3° An investigation to provide
more information on the response of cervicotho-
racic pain to osteopathic manipulative treatment
(OMT) was therefore planned. A pilot study was
arranged and approved by the coinvestigator, the
outpatient clinic administrator, and the Chicago Col-
lege of Osteopathic Medicine Institutional Review
Board.
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Subjects with cervicothoracic pain were recruit-
ed from the Family Medicine Clinic at the Olympia
Fields (Illinois) Osteopathic Medical Center. The
objective of the study was to determine the effect
of a course of OMT administered to subjects with
cervicothoracic pain. Attention was given to dura-
tion of such an effect, the time to maximum effect,
and the pattern of change over time. In addition,
this study compared the effect of OMT on subjects
with long-term pain with the effect on subjects
with more recently acquired pain.

Semiquantitative and quantitative data improve
a clinician’s decision-making process. An improved
decision-making process allows for better selec-
tion of interventions and more effective interven-
tion. In this preliminary study, thermography was
evaluated as a quantitative measurement of cir-
culatory changes.

Materials and methods

Subjects were selected from the coinvestigator’s (C.J.)
practice at an ambulatory care clinic. The patients
included in the study came to the clinic because of cer-
vicothoracic pain. Their pain was musculoskeletal, had
a known onset, and was present for at least 6 weeks
before the start of the study.

Initially this study was designed to compare the
difference in results between subjects undergoing non-
manipulative treatment and subjects receiving OMT.
However, because all the patients seeking care at this
clinic requested OMT, it was deemed unethical to with-
hold treatment. Therefore, each subject in this study
received OMT. This pilot study then became a descrip-
tion of the effect of such treatment on subjects with
cervicothoracic pain.

Patients selected as candidates were at least 18
years of age. All had undergone a thorough physical
examination by their family physician at least 6 months
before the start of the study.

Candidates were excluded from the study if they had
a history of strong response to medication for their pain,
if they required hospitalization, or if they were using opi-
ate-based medications. Also excluded were those patients
with spastic or flaccid paralysis of the upper extremi-
ties, muscle wasting in the cervicothoracic region or
upper extremities, or any gross structural deformities.
Candidates were eliminated if they had received rou-
tine manipulative treatments (defined as weekly OMT
for 2 months or 14 manipulative treatments in the pre-
ceding 12 months) or had had OMT within 1 week
before the start of the study.

After informed consent was obtained, subjects were
placed on a medication regimen appropriate for their con-
dition; this regimen usually consisted of their current
analgesic medications. They were asked to be seen on
four occasions spaced 1 week apart. The prinicipal inves-
tigator administered a total of three manipulative treat-
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ments, one at each of the first three sessions. In addition,
a questionnaire about pain, thermography, and structural
examinations were administered at each session.

At the first session, subjects completed an initial ques-
tionnaire for baseline data. Included in the question-
naire was a 10-point pain scale. A thermographic record-
ing of each subject’s cervicothoracic region was obtained
by use of the Agema T870 system (AGEMA, Secaucus,
NdJ), which was calibrated daily. Thermograms were
obtained in a draft-free room maintained at a constant
temperature of 25°C. The CATS software program ver-
sion 1.01 (AGEMA, Secaucus, NJ) was used for ther-
mographic analysis. The boundary of the cervicotho-
racic region was established as being from the hairline
to the T-5 level on the posterior aspect.

Separate structural examinations were performed
by both investigators before and just after OMT. Results
of these examinations were recorded on a standard-
ized form (Figure 1). The physicians recorded their find-
ings, which included general somatic characteristics as
well as the following:

B Tissue texture changes, both acute and chronic,
detected by palpation using light touch and pressure.
Acute changes are characterized by vasodilation, edema,
tenderness, and muscular contraction. Chronic changes
are characterized by tenderness, itching, fibrosis, pares-
thesias, and contracture.

B Restrictions in range of motion.

B Areas of tenderness.

m Severity of tenderness, scored from 1 to 3, with 1
denoting mild tenderness, and 3 denoting enough ten-
derness to produce a loud response from the patient
on palpation.

Examiners were not permitted to review previous
examination forms. Interexaminer discussion of the
results of examinations also was not allowed.

Osteopathic manipulative treatments were admin-
istered by the principal investigator using both thrust
and nonthrust methods.

Thrust techniques consisted of a high-velocity, low-
amplitude force to improve segmental range of motion.
Nonthrust techniques included soft-tissue muscle
stretching, myofascial release, spontaneous release by
positioning (counterstrain), and articulatory tech-
niques, whereby a joint is moved through its entire
range of motion. Manipulation was not restricted to the
cervicothoracic region.

After the OMT, an additional thermogram was
obtained, and separate structural examinations were
again performed by both investigators. The investiga-
tors were blinded as to each other’s findings. The coin-
vestigator did not have knowledge of the manipulative
techniques used nor the segments treated. Question-
naires were completed before and after each treatment
session. This protocol was repeated on each subject’s
second and third sessions. The fourth session consist-
ed of questionnaire completion, thermography, and one
set of structural examinations, whereupon the data col-
lection was complete.
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PHYSICAL EXAMINATION
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Figure 1. Standardized form for recording investigators’ structur-
al examination results. Examiners were asked to indicate abnor-
malities of anteroposterior and lateral spinal curves in upper section
and segmental findings in lower section.

Results
This study was conducted from September to Octo-
ber 1989. Five women aged 26 to 50 years (mean,
37.2 years) participated in the study. These subjects
spent an average of 34 hours per week at work
and averaged 13.6 years of schooling. Only one
subject had legal action pending. Two of the sub-
jects had the onset of pain 2 months before the
start of the study; the other three had had pain
persisting for years.

In Figure 2, the mean of the subjects’ scores on
a pain scale is plotted over time. The scores on
the pain scale could range from 0 to 10, with 0
being no pain and 10 being the most severe pain
they had ever experienced. The average amount of
pain the subjects typically experienced before start-
ing the study was rated 5. Their pain scores aver-
aged 4.8 at the start of the study and decreased to
an average of 3.4 at completion of the study (P<.01).
All five subjects had a decrease in pain by the
study’s end.

When asked if they thought that the OMT
improved their painful condition, 80% responded
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“yes.” However, only 60% of the subjects respond-
ed “yes” when asked if they thought that the med-
ications alleviated their pain.

Subjects answered questions regarding their
perception of the response they experienced from
the manipulative treatments. Of the questions
answered, 67% indicated a favorable response to
the OMT. In addition, the two subjects who ini-
tially indicated radicular symptoms reported
improvement by the end of the study.

Figure 3 shows the mean temperature of the
subjects’ cervicothoracic regions plotted over time.
Over the course of the study, this mean tempera-
ture decreased an average of 0.98°C, with a range
of 0.6°C to 1.4°C (P<.001). All five subjects had a
decrease in the mean cervicothoracic temperature.
Most of the decrement in temperature occurred
by the third treatment session, with only a mini-
mal decrease thereafter.

Initial thermograms of all five subjects showed
asymmetries of skin temperature patterns. By the
final session, four of the five subjects’ thermograms
converted to a normal pattern with elimination
or reduction of asymmetry.

Figure 4 demonstrates how a normal ther-
mogram of the cervicothoracic region should appear.
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Figure 2. Mean of subjects’ scores on a pain scale at each treat-
ment session before and after treatment.
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Figure 3. Average of mean temperature of subjects’ cervicothoracic
regions at each treatment session just before treatment.
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Figure 4. T'sk (temperature of skin) averages from thermograms
of adults without major structural health problems. Pixel value is
degrees centigrade X10, averaged for eight measurements. Row 12
is caudal to the C-7 marker and row 40 extends to or just below T-
12. Each pixel is about 4 X8 mm.

The thermogram is color coded, with each grada-
tion of black representing a small range of tem-
peratures. In the actual ther-

region is apparent. The average temperature of
the right side of the cervicothoracic region was 0.5°C
greater than on the left. In the thermogram on the
right, from the same subject 1 week after a manip-
ulative treatment, the two sides of the cervi-
cothoracic region have an identical mean tem-
perature. The cervicothoracic region appears more
symmetric as well. Thermographic analysis of
two subjects showed areas in which the pain pat-
tern corresponded to the region of thermographic
asymmetry.

Figure 6 is a graph of the total number of
reported findings of both investigators, session by
session. Each recording of tissue texture changes,
restrictions in range of motion, or areas of ten-
derness counted as one finding, but the severity of
tenderness component counted as 1, 2, or 3, depend-
ing on the rating. Osteopathic manipulative treat-
ment was administered between examinations 1
and 2, 3 and 4, and 5 and 6.

Both examiners reported a large decrease in the
number of findings immediately after treatment
(P<.001). This decrease reflected improvement in
range of motion, tenderness, and tissue texture.
The number of findings increased in week 2 and
decreased in week 3. The principal investigator
observed a further decrease by the final session
(P<.001), but the coinvestigator reported an
increase. The objective data support agreement
in six of the seven examinations with a signifi-
cant decrease in findings immediately after OMT.

mogram, purple (darkest
gradation in Figure 4) is the
coolest region and yellow
(lightest gradation), the
warmest. In a normal pat-
tern, the warmest region
roughly corresponds to the
shape of the trapezius mus-
cle with cooling laterally and
caudalward.

Figure 5 illustrates how
thermograms converted to
a normal pattern after a
course of OMT in a subject
with bilateral cervical and
upper thoracic pain. In the
thermogram on the left, taken
during the subject’s initial
session, the asymmetry in
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the pattern of color between
the right and left sides of
the subject’s cervicothoracic
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Figure 5. Two thermograms taken of cervicothoracic region in patient with bilateral cervical and
upper thoracic pain. Thermogram on left was taken at initial session before treatment; thermo-
gram on right was taken 1 week after one treatment.
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Figure 7 illustrates the frequency of all find-
ings, reported by both investigators, by segmen-
tal level. The findings increased most in the cer-
vicothoracic region, with a decrease in the lower
part of the vertebral column. This observation
demonstrates a correlation between the subjects’
complaints of cervicothoracic pain and the exam-
iners’ findings.

Subjects with long-standing painful disorders
tended to have more diffuse somatic dysfunction
and tissue texture changes. These subjects also
tended to have findings more distant from their
painful regions. In contrast, subjects with recent-
ly acquired painful disorders had a more concen-
trated area of findings that tended to coincide with
their region of discomfort.

Discussion

The difficulty with clinical trials showing the role
of manipulation in treating painful disorders has
been discussed previously.?>?* In a pilot study by
Beal and coworkers,? muscle activity of the cervical
region was recorded by electromyography in patients
with chronic cervical pain. After a course of OMT,
the electrical muscle activity in the patients’ cer-
vical regions approximated that observed in asymp-
tomatic patients.

In studies by Mealy,?® Howe,?” and Brodin®®
and their associates, manipulation provided more
relief than a cervical collar and rest?%; analgesics®’;
and massage, traction, and electrical stimulation,?®
respectively, in patients with cervical pain. In con-
trast, Nordema and Thorner? found transcuta-
neous nerve stimulation to be slightly more effec-
tive in pain reduction than mobilization therapy
in patients with cervical pain. Sloop and associ-
ates® found that a single manipulative treatment
with the patient under the influence of intravenously
injected diazepam was no more effective than intra-
venously injected diazepam alone in patients with
cervical spondylosis or nonspecific neck pain.

The subjects in our study all reported allevia-
tion of pain, with the average improvement in
pain scale score, nearly 30%. The two subjects
with radicular symptoms reported improvement in
arm and hand symptoms by the end of the study.
The subjects thought that OMT was responsible for
the relief of their pain.

Thermographic analysis indicated a cooling
by nearly 1°C of each subject’s cervicothoracic
region after a course of OMT. This cooling repre-
sents large decreases in temperature in areas of
regional temperature asymmetry and slight cool-
ing in more thermographically normal regions.
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COMPARISON OF EXAMINERS
CHANGE IN TOTAL FINDINGS — TISSUE TEXTURE, RANGE OF
MOTION, TENDERMESS AND TENDERNESS SCORE
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Figure 6. Average number of reported findings (by both investiga-
tors) of all subjects, session by session, both before and after treat-
ment. Findings include number of segments with tissue texture
changes, number of segments with decreased range of motion, num-
ber of segments with tender areas, and total score of severity of ten-
derness, with 1 as minimal tenderness, 2 as moderate, and 3 as
severe. Upper curve shows principal investigator’s findings, and
lower curve reflects findings of the coinvestigator.
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Figure 7. Average total number of findings of each subject by seg-
ment. Bar below each labelled thoracic segment represents corre-
sponding rib findings. Principal investigator’s findings are on left;
the coinvestigator’s findings, on right.

Most of the cooling occurred after only two treat-
ments. Cooling may have represented a decrease
in muscle tension in the dorsal cervicothoracic
muscles or perhaps a change in the hydrational
state of the underlying epidermis.?!

After a course of OMT, thermograms convert-
ed to a normal pattern. This conversion occurred
in four of the five subjects.
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The positive response of all five subjects to
OMT was supported by thermographic evidence.
All subjects demonstrated a decrease in skin tem-
perature of the cervicothoracic region following
treatment. Two subjects reported pain in regions
that corresponded with areas of thermographic
asymmetry. This study indicates that continued
investigation of the relationship of thermograph-
ic analysis to soft-tissue injury is merited.

Both investigators documented a decrease in
the number of findings in structural examinations
performed immediately after OMT, but only the
principal investigator observed an overall decrease
in findings by the last session. The coinvestigator
reported an increase in findings by the end of the
study. The investigators’ difference in background
and philosophy, as well as the coinvestigator’s
blinding as to regions treated, may have led to
this discrepancy. Perhaps the biggest factor caus-
ing the discrepancy between examiners was the
absence of a formal training session to instruct the
examiners on performing a standard structural
examination. Interexaminer agreement on the per-
formance of structural examinations has been dis-
cussed extensively by Johnston and others.3%35
Analysis of structural examination findings also
revealed that the overwhelming majority of find-
ings of both investigators were in the cervicotho-
racic region. This observation corresponded with
the subjects’ complaints of cervicothoracic pain.

A strong correlation was apparent between
the three kinds of observations studied. The objec-
tive findings on structural examinations and the
results of thermographic analysis support the sub-
jective improvement felt by each of the subjects. In
addition, the course of treatments produced a trend
of improvement in the patients’ report of pain as
well as in the thermograms that was sustained
over the course of the study:.

The alleviation of pain with OMT in subjects
with long-standing painful conditions was com-
parable to the relief experienced by subjects with
a more recent onset of pain. This result lends sup-
port to the view that OMT works as effectively on
patients with chronic disorders as it does on patients
with acute conditions.

Comment

Osteopathic manipulative treatment produced a ben-
eficial effect for each of the five subjects with cer-
vicothoracic pain. Osteopathic manipulative treat-
ment was equally effective in subjects with
long-standing and recently acquired painful con-
ditions.
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The results of this study suggest that ther-
mography may be considered in clinical research
on OMT and somatic dysfunction. The results fur-
ther suggest that OMT should be considered when
managing patients with cervicothoracic pain.

Future research providing more quantitative
data would enhance physicians’ decision-making
processes. It would greatly improve the effective-
ness of OMT for cervicothoracic pain as well as
other painful disorders managed by the osteo-
pathic physician.
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