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Abstract

Background: Shoulder pain may originate from tears,
inflammation or trauma to the shoulder itself or from
dysfunctions in other body regions. The temporomandibular
joint is connected to the shoulder by the Nervus accessorius and
its branches and hence, patients with craniomandibular
dysfunction (CMD) and concomitant shoulder pain may benefit
from treatment of CMD-related symptoms to alleviate the pain.
We therefore aimed at assessing the impact of an osteopathic-
manual intervention in the temporomandibular joint on
shoulder pain in CMD patients.

Methods: 49 CMD patients with chronic shoulder pain

persisting for at least four months were recruited and subjected to a weekly osteopathic CMD intervention
for four weeks. Self-reported pain intensity, impact on daily activities and sleep, and maximum working
height were assessed by questionnaires at baseline and after the intervention. Changes in motion (attainable
position with the affected arm, shoulder function, abduction, flexion, external rotation) were assessed by two
chiropractors. Statistical analysis was conducted with Chi-square test (answer frequencies) and Wilcoxon test
(comparison of means before and after).

Results: Shoulder pain intensity on a scale from o (no pain) to 15 (strongest pain) was significantly reduced
by the intervention from 9.7 + 2.7 (range: 5-13.5) to 2.9 + 2.7 (range: o-11; p<0.001). Impairment of occupational
and leisure activities due to shoulder pain was reduced from more than 50% impairment before the
intervention to less than 50% impairment after the intervention (p<o.001). Working height was significantly
increased by the intervention from belt height or chest height to crown height (p<o.01). A significant
improvement of sleep disturbances due to the shoulder pain was noted, with most patients experiencing no
such disturbances after the intervention (p<o.o1). Flexion significantly increased from 97.8 degrees to 154.5
degrees (p<o0.001), abduction from 86.7 degrees to 153.7 degrees (p<0.001), and external rotation from 33.6
degrees to 48.2 degrees (p<0.001).

Eller G | Volume 1; Issue 2 (2023) | Mapsci-JOCR-1(2)-008 | Research Article

Citation: Eller G, Kellermann I, Kellermann M, Maul K, Réchert BH, Arias A, et al. Craniomandibular Shoulder Pain-An
Underestimated Cause of Refractory Progressive Pain. ] Orth Clin Res. 2023;1(2):60-68.

DOI: https://doi.org/10.37191/Mapsci-JOCR-1(2)-008



https://doi.org/10.37191/Mapsci-JOCR-1(2)-008

Conclusion: The results demonstrate that shoulder pain concomitant with CMD may be alleviated by

osteopathic-manual treatment of the temporomandibular joint, thereby reducing pain intensity and sleep

disturbances, and improving quality of life.
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Introduction

Shoulder pain may have very different causes,
including rotator cuff tears, impingement,
calcific tendonitis, tendinosis, adhesive
capsulitis, arthritis and post-traumatic or
post-operative capsule injury [1-4]. The pain
often limits the motion of the rotator cuff and
thereby impairs arm movement, which in
turn limits activities carried out at work and
during leisure time and impacts both physical
and mental quality of life [5,6]. If the pain
originates from dysfunction, inflammation, or
trauma to the shoulder itself, structural
alterations are visible in magnetic resonance
imaging. If such imaging modalities do not
reveal any obvious injury or trauma to the
shoulder, the pain may be caused by
dysfunctions of a different body with
innervations to the shoulder such as the neck,
the upper back, and the intervertebral discs
[7,8]. A differential diagnosis of shoulder pain
is therefore indispensable in preventing
progression to a chronic dysfunction and
alleviating the pain symptoms to restore or
enhance quality of life. Hence, the affected
shoulder should be carefully assessed,
particularly if there is no structural damage
obviated by imaging modalities, and the root
cause must be identified. A potential
correlation  between  craniomandibular
dysfunction (CMD) and pain in other, more
distant body parts has been reported,
particularly in the neck [9-14]. A few studies
also reported shoulder pain in patients with
CMD [u1-13], but as these were exclusively

retrospective  observational studies, a
potential anatomical explanation for the link
between the temporomandibular joint and
the shoulder has yet to be investigated. The
Nervus accessorius, a motor nerve supplying
the Musculus trapezius and Musculi
sternocleidomastoides, could be such a
connection. This nerve consists of two parts,
the Radix cranialis and the Radix spinalis. The
cranial roots are located in the Nucleus
ambiguus and exit the Medulla oblongata
inferior to the Nervus vagus. The spinal roots
emerge from the cervical medulla between
the anterior and posterior roots, ascend
through the Foramen magnum and enter the
Fossa cranii posterior. In the Foramen
jugulare, the Radix cranialis and Radix
spinalis unite to form the accessory trunk.
After exiting the Foramen jugulare, the
Nervus accessorius divides into the Ramus
medialis, which attaches to the Nervus vagus.

The Ramus lateralis exclusively innervates the
Musculus sternocleidomastoideus. Moreover,
nerve fibers originating from the Nervus
accessorius innervate the superior and medial
portions of the Musculus trapezius. Hence,
targeting CMD-related symptoms in the
temporomandibular  joint  with an
osteopathic-manual approach could alleviate
co-existing shoulder pain due to the
connection of both body regions by the
Nervus accessorius. Therefore, the aim of the
present study was to assess the efficacy of an
osteopathic-manual treatment of the CMD

symptoms and its impact on chronic shoulder
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pain in patients with both entities occurring
concomitantly. We hypothesized that due to
the nervous connection between the
temporomandibular joint and the shoulder by
the Nervus accessorius, manual treatment of
CMD will reduce shoulder pain.

Methods

This interventional study was conducted on
patients with shoulder pain that persisted for
at least four months and concomitant CMD.
49 patients (31 men, 18 women) aged between
19 and 67 years were included. Of these, 20
(40.8%) experienced pain in the left shoulder,
29 (59.2%) in the right shoulder. 37 patients
(75.5%) were right-handed, 12 (24.5%) left-
handed. Magnetic resonance images showed
that no structural damage was present in the
shoulder of any of the patients. Some of the
patients were using splints for therapy, yet the
splints were not regularly worn.  An
orthopedic assessment was conducted to
determine the range of motion in the
impaired shoulder. CMD diagnosis was
confirmed by an assessment of the jaw joint.
Functional assessment of the jaw joint was
conducted to diagnose dysfunction in the
joint and the masticatory muscles.
Functional orthopedic-manual assessment
included identification of
temporomandibular joint sounds, limitations
in chewing motions, mouth opening,
misaligned and fractured teeth, and grinding
marks on the teeth. Following inclusion in the
study, patients received  osteopathic
treatment once a week for a total of four
weeks to alleviate the temporomandibular
joint-related symptoms. Patients received a
questionnaire before and after treatment with

questions pertaining to the intensity of their

shoulder pain, the impairments at work and
in their leisure time due to the shoulder pain,
the maximal attainable working height, sleep
disturbances, the percentage of function of
the impaired shoulder, and the extent to
which certain positions could be taken up by
the arm of the impaired shoulder. Two
osteopaths assessed the range of motion of
the impaired arm before and after therapy.
Descriptive statistics were employed to
determine the frequency of the genders, the
side of the impaired shoulder, the severity of
impairment at work and during leisure time,
the attainable working height, sleep
disturbances, and the attainable position with
the impaired arm. Frequencies before and
after the osteopathic intervention were
compared with the Chi-square test. Pain
intensity, impairments, working height,
percentage of impairment, and ranges of
motion (flexion, external rotation, abduction)
were compared before and after the
intervention using the Wilcoxon test. A
significance level of p<o.05 was considered
statistically significant.

Results
Pain

On a pain scale from o=no pain to 15=most
intense pain, the mean intensity of pain
during the past week before the intervention
was 9.7 + 2.7 (range: 5-13.5), and significantly
decreased after the osteopathic intervention
to 2.9 + 2.7 (range:o-11, p<o.oo1) (Figure 1).

Impairments at work and in leisure time

Patients were asked before and after the
intervention to rate the impairment at work
and during their leisure time due to the
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shoulder pain on a 5-point scale from no
impairment to complete impairment. Before
(n=18, 36.7%)
reported being more than 50% restricted in

treatment, most patients

their occupational activities, whereas after
treatment this applied to only three patients

(6.1%). Most patients (n=19, 38.8%) reported
being less than 50% impaired in their
occupational activities after treatment. These
differences in the subjectively categorized
at work were

impairment statistically

significant (p<o.001).
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Figure 1: Pain intensity before and after treatment rated on a pain scale from o (no pain) to 15 (strongest

pain).
The impairment due to the shoulder pain in they were limited by more than 50% in their
leisure activities also changed significantly leisure activities, this was true for only one
with treatment: Whereas before treatment patient (2%) after treatment (p<o.oo1) (Figure
most patients (n=18, 36.7%) reported that 2).
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Figure 2: Impairment during work and leisure activities before and after treatment, presented as relative
proportion of patients.
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Maximum attainable working height

Figure 4 shows the change in the maximum

achievable  working  height  without
limitations and pain before and after
treatment. Before treatment, most patients
could only perform activities up to belt height
(n=15, 30.6%) or chest height (n=17, 34.7%),

whereas after treatment, the majority (n=27,

55.1%) could perform activities up to crown
height. Only two patients (4.1%) were able to
perform activities above the head before
treatment, while this percentage increased to
26.5% of patients (n=13) after treatment.

The differences in achievable working height
were significant in the before-after
comparison (p<o.01).
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Figure 3: Attainable working height before and after treatment, presented as relative proportion of

patients.

Sleep

Ten patients were not disturbed by their
shoulder pain during sleep either before or
after treatment (Table 1). Nearly half of the
patients (n=24, 49%) reported waking up
occasionally due to the pain before treatment,
and 14 patients (28.6%) woke up regularly due
to the pain before treatment.After the
osteopathic intervention, there was a
significant overall improvement in sleep
(p<o.01), such that 22 patients (44.9%)
reported that their sleep was occasionally

affected by pain and no sleep disturbances
were noted by 27 patients (55.1%).

Percentage of shoulder function

Assuming that 100% corresponded to a
perfectly functional shoulder, this percentage
averaged 58.9 = 18.4% before treatment
(range: 20-85%).

After treatment, the average function
increased to 87.6 + 121% (range: 60-100%).
These differences were statistically significant
in the before-after comparison (p<o.001).
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After
Sleep disturbances
Not disturbed | Occasional disturbance | Regular disturbance
Before Not disturbed 10 (20.4%) 1(2.0%) o
Occasional 0 0
disturbance 14 (28.6%) 10 (20.4%) o
Regular disturbance 3 (6.1%) 1 (22.4%) o

Table 1: Sleep disturbances before and after the intervention.

Attainable position with the arm of the
impaired shoulder

Patients were asked to assume different,
increasingly difficult positions with the
affected arm (position 1:behind the head,

elbow in front; position 2:on the head, elbow
in front; position 3:behind the head, elbow
behind; position 4:on the head, elbow
behind). The position with the greatest
accessibility changed significantly after
treatment p<o.o1 (Figure 4).
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Figure 4: Maximal attainable position with the arm on the impaired side of the body before and after

treatment, presented as relative proportion of patients. Position 1:arm behind the head, elbow in front;

position 2:arm on the head, elbow in front; position 3:arm behind the head, elbow in the back; position

4:arm on the head, elbow in the back.

Flexion, abduction, and external rotation

Flexion averaged 97.8 degrees before
treatment and 154.5 degrees after treatment
p<o.oo1, (Figure s5A). Abduction also

improved significantly after treatment from
86.7 degrees to 153.7 degrees, p<o.001, (Figure
5B), as did external rotation (before: 33.6
degrees, after: 48.2 degrees, p<o.001, (Figure

5C).
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Figure 5: Flexion (A), abduction (B), and external rotation (C) and before and after treatment, presented as

boxplots in degree of movement.

Discussion

Shoulder has
associated with CMD in previous studies, yet
the
between the temporomandibular joint and

pain been infrequently

underlying anatomical connection
the shoulder has not been investigated in
detail in this context [11-13]. The present study
demonstrates that persistent shoulder pain of
patients with CMD can be alleviated by
comprehensive osteopathic CMD treatment.
All patients benefited from the intervention
in terms of their pain intensity, the activities
at work and in their leisure time, sleep

quality, and shoulder function and range of

motion. These findings indicate that
dysfunction of the temporomandibular joint
directly affects shoulder function. We
propose  the underlying  anatomical

connection as follows: Asymmetry of the
temporomandibular joint, especially due to
increased pressure on the Os temporale, the
socket of the joint, causes internal rotation of
the Os temporale. The Pars petrosa of the Os

temporale frames the Foramen jugulare with

the Os occipitale. This internal rotation leads
to a "narrowing" of the Foramen jugulare,
which compromises the structures that pass
through it, including the Nervus vagus, the
Nervus glossopharyngeus, and the Nervous
accessorius.

The the
sternocleidomastoideus and the upper and

latter  supplies Musculus
middle portions of the Musculus trapezius.
Irritation of the Nervus accessorius inevitably
leads to shoulder elevation or to a rotational
deviation of the skull, and retrogradely to a
further narrowing of the Foramen jugulare
due to the increased tension. Furthermore,
the asymmetry of the bite leads to an increase
in the tone of the neck muscles, which must
balance the skull during the masticatory
movement, but due to the displacement then
the with
headaches and neck pain or migraine of the

completes circulus vitiosus
tension headache type. The increase in
muscle tone of the Musculus trapezius leads
to a positional anomaly of the scapula and

consequently to a control disorder of the
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shoulder, after which an impingement-like
symptomatology develops. According to our
theory, the Nervus accessorius plays a vital
role in CMD-induced shoulder pain. This
concept is supported by reports of irritation
of this nerve and its correlation with CMD-
associated headache, neck, and back pain due
to an altered muscle tone of the Musculus
sternocleidomastoideus and the Muculus
trapezius [15].

Moreover, dental occlusion and mandibular
position affect the position of the spine and
motion due to the innervation of associated
muscles by the Nervus accessorius [16,17]. Of
note, the intervention in the present study
was administered for a comparatively short
time but with noticeable benefits even after
four sessions and could thereby provide a
feasible option for CMD patients with chronic
shoulder pain. Future studies should stratify
CMD patients by type of and adherence to
previous interventions to identify patients
who would particularly benefit from
osteopathic-manual treatment.

A limitation of the present study is the
subjective nature of the obtained data, as pain
intensity, impact on activities, and sleep
disturbances were self-reported by the
patients. Patients with shoulder pain may
suffer from psychological distress, which
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