Three-dimensional Myofascial
Release and Neck Strengthening
in the Management of Cervical
Spondylosis—A Case Report

Bhakti Gauns, MPT,! Aarti Welling, MPT, (PhD),! Vijay Kage, MPT, PhD,’
Peeyoosha Gurudut, MPT, (PhD)," Soumya Hulamani, MPT, (PhD)’

'Department of Orthopedic Physiotherapy, KAHER Institute of Physiotherapy, Nehru Nagar,
Belagavi, India

https.//doi.org/10.3822/ijtmb.v19i1.1257

Background: Cervical spondylosis is a
degenerative condition caused by age-
related wear and tear of the spinal discs
and joints. It can lead to stiffness, pain,
and reduced mobility. Three-dimensional
myofascial release (3D-MFR) is a technique
that involves stretching, compression, and
movement to release fascial restrictions,
reduce pain, and improve mobility. This
case report illustrates the application of
3D-MFR in the treatment of cervical spon-
dylosis.

Purpose: To evaluate the effectiveness
of 3AD-MFR combined with strengthening
exercises on pain, proprioception, range of
motion (ROM), and function in a patient
with cervical spondylosis.

Participant description: A 55-year-old
female reported with chronic neck dis-
comfort, stiffness, and functional restric-
tions caused by cervical spondylosis. She
was a pathologist by occupation, and her
condition was exacerbated by prolonged
use of a microscope at work, which
required sustained neck flexion and sub-
optimal posture.

Intervention: The patient underwent
3D-MFR in combination with neck
strengthening exercises over a period of
5 weeks.

Results: The patient demonstrated
significant improvements in pain, ROM,
proprioceptive accuracy, and functional
capability. The outcome measures used
for assessment included the Visual Ana-
log Scale, goniometer-based ROM, joint
position error test, and the Neck Disability
Index.

Conclusion: This case report supports
the potential efficacy of 3aD-MFR and neck
strengthening exercises in treating symp-
toms of cervical spondylosis and enhanc-
ing cervical spine function, particularly
for individuals with work-related postural
demands.
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INTRODUCTION

Cervical spondylosis is a degenerative
condition that affects the cartilage and
bones of the cervical spine, as described by
Waheed et al.) According to epidemiologi-
cal data, cervical spondylosis is associated
with aging, but it may also be aggravated
by factors such as repetitive neck move-
Mments and suboptimal postures.2) The
mMost noticeable feature of thisis neck pain,
which is accompanied by neck stiffness,
limited range of motion (ROM), propriocep-
tive deficits, and functional impairment.
These symptoms interfere with work, daily
activities, and leisure pursuits.? Conven-
tional physical therapy for cervical spon-
dylosis includes postural training, exercise
therapy, manual therapy, and functional
training.® These interventions aim to
enhance the patient’'s quality of life and
Minimize the impact of the condition on
daily activities.(®)

In cervical spondylosis, the fascia sur-
rounding the neck and cervical spine may
be subjected to increased mechanical
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stress, potentially leading to the develop-
ment of myofascial restrictions. This is pri-
marily due to changes in the intervertebral
discs and facet joints, which can contribute
to stiffness and limited ROM in the cervical
spine. With aging, the degeneration and
limited mobility advance, leading to a loss
of elasticity and hydration in the fascia. As
a result, it becomes tighter and stiffer. In
cervical spondylosis, these changes add
to the worsening of symptoms, further
limiting normal movement, flexibility of
neck muscles, and surrounding tissues.34)
These combined effects highlight the
importance of fascial involvement in cervi-
cal spondylosis, emphasizing the need to
address soft tissue dysfunction as part of
a comprehensive treatment approach for
affected patients.(¥

Fascia is a continuous connective tis-
sue network that envelops, interconnects,
and supports muscles, bones, nerves, and
organs throughout the body. The fascia
extends from head to toe, integrating the
body’s structures into a functional system.
Fascia’s primary function is to distribute
mechanical tension and force produced by
mMuscle contractions throughout the body,
allowing for coordinated movement and
efficient energy transfer during physical
activity.®) Fascia also plays a vital role in pro-
prioception. Specialized sensory receptors
inside fascia, known as mechanoreceptors,
detect changes in tension and pressure
and provide feedback to the brain about
the body’s position and movement.®)

Three-dimensional myofascial release
(3D-MFR) is an emerging technique
designed to release fascial restrictions
and restore mobility within the fascia sys-
tem.(®) 3D-MFR is a new and less explored
method for treating cervical spondylosis.
3D-MFR may be preferred over traditional
MFR because it is designed to address
fascial dysfunctions in all three planes of
movement. Unlike traditional myofascial
release, which typically uses one- or two-
directional techniques, 3D-MFR involves
multidirectional mobilization across three
fascial planes—Ilongitudinal, transverse,
and oblique. This technique facilitates
the release of fascial restrictions by apply-
ing slow, sustained pressure in Mmultiple
directions as the patient moves, allowing
the fascia to gradually soften and release
tension layer by layer. It effectively reaches
deeper restrictions that may be missed by
single-direction stretches and addresses
the interconnected nature of the fascial

system.(”8) Unlike standard MFR, which
typically involves static pressure or lin-
ear stretching, 3D-MFR combines gentle
rotational forces with fascial gliding tech-
niques, which involve the application of
sustained, low-load manual pressure and
subtle, multidirectional movements across
the fascial planes.(78) These movements
allow the fascial layers to slide over one
another, promoting the release of restric-
tions that limit mobility and targeting
deeper fascial layers. Gentle stretching
slowly lengthens the tissue, while dynamic
adjustments of small movements release
tightness and improve mobility.(81) This
method may be particularly beneficial in
conditions like cervical spondylosis, where
chronic postural strain and fascial adhe-
sions limit mobility and contribute to pain.
With this technique, practitioners employ
sustained pressure with their hands or
elbows, coupled with stretching, to release
fascial restrictions and restore tissue elas-
ticity and function. The technique seeks to
provide relief from pain and dysfunction by
relieving constraints in the fascial system,
improving tissue elasticity, enhancing pro-
prioception, and restoring normal move-
ment patterns.(”) Furthermore, 3D-MFR
could potentially reduce tension-related
symptoms and encourage relaxation.
While previous randomized controlled
trials have explored the effectiveness of
3D-MFR in populations with asymptomatic
hyperlordosis,(® its application in patients
with cervical spondylosis has not been
investigated. Therefore, the aim of this
study was to evaluate the effect of 3AD-MFR
on pain, ROM, proprioception, and function
in a patient with cervical spondylosis.

METHODS
Patient Profile

A 55-year-old female pathologist pre-
sented to the outpatient physiotherapy
department with symptoms of neck pain,
stiffness, and limited neck movement.
She experienced recurrent mild to mod-
erate episodes of neck stiffness and pain
over the past year, particularly after long
workdays, which temporarily subsided
with rest but recurred frequently. Her
job necessitated her to use a microscope
for 6-8 h each day, which required con-
tinuous neck flexion, shoulder albbduction,
and the forearms placed in mid-prone
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position on the table, as well as extensive
periods of standing. The above factors
most likely contributed to the mechani-
cal stress and strain on her cervical spine.
The patient described a gradual develop-
ment of symptoms over several months,
which had been exacerbated by her work
position and lengthy hours spent using a
Microscope.

Clinical Findings and Assessment
Measures

On observation, posture assessment
revealed classic abnormalities associated
with cervical spondylosis. The patient
exhibited rounded shoulders and forward
head posture. Rounded shoulders refer
to a slouched upper body in which the
shoulders roll forward, while forward head
posture is characterized by the head being
positioned anterior to the body’s center
of gravity, with the ear aligned in front of
the shoulder when viewed from the side.
This postural deviation is often the result
of prolonged suboptimal posture, which

contributes to increased mechanical
stress on the cervical spine. The patient’s
posture, along with her professional
demands, suggested that her cervical
spine had been subjected to accumulated
strain over many years of pathology prac-
tice. Tenderness in the cervical muscles,
as well as muscle tension in the upper
trapezius, levator scapulae, and suboccipi-
tal muscles, was noted. The patient had
no known comorbidities, and there was
no family history of cervical spondylosis.
Imaging studies, including radiographs,
indicated degenerative abnormalities in
the cervical spine as reported by the radi-
ologist (Figure 1), which supported a diag-
nosis of cervical spondylosis. The Visual
Analog Scale (VAS) was used to measure
pain intensity. The VAS is a self-reported
scale with extreme anchorsranging from
O to 10 cm. A reduction in pain intensity
of 5 cm or more is considered clinically
significant. High scores indicate the worst
pain, while low scores indicate the least
pain.(89 Joint position error (JPE) test is
a therapist-administered test for assess-

FIGURE 1. Radiograph of the cervical spine (AP and lateral views). The lateral view is in slight extension. Arrows
show mild degeneration including reduced joint space or irregular margins seen in the facet joints of the C4,

C5, and C6 vertebrae.
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ing neck proprioception. A laser pointer
is attached to the patient’'s head with a
strap or hat, and a target is placed on a
wall at a distance of 90 cm. The patient
was instructed to rotate their head to
the right and left, returning to the initial
posture with eyes open; then the test was
repeated with the patient blindfolded.
The error in degrees between the target
and reference positions was determined
using the formula (angle = tan' (error
distance/90 cm)), providing a measure of
proprioceptive accuracy, which is defined
as the ability to sense the position and
movement of your body parts with preci-
sion. The acceptable error range is 4.5°
or lower.81 A goniometer was used to
assess cervical ROM. Cervical flexion and
lateral flexion to both sides (right and left)
ranges were assessed as they are affected
during cervical spondylosis. Disc dehydra-
tion and loss of disc height reduce the
mobility of cervical segments, particularly
limiting cervical flexion. Osteophyte for-
mation at the facet joints further limits
motion, particularly lateral flexion, due to
encroachment on the neural foramen.(>6)
The patient was seated on a chair for
the cervical flexion measurement. The
stationary arm of the goniometer was
aligned perpendicular to the floor,and the
movable arm was in line with the base of
the nose. For lateral flexion, the axis was
placed over the spinous process of C7, the
stationary arm aligned with the thoracic
spine, and the movable arm aligned with
the occipital protuberance.(®12) Cervical
rotation is commonly used for JPE test-
ing due to its demonstrated reliability
and sensitivity in detecting propriocep-
tive deficits, as supported by previous
literature.870) Flexion and lateral flexion
were prioritized for ROM measurement, as
these movements are typically the most
functionally limited in cervical spondylosis
patients. Thus, the use of different planes
for JPE and ROM was intentional, aiming
to capture the most clinically relevant
deficits in both proprioception and mobil-
ity.>810) The Neck Disability Index (NDI),
a self-rated scale for neck disability, was
used to measure functional limitations.
The NDI score, rated from O to 50, was
Mmultiplied by two to obtain a percentage
score, with a higher percentage indicating
greater disability."1%) The patient was in
a sitting position for all the tests. Pre- and
post-session values were recorded on ses-
sions 1T and 15, respectively.

Therapeutic Intervention

The intervention was provided by a
certified manual therapist with 10 years
of. The patient was treated with a 5-week
protocol that included 3D-MFR combined
with strengthening exercises. Strength-
ening exercises were prescribed to target
the neck flexors and extensors, aiming to
improve cervical spine stability. Exercises
included neck isometrics, which were per-
formed with the patient in a seated posi-
tion. The patient was instructed to resist
gentle manual pressure applied by the
therapist in six directions: flexion, exten-
sion, right and left lateral flexion, with three
repetitions per set, five sets per session,
each held for 5 s.(41415) The isometric exer-
cises were followed by 3D-MFR focused
on releasing fascial restrictions around
the cervical spine, shoulders, and thoracic
region. The patient was seated on a treat-
ment table. Specific techniques included
technique 1 (Figure 2), in which a diagonal
stretch was applied with one hand on the
posterior aspect of the shoulder and the
other on the contralateral posterior supe-
rior iliac spine. The stretching force was
applied laterally from side to side, while the
patient was simultaneously instructed to
perform forward trunk flexion.(®) Technique
2 (Figure 3A) treatment was performed in
three dimensions by applying a diagonal
stretch downward on one shoulder with

l/r
"\ .".TS'.. - J/f{ r
FIGURE 2. Technique I:three-dimensional stretch with
trunk flexion.
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FIGURE 3. (A) Technique 2 and (B) technique 3: three-dimensional stretch with trunk rotation.

one hand and a diagonal stretch upward
and slightly forward on the other shoul-
der to initiate stretch in trunk rotation.(1®)
In technique 3 (Figure 3B), in response to
feedback, the patient’s spontaneous trunk
rotation and shoulder movements were
followed. Each movement was exagger-
ated, and the end position was extended
using stretch or compression.9 For the
fourth technique (Figure 4), the patient
was seated on the treatment table, and the
therapist was standing behind the patient.
The therapist placed one hand on top of
the patient’s head to guide movement,and
the other hand was placed on the poste-
rior aspect of the patient’s upper back. The
patient was instructed to perform neck
extension against gentle counterpressure
applied to the upper back. Neck exten-
sion was gradually increased while ensur-
ing the movement remained pain-free.(1®)
Each technique was executed for three
sets, each position held for 90 s.(818) The
patient underwent treatment three times
per week for 5 weeks.

Consent

Informed consent was obtained from
the patient before all procedures and the

preparation of this case report. The patient
was provided with a thorough explana-
tion of their diagnosis, treatment options,
potential risks, and benefits. This included
the purpose of publishing this case report
and the potential implications of sharing
their clinical details.

RESULTS

The patient experienced significant
improvements in all outcome measures
at 5 weeks post-intervention with 3D-MFR
combined with strengthening exercises.
Pain intensity, as assessed by VAS, was
reduced by 5 cm, meeting the minimal
clinically important difference (MCID).
Objective assessments, including the JPE
test and goniometry, demonstrated nota-
ble improvement (Table 1). Functional sta-
tus, as assessed by NDI, also demonstrated
substantial improvement, with a 15%
reduction, meeting the MCID threshold.
Additionally, there was a reduction in the
recurrence of symptoms. The patient was
provided with a home exercise program
that included strengthening exercises
targeting the neck flexors and extensors,
performed as three repetitions per set, five
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.

FIGURE 4. Technique 4:three-dimensional stretch with
neck extension.

TABLE 1. Outcome Measures of Pre- and Post-
intervention

Outcomes Pre- Post-
intervention intervention

Visual Analog 7.3cm 22cm
Scale
Neck Disability 48% 33%
Index
Joint position  Right: 6.3° Right: 4.7°
error

Left: 8.9° Left: 5.8°

Cervical range Cervical flexion:  Cervical flexion:
of motion 25° 45°

Lateral flexion: Lateral flexion:
Toward right =18° Toward right = 30°

Toward left = 20° Toward left = 28°

sets in total, with each repetition held for
5s. The patient was followed up 3 months
after completion of the intervention to

appreciate the carryover effects of treat-
ment. The patient tolerated treatment
well and adhered to all intervention ses-
sions with proper follow-ups. There were
No unanticipated or adverse events.

DISCUSSION

This case report presents a 55-year-
old female with cervical spondylosis. An
intervention combining 3D-MFR and
strengthening exercises was applied. The
patient showed notable improvementsin
pain, ROM, proprioception, and function
following the treatment. Cervical spon-
dylosis, a degenerative disorder of the
cervical spine, is frequently linked with
neck discomfort, proprioceptive deficits,
restricted ROM, and limited function.
MFR is a well-known treatment aimed at
decreasing fascial limitations and improv-
ing musculoskeletal function.(% Previous
studies have demonstrated that MFR and
strengthening exercises are effective in
reducing pain and improving cervical
spine mobility, likely through mechanisms
such as the release of fascial restrictions,
improved local circulation, and decreased
muscle tension.(7-21) Building on this evi-
dence,3D-MFR is a new form of myofascial
release that incorporates multidirectional
fascial manipulation to more effectively
engage the myofascial system in multiple
planes of movement.(82122) This approach
facilitates three-dimensional movement
within the fascia and has been associ-
ated with improved clinical outcomes in
musculoskeletal disorders.(817.2122) Given
its potential to treat fascial dysfunctions,
3D-MFR was included in this trial com-
bined with strengthening exercises to
evaluate its efficacy in the management
of cervical spondylosis. 3D-MFR was
intentionally administered in a seated
position to target fascial restrictions while
Mmaintaining an upright posture. Grav-
ity facilitates natural tissue loading and
elongation, enhancing the effectiveness
of the release.822) The VAS revealed a
considerable reduction in discomfort after
the intervention in this study. This posi-
tive outcome was most likely influenced
by two key mechanisms: release of fas-
cial limitations and muscle tightness. By
focusing on fascial restrictions, 3D-MFR
lowers nociceptive input from the myo-
fascia.(82223) This reduces local hyperto-
nicity and tension, relieving pain.0923) The
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physical techniques of 3D-MFR enhance
local blood circulation and help reduce
inflammatory mediators, which are often
elevated in individuals with cervical
spondylosis.(82224) |n this study, cervical
proprioception—commonly impaired
in individuals with neck pain due to
decreased sensorimotor control—showed
significant improvement measured by
JPE. Improvements can be attributed to
enhanced sensory input from fascia and
muscles, reduction in pain and inflamma-
tion, and improved motor control from
neck muscle strengthening.(6.10.19,20,25)
3D-MFR stimulates mechanorecep-
tors and proprioceptors, allowing for
greater neuromuscular feedback.(1019.26)
By lowering discomfort, 3aD-MFR may have
restored proper sensory input from the
cervical spine.?2) This is consistent with
current research that emphasizes the
function of physical treatment in improv-
ing cervical proprioception via increasing
somatosensory integration.(®211.25 The
intervention also resulted in consider-
able improvements in cervical ROM, as
Mmeasured with a goniometer. This may
be due to improved motor control due to
3D-MFR restoring tissue elasticity, allow-
ing for freer joint movement by reducing
muscle stiffness and fascial restrictions.(®
The increase in ROM can also be attrib-
uted to pain reduction, as reduced pain
levels promote better movement patterns
and joint mobility. Previous research sup-
ports the function of MFR and comparable
approachesin recovering cervical ROM in
individuals with degenerative spine dis-
eases.822) Functional outcomes, assessed
by the NDI, demonstrated significant
improvement post-intervention, likely due
to increased cervical ROM and reduced
pain intensity. Strengthening exercises
help improve neck muscle support and
stability, reducing strain on the cervical
spine. They enhance posture, which can
relieve pressure on nerves and joints.
Stronger muscles improve endurance
and make daily activities easier and less
painful. Overall, these exercises have been
shown to reduce pain and improve func-
tion in people with neck pain and cervical
spondylosis.?7) The observed functional
improvements may be attributed to a
combination of pain reduction, enhanced
proprioceptive input,and increased ROM,
all of which are known to support better
neuromuscular control and movement
efficiency.(1027.28) psychological benefits,

decreased discomfort, and enhanced
mobility frequently lead to better patient
confidence and fewer fear-avoidant
behaviors, further improving function.(17.2)
These findings are supported by recent
research demonstrating the multifaceted
effects of manual therapy modalities,
including MFR, on functional recovery in
patients with cervical spine problems.(258)

Despite these promising outcomes, the
single-case nature of this report limits the
generalizability of the findings. Future
research should focus on randomized
controlled trials with larger sample sizes to
validate the efficacy of 3D-MFR. Addition-
ally, investigating the long-term effects of
the intervention could also provide valu-
able insights into its role in preventing
symptom recurrence. Overall, this case
report highlights the potential benefits
of integrating 3D-MFR into physiotherapy
protocols for cervical spondylosis. It dem-
onstrates that by targeting fascial restric-
tions, 3D-MFR not only alleviates pain and
improves ROM, but also enhances proprio-
ceptive accuracy and functional outcomes.
These findings supyport its inclusion as a
component of multimodal rehabilitation
strategies, particularly for patients with
occupational-related postural demands.
Furthermore, future studies are warranted
to establish broader applicability and to
optimize therapeutic protocols.
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