IAJPS 2021, 08 (06), 5-21 Raymond L Venter ISSN 2349-7750

CODEN [USA]: IAJPBB ISSN : 2349-7750

INDO AMERICAN JOURNAL OF

PHARMACEUTICAL SCIENCES

ICEUTICAL SCIENCES SJIF Impact Factor: 7.187
http://doi.org/10.5281/zenod0.4906800

Online at: http://www.iajps.com Review Article

MISALIGNED SPINE BECAUSE OF DIFFERENT MUSCLES: A

LITERATURE REVIEW

Dr. Raymond L Venter
(!BSC, 2PhD Natural Medicine)
'Quantum University
2University of Southampton UK

Article Received: May 2021 Accepted: May 2021 Published: June 2021

Abstract:

The typical sagittal curvature exemplifies proper body posture. Cervical and thoracic spines are inwardly curved
(backward) (kyphosis). The pelvis is shifted forward, but the lower limbs maintain their level position. However, the
optimal alignment of the body varies significantly.

The most frequently observed abnormalities of body posture in the sagittal plane are as follows: lordotic, kyphotic
One's posture affects both the skeletal and muscular systems, putting additional strain on the supporting structures.
Changes in muscle length or lengthening typically manifest muscle abnormalities. However, reports indicate that
when the muscles that support your body (occasionally referred to as stabilizers) are not used for an extended period,
such as while you are sitting in one position, your posture may be compromised due to the hypo reaction. When the
locomotor system's stability cannot be maintained, the musculoskeletal system takes over. However, it has the
unintended consequence of increasing rigidity and inflexibility in the musculoskeletal system.
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INTRODUCTION:

Body Posture

Posture is always determined by the upright position
of the human body's body parts. Numerous bodily
regions, such as the head, trunk, and lower limbs,
affect the final position. While having good posture
while standing is preferable, being efficient while
moving is critical, as it aids in the function of the
internal organs. The sagittal, coronal, and transverse
planes are used to measure and discuss it.
Musculoskeletal balance refers to the primary
structures of the body regardless of posture (standing,
sitting, lying, squatting, or slumping); it is in these
positions that the muscles and their thoracic and
abdominal organs function optimally. Due to the
authors' emphasis on human posture, this article's
definition of body posture is more constrained.

Poor posture is a term that refers to non-ideal,
incorrect body posture. It is suggested that poor
posture strains the supporting structures and results in
inefficient balance.

The sagittal plane is the most difficult to describe, as
it is considered identical to the coronal and transverse
planes. Although human beings are not perfectly
symmetrical, the sagittal plane has been simplified in
this article.

The typical sagittal curvature exemplifies proper body
posture. Cervical and thoracic spines are inwardly
curved (backward) (kyphosis). Because his chin is
positioned just above his chest at eye level, this
individual's head is always level. The pelvis is in an
anterior position, and the legs are in their normal
positions.

The external auditory meatus should be the starting
point, followed by the T7, the malleoli, and finally, the
lateral condyle of the vertebrae. This is an excellent
frame of reference that connects the central area to the
supporting area.

Similarly, in the majority of cancer patients,
particularly breast cancer patients, women who
undergo mastectomy alone exhibit differences in the
vertical alignment of the trunk, with greater
asymmetry between the acromion and greater
trochanter, which can result in trunk rotation.
Following breast cancer surgery, the surgical
technique appears to make a difference. Additionally,
lymphedema appears to exacerbate asymmetries and
post-mastectomy posture changes. Mazzocchi et al.
demonstrated that the head centre of mass varied
significantly in the mediolateral direction, indicating
that the head was retropositioned. According to some
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researchers, the increased weight of the breasts results
in several spinal postural changes, including dorsal
kyphosis and anterior shoulder dislocation.

It does not adequately explain a good sagittal plane
posture. Additionally, describing non-ideal behaviors
can be difficult. This paper will demonstrate the
sagittal plane's misalignments.

Non-structural sagittal misalignments

Principal types of sagittal postural misalignments
In both children and adults, the most common sagittal
plane misalignments are (1) lordotic, (2) flat-backed
and swaybacked, and (3) posture, and (4) flatback. The
biomechanics and muscles to be improved will be
determined. Thus, before discussing faulty postures, it
is necessary to define the concept of functional muscle
classification.

Bergmark and Richardson classified functional
muscles: Bergmark and Richardson et al. investigated
functional muscle specificity. Numerous research
studies support the notion that common stressors (e.g.,
changes in joint load or use, including ballistic
exercises), reflective inhibition or excitation, and
muscle shortening influence muscle strength gains—
reflexivity results in hyperactivity and a possible
reduction in range of motion. Muscle shortening is
typically associated with decreased flexibility, but this
will be discussed in greater detail in the other paper.

Muscle groups maintaining good body posture
They proposed categorizing skeletal muscles into two
categories: (1) stabilizing or mobilizing, or local
muscles, also known as multiarticular muscles; and (2)
mobilizing, or multiarticular muscles (see below).
According to the authors, effective cooperation
between these two muscle groups enables load transfer
from the thoracic to the pelvic region while
minimizing stress on the lumbar segments during
functional movements.

According to Bergmark and Richardson et al., it
includes the multifid, transversus abdominis, inter
trans, interspinal, pelvic fascia, internal oblique,
central erector spinae, and diaphragm muscles. These
muscles are capable of controlling the joint and
vertebral position. Stabilizers provide global and
segmental stability for the spine by decreasing their
activity, thereby decreasing the muscle strength of
contractions (hypoactivity). This condition may be
brought on by joint pain, daily routines, or a lack of
gravitational loading.

T
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Global muscles are commonly used to refer to the
trunk and limb-based multi-joint muscles. Numerous
joints rely on this muscle as a stabilizer and force
producer. This is the most ancient. Stabilizers and
mobilizers are both included in the global muscles.

Antigravity muscles are included in the global
stabilizer muscle group. Gluteus maximus, erector
spinae These muscles assist in maintaining the joint's
position while it is being moved.

Muscles such as the erector spine, internal and external
oblique, anterior quadratus lumborum, tensor fasciae
latae, and tensor latae are mobilizers.
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Muscle groups functioning in faulty body posture
Gravity exposure, such as standing or walking, is
critical for the skeleton's muscles to function properly.
They eventually deteriorate if they are not used, as
when you sit or lie for extended periods. When the
locomotor system is unstable, mobilizing muscles to
take over to compensate. However, such
compensatory measures increase their activity and
decrease their flexibility, resulting in chain reactions
throughout the musculoskeletal system.
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Lordotic posture
A lordotic posture differs from a pelvic inversion (anterior tilt). If the pelvis is forward, the hips will be flexed.
plantarchesisomerosis of the result of having this knee position

When you stand on your tip-toes, the facets get crushed. Of the leg that causes anterior compartment syndrome, the
headline may run in front of the baseline. It is listed in Table 1.

Table 1

The position of body parts in the lordotic posture

Part of the body Position

Head Neutral

Cervical spine Normal curve = physiologically convex anteriorly (lordosis)
Thoracic spine Normal curve = physiologically convex posteriorly (kyphosis)
Lumbar spine Hyperextended (hyperlordosis)

Pelvis Increased anterior tilt

Hip joints Relatively flexed

Functional state of muscles in the lordotic posture
These muscles are augmented in length. The gluteus Maximus is an inactive muscle. This continues to compensate
for the gluteus Maximus for pelvic and hip joint maintenance.

The quadriceps and one-joint muscles, specifically the rectapularis and tensor fasciae latae, are shortened. However,
clinically, the psoas should be divided into two muscles: the hyperopic (normally diaphragmatic) and the hyperactive
(usually psoas). The quadratus lumborum is divided into two sections: the medial and lateral quadratus lumborum.
The medial quadratus lumborum mens is responsible for spinal stability, whereas the lateral quadratus lumborum
mens, which involves trunk motion, is prone to hyperactivity.

According to both literature and biomechanical analysis, the Erector Spina is notable for its presence in the lumbar
region of the spine. According to the authors' research, this muscle rarely shortens. Due to the possibility that this is a
result of how much time we spend sitting, the erector spinae is constantly stretched. When it comes to the legs,
hyperextension of the knees favors hyperextension of the soleus and hip flexors, which both have the opposite effect
on the long adductors (Table 2)

T
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Table 2

Functional characteristics of muscles in the lordotic posture
Muscle Lengthened Shortened Hypoactive Hyperactive
Rectus abdominis + +
Abdominal internal oblique (anterior | + +
part)
Abdominal internal oblique | + +
(posterior part)
Abdominal external oblique + +
Gluteus maximus + +
Gluteus medius (posterior part) + +
Hamstrings + +
Erector spinae part lumbar (in | + +
sitting)
Erector spinae part lumbar (in + +
standing)
Quadratus lumborum (medial part) + +
Quadratus lumborum (lateral part) + +
Iliacus + +
Psoas + +
Two-joint hip flexors + +
Gastrocnemius + +
Soleus + +
Note: the symbol “+” means that the muscle meets a certain criteria

T
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Kyphotic posture
The kyphotic posture is an abnormal posture that is distinguished from the normal one by the following characteristics:

(1) increased thoracic kyphosis, (2) protraction of the head, (3) flattening or reversing the lower cervical lordosis, (4)
increased upper cervical lordosis, and (5) shoulder and scapular protraction.
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In the kyphotic posture, the headline is shifted anteriorly to the thoracic spine, lumbar vertebral bodies, and hip and
knee joint axes. Typically, the baseline follows the headline. The kyphotic posture is described in detail in Table 3.

Table 3

The position of body parts in the kyphotic posture

Part of the body

Position

Head

Protracted (moved forward)

Cervical spine

Upper part: extended (hyperlordosis)

Lower part: flexed (hypolordosis or kyphosis)

Scapulae

Abducted (moved laterally)

Shoulders

Protracted (moved forward)

Thoracic spine

Increased flexion (hyperkyphosis)

Chest

Tilted downward, sometimes flattened

Sternum

Tilted downward

Thoracic outlet

Increased obliquity

Lumbar spine Neutral
Pelvis Neutral
Hip joints Neutral
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Functional state of muscle in the kyphotic posture

Contraction of the rhomboids, erector spinae, and lower and middle trapezius

Suboccipital, sternocleidomastroid, pectoral, and lats are the four. The longissimus dorsi, on the other hand, may be
located only near the lesser tubercle of the humerus, implying that only internal rotation of the shoulder musculature
of the humerus is possible. By contrast, increased thoracic kyphosis results in medial latissimus dorsi lengthening.
Examine the abdominal muscles, and these chest muscles will need to be altered during the selection of corrective
exercises (Table 4).

Table 4

Functional characteristics of muscles in the kyphotic posture
Muscle Lengthened Shortened Hypoactive Hyperactive
Erector spinae (thoracic part) + +
Rhomboideus major and minor + +
Serratus anterior + +
Trapezius (middle and lower parts) + +
Latissimus dorsi (medial part) + +
Suboccipital + +
Sternocleidomastoid + +
Scaleni + +
Latissimus dorsi (area of insertion) + +
Trapezius (superior part) + +
Pectoralis minor and major + +
Rectus abdominis + +
Abdominal internal oblique (anterior part) + +
Abdominal internal oblique (posterior + +
part)
Abdominal external oblique + +

Note: the symbol “+” means that the muscle meets a certain criteria

Kyphotic-lordotic posture

Certain individuals may exhibit both sagittal and
kyphotic postures. The effects of kyphosis and
lordosis augment the musculoskeletal system.

They would like to emphasize that difficult kyphotic
planning may occur. For example, in lordosis, the
abdominal muscles are stretched and relaxed, whereas,

in kyphosis, the abdominal muscles are stretched and
relaxed. While it is beyond the scope of this paper to
provide physiotherapy schemas, this example
demonstrates the critical nature of shortening the low
abdominal muscles (such as the symphysis and the
pubic arch)
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Flat-back posture

The term "flat back posture” refers to the presence of
a flat back lordosis and a flat kyphosis, with or without
dorsal kyphosis. Additionally, the upper thoracic
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The upper and lower shoulders frequently overlap in
the baseline posture, and the lumbar vertebrae flex (as
they did in the old style). The head is located in front

region and cervical junction are frequently of the base (Table 5).
hypertrophied. The pelvis is maintained in its neutral
position.
Table 5
The position of body parts in the flat-back posture
Part of the body Position
Head Neutral or protracted (moved forward)

Cervical spine Upper part: extended (hyperlordosis)

Lower part: flexed (hypolordosis or kyphosis)

Thoracic spine Upper part: increased flexion (hyperkyphosis)

Lower part: straight (hypokyphosis)

Lumbar spine Flexed (hypolordosis)

Pelvis Neutral or decreased anterior tilt

Hip joints Neutral or extended when decreased anterior tilt of pelvis occurs

Functional state of muscles in the flat-back posture

The erector spinae (lumbar part), one-joint hip flexors (iliacus, psoas), and two-joint hip flexors are typically
lengthened in this posture (rectus femoris, tensor fasciae latae). Typically, the iliacus is inactive, whereas the psoas is
hyperactive. Hip flexors with two joints are hyperactive.

The gluteus maximus is contracted and hypoactive; the hamstrings are also contracted but hyperactive (Table 6).

Table 6

Functional characteristics of muscles in the flat-back posture
Muscle Lengthened Shortened Hypoactive Hyperactive
Erector spinae part thoracic (upper part) | + +
Erector spinae (lumbar part) + +
lliacus + +
Psoas + +
Two-joint hip flexors + +
Suboccipital + +
Sternocleidomastoid + +
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Scaleni + +
Erector spinae part thoracic (lower part) + +
Gluteus maximus + +
Hamstrings +

Note: the symbol “+”” means that the muscle meets a certain criteria

Sway-back posture

The following characteristics characterize the sway-back posture: (1) anterior pelvic shift, (2) thoracic kyphosis that
extends into the upper lumbar spine (a longer thoracic kyphosis is observed), (3) shorter lumbar lordosis, and (4)
normal or slightly decreased anterior pelvic tilt.

The pelvis is in front of the headline in the sway-back position, while the upper part of the trunk is typically shifted
posteriorly to this axis. Typically, the headline and baseline overlap, indicating the head's normal position. On the
other hand, the head is elongated as a result of the chest position about the base and the headline. The headline passes
posteriorly to the lumbar vertebral bodies (causing them to be overextended) and posteriorly to the axis of the hip
joints (leading to an overload of the hip joints).

Table 7
The position of body parts in the sway-back posture

Part of the body Position
Head Protracted (moved forward)
Cervical spine Upper part: extended (hyperlordosis)

Lower part; flexed (hypolordosis or kyphosis)

Thoracic spine Upper part: increased flexion (hyperkyphosis)
Lower part; normal (kyphosis)

Lumbar spine Upper part: flexion (kyphosis or hypolordosis)
Lower part; increased extension (hyperlordosis)

Pelvis Shifted anteriorly, decreased anterior tilt

Hip joints Extended due to decreased anterior tilt of pelvis

Functional state of muscles in the sway-back posture

The erector spinae in the upper thoracic and upper lumbar regions, the muscles that stabilize the scapula (serratus
anterior, lower and middle trapezius, and rhomboid muscles), abdominal muscles (their lower segment), and one- and
two-joint hip flexors (iliacus, psoas) are lengthened.
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Suboccipital, sternocleidomastoid, and scalene muscles are shortened, as are the chest muscles pectoralis major and
minor, Erector spinae lumbar part (lower part), upper abdominal muscle fibers, gluteus maximus, and hamstrings.
These muscles are hyperactive (except the lower lumbar erector spinae, the posterior oblique abdominal muscle, and
the gluteus maximus) (Table 8).

Table 8
Functional characteristics of muscles in the sway-back posture

Muscle Lengthened | Shortened Hypoactive Hyperactive
Trapezius (middle and lower part) + +

Serratus anterior + +

Rhomboideus major and minor + +

Erector spinae part thoracic (upper part) + +

Erector spinae lumbar part (upper part) + +

Rectus abdominis (lower fibers) + +
Abdominal internal oblique (anterior part, | + +

lower fibers)

Abdominal internal oblique (posterior part, | + +
lower fibers)

Abdominal external oblique (lower fibers) + +
Iliacus + +

Psoas + +
Two-joint hip flexors + +
Suboccipital + +
Sternocleidomastoid + +
Scaleni + +
Trapezius (superior part) + +
Pectoralis minor and major + +
Erector spinae lumbar part (lower part) + +

Rectus abdominis (upper fibers) + +
Abdominal internal oblique (anterior part, + +
upper fibers)
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Abdominal internal oblique (posterior part, + +

upper fibers)

Abdominal external oblique (upper fibers) + +
Gluteus maximus + +

Hamstrings + +

Note: the symbol “+” means that the muscle meets a certain criterion

DISCUSSION:

Its purpose was to describe the three most prevalent
forms of sagittal, nonstructure misalignment of human
posture: lordosis, kyphosis, and scoliosis. They all can
affect the spinal and muscular systems, increasing the
risk of back and joint pain. It was written based on the
authors' personal experience with posture problems
and treatments.

To maintain equilibrium, antagonistic muscles should
be strong but flexible, such as the anterior and brachial
plexus ocular muscles.

Kendall et al. state that muscles can be evaluated for
their length and strength. That is why the abs, gluteus
maximus, and posterior hamstrings are lengthened.
The erector spinae, quadratus lumborum, and hip
flexors, on the other hand, are shortened. It was
suggested that excessively long muscles are typically
weak, whereas those that are excessively short are
typically antagonistic. According to our experience,
muscle length and strength are considered when
prescribing corrective exercises. A clinically
important question remains: do muscle lengthening
tests correlate with the Kendall et al. classifications? It
was established in the paper through the use of muscle
classification. Muscle tension may be accompanied by
hamstring lengthening.

According to Kendall et al., a boy's pelvic tilt can be
lengthened if it is posterior. These muscles should be
strengthened during corrective exercises. The
prolonged sitting and popliteal test, on the other hand,
reveal pertinent information for a more expansive
range of motion (the popliteal angle test). The test
results indicate decreased adaptability. As a result, the
only logical course of action is to stretch the
hamstrings. The tests indicated that the hams had
shrunk in length. Regrettably, the literature indicates
that the lordotic muscles should be lengthened in this
posture. This can be answered using the muscle
classification proposed by Bergmark and colleagues,

who believe that muscle weakness is unlikely to be
caused by either hyperactivity or hypoactivity.
Postural strengthening should not focus on the
hamstrings but rather on the normal balance of the
hamstrings and glutes (according to Kendall et al.). (as
determined by the results of functional tests). In this
case, the exercises should be directed toward
reestablishing the gluteus Maximus's function.
Additionally, the exercises should be performed
within the confines of what is known as the internal
(short) range of motion.

As a result, it is critical to verify muscle length and
function (hyper- or hypoactivity). Additionally, when
a person spends the majority of the day in one of those
positions, it is critical to choose exercises based on the
individual posture analysis; each position should be
evaluated about one of the four previously mentioned
poses, not all of them (e.g., sitting, position at work or
while learning, position during learning or hobby).

In breast cancers, Our findings demonstrate that
postural changes can be detected even following total
mastectomy and the use of external breast prostheses
or tissue expanders. BG patients demonstrated a
greater restriction in sagittal spine alignment for
anterior—posterior trunk flexion and lumbosacral
inversion point than CG patients, as well as a
significant pelvic inclination and twist of half-pelvis,
as well as an increase in surface rotation and lateral
deviation. Additionally, in breast cancer patients,
postural control requires a greater energy expenditure
due to the increasing length and area of the ellipse used
for stabilometry evaluation.

Another study discovered that immediate breast
reconstruction significantly reduced the amount of
change in spinal alignment in postoperative breast
cancer patients compared to patients who received
only unilateral mastectomy without reconstruction;
thus, immediate breast reconstruction improves spinal
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alignment, resulting in improved posture and physical
function.

Almost all cancer patients experience spinal
misalignment, some preoperatively and others
postoperatively, as is the case with breast cancer.

Cell Quicken Focused Ultrasound For spine
alignment

A chiropractor will adjust the spine's alignment. The
spine is misaligned as a result of tense or spasming

‘.
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muscles. Thus, the muscle must release in order for the
spine to align, the muscle is controlled by the nervous
system, and thus the nervous system must be
addressed in order for the muscle to release the
tension, and thus chiropractor visits can be reduced or
eliminated when the nervous system is treated and the
spine is aligned. The spine alignment can be
performed at home with or without the assistance of a
family member.
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Before
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Therapy Balls

By treating the nerves that control the muscles and
aligning the spine with the therapy balls, the need for
chiropractic visits is eliminated, and this therapy can
be performed daily if necessary. Among the benefits
are relief from ADHD, headaches, hip and knee pain,
and forward head syndrome.

CONCLUSION:

In the sagittal plane, there are four non-structural body
postures: Kyphotic, Lumbago, Flatback, and Sway-
back. When the musculoskeletal system is overloaded,
functional disorders can result.

Raymond L Venter

ISSN 2349-7750

When evaluating muscle length or strength, it is
necessary to consider the function of the muscle in
maintaining proper posture.

Corrective exercises for alignment should begin with
a thorough clinical assessment, and subsequent
corrective exercises should be directed toward that
goal.
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