International Journal for Innovative
€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL
WWWw.ljiemr.org

. ELSEVIER
- SRN

2023 |JIEMR. Personal use of this material is permitted. Permission from IJIEMR must

be obtained for all other uses, in any current or future media, including
reprinting/republishing this material for advertising or promotional purposes, creating new
collective works, for resale or redistribution to servers or lists, or reuse of any copyrighted
component of this work in other works. No Reprint should be done to this paper, all copy
right is authenticated to Paper Authors

IJIEMR Transactions, online available on 05" Feb 2023. Link

:http://www.ijiemr.org/downloads.php?vol=Volume-12&issue=Issue 02

10.48047/JIEMR/V12/ISSUE 02/91

Title TO THE STUDY OF SACROILIAC JOINT
Volume 12, ISSUE 02, Pages: 605-615

Paper Authors VIJAY SHANKAR YADAV, DR P.N PENSIA

USE THIS BARCODE TO ACCESS YOUR ONLINE PAPER

To Secure Your Paper As Per UGC Guidelines We Are Providing A Electronic
Bar Code

Volume 12 Issue 02, Feb 2023 ISSN 2456 - 5083 www.ijiemr.org



International Journal for Innovative

€ngineering and Management Research

PEER REVIEWED OPEN ACCESS INTERNATIONAL JOURNAL

wWWwWWw.ljiemr.org

TO THE STUDY OF SACROILIAC JOINT

VIJAY SHANKAR YADAV
Research Scholar, OPJS University, Churu, Rajasthan
DR P.N PENSIA
Research Supervisor, OPJS University, Churu, Rajasthan

ABSTRACT

Pain in the sacroiliac joint (SIJ) is a frequent but often misdiagnosed cause of
mechanical back pain in the lower back. Patients with nonacicular low back pain have
an incidence between 15 and 30 percent. The symptoms of SIJ discomfort are similar
to those of other types of low back pain. The SIJs play a pivotal role in distributing
body weight evenly between the spine and legs. A comprehensive functional
anatomical review of the pelvis is offered after a historical overview of pelvic and
specifically SIJ research is presented. In this article, I will discuss the SI joint in
detail, including its structure, function, and potential causes of damage, as well as
provide a thorough evaluation of how to diagnose its symptoms.

Keywords: Radio, Sacroiliac Biomechanics, Sacroiliac Joint, Sacroiliitis
Management

INTRODUCTION pain also suffer from sacroiliac joint

The ilium and sacrum of the pelvis are
joined by a strong ligament at the
sacroiliac joint (SIJ). The sacrum acts
as a spinal stabilizer in humans, and it
is held in place by the ilium bones on
each side. The strength of the joint
allows it to carry the complete weight
of the upper torso without any
problems. The uneven peaks and
valleys of this synovial plane joint are
what cause the bones to interlock with
one another. Sacroiliac joints are
located on both the left and right sides
of the human body and usually
correspond to one another, however
this is not always the case. Pain in the
sacroiliac joint is referred to as
sacroiliac joint dysfunction (SI joint).
Often, this condition arises from
sacroiliac  joint  dysfunction or
misalignment. Around 15% to 30% of
those who have mechanical low back

syndrome.

Sacroiliitis is distinct from dysfunction
of the sacroiliac (SI) joints. Sacroiliitis
is a disorder produced by inflammation
processes in the SI joint, and the pain
felt is a direct consequence of those
processes, while sacroiliac joint
dysfunction is a condition caused by
aberrant motion or mild mispositioning
of the SI joint. In spite of its
prevalence, sacroiliac joint syndrome
is often missed during medical and
physiotherapy = examinations.  The
sacroiliac joints and the pelvic girdle
as a whole are the primary topics of
this article's discussion of anatomy and
biomechanics (SIJs). The SIJs play a
pivotal role in the efficient
transmission of stresses between the
spine  and the legs. Whilst
topographical categories like
"sacroiliac,” "pelvis," and "spine"
serve an important pedagogical
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purpose, they may get in the way of
our learning about normal and
abnormal functional systems.

To better comprehend what makes up
the human body, the field of
topographical anatomy has been
developed. Yet, no
component operates in a vacuum, and
the whole skeleton relies on a

anatomical

continuous  network  of  fascia,
ligaments, and muscles to disperse the
mechanical strain experienced
wherever in the body. Consequently,
the sacrum, pelvis, and spine are
functionally connected by muscular,
fascial, and ligamentous linkages, as
are the links to the arms, legs, and
brain. Equally, effective motor control
does not address the problem at any
one joint, but rather it orchestrates
effective response forces to
synchronize  and  stabilize  our
kinematics. One risk of ftrying to
understand lumbopelvic  pain by
focusing on isolated anatomical
components rather than the spine and
pelvis as a whole, interconnected, and
constantly changing biological
structure is that one risks becoming
"blinded" to the bigger picture.

Low back pain (LBP) and pelvic girdle
pain are two sides of the same
complicated coin that need functional
anatomical and biomechanical models
for analysis (PGP). The technique may
provide light on the functional
interconnectedness ~ of  apparently
disparate structures. We refer to a
statement by Radin: "Functional study,
whether it biological, mechanical, or
both, of a single tissue will fail since in
all complex creations, the interaction
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between the many components is a
fundamental feature of their function."
Functional anatomy, as opposed to
conventional topographic anatomy
schemata, should  provide the
background knowledge required to
make sense of the intricate web of
connections between muscles, their
internal fascial skeletons, and the
exterior fascial network into which
they are woven. Dissecting the
continuity of connective tissue as an
integrating matrix allows for this
approach that would be overlooked by
conventional anatomical dissection. To
fully understand how the locomotor
system works, it may be necessary to
have a deeper understanding of the
myofascial force transmission that
occurs both inside and outside of the
muscles. This review of the SIJ will
examine the literature from a
topographic and functional standpoint,
and will then explain the pertinent
clinical implications.

LITERATURE OF REVIEW
Joukar, Amin (2017) In around 13—
30% of those experiencing low back
pain, the sacroiliac joint (SIJ) is the
primary site of discomfort. Sacroiliac
discomfort has a mysterious origin;
however, it is thought that disturbances
in the natural mobility of the joints are
to blame. So, it is helpful to understand
the causes for creation of SIJ
discomfort by learning about the
kinematics and load sharing
throughout the joint. Despite the
abundance of literature on the
biomechanics of SIJ, no research has
been conducted to identify any
biomechanical variations between male
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and female SIJs. Joint load-sharing and
stress-distribution patterns may be
difficult to measure in in vivo and in
vitro research, making finite element
analysis a valuable tool for evaluating
these biomechanical aspects. Flexion,
extension, lateral bending, and axial
rotation were all simulated using
verified finite element models of the
male and female lumbar spine-pelvis.
Intact, instrumented, and postpartum
female models' range of motion, stress
distribution, load sharing across the
SIJ, and pelvic ligament strain were
calculated and compared to those of
male and male-dominated models.

Carolina Ramirez et al (2018)
Introduction/Background Fifteen
percent to thirty percent of cases of
idiopathic low back pain may be
attributed to sacroiliac  joint
dysfunction (SIUD) (LBP). The
sacroiliac pain provocation tests (PPT)
are used to identify SIJD; a diagnosis
of SIJD is reached when 3 or more
PPTs are positive. The researchers
wanted to find out how common SIJD
and sacroiliac PPT are among those
who suffer from LBP. Resources and
Techniques One hundred thirty-six
LBP sufferers were examined; the
average age was 29.12 years old, and
the average body mass index was
23.35 kg/m2. A skilled PT used six
sacroiliac PPTs with the highest
quality psychometric qualities as
indicated in the literature (Distraction,
Thigh thrust, Gaenslen, Compression,
Sacral thrust and FABER). Results The
prevalence of SIJD was calculated to
be 40%. The FABER and Sacral
Thrust tests were the most common
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ones, while the Distraction test was the
least common. One-quarter of the
population tested positive, sixteen
percent had at least three positive tests,
and five percent had all six tests come
back  positive.  Conclusion = No
information on the occurrence of
sacroiliac PPT in specific individuals
have been found in the literature.
Fahimeh Kamali et al (2019)
Treatments for low back pain often
include manual therapy and exercise
therapy. Many research has looked at
their effects, but it is still unclear
which is better for those with sacroiliac
joint dysfunction. It was hypothesized
that individuals with subacute or
chronic sacroiliac joint dysfunction
would benefit from both manipulation
(M) and stabilization exercises (S),
thus researchers set out to test this
hypothesis.  Participants in  this
randomized controlled trial research
had subacute or chronic sacroiliac joint
dysfunction lasting more than 4 weeks
but less than 1 year. Forty patients,
evenly split between the M (n = 20)
and S (n = 20) groups, were treated.
Group M received therapy for a total of
2 weeks, whereas group S received
treatment for a total of 4 weeks. Before
and after the therapy period, patients
reported their pain levels and ODI
scores. Pain and ODI scores decreased
significantly (P 0.05) in both study
groups. Post-intervention pain and ODI
scores were not significantly different
between the two groups (P > 0.05).
Aghalar Javadov et al (2021)
Treatment  for  sacroiliac  joint
dysfunction syndrome often consists of

either manual therapy, exercise
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therapy, or a mix of the two. Many
studies have looked at the effectiveness
of various therapies, but it is still
unclear which is best for those with
sacroiliac joint dysfunction syndrome.
The purpose of this research is to
evaluate the effectiveness of sacroiliac
joint manual treatment, sacroiliac joint
home exercises, and lumbar exercises
performed at home. Methodology: A
randomized, controlled, prospective,
single-blind study. The Department of
Physical Medicine and Rehabilitation
at Istanbul University served as the
only site for this randomized controlled
experiment.  Methods:  Sixty-nine
women were randomly assigned to one
of three groups after being diagnosed
with  sacroiliac  joint dysfunction
syndrome using specialized clinical
diagnostic tests for the SI joints. The
first group (n = 23) received manual
therapy plus a sacroiliac joint home
exercise program; the second group (n
= 23) received manual therapy plus a
lumbar region home exercise program;
and the third group (n = 23) received a
lumbar region home exercise program.
Anand Heggannavar et al (2021)
History: ~ Cervical  spine  thrust
manipulation has increased mobility
(ROM). The purpose of this research
was to compare the effects of weight-
bearing (CTM-WB) and non-weight-
bearing (CTMNWB) cervical thrust
manipulation on cervical range of
motion (CROM) in asymptomatic
persons. Methods: The range of motion
(ROM) in the necks of 74
asymptomatic participants aged 18-30
was tested in a randomized clinical
experiment. The digital goniometer
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was used to measure CROM before
and after the session, often within 5
minutes of the end of the intervention.
Using the envelope approach, they
were randomly divided into two
groups. Participants were randomly
assigned to either a weight-bearing or
non-weight-bearing group, and then
received cervical manipulation in
either of these two postures. Both the
paired and unpaired t-tests were used
to assess the data. The results showed
that the CTMWB and CTM-NWB
groups had statistically significant
variations between their pre- and post-
values for all degrees of freedom (p
0.05).

HISTORICAL OVERVIEW OF S1J
RESEARCH

A lot of research has been done on the
SIJ and how it affects mobility and
pain during the last several centuries.
Although while these studies of the
past are rich with information, they
also include a number of common
misunderstandings. The joint's
mobility has been a hotly contested
topic in SIJ studies.

From Hippocrates and Vaesalius till
the time of Pare, it was thought that the
SIJs only moved about during
pregnancy. Even yet,
conducted in the early 18th century
reveals that SIJs are often movable in
both  women and men. Albinus
confirmed the SIJ's mobility by noting
that it contains a synovial membrane,
and Zaglas showed in the middle of the

research

nineteenth century that most sacral
movement occurs around a transverse
axis located at the level of the second

sacral vertebra, building on
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Diemerbroeck's earlier work. Nutation
(forward nodding) and counternutation
(backward nodding) describe iliotibial
rotation with respect to the sacrum.
After more research, Duncan (1854)
determined that the iliac tuberosity was
the best candidate for the SIJ's central
pivot. Dorsal to the auricular portion of
the stifle, this bony prominence is
known as the auricular tuberosity.
Meyer's follow-up research
established its precise position (1878).
A true diarthrosis, or movable joint
containing a cavity between two bony
surfaces, was first described Albee
(1909) used a specialized staining
method to verify the SIJ's synovial
nature, hence establishing the joint's
relative mobility. After examining 257
young adults, bolstered the consensus
that the SIJ is a genuine diathrosis.
Moreover, the conjugata vera and the
conjugata diagonalis of the pelvis were
measured in a variety of ways using
both live people and embalmed corpses
From a supine posture, the authors
found that the conjugata vera shrank
by 1 to 1.3 cm during maximum hip
and trunk extension and subsequent
return to a supine position. Nutation
reduces the conjugata vera, which in
turn causes the caudal pelvic opening
to widen Similar to this, presented an
X-ray examination of SIJ movement.
This research confirms previous
findings that repositioning from a
supine to an upright posture causes a
0.5-0.7 cm shortening of the conjugate
vera.

www.ijiemr.org

Figure 1 Open In Figure Viewer
PowerPoint

(A) An unmated sacrum and ilium,
revealing  the  auricular  part's
interindividual variance (articulated
line). The auricular S1J has a greater C-
shaped outline on the iliac side. On the
other hand, a L shape may be seen at
the sacrum. Sacral concavity and iliac
tuberosity dorsal to the auricular
portion of the SIJ are shown by the
arrows (axial joint). With Willard
Carreiro's kind permission. Sacrum
and ilium fused together to form a
single bone. To perform a posterior
fold of the SIJ, the main ligaments are
dissected. Take note (A) of the sacral
auricular part's concavity, and (B) of
the equivalent auricular iliac part's
convexity. Rough cartilage is seen on
both the (C) iliac tuberosity and (D)
sacral concavity of the axial joint.
Have a look at the ligaments
connecting the bones (arrows).

Kopsch (1940) stated that the S1J is an
intermediate  joint  between a
synarthrosis and a diathrosis, and Gray
introduced the word 'amphiarthrosis,’
meaning that the S1J enables only little
mobility due to its intermediate status
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between synarthrosis and diathrosis.
The description was revised again in
1949 when Testut and Latarjet came to
the realization that the SIJ had both a
movable ventral and an ossified dorsal
portion. Since it combines features of a
diarthrosis (a freely movable joint) and
an amphiarthrosis (an ossified joint),
the SIJ was given the name "diarthro-
amphiarthrosis" (synarthrosis).
CLINICALLY RELEVANT
ANATOMY
The sacroiliac joints, sometimes
known as the "hip joints," are situated
on each side of the spine between the
sacrum and the pelvis. The pelvic
girdle's major role is to cushion the
spine from impact and to transfer force
from the upper body to the lower
extremities. The sacroiliac (SI) joint is
subject to shearing, torsional, rotary,
and tensile forces. Being the only
orthopedic joint linking the upper and
lower halves of the body, the SI joint
has a significant effect on our ability to
walk. This is a synovial joint, which
means it is filled with synovial fluid
yet is somewhat rigid. Hyaline
cartilage covers the ends of the sacrum
and ilium bones, and a strong
connective tissue bridges the two. The
range of motion of SI joints 1is
normally quite limited.
PAIN REFERRAL ZONES
Pain referral from diverse anatomical
locations is part of the constellation of
symptoms associated to SIJS. Several
books and articles detail the various
pain referral
Table 1 Frequency of Pain Referral
to The Lumbar, Buttock, Groin and
Abdominal Region

wWWwWWw.ljiemr.org

Anatomic region Percentage of patients with pain

Upper lumbar 6
Lower lumbar 72
Buttock 94
Groin 14
Abdomen 2

S1JS-affected regions where a patient's
diagnosis was based on their medical
history and a physical The lower
lumbar area, the upper lumbar area, the
buttocks, the greater trochanteric groin,
and the medial thigh; the anterior
thigh, the posterior thigh, the lateral
thigh; the lower abdomen, and the
posterior and lateral calves; and the
anterior and lateral calf have all been
mentioned as areas where The pain
referral zones of sacroiliac joint
syndrome (SIJS) have only been
briefly described in the literature.
Patients who felt better after receiving
a diagnostic intra-articular injection
reported pain relief in various areas,
including the posterior superior iliac
spine, lower lumbar region, buttock,
greater trochanter, groin, and medial
thigh; anterior, posterior, and lateral
thigh, calf, and ankle; lateral, plantar,
and dorsiflexed foot; and anterior,
posterior, and lateral calf (Tables)
found a statistically  significant
correlation between younger patient
age and pain location beyond the
knee. There are a number of potential
causes for the widespread nature of
sacroiliac joint pain referral zones.
Complex pain may be somatically
referred from other primary osseous
and ligamentous nociceptors, such as
the zygapophyseal joint and disc
adjacent structures, such as the
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piriformis muscle sciatic nerve and L5
nerve root, and pain referral patterns
may be dependant on the distinct
locations of injury within the sacroiliac
joint.
Physical Examination
The SIJ can move, but only by a few
millimeters in glide and by two or
three degrees in rotation at most. In
order to either elicit SIJ discomfort or
discover abnormal motion, a variety of
examination methods have been
published in the medical, osteopathic,
physical therapy, and chiropractic
literature. Several examples of such
procedures are the standing Gillet test,
the Vorlauf test, the Derbrolowsky test,
the inferior lateral angle test, the sitting
flexion test, palpation over the iliac
crests while seated or standing, or over
the posterior superior iliac spine, the
anterior superior iliac spine, or the
sacral sulcus, the forward rotation test,
the backward rotation test, the supine
iliac gapping test, the supine long
sitting.  Yet, the aberrant-motion
assessment procedures have shown
low levels of inter- and intra-tester
reliability. Several investigations have
shown that the SIJ moves less than 2
degrees, and other research have
shown that measuring SIJ movement
accurately is possible.
Table 2 Frequency of Pain Referral
to The Lower Extremity
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Anatomic region Percentage of patients with pain

Thigh 48
Posterior 30
Lateral 20
Anterior 10
Medial 0

Lower leg 28
Posterior 18
Lateral 12
Anterior 10
Medial 0

Ankle 14

Foot 12
Lateral 8
Plantar 4
Dorsal 4
Medial 0

While doing a musculoskeletal
assessment, it is crucial that no motion
be performed. Sturesson's insightful
observation that "what is claimed to be
visible as atypical movement of the S1J
during the standing hip flexion test is
probably an illusion" applies not just to
the standing hip flexion test but to
other diagnostic techniques thought to
reveal aberrant SIJ motion. individuals
with three positive provocative SIJ
were 60% more likely to be diagnosed
with SIJS. Recently, Broadhurst and
Bond revealed that if three provoking
SIJ' movements are positive, the
sensitivity ranges from 77% to 87%.
Although a positive result on more
than one SIJ provocation test is not
diagnostic of SIJS, it does raise the
possibility of the condition. Hence,
SIJS may be added to the differential
diagnosis with supporting evidence
from history and physical exam, but
neither can provide a firm diagnosis of
SIJS on their own.

Radiologic Evaluation

Despite several reports on the
diagnostic accuracy of plain films, CT,
SPECT, bone scans, nuclear imaging,
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and MRI in identifying the SIJ as the
source of pain, no corroborative
radiologic abnormalities have been
reported in individuals with SIJS. The
aforementioned radiologic
examinations may evaluate the lumbar
intervertebral disc, another potential
nociceptive cause that might resemble
S1J discomfort.

Diagnostic Injections

Steindler and Luck's research in 1938
was a significant step forward in the
improvement of the diagnostic
approach to low back diseases.
Aspiration of sacroiliac joints under
fluoroscopic supervision was first used
in 1979. Nowadays, the gold standard
test for confirming the diagnosis of
SIJS is a fluoroscopically guided
diagnostic SI1J intraarticular injection.
If the VAS rating is reduced by at least
80% from its pre-block value, we
consider the test to be positive. While a
single diagnostic sacroiliac joint block
has been associated with a 29% false
positive rate some writers have
suggested using a  double-blind
paradigm.

FUNCTIONS OF S1J

The  musculoligamentous  system
guarantees the low mobility but great
load bearing strength. The ligaments
that make up the SIJ work together to
keep the self-bracing mechanism in
place while weight is being transmitted
from the torso to the lower extremities,
which is the SIJ's primary role. The S1J
acts as a self-correcting system that
absorbs, reduces, balances, stores, and
reroutes stresses placed on the pelvis
and spine. Gravity, bearing, inertia,
rotation, acceleration/deceleration, and

wWWwWWw.ljiemr.org

ground-reactive forces are all at play.
When the mobility or stability of the
SIJ is altered, even little, for whatever
reason, dysfunction may occur.

The articular surfaces of the SI joint
are particularly distinctive in that they
evolve and deepen throughout the
course of a person's life, creating a
series of ridges and depressions. The
shape and properties of the sacroiliac
joint evolve as a result of the body's
normal bone development process. In
infancy, the joint surfaces between the
sacrum and the ilium are relatively flat,
allowing for a smooth, gliding motion.
The sacroiliac joint surfaces remain
relatively flat during the first thirty
years of life. On the iliac side of the
joint, a ridge forms, while on the sacral
side, a depression forms. By this
process, the two bones are able to
connect in a practical manner. The SI
joint's overall stability is the result of
the interlocking structures that make
up the joint. Because of this enhanced
stability, sacroiliac dislocations are
quite uncommon.

In regards to biomechanics, the
sacroiliac joint is crucial. Its primary
function is to reduce the impact of
external stresses on the legs. It does
double duty by acting as a shock
absorber for the spine and transmitting
torque from the legs to the trunk.
Anterior-posterior motion along a
transverse axis is the principal plane of
motion. The sacrum rotates anterior to
inferior while the coccyx rotates
posterior to the ilium; this motion is
known as nutation. In counternutation,
the sacrum rotates dorsoventrally while
the coccyx rotates anteroposterior with
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respect to the ilium. Due to the bone
architecture and ligamentous
components of the joint, this range of
motion is typically between 2 and 4
mm in most people.

Diagnosis

SIJ dysfunction is notoriously difficult
to pin down and diagnose.

* When examined closely, asymmetry,
erythema, or protrusion are quite
unusual.

SIDES

Figure 2: Clinical presentation of
S1J pain

* There is a plethora of pain-inducing
tests that may be used to diagnose S1J
dysfunction. Three provocative tests
have been proven to boost the positive
predictive value in a number of studies.
* To diagnose SIJ discomfort, a SIJ
block with LA is the gold standard.
* Due to the high prevalence of false-
positive reactions to single diagnostic
blocks into synovial joints,
comparative or placebo-controlled
blocks are now required before a
diagnosis of SIJ related pain can be
verified.
CONCLUSION
An accurate diagnosis of Sacroiliac
Joint Syndrome cannot be made based
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only on a patient's history and physical
examination, although they may add
the condition to the differential
diagnosis. The sacroiliac (SI) joint is
subject to shearing, torsional, rotary,
and tensile forces. Being the only
orthopedic joint linking the upper and
lower halves of the body, the SI joint
has a significant effect on our ability to
walk. In order to either elicit SIJ
discomfort or discover abnormal
motion, a variety of examination
methods have been published in the
medical, osteopathic, physical therapy,
and chiropractic literature. These
ligaments work together to maintain
the self-bracing mechanism when
weight is transmitted from the torso to
the lower extremities, which is the
primary function of the sacroiliac joint

(S1J).
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