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ABSTRACT

Both Sacroiliac Joint Syndrome (SIJS) and Piriformis
Syndrome (PS) give rise to sciatica like symptoms and are
the causes of low back pain due to its close proximity to
the sciatic nerve. Clinical diagnosis of these two conditions
are often compounded by the high degree of similarities
in their clinical presentations making the diagnosis more
speculative than confirmatory in our day to day practice.
This is further complicated by non-availability of a reliable
test that can confirm as well as distinctly distinguish the
diagnosis of both the conditions.In the literature different
theoretical basis are separatively given regarding causes
of PS and SIJS, but are never discussed colectively which
is usually seen in daily clinical practices. The review
has emphasized to provide a bseline collective of most of
pathogenetic and anatomic factors because of which one
syndrome can give rise to another or vice-versa. Therefore
the objective of the present review is to update what is known
about the clinical characteristics and probable pathogenetic
mechanisms of above syndromes for further understanding
of the interrelations between PS and SIJS.

Keywords: low back pain, sacroiliac joint syndrome,

sciatica, piriformis syndrome.
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INTRODUCTION

Chronic low back pain (LBP) and un-
derstanding its etiologies has been a matter
of studies since antiquity and arriving at a
definitive diagnosis has always been a clini-
cal challenge. Different components of the
body such as muscles, joints, fascia and liga-
ments have been incriminated as the probable
cause associated with such clinical condition.
'Many other synonyms such as lumbar pain,
spinal pain have been referred to as low back
pain with various terms, coined by different
authors.

Low back pain can further be catego-
rized to lumbar spinal pain and sacral pain
where lumbar pain is the pain that is per-
ceived in the area between an imaginary line
at the spinous process of T12 and S1 with
a lateral extension by erector spinae whereas
sacral pain is the pain perceived in the sacral
area falling within the boundaries demarcated
by the posterior-superior iliac spine and pos-
terior-inferior iliac spine.”*! Among the vari-
ous known causes of low back pain such as
spondylosis, herniated disc, spondylolisthe-
sis, spinal fracture, spondylolysis, spinal tu-
mor, sacroilitis, sacroiliac joint dysfunction,
piriformis syndrome, and pregnancy; sacroil-
iac Joint syndrome and Piriformis Syndrome
are the two important causes of sacral pain.
Clinically arriving at a correct diagnosis of
sacral pain is often difficult, because it has
often been better observed that two or more
overlapping symptoms may manifest simul-
taneously in the patient mimicking symp-

toms of each syndrome. In this context, in

the present article attempt has been made to
highlight both anatomical and pathophysio-
logical findings of Sacroiliac Joint syndrome
and Piriformis Syndrome, where a muscle
and a joint are primarily involved in produc-
ing overlapping clinical symptoms lead to
a diagnostic dilemma. Furthermore, it is of-
ten difficult to distinguish which precedes the

other.*7

Sacroiliac Joint and Sacroilliac syndrome:

The Sacroiliac Joint (S1J), an axial joint
is surrounded by a fibrous capsule. There is
a dorsally extended sacro iliac ligamentous
structure that helps to limit the movement
in three different planes.®® The ligamentous
structure is relatively weaker in females com-
pared to male.'” Various muscles such as
piriformis, biceps femoris and gluteus maxi-
mus are connected to this ligament and do
have a role related to the mobility of the sa-
cro-illiac joint.!'"

The SIJ pain is commonly prevalent as
low back pain in approximately 15% of the
population.” Pain in the sacro iliac joint is of-
ten idiopathic, however two reasons i.e. either
due to dysfunction and/or due to some un-
derlying pathological conditions have been
attributed. Joint dysfunction can occur due
to various isolated or combined functional
anomalies of muscular imbalance, locking of
the joint and possibly due to pelvic rotation.
(21 With reference to pain associated with
dysfunction of sacro-iliac joint, Vleeming et

al described “self-locking mechanism” of SIJ,
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and have attributed to four integrated compo-
nents. These components are formed closure,
force closure, motor control and emotion and
awareness. The failure of muscles and liga-
mentous ‘“‘self-bracing mechanism” at lumbo-
sacral junction, can lead to low back pain.!'*
11 Pathological basis of pain in this joint can
also be attributed to prior trauma to associated
ligaments and bones outside the joint besides
osteoarthritis within the joint and spondylo-
arthropathies.' In fact, John Cowan (1923)
based on his study concluded that the arthritis
of sacro-illiac joint could be one of the causes
of sciatica.l'”!

Association of Sciatica in sacro-illiac
syndrome

Sciatica refers to musculoskeletal pain
in the back and hip. This pain often radi-
ates to the area that is supplied by the sci-
atic nerve.'8 Till late 1920s sacro-illiac joint
was considered to be the important cause of
sciatica. Barre & Duprez et al (1920) were
the first to coin the term Sacro-Iliac Sciatica.
They were of the opinion that lumbosacral
plexus is lying immediately in front of SIJ
Jjust separated by Piriformis Muscle (PM), so
SIJ could be included in one of the causes of
sciatic nerve compression.'”’ Schwarzer AC
et al in their study found out that sometimes
tears of ventral capsule of sacro-iliac joint
have been seen in arthrograms of patients
with SlJ-related pain.'” Fortin et al stated
that SIJ dysfunction could produce pain re-
sembling sciatica and was
PIVD (Prolapsed Intervertebral Disc). It was
suggested that this pain could be a result of

very similar to

L5-S1 neural insult caused by SI capsular ir-
ritation and released cytokines. 2! Fortin et
al stated that SIJ dysfunction could produce
pain resembling sciatica and was very simi-
lar to PIVD (Prolapsed Intervertebral Disc).
21 Slipman et al found out 18 different pain
referral patterns after studying 50 patients
with SIJ and concluded that pain was referred
mainly into two regions, one around the lum-
bar region and other in the lower extremity.
In the lumbar region, most common pain re-
ferral areas were buttocks, lower lumbar and
groin, and the least common was upper lum-
bar and abdomen. In contrast, the lower ex-
tremity pain referral patterns were observed
only in 50% of the patients and the pain pat-
terns were limited to the lateral or posterior
thigh. SIJ compressing sciatic nerve can pro-
duce sciatica like symptoms but without any

neurological signs. %

Diagnosis of SIJS

According to Cusi et al assessment of
sacro-illiac syndrome may be done by careful
history taking, clinical examination besides
relevant imaging studies. While taking his-
tory, most of the patients complain of unilat-
eral low back pain and also indicating pain
directly to SI joint (Fortin’s Finger Test).!"*!

Various maneuvers have been tried for
clinical diagnosis of sacro-illiac syndrome
thigh thrust test, Gillet test, Ac-

tive straight leg raise test, Patrick’s Fabere,

such as

Gaenslen’s tests, palpation of long dorsal SI
ligament test, standing flexion test, sitting

posterior-superior iliac spine palpation, su-
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pine long-sitting test, prone knee flexion test,
distraction test, compression test and sacral
thrust. Amongst the cluster of all these tests,
some researchers are of the opinion that a
combination of positivity of three provoca-
tive tests without any centralization or de-
centralization of symptoms being evaluated
by McKenzie evaluation, are suggestive of
S1J dysfunction pain.?1322:2324]

Imaging investigations like X-Ray,
Computed Tomography (CT) & Magnetic
Resonance Imaging (MRI) are must be done
to rule out the other diseases simulating SIJ
symptomatologies. Use and validity of intra-
articular SI joint blocks to diagnose SIJ pain

still remains debatable .[!321:2526.27]

PIRIFORMIS SYNDROME

The sciatic nerve passes below the flat
pyramidal shape muscle known as Pirifor-
mis muscle.”*??! Due to close juxtaposition of
nerve and the muscle, there is some amount
of constant developmental and functional in-
terrelationship between the two structures.
301 The function of PM is dependent mostly
on the different movements of the hip joint.
During extension, the muscle helps to rotate
the hip joint externally where as in flexion it
abducts the hip joint.*'' The piriformis muscle
has a close proximity with SIJ because this
is the only muscle that bridges the joint.*®!
Yeoman et al were the first to describe the
role of anatomic relations of sciatic nerve
and piriformis muscle in causing the hip pain.
4" Further, Freiberg and Vinke proposed that

pain could be due to priformis muscle causing

compression of the sciatic nerve that passes
below it.’! Later on, the hypothesis of Frei-
berg and Vinke was reinforced by Robinson
and a clinical entity of piriformis syndrome
(PS) was known to medical literature.”® The
term PS has been debatable due to inclusion
of different entities viz 1) damage to the sci-
atic nerve by adjoining tumors, fibrosis, he-
matomas, endometriosis etc. i1) possible com-
pressive damage to the sciatic nerve due to
piriformis muscle. ii1) damage to sciatic nerve
by piriformis muscle or adjoining tissues due
to trauma. iv) Chronic buttock pain with no
evidence of sciatic nerve damage. However,
in all these entities, the primary symptom will
be of buttock pain often with sciatica, without
any neurological deficits. Depending on the
availability of definitive diagnostic tests, the
incidence rates of piriformis syndrome may
vary from 33 to 36%. 1*%

Sciatica & Piriformis Syndrome (PS)

The causal etiologies of PS can be cat-
egorized into two types i.e. primary and sec-
ondary. The primary PS may include intrin-
sic anatomical variations, myofascial pain,
hypertrophy, myositis ossificans or direct
trauma to the pelvis or buttock whereas sec-
ondary PS may occur due to sacroiliac joint
dysfunction, facet syndrome, trochanteric
bursitis, PIVD.13

Sciatic pain can be caused by the piri-
formis muscle was suggested in a rationale
hypothesis given by Yeoman et al'*! and by
Freiberg and Vinke. In addition, inflamma-

tory degeneration of muscle and its fascia,
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spasm and hypertrophy of piriformis muscle
and prior trauma may also be responsible for
pain.?*%! Pecina et al, in one of their study
reported that possibly there are two differ-
ent passages of sciatic nerve or its branches
through PM. The first one through the belly of
the muscle and the other through tendinous
portions of the muscle. If the nerve passes
through the muscle, the contraction of muscle
fibers during external rotation of thigh may
not be able to exert enough pressure on the
nerve fibers and the resulting damage is not
of great magnitude, and this condition can be

if the
the ten-

managed conservatively. However,
nerve or its branch passes through

dinous portion of the piriformis muscle, it can
produce significant morbidity (ishchalgia)
due to compression of a nerve or its branches
during inward rotation of thigh causing pas-
sive stretching of the piriformis muscle. It is
also known that sciatica would not be caused
because of muscular contraction during out-
ward rotation of thigh. In such a case, ischal-
gia can be managed by cutting through one
of the tendons of PM.*" Pace & Nagle sug-
gested that compression of the sciatic nerve
by Piriformis muscle can produce sciatica
like symptoms without any neurological defi-

cits.?!

Diagnosis of PS

In clinical settings, diagnosis of PS can
be made by considering characteristic clini-
cal symptomatology and by excluding other
causes of sciatica or low back pain.

History of old trauma in the sacroiliac

and gluteal region must be considered while
diagnosing periformis syndrome. Moderate
traction relieves the symptoms of pain in sac-
roiliac joint, greater sciatic notch and pirifor-
mis muscles. Pain which extends down the
limb and causes difficulty with walking; acute
exacerbation of pain caused by stooping or
lifting also relives by traction. Other clinical
signs like- a palpable sausage-shaped mass,
tender to palpation, over piriformis muscle on
the affected side; a positive Lasegue sign; and
gluteal atrophy, depending on the duration of
the condition should be seen while diagnos-
ing periformis syndrome.!6-!

Out of various tests proposed by differ-
ent experts in the field , two tests are often
preferred that is Freiberg and Pace. In our
clinical experience, Freiberg was found to be
more useful because in this test symptoms are
produced due to compression of nerve by PM
while Pace shows only weakness or loss of
function of PM which may not mandatorily
be caused by nerve compression.!'822-3437381 Tt
was proved by Martin et al in their study to
get most accurate findings for identification
of sciatic nerve entrapment in deep gluteal
region combined results of the active pirifor-
mis and seated piriformis stretch tests can be
used with sensitivity of 0.91, specificity of
0.80, positive likelihood ratio of 4.57, nega-
tive likelihood ratio of 0.11, and diagnostic
odds ratio of 42.00.*"! For confirmed diagno-
sis, albeit it is expensive and not feasible at
outpatient settings - muscle scans and electro-

diagnostic studies, may be used.”"
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RELATIONSHIP BETWEEN
SI JOINT PAIN AND PS

From the above appraisal on PS and
sacroilliac syndrome, the commonality 1is
sciatica like symptoms having no neurologi-
cal deficit besides the referral patterns of the
pain. Kirkaldy-Willis et al in their study con-
cluded that the symptom complex of PS is
similar to that of the sacroiliac syndrome."*"!
This commonality of symptomatology often
creates difficulty in arriving at a confirma-
tory diagnosis and the diagnostic dilemma
prevails. Alfred in his study opined that mus-
cular pain from piriformis, gluteus maximus,
quadratus lumborum may co-exist with both
the conditions and / or may have indepen-
dent presentation.'” However, by introspect-
ing and revisiting the anatomical structure,
we are aware that piriformis muscle lies in
the close vicinity of sacro-illiac joint. And it
is also intriguing to note that sacro-illiac syn-
drome can give rise to PS or vice-versa. In
other words, we can say that out of these two
clinical entities, it is often difficult to estab-
lish what overlaps the other.
However, there are some logical
conclusions have been made regarding this.
According to Bhojani et al, PS is not neces-
sarily caused because of structural abnormali-
ty, as at times an unstable sacroiliac joint may
result in a ligamentous strain that may be re-
sponsible for the spasm of piriformis muscle
that can further lead to contracture, fibrosis,
finally entrapping the nerve with other ad-

joining muscles in the sciatic notch.”

Although, Yeoman et al first reported

that one of the causes of sciatica is due to
sacroiliac periarthritis that involves the an-
terior sacroiliac ligament, the piriformis mus-
cle and some of the adjacent branches of the
sciatic nerve.*) Subsequently, Freiberg and
Vinke considered that inflammation of the
sacro-illiac joint may primarily affect piri-
formis muscle and its fascia leading to ir-
ritation of the overlying lumbosacral plexus.
B Many other available literature provided
the fact that PS can be caused by stimulat-
ing the nerve by causal agents, at two points.
The first at the origin i.e. at sacroiliac joint
by excitatory reflex spasm of the muscle due
to stimulation, The second at the insertion by
inflammation of trochanteric bursa as a result

of general involvement of trochanter.*6-3041421

CONCLUSION

With these above analysis, we are of
the opinion that in most of the population,
both SIJS & PS can co-exist or one can give
rise to other. There are chances also that these
can be found separately in patients. Clinically
it has been observed, although not yet proven
by research that most of the patients present
signs and symptoms of both the conditions at
the same time adding to diagnostic confusion
and need treatment for both the conditions. So
this article provides a platform to researchers
for future clinical researches supporting or
opposing the fact of coexistence of PS and
S1IS.

Tale of Two Non-Discogenic Pains, Sacroiliac Joint & Piriformis Syndromes — a Less Travelled Clinical Entities



Majmaah Journal of Health Sciences ,Vol. 7, Issue 1, January 2019, Jumadi Ul Awwal - 1440

REFERENCES

. Kuslich SD, Ulstrom CL, Michael CIJ.

The tissue origin of low back pain and
sciatica: a report of pain response to tis-
sue stimulation during operations on the
lumbar spine using local anesthesia. The
Orthopedic Clinics of North America.
1991 Apr;22(2):181-7.

. Merskey H, Bogduk N. Classification of
chronic pain, IASP Task Force on Tax-
onomy. Seattle, WA: International Asso-
ciation for the Study of Pain Press (Also
available online at www. iasp-painorg).
1994.

. Vleeming A, Albert HB, Ostgaard HC,
Sturesson B, Stuge B. European guide-
lines for the diagnosis and treatment of
pelvic girdle pain. European Spine Jour-
nal. 2008;17(6):794-819.

. Yeoman W. The relation of arthritis of

the sacro-iliac joint to sciatica, with
an analysis of 100 cases. The Lancet.
1928;212(5492):1119-23.

. Freiburg AH, Vinke TA. Sciatica and the

sacroiliac joint. J Bone and Joint Surg.
1934;16: 126-36.

. Robinson DR. Pyriformis syndrome in re-

lation to sciatic pain. The American Jour-
nal of Surgery. 1947;73(3):355-8.

. Bhojani K, Kalke S. Back pain—facts and

cases. Indian Journal of Rheumatology.
2011;6(2):76-83.

8.

10.

11.

12.

13.

14.

15.

Cohen SP. Sacroiliac joint pain: a com-
prehensive review of anatomy, diagnosis,
and treatment. Anesthesia & Analgesia.
2005;101(5):1440-53.

Dreyfuss P, Dreyer SJ, Cole A, Mayo K.
Sacroiliac joint pain. Journal of the Amer-
ican Academy of Orthopaedic Surgeons.
2004;12(4):255-65.

McGrath MC. Clinical considerations
of sacroiliac joint anatomy: a review of
function, motion and pain. Journal of Os-
teopathic Medicine. 2004;7(1):16-24.
Prather H, Hunt D. Sacroiliac joint pain.
Disease-a-month. 2004;50(12):670-83.
Clavel AL. Sacroiliac joint dysfunction:
from a simple pain in the butt to integrat-
ed care for complex low back pain. Tech-
niques in Regional Anesthesia and Pain
Management. 2011;15(2):40-50.

Cusi MF. Paradigm for assessment and
treatment of SIJ mechanical dysfunction.
Journal of bodywork and movement ther-
apies. 2010;14(2):152-61.

Vleeming A, Volkers AC, Snijders CJ,
Stoeckart R. Relation Between Form
and Function in the Sacroiliac Joint:
Part I: Biomechanical Aspects. Spine.
1990;15(2):133-6.

Vleeming A, Volkers AC, Snijders CJ,
Stoeckart R. Relation Between Form
and Function in the Sacroiliac Joint:
Part II: Biomechanical Aspects. Spine.
1990;15(2):133-6.

Tale of Two Non-Discogenic Pains, Sacroiliac Joint & Piriformis Syndromes — a Less Travelled Clinical Entities



Majmaah Journal of Health Sciences ,Vol. 7, Issue 1, January 2019, Jumadi Ul Awwal - 1440

16.

17.

18.

19.

20.

21

22.

23.

Dreyfuss P, Michaelsen M, Pauza K,
McLarty J, Bogduk N. The value of medi-
cal history and physical examination in
diagnosing sacroiliac joint pain. Spine.
1996;21(22):2594-602.

Cowan J. The Relation Of Sciatica To The
Sacro-Iliac Joint. British medical journal.
1923;1(3244):372.

Hopayian K, Song F, Riera R, Sambandan
S. The clinical features of the piriformis
syndrome: a systematic review. European
Spine Journal. 2010;19(12):2095-109.
Schwarzer AC, Aprill CN, Bogduk N. The
sacroiliac joint in chronic low back pain.
Spine. 1995 Jan;20(1):31-7.

Visser LH, Nijssen PG, Tijssen CC, van
Middendorp JJ, Schieving J. Sciatica-
like symptoms and the sacroiliac joint:
clinical features and differential diag-
nosis. European Spine Journal. 2013 Jul
1;22(7):1657-64.

. Fortin JD, Dwyer AP, West S, Pier J. Sac-

roiliac Joint: Pain Referral Maps Upon
Applying a New Injection/Arthrography
Technique: Part I: Asymptomatic Volun-
teers. Spine. 1994;19(13):1475-82.
Slipman CW, Jackson HB, Lipetz JS,
Chan KT, Lenrow D, Vresilovic EJ. Sac-
roiliac joint pain referral zones. Archives
of physical medicine and rehabilitation.
2000;81(3):334-8.

Cibulka MT, Koldehoff R. Clinical useful-
ness of a cluster of sacroiliac joint tests in
patients with and without low back pain.
Journal of Orthopaedic & Sports Physical
Therapy. 1999;29(2):83-92.

24,

25.

26.

27.

28.

29.

30.

31.

32.

Laslett M, Young SB, Aprill CN, Mc-
Donald B. Diagnosing painful sacroiliac
joints: A validity study of a McKenzie
evaluation and sacroiliac provocation

tests. Australian Journal of Physiotherapy.
2003;49(2):89-9

Schwarzer AC, Aprill CN, Bogduk N. The
sacroiliac joint in chronic low back pain.
Spine. 1995;20(1):31-7.

Maigne JY, Aivaliklis A, Pfefer F. Re-
sults of sacroiliac joint double block and
value of sacroiliac pain provocation tests
in 54 patients with low back pain. Spine.
1996;21(16):1889-92.

Rosenberg JM, Quint DJ, de Rosayro
AM. Computerized tomographic localiza-
tion of clinically-guided sacroiliac joint
injections. The Clinical journal of pain.
2000;16(1):18-21.

Byrd JT. Piriformis syndrome. Opera-
tive Techniques in Sports Medicine.
2005;13(1):71-9.
Pace JB, Nagle
drome. Western Journal of Medicine.
1976;124(6):435.

Pecina M. Contribution to the etiological

D. Piriform syn-

explanation of the piriformis syndrome.
Cells Tissues Organs. 1979;105(2):181-7.
Barton PM. Piriformis syndrome: a ra-
tional approach to management. Pain.
1991;47(3):345-52.

Stewart JD. The piriformis syndrome is
overdiagnosed. Muscle & nerve. 2003
Nov 1;28(5):644-6.

Tale of Two Non-Discogenic Pains, Sacroiliac Joint & Piriformis Syndromes — a Less Travelled Clinical Entities



Majmaah Journal of Health Sciences ,Vol. 7, Issue 1, January 2019, Jumadi Ul Awwal - 1440

33.

34.

35.

36.

37.

Windisch G, Braun EM, Anderhuber
F. Piriformis muscle: clinical anatomy
and consideration of the piriformis syn-
drome. Surgical and radiologic anatomy.
2007;29(1):37-45.

Freiberg AH. Sciatic pain and its relief by
operations on muscle and fascia. Archives
of Surgery. 1937;34(2):337-50.

Beaton LE, Anson BJ. The sciatic nerve
and the piriformis muscle: their inter-
relation a possible cause of coccygo-
dynia. J Bone Joint Surgery Am.
1938;20(3):686-8.

Parziale JR, Hudgins TH, Fishman LM.
The piriformis
journal of orthopedics (Belle Mead, NJ).
1996;25(12):819-23.

Jawish RM, Assoum HA, Khamis CF.

Anatomical, clinical and electrical ob-

syndrome. American

servations in piriformis syndrome. Jour-
nal of orthopaedic surgery and research.
2010;5(1):3.

38.

39.

40.

41.

42.

Durrani Z, Winnie AP. Piriformis muscle
syndrome: an underdiagnosed cause of
sciatica. Journal of pain and symptom
management. 1991 Aug 1;6(6):374-9.
Martin HD, Kivlan BR, Palmer 1J, Martin
RL. Diagnostic accuracy of clinical tests
for sciatic nerve entrapment in the gluteal
region. Knee Surgery, Sports Traumatolo-
gy, Arthroscopy. 2014 Apr 1;22(4):882-8.
Kirkaldy-Willis WH, Hill RJ. A more pre-
cise diagnosis for low-back pain. Spine.
1979;4(2):102-9.
Haggart GE. Sciatic pain of un-
known origin. J Bone Joint Surg Am.
1938;20(4):851-9.
Hershey CD. The sacro-iliac joint and
pain of sciatic radiation. Journal of
the American Medical
1943;122(15):983-6.

1.

Association.

Tale of Two Non-Discogenic Pains, Sacroiliac Joint & Piriformis Syndromes — a Less Travelled Clinical Entities





