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The fundamentals: 

 
ANATOMY of  the SIJ and PELVIS 

   Presented by: Taso Lambridis  

BSc (Physiotherapy)  

      MSc (Sports Medicine) 

 The pelvic girdle is: 

1. a strong, basin 
shaped bony ring 

 

2. composed of the two 
innominate bones 
(ilia) and the sacrum 

The pelvic girdle is a closed osteo-articular ring  

What is the pelvis? 

When discussing the bony pelvis you also need to 
consider: 

- The coccyx and 

- The two hip joints 

 

The innominate bones articulate anteriorly in 
the midline at the pubic symphysis 
 

Posteriorly the sacrum articulates with the 
innominates at the sacroiliac joints 

 

 

 

 

 

The basic structure of the pelvis 

 The pelvis is often considered one 

of the key functional units in the 

body  
 

 

 AND is given a prime role in the 

human structure and function by 

many body-therapy clinicians 
 

 

 It provides a dynamic link 
between the vertebral 

column and the lower limbs 

 

 

 

 

 

 

 

 

The Pelvis 

Key fundamental point: 

Acts as the basic platform 

 

Humans transfer over 

60% of the bodyweight 
from the spine across 
the pelvic articulations 

and hips to the lower 
limbs during all weight 

bearing activities 

 

 

 

 

The Pelvis 
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This is a unique joint 

consisting of a 
fibrocartilaginous 

disc between the 
articular surfaces of 

the pubic bones 

 

 The symphyseal nature of this 
joint was recognised as long 
ago as 1453 by Vesalius 

 

The Pubic Symphysis 

 It has no synovial tissue or fluid and is therefore 
classified as a symphysis 

 The bony surfaces are covered by a thin layer of 

hyaline cartilage 

 

Functionally it resists: 
1. Tension 

2. Shearing and 
3. Compression 

 

 And yet able to widen significantly in pregnancy 

 

The Pubic Symphysis 
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 There are said to be structural 

similarities between the inter-

pubic and intervertebral disc 

 

 It has outer layers with oblique 

fibres similar to the annulus 

pulposus 

 

 

The Pubic Symphysis 

 The symphysis pubis is vulnerable to both 
degeneration and trauma particularly when the joint 
is subjected to traumatic or repetitive shear forces 

 

 

 

4 ligaments re-inforce 

the pubic symphysis: 
 

 
1. Superior pubic ligament 

 

2. Inferior pubic ligament 

 

3. Anterior pubic ligament 

 

4. Posterior pubic ligament 

 

The Pubic Symphysis 

 The pubic bones 

are united by 

ligaments which 

are thickened 

superiorly and 

inferiorly to form: 

 

 the superior pubic 

 

 the inferior pubic 

(arcuate ligament) 

 

The Pubic Symphysis 

 Several layers of collagen fibres 
with varying orientation and 
interconnections to the muscles 

cross the joint  

 

Anteriorly the pubis is reinforced 

by the tendinous fibres of: 

1. rectus abdominis 
 

2. internal and external oblique 
 

3. adductor longus aponeuroses 

which cross over the joint 

 

The anterior pubic ligament 
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 The fascial connection 
between the 
adductors and the 
contralateral internal 
obliques cross at the 
pubic symphysis 
 

 The cross pattern of fascial anteriorly 
increases the force closure and assists 
transmission of forces anteriorly 
 

Fascia and the anterior pubic ligament 

 Radiological study using the flamingo view (single leg 

stance) looking at mean total vertical translation at this 
joint found: 

 

- 1.4mm for men 
- 1.6mm nulliparous women 

- 3.1mm multiparous women 
 

No significant difference between men & 

nulliparous women 
       Gares et al (2008) 

 

 

 

 

How much pubic motion is 

normal? 

Pubic symphysis movement when applying a 

force to the innominate bones 

   

- During asymmetrical loading both movement 

within the pubic symphysis as well as deformation 

within the innominate occur simultaneously 
 

- Females had a significantly larger mobility of 

the pubic symphyses compared with males 
 (1.55mm in men compared to 4.1 in women) 

 

      Pool-Goudzwaard et al (2012) 

 

 

 

 

 

 

What about Pubic Symphysis mobility? 
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 The PS undergoes some remarkable changes 

during pregnancy, in particular the symphyseal 

widening  

 
 The mechanism appears to be related to bony 

resorption of the medial ends of the pubic bones 

and articular cartilage 

 
- Partially regulated by the effect of serum relaxin hormone 

 

- Pubic symphysis widening begins as early as 8-10 weeks gestation  

 

What about during pregnancy? 

Conflicting findings with regards to levels of relaxin 
 

 Although McLennan et al (1986) reported higher serum 

relaxin level in women with severe pelvic girdle pain in 

late pregnancy and post-partum  

 

More recent studies have failed to confirm this at 
33-35 weeks gestation 

    Albert et al (1997), Bjorklund et al (2000) 

 
 Bjorklund et al (1999, 2000): greater symphyseal widening in 

women with severe PGP (pelvic girdle pain) compared to 

those with mild or no pain 

What about during pregnancy? 

 Maybe it’s the chronic effects of the relaxin which are 

more important 

 
- Serum concentrations peak in 12th week pregnancy 

- Then decrease to stable levels at 50% from 20th week 
- Whereas mean symphyseal width increases steadily throughout 

 
 Other studies have found a significant but weak 

correlation between mean serum relaxin levels throughout 
pregnancy and symphyseal pain in late pregnancy 

      

       Becker et al, 2010 

Serum relax in women with severe 
PGP in late pregnancy 
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 Normal diastasis: 10-20mm 

 

 Diastasis of 30-40mm results 
in damage to the pubic & 
anterior SIJ ligaments 

 

 Increased motion of the 
pubic symphysis creates 
increased shearing forces 
in vertical and A-P planes  

 

This may result in tissue inflammation and/or pain 

The pubic symphysis pregnancy 

 The pelvis is a ring 

 Disruption of any portion of it is associated with 

disruption in another portion of the ring 

 

 

 

 

 

 

Flamingo stress views show: 

a) > 2 mm displacement at the symphysis pubis, and  
b) associated widening of the left sacroiliac joint 

The pubic symphysis instability 
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 Instability can be 

assessed by X-ray 

observing for vertical 

displacement during 

single leg loading 

 

With pubic 

instability the 

unloaded leg 

shifts caudally  
 

 Flamingo view 

  

 

 

 

 

 

The inferior displacement is 

caused by an anterior rotation 

of the innominate 

The pubic symphysis instability 

A small amount of anterior and posterior 

rotation occurs at the pubic symphysis during 
ambulation 

 
1-2° in response to the opposite rotation of the 

innominates 

 
During single leg support there is a vertical 

translation (1-3mm of superior/inferior shear) 
 

 

 

 

 

 

Summary: pubic symphysis 
motion is small! 

The pelvic girdle is a closed osteo-articular ring  

Anatomy of the pelvis 
 Gray (1938) proposed the term ‘amphiarthrosis’, 

implying the SIJ permits only minimal movement 

 

A more agreed modern description: 

 The SIJ contains a freely mobile ventral aspect 
and an ossified dorsal aspect 

 

A joint with the characteristics of both: 

- A freely mobile joint (diarthrosis) 

- And an ossified joint (synarthrosis) 

 

 

 

 

The SIJ 
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Nikolai Bogduk describes  
the sacroiliac joint as: 
 

• having no primary motion 
 

• acts passively as a “stress 
relieving” joint   
 

• This is to accommodate 
torsional stresses through 
the pelvis during ambulation 

The SIJ 

 The SIJs are highly specialized joints that permit stable 

(yet flexible) support to the upper body 

 

 Both the tightness of the well developed fibrous 

apparatus and the specific architecture of the SIJ 

result in limited mobility 

 

 Sacral movement involves the SIJ, and also directly 

influences the discs & the higher lumbar joints 

 
 Vleeming & Stoeckart (2007) showed that forward and backward tilting of 

the sacrum between the iliac bones affects the joints between L5–S1 

The sacro-iliac joint (SIJ) 

 The associated core ligaments are numerous and strong 

and include the ventral, dorsal and interosseous ligaments  

 

 They include the following 

1. anterior sacroiliac ligament 

2. interosseous & posterior sacroiliac ligament 

3. long dorsal sacroiliac ligament 

4. sacrotuberous ligament 

5. sacrospinous ligament 

6. iliolumbar ligament 

 

The SIJ ligaments 
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The articular surfaces 

involved are the 

auricular surfaces of the 

sacrum and ilium 
 

They are irregular but fit 

securely and are not 

easily displaced 

 

 

 

 And have an important role to play in stability of the 

SIJ & pelvis 

 

 
 

 

         The SIJ 

 The articular surfaces “lock-

in” like a jigsaw puzzle and 
are held together by the 

tough fibrous interosseous 

ligaments 

 

 

         The SIJ 

The vast interosseous sacroiliac ligament 

(ISL) is the strongest of the SIJ-supporting 

ligaments 

 
It encloses the axial joint as well as filling the 

spaces dorsal and cephalad to the synovial 

portion of the joint 

 
It provides for major multidirectional 

structural stability 

 

The Interosseous ligament 
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Anterior band of the  

Iliolumbar ligament 

Iliofemoral and pubofemoral 

ligaments: not to be ignored as 

they may contribute to anterior 
hip & groin like symptoms 

Anterior ligaments of the SIJ 

Anterior sacroiliac 

ligament 

 The dorsal ligamentous 

area of the SIJ is much 

more complex compared 

with its anterior part 

 
 It is composed of superficial 

and deep ligament layers 

The dorsal part of the joint 

 The dorsally located ligaments show a multidirectional 

cross-hatched fibre direction suitable for compressing 

the sacrum to the ilia 
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Sacrotuberous 

ligaments 

Sacrospinous ligament 

Long dorsal SI ligament Iliolumbar ligament 

Posterior SI 

ligament 

ischiofemoral 

ligament 

Posterior Ligaments of the SIJ 

 The long dorsal ligament (LDL) originates from the 
posterior superior iliac spine (PSIS), is the most 
superficially and dorsally located of the SIJ ligaments 

 
 The sacrotuberous, sacrospinous and iliolumbar 

ligaments are strong accessory SIJ ligaments 

 
 These ligaments play important roles in increasing joint 

stability via a mechanism called force closure 

 
 The dorsal (posterior) SI ligaments extend from the 

median and lateral sacral crests, diagonally in a 
superior direction across the sacral gutter, and attach 
to the PSIS 

 

 

The SIJ ligaments 

 The sacrotuberous ligament originates from the dorsal side 

of the sacrum and attaches to the ischial tuberosity 

 

Or does it? 
 

 Several dissection studies point instead to a fascial 

continuity between the sacrotuberous ligament and the 

long head of the biceps femoris hamstring tendon and its 

proximal insertion also at the ischial tuberosity 

 
 Such conjoint attachments contribute to a kinetic chain, 

which directly assists in load transfers from the spine and 

sacrum to the lower limbs (Vleeming et al. 1996) 

The sacrotuberous ligament 

 The iliolumbar ligament 
consists of several bands 
which can be highly 
variable in form 

 

 but consistently arise from 
the transverse processes of 
L4 and L5 vertebrae 

 

 blending inferiorly with the 
sacroiliac ligaments and 
laterally with the iliac crest 

 

 

The iliolumbar ligament 
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 The iliolumbar ligaments play a 
critical role in stabilising the 
lumbosacral junction particularly 
in side-bending 

 

After a bilateral transection: 

 Rotation is increased by 18% 

 Extension by 20% 

 Flexion by 23% and 

 Lateral bending by 29%  

 

 

 

Yamamoto et al 1989 

The iliolumbar ligament 
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Summary: 

 The ligaments of the lumbosacral region form a 

continuous, dense connective tissue stocking  

- holds the lumbar vertebrae and sacrum together and 

- provides the attachment for the associated muscles 

 

 This complex ligamentous structure plays a key 

role in maintain the integrity of the low back & 

pelvis during the transfer of energy from the spine 

to the lower extremities 

 

A complex ligamentous function/role 

 There is some uncertainty as to the 

exact spinal segments 

 

 Solonen (1957): SIJ predominantly 

innervated by nerves L4-S1 

 

 Bradley (1974): fine fibres 

innervating the joint from L5 to S3  

 

 Grobb (1995):  branches to the 

joint from posterior rami S1-S4 

 

 Willard et al 1998: small 

communicating branches from L5, 

as well S1-S2 into the edge of the 

joint 

SIJ Innervation 

 McGrath & Zang 2005: 

nerves from S2-4 nerves & 
rarely from S1 in the 

ligaments near the joint 

 

 

 Patel et al 2012: reported 

successful attenuation of 

SIJ pain with neurotomy 

of the L5 dorsal primary 
ramus and lateral 

branches of the dorsal 

sacral rami from S1 to S3 

SIJ Innervation 

 Summary:  

 The outer border of the joint 

receives innervations from 
the posterior primary rami of 

the lower lumbar & upper 

sacral segments 

 The SIJ’s are richly innervated with numerous nociceptors 

 
 Histological studies have shown: 

 

1. the presence of calcitonin gene related peptide (CGRP) 
 

2. substance P in the anterior and interosseous SI ligament in 
human cadavers without history of SIJ pain 

 
 This immunohistochemistry provides morphological and 

physiological base for pain signals originating from these 

ligaments 

  
Szadek et al (2008), Nociceptive nerve fibres in the sacroiliac joint in humans.  

Journal Anaesthetic Pain Medicine 

 

 

SIJ Nociception 

 Both the sacrospinous & sacrotuberous ligaments may 

have a proprioception role since the strength of these 

ligaments is significantly less than expected 

 
 Histological studies show ramifying nerve terminals which 

represent  the morphology for a proprioception role 

- Providing information on the position of the pelvis 

 
 Consequently the mechanical role of the ligaments in 

maintaining structural integrity of the pelvis may be 

significantly less than previously assumed 

 
  Varga et al, (2008), Putative proprioception function of the pelvic 

  ligaments: biomechanical & histological studies. Injury 

42 

SIJ Proprioception 
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Armed with the knowledge on the anatomy of 

the pubic symphysis and SIJ’s we can start to 

consider mechanisms & models of pelvic stability 

 

We can now start to consider the joint 

biomechanics and the complex interrelationships 

between muscles, ligaments and the surrounding 

fascial network 

 

 It is the functional anatomy and biomechanics 

that will underpin any evidence based models of 

pelvic stability 

What comes next? 


