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The pelvis consists of three bones (hip bones X 2 & sacrum) and three joints (symphysis pubis 
& sacroiliac joint X 2).

Each hip bone initially consists of three bones (ilium, ischium & pubis). 

The junction between the three bones lies within the acetabular fossa. The pubis forms the 
upper and anterior fifth of the articular surface of the acetabulum; the ischium, the floor of the 
acetabular fossa and rather more than the lower and posterior two-fifths of the articular 
surface; the ilium forms the remainder of the articular surface.

The primary ossification centre of the ilium appears immediately above the greater sciatic 
notch at about Week 8; the one for the ischium appears in its body in the 4th month, and that 
for the pubis in the superior ramus between the 4th and 5th months. During the 7th or 8th year 
the ischium and pubis fuse. Secondary centres appear during puberty and fusion occurs 
between the 15th and 25th year.

Return to Lecture Outline.

Sexual Dimorphism in Pelvis

Sexual dimorphism is obvious in the pelvis.

The primary function of the pelvis in both sexes is postural and locomotor (transmitting the 
weight of the upper body to the lower limbs), however there is an additional function of 
childbirth in the female.

In the male the subpubic angle is approximately equal to the largest angle formed between the 
second and third digits of the hand, while the female subpubic angle is similar to the largest 
angle formed between the thumb and index finger.

The greater sciatic notch also has a larger angle in the female; it is "J"-shaped in the male and 
"L"-shaped in the female. The pubic tubercles are further apart in the female, as are the ischial 
spines.

The width across the iliac crests (biiliocristal diameter) is often greater in the male because of 
the greater absolute size of adult males, in general. The major size differences are between 
the true pelvis diameters rather than the dimensions of the false pelvis.

At the hip joint, the acetabulum is absolutely larger in the male, and its diameter is 
approximately equal to the distance of its anterior rim from the symphysis. In the female, this 
distance is much greater, not only because the acetabulum is smaller, but also because the 
whole of the anterolateral wall of the pelvic cavity is comparatively wider in the female. There is 
a tendency for the female acetabula to be further apart and to also face more anteriorly which 
affect the "natural" plane of hip flexion/extension ("spin" motion).

It is generally accepted that in the standing position, a vertical plane passes through the ASISs 
and the front of the symphysis pubis. This relates to a horizontal planes through the ASISs and 
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PSISs.

However, Smidt and his associates (1984) found that in about 2/3 of male subjects, a plane 
through the ASISs and PSISs sloped forward and downward by between 4 and 15 degrees.

The pubic symphysis consists of an interpubic disc of both hyaline cartilage (peripherally) and 
fibrocartilage (centrally), strengthened by the superior pubic ligament and the arcuate pubic 
ligament (inferiorly).

The sacrum is a double wedge with the

l superior width > inferior, and 
l anterior > posterior (Don Tigny 1985) 

The lumbosacral load bearing area is relatively larger in male than female, while the total width 
of male and female sacra are similar (cf pelvic width).

Return to Lecture Outline.

Classification and Structure of SIJ

The sacroiliac joint (SIJ) is a true synovial joint (Lavignolle et al 1983) which may be plane??

Structure (articular surfaces)

Sacral articular surface

l convex? (Don Tigny 1985) 
l concave? (Porterfield & De Rosa 1990) 
l lined with hyaline cartilage(Porterfield & De Rosa 1990) 

Iliac articular surface

l concave? (Don Tigny 1985) 
l convex? (Porterfield & De Rosa 1990) 
l lined with thin fibrocartilage (Porterfield & De Rosa 1990) 

The surfaces are NOT plane because there are irregular elevations/depressions in adults.

Both articular surfaces are L-shaped being convex anteriorly and concave posteriorly, with the 
inferior surface having a larger area (Porterfield & De Rosa 1990).

The two surfaces (sacral and iliac) are congruent and almost of equal size (Bakland & Hansen 
1984). The maximum anterosuperior dimensions are 29 mm (both sacral and iliac; Bakland & 
Hansen 1984) to 39 mm (Miller et al 1987) and the maximum superoinferior dimensions are 
63-64 mm (both sacral and iliac) (Bakland & Hansen 1984, Miller et al 1987). The surface area 
is about 14 cm2 on each side, compared with the L3-4 intervertebral disc which is about 20 
cm2 (Miller et al 1987). Eighty-seven percent (87%) of the total area is formed by S1, S2, S3 
(Porterfield & De Rosa 1990).
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Just posterior to the main joint at about its mid-level is an "axial sacroiliac joint" (Bakland & 
Hansen 1984).

Return to Lecture Outline.

Associated Ligaments

Anterior sacroiliac ligament

This is a capsular ligament, being a thickening of the anterior and inferior capsule. It is 
particularly well-developed at about the level of the posterior superior iliac spines (PSIS) where 
it connects S3 to the lateral margin of the pre-auricular sulcus; it is thin elsewhere.

Interosseous sacroiliac ligament

This is a massive ligament, being the main ligament that holds the bones together. It fills the 
irregular space immediately above and behind the joint (SIJ) (Porterfield & De Rosa 1990). It 
consists of two parts; superficial and deep. The deep part consists of two bands; a superior 
band and an inferior band. The superior band unites the superior articular process plus the 
lateral crest on the sacrum to the ilium (short posterior sacroiliac ligament).

Posterior sacroiliac ligament

This ligament overlies the interosseous sacroiliac ligament. Between these two ligaments lie 
the posterior rami of the sacral spinal nerves and various blood vessels. The lower fibres 
joining S3 and S4 to the PSIS may be called the long posterior sacroiliac ligament. The long 
posterior sacroiliac ligament is continuous;

l laterally with the sacrotuberous fibres, and 
l medially with the posterior layer of the thoracolumbar fascia (TLF) 

The total area of attachment of the posterior ligaments on each side is 22 cm2 (Miller et al
1987) which is very large compared with the size of the joint.

Sacrotuberous ligament

It has wide attachments from the pelvis (PSIS + lower transverse tubercle of the sacrum + 
lateral margin of the lower sacrum + upper coccyx) and the fibres converge towards the medial 
margin of the ischial tuberosity. Attached to this ligament are the inferior fibres of gluteus 
maximus and the long head of biceps femoris. The ligament is pierced by perforating 
cutaneous nerves and minute filaments of the coccygeal plexus.

Sacrospinous ligament

This ligament is thin and triangular. It attaches to the lateral margins of the sacrum and coccyx 
(anterior to the fibres of the sacrotuberous ligament) and then to the ischial spine at the other 
end.
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Return to Lecture Outline.

Functions of SIJ

The SIJs transmit weight from the vertebral column to the pelvis and they also transmit the 
ground reaction force from the lower limbs to the trunk during gait.

Normally the line of weight lies anterior to the centre of rotation of the SIJs during standing 
(Porterfield & De Rosa 1990) and posterior to the hip joints (or it passes through the hip joints).

The SIJs function to absorb shearing forces at heel strike during walking (DonTigny 1985). The 
upper body has forward momentum and there is a retarding force on the lower body due to the 
ground reaction force (GRF). The resulting force couple tends to produce a trunk flexion 
moments and an anterior shear on structures relative to the adjoining inferior structures 
(DonTigny 1985).

Movements

Motion in the SIJ is the subject of lively debate (Porterfield & De Rosa 1990).

"Rotation can only occur when there is separation of the articular surfaces due to moderate 
relaxation of the ligaments, thus accounting for the accompanying translation" (Lavignollo et al
1983).

In an in vivo radiographic study in which the subjects were not weight bearing through their 
SIJs the instantaneous centre of rotation (ICR) was found to be near the pubic symphysis, 
indicating a relatively large amount of translation associated with the angular motion. There 
was 12o of flexion (nutation) with an associated anterior iliac translation of 6 mm with respect 
to the sacrum (Lavignollo et al 1983).

A recent review concluded that rotation (flexion) occurred about a horizontal axis through the 
SIJs at the intersection of the superior and inferior portions of the articular surfaces (Porterfield 
& De Rosa 1990).

An X-ray stereophotogrammetric study (Sturesson et al 1989) found less movement in the SIJs 
than previous authors. They studied five postures;

l supine 
l standing 
l sitting with extended knees (long sitting) 
l prone with extended left hip 
l prone with extended right hip 

and found a total rotation about the X-axis (mediolateral) of 2.5o and a total translation of 0.7 
mm.

Mechanical Properties
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The following comparisons between the SIJ and LMS (lumbar motion segment) have been 
made (Miller et al 1987).

SIJ = 5% LMS (stiffness for axial load)

SIJ = 624% LMS (stiffness for medially directed load - shear)

SIJ = 64% LMS (stiffness for axial torsion)

SIJ = 700% LMS (stiffness for lateral bending)

Stabilisation

he posterior sacroiliac ligaments are extremely thick and strong and contribute directly to SIJ 
stability (Porterfield & De Rosa 1990). Vertical loading (eg. weight bearing) produces a 
downward motion plus rotation (Vukicevic et al 1982). During normal standing, the upper body 
weight on the anterosuperior aspect of the sacrum produces an anterior sacral tilt (flexion; 
Porterfield & De Rosa 1990) which causes it to sink forward and downward. This potential 
motion puts the posterior sacroiliac ligaments (posterior sacroiliac plus sacrotuberous plus 
sacrospinous) on stretch, which is an automatic locking device or "screw home 
mechanism" (Don Tigny 1985, Porterfield & De Rosa 1990). During normal standing, the 
centre of gravity passes just posterior to the centre of the acetabulum (hip joint) and therefore 
the weight passes through the posterior pelvis which tends to posteriorly tilt the pelvis 
(DonTigny 1985, Porterfield & De Rosa 1990). The SIJs are NON weightbearing but the 
sacroiliac ligaments are! (DonTigny 1985).

During standing, the weight may shift from side to side. If the lateral pelvic tilt is to the right, the 
right SIJ is more horizontal and the left is more vertical (Porterfield & De Rosa 1990). These 
changes in orientation cause increased compression on the right SIJ and increased shear on 
the left SIJ (Porterfield & De Rosa 1990).

Return to Lecture Outline.

Growth, Development and Ageing

In the infant, the articular surfaces are "flat" instead of having irregular elevations/depressions 
as in the adult (Grays 1980).

The hormonal changes associated with pregnancy increase the mobility of the SIJs and 
increase the vulnerability of the SIJs to sprain for up to four (4) months after childbirth 
(Porterfield & De Rosa 1990).

Childbirth

The concept of nutation and counternutation (Kapandji 1974) during childbirth is generally well-
accepted (Porterfield & De Rosa 1990). Initially, hip extension places tension on the hip flexor 
muscles (such as rectus femoris) causing an anterior iliac tilt with respect to the sacrum 
(counternutation). The anterior pelvic tilt effectively increases the distance between the pubic 
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symphysis and the anterosuperior aspect of the sacrum, widening the upper part of the "birth 
canal". During the next stage, the hips are flexed causing tension in the hamstring muscle 
group. This tensile force on the ischial tuberosities produces a posterior tilt of the hip bones 
with respect to the sacrum (nutation). Nutation causes an increase in the distance between the 
pubic symphysis and the coccyx, effectively widening the lower part of the birth canal.

Ageing

During ageing, there is an increase in the fibrous adhesions within the SIJ and a consequent 
decrease in size of the synovial cavity (Gray's Anatomy 1980). There may even be ossification 
of the SIJs (Gray's Anatomy 1980). From the 3rd-4th decade onwards, there is decreased 
mobility associated with physiological joint fusion (Porterfield & De Rosa 1990). In almost 2000 
skeletons studied, from age 40 onwards (Stewart 1984), there was evidence of increasing 
para-articular osteophytosis with age, leading to ankylosis.

Return to Lecture Outline.
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Return to Lecture Outline.

Bibliography:

Ahlstrom H et al (1990) Magnetic resonance imaging of sacroiliac joint inflammation. Arthr Rheum 33
(12):1763-1769.

Alderink GJ (1991) The sacroiliac joint: review of anatomy, mechanics, and function. J Orthop Spts Phys 
Ther 13(2):71-84.

Alviso DJ et al (1988) Intertester reliability for measuring pelvic tilt in standing. Phys Ther 68(9):1347-1351.

Amonoo-Kuofi HS (1992) Changes in the lumbosacral angle, sacral inclination and the curvature of the 
lumbar spine during aging. Acta Anat 145(4):373-377.

Anderson CA, DB Chaffin & GD Herrin (1986) A study of lumbosacral orientation under varied static loads. 
Spine 11(5):456-462.

Anderson CK, DB Chaffin GD Herrin & LS Matthews (1985) A biomechanical model of the lumbosacral 
joint during lifting activities. J Biomech 18(8):571-584.*

Andersson E, L Oddsson H Grundström & A Thorstensson (1995) The role of the psoas and iliacus 
muscles for stability and movement of the lumbar spine, pelvis and hip. Scand J Med Sci Spts 5(1):10-16.

Aprin H (1993) Pyogenic sacroiliitis in children. Clin Orthop Rel Res (287):98-106.

Asher MA & WE Strippgen (1986) Anthropometric studies of the human sacrum relating to dorsal 
transacral implant designs. Clin Orthop Rel Res (203):58-62.

Atwell E (1991) Stress fractures of the sacrum in runners. Two case reports. Amer J Spts Med 19(5):531-
533.

Battafarano DF, SG West KM Rak EJ Fortenbery & A Chantelois (1993) Comparison of bone scan, 
computed tomography, and magnetic resonance imaging in the diagnosis of active sacroiliitis. Semin Arthr 
Rheum 23(3):161-176.

Bellamy N, W Park & PJ Rooney (1983) What do we know about the sacroiliac joint? Semin Arthritis 
Rheum 12(3):282-313.

Bohannon R, R Gajdosik & BF LeVeau (1985) Contribution of pelvic and lower limb motion to increases in 
the angle of passive straight leg raising. Phys Ther 65(4):474-476.

Bohannon RW, RL Gajdosik & BF LeVeau (1985) Relationship of pelvic and thigh motions during unilateral 
and bilateral hip flexion. Phys Ther 65(10):1501-1503.

Braun J, M Bollow U Eggens H Konig A Distler & J Sieper (1994) Use of dynamic magnetic resonance 
imaging with fast imaging in the detection of early and advanced sacroiliitis in spondylarthropathy patients. 
Arthr Rheum 37(7):1039-1045.

Bridger RS et al (1992) A quantitative investigation of lumbar and pelvic postures in standing and sitting: 
interrelationships with body position and hip muscle length. Int J Industr Ergon 9(3):235-244.

Brockstedt H, M Kassem EF Eriksen L Mosekilde & F Melsen (1993) Age-related and sex-related changes 

Page 8 of 13Pelvis and Sacroiliac Joint

5/31/2002file://D:\Kalindra%20Site\kippers.htm



in iliac cortical bone mass and remodeling. Bone 14(4):681-691.

Buyruk HM et al (1990) Effects of pelvic belt application on sacroiliac joint mobility (Abstract). J Anat
173:228.

Carter SR (1987) Stress fracture of the sacrum - brief report. J Bone Jt Surg 69B(5):843.

Cibulka MT & R Koldehoff (1986) Leg length disparity and its effect on sacroiliac joint dysfunction. Clin 
Manage Phys Ther 6(5):10-11.

Cibulka MT, SJ Rose A Delitto & DR Sinacore (1986) Hamstring muscle strain treated by mobilizing the 
sacroiliac joint. Phys Ther 66(8):1220-1223.

Cibulka MT et al (1988) Changes in innominate tilt after manipulation of the sacroiliac joint in patients with 
low back pain: an experimental study. Phys Ther 68(9):1359-1363. Clark M & LB Rowland (1989) 
Comparison of contact pressures measured at the sacrum of young and elderly subjects. J Biomed Eng 11
(3):197-199.

Colachis SC, RE Worden CO Bechtol & BR Strohm (1963) Movement of the sacroiliac joint in the adult 
male: a preliminary report. Arch Phys Med Rehab 44(9):490-499.

Crowell RD, GS Cummings JR Walker & LJ Tillman (1994) Intratester and intertester reliability and validity 
of measures of innominate bone inclination. J Orthop Spts Phys Ther 20(2):88-97.

Dreyfuss P, S Dreyer J Griffin J Hoffman & N Walsh (1994) Positive sacroiliac screening tests in 
asymptomatic adults. Spine 19(10):1138-1143.

Dupuis PR (1988) The anatomy of the lumbosacral spine. In WH Kirkaldy-Willis (Ed.): Managing Low Back 
Pain, 2nd Edn. Churchill Livingstone, Edinburgh, pp 29-48.

Duval-Beaupere G et al (1992) A barycentremetric study of the sagittal shape of spine and pelvis: the 
conditions required for an economic standing position. Ann Biomed Eng 20(4):451-462.

Ebraheim NA, TG Pananilam JT Waldrop & RA Yeasting (1994) Anatomic consideration in the anterior 
approach to the sacroiliac joint. Spine 19(6):721-725.

Fields KB et al (1990) Osteitis pubis and pelvic stress fracture in an elite female distance runner. Clin Spts 
Med 2(4):173-178.

Forrester DM (1990) Imaging of the sacroiliac joints. Radiol Clin Nth Amer 28(5):1055-1072.

Fortin JD, AP Dwyer S West & J Pier (1994) Sacroiliac joint: pain referral maps upon applying a new 
injection arthrography technique. 1. Asymptomatic volunteers. Spine 19(13):1475-1482.

Fricker P (1991) Osteitis pubis in athletes. Infection, inflammation or injury? Spts Med 12(4):266-279.

Frigerio NA, RS Stowe & JW Howe (1974) Movement of the sacroiliac joint. Clin Orthop Rel Res (100):370-
, plus communications (155):293-297, 1981.

Gajdosik RL, CR Albert & JJ Mitman (1994) Influence of hamstring length on the standing position and 
flexion range of motion of the pelvic angle, lumbar angle, and thoracic angle. J Orthop Spts Phys Ther 20
(4):213-219.

Gamble JG, SC Simmons & M Freedman (1986) The symphysis pubis: anatomic and pathological 
considerations. Clin Orthop Rel Res (203):261-272.

Page 9 of 13Pelvis and Sacroiliac Joint

5/31/2002file://D:\Kalindra%20Site\kippers.htm



Garcia A & JR Delcastillo (1994) Bilateral sacroiliac dislocation with intrapelvic intrusion of the lumbosacral 
spine: a case report (Plus Correction in 18(4):251.). Int Orthop 18(3):177-179.

Gautsch TL, EE Johnson & LL Seeger (1994) Three dimensional stereographic display of 3D reconstructed 
CT scans of the pelvis and acetabulum. Clin Orthop Rel Res (305):138-151.

Gerlach UJ & W Lierse (1990) Functional construction of the superficial and deep fascia system of the 
lower limb in man. Acta Anat 139(1):11-25.

Gilliam J, O Brunt M MacMillan RE Kinard & WJ Montgomery (1994) Relationship of the pelvic angle to the 
sacral angle: measurement of clinical reliability and validity. J Orthop Spts Phys Ther 20(4):193-199.

Gotz W, M Funke G Fischer E Grabbe & R Herken (1993) Epiphyseal ossification centers in iliosacral 
joints: anatomy and computed tomography. Surg Radiol Anat 15(2):131-137.

Graves JE, DC Webb ML Pollock J Matkozich SH Leggett DM Carpenter DN Foster & J Cirulli (1994) 
Pelvic stabilization during resistance training: its effect on the development of lumbar extension strength. 
Arch Phys Med Rehab 75(2):210-215.

Greenman PE (1990) Clinical aspects of sacroiliac function in walking (In German, English Abstract). Man 
Med 28(5):83-88.

Greenman PE (1990) Clinical aspects of sacroiliac function in walking. J Man Med 5(3):125-130.

Hamberg J, M Bjorklund B Nordgren & B Sahlstedt (1993) Stretchability of the rectus femoris muscle: 
investigation of validity and intratester reliability of two methods including X ray analysis of pelvic tilt. Arch 
Phys Med Rehab 74(3):263-270.

Hanson P & B Sonesson (1994) The anatomy of the iliolumbar ligament. Arch Phys Med Rehab 75
(11):1245-1246.

Heino JG et al (1990) Relationship between hip extension range of motion and postural alignment. J 
Orthop Spts Phys Ther 12(6):243-247.

Herzog W et al (1989) Reliability of motion palpation procedures to detect sacroiliac joint fixations. J Manip 
Physio Ther 12(2):86-92.

Iglic A, F Srakar & V Antolic (1993) Influence of the pelvic shape on the biomechanical status of the hip. 
Clin Biomech 8(4):223-224.

Irvin RE (1991) Reduction of lumbar scoliosis by use of a heel lift to level the sacral base. J Amer 
Osteopath Assoc 91(1):34-44.

Jacob HAC & RO Kissling (1995) The mobility of the sacroiliac joints in healthy volunteers between 20 and 
50 years of age. Clin Biomech 10(7):352-361.

Krajbich JI, A Daneman C Smith & V Donaghue (1985) Sacro-iliac joint injuries in children (Abstract). J 
Bone Jt Surg 67B(2):333.

LaBan MM (1978) Symphyseal and sacroiliac joint pain associated with pubic symphysis instability. Arch 
Phys Med Rehab 59(10):470-472.

LeBlanche AF,C Mabi JM Bigot J Rousseau & R Treves (1996) The sacroiliac joint: anatomical study in the 
coronal plane and MR correlation. Surg Radiol Anat 18(3):215-220.

Liebert PL et al (1988) Acute posttraumatic pubic symphysis instability in an athlete. Physician Sptsmed 16

Page 10 of 13Pelvis and Sacroiliac Joint

5/31/2002file://D:\Kalindra%20Site\kippers.htm



(4):87-90.

Lin RM, CY Yu ZJ Chang CC Lee & FC Su (1994) Flexion-extension rhythm in the lumbosacral spine. 
Spine 19(19):2204-2209.

Mann M, M Glasheen-Wray & R Nyberg (1984) Therapist agreement for palpation and observation of iliac 
crest heights. Phys Ther 64(3):334-338.

McGlashen KM et al (1987) Load displacement behavior of the human lumbar sacral joint. J Orthop Res 5
(4):488-496.

Milne N (1990) Sexing of human hip bones. J Anat 172:221-226.

Noakes TP, JA Smith G Lindenberg & CE Wills (1985) Pelvic stress fractures in long distance runners. 
Amer J Spts Med 13(2):120-123.

Nusholtz GS & PS Kaiker (1986) Pelvis stress. J Biomech 19(12):1003-1014.

Opila KA, SS Wagner S Schiowitz & J Chen (1988) Postural alignment in barefoot and high-heeled stance. 
Spine 13(5):542-547.*

Opila-Correia KA (1990) Kinematics of high-heeled gait with consideration for age and experience of 
wearers. Arch Phys Med Rehab 71(11):905-909.

Oxland TR et al (1992) The effect of injury on rotational coupling at the lumbosacral joint: a biomechanical 
investigation. Spine 17(1):74-80.

Pal GP & RV Routal (1991) Relationship between the articular surface area of a bone and the magnitude 
stress passing through it. Anat Rec 230(4):570-574.

Pal GP (1989) Weight transmission through the sacrum in man. J Anat 162:9-17.

Paquin JD, M Vanderrest PJ Marie JS Mort I Pidoux AR Poole & RJ Roughley (1983) Biochemical and 
morphologic studies of cartilage from the adult human sacroiliac joint. Arth Rheum 26(7):887-895.

Petersen CM, LR Amundsen & MJ Schendel (1987) Effects of pelvic and lower extremity stabilization on 
isometric trunk extension and flexion muscle strength. J Orthop Spts Phys Ther 9(3):111-117.

Resnik CS & DA Resnick (1985) Radiology of disorders of the sacroiliac joints. J Amer Med Assoc 253
(19):2863-2866.

Richardson C et al (1992) Technique for active lumbar stabilisation for spinal protection: a pilot study. Aust 
J Physiother 38(2):105-112.

Salsabili N & DA Hogg (1991) Development of the human sacroiliac joint. Clin Anat 4(2):99-108.

Samani DJ & SL Weinstein (1994) The pelvic tear-figure: a 3-dimensional analysis of the anatomy and 
effects of rotation. J Pediatr Orthop 14(5):650-659.

Schuit D et al (1989) Incidence of sacroiliac joint malignment in leg length discrepancies. J Amer Podiatr 
Med Assoc 79(8):380-383.

Schwarzer AC, CN Aprill & N Bogduk (1995) The sacroiliac joint in chronic low back pain. Spine 20(1):31-
37.

Page 11 of 13Pelvis and Sacroiliac Joint

5/31/2002file://D:\Kalindra%20Site\kippers.htm



Smith RL et al (1988) Effect of sacroiliac joint mobilization on the standing position of the pelvis in healthy 
men. J Orthop Spts Phys Ther 10(3):77-84.

Snijders CJ, A Vleeming & R Stoeckart (1993) Transfer of lumbosacral load to iliac bones and legs. 1. 
Biomechanics of self bracing of the sacroiliac joints and its significance for treatment and exercise. Clin 
Biomech 8(6):285-294.

Snijders CJ, A Vleeming & R Stoeckart (1993) Transfer of lumbosacral load to iliac bones and legs. 2. 
Loading of the sacroiliac joints when lifting in a stooped posture. Clin Biomech 8(6):295-301.

Sponseller PD, LJ Bisson JP Gearhart RD Jeffs D Magid & E Fishman (1995) The anatomy of the pelvis in 
the exstrophy complex. J Bone Jt Surg 77A(2):177-189.

Stewart TD (1984) Pathologic changes in aging sacroiliac joints: a study of dissecting-room skeletons. Clin 
Orthop Rel Res (183):188-196.

Stokes VP, C Anderson & H Forssberg (1989) Rotational and translational movement features of the pelvis 
and thorax during adult human locomotion. J Biomech 22(1):43-50.

Stutley JE & WF Conway (1994) Magnetic resonance imaging of the pelvis and hips. Orthop 17(11):1053-
1062.

Sugar O (1987) How the sacrum got its name. J Amer Med Assoc 257(15):2061-2063.

Tegner Y et al (1990) Avulsion of the anterior-inferior iliac spine in young soccer players. Clinical Spts Med
2(4):143-148.

Thorpe MP (1985) The sacroiliac joint. Proc 4th Biennial Conf Manip Ther Assoc Aust, pp 326-343.

Toppenberg RM & MI Bullock (1986) The interrelation of spinal curves, pelvic tilt and muscle lengths in the 
adolescent female. Aust J Physiother 32(1):6-12.

Valojerdy MR & DA Hogg (1990) Anatomical note: the occurrence of accessory sacroiliac joints in man. 
Clin Anat 3(4):257-260.

Vink P & N Karssemeijer (1988) Low back muscle activity and pelvic rotation during walking. Anat Embryol
178(5):455-460.

Vleeming A et al (1989) Load application to the sacrotuberous ligament; influences on sacroiliac joint 
mechanics. Clin Biomech 4(4):204-209.

Vleeming A et al (1989) The sacrotuberous ligament: a conceptual approach to its dynamic role in 
stabilizing the sacroiliac joint. Clin Biomech 4(4):201-203.

Vleeming A et al (1990) The sacro-iliac joint - anatomical, biomechanical and radiological aspects. J Man 
Med 5(3):100-102.

Vleeming A et al (1992) Mobility in the sacroiliac joints in the elderly: a kinematic and radiological study. 
Clin Biomech 7(3):170-176.

Vrahas M, TC Hern D Diangelo J Kellam & M Tile (1995) Ligamentous contributions to pelvic stability. 
Orthoped 18(3):271-274.

Waldron T & J Rogers (1990) An epidemiologic study of sacroiliac fusion in some human skeletal remains. 
Amer J Phys Anthrop 83(1):123-128.

Page 12 of 13Pelvis and Sacroiliac Joint

5/31/2002file://D:\Kalindra%20Site\kippers.htm



Walker ML, JM Rothstein SD Finucane & RL Lamb (1987) Relationships between lumbar lordosis, pelvic 
tilt, and abdominal muscle performance. Phys Ther 67(4):512-516.

Watanabe H & M Chigira (1993) Irregularity of the apophysis of the ischial tuberosity. Int Orthop 17(4):248-
253.

Weiker GG & F Munnings (1993) How I manage hip and pelvis injuries in adolescents. Physician Sptsmed
21(12):72.

Page 13 of 13Pelvis and Sacroiliac Joint

5/31/2002file://D:\Kalindra%20Site\kippers.htm


	page1
	page2
	page3
	page4
	page5
	page6
	page7
	page8
	page9
	page10
	page11
	page12
	page13

