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MORPHOLOGICAL EXPLORATION OF TRABECULAR SYSTEM OF PELVIS (Abstract): 
Mechanical structure of the pelvis bone formed by the junction of sacral bone and two hip bones 
is an osteofibrous unit that takes full support of body weight. Mechanical forces acting on the 
pelvis are not unique in the external arrangement of the pelvis; they are involved in modeling the 
internal structures: spongy bone structure and compact bone structure (fig. 1). Inside the spongy 
bone tissue, bone trabeculae disposal follow isostatic lines, depending on traction forces which are 
detectable on almost all hip bone and sacrum surface. Pelvic traction in mechanical factors executes 
a direct action by the ligaments and muscles tendons, and an indirect one by traction, resulting 
from download trunk, upper limb and the cephalic extremity weight. These factors have a shaping 
action on the periosteum and compact bone tissue in the pelvis. Key words: PELVIS, TRA-
BECULAR SYSTEMS, HIP BONE

MATERIAL AND METHOD 
Bone compact structure studied by Spalt 

method, on ten pelvic bones taken from cadavers, 
highlights the isostatic lines orientation.

RESULTS
Spongy trabeculae disposal form in the pel-

vis two systems:
•	 sacro-acetabular	system,
•	 sacroischiadic	system	(fig.	2).

Both systems are mainly forces exerted on 
pelvis, downwards through the body weight, 
upwards through the femoral head in bipedal 
position, and through the ischiadic tuberosity 
if	seating	position	(1,2,3). 

Endopelvic compact tissue contains five dif-
ferent trabecular systems:
1. Sacro-iliac system, with origin on the wing 

of sacrum, where it continues as regular pa-
rallel lines, parallel to the iliac crest, to the 
anterior-superior	iliac	spine	(3,4)	(fig.	3).

2.	 Sacro-pubic	system,	with	origin	of	the	wing	
of sacrum, continues along the linea arcua-
ta to the pubic symphysis.

 This lines system forms a band which takes 
the endopelvic surface of the hip bone, be-
low the linea arcuata (4,5).

3.	 Ilio-femoral	system	is	represented	by	a	serie	
of parallel lines directed to the anterior-in-
ferior iliac spine and the acetabular cavity 
(fig. 4).

 This system has its origins in iliac fossa and 
the horizontal branch of the pubic bone.

4. Ilio-pubic system is formed by large bundles 
of lines that are rooted in iliac fossa, and 
then gradually gather on the pubic horizon-
tal	 branch	 to	 the	 pubic	 symphysis	 (3,4,5)	
(fig. 5).

5. Spinous system gathers through ischiadic 
spine the compact bone trabeculae, com-
pressed between the greater sciatic foramen 
and obturator foramen that goes to ischium 
ramus (fig. 6).
Compact bone, located on the exopelvic hip 

bone surface highlights two main systems:
•	 a	 similar	 system	with	 the	 spinous	 system,	

located on the endopelvic surface,
•	 a	circular	system,	located	along	the	glenoi-

dal labrum (fig. 7).

Analysis of traction factors on the pelvis
Pelvis is an osteo-fibrous unit consisting of 

sacrum and hip bones. It is structured to sup-
port the full weight of body and to forward legs. 
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As mechanical construction it is adapted to this 
function, the pelvis being flexible and durable. 

Traction factors are involved in pelvis con-
struction and architecture as equally. They shape 
especially periosteum and compact bone (6,7).

In pelvis, the traction mechanical factors 
exert a direct action by the force exerted by the 
muscle tendons and the ligaments, and indirect 
traction determined by weight that pelvis sup-
ports (7).

Muscular forces
The importance of muscle forces is essential 

to the functional architecture of the pelvic bone 
(fig. 8).

So the abdominal muscles, therefore the re-
sort bipedal, transfer to the pelvic weight vis-
cera and intra-abdominal pressure. Contraction 
of these muscles determines a permanently re-
quest from the middle portion of fibrous ingui-
nal apparatus: 
•	 inguinal	ligament,

•	 iliopectineal	arch,	
•	 Cooper’s	ligament.

Inguinal fibrous apparatus pressure associ-
ated with hip bone tendency to detach from 
pubo-pubic joint, is a major force over endopel-
vic central system. Right femoral muscle in its 
contraction, exercises action in two directions: 
one endopelvic with its spino-iliac tendon on 
internal iliac fossa, and other, exopelvic with 
its reflected tendon. (Fig.9.)

Reflected tendon of rectus femoris muscle 
brakes through its action the strong tendons of 
muscles that insert on the ischiadic tuberosity 
(4,5,7,8).

Ligament forces. Ligament action acts as 
traction forces.

Ilio-lumbar ligament and anterior sacro-iliac 
ligament exercise a permanent action on the 
iliac portion of hip bone. They are low inten-
sity, following the hip trend to detach from 
sacrum.

This is because of the pressure exerted on 

Fig. 1. Greater pelvis and lesser pelvis. Upper 
opening of the pelvic bone, lower opening of the 

pelvic bone.

Fig. 2. Sacro acetabular system 
and sacroischiadic system.

Fig. 3. Sacroiliac system and sacropubic system. Fig. 4. Iliofemural system
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the sacrum, lumbar vertebral spine weight and 
body weight.

Vertical pressure, supported by sacrum, 
causes tilting forward, tending to disconnect the 
sacro-iliac joint, removing the two hip bones.

Descending portion of lumbar-iliac ligament 
produces moving in the linea arcuata direction, 
opposing the hip bone movement from the pu-
bo-pubic joint.

Sacro-spinous ligament is an important fac-
tor of traction on the pelvis (6,8). 

Backward tilting movement of the caudal por-
tion of the sacrum-coccyx sacred tends to depart 
sacrum from the ischiadic spine. This tendency 
is opposed sacro-spinous ligament, which thus 
put under tension, becomes a traction force over 
a wide area of the periosteum and the endo-and 
exopelvic compact tissue (7,8). 

Coxo-femoral joint movements determine 
themselves traction ligament forces in the pelvis. 

Ilio-femoral ligament, by extension move-
ments, and pubo-femoral ligament, put in pres-
sure by abduction movements, causes traction 

forces that is manifested in the internal iliac 
fossa and the horizontal segment of the pubis (8).

CONCLUSIONS
1. Endopelvic compact bone tissue of the pel-

vis shows a functional structure, consisting 
of five trabecular systems, strictly targeted.

2.	Compact	bone,	located	on	the	hip	bone	ex-
opelvic surface highlights two main systems.

Fig. 5. Iliopubic system Fig. 6. Spinous system

Fig. 7. Exopelvic circular system Fig. 8. Traction factors on the pelvis

Fig. 9. Inguinal ligament, iliopectineal arch
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3.	 Spongy	trabeculae	didposal	forms	in	the	pel-
vis two systems:

 a. sacro-acetabular system,
 b. sacro- ischiadic system
4. Both systems are, firstly, materialized forces 

exerted on the pelvis, from top to down-
wards, through the body weight and bottom-
up through the femoral head in bipedal 
position, and through the ischiadic tuberos-
ity if seating position.
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