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ABSTRACT

Introduction: Low back pain (LBP) is an important problem that increased nowadays and affects quality
of life. Sacroiliac joint (SIJ) is one of the important causes of LBP in about 15% 25% of the cases.
Sacrotuberous ligament (STL) is a part of the fibromuscular network of the joint that may alter its
biomechanics and become a diagnostic or management tool in dealing with LBP patients and sacroiliitis.
Aim of the Work: The study aimed to give an anatomical and radiological review of the STL and
correlate it with LBP and sacroiliitis.

Materials and methods: Cadaveric study: 20 formalin fixed and 20 fresh frozen specimens of adult male
human hip, gluteal and upper thigh were dissected exposing the STL and surrounding communications,
also the pelvic cavity was dissected. The length and width of the ligament were measured and calculated
as Mean +SD.

Radiological study: In a retrospective study, 35 pelvic reconstructed CT scans were collected from adult
human male ranging from 20-40 years old and divided into three groups: 2 control groups, group (A): no
LBP nor sacroiliitis, group (B): LBP but no sacroiliitis and group (C): LBP and sacroiliitis and this group
was further subdivided into: group (C-): Normal STL and group (C+): Redundant free limb of the STL.
Shape and length of STL in each group and measurements were statistically analyzed.

Results: In cadaveric study: STL was divided to three limbs: two attached, one extending from posterior
superior iliac spine to back of S3 and its length ranged from 20mm-35mm in formalin fixed specimens
and from 32.9mm-44mm in fresh frozen specimens, and the other one extending from back of S3 to
back of S5 and back of the coccyx and measured 28. Imm-38.4mm in formalin fixed specimens and from
35.2mm-45mm in fresh frozen specimens. The third limb (free limb) extending from the previous point
to midpoint of medial surface of ischial tuberosity and its mean length was 45.21+ 6.04mm in formalin
fixed specimens and 52.17+ 8.39mm in fresh frozen specimens.

In radiological study: Redundancy of free limb of the STL was found in 10 out of 16 of CT scans with
sacroiliitis with increased mean length up to 69.38 mm.

Conclusion: Wide attachment of STL to the surrounding was observed and may affect SIJ biomechanics
and increases probability of LBP. We recommend in further studies to consider STL in diagnosis and
treatment of LBP patients and clinically evaluate the intensity of the condition and correlate it with the
degree of the laxity of the ligament in CT scans.
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INTRODUCTION

Sacroiliac joint (S1J) is considered the largest
axial joint in the human body that typically
formed between ilium and sacral segment S1, S2
and S3 (Vieeming & Stoeckart, 2007). 1t varies
in its histological composition as the sacral part
is hyaline in nature, but the iliac part consists of
columns of fibrocartilage perpendicular to joint
surface interposed with islands of hyaline cartilage
(Schuncke, 1938) that become also fibrocartilage
with age (Kampen &Tillmann, 1998). The joint
architecture is altered throughout life and vary
in description from diarthrotic, synarthrotic and
amphiarthrotic (Selonen, 1957).

The joint is subjected to higher load and bigger
lever arm in males than in females due to different
relation of the center of gravity to the joint. This
supports the stronger male joint with restricted
mobility (Bellamy et al., 1983).

Innervation of the SIJ was described by many
authors but in conclusion, it receives nerve supply
from dorsal primary rami of the lower lumbar and
upper sacral sections (McGrath & Zhang, 2005;
Patel et al., 2012 and Umimura et al., 2012)

The main function of the SIJ is to absorb
weight from the trunk and transmit it to the
lower extremities through the pelvic girdle.
Many authors described the joint movement, but
the gold standard is the RSA (roentgen stereo
photogrammetric analysis) technique. It was
proved that the maximum sagittal rotation of the
joint never exceeds 3.6° and translation of the
joint never exceeds 2 mm (Kibsgdrd et al., 2012).

SIJ has a strong fibromuscular network that
is adjusted to joint stability. Muscles such as, the
lower lumbar multifidi, the coccygeus muscle, the
piriformis muscle, biceps femoris muscle and the
gluteus maximus muscle (Woodley et al., 2005
and Vleeming & Stoeckart, 2007). Ligamentous
support of the joint includes the interosseous
ligaments, ventral and dorsal sacroiliac ligaments,
sacrotuberous ligaments (STLs), sacrospinous
ligaments (SSLs) and the iliolumbar ligaments
(Vleeming & Stoeckart, 2007). Integrity of
this fibromuscular composite in addition to
the interlocking bony articular surfaces and
posterosuperior wedging of the sacrum into the
ilia, are important for joint stability by generating
a perpendicular compressional response pressure
to the joint to overcome the forces of gravity
(Vieeming et al., 1990-a &1990-b).
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Low back pain (LBP) is a growing problem
due to increasing dependency on non-human
techniques in work and in life. The problem has
enlarged to the extent that one in each seven visits
to the primary care center complains about a
musculoskeletal disorder and back pain accounts
for about 20% of those cases with 14% specifically
pointing to the lower back (Jordan et al., 2010).

SIJ acquired a great attention in studies
recently due to its great participation in LBP and
responsibility for about 15% -25% of patients
(Cohen, 2005). Sacroiliac pain may be referred to
one of these points, buttocks in 94% of patients,
lower lumbar in 72%, thigh in 48% and lower limb
in about 28% (Slipman et al., 2000). S1J affection
may directly affects the discs and most probably
the higher lumbar joints as well (Vieeming &
Stoeckart, 2007).

STL is an important component of the SIJ
fibrous apparatus that connects the sacrum to the
ischial tuberosity extending up to joint capsule
and it gives many connections to the surrounding
muscles and ligaments (Bierry et al.,2014).

STL contributes to the joint biomechanics and
stability as loading forces on the STL in different
positions decreases the total amount of rotation
"nutation and counternutaton" significantly
(Vieeming et al., 1989-b) and sacral mobility
is increased in stiffness of the STL and the SSL
(Hammer et al.,2013).

The main function of the STL is to resist
nutation of the sacrum during weight loading of
the pelvis (Vleeming et al., 1989-b). Weight is
transmitted from sacrum to iliac bones through
posterior interosseous ligaments " primary
loading ligament" causing sacral rotation that
subsequently causes secondary load on the
STL that balance the primary force and this
mechanism is called “force couple”. So sacral
movement axis must exist between these two
levers. This mechanism takes action to antagonize
lumbar lordosis produced by standing position
as the line of gravity in this posture is anterior
to sacral axis and posterior to acetabular axis.
(Dontigny, 2011-a).

On the other hand, during walking, the pelvis
become asymmetrical when the leg is raised
from the ground and it bends laterally to the side
of supported leg forming an oblique axis from
S1 on the loaded supported side to S3 on the
unsupported side (Dontigny, 2011-a). Here, the
gravity line is ventral to this axis and the sacrum
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rotates ventrally at S1 on the unsupported side
and dorsally at S3 at the supported loaded side to
oppose the loading force (Dontigny, 2007) and
this is called controlled instability (Gracovetsky,
2007). To compensate this instability, the gluteus
maximus muscle at its sacral attachment pulls the
sacrum obliquely downward in the same direction
of the STL and piriformis muscle pulls it laterally
in the direction of the SSL (Dontigny, 2011-a).

Also, the STL may participate in pelvic
pain when the sacrum rotates anteriorly causing
loosening of the ligament and destabilize sacral
mobility and pelvic diaphragm causing pelvic
pain (Dontigny, 2011-b).

So, the aim of this study is to give a detailed
anatomical and radiological study of the STL as
an important component of the fibromuscular
network affecting stability and the biomechanics
of the S1J that in turn may generate or relieve LBP
and influence the quality of life.

MATERIALS AND METHODS

Cadaveric study

20 formalin fixed hip and gluteal region
specimens of adult male human were used in the
present study from the dissecting room of the
Anatomy and Embryology Department-Faculty
of medicine- Ain Shams university after approval
was obtained from the department.

To approach the region of the SIJ, a curved
incision was made from the posterior superior iliac
spine downward and inward and along the iliac
crest till sacrum then downward and vertically till
coccyx then downward and outward to the back
of the thigh. A large flap of skin and superficial
fascia was reflected outward exposing deep fascia
and gluteus maximus muscle (Romanes, 1986).

Then the gluteus maximus muscle was
dissected from the STL and reflected laterally
to expose the extension of the STL completely,
piriformis muscle projecting from greater sciatic
foramen and sciatic nerve below it. Another
incision was made in the inner aspect of the
back of the thigh. A flap of the skin, superficial
fascia and deep fascia was dissected and reflected
outward exposing the hamstring muscles.

The pelvic cavity was sawed into two halves.
Skin, superficial fascia, pelvic organs and internal
iliac branches were removed exposing the pelvic
wall covered by parietal layer of pelvic fascia.
Piriformis fascia was removed gently to expose
sacral plexus sparing a part of obturator internus
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fascia to see pudendal nerve entering the pudendal
canal. The coccygeus muscle was dissected to
expose the SSL.

20 fresh frozen cadaveric hip and gluteal
regions ranging from 20-40 years old were
obtained from the Faculty of medicine- Ain
Shams University dissection room and they were
preserved in a standard morgue refrigerator at
-20°C. As the hip joints in the specimens were
previously removed in orthopedic studies, the
remaining flap of the gluteus maximus muscle
was carefully separated from its insertion and
followed till its origin from the back of the STL,
iliac crest and sacrum. The STL and the SSLs were
traced. A medial incision was done in the back of
the upper thigh and skin and superficial fascia
were reflected laterally to expose the attachment
of the STL to the ischial tuberosity, the origin of
the hamstring muscles and the sciatic nerve.

Focusing on the STL, it was divided into three
parts (Figure 1):

a) Attached part
Which was further sub -divided to two parts:
The limb (AB):

extending from posterior superior iliac spine
to the back of S3.

The limb (BC):

extending from the back of S3 to the back of
S5 and back of coccyx.

b) Free part

The limb (CD) extending from the back of
S5 and coccyx to the medial aspect of ischial
tuberosity.
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Fig. 1: A photograph of a fresh frozen hip and gluteal region
showing the subdivision of the sacrotuberous ligament into

three limbs (AB, BC and CD).
SC: sciatic nerve, Isch.T: Ischial tuberosity, G. Max: Gluteus
maximus muscle,

SSL: sacrospinous ligament



Kallini et. al.,

The length of each limb and the width of the
two ends of the free limb (sacral and tuberous
ends) were measured by an Electronic Digital
Caliper and were calculated as Mean + SD.

Radiological study

In aretrospective study from February 2017 till
June 2017, 35 cases of adult males ranging from
20-40 years old pelvic CT scans were collected.
All the scans were studied and supervised by an
expert radiologist.

They were divided into 3 groups

Group A: 9 scans of patients did the scans
for reasons other than LBP and their SIJs showed
normal appearance.

Group B: 10 scans of patients were
complaining of LBP and their SIJs showed normal
appearance (Group A and B represent the control
groups in the present study).

Group C: 16 scans of patients did the scans
because of LBP and their SIJs showed signs of
sacroiliitis and this group was further subdivided
into 2 subgroups:

Group C-: 6 scans showed normal STL.

Group C+: 10 scans showed redundancy of the
STL.

The CT scans were done in TechnoScan
Radiology Center, Cairo, Egypt, using Toshiba
Aquilion 64 Slice CT Machine, Cairo, Egypt. The
axial view was cut in 0.5 mm thickness slices with
1 cm window length. Reconstructed coronal CT
images and sagittal views using Multi Planner
Reconstruction (MPR) technique were used to
create multiple sequential sagittal and coronal
images to expose the full extension of free limb
of the STL.

Bone window density was used to visualize
bony articular plates and trabeculations for better
observation of the pathological signs and density
changes and soft tissue window density was used
for better visualization of muscles and ligaments.

The shape and the outline of the STL were
studied and the length of the free limb of the
ligament was measured in the sagittal MPR
reconstructed scans.

Statistical analysis

Statistical analysis of variance (ANOVA) and
Bonferroni post hoc t-test were used to compare
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the length of free part of the STL in all groups.
The results were calculated as Mean + SD.
P-value was calculated using the SPSS program.
The significance of the data was determined by
P-value (P <0.05 or equal to 0.05 was considered
significant and P < 0.001 or equal to 0.001 was
considered highly significant) (Sawilowsky,
2005).

P-value was corrected according to Bonferroni
procedure by dividing the a value by the number
of the compared groups (m) (¢ / m) so the
significant P-value became (P < 0.0125) and
highly significant P-value became (P < 0.00025)
(Frane, 2015).

RESULTS

Cadaveric results

Through dissection, the study found that STL
extends from posterior superior iliac spine to
midpoint of medial surface of ischial tuberosity
(Figure 2). The study found that the ligament
has three limbs: 2 attached limbs: one extending
from posterior superior iliac spine to the back of
S3 and measured 20mm-35mm in formalin fixed
specimens and from 32.9mm-44mm in fresh
frozen specimens, and the other one extending
from back of S3 to the back of S5 and back of
the coccyx and measured 28.1mm-38.4mm in
formalin fixed specimens and from 35.2mm-
45mm in fresh frozen specimens. The third
limb was free limb extending from the previous
point to the midpoint of medial surface of ischial
tuberosity and its mean length was 45.21+
6.04mm in formalin fixed specimens and 52.17+
8.39mm in fresh frozen specimens.

The study found variation in the direction of
the ligament fibers: they were broad fan shaped
in the upper part, twisting upon themselves
as they pass downward, laterally and to some
extent anterior (Figure 3), they diverge again as
they become anchored in the ischial tuberosity
(Figures 3,4) and finally they extend as a sickle
shaped sharp edged ligament to the ischial ramus
“falciform ligament” (Figure 5).

The STL was found blending with the
surrounding ligaments: it was found to be partially
blending with SSL forming greater and lesser
sciatic foramina (Figure 6).

It was also found to be blending by its upper
attached limb with the long dorsal sacroiliac
ligament (Figure 3).
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The STL was found to give attachments to the
surrounding muscles such as: Gluteus maximus
muscle that originates from the dorsal surface of
the ligament in oblique manner (Figures 3,4,10).
And it was found that the ligament is partially
continuous by its superficial fibers with the
biceps femoris-semitendinosus conjoint tendon
meanwhile, its deep fibers are anchored directly
in the ischial tuberosity (Figure 4) and the sheath
covering the conjoint tendon was also found
continuous with the ligament fibers (Figure 7).

From dissection of the pelvic cavity and the
back of the thigh, the study found two nervous
structures related to the STL: the pudendal nerve
was found passing between the STL and the SSL
while traversing the pudendal canal (Figure 8).
The sciatic nerve was found passing lateral and
parallel to the ligament and the width of the
ligament free limb altered the proximity of the
nerve to the STL as well altered the width of the
sciatic foramina (Figures 9,10). The mean width
of the free limb of the ligament at its sacral end
was 36.86t 5.57mm and 12.12+ 1.09mm at
the tuberous end in formalin fixed specimens.
The mean width in fresh frozen samples was
41.644+3.54 mm at the sacral end and 17.78+
1.63mm at the tuberous end.

Radiological results

Control groups: in group A (Patients without
LBP nor sacroiliitis), the shape of the STL was
uniform (Figure 11) and the mean length of the
free part of the ligament was 47.4 mm & in group
B (patients with LBP but without sacroiliitis), the
STL showed uniform shape (Figure 12) and the
mean length was 51.9 mm. In both groups, axial
and coronal views of the sacroiliac joint showed
normal joint space with regular outlines and end
plates (Figures 13,14).
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In group C (patients with LBP and sacroiliitis),
axial and reconstructed coronal views showed
abnormal sacroiliac joint with variable degrees
of subchondral sclerosis at the iliac side that
exceeds Smm and less commonly at the sacral
side, narrowing of the joint space less than 2mm
according to El Gafy et al., (2001), appearance of
vacuum phenomenon as a sign of degeneration
of the joint articular plates with irregular outlines
and in some cases subchondral cysts were
found (Figures 15,16). This group was further
subdivided into 2 subgroups:

Group C- (Scans showed normal uniform of
the STL): the mean length of the free part of the
STL was 59.6mm (Figure 17).

Group C+ (Scans showed redundancy of the
STL) (Figure 18): the mean length was 69.33mm
(Figure 19).

Statistical analysis

Quantitative image analysis and ANOVA
statistical analysis revealed that there was a highly
significant difference in the length of free limb
of the STL (P= 0.000018) among all the groups
(Table 1; Bar chart 1).

Bonferroni corrected post hoc test (t-test)
for ANOVA revealed statistically significant
increase in the length of free limb of the STL
in patients complaining of LBP with sacroiliitis
and redundant ligament (group C+) (P= 0.0019)
compared to the control groups (Table 2).

On the other hand, there was non-significant
but noticeable increase in the length of free limb
of the STL in patients with LBP with sacroiliitis
and uniform shaped ligament (group C-) (P =
0.0145) compared to control groups (Table 3).
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Fig. 2: A photograph of a formalin fixed adult male human
gluteal region and back of the upper thigh showing a fully
dissected sacrotuberous ligament (arrows) and its different
attachments.

PSIS: Posterior superior iliac spine.

S3: Third sacral segment, S5: Fifth sacral segment.

Isch. T: Ischial tuberosity.

SC: Sciatic nerve.

P: Piriformis muscle.

Med: Medial, Lat: Lateral

Fig. 3: Dorsal view of adult male human fresh frozen hip
showing attachment of sacrotuberous ligament. Starting
fromits broad fan shaped superomedial attachment(A),
the fibers twist downward,

laterally and slightly anteriorly (B). Then fan again as
they reach their destination in the medial margin of the
ischial tuberosity (C). Notice the blending of the upper fibers
of the sacrotuberous ligament with the dorsal sacroiliac
ligament (*). Notice also the oblique fibers (interrupted line)
of the gluteus maximus muscle (G.Max) in relation to the STL.

Fig. 4: A photograph of a fresh frozen adult male specimen of the gluteal region and back of upper thigh showing the fanning (*) of the
sacrotuberous ligament (STL)after its twist as it become attached to the ischial tuberosity (Isch.T). Notice the attachment of the gluteus
maximus muscle (G. Max) to the ligament. Notice also the continuity of the STL with the conjoint origin of the long head of biceps
femoris and semitendinosus(BF_ST) from inferomedial aspect of ischial tuberosity (Isch.T).

SC: Sciatic nerve., SSL: sacrospinous ligament.
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Fig. 5: A Photograph of deep dissection of adult male human Fig. 6: A photograph of deep dissection of an adult human
fresh frozen gluteal region showing the medial falciform gluteal region showing the partial blending (the arrows) of the
extension (FL) of the sacrotuberous ligament (STL) to the sacrotuberous(STL) and sacrospinous ligament(SSL) forming
ischial ramus. Notice the sharp margin of the FL. the greater and the lesser sciatic foramina.

Isch.T: ischial tuberosity, SC: Sciatic nerve

b
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Fig. 7: A photograph showing a closer view of the previous Fig. 8: A photograph of side view of a sagittaly cut pelvic

specimen showing continuity (*) of the fascial covering the cavity in a formalin fixed adult male cadaver showing the

BF_ST with fibers of STL. pudendal canal containing pudendal nerve (PN) as one of the

SC: Sciatic nerve. two terminal branches of sacral plexus(S.plx) passing between
the sacrotuberous ligament (STL) and the sacrospinous
ligament (SSL).

(SCR): Sacrum.
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Fig. 9: A photograph of adult male fresh frozen hip and gluteal
region showing wide sacrotuberous ligament (STL) with
proximity of the ligament with the sciatic nerve (SC).
Isch.T: Ischial tuberosity

Fig. 11: A photograph of adult male human CT pelvis sagittal
view with MPR technique and bone window in an individual
with normal sacroiliac joint and the sacrotuberous ligament
(STL) shows uniform shape and measures 50.107 units (1 unit
= | millimeter).

CX: Coccyx, Isch.T: Ischial tuberosity, UB: Urinary bladder,
SP: Symphysis pubis.
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Fig. 10: A photograph of deep dissection of adult male human
fresh frozen gluteal region showing a narrow sacrotuberous
ligament (STL) with distant sciatic nerve (SC) from it. Notice
the oblique origin (interrupted lines) of the gluteus maximus
muscle (G.Max) from the STL.

SSL: Sacrospinous ligament.

Fig. 12: A photograph of adult male human CT pelvis sagittal
view with MPR technique and soft tissue window in an
individual with normal sacroiliac joint and the sacrotuberous
ligament (STL) shows uniform shape and measures 53.757unit
(1 unit = 1 millimeter).

CX: Cocceyx, Isch.T: Ischial tuberosity, AC: Acetabulum,
UB: Urinary bladder.
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Fig. 13: A Photograph of CT pelvis coronal view with bone
window of adult male human showing normal sacroiliac
joint(S1J). Notice that the joint space exceeds 2mm in diameter
with regular end plates. G. Max: Gluteus maximus muscle, A:
Ala of the sacrum, I: Ileum,

AC: Acetabulum, F: Femur: Rectum

Fig. 14: A photograph of adult male human CT pelvis axial
cut with bone window showing bilateral normal sacroiliac
joint(S1J) with preserved joint space and regular end plates.
UB: Urinary bladder, A: Ala of sacrum, I: lleum.

Fig. 15: A photograph of an adult male human reconstructed
CT pelvis coronal view with bone window showing
bilateral sacroiliitis. Notice bilateral subchondral sclerosis
on the iliac side(S) more than 3mm, appearance of vacuum
phenomenon(V) on the right side(RT). On the left side(LT),
there is space narrowing with subchondral cysts (C) and
irregular outlines.

SIJ: Sacroiliac joint, Ob. I: Obturator internus muscle, R:
Rectum, G. Max: Gluteus maximus muscle, AC: Acetabulum.
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Fig. 16: A photograph of coronal view of adult male human
CT pelvis with bone window showing space narrowing less
than 2mm as a sign of sacroiliitis.

G. Max: Gluteus maximus muscle, SIJ: Sacroiliac joint, A:
Ala of sacrum

I: Tleum, AC: Acetabulum, Ob. I: Obturator internus muscle,
R: Rectum.

Fig. 17: A photograph of adult male human CT pelvis sagittal
view with MPR technique and bone window in a sacroiliitis
patient showing uniform shape of the sacrotuberous ligament
and measures 39.9 units (1 unit = 1 millimeter).

CX: Cocceyx., UB: Urinary bladder.
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Fig. 18: A photograph of adult male human CT sagittal view
with MPR technique and soft tissue window in a sacroiliitis
patient showing irregular outline and redundancy (*) of the
sacrotuberous ligament(STL).

CX: Cocceyx, Isch.T: Ischial tuberosity, SP: Symphysis pubis.
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Fig. 19: A photograph of adult male human CT pelvis sagittal view with MPR technique and bone window in a sacroiliitis patient
showing redundant sacrotuberous ligament(STL) that measures 67.11 mm.
CX: Cocceyx, Isch.T: Ischial tuberosity, SP: Symphysis pubis, PS.m: Psoas major muscle.

Table 1: Average length of free part of the STL in the four groups (ANOVA single factor)

Anova: SingleFactor

SUMMARY
Groups

Group A

Group B

Group C+
Group C-
ANOVA

Source of Variation
Between Groups
Within Groups
Total

SS
1665.918
712.1517

2378.07

284.4
311.9
416.3
357.9

df

20
23

Average
47.4+2.688
51.983+3.543
69.383+ 1.424
59.65+ 1.388

MS
555.305
35.607

Variance
43.356
75.333
12.169
11.571

F P-value F crit
15.595 1.83075E-05 3.098

Highly significant P-value < 0.001
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Table 2: Length of free part of the STL in the control &
group C+ (Bonferroni post hoc test)

t-Test: Paired Two Sample for Means

Group A Group C+
Mean 47.4 69.383
Variance 43.356 12.169
Observations 6 6
Pearson Correlation -0.601
Hypothesized Mean 0
Difference
Df 5
t Stat -5.904
P(T<=t) one-tail 0.00099
t Critical one-tail 3.163
P(T<=t) two-tail 0.0019
t Critical two-tail 3.810

Significant a value < 0.0125

Table 3: Length of free part of the STL in the control &
group C- (Bonferroni post hoc test)

t-Test: Paired Two Sample for Means

Group A Group C+
Group A Group C-
Mean 47.4 59.65
Variance 43.356 11.571
Observations 6 6
Pearson Correlation -0.273
Hypothesized Mean 0
Difference
Df 5
t Stat -3.661
P(T<=t) one-tail 0.007
t Critical one-tail 3.163
P(T<=t) two-tail 0.0145
t Critical two-tail 3.810

Non-significant a value > 0.0125

Length of free part of sacrotuberous ligament (in mm) in

pelvic CT

50
50
40
30
20
10

Group A Group B Group C- Group C+

Bar chart 1: Average length of free part of the STL in the four groups

DISCUSSION

S1J has acquired a great attention recently due
to its involvement in LBP as well the STL as a
component of its supportive and biomechanical
network which is overlooked by many physicians
in dealing with LBP.

The study chose to focus on the STL due to
its accessibility in dissection and visibility in
CT scans. The ligament was found to have two
attached limbs: one extending from posterior
superior iliac spine to the back of S3 and another
one extending from previous point to the back of
S5 and coccyx and a free limb extending from
that point to midpoint of the ischial tuberosity
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and the laxity or redundancy of it can be elicited
and observed. Vleeming et al., (1996) described
a similar division of the STL, dividing it into
attached tuberoiliac ligament and free STL proper.
Woodley et al., (2005) proposed that the extension
of the STL to the coccyx may have a role in force
transmission to the pelvic floor muscles.

Tracing the fibers of the free limb, it was
seen to twist downward, laterally and to some
extent forward and then diverge just before
anchoring in the middle portion of the medial
surface of the ischial tuberosity and finally, the
ligament stretches to reach the ischial ramus as
a falciform extension. Hammer et al., (2009)
described the ligament as twisted shape of two



Kallini et. al.,

triangles connected at their tips. Spirality of the
ligament may be of biomechanical importance
as it causes the different parts of the STL to be
loaded during different stages of movement of
the SIJ resembling the cruciate ligaments (Van
Wingerden et al.,1993).

The wide extension of the STL to the SIJ,
surrounding muscles, fasciae and ligaments
suggested many discussion points that propose
the biomechanical role of the STL in SIJ stability
and its contribution in LBP:

The study found that the upper part of the
ligament is broad fan shaped blending with
the long dorsal sacroiliac ligament which is in
turn attached to gluteus maximus muscle -that
originates also from the back of the STL-, Erector
spinaec muscle and thoracolumbar fascia. So, the
lumbar spine may be also involved in the zone of
the biomechanical effect of the STL and its role in
generation of LBP (Hoek van Dijke et al.,1999).
Vleeming et al., (1996) mentioned that gradual
increase in tension in the STL produces tension in
the long dorsal sacroiliac ligament and alteration
of the SIJ movement. Nutation of the SIJ produces
relaxation of the long dorsal sacroiliac ligament
and tension in the STL. In contrast, counternutation
causes relaxation of the STL that appears only in
the free part as the attached part is adjusted and
masked by the tension produced in the long dorsal
sacroiliac ligament. That composite can be felt
just below the posterior superior iliac spine which
is a tenderness point in 47% of males complaining
of LBP (Vieeming et al.,1996).

The STL was found partially blending with
SSL making a couple with correlated volumes and
cross-sectional areas despite of the wide variations
of their measurements. They rotate in opposite
direction providing oppositional effect on the
pelvis as the STL raises while the SSL depresses
the ischium in relation to the sacrum which can be
of help in pelvic ligamentous surgery (Hammer
et al.,2009). Stiffness of this couple increases
the pelvic motion in contrary of the other pelvic
ligaments (Hammer et al.,2013).

The STL was also found to give attachment
obliquely from its dorsal surface to the gluteus
maximus muscle which is also attached to gluteal
surface of ilium crossing the SIJ and its fascia is
connected to superficial layer of thoracolumbar
fascia and covering the long dorsal sacroiliac
ligament (Vleeming et al.,1996). These different
attachments may give about three different
lines of force transmission through the muscle
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(Hoek van Dijke et al.,1999). Loading application
on the gluteus maximus muscle in the direction
of its insertion produces a significant tension on
the STL (Vieeming et al.,1989-a) and patients
with LBP of sacroiliac origin have gluteus
maximus weakness more than other cases of non-
sacroiliac origin (MassoudArab et al.,2011). So,
gluteal muscle training is highly recommended
in prevention and treatment of LBP (Vleeming
et al.,1989-b; Van Wingerden et al.,1993).

The STL was seen blending by its superficial
fibers with biceps femoris-semitendinosus
conjoint tendon at their origin while its deep
fibers are anchored directly into the ischial
tuberosity and some authors described the STL
as an embryological remnant of the tendon of the
long head of biceps femoris (Berry et al.,2014).
It is emphasized that force is transmitted from
biceps femoris muscle to the STL causing its
tension to antagonize tilting of the sacrum in
transposition from erect to flexed position and this
imply the biomechanical role of the blending of
the STL with biceps femoris muscle. Moreover,
the twisting of the ligament fibers directs the force
transmission from the biceps femoris muscle to the
sacrum horizontally (Van Wingerden et al.,1993).
Also, a little but statistically significant hamstring
shortening was found in LBP as a compensatory
mechanism in gluteal weakness to adjust joint
instability (Massoud Arab et al.,2011). An annular
fibrous covering was found covering the STL,
ischial tuberosity and the proximal attachment
of the hamstring muscles and it receives an
extension from gluteus maximus fascia. It has
macroscopic and microscopic characters of a
retinaculum and its function is to connect and
anchor these components more than smoothening
their movement. it may also play a role in force
transmission and collaboration of STL, biceps
femoris -semitendinosus and gluteus maximus
muscle (Pérez-Bellmunt et al.,2015). Core
strengthening exercises and muscle stretching
improves the hamstring flexibility and helps in
protection of the STL from injury and share in
prophylaxis against LBP (Heiser et al.,1984).

STL was found in close relation to the
pudendal nerve which was found passing between
it and the SSL. Pudendal entrapment syndrome
was classified to four types and STL may be
involved in this condition by different ways like:
inter-ligamentous (STL and SSL) compression of
the nerve (type II ), or type III if the falciform
extension fused with obturator fascia with
increased thickness may trap the nerve in the
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Alcock’s canal, or by increasing width of the STL
that may result in narrowing of sciatic foramina
and entrapment of the nerve as detectable STL
width variation was observed in this study. In
addition, sometimes the fascial sheath of the
pudendal nerve fuses with the fibers of STL and
causes entrapment of the nerve by increasing the
traction of this fusion at the exit of the nerve from
lesser sciatic foramen (Loukas et al.,2006) and
rarely, STL ossification (Sandri et al.,2013). STL
may also provide a treatment approach through
trans-gluteal technique in which the pudendal
neurovascular bundle is released through opening
a window in the ligament (Robert et al.,1998).

The present study found proximity between
STL and sciatic nerve. Adhesions in some cases
of sciatica can be found between the hamstring
tendon and the sciatic nerve (Puranen &
Orava.,1988) and the hamstring muscles is
continuous strongly with the STL and the fibrous
retinaculum connecting them is attached to gluteus
maximus fascia which splits laterally forming
a canal enclosing sciatic nerve and posterior
femoral cutaneous nerve (Pérez-Bellmunt
et al.,2015). A case study was reported about a
patient who had a refractory sciatic pain that was
relieved after deep transverse friction of the STL
(Hackett.,1958; Buijs et al.,2007). Although STL
is connected to almost all the structures involved
in gluteal sciatica (gluteus maximus, piriformis
and the hamstring muscles), the exact relation
between the ligament and the condition is not full
justified and needs further research.

In the radiological part of this study, STL
in reconstructed CT scans showed signs of
irregularity and redundancy in 10 out of 16 of
cases of sacroiliitis with a significant increase
in its length proposing a significant relationship
between sacroiliitis and tension of the STL.

Laxity of the STL may produce or aggravate
LBP through increasing SIJ mobility or developing
asymmetrical force transmission across the joint
that alters its compression and force closure
(Vieeming et al.,2012).

LBP nowadays is not an aging disease but, the
incidence in young adults is increasing up to 30%-
50% in life time due to psychological distress,
increased competitive sports, spending long time
watching television and sitting, growing smoking
ratio and manual work (Sjolie.,2004). Relation
between physical activity and LBP was proved
to be U shaped as both vigorous activities and
sports and sedentary lifestyle showed increased
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LBP incidence (Hildebrandt et al.,2000 and
Heneweer et al.,2009). So, moderate regular
exercise is recommended in prevention of such
expanding health problem. About 30 minutes at
least of daily exercise of moderate intensity was
recommended by the Centers for Disease Control
and Prevention and American College of Sports
Medicine (Hildebrandt et al.,2000).

CONCLUSION

The present work focused anatomically and
radiologically on the STL and its biomechanical
role in the stability of the S1J. The study also tried
to correlate the STL with S1J inflammation and its
participation in LBP. The radiological work was
retrospective so, we recommend in the further
studies to clinically evaluate the patients to assess
the degree of severity of the condition in relation
to the degree of the laxity of the ligament. This
work also recommends considering the STL as
one of the tools of diagnosis and management
of LBP and sacroiliitis to reach optimum results
in treatment and improve this condition as it is a
quality of life affecting problem.
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