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Low back pain is the most widespread manifestation of pathology in
the locomotor system. This pain has a multifactorial nature and in
a number of cases can be caused by ligament defects in the lumbo-
sacral region, particularly in the iliolumbar ligaments. Objective.
To find out the modern trends in the development, clinical manifes-
tation and diagnosis of iliolumbar ligament (ILL) syndrome based
on the analysis of scientific-medical information. Results. ILL synd-
rome is characterized by variability of its form, attachment sites
and even number. It has been revealed that ILL’s play an important
biomechanical role in providing of stability in the frontal plane on
the level of Ly vertebra, and in the horizontal plane they restrict
rotation of Ly with respect to the pelvis. Asymmetry of the spatial
orientation of ILL causes an increased risk of formation of disc
herniation in Ly—S;. Under the effect of overloads ILL’s develop
structural changes or damages, whose risk increases with age.
Diagnostic algorithms usually provide use of physical and radial
techniques for revealing of ILL damages. Difficulties in physical
diagnosis and blocking of ILL syndrome are caused by their in-
sufficient specificity. Also rather weak is an association between
pain manifestations in the low back and results of radiological exa-
minations. CT and MRI make it possible to visualize ILL’s, but so
far these opportunities do not give too much for practice because
of absence of any signs, whose relationship with the appearance
and dynamics of low back pain would be doubtless. Ultrasound exa-
mination is a more informative method for instrumental diagnosis
of ILL syndrome. Conclusions. Development of provocative tests
and therapeutic-diagnostic blocks, which hold on the principles
of evidence-based medicine, is a promising trend in improving di-
agnosis of ILL syndrome. Biochemical criteria for revealing and
monitoring ILL pathology and their correlation with sonographic
characteristics of different stages in the development of ligamen-
topathy require specification. Key words. lliolumbar ligament, ana-
tomical-biomechanical peculiarities, pathogenesis of iliolumbar
ligament syndrome, methods of diagnosis.

Binv y HudicHill yacmumi cnunu € HAUNOWUPEHIUWUM NPOABOM
namonozii onopHo-pyxoeoi cucmemu. Bin mae myromughakmo-
pianvHy npupooy i 6 Husyi 6unaoxie mooce 6ymu 006yMO8IeHUM
NOpYULeHHAMU 36’130K NONEPeK08o-KPUNICOBOI OINAHKU, 30Kpe-
Mma, kryboso-nonepexosux. Mema. Ha niocmasi ananizy Hayko-
80-MeOUYHOI IHGhopmayii usHauumu cy4acHi meHOeHyii wooo
PO36UMKY, KIIHIYHUX NPOSEI6 | OIACHOCMUKY CUHOPOMY K1YO080-
nonepexogoi 36 a3xu (KI13). Pesynomamu. KI13 xapaxmepu3syiomucs
sapiabenvricmio hopmu, Micyb NPUKPINIEHHs Ma HAGIMb IXHLOT
Kinbkocmi. 3’scoeano, wo KI13 gidiepaioms éasiciugy 6iomexamiu-
HY pob Y 3abe3neyenti cmabiibHoCmi y pOHMAIbHIL NAOWUHI
Ha pisui Ly xpebys, y copuzonmanvhiic — obmedxncyloms odep-
mannsi Ly no sionowennio 0o masa. Acumempis npocmopogoi
opienmayii KI13 o6ymoentoc niosuwenns pusuxy @Gopmyeanus
epuoici midiexpedbyeeux ouckie L;—S,. 11io dicio nepenasanma-
ocensv y KII3 eunukaroms cmpykmypui 3minu abo yukoodicenHs,
PUBUK AKUX 30I16ULYEMbCA 3 GIKOM. JliaeHOCmMUYHI aneopummu,
3a36uuail, nepeddauaioms 6UKOPUCIAHHA QI3UKATbHUX | NPO-
Menesux mMemooux eusgienus yuikooxcenv KII3. Tpyonowi ¢i-
3uKanbHoi diaenocmuku ma 6n0xkad cunopomy KII3 obymosneni
Hedocmamuwboro ixHboto cneyugiunicmio. Takooc docums ciabka
acoyiayis migic nposieamu OO0 8 HUICHIT YACUNI CRUHU Mda pe-
symemamamu npomenesux docaiodxcerv. KT i MPT oaiomwb 3mo2y
sisyanizyeamu KII3, npome 0ns npakmuku yi MO*CIUBOCMI HA-
pasi manoingopmamueni uepes i0cymuicmo 0yOb-sKUX O3HAK,
830EMO38 30K AKUX 3 BUHUKHEHHAM | OUHAMIKOIO OO0 8 HUJICHIL
yacmuui cnunu € de3cymHisHuM. Ingopmayitinitiuuum memooom
iHcmpymenmanvroi oiaznocmuxu cunopomy KII3 € ynompasey-
Koee obcmedicenns. Bucnoexu. Ilepcnexmusnumu nHanpamamu
noninwenns oiaenocmuxu cunopomy KII3 € pospobrenns ¢hizu-
KATbHUX NPOGOKAMUGHUX Mecmig 1 NIKY8aANbHO-0Ia2HOCMUYHUX
6710Ka0, AKI 6A3YIOMbCS HA NPUHYUNAX O0KA30801 MeOUyUHLU.
Tlompebyiomb ymounenns OloxXimiuni Kpumepii @useieHHS ma
Mmouimopuney namonoeii KI13, ixus xopensyis 3 conoepagivnumu
Xapakmepucmukamu pisHux cmaoiti po3eUmKy AieaMeHmonamii.
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Pain in the lower back is the most common mani-
festation of musculoskeletal disorders [1-4]. It has
a multifactorial nature and in some cases may be due
to disorders of the lumbosacral region, in particular,
the iliolumbar [5-8].

The purpose of the review: based on the analy-
sis of scientific and medical information to identify
current trends regarding the development, clinical
manifestations and diagnosis of iliolumbar ligament
syndrome.

Anatomical and biomechanical features of the ilio-
lumbar ligaments

Anatomical studies of the iliolumbar ligaments
(ILLs) indicate variability in their shape, attach-
ment sites, and even their number [9]. Fundamental
editions consider it both as a single structure [10]
and as one consisting of two parts [11]. A. Fujiwara
et al. [12] identified two options: type A is charac-
terized by the division of the ILLs into anterior and
posterior, and type B does not stipulate such a dis-
tribution. The angle of the anterior part in the type
A ligament is more oriented backwards, compared
to the type B. The posterior part is shorter and more
oriented backwards in men than in women.

A. Pool-Goudzwaard et al. [13] found that after
dividing the iliolumbar ligaments into two bundles
in the experiment, the range of motion in the sacro-
iliac joint (SIJ) increased significantly. According to
this study, the greatest influence on this mobility is
exerted by the anterior part of the ligament. The au-
thors suggested a high probability that postoperative
complications up to the instability of the SIJ may
be due to surgical division of this ligament during
operations on the lumbosacral spine. The posterior
part of the ILL is directed specifically along the plane
of the SIJ. It also provides a restriction of the discre-
pancy between the auricular surfaces of the sacrum
and iliac bone during nutation.

T. Aihara [14] fixed sacral and iliac bones
of the five corpses with Ly vertebral spondylolysis.
The author created different bending/straightening
forces and left / right rotation for bending/straigh-
tening of Ly and Ly before and after the separation
of the ILLs. It is established that bending and axial
rotation are largely regulated by the ILLs, especially
their posterior part. The author concluded that the in-
tegrity of the ILL, especially their posterior part, de-
termines the stability of the lumbosacral spine and
the degree of Ly sliding relative to the sacrum. Ac-
cording to the author, this fact should always be kept
in mind during the treatment of Ly spondylolysis, and
to reduce the degree of lysthesia, it is necessary not to
expose the ILLs to excessive stress. It has also been

found that the ILLs play an important biomechanical
role in ensuring frontal stability at the levels of Ly
vertebrae and, to a lesser extent, L;y. Although ILLs
are not always attached to the transverse process
of the Ly, their stabilizing ability extends to the Ly
through the cross-links. This function provides ap-
proximately 8° tilt to the left and 8° tilt to the right,
a larger tilt causes the connection to be overstressed.
The ILLs stabilize the lumbar spine in the sagittal
plane. They regulate the mobility of L;, and, most
importantly, Ly. During bending, the ILLs are tensed,
and during straightening undergo reduction.

In the horizontal plane, the ILLs also play a stabi-
lizing role and limit the rotation of the Ly relative to
the pelvis. In this way, the arcuate joints are protec-
ted from intense and repeated compression. In cases
of separation of the ILLs as a result of surgery, appa-
rently due to these circumstances, there are degenera-
tive changes in the arcuate joints.

A study of MRI scans showed the most impor-
tant role of asymmetry of the spatial orientation
of the right and left ILLs in increasing the risk of her-
niation of intervertebral discs L;y—S,, rather than their
length [15].

Modern views on the pathogenesis of ILL syndrome

Under the action of overloads, ILLs can either be
damaged [16] or, like other ligaments, change ac-
cording to the principle «form follows function» [17].
The changes that occur in the ILLs are similar to
those in tendons and ligaments of other localization,
respectively, the mechanisms of formation of adap-
tive and pathological changes in these structures are
common [18, 19]. The latter allows to view changes
in the ILLs from the same positions as changes in
the relationship of another location.

According to A. M. Yurkovsky [20], structural
changes in the ILLs are the result of the interaction
of many factors. At the same time, there is reason to
believe that regardless of their nature, the changes
that occur take place in certain stages: reactive <> po-
tentially reversible — irreversible. And each of these
stages corresponds to a certain histological picture.

The stage of reactive changes is a short-term adap-
tive and relatively homogeneous thickening of a part
of a tendon or ligament, which provides redistribution
(reduction) of load per unit cross-sectional area [21].
This adaptation differs from normal to load, in which
there is only a slight change in thickness [22]. It is
logical to assume that such changes are also inherent
in the ILLs, because thickening of this ligament was
observed in ballet dancers and athletes, both in those
who presented with pain, and in those who did not
have it at the time of the survey [6]. Confirmation that
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such reactive transformations may occur in response
to overload was obtained during the study of tendons
and ILLs [23, 24].

It should be noted that ligament damage can oc-
cur under conditions of relatively low levels of load,
for example, according to experimental data by
P. P. Provenzano et al. [25], structural violations were
detected under conditions of stress increase of 5.14 %.
The risk of ligament and tendon damage increases
with age due to a decrease in the content of water,
glycosaminoglycans and increased expression of ma-
trix metalloproteinase-9 (secondary to insignificant
changes in collagen) [26].

Noting a certain similarity of changes that occur
in response to congestion in the ILLs, as well as in
the ligaments and tendons of other localization, we
should not forget that each of these structures has its
own, unique properties, which determines the ability
to respond to congestion [27].

Presentation and diagnosis of ILL syndrome

According to N. Bogduk, anatomical structures
can be a source of pain in the lower back in the fol-
lowing cases: if they have innervation; are able to
reproduce pain in healthy volunteers similar to that
determined clinically; if there is a possibility of their
damage as a result of inflammation or injury; if it is
possible to verify the changes by reliable diagnostic
methods [28, 29]. Therefore, functional and dystro-
phic disorders of the lumbosacral spine and sacroiliac
joint can cause lower back pain [5].

The proportion of ligament disorders in the struc-
ture of possible causes of lower back pain, accord-
ing to some estimates, reaches 8.9 % [6]. Moreover,
the ILLs are most often considered as a structure po-
tentially able to initiate this pain [30-33].

[liolumbar syndrome most often occurs in athletes
who experience significant static loads on the lumbar
spine during training. The disease usually occurs in
people not older than 35 years. All patients experi-
ence constant pain in the lower back and groin, which
is exacerbated during running, lifting heavy objects,
rotational movements [5, 6, 34].

Diagnostic algorithms usually involve the use of phys-
ical and radiological techniques to detect damage to the
ILLs. However, there is no consensus on the possibilities
of physical methods: some experts doubt their reliability
[28], others believe that they are quite sensitive [32, 33].

Physical examination mostly focuses on the fol-
lowing signs: the presence of characteristic are-
as of reflected pain in the groin and outer thigh to
the level of the knee joint (with radiation of groin
pain in case of damage to the ILLs in place of attach-
ment to the transverse processes of the vertebrae and

along the outer thigh under conditions of violations in
the area of distal attachment); the presence of a posi-
tive provocative test (sharp increase in pain dur-
ing the reduction of the hip bent at right angles and
the pressure on its axis); the presence of a positive
rotational test (pain in the affected area of the ILLs
during pelvic rotation); tenderness on palpation in
the «ILLs areay [5, 6, 32, 33].

The possibilities of the latter technique (i. e. palpa-
tion of the ILLSs) are the least clear. On the one hand,
there are doubts about the reliability of the informa-
tion obtained in this way [28], on the other hand, there
are data that seem to confirm the feasibility of palpa-
tion [5, 6, 16, 34].

For example, a symptom such as tenderness on
palpation in the area of the transverse processes
of the lower lumbar vertebrae, iliac wings, and
the upper third of the sacroiliac joint has been ob-
served in patients with ILLs injury [5]. Some studies
note tenderness on deep palpation in the area between
the inner wing of the iliac bone and the spine in some
patients with pain in the lower back, which also,
according to the authors, suggests an impairment
of the ILLs [16]. Palpation of the ILLs in conditions
of lower back pain is clearly indicated by P. Brukner
and K. Khan [33]. But, unfortunately, those authors
whose reliability is not in doubt, do not provide any
data to obtain an idea of the sensitivity, specificity
and accuracy of the study, based, if understood, only
on the assumption that the I[LLs are palpable [33].

The factor that determines the possibility (or im-
possibility) of palpation is nothing more than the thick-
ness of soft tissues (i. e. subcutaneous fat, lumbar
fascia, m. erector spinae, m. multifidus, m. quadratus
lumborum) in the projection area of the lumbosacral
joint [28, 29]. The variability of the parameter can be
illustrated in such a way: 5.8—6.7 cm at the level of L,y
and 5.3—8.8 cm at the level of Ly [16]. It is believed that
the diversity of the structures of the soft tissue layer
and the wide range of values of their thickness do not
give grounds to confirm with certainty that the local
pain in this area is associated only with the ILLs [35].

The difficulty of physical diagnosis of ILL synd-
rome is that today there are no highly sensitive and
specific methods of manual testing, and the diagnosis
is often established on the basis of analysis of a set
of provocative clinical tests [25]. Some authors con-
sider it necessary to use 5 or more tests in one patient
to increase the informativeness and diagnostic value
of provocative tests.

The proposed, due to the ambiguity of these physi-
cal data, diagnostic blockade also, according to some
researchers, does not solve all the problems associated
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with the lack of specificity of these techniques. Howev-
er, among the authors of scientific works there are sup-
porters of the opinion that this manipulation allows to
clarify the diagnosis and, moreover, to reduce the pain
syndrome [6]. However, others deny both the therapeu-
tic effect of the procedure and its specificity [28, 29].

Discussions about the diagnostic value of blocka-
des performed without radiological or sonographic
control over the accuracy (or selectivity) of anes-
thetic administration into the ILLs force doctors to
use it only in combination with physical and radiation
methods. After all, even the reduction of pain after
the introduction of anesthetics in the area of the ILLs
does not mean that the disorder of this structure is
the only source of pain in the lower back. However,
for other reasons, diagnostic injections, according to
S. S. Boyajian [37], help to make a definite diagnosis
in no more than 70—80 % of cases (and under condi-
tions of radiological control).

Of course, physical methods, even in combina-
tion with diagnostic blockade, cannot provide com-
prehensive information about the sources of pain in
the lower back. But the hopes placed on new imag-
ing technologies also did not fully materialize, both
in general for such pain and in case of damage to
the ILLs. Many researchers have noted a rather weak
association between the manifestations of lower back
pain and the results of radiological studies [38—40].
As for the visualization of the ILLs by this method,
such a possibility appears only in the case of its os-
sification (usually secondary).

Computed tomography (CT) solves the same prob-
lems. However, in contrast to traditional X-ray spon-
dylography, this method allows (according to some
data in 83 %) to visualize the ILLs due to the pre-
sence of fat. But this feature is used not only to di-
agnose disorders of the ILLs, but also to visualize
the Ly vertebra (as ILLs frequently take their origin
from it) for further use as a guide for the identifica-
tion of transitional vertebrae [42].

In contrast to CT, magnetic resonance imag-
ing (MRI) allows almost in all patients to visualize
the ILLs in the form of single or double hypointensive
strands on T1- and T2-weighted images [43]. However,
the method in the case of using only axial and (or) sagi-
ttal sections does not give a complete picture of the an-
atomical and morphological features of the ILLs,
the image is fragmentary. Therefore, it is necessary to
use 3D mode and computer reformation to obtain in-
formation about the spatial position of the ILLs [44].
However, for practice, these possibilities of MRI are
uninformative due to the absence of any signs, the re-
lationship of which with the development and time

course of pain in the lower back is unquestionable.
Of course, in this context, it is not a question of dama-
ge to the ILLs due to pelvic fractures, when MRI can
actually give clinical information about the presence or
absence of damage to this structure [45].

Application of thermography in disorders of ILLs

Some believe that the method allows to visuali-
ze certain changes in case of damage to the ILLs:
in the acute period in the form of zones of increased
heat radiation in the projection zone of the connection
with the spread to neighboring areas (presumably,
due to lower quadrant sensory irritation syndrome);
at a later date (with the development of dystrophic
changes) in the form of zones of reduction of heat ra-
diation. Moreover, in both cases, the greatest severity
of changes was noted in the area of distal attachment
of the ILLs [5, 46]. Unfortunately, there are no recent
publications in relevant scientific sources that would
confirm the above results. In general, according to
most authors, this method has low prognostic [40] and
diagnostic value [46].

A more informative method of instrumental di-
agnosis of ILL syndrome is ultrasound, which al-
lows the differentiation of reactive, potentially rever-
sible and irreversible lesions. In the stage of reactive
changes, ultrasound examination identifies intact col-
lagen bundles with hypoechoic areas and ligament
thickening scattered between them. These features
are due to an increase in the amount of bound water
(due to increased production of proteoglycans) [47].

In the reverse stage, ultrasound results reflect dis-
organization of the extracellular matrix, which en-
hances the increase in the thickness of the ligament
or tendon and the disorganization of collagen fibers.
Sonography reveals heterogeneity of the fibrillar tex-
ture and small hypoechoic foci [48].

In the stage of irreversible changes sonographic
studies show hypoechoic zones with poorly differenti-
ated small bundles of collagen, an increase in the num-
ber of vessels. In patients of the fifth or sixth decade
of life, the echo-pattern of ILL syndrome may become
more uncertain due to foci of myxoid (from the fifth
decade) and fatty dystrophy (from the sixth) [49].

Conclusions

Promising areas for improving the diagnosis
of ILL syndrome are the development of provocative
physical tests and treatment and diagnostic blockades,
which are based on the principles of evidence-based
medicine. The biochemical criteria for detecting and
monitoring disorders of the ILLs, their correlation
with the sonographic characteristics of different stag-
es of ligamentopathy need to be clarified.
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