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KomnnekcHaa peabunuraumsa pertem |Gkl
W NOAPOCTKOB NpU AUCHYHKLMM
KpecTL0B0-N0AB3A0WHbIX CYyCTaBOB
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AHHOTALMA

06ocHosanue. C bosblo B CMHe BCTPeYaloTCs Bpauu MHOruX crneumansHocTen. OgHa u3 Haubonee YacTbiX MPUUKH He-
cneunduyeckoii 6onm B cnnHe (HBC) — 3to amcdyHKuma KpectuoBo-noas3nowwHbIx cyctaBos (KMC). CywecTsytoT obienpu-
HATbIE MOAXOAbl NIEYEHUS [AHHOM MaToNoruK, BKIIKOYasA MeMKaMEHTO3HYI0 KOpPeKLMIo, (U3noTepaneBTUYECKOe NeYeHMe,
neyebHble OMoKaabl U MaHyanbHyto Tepanuio (MT). B 0onbLUMHCTBE CilyyaeB AaHHble MeTofbl U MT moMoralT yMeHbLIKTb
BbIpaXXeHHOCTb 60/1€BOr0 CMHAPOMA C BocCTaHOBNEHUEM dusuonorndeckon noasmkHoctu KINC. OpgHako ecTb KaTeropums na-
LIMEHTOB, Y KOTOPbIX, HECMOTPS Ha MPOBOAMMYIO Tepanuio, coxpaHsieTcs 6onb B crHe. Hanbonee BeposTHbIE MPUUMHBI HEI-
derTnBHoCcTM MT — 3T0 HapyLueHe MbiLeyHoro 6anaHca, NofAepuBaloLLee cycTaBHble AUChYHKLMKU. KoppeKums JaHHOro
TUMa HapyLUEHMIA NPOBOAMTCS C MOMOLLbI0 APYTUX PeabunuTaLmMOHHBIX METOAMK.

Llente uccnedoearus — pa3paboTaTb KOMMIEKCHYO NporpamMMy peabunutaumu naumeHToB ¢ HBC, Bo3HMKLLEN Ha (oHe
ancdyHkumm KIC.

Mamepuanel u Memodel. B npocnekTMBHOM MUcCeJ0BaHUM y4acTBOBanuW 54 nauueHTa B Bospacte oT 7 1o 18 net ¢ xa-
nobamu Ha 6osb B MOSCHNYHO-KPECTLLOBOM 0TAefe MO3BOHOYHWKA. [laLumeHTOB pa3gennnm Ha ABe rpynnbl: B NepBOM OCY-
LECTBAANM MaHyaNlbHYl0 KOPPEKLMI0 AMCHYHKLUMM C MoCnefyoLien MexaHoTepanuen Ha BnoKoBbIX TpeHaxeépax, BO BTOPOI
KOPPEKLMI0 CYCTaBHOM AMCHYHKLMW BBIMOSHAMM C NMOMOLLBIO CrieuuanbHO NofobpaHHbIX ABUKEHUI, NPOBOAUMBIX acMMe-
TPUYHO B 3aBUCUMOCTY OT BbISIBNIEHHBIX HApYLLEHWUH, @ MPOrpamMMa JieueOHOM TMMHACTUKY BKITloYana MexaHoTepanuio 1 noc-
TyparbHble TPEHUPOBKU. Ha Bcex 3Tanax peabunuTaLMoHHOTO NeYeHUs Mo CMCTEME MPOrpeccuu NpoBOAMAM 00yYeHWUe Mbl-
LUEYHOMY KOHTposto. 1o noKa3aHWAM BCEM [ETAM OCYLLECTBASIM MArKue TexHuku MT.

Pesynbmamei. PaspaboTaHa nostanHas cucTeMa OLeHKM BMOMeXaHWKM ABVKEHWA U ToHMKO-(ha3nuyeckoro banaHca.
Co3paHa MeToaymKa peabunutaumonHoro nedenns HBC ¢ conytctaytowen auchyHkumei KINC, nogbupaemas nHavBuayansHo
B 3aBMCMMOCTM OT BbISIBJIEHHbIX HapyLUEHMIA M 0COBEHHOCTEN [BUraTeNlbHOM aKTUBHOCTY.

3aknwoyenue. MpenaraeMas cucTeMa peabunutaumum ynpoLLaeT 1 cucTeMaTusupyet paboTy ¢ rpynnoli AeTeii M NoapocT-
KOB, NPeABbABNAKLLMX anobbl Ha 6071 B CNMHE NpU HaNMYMKU KOCTHO-CYCTaBHOW aAnchyHKumu. loBbiwaetcs 3ddeKTUBHOCTb
peabunutaumMm 3a CYET TOYHO NOAOBPaHHBIX METOAMK B 3aBMCMMOCTM oT nepBonpiunHbl HBC Ha doHe ocTpo BO3HMKLLEN
unu peumaveupyioLien aucdyHrumm KINC. Metoamnka peabunurtaumm, HanpaeneHHas Ha NPOQUIAKTUKY NOBTOPHLIX AUCHYHK-
uni KMC, noMoraet npefoTBpaTMTh peLyanBbl 6011 B CMIMHE U MUHUMU3MPOBATb PUCK Pa3BUTUA CYCTABHOM MaToNOMN HUX-
HWX KOHEYHOCTEMN.

KnioueBble cnioBa: 60/b B CMMHE Y [eTel WM NOLPOCTKOB; AUCHYHKLMA KpecTLoBO-noaB3AoLwHoro codneHenus (KMC);
CMHAPOM MOAB3J0LIHO-NOSCHUYHON MbILULbI; CUHAPOM KBaApaTHON MbILLbI MOACHULbI; LePBUKaNbHbIA YPOBEHb Hapy-
LUEHMI, NPUBOAALLMI K 60K B HUXKHEN YacTW CNKHbI; peabunutauma npu 6onm B CNnHe; MATKUE TEXHUKU MaHyanbHOM
Tepanumn npu anchyHkumm KIC.
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Complex rehabilitation of children and adolescents
with dysfunction of the sacroiliac joints
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ABSTRACT

BACKGROUND: Back pain (BP) is encountered by physicians in many specialties. Sacroiliac joint (SIJ) dysfunction is one of
the most common causes of non-specific BP (NBP). Many approaches have been accepted for the treatment of this pathology,
including drug correction, physiotherapy, therapeutic blockade, and manual therapy (MT). In most cases, these methods
help reduce the severity of the pain syndrome and restore the physiological mobility of the SIJ. Despite ongoing therapy, BP
persists in some cases. The most likely reason for the ineffectiveness of MT is impaired muscle balance. The correction of this
impairment is carried out with the help of other rehabilitation techniques.

AIM: To develop a comprehensive program for the rehabilitation of patients with NBP associated with SIJ dysfunction.

MATERIALS AND METHODS: A prospective study included 54 patients aged 7-18 years who complained of pain in the
lumbosacral spine. The patients were divided into two groups: the first group underwent manual correction of dysfunction,
followed by mechanotherapy on block simulators, and the second group underwent correction of articular dysfunction using
specially selected movements performed asymmetrically depending on the identified disorders, and the therapeutic gymnastics
program included mechanotherapy and postural workout. At all stages of rehabilitation treatment according to the progression
system, training for muscle control was carried out. According to indications, all children underwent mild MT.

RESULTS: A dynamic step-by-step system for assessing the biomechanics of movements and tonic—phasic balance has
been developed. A technique for the rehabilitation treatment of NBP with concomitant SIJ dysfunction has been developed,
which was selected individually depending on the identified disorders and features of motor activity.

CONCLUSION: The proposed rehabilitation system simplifies and systematizes work in patients who complained of BP
associated with osteoarticular dysfunction. The effectiveness of rehabilitation increased due to the precisely selected methods,
depending on the root cause of NBP associated with acute or recurrent SIJ dysfunction. A rehabilitation technique aimed at
preventing recurrent SIJ dysfunctions helps prevent relapses of BP and minimize the risk of developing articular pathology of
the lower extremities.

Keywords: back pain in children and adolescents; dysfunction of the sacroiliac joint (SIJ); iliopsoas syndrome; quadratus
lumborum syndrome; cervical level disorders leading to low back pain; rehabilitation for back pain; soft manual therapy
technique for SIJ dysfunction.
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BACKGROUND

Back pain occurs in children, adults, professional athletes,
and people who never play sports. Its causes can be specific,
requiring specialized care, and nonspecific, or musculoskeletal,
which predominate in incidence (80%-90%) [1-3]. A cause of
nonspecific back pain (NSBP) is dysfunction of the sacroiliac
joints (SIJ). According to most studies, the incidence of SIJ
dysfunction is 15%-30% [4-8]. However, studies on chronic
and recurrent pain in children are few; there are conflicting
data on its incidence, ranging from 4% to 88%, depending
on the pain location. Complaints of back pain are reported
by 14%-24% of children and adolescents, musculoskeletal
pain affects 4%-40%, and multiple pain syndrome occurs in
4%—-49% of individuals examined [3, 9, 10].

Pain and discomfort in the joints of the iliopsoas
region can occur against intra-articular disorders, such as
spondyloarthritis, infections, arthritis of various origins,
malignant formations, and extra-articular changes, namely,
enthesopathies, ligamentous apparatus damage, fractures,
and myofascial disorders [4, 2]. Moreover, it is not always
possible to establish the specific cause of pain or it takes
several years, which requires additional research to improve
diagnostics and develop rehabilitation complexes [4]. Despite
several studies on clarifying the causes and optimizing
treatment, diagnostic and therapeutic difficulties remain.
X-ray and neuroimaging diagnostics are crucial for ruling
out “red flags” but contribute little to the diagnostics of
functional joint pathology [7]. The literature indicates that the
main causes of nonspecific pain are impaired muscle tone
(myofascial, muscular-tonic, and fibromyalgic syndromes)
and joint dysfunction, including impaired mobility of the facet
joints and sacroiliac joints [11, 12]. Difficulties in rehabilitation
may occur owing to an unclear understanding of the root
causes and interrelationships of the dysfunctions.

There are generally accepted approaches for the
management of patients with acute NSBP, including
drug treatment, such as prescription of nonsteroidal
anti-inflammatory drugs, muscle relaxants, and other
painkillers and local administration of anesthetics
(therapeutic blockades) and/or radiofrequency ablation
with possible manual therapy to restore the mobility of
the joint [3, 4, 7, 13, 14]. An ambiguous effect is noted
during therapeutic blockades in children and adolescents
experiencing pain in the SIJ, which is confirmed by positive
orthopedic tests. In a study conducted in 2022, 46% of
patients reported improvement, but 23% reported a relapse
of pain, despite the drug blockade [4]. Diagnostic blocks
are the gold standard for diagnostics; however, their results
should be interpreted with caution because false-positive
and false-negative results can appear.

The leading role is given to nonmedicinal methods
of patient management; however, therapeutic exercises,
physiotherapeutic treatment, and massage do not have
convincing evidence of effectiveness [11-13]. The role
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of therapeutic exercises should be clarified because
most literature sources provide information about the
insufficiency of available data. This indicates the need for
physical therapists to search for a treatment approach
based on personal experience and level of education [7].
Some authors recommend relative rest, home exercises,
physical therapy, and nonsteroidal anti-inflammatory drugs
for treating patients with muscle tension [3]. Although there
is evidence of the efficacy of conservative treatment of low
back pain in adults, including exercise and manual therapy,
information about the effectiveness of this therapy in children
and adolescents remains lacking. Thus, there is an urgent
need for more research on the management of NSBP in the
nonadult population [13]. To date, there are no comprehensive
evidence-based recommendations for treating NSBP in
children and adolescents [8]. Thus, a clear algorithm for
rehabilitation treatment is warranted.

To increase the efficiency of rehabilitation treatment for
low back pain and SIJ pain, the use of a multidisciplinary
approach is appropriate. Conservative treatment aims
to eliminate underlying causes of dysfunction, such as
impaired posture and gait, and involves physical therapy and
manipulation [7]. To increase the efficiency of the treatment,
when selecting a restorative technique, information is
required about the cause of osteoarticular and myofascial
disorders. This information can be obtained by following
a diagnostic algorithm to identify various levels of imbalance
in the myofascial and osteoarticular relationships.

This study aimed to develop a rehabilitation program for
patients with nonspecific back pain arising from dysfunction
of the sacroiliac joints and a dynamic diagnostic system to
evaluate the efficiency of rehabilitation.

MATERIALS AND METHODS
Study design

A prospective randomized study of the efficiency of
a generally accepted method of physical therapy, including
mechanotherapy on block-type training devices and the
proposed postural gymnastics program.

Compliance criteria

Inclusion criteria: Children and adolescents aged
7-18 years with NSBP and/or impaired motor activity,
accompanied by pain in the knee and/or ankle joints caused
by dysfunction of the sacroiliac joints.

Exclusion criteria: Patients with specific causes of
back pain (spinal injuries, compression syndromes
(radiculopathies), unstable spondylolisthesis, and other
disorders causing secondary back pain).

Conditions and duration of the study

The study was performed at the Smart Recovery Sports
Medicine Clinic at the Novogorsk Educational and Training
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Center while working with the Russian rhythmic gymnastics
team and at the Clinic of Innovative Technologies from
February 2019 to September 2022.

Description of medical intervention

The patients were divided into two groups for a course
of rehabilitation treatment. All pediatric patients were
examined clinically and neurologically with neuroorthopedic
and functional testing, including postural assessment on
unstable support. Pain intensity was assessed using a verbal
analog scale (VAS).

Group 1 received manual therapy to correct SIJ dysfunction.
The course of therapeutic exercises included mechanotherapy
using block-type training devices and general developmental
exercises aimed at increasing muscle strength, flexibility, and
coordination of movements.

In group 2, normalization of SIJ mobility was performed
using asymmetrical application of scapular and pelvic
patterns, similar to PNF therapy and gentle manual
therapy techniques, which aim at normalizing muscle tone
of the postural muscle group (scalene, serratus anterior,
diaphragm, and iliopsoas). Therapeutic gymnastics
comprised a course of mechanotherapy, similar to the
complex performed in group 1, and additionally developed
postural gymnastics using equipment with unstable support
(fitballs, balancing pads, TRX loops).

Postural gymnastics included three stages: preparatory,
basic, and advanced. Stage 1 (preparatory) was aimed at
muscle relaxation of phasic muscles and reflex activation
of tonic muscles through relaxation exercises in the
unstable support system. Stage 2 (main) included basic
exercises on suspension systems or fitballs (depending on
the identified training level), activating the body muscles
with the involvement of the main muscle bands while
maintaining the goals of stage 1, namely, relaxation of
phasic muscles and reflex activation of tonic muscles
with restoration of the physiological function of the
respiratory muscles. Stage 3 (advanced or sports) was
aimed at restoring the tonic—phasic balance by increasing
the strength and elasticity of the muscular—fascial bands,
coordination, stability of the body, and muscle control
according to the stopped falling principle when bringing
the body to extreme points on the verge of falling with the
possibility of holding the body without overstraining the
phasic muscles. Training was performed in both horizontal
and vertical systems with the inclusion of mechanotherapy
elements to restore the elasticity and strength of the
posterior frontal band muscles. Additionally, the respiratory
muscles were activated. In working with patients with
recurrent SIJ dysfunction, exercises from the postural
gymnastics complex were used in a gentle manner because
of the risk of pain recurrence due to repeated displacement
of the SlJ. Easier exercises were gradually shifted to
more complex tasks that involved holding the body
on an unstable support.
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Ethical considerations

This study was approved by the local ethics committee
of the Research Institute of Emergency Pediatric
Surgery and Traumatology (minutes of meeting no. 5;
September 28, 2020).

Statistical analysis

Statistical processing of the results was performed using
the IBM SPSS Statistics 20 application package.

RESULTS

Study participants

The study involved 54 patients aged 7-18 years with
confirmed SIJ dysfunction without concomitant organic causes
of pain in the back or in the joints of the lower extremities.
The patients were divided into two equal groups depending
on the correction methods used: group 1 (n=27) and group 2
(n=27), identical in age, sex, and body mass index. The
average age was 14.60+3.32 years. Girls predominated in both
groups (12 boys, 42 girls). The body mass index ranged from
17.6 among professional female athletes involved in rhythmic
gymnastics to 24.8 among children not involved in sports.
The distribution of patients was based on the sequencing of
visits. Initially, group 1 was formed, and after enrollment was
completed, patients were assigned to group 2. The number
of children involved in sports prevailed (38 people), evenly
distributed across both groups.

More than 70% of the children were diagnosed with
recurrent or chronic back pain, and most of these children
were involved in sports with asymmetric twisting movements.
Pain characteristics were consistent with mechanical back
pain (Table 1).

Main research results

The diagnostic study revealed the main types of
osteoarticular disorders, including the local level with SIJ
monodysfunction, regional level with concomitant disorders
of the muscle tone of the zones closest to the joint zone,
and remote level with changes at the cervical level or with
an impairment of the tonic—phasic balance. Muscular-tonic
syndrome was detected at different levels and varied in
severity (Table 2).

Most children showed asymmetric development of
muscle bands, most often due to a decrease in the activity of
the latissimus muscle on one side and the gluteus maximus
muscle on the homolateral side. Further, an impairment of
the tonic—phasic balance due to a decrease in the functional
activity of the tonic muscles and an increase in muscle tone
with a decrease in muscle strength of the phasic muscle
group was observed. All children with pain in the lumbosacral
spine and SIJ dysfunction had functional weakness of the
gluteal muscles, which was often compensated by excessive
tension in the ischiocrural and paravertebral muscles.
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Table 1. Intensity and characteristics of the pain syndrome
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Study parameter

Group 1 (n=27) Group 2 (n=27)

Pain intensity according to the VAS

Acute pain syndrome, n/%:
« acute
« chronic (>3 months)

McGill pain characteristics:
aching

shooting

stabbing

feeling of heaviness
feeling of tension
cramps

60.63+23.6 71.33£16.2
8/29 7/26
19/70 20/74
8/29 7/26
12/44 15/55
10/37 9/33
3Im 5/18
23/85 21111
5/18 7/25

Note: Some children indicated several characteristics of pain.

Table 2. Characteristics of the muscular-tonic syndrome, n/%

Increased muscle tone

Group 1 (n=27) Group 2 (n=27)

Iliopsoas, lumbar quadrate muscles, paravertebral muscles, tensor fasciae 15/55 14/51

Diaphragm 20/74 /17
Scalengs, serratus anterior, levator scapulae, teres minor, pectoralis major 8/29 /25

and minor

Gluteus maximus and/or medius muscles 27/100 27/100

Note: The table shows muscle groups, since with an increase in muscle tone of one of them (the key one), there was a concomitant

increase in the tone of other muscles of this group.

Table 3. Dynamic changes in musculo-articular disorders during rehabilitation

Parameters Group 1 (n=27)

Group 2 (n=27)

Dysfunction of the

sacroiliac joints cases (25%).

Partial restoration of mobility; relapses in some

Restoration of mobility in all patients.
Possibility of training in self-diagnosis and self-

Muscle bands

Tonic muscles

Tonic—phasic balance

Insufficient effectiveness of self-manipulation
without the help of a chiropractor

Increase in the elasticity and strength of muscle
bands

Without significant dynamics due to the lack of
exercises performed with unstable support

Increased activity of phasic muscles without

correction due to the ease of performing pelvic
patterns

Increase in the elasticity and strength of muscle
bands

Activation of deep muscles during the course of
postural gymnastics

Restoring balance by relaxing phasic muscles and

significant changes in tonic muscles

activating tonic muscles

Considering obtained data on muscle imbalance,
a comprehensive rehabilitation program has been developed,
which aimed at restoring muscle—-articular dysfunctions.
Before starting treatment, SIJ mobility was restored.
Subsequently, all patients underwent a mechanotherapy
program aimed at restoring elasticity and developing the
strength of muscle bands. Additionally, a complex of postural
gymnastics was developed and used in one of the groups.

DOl https://doiorg/10.17816/med)rf159373

If necessary, gentle manual therapy techniques were used to
normalize the muscle tone of key postural muscles (scalenes,
serratus anterior, diaphragm, iliopsoas muscles).

Table 3 presents the results obtained in both groups
against the complex rehabilitation treatment.

In both groups, SIJ mobility and stability were assessed,
including dynamics during the implementation of the
rehabilitation program. In group 1, when performing manual
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Fig. 1. Self-diagnosis to identify the side of sacroiliac joint
dysfunction.

therapy, which included Kubis manipulations, restoration
of physiological mobility was achieved in 86% of patients.
In some patients, changes in mobility persisted, such as
unilateral hypokinesia and excessive mobility or symmetrical
disorders on both sides. When conducting exercise therapy
in this group of patients, considering the persisting SIJ
dysfunction, twisting movements were excluded to avoid
increased pain. Due to the complexity of learning and the lack
of effectiveness in performing independent manipulations
aimed at restoring SIJ functional activity, self-correction was
insufficient.

In group 2, to restore SIJ mobility, we used a developed
method of therapeutic exercises using patterns of the
scapula and pelvis, similar to PNF therapy, aimed at restoring
osteoarticular mobility by activating the diagonal lowering of
the pelvis and normalizing the muscle tone of the quadratus
muscles during asymmetric combined work with the scapula
and pelvis to activate the hypotonic side and relax the part
with increasing muscle tone. In this group, restoration of SIJ
mobility was registered in 94% of cases. In the remaining 6%
of patients, mobility restoration was achieved by restoring
muscle tone at the cervical level using gentle manual therapy.
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In restoring physiological mobility in group 2, a sequential
correction algorithm was used, namely, restoration due to
pelvic patterns (posterior or anterior descent of the pelvis on
the affected side). In case of inefficiency, we proceeded to the
next level with asymmetrical work aimed at increasing the
quadratus lumborum muscle elasticity on the side of spasm
(asymmetric patterns of the scapula and pelvis) and contraction
of the contralateral muscle due to the anterior or posterior
version of lowering the scapula and raising the pelvis. If
dysfunction persisted, gentle manual therapy was performed to
relax the iliopsoas muscle with control of lumbar hyperlordosis.
If correction was required at a higher level, the muscles at the
thoracolumbar and cervical levels were relaxed until a visual
effect was achieved, namely, hyperlordosis regression.

As a result, the mobility of this joint was restored
in all patients. Given the simplicity of corrective pelvic
movement, all patients were taught the method of
self-diagnostics (Fig. 1) aimed at identifying the affected side
and self-correction (Fig. 2).

During rehabilitation treatment in both groups, the
instability of the result was revealed against habitual static
overload with a sedentary lifestyle and an asymmetric load of
children and adolescents involved in sports. Considering that
there are no intrinsic muscles that move the SlJ, a program
was selected aimed at restoring the functional activity of the
diagonal muscle bands, which include the latissimus and
gluteus maximus muscles for natural fixation of these joints
according to the “girdle belt” principle.

During the entire course of rehabilitation treatment,
a dynamic was examined to assess the SIJ condition.
If complaints characteristic of SIJ dysfunction occurred,
neuroorthopedic tests were performed. Important criteria
allowing for quick screening of the course efficiency
were visual signs of decreased gluteal muscle tone and
insufficiency of muscle bands, namely, asymmetrical flexion
of the hip in a sitting position (Fig. 3), raising a straight and
bent leg from a prone position (Fig. 4), and deviation of the
foot in a lying and standing position in a relaxed state.

Fig. 2. Self-correction by lowering the pelvis in a standing position
on all fours.
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Fig. 3. Lateroflexion of the thigh with functional insufficiency of the
gluteal muscles before (a) and after (b) rehabilitation.




ORIGINAL STUDY ARTICLE

Vol 29 (1) 2023

—— : .
- ) . 4 d "
VA - - 4 .
Z5 A -
= 'y
“‘ N\ 3 &
> i

Medical Journal of the Russian Federation, Russian Journal

\ R, &

PORT SN

Fig. 4. Increased muscle tone of the paravertebral muscles with insufficiency of the gluteal muscles (a) and ischiocrural muscles (b).

At the lumbar and cervical levels of disturbances,
attention was paid to hyperlordosis in the supine position in
the neck and lumbar region (Figs. 5 and 6). These changes
were corrected using gentle manual therapy.

These visual stigmas increased the speed and efficiency
of dynamic screening during the rehabilitation course.

In both groups, exercises from the mechanotherapy
complex were performed to increase the elasticity and
strength of the paravertebral and ischiocrural muscles.

In group 2, postural gymnastics exercises were added,
including exercises aimed at activating tonic muscles
with subsequent strengthening of muscle bands, including
diagonal ones. The training was performed on a suspension
system or using fitballs; it started with general relaxation
exercises, and then more complex exercises aimed not
only at activating the deep muscles but also at teaching
the coordinated work of all muscle bands were gradually
introduced (Fig. 7). In cases of severe muscular—tonic

Fig. 6. Cervical lordosis in the supine position before (a) and after (b) treatment.
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Fig. 7. Fitball exercises at the level of sportsmanship.

syndrome of key postural muscles, muscle tone was
normalized using gentle manual therapy.

Analysis of the results revealed an improvement in
the elasticity and strength of the muscles of the posterior
superficial band in children and adolescents of both groups
(Fig. 8). Owing to the risk of recurrence of SIJ dysfunction,

200

Degrees

T3 5 7 9 1 13 15 17

19 21 23 25 27 29

twisting and asymmetrical exercises were introduced with
caution. If repeated impairments of osteoarticular mobility
occurred, they were corrected during rehabilitation.

No significant changes were observed in the tonic—phasic
balance in group 1. Although the phasic muscles became
more elastic and the severity of the muscular—tonic syndrome
decreased, the activity of the tonic muscles remained
virtually unchanged. In group 2, because of the inclusion
of postural training in the program, stability on an unstable
support increased, while the tonic muscles were activated,
the tension of the phasic muscles decreased, which led to
an improvement in the tonic—phasic balance.

These data were obtained during postural testing (holding
a fitball with support from various parts of the body). In
group 2, after a course of postural gymnastics on an unstable
support, activation of the tonic muscles was confirmed with
a secondary decrease in pain intensity and decrease in
the muscular-tonic syndrome of the superficial muscles
(Table 4).

DISCUSSION

Summary of the main research result

Using data obtained during the study, a rehabilitation
complex that can be used to gently restore the physiological
mobility of the SIJ, normalize the function of muscle bands
with the formation of a natural muscle girdle, prevent

e Jacer 2 after
[ Jlacer 2 before
—— TpeHox after

=== TpeHox before

31 33 35 37 39 41 43 45 47 49 51 53

Subjects

Fig. 8. Dynamics of muscular-tonic disorders before and after rehabilitation.
Note: Jlacer, analogue of Lasegue's symptom. Jlacer 2, the smallest value when detecting the difference of sides. TpeHox, tripod sign,

measured in a seated position with outstretched legs.

Table 4. Muscle syndrome index of the tested postural muscles before and after rehabilitation

Dynamics of the muscle Group 1

Group 2

syndrome index before after before after
Scalene muscles 9.85+2.76 5.68+1.59 9.96+3.12 4.35+1.92
Diaphragm 9.89+2.69 9.50+2.59 9.76+3.06 715+3.28
Iliopsoas muscles 11.233.14 8.48+2.37 11.26+3.52 6.50+2.87
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relapses of joint dysfunctions, and improve the tonic—phasic
balance was created.

Discussion of the main research result

When comparing several methods for correcting joint
dysfunctions, data were obtained on the insufficient efficiency
of manual therapy during joint manipulations similar to the
Kubis maneuver. This can be due to a significant increase in
muscle tone of the muscles potentiating instability of the SIJ.
With repeated application of kinesiological techniques
aimed at restoring pelvic mobility, a double effect appears
with the restoration of the physiological position of the
articular surfaces and normalization of muscle tone. If the
same type of pelvic descent (anterior or posterior, similar
to PNF therapy patterns) is insufficiently effective, additional
techniques aimed at normalizing the tone of the quadratus
lumbar muscles can be used, thereby reducing the level of
muscle tension and increasing the freedom of movement of
the SIJ. If SIJ dysfunction persisted, normalization of the tone
of the iliopsoas muscles was required using gentle manual
therapy techniques. Less frequently, cervical disorders were
detected, which were corrected when muscle tone was
restored in a distant region.

To consolidate the effect obtained, restoring the elasticity
of the muscle bands was critical, which was achieved
through a course of mechanotherapy on block-type training
devices. An additional postural training program normalized
the tonic—phasic balance and increased stability and
muscle control. Owing to the simplicity of the exercises,
it became possible to conduct testing independently and
self-mobilization for SIJ dysfunction and perform a gymnastic
complex after learning the exercise technique.

Common causes of impaired mobility of the sacroiliac joint
are twisting movements of the torso or high-amplitude steps.
When conducting a comprehensive rehabilitation program,
the risk of SIJ dysfunction during twisting movements was
considered; therefore, at the initial stage of treatment,
these exercises were excluded from the program and were
not recommended for performance in everyday life when
performing sports or in the habitual asymmetrical position
of the body during games and training.
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