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OnepaTtuBHOe NnevyeHue NOCTTpaBMaTUYECKOM Shock o
HecTabuNbHOCTU NJIeYeBOro CycTaBa y CMOPTCMEHOB.
ApTpockonuyeckas onepauus Jlatapxe

WAK cB0OOAHBIM KOCTHBIA ayTOTpaHCNNAHTAT?

A.K. Opneukwui, [1.0. Tumuenko, H.A. Topaees, B.A. Xapukos, [1.0. Bacunbes, .C. Kocos

HaumoHanbHbIA MeAVLIMHCKMIA UCCNeLoBaTeNbCKUIA LEHTP TpaBMatosiorum 1 optoneauy uM. H.H. Mproposa, Mockea, Poccuiickas ®Oenepauvs

AHHOTALIMA

BeepeHue. OnepaTuBHOe fieYeHMe NOCTTPABMATUYECKOH HeCTabUIBHOCTM NIEYEBOr0 CycTaBa NojpasyMeBaeT MCMoJb30Ba-
HWe Pa3/IMYHbIX XMPYPru4eckux TeXHUK: onepaumu Jlatapxe, baHkapTa, a Take npuMeHeHWe CBOBOHOMO KOCTHOMO ayTo-
TpaHcnnaHTaTa. Y Kamjoro u3 npeAnoxeHHbIX METOA0B eCTb CBOM NpeMMyLLiecTBa M HeA0CTaTKW, BCIeACTBUE Yero B Mo-
cnegtve 10 neT pasBMBalOTCA METOAWKU NACTUKM CYCTaBHOW NOBEPXHOCTM IONATKY.

Lienb. KomMnnekcHas oueHKa pe3ynbTatoB BUoMexaHUYecKux UcCieloBaHMiA MeYeBoro CycTaBa B NoC/e0nepaLyoHHoM ne-
puofie nocsie apTPOCKOMMYECKOW onepauuu JlaTapye W apTPOCKOMMYECKOW CTabunu3auum ¢ UCMosb30BaHWEM CBODOAHOMO
KOCTHOrO TpaHcnnaHTaTa y npoecCMoHanbHbIX COPTCMEHOB.

Martepuans u Metoabl. 3a nepuog ¢ 2017 no 2022 rop, B KnuHuke cnopTueHOK, baneTHo! U LMPKOBOI TpaBMbl uM. 3.C. Mu-
poHoBoii (PrBY «HMUL, TO um. H.H. MpuopoBsa») 6bino BbINoaHeHo 27 apTPOCKONUYECKMX onepauuii y NaLMeHToB ¢ NOCTTpaB-
MaTU4ecKOoW HecTabuNbHOCTBIO NJ1eYeBOro CycTaBa.

Pesynbtathl. o pesynbTataM CpaBHUTENBHOTO MCCNEfOBaHWA OMOMEXaHUKW MIeYeBOro cycTaBa B MOCNeonepaLroHHOM
nepuoge y 27 cnopTcMeHoB, NPOBEAEHHOT0 HaMM B HAay4YHOM 0ThesNle MeauumHcKon peabunutaumm HMULL TO M. H.H. Mpu-
opoBa nog, pykoeofcTteoM U.C. KocoBa, 6bi10 BbISBAEHO, YTO NPUMEHEHWE apTPOCKONMYECKOW onepaumm Jlatapxe CHUMXaeT
CMI0BblE XapaKTEPUCTUKY NNEYEBOr0 CYCTaBa, a TaKXKe HapyLUaeT NponpUOLENTUBHYH YYBCTBUTENIBHOCTL M, KaK CNeACTBYUE,
TOHKYI0 KOOPAMHALMIO IBUMEHWIA.

3aknioyenune. Bbibop MeTOAMKM XMPYPruyecKoro JieYeHWs NMOCTTPaBMAaTUMYECKOM HeCcTabunbHOCTM MeyYeBOro CycTaBa
Yy CMOPTCMEHOB 3aBMCUT OT cneundmku cnopta. [lpuMeHeHne cBobojHOrO KOCTHOrO 6510Ka NO3BONSET COXPAHUTL TOHKUE
KOOPLMHMPOBaHHbIE [ABUMEHMS, YTO BAXHO B TMMHACTUKE, CMHXPOHHOM MylaBaHUW U T.A., TaKKe CBODOAHbINA ayTOTpaH-
CM/IaHTaT He CHUXAEET CWIOBbLIE XapaKTepUCTUKKM nocne onepauun. Onepauuio JlaTape MOXHO WUCMOAb30BaTh MpU KO-
MaHAHbIX Buaax cnopTa (backetbon, Boneiibon u 1.4.) 63 noTepu CNOPTMBHOMO pesynbTata.

KnioueBble cfioBa: nocTTpaBMaTyeckas HecTabWUNbHOCTb; apTPOCKOMMA nuieda; onepauua JlaTapxe; CBOGOAHBIN
KOCTHBbI BJI0K.
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Surgical treatment of post-traumatic instability
of the shoulder joint in athletes. Arthroscopic Latarjet
procedure or free bone autograft?

Anatoliy K. Orletskiy, Dmitriy 0. Timchenko, Nikolay A. Gordeev, Vladislav A. Zharikov,
Dmitriy 0. Vasiliev, Igor S. Kosov

Priorov National Medical Research Center, Moscow, Russian Federation

ABSTRACT

BACKGROUND: Surgical therapy for post-traumatic shoulder includes a variety of procedures, such as the Latarjet operation,
Bankart, and the use of free bone autograft. Each of the offered approaches has advantages and disadvantages. As a result,
techniques for plastic surgery of the articular surface of the scapula have been developed in the last 10 yr.

OBJECTIVE: To comprehensively evaluate the outcomes of biomechanical studies of the shoulder joint in the postoperative
period after arthroscopic Latarjet operation and arthroscopic stabilization using a free bone graft in professional athletes.
MATERIALS AND METHODS: From 2017 to 2022, the Clinic for Sports, Ballet, and Circus Trauma, named after Z.S. Mironova
(N.N. Priorov National Medical Research Center for Traumatology and Orthopedics), performed 27 arthroscopic procedures on
patients with post-traumatic shoulder joint instability.

RESULT: According to the results of a comparative study of the biomechanics of the shoulder joint in the postoperative period
in 27 athletes, conducted by us in the scientific department of medical rehabilitation of the N.N. Priorov, under the guidance of
.S. Kosov, it was revealed that the use of arthroscopic Latarjet operation reduces the strength characteristics of the shoulder
joint and violates proprioceptive sensitivity, resulting to fine coordination of movements.

CONCLUSIONS: The surgical treatment of post-traumatic shoulder joint instability in athletes is determined by the sport. A free
bone block allows you to maintain fine coordinated movements, which is vital in gymnastics, synchronized swimming, and
other sports, and a free autograft does not reduce strength characteristics after surgery. The Latarjet operation can be used in
team sports (basketball and volleyball) without affecting the outcome of the game.

Keywords: post-traumatic instability; shoulder arthroscopy; Latarjet operation; free bone block.
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INTRODUCTION

According to Waterman et al. (2016), shoulder instability
occurs in up to 24 per 1000 athletes and is an urgent problem at
the present stage. The shoulder joint has the greatest functional
significance in the following high-performance sports [1-3]:

+ Contact sports: wrestling, sambo, boxing, and mixed

martial arts

+ Team disciplines: basketball, volleyball, and handball

» Gymnastics (both sports and artistic)

» Track and field athletics: hammer, javelin, discus, and

shot put

To date, many surgical techniques have been proposed
for the treatment of posttraumatic shoulder instability. Each
treatment method has its advantages and disadvantages. The
most common surgical techniques at the present stage are
as follows [4-6]:

+ Bankart arthroscopic soft tissue surgery

- Latarjet-Bristow open surgery

» Latarjet-Bristow arthroscopic surgery

+ Open surgery using a free bone autograft

» Arthroscopic stabilization using a bone autograft

Posttraumatic instability of the shoulder joint with bone
mass loss of the scapula articular socket is considered the
most difficult in terms of prognosis and treatment results. As
a result, operative techniques of glenoid bone grafting have
actively developed in the last decade [7-9].

This study aimed to comprehensively evaluate the results
of the biomechanical studies of the shoulder joint in the
postoperative period following arthroscopic Latarjet surgery
and arthroscopic stabilization using free bone autograft in
professional athletes.

MATERIALS AND METHODS
Study design

A descriptive observational study was conducted.

Inclusion criteria

The study included professional and amateur athletes
with a scapular articular surface bone mass deficit of more
than 20%, recurrent shoulder instability, and bone mass loss
of the humeral head of more than 3x3 cm.

Terms and conditions of the event

The study was conducted at the biomechanics laboratory
of the Priorov Central Institute for Trauma and Orthopedics.

Duration of the study
The study was conducted from 2017 to 2022.

Description of the medical intervention

Patients with posttraumatic shoulder instability underwent
Latarjet arthroscopic surgery and arthroscopic stabilization of
the shoulder joint using free bone autograft.

T.30,Ne 3, 2023
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Ethics Committee

The study was approved by the local ethics committee on
December 26, 2022 (Protocol #1).

RESULTS

Study participants

The study included professional and amateur athletes
with posttraumatic shoulder instability accompanied by >20%
bone mass loss of the scapular socket, and participants were
divided into two groups according to the type of surgical
intervention performed [10-14]:

- Latarjet arthroscopic surgery

« Arthroscopic stabilization using a free bone autograft

From 2017 to 2022, 27 arthroscopic surgeries were
performed on patients with posttraumatic shoulder
instability at the Z.S. Mironova Clinic of Sports, Ballet and
Circus Trauma (Priorov Central Institute for Trauma and
Orthopedics). Latarjet arthroscopic surgery was performed
in 19 (70.4%) patients. In 8 (29.6%) patients, patients
underwent arthroscopic stabilization using bone autograft.
The mean age of the patients was 29.4 + 1.4 years, and there
were 23 (86.9%) male and 4 (13.1%) female participants.
The predominant were power sports, namely, judo (n = 12,
46.1%), sambo and mixed martial arts (n = 9, 33.3%), and
rhythmic gymnastics, basketball, and javelin throwing (n = 6,
22.2%) 12, 3, 15, 16].

To date, according to Known et al., surgical treatment
is indicated for all patients of active age with posttraumatic
pathologies of the shoulder joint in the absence of
contraindications [5, 17-20].

Arthroscopic stabilization using a free bone graft is
one of the possible treatment options for patients with
posttraumatic shoulder instability [21-24]. This technique
involves the collection of an autograft from the iliac crest and
its transposition into the anterolateral aspect of the articular
surface of the scapula to fill the bone defect [5, 25, 26].

The dynamic observation and examination of our patients
in the biomechanics laboratory at the Priorov Central Institute
for Trauma and Orthopedics within 1.5 years following the
surgical intervention revealed the following differences in
the functional indices of the shoulder joint in those who
underwent arthroscopic Latarjet surgery:

« Longer recovery time during the pretraining period

+ Complaints of loss of athletic performance skills, i.e.,

muscle strength, endurance, and reaction speed (as
measured by the visual analog pain scale, USES, and
UCLA scale).

Shoulder biomechanics

The “hanging” shoulder joint is stabilized by passive
(capsuloligamentous apparatus) and active (periarticular
muscles) stabilizers. A special distinguishing feature is
the need to compensate for the gravitational component
[27-30].
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Biokinematic chain “scapula—shoulder-forearm”

Moments of force:

+ Anti-gravity

« Driving

« Internal rotation torque

In this biokinetic chain, the biceps brachii forms a force
vector directed from the attachment site of the common
tendon on the tuberosity of the radius to the attachment site
of the short-head tendon on the clavicular process of the
scapula [16, 31, 32].

In this case, the resultant forces acting from bottom to top
and from outside to inside are responsible for the antigravity,
driving, and torque intra-rotational moments (Fig. 1).

Receptor function of joint stabilizer muscles

The activity of the joint stabilizer muscles is regulated
reflexively (Fig. 2):

» Tendon Golgi organs (receptors of the muscle tension

regulation system)

» Muscle spindles (receptors of the muscle length

regulation system)

The activity of the joint stabilizer muscles is regulated
reflexively. The normal anatomical position of the muscle
attachment points is one of the components of the normal
physiological system of the biocontrol of the tonic activity of
stabilizer muscles [19, 20].

Intact muscle fixation points provide physiologic length

The operative convergence of the muscle fixation points
(during the transposition of the short head of the biceps
in Latarjet surgery) may contribute to impaired reflex
reactions and imbalance in active—dynamic stabilization of
the shoulder joint, which negatively affects the recovery of
sports performance (Fig. 3).

Humeral hardware test

To qualitatively and quantitatively assess the kinesiologic
profile of shoulder dislocation, the original humeral
instrumentation test was used (Figure 4). The stages of
patient testing were as follows:

+ Goniogram of the m. deltoideus in the lead
Spectrogram of the m. trapezius
Spectrogram of the m. deltoideus
Spectrogram of the m. biceps
Electromyogram of the m. deltoideus

A pocket EMG device uses digital goniometers to
estimate the angles of withdrawal and record the voluntary
bioelectrical activity of the deltoid, trapezius, and biceps
muscles of the shoulder joint in concentric (withdrawal),
isometric (retention), and eccentric (adduction) phases
(Figs. 5-11).

Electromyography evaluation included the following:

» Shape and amplitude of the signal

+ Digital spectral analysis of recordings, i.e.,

determination of the functional type of the muscles

Vol. 30 (3) 2023
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Fig. 1. Biokinematic chain “scapula—shoulder—forearm”.

'/m Muscle spindles

# The Golgi tendon organ

Fig. 2. The activity of joint stabilizing muscles is regulated
reflexively.
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Fig. 3. Intact points of muscle fixation, ensuring its physiological
length.

under study (slow and fast functional fibers) and their
characteristics (Figs. 8 and 9).
After a comprehensive analysis of the kinesiologic profile
of the operated upper limb, the results were compared with
those of the contralateral limb.
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Fig. 4. Demonstration of scapulohumeral testing using the device.

Main results of the study and Orthopedics under the direction of Kosov, were as
The results of the comparative study of the postoperative  follows:

biomechanics of the shoulder joint in 27 athletes, which + In patients who underwent arthroscopic Latarjet

was conducted in the Scientific Department of Medical surgery, the strength characteristics of the operated

Rehabilitation at the Priorov Central Institute for Trauma limb decreased by 14.9% because of the severing
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Fig. 5. An example of a protocol for processing the obtained data: @ — electromyography of m. deltoideus, b — goniogram (lead).
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Fig. 8. Digital spectral analysis: a — shoulder abduction in the
test: 1 — electromyography of m. hiceps (average amplitude
42 W), 2 — spectral density; b — forearm flexion: 1 — elec-
tromyography of m. biceps (average amplitude 237 pV), 2 —
spectral density [8].

Fig. 7. Shoulder test, normal indicators: @ — spectrogram of
m. deltoideus, b — spectrogram of m. trapezius, c — spectrogram
of m. biceps [11, 21, 22].

of the beak-like process of the scapula, which led
to a decrease in athletic performance (weightlifters,
athletes engaged in martial arts, boxing, etc.).

+ The proprioceptive function of the shoulder joint

decreased by 18.7%, which caused impairments in the
fine coordination of movements, which is extremely
important in sports such as rhythmic gymnastics,
figure skating, and ballet.

DAl https://doi.org/10.17816/VT0321282

+ Arthroscopic stabilization using a free bone block
did not affect shoulder proprioception; however,
postoperatively, it preserves fine muscle coordination,
which is very important in gymnastics, figure skating,
ballet, etc.

« Free hone block surgery is more sparing than Latarjet
surgery because the tendons of the short head of
the m. biceps, m. subscapularis, and m. teres minor
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Fig. 9. 1 — electromyography of m. deltoideus (529 uV), 2 — electromyography of m. trapezius (481 pV), 3 — electromyography of

m. biceps (42 pV), &4 — goniogram [9].

remain intact, which leads to a reduction in functional
recovery by 3—4 weeks.

Clinical case study 1

Patient D (30 years old) was diagnosed with recurrent
instability of the left shoulder joint (Master of Sports,
International Sambo Class). In 2022, arthroscopic Latarjet
surgery of the left shoulder joint was performed (Fig. 10).

Preoperative computed tomography and radiography
were performed 6 months after the intervention. A study was
also performed 7 months after the surgical treatment. The
results of the clinical evaluation were good, no recurrences
occurred, and the external shoulder rotation was slightly
limited (Fig. 11).

In this patient, the spectral power of the left operated arm
was reduced, which was most pronounced in the isometric
phase (holding) (Fig. 12).

Maximum changes, such as spectrum narrowing, were
also observed on the left side in the isometric phase. In the
concentric and eccentric phases, slight differences from the
right side were noted (Fig. 13).

Changes in the spectral power of the biceps on the
affected side indicated its greater involvement in the motor
pattern of shoulder extension and increased motor activity
than on the opposite side (Fig. 14). The goniometric data
indicated a failure of the isometric phase of the platysma by
10°. Interestingly, at the beginning of the eccentric phase,
the angle of withdrawal increased by 5°. The aforementioned
changes were attributed to the deficit of proprioceptive
sensitivity and impairment of the biocontrol system of muscle
activity.

Clinical case study 2

Patient N (27 years old) was diagnosed with recurrent
instability of the left shoulder joint (honored master of
sports in artistic gymnastics). In 2022, the patient underwent
arthroscopic stabilization using a free bone autograft of the
right humerus (Fig. 15).

The position of the bone autograft and results of the
muscle functional status test performed 6 months after
surgery to assess spectral power in the left arm are
presented in Figs. 16—18.

Fig. 10. Bone defect of the glenoid on preoperative computed tomography, control radiography 6 months after surgery.
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2]

Fig. 11. Spectrograms of m. deltoideus: a — left hand, b — right hand.

2]

Fig. 12. Spectrograms of m. trapezius: @ — left hand, b — right hand.

Fig. 13. Spectrograms of m. biceps: @ — left hand, b — right hand.
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Fig. 16. Spectrograms of m. deltoideus: @ — left hand, b — right hand.
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Fig. 17. Spectrograms of m. trapezius: a — left hand, b — right hand.

Fig. 18. Spectrograms of m. biceps: a — left hand, b — right hand.

Regarding the results of the examinations performed 6
months after surgery on the m. deltoideus, the goniometry
data indicated adequate positional retention of the shoulder
joint in the isometric phase and proprioceptive control
(Fig. 19).

DISCUSSION

The results of the comparative analysis of the qualitative
and quantitative kinesiological profiles of the shoulder joint
in professionals and amateur athletes revealed that the
specifics of sports should be considered when using different
variants of arthroscopic stabilization. A free graft should be
used in the stabilization of the shoulder joint of patients

DAl https://doi.org/10.17816/VT0321282

who need preservation of fine coordination of movements
(gymnastics, ballet, figure skating, etc.) and those engaged
in power sports (boxing, sambo, and wrestling), where a
decrease in muscle strength indices will negatively affect the
results during competitions. Team sports with the playing
position of the upper limb above the head allow for Latarjet
arthroscopic surgery without significant loss of athletic
performance postoperatively.

CONCLUSION

Stabilization using a free bone block allows graft
harvesting considering the bony defect of the articular
surface of the scapula. A free bone block has fewer
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Fig. 19. Goniograms, plateau: @ — left hand, b — right hand.

effects on the biokinematic aspects and proprioception of
the shoulder joint, which does not affect the fine motor
skills of the upper limb. In high-performance sports, a
free graft is recommended for athletes of rhythmic and
artistic gymnastics and synchronized swimming, which
require finely coordinated movements of the upper limb
for performing sports elements. Arthroscopic stabilization
with a free bone block is also used in revision interventions
following Latarjet surgery.
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