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Introduction Traumatic anterior dislocation of the shoulder usually results in chronic recurrent shoulder instability, especially
in young adults. To reduce the rate of recurrent dislocations, various options of osteoplastic operations have been proposed.
The purpose of our study is to determine the significance of anatomical and functional disorders in patients with anterior
shoulder joint instability; to evaluate the results of the methods for surgical treatment of patients with anterior recurrent
instability of the shoulder joint, depending on the anatomical and functional disorders. Materials and methods The results
of diagnostic examination and treatment of 169 patients with recurrent post-traumatic dislocation of the shoulder who were
operated on at the Federal State Budgetary Organization “Federal Center for Traumatology, Orthopedics and Arthroplasty”
(Cheboksary) were analyzed. The average age of patients was 31.1 + 13.1 years; the average period of postoperative follow-
up was 49.5 + 24.0 months. Clinical data were assessed by angulometry, using the ROWE, ASES, UCLA, VAS scales. The
size of bone defects was determined using radiological methods. 99 patients (58.6 %) underwent arthroscopic Bankart repair,
24 patients (14.2 %) with more than 15 % anterior glenoid bone defect underwent Latarjet operation. Bankart + Remplissage
surgery was performed in 39 patients (23.1 %), Latarjet + Remplissage in 7 (4.1 %) patients. Results Bone defect of the glenoid
of more than 15 % of the area was detected in 32 patients. Hill-Sachs grade 3 injury was reported in 24 patients. Most of these
patients had a history of more than 20 dislocation episodes. Hyperelasticity of the shoulder joint was found in 34 patients. In
the postoperative period, there was a slight improvement in the mean indicators of flexion and abduction in the shoulder joint
from 174.2 £ 15.9° and 170.6 + 17.8° to 175.6 £ 9.3° and 173.0 + 12.3°, respectively. The mean external rotation worsened
from 61.6 &+ 25.7° to 55.9 £ 14.4°. Indicators of the ROWE, ASES, UCLA rating scales improved significantly from 38.5 & 8.5,
76.0+13.2and 20.8 £3.0t0 89.9 = 17.5,94.0 £ 7.1 and 32.7 £ 3.7 points, respectively. Poor results were observed in 7 patients
(4.1 %), of which three had a relapse. Conclusions Critically significant anatomical and functional disorders in patients with
anterior instability of the shoulder joint are the defect of the anterior rim of the articular process of the scapula more than 15
%, the defect of the posterior surface of the humeral head (Hill-Sachs defect) of grade 3, hyperelasticity of the soft tissues of
the shoulder joint. The severity of bone defects is directly proportional to the total number of dislocations. The effectiveness of
surgical techniques for stabilizing the shoulder joint, depending on the above anatomical and functional disorders, was 95.9 %.
Keywords: shoulder joint, habitual shoulder dislocation, recurrent instability, Bankart repair, Latarjet operation,
remplissage

INTRODUCTION

Traumatic anterior dislocation of the shoulder
usually results in chronic recurrent shoulder instability,
especially in young adults. The literature reports that
the recurrent anterior instability after primary shoulder
dislocation occurs in 50 to 96 % of patients who are
younger than 20 years of age and in 40 to 74 % of
patients in the age from 20 to 40 years. The condition
may require surgical treatment in cases of restricted
shoulder functions and impairemnt of quality of life
[1-3]. Anatomic tear of the anteroinferior labrum of
the glenoid along with the joint capsule due to injury
(Bankart lesion) creates conditions for recurrent
dislocations. Surgical refixation of the cartilaginous
labrum to the articular surface is performed with
the arthroscopic method and anchor stitching. Thus,
the stabilizing effect of the glenoid cavity may
be restored (Bankart repair). This type of surgical

intervention is anatomical, easy to perform and low
invasive and has been considered a “gold standard”
for this pathology [4]. However, the study of follow-
ups after Bankart shoulder stabilization showed high
risks of recurrence in the postoperative period, as the
recurrence rates of 4 to 29 % were reported [5-7].
Moreover, patients with shoulder instability associated
with an impression fracture of the anterior part of the
humeral head (Hill-Sachs lesion) showed high risks of
recurrence after classical arthroscopic reconstruction
of the capsulo-ligamentous apparatus [8]. To reduce
the rate of recurrent dislocations, various options of
osteoplastic operations have been proposed. The most
popular method is the Latarjet operation that involves
the transfer of the osteotomized coracoid process
to the defect of the anterior rim of the glenoid. The
recurrence following a 5-year period after the Latarjet

CQ Chirkov N.N., Nikolaev N.S., Alekseeva A.V., Yakovlev V.N., Lushin A.V. The effectiveness of current methods of surgical
treatment of anterior recurrent instability of the shoulder joint, depending on anatomical and functional changes. Genij Ortopedii,
2021, vol. 27, no 3, pp. 337-344. DOI 10.18019/1028-4427-2021-27-3-337-344

Original Article

337



Genij Origpedii Vol. 27, no 3, 2021

operation was detected in 2.7 % of cases [9]. In large
Hill-Sachs defects, the “remplissage” procedure for
increasing the stabilization effect was described:
performance of anchor tenodesis of the infraspinatus
muscle in the area of bone defect of the humeral head
[10, 11]. Wolf E.M. and co-authors report that the
recurrence rate after the Bankart repair combined with
“remplissage” procedure was much lower and may be
less than 5 % [12]. Nevertheless, some authors state
that the “remplissage” results in a considerable risk of
range of motion restriction in the shoulder [13]. The
literature shows that each of the methods to stabilize
the shoulder joint has its merits and shortcomings.
However, no indications exist that clearly show which
stabilization method to apply. In order to differentiate
the choice of a surgical method, Balg u Boileau [14]
published in 2007 a 10-point system for preoperative
evaluation of the shoulder instability severity (ISIS)
that considers risk factors that have an impact on
a possible recurrence of dislocation after surgical
treatment. If the evaluation total is higher than 6 points,
the authors do not recommend the Bankart repair due
to a high risk of recurrence after its performance.

Miguel Angel Ruiz Iban and co-authors studied
140 patients (142 joints) at a mean follow-up of
5.3 years after the Bankart repair. All patients had a total
ISIS of seven points preoperatively. It was revealed that
117 patients with ISIS points from 0 to 3 had dislocation
recurrence of 12.8 %; while 25 patients with ISIS points
from 4 to 6 had 20 % of recurrence [15].

Joo Han Oh and co-authors retrospectively
studied the treatment outcomes after the Bankart
repair in 120 patients with anterior instability. Among
them, 10 patients had a total of seven or more ISIS

points (group 1), and the remaining 110 patients had
6 or less points (group II). Mean period of control
was 23.4+ 7.8 years. Recurrence was observed in
12 patients and 14 more had symptoms of shoulder
instability that were also referred to poor outcomes.
Among patients of group I, postoperative instability
was noted in 30 % of cases while in group II it was
20.9 %. Moreover, the authors did not find significant
differences in poor results between the groups. The
study concluded that this system of evaluation was
not reliable in choosing the surgical method [16].

The current theory of instability mechanism called
"glenoid track” has been popular. The main idea of
the theory is the assessment of the sizes of bipolar
bone defects and their impact on the mechanism of
dislocation. Thus, the authors recommend making a
choice in favor of bone plasty operation in the cases
if shoulder bone defect are involved in the dislocation
mechanism [17]. However, this theory considers only
defects of bone tissue and does not evaluate the soft
tissues conditions. Therefore, the problem of studying
the anatomic and functional disorders in anterior chronic
recurrent shoulder instability to choose among the
surgical methods remains unsolved. It is evident that the
proper use of current treatment techniques for recurrent
shoulder instability would help restore the joint anatomy
and the surgeon to obtain good functional results [18].

The purpose of our study was to determine the
severity of anatomical and functional disorders in
patients with anterior shoulder joint instability;
to evaluate the results of the methods for surgical
treatment of patients with anterior recurrent instability
of the shoulder joint, depending on the anatomical
and functional disorders.

MATERIAL AND METHODS

This retrospective analysis followed the ethical
principles of World Medical Association Declaration
of Helsinki on Ethical Principles for Medical Research
Involving Human Subjects (2013) and rules of clinical
practice in the Russian Federation (RF ministry of
health order Ne 266 from 19.06.2003). All patients gave
an informed consent on the participation in the study.
Evaluation of the treatment results of 169 patients
with post-traumatic recurrent shoulder instability was
performed retrospectively. They underwent surgical
treatment at a trauma department of the Federal Center
for Traumatology, Orthopedics and Endoprosthetics
(Cheboksary, Russia) from 2012 through 2018. Their
mean age was 31.1 £ 13.1 years (range, 13—77 years).
There were 137 males and 32 females. The majority
were of young working age. Home injuries prevailed
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that were 86 (50.9 %) cases, the rest 62 cases (36.7 %)
were injuries sustained due to sport activities.

Primary dislocation was reduced at a medical care
unit in 127 subjects (75.1 %); only 69 (40.8 %) among
them continued immobilization of their upper limb for
one and a half months. Mean number of recurrences
before the intervention was 16.7 + 13.0. Duration of the
condition was the period between the first dislocation up
to admission to our clinic that was 47.1 + 22.3 months
(range, 10-125 months) on average.

Preoperative examination included clinical tests to
detect instability (apprehension test, relocation test)
and detection of tissue hyperelasticity. Positive anterior
hyperelasticity in the shoulder was noted in the cases
when external rotation of the shoulder reached the
frontal plane (90° and more); the inferior weakness of
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the joint capsule was detected with the Gagey test of
hyperabduction. Radiography was taken in standard
AP view and AP projection in maximum internal
rotation of the shoulder. MRI (113 patients) and CT
(56 cases) was used for accurate detection of bone
defects and their severity. We prefer to use MRI in our
practice. Despite the fact that bone changes are less
clear by MRI study, there is an additional possibility to
study soft tissues and less radiation loading.

Sagittal MRI-scans capturing the articular surface
of the glenoid were used for determination of the size
of the bone defect of the anterior articular process of
the scapula (Fig. 1).

A circle is drawn along the contours of the inferior
and posterior rims of the glenoid, and the chord C
separates a circle segment that corresponds to the
defect area of the anterior rim (Fig. 2).

The defect area of the anterior part of the articular
process of the scapula is calculated with an on-line
service at (https://planetcalc.ru/1421/) and is the area
of the circle segment (Fig. 3).

In order to determine the severity of the impression
defect in the proximal humerus (Hill-Sachs lesion),
Calandra’s classification was used [18]: grade 1 —

Fig.1 CT 3D-reconstruction with
a defect of the anterior rim of the
glenoid

Fig. 2 Determination of the defect
area in the anterior rim of the glenoid
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defect on the articular surface of the humerus, not
involving the subchondral bone (Fig. 4 a); grade 2 —
defect involving the subchondral bone (Fig. 4 b);
grade 3 — large defect in the subchondral bone
(Fig. 4 ¢).

Based on bone defect severity, a comparative
calculation was done to determine the role of bone
defect in the mechanism of instability according
to the “glenoid track” theory. The calculation was
performed according to the method described in the
work of Momaya A.M. and Tokish J.M. [19].

Intraoperative arthroscopic examination of the
shoulder joint was conducted in all the patients.
Under the arthroscopic control, humerus abduction
and internal rotation were examined. Also, binding of
the Hill-Sachs defect with anterior rim of the articular
process of the scapula was detected.

Two arthroscopic techniques were used for surgical
treatment of chronic recurrent anterior instability:
arthroscopic reconstruction of the capsulo-labrum
complex of the shoulder (Bankart repair) and Latarjet
bone plasty reconstruction of the shoulder joint under
arthroscopic control. Remplissage proceduree was
added to reinforce the stabilization effect if indicated.

Fig. 3 Geometrical principles of
measuring the defect size; R —radius,
C — chord corresponding to the edge
line of bone defects, h — height of the
circle segment. Grey is the defect
area to be calculated

Fig. 4 Defect severity determination with MRI of the shoulder joint: @ Hill-Sachs grade 1; b Hill-Sachs grade 2; ¢ Hill-Sachs
grade 3
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ROWE evaluation system was used to assess the
results of managing instability that is a ranging point
system according the answers to the questions on joint
stability, range of motion and functions of the upper limb
[20]. The results of ROWE validation system: excellent
is a total of 90-100 points; good with 75-89 point, fair
with 51-74 points and poor with 0—50 points. Additional
evaluation of the shoulder functional state before and
after the intervention was done with ASES [21] and
UCLA. Pain was assessed with VAS scale.

Work with primary data included filling the
“Mediaglog” clinical medical record of each patient;

recordings were done at appointed time (before
surgery, intraoperatively and in the catamnesis);
protocols of study were developed for the time-points
studied. Selection of findings into the “Medialog”
system was performed according to the set parameters.
Microsoft Excel-2007 was used for statistical
processing of the obtained data. Correspondence of
the values of the sample to normal distribution in
MS Excel was confirmed with diagrams to reflect
means (M) and standard deviation (m). Student t-test
and Mann-Whitney U-test were used for statistical
significance of mean values at 95 % CI (p < 0.05).

RESULTS

Apprehension test and relocation test were
positive in the majority of cases preoperatively.
Apprehension test was positive in 160 patients
(94.7 %) and relocation test in 145 patients (85.8 %).
Hyperelasticity of the shoulder soft tissues was
revealed in 34 patients (20.1 %).

Findings of the mean values of the range of motion
and functional results of the preoperative tests are
given in Table 1.

Radiographic changes in the shoulder joints
in pathological dislocation were detected only in
58 cases from 169. The maximum severity and
number of signs was identified in the subjects with
a long history of the disease and high frequency of
dislocation. Radiological features of the pathological
changes in the shoulder joint of the patients with
habitual dislocation of the shoulder are presented in
Table 2.

Thus, the majority of patients did not show any
bone pathology of the shoulder joint by standard
radiographic study.

CT/MRI study revealed that the mean size of the
bone defect of the anterior rim of the articular process
of the scapula in 169 patients was 7.4 %. Defect of more
than 15 % of the glenoid area was detected in 32 patients
(18.9 %). The maximal local defect of the posterior
surface of the proximal humerus (Hill-Sachs lesion of
grade 3) was identified in 24 patients (14.2 %).

The analysis of CT/MRI findings in different disease
periods in different patients allowed us to make a
conclusion that there is a direct relationship between
the number of dislocations in a patient and bone defect
severity. In the first months of the disease, bone pathology
was not detected or was minimal. Bone changes in the
anteroinferior part of the articular process of the scapula
and posterolateral parts of the humeral head appeared as
the number of dislocations grew (Fig. 5). In the course
oftime, manifestation of the signs listed above was more
evident and there appeared signs of arthritic changes and
subluxation of the humeral head.

Thus, the more joint dislocations occur over time,
the more pronounced are the bone defects in the
shoulder joint. Therefore, it is advisable to stabilize
the joint as early as possible, not waiting for the
development of a bone defect.

Table 1

Mean values of the range of motion and functional tests
before the surgery

Parameter Value

Mean flexion, ° 1742+ 15.9
Mean abduction, ° 170.6 £17.8
Mean external rotation, ° 61.6 +25.7
Hyperelasticity (subjects) 34
ROWE, points 38.5+8.5
ASES, points 76.0 +13.2
UCLA, points 20.8 £3.0

Table 2

Frequency of pathological changers in the shoulder according to radiographic study

. . . Number % from the total
Manifestation signs
of cases of cases
Discontinuity of the contours or disturbance of the sclerotic line along the antero-
P . 28 16.6
inferior rim of the articular process of the scapula
Deformity of the femoral head in the posterior upper lateral part seen as impression 47 248
defect (Hill-Sachs lesion) ’
Signs of deforming arthritis of the scapulohumeral joint in grade 1 23 13.6
Incongruence of the articular surfaces 18 10.6
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Fig. 5 Relationship of bone defect size in the shoulder

joint and numbrt of previous dislocations

We also assessed the relationship of bone defects
according to the theory of "glenoid track". Thus, 32
patients (18.9 %) had bone defects that are significant
in the mechanism of instability (glenoid off track), and
137 (81.1 %) had glenoid on track. Comparison of the
results of CT/MRI studies showed that the combination
of a defect in the anterior rim of the glenoid of more
than 15 % with a Hill-Sachs defect of grade 3 caused the
"glenoid off track" in all patients. Most of the patients
with "glenoid off track" had a defect in the anterior rim
of the glenoid of more than 15 % (Table 3).

In all patients with anterior instability who
underwent an MRI study (n = 113), in addition to the
above changes, there was a tear of the antero-inferior
part of the cartilaginous labrum of the articular process
of the scapula with fragment displacement. All patients
had complex injuries: tear of the cartilaginous labrum
and middle and lower glenohumeral ligaments with
overstretching of the anterior joint capsule. In 46
patients, labrum tear was accompanied by synovial
cysts. In 11 patients, the cartilaginous labrum was
separated from the anterior rim of the glenoid together
with a small bone fragment. In four patients, a
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concomitant pathology was diagnosed with damage to
the anterior-superior segment of the articular labrum
with a tear of the biceps tendon attachment site.

In all patients with hyperelasticity of the anterior
capsule, dislocations in the shoulder joint were observed
during diagnostic arthroscopy due to the contact of the
Hill-Sachs defect with the anterior rim the glenoid in
abduction and external rotation of the shoulder 90° or
more (Fig. 6). It should be noted that this feature was
detected in 9 patients with "glenoid on track".

The results of our diagnostic arthroscopy show
that hyperelasticity in the joint also requires surgical
correction to prevent recurrence. Thus, the findings
enable to identify critically significant anatomical and
functional disorders affecting stability in the shoulder
joint. The algorithm for choosing the surgical
technique was based on the assessment of the severity
of the changes in the shoulder joint.

When an isolated tear of the anterior cartilaginous
labrum was detected, it was re-fixed. In the presence
of a bone defect in the anterior rim of the glenoid in
a volume of more than 15 %, the bone defect was
managed with a coracoid graft (Latarjet operation).
The presence of a pronounced defect-impression
on the posterior surface of the humeral head (Hill-
Sachs grade 3) or hyperelasticity of the joint capsule
required an additional remplissage procedure, i.e.
anchor fixation of regional tissues in the defect. The
applied algorithm for choosing a surgical treatment
technique in patients with chronic anterior shoulder
instability is presented in Table 4.

Number of surgeries performed in the patients with
shoulder joint instability, depending on the anatomical

and functional changes, is shown in Figure 7.
Table 3

Distribution of patients depending on the severity of bone defects of the shoulder joint and "glenoid track"

Bone defect severity

Glenoid track, n = 169

Defect of the anterior rim of the glenoid less than 15 % + Hill Sachs

0-1 grade grade 2 grade 3 grade 0-1 grade 2 grade 3
Glenoid on track (n = 137) 48 70 17 1 1 —
Glenoid off track (n = 32) - - 2 9 16 5

Fig. 6 Mechanism of shoulder dislocation upon contact of the Hill-Sachs defect with the anterior rim of the glenoid: a Hill-
Sachs defect (arrow) in neutral rotation of the shoulder; b (Position of the Hill-Sachs defect in hyperelasticity (external rotation
of the shoulder 90 °); ¢ arthroscopic visualization of shoulder

rim of the glenoid (A - articular surface of the glenoid, B - head of the humerus, HS - Hill-Sachs defect)
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Table 4

Algorithms of surgical techniques choice based on anatomic and functional changes in the shoulder joint

Anatomic and functional disorders Types of interventions
Defect of the anterior rim of the glenoid more than 15 % Latarjet
Defect of the anterior rim of the glenoid less than 15 % Bankart
Hill-Sachs defect of grade 3 Remplissage
Hyperelasticity Remplissage

m Arthroscopic reconstruction
of the anterior capsulo-labrum
complex or Bankart repair - 99

m Latarjet stabilization - 24
m Bankart + Remplissage - 39

Latarjet + Remplissage - 7

Fig. 7 Distribution of patients according to the types of

interventions, n = 169

The results after interventions were studied in all
the patients at a mean follow-up 0£49.5 = 24.0 months
(range, 15-113 months). In the long term, eight
patients complained of pain in the shoulder that was
not persistent. Five patients felt pain after physical
activities and three at weather change. Mean value
of VAS score improved considerably. Also, there was
an increase in the range of motion in the shoulder
as compared with preoperative values. Mean range
of external rotation decreased after the operation.
Mean values of the evaluation scores improved as
compared with the preoperative values (Table 5).

Table 5

Summary of long-term clinical results of surgical treatment
of the recurrent anterior instability of the shoulder

Parameter Value
Mean flexion, °© 175.6 £9.3
Mean abduction, ° 173.0+12.3
Mean external rotation, ° 559+144
ROWE, points 89.9+17.5
ASES, points 94.0+7.1
UCLA, points 32.7+3.7

Excellent and good outcomes at long term were
achieved in 87.6 % of patients. Stability of the involved
shoulder joint in 132 patients (78.1 %) was comparable

with the contralateral healthy one and they could
continue sport and professional activities. Those patients
expressed subjective satisfaction with the results.
Twelve patients could not return to their amateur sports,
among them 10 individuals were afraid of recurrence or
motion restrictions, and two due to residual instability.
Seven patients (4.1 %) had poor results; three of
them were associated with dislocation recurrence
(after Latarjet — 1, after Bankart — 2). Residual
subluxations in the joint along with restrictions in the
functionality were the reasons of poor results in the
other four patients (after Bankart — 3, after Bankart +
Remplissage — 1) (Table 6).
Table 6

Distribution of patients according to ROWE in the long
term after interventions

Postoperative result Number % from
(points) of case the total
Excellent (90-100) 125 74.0
Good (75-89) 23 13.6
Fair (51-74) 14 8.3
Poor (0 50) 7 4.1

According to long-term follow-up radiography,
152 patients (89.9 %) did not have radiographic
signs of shoulder osteoarthritis, 14 patients had
mild osteoarthritis (stage 1) and three had moderate
osteoarthritis (stage 2).

Lon-term CT-control was performed in 24 patients
that underwent Latarjet procedure. Twenty (83.3 %)
had consolidation of the bony junction and four
patients (1.7 %) had fibrous union of the coracoid
process graft. There was no graft osteolysis.

We detected only one complication associated with
neuropathy of the axillary nerve and weakness of the
deltoid muscle (after Bankart repair) that was treated
by conservative neurotropic therapy for six months.

DISCUSSION

The most important conclusion of this study is
the fact that the differentiated choice of the surgical
technique based on anatomo-functional changes
provides positive results of treatment in 95.9 % of cases
by minimal required surgical invasiveness. A ten-point
ISIS for evaluation of instability severity was proposed
for preoperative planning of surgical stabilization of the
shoulder joint [14]. The designation of this system is

a timely detection of patients that are at high risks of
dislocation recurrence after arthroscopic Bankart repair.
As reported, patients with ISIS score more than six
points would have 70 % of recurrence risks after Bankart
operation. Therefore, such patients are recommended
the Latarjet procedure. ISIS considers six risk factors,
two of which are radiographic findings and four are
data from anamnesis and clinical examination. Among
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significant radiographic signs are discontinuity of the
contour of the inferior rim of the glenoid (2 points)
and Hill-Sachs lesion seen in radiographs (2 points).
According to our results of studying the radiographs of
patients with chronic anterior instability of the shoulder,
standard views did not show clearly the severity of bone
defects. Thus, standard radiography revealed the defects
of the anterior part of the glenoid only in 28 of our cases
while CT/MRI showed it in 32 cases. On the contrary,
CT/MRI revealed the Hill-Sachs defect of grade 3 in
24 patients while radiography showed it in 42 cases.
It could be explained by the difficulty of interpretation
of standard radiography findings. Jankauskas L. and
co-authors conducted a radiographic evaluation of the
defect of the anterior rim of the glenoid in 86 patients
with anterior instability seen as a lost anterior sclerotic
line of the articular process of the scapula and compared
the findings with CT results. The study was done by two
radiologists, one had assessed bone defects properly by
radiographs in 56 % of cases and the other in 64 %. The
authors came to a conclusion that the discontinuity of the
sclerotic line of the anterior part of the glenoid does not
always correlate with bone tissue loss [22]. It is evident
that imperfection in evaluation of bone defects in the
shoulder due to restricted capabilities of radiography is
a weak point of the ISIS system.

The findings of CT or MRI were used for
assessment of bone defect severity in our study in
order to develop an algorithm of surgical treatment.
It allowed us to accurately define the impact of bone
defects on the mechanisms of shoulder dislocation and
to choose more properly the technique of stabilization
for each case. If the ISIS system had been followed,
we should have done 67 Latarjet procedures in our
169 patients. According to our developed algorithm
to choose the intervention, Latarjet stabilization was
performed in 31 patients. The Latarjet procedure is a
more invasive intervention as compared with Bankart
repair and is accompanied by forced disorders
in the shoulder area anatomy [3, 9]. Failures in
reconstruction after a primary Latarjet operation may
result in a future problematic scenario. And on the
contrary, Latarjet operation may be easily performed
in cases if arthroscopic stabilization fails. Therefore,
one should be careful in choosing the technique and do
not excessively use Latarjet as primary intervention.

Genij Oriopedii Vol. 27, no 3, 2021

In order to determine the anatomic relationship
between the Hill-Sachs lesions and bone defect of
the anterior glenoid, a concept of glenoid on track
was proposed which is based on the grade of bone
defects revealed by CT-study [23]. According to
this theory, there is no risk of dislocation recurrence
after soft-tissue stabilization if the Hill-Sachs
lesion is within the glenoid track limits (the so
called “glenoid on track”™). If the Hill-Sachs lesion
is out of the medial boundary of the glenoid track
(glenoid off track), there is a high risk of recurrence
after Bankart repair. Consequently, the technique
to manage bone defects should be chosen in the
latter case. Thus, James S. Shaha et al. studied two-
year results of Bankart arthroscopic reconstruction
in 57 patients who had MRI for detection of bone
defects and “glenoid track” condition before
surgery. Recurrences occurred in 10 cases (18 %):
in 6 (75 %) out of 8 patients with “glenoid off track”
and only in 4 (8 %) patients out of 49 with “glenoid
on track™ [25].

The studied by us relationship of bone defects with
“glenoid track” theory showed that the combination
of the defect of the anterior rim of the glenoid more
than 15 % with Hill-Sachs lesion of grade 3, caused
the “glenoid off track™ impact in all such patients. In
30 out of 32 patents with “glenoid off track”, there
was the defect of the anterior rim of the glenoid more
than 15 %. This finding allows us to consider a 15 %
anterior glenoid defect as critically important in the
mechanism of dislocation, especially in combination
with a grade 3 humeral head defect.

The undoubted advantage of the glenoid track
theory is an accurate assessment of the effect of
bipolar bone defects on instability in the shoulder
joint. However, it does not take into account changes
in the soft tissue component, first of all, the presence
of hyperelasticity in the shoulder joint. In our study,
during diagnostic arthroscopy in 9 patients with
"glenoid on track" and hyperelasticity of the soft
tissues of the shoulder joint, dislocations in the
shoulder joint by the "off track” mechanism were
observed. Therefore, we consider it compulsory
to perform the remplissage procedure in case of
hyperelasticity of the soft tissues of the shoulder joint,
especially in combination with Hill-Sachs lesion.

CONCLUSIONS

Critically significant anatomical and functional
disorders in patients with anterior instability of the
shoulder joint are the defect of the anterior rim of
the articular process of the scapula more than 15 %,
the defect of the posterior surface of the humeral
head (Hill-Sachs defect) of grade 3, hyperelasticity
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of the soft tissues of the shoulder joint. The severity
of bone defects is directly proportional to the
total number of dislocations. The effectiveness of
surgical techniques to stabilize the shoulder joint,
depending on the above anatomical and functional
disorders, is 95.9 %.
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