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Abstract
Background: Bony lesions are prevalent in anterior shoulder instability 
and can be a signifivant cause of failure of stabilisation procedures if they 
are not adequately addressed. Determining the best surgical treatments for 
anterior shoulder instability is debatable, with several procedures developed 
over time. The bone block procedures showed a lower recurrence when 
compared to Bankart repair but a higher rate of complications. 

Purpose: To determine group of indications for bone block procedures 
for anterior shoulder instability associated with better functional results. 
This will help in choosing this type of surgery appropriately for shoulder 
instability. 

Study design: Systematic Review. 

Methods: This systematic review was conducted in accordance with the 
International Preferred Reporting Items for Systematic Reviews and Meta-
Analyses (PRISMA) guidelines. The studies were subdivided according to 
the main criteria used to indicate glenoid bone graft surgery, Radiological 
indications group (R), Radiological and clinical indications group  
(R + C) and Arthroscopic indications group (A). Only randomized clinical 
trials and prospective studies were included. The extracted and evaluated 
outcomes were: functional scores (ROWE, WOSI, Constant, SSV, SANE, 
and VAS). 

Results: In the electronic search conducted in April 2022, 1567 articles 
were identified. After applying the inclusion criteria, a total of 23 articles 
were selected for the systematic review. Regarding the functional scores, 
we observed that group A had a greater number of statistically better 
results (Constant, SSV and VAS). Regarding the functional scores that 
are specific for shoulder instability, the group R was the group tha showed 
statisticatlly better results in the ROWE score (Group R; Mean: 91,9; 
Group R+C; Mean: 85,4; Group A: 83,3, p<0,001). This highlights the 
variability of the functional scores used to evaluate the results of bone 
grafting procedures. 

Conclusion: The radiographic indications group presented the better 
results in the specific score for shoulder instability and the arthroscopic 
indications group presented the better results in general and our systematic 
review is the first to determine indications for bone block procedures that 
would lead to better functional outcomes in prospective studies.

Keywords: Shoulder; Systematic review; Orthopedic surgery; Shoulder 
instability; Bone block procedures; Latarjet
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Introduction
The rate of recurrent instability one year following first-

time traumatic anterior shoulder dislocation is up to 60% [1,2]. 
Determining the best surgical treatments for anterior shoulder 
instability is debatable, with several procedures developed 
over time. According to studies, Bankart repair, also known 
as anatomic repair, is the initial procedure in cases of anterior 
shoulder instability, which is being extensively used in more 
than 90% of cases [3,4]. The popularity of open Bankart 
repair has led to the development of the efficient arthroscopic 
Bankart repair, which has a recurrence rate of 6% and a re-
operation rate of 4.7%, according to a systematic review [5]. 
However, Burkhart et al. [6] demonstrated that the recurrence 
rate of instability was 67% in patients with large bone lesions 
(bony Bankart or Hill-Sachs) who underwent Bankart repair 
and 89% in contact athletes with similar diseases. This 
suggests that the efficiency of Bankart repair might be limited 
in the presence of bone lesions.

Consequently, the number of indications for bone block 
procedures has increased. Early studies on this type of 
surgery showed recurrence rates of 10% and surgical revision 
rates of 14% for the Latarjet technique [7-9] causing some 
institutions to abandon this procedure [10]. However, recent 
studies have shown better success rates. A systematic review 
by Griesser et al. [11] demonstrated a recurrence rate of 2.9% 
and a subluxation rate of 5.8%. Specifically, in patients with 
bone lesions, the Latarjet technique had a recurrence rate of 
4.7%, demonstrating an advantage over Bankart repair [12]. 
However, the Latarjet technique is also associated with a high 
rate of postoperative complications, occurring in up to 30% 
of cases [11].

In previous studies, bone block procedures have shown 
lower recurrence rates and good functional results, making 
them more frequently indicated [6,11]. However, they are 
associated with complications such as neurological injury 
and shoulder arthrosis. Therefore, the main objective of this 
systematic review was to determine indications for bone 
grafting procedures associated with better functional results. 
This will help in choosing this type of surgery appropriately 
for shoulder instability.

Previous systematic reviews have evaluated different 
aspects of bone block procedures, such as return to sport [13], 
long-term outcomes [14] and complications [11]. However, 
to the best of our knowledge, no systematic review has 
determined indications that would lead to better functional 
results and lower complication rates. Therefore, we sought to 
analyze the current literature qualitatively and quantitatively 
to determine indications for bone block procedures.

Our hypothesis is that when using clinical criteria 
associated with radiological criteria, there would be a more 
adequate selection of patients.

Methods
Literature search strategy

This systematic review was officially registered with 
PROSPERO on October 23, 2020 (CRDXXXXXXXXXX). 
This systematic review was conducted in accordance with 
the International Preferred Reporting Items for Systematic 
Reviews and Meta-Analyses (PRISMA) guidelines. 
Electronic searches were performed using the Cochrane 
Library, PubMed, EMBASE, and LILACS databases in April 
2023. These databases were searched following the Cochrane 
Collaboration, PRISMA, and Meta-analysis of Observational 
Studies in Epidemiology recommendations. To achieve the 
maximum sensitivity of the search strategy, we combined 
the terms “Latarjet” OR “Bristow” OR “Eden-Hybinette” 
OR “Bone block procedures” AND “Shoulder instability” as 
either keywords or MeSH terms. The reference lists of all 
retrieved articles were reviewed for further identification of 
potentially relevant studies. The studies were then assessed 
using inclusion and exclusion criteria. There was no time limit 
specified for the publication date. There was no restriction on 
the language of publication (Appendix 1).

Selection criteria
The inclusion criteria were as follows: (1) randomized 

controlled trials (glenoid bone graft surgery vs. Bankart repair 
or glenoid bone graft surgery vs. glenoid bone graft surgery); 
and (2) prospective studies (cohort) in which a glenoid bone 
graft surgery technique was evaluated. The exclusion criteria 
were: (1) retrospective studies, (2) case reports (less than five 
cases), and (3) studies in which the inclusion criteria did not 
take into account radiological criteria, radiological criteria 
associated with clinical criteria, and arthroscopic criteria. 

Data extraction and analysis
Relevant information regarding study characteristics, 

assessment of the methodological quality of the studies, 
clinical outcome measures, and follow-up time were 
independently collected by two authors using a pre-
established form. The Downs and Black checklist [15] and 
the Cochrane risk of bias tool for randomized trials 16-18 
were used to assess the quality of the included cohort studies 
and the randomized clinical trials, respectively. The Downs 
and Black checklist [15] ranges from 0–28, with a score of 
26–28 points considered excellent, 20–25 good, 15–19 fair, 
and <15 as bad. Interobserver agreement (3 authors) was 
performed using the kappa test.

The studies were subdivided according to the main criteria 
used to indicate glenoid bone graft surgery. 

• Radiological indications group (R) (>10% anterior glenoid 
wear and/or off-track lesions – evaluated by X-Rays, 
Computerized Tomography or Magnetic Resonance 
Imaging)
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• Radiological and clinical indications group (R + C) (same 
as previous radiological indications + contact sports and/
or instability severity index score (ISIS) ≥ 4) 

• Arthroscopic indications group (A) (Hill-Sachs lesion 
with engagement) 

The extracted and evaluated outcomes were: functional 
scores (ROWE, WOSI, Constant, SSV, SANE, Walch-
Duplay, ASORS and VAS).

Statistical analysis 
A significance level of 0.05 (5%) was defined. A complete 

descriptive analysis of the quantitative factors was performed 
using mean, median, standard deviation, coefficient of 
variation, and confidence interval. The Z test was used 
to compare the groups in the parameters. Owing to the 
qualitative characteristics of the systematic review, it was not 
possible to carry out a meta-analysis. The agreement between 
the three authors for the Downs and Black checklist [15] was 
measured using Fleiss’ kappa test for simultaneous analysis 
and Cohen’s kappa test for paired analysis [16-18].

Results
Search results and quality of the studies

In the electronic search conducted in April 2023, 1567 
articles were identified. After applying the inclusion criteria, 
43 articles were selected, and 19 were excluded (14 due to 
association of techniques (Bankart repair), 1 for using the 
same patients from another study, 4 due to non-standard 
inclusion criteria, and 1 due to lack of functional analysis). 
Thus a total of 23 articles were selected for the systematic 
review, which included 20 prospective cohort studies 
[12,19-37] and 3 randomized controlled trials [38-40]. A 
flow diagram based on PRISMA is shown in Figure 1. In 
addition, the characteristics of the included studies and their 
methodological quality are presented in Table 1.

Of the 20 included cohort studies that were assessed 
using the Downs and Black checklist [15], 14 (70%) were 
classified as weak, five (25%) as regular, and one (5%) as 
good. The randomized controlled trials were assessed using 
the Cochrane risk of bias tool for randomized trials [16-18] 

 

Figure 1: Flow diagram based on PRISMA.
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(Appendix 2). Regarding the authors' agreement, the Fleiss’ 
kappa test of the three authors showed a value of 0.842, which 
was classified as excellent. Table 2 presents the complete 
results.

Demographics

In total, the studies involving 1306 shoulders were 
included, of which 1105 (84,60%) belonged to males, 159 
(12,17%) females, and 42 (3,23%) had no specification of sex 
in the study. The mean follow-up was 40.19 months (18.5–90 
months). It was not possible to calculate the mean age since it 
was not mentioned in any of the studies.

Indications 
10 included studies [21,25-28,32,34,37,38,40] used only 

radiological criteria and contained a total of 405 shoulders. 10 
included studies [19,20,22-24,29,31,33,35,39] used clinical 
and radiographic criteria, with 673 shoulders. Three included 
studies [12,30,36] used arthroscopic criteria, with a total of 
228 shoulders.

Surgical technique 
Different surgical techniques were described in the articles 

selected for this systematic review and were performed 
according to the surgeons' preferences and experiences. The 
open Latarjet technique was performed in 1003 (76,79%) 

shoulders, arthroscopic Latarjet technique in 159 (12,17%) 
shoulders, open distal tibia graft in 50 (3,82%) shoulders, 
open Bristow technique in 48 (3,67%) shoulders, and open 
Eden–Hybinette technique in 46 (3,52%) shoulders.

Functional and pain scores 
All functional scores improved postoperatively. 

Clinical outcomes were evaluated using ROWE in 13 
studies [12,19,20,23,25,28-30,33,35,37,40], WOSI in 
nine studies [20,22,24,27,31,33,35,36,39], ASES in eight 
studies [26,27,28,32,33,37,39,40], Constant in seven studies 
[12,21,25,33,35,37,40], SANE in five studies [24,26,27,32,36], 
Walch-Duplay in four studies [12/29/30/34], SSV in three 
studies [28,30,33] and ASORS in one study [39]. In addition, 
the pain was assessed using the visual analog pain scale in 12 
studies [20,21,26,27,29,30,31,32,33,36,38,39]. The complete 
results are shown in Table 3.

Comparisons between the evaluated groups
Functional and pain scores

The following parameters were evaluated in all groups:

a) ROWE

 The better results were found in group R, with a 
statistically significant difference compared with the other 
groups. The results are shown in Table 4.

Author Study type Shoulders (n) Surgeries 
type Surgical indications Functional 

scores

Quality 
of the 

studies

Follow-up 
(months)

Abdelhady  
et al. [19]

Prospective 
cohort study

14 (10 men/4 
women) Open Latarjet 1) Hill-Sachs<20% head diameter; 

2) Ligament laxity ROWE Weak 33.64

Abouelsoud 
and 

Abdelrahman 
[38]

Randomized 
controlled 

trials

16 
(unmentioned 

genres)

Open Latarjet 
(16) x 

Remplissage 
(16)

1) 3 episodes of dislocation 
within 12 months of conservative 
treatment; 2)Hill-Sachs 20-30% 
the size of the humeral head in 
the MRI

1) ROWE;  
2) EVA Appendix 2 31.31

Ali et al. [20] Prospective 
cohort study

48 (Open 
Latarjet: 12 

men/3 women; 
Arthroscopic 
Latarjet: 29 

men/4 women)

Open Latarjet 
(15) x 

Arthroscopic 
Latarjet (33)

1) >18 years; 2) Osteochondral 
defect of the glenoid>13,5%;  
3) ISIS >3 combined with mid-
range apprehension

1) ROWE;  
2) WOSI;  
3) EVA

Weak 30.5

Auffarth  
et al. [21]

Prospective 
cohort study

46 (40 men/6 
women)

Open Eden-
Hybinette

1) Glenoid defect >5mm in length 
on AP and axial radiographs

1) ROWE;  
2) Constant Weak 90

Belangero  
et al. [39]

Randomized 
controlled 

trials

41 (37 men/4 
women)

Open Latarjet 
(22) Open 

Bristow (19)

1) Competitive sport; 2) 10-20% 
anterior glenoid wear (CT)

1) ROWE;  
2) WOSI;  
3) ASORS

Appendix 2 60

Bohu et al. 
[22]

Prospective 
cohort study

46 (41 men/5 
women) Open Latarjet 1) ISIS>3 1) WOSI;  

2) EVA Weak 18.5

Burkhart et al. 
[12]

Prospective 
cohort study

47 (46 men/1 
woman) Open Latarjet 1) Inverted pear glenoid;  

2) Hill-Sachs engaging
1) Constant;  
2) Walch-Duplay Weak 52

Table 1: Characteristics of the included studies and their methodological quality.
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Cautiero et al. 
[23]

Prospective 
cohort study

26 
(unmentioned 

genres)
Open Latarjet

1) Glenoid bone loss >15% (CT- 
PICO method); 2) Hill-Sachs>1/3 
humeral head diameter; 3) 
Competitive contact or overhead 
sport; 4) HAGL lesion; 5) Very thin 
capsular tissue thickness.

1) ROWE;  
2) Quick-DASH Weak 53

Di Giacomo 
2020 [24]

Prospective 
cohort study

344 (287 
men/57 
women)

Open Latarjet 1) ISIS > or equal 4 1) WOSI;  
2) SANE Regular 75

Ebrahimzadeh 
et al. [25]

Prospective 
cohort study

36 (35 men/1 
woman) Open Latarjet 1) Glenoid bone loss >30% (CT)

1) ROWE;  
2) Constant;  
3) UCLA

Weak 37

Erickson et al. 
[26]

Prospective 
cohort study

21 (16 men/5 
women) Open Latarje 1) Glenoid bone loss >10% (CT)

1) SANE;  
2) ASES;  
3) EVA

Weak 29.3

Frank et al. 
[27]

Prospective 
cohort study

100 (96 men/4 
women)

Open Latarjet 
(50) x Open 
tibia allograft 

(50)

1) Glenoid bone loss>15%;  
2) Preference for tibia allograft: 
glenoid bone loss>25%; 
associated important cartilaginous 
component

1) WOSI;  
2) SANE;  
3) EVA;  
4) ASES;  
5) SST

Regular 45

Gough et al. 
[28]

Prospective 
cohort study

50 (48 men/2 
women) Open Latarjet 1) Glenoid bone loss>25%;  

2) Engaging Hill-Sachs lesion

1) ROWE;  
2) SSV;  
3) ASES;  
4) OSI

Weak 32

Kordasiewicz 
et al. [29]

Prospective 
cohort study

47 (45 men/2 
women)

Open Latarjet 
(47) x 

Arthroscopic 
Latarjet (62)

1) Engaging Hill-Sachs lesion
1) ROWE;  
2) EVA;  
3) Walch-Duplay

Regular 54.2

Kordasiewicz 
et al. [30]

Prospective 
cohort study

90 (80 men/10 
women)

Arthroscopic 
Latarjet 1) Engaging Hill-Sachs lesion

1) ROWE;  
2) EVA;  
3) Walch-Duplay

Regular 23.7

Marion et al. 
[31]

Prospective 
cohort study

58 (45 men/13 
women)

Open Latarjet 
(22) x 

Arthroscopic 
Latarjet (36)

1) ISIS>3 1) WOSI;  
2) EVA Regular 29.8

Mook et al. 
[32]

Prospective 
cohort study

38 (33 men/5 
women) Open Latarjet

1) Anterior glenoid defect in 
which the length of the defect in 
the sagittal plane is greater than 
half the radius of the greatest 
anteroposterior distance of the 
circle centered on the lower 2/3  
of the glenoid

1) SANE;  
2) ASES;  
3) Quick-DASH;  
4) SF-12 PCS

Weak 36

Moroder et al. 
[33]

Prospective 
cohort study

25 (13 men/12 
women)

Open Latarjet 
or Bristow

1) >40 years; 2) glenoid defect 
associated with clinically 
compensated rotator cuff injuries

1) ROWE;  
2) Constant;  
3) WOSI;  
4) SSV;  
5) EVA;  
6) ASES

Weak 29

Omidi-Kashani 
et al. [34]

Prospective 
cohort study

35 (33 men/2 
women) Open Latarjet

1) Anterior labral complex 
detachment; 2) Glenoid bone loss; 
3) attenuation or absence of the 
anterior glenohumeral ligament

1)Walch-Duplay Weak 24.6

Vadala et al. 
[35]

Prospective 
cohort study

24 (22 men/2 
women) Open Latarjet 1) ISIS>6; 2) Sports participation

1) ROWE;  
2) WOSI;  
3) OSI;  
4) UCLA;  
5) DASH;  
6) Constant

Weak 24

Yang et al. 
[36]

Prospective 
cohort study

91 (86 men/5 
women) Open Latarjet lesão de Hill-Sachs com 

engagement

1) WOSI;  
2) SANE;  
3 EVA

Good 38.4
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Zarezade  
et al. [40]

Randomized 
controlled 

trials
19 (19 men) Open Bristow 1) Age between 18-45 years;  

2) Bankart lesion (MRI)

1) ROWE;  
2) UCLA;  
3) ASES;  
4) Constant

Appendix 2 Not 
referred

Zhu et al. [37] Prospective 
cohort study

44 (32 men/12 
women) Open Latarjet 1) Glenoid bone loss >20%

1) ASES;  
2) ROWE;  
3) Constant

Weak 37,4

 Kappa P-value Inferior limit Superior limit

Fleiss 0,842 <0,001 0,719 0,965

A1 × A2 0,882 <0,001 0,760 1000

A1 × A3 0,843 <0,001 0,706 0,980

A2 × A3 0,803 <0,001 0,656 0,950
A1: First author 
A2: Second author 
A3: Third author

Table 2: Author’s agreement.

 N ROWE WOSI Constant Walch-Duplay SANE SSV VAS
Group R
Abouelsoud and Abdelrahman [38] 16 84,62 NE NE NE NE NE 3.88

Auffarth et al. [21] 46 94.3 NE 93.5 NE NE NE 0.6

Ebrahimzadeh et al. [25] 36 95.7 NE 96.6 NE NE NE NE

Erickson et al. [26] 21 NE NE NE NE 84 NE 0.9

Frank et al. [27] 100 NE 0.849 NE NE 88.06 NE 1.13

Gouch et al. [28] 50 88 NE NE NE NE 89 NE

Mook et al. [32] 38 NE NE NE NE 87 NE NE

Omidi-Kashani et al. [34] 35 NE NE NE 89.24 NE NE NE

Zarezade et al. [40] 19 87.4 NE 58.7 NE NE NE NE

Zhu et al. [37] 44 97.1 NE 96.5 NE NE NE NE

Total/Means/SD 405 91.9 (6.3) 84.90% (14.6%) 87.07 (5.12) 89.2 (10) 87.27 (13.1) 89 (23) 2.18 (1.7)
Group R + C
Abdelhady et al. [19] 14 91.07 NE NE NE NE NE NE

Ali et al. [20] 48 79 0.7338 NE NE NE NE 1.75

Belangero et al. [39] 41 NE 0.7438 NE NE NE NE 1.88

Bohu et al. [22] 46 NE 75,79% NE NE NE NE NE

Cautiero et al. [23] 26 94.7 NE NE NE NE NE NE

Di Giacomo et al. [24] 344 NE 0.5565 NE NE 88 NE NE

Kordasiewicz et al. [29] 47 87.8 NE NE 83.9 NE NE 0.77

Marion et al. [32] 58 NE 0.804 NE NE NE NE 1.85

Moroder et al. [33] 25 77 73,52% 65 NE NE 70 1.4

Vadala et al. [35] 24 93.8 0.94 95.6 NE NE NE NE

Total/Mean/SD 673 85.4 0.854 79.98 83.9 88 70 (22) 1.27 (1.78)
Group A
Burkhart et al. [12] 47 NE NE 94.4 91.7 NE NE NE

Kordasiewicz et al. [30] 90 81 NE NE 79 NE 90 1

Yang et al. [36] 91 NE 0.7392 NE NE 85.3 NE 1.69

Total/Mean/SD 228 81 (18,5) 73.92% (13%) 94.4 (5) 83.35 (11.1) 85.3 (9.6) 90 (11.5) 1.15 (1.92)

Table 3: Functional and pain scores.
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a) WOSI
 The better results were found in groups R and R+C, with 

a statistically significant difference compared with the 
group A. The results are shown in Table 5.

c) CONSTANT

 The better results were found in group A, with a 
statistically significant difference compared with the other 
groups. The results are shown in Table 6.

d)  SSV
 The better results were found in groups R and A, with 

a statistically significant difference compared to group  
(R + C). The results are shown in Table 7.

e)  SANE
 The better results were found in the (R + C) group, with a 

statistically significant difference observed only in group 
A. The results are shown in Table 8.

f)  VAS
 The better results were found in groups (R + C) and A, 

with a statistically significant difference compared with 
group R. The results are shown in Table 9.

ASES, Walch-Duplay and ASORS were not evaluated in 
all the groups and a comparison was not possible to be done.

The summary of functional and pain scores’ results are 
shown in Table 10.

 Mean SD N
Group R 91,9 6,3 229
Group R + C 85,4 12,3 137
Group A 83,3 18,5 137
 Grp R Grp R+C

ROWE
Grp R   

Grp R+C <0,001  
Grp A <0,001 0,267

SD: Standard deviation; Grp: Group

Table 4: ROWE Functional results.

  Mean SD N

WOSI

Grp R 84,90% 14,60% 100

Grp R + C 85,40% 15,70% 600

Grp A 0.7392 13,00% 91

 Grp R Grp R+C  

WOSI
Grp R+C 0,753   

Grp A <0.001 <0.001  

SD: Standard deviation Grp: Group

Table 5: WOSI functional results.

 Mean SD N

Group R 87,07 5,12 145

Group R + C 79,98 10,5 49

Group A 94,4 5 47

  Grp R Grp R+C

CONSTANT
Grp R+C <0,001

Grp A <0,001 <0,001

SD: Standard deviation; Grp: Group

Table 6: Constant functional results.

 Mean SD N

Group R 89 23 50

Group R + C 70 22 25

Group A 90 11,5 90

 Grp R Grp R+C

SSV
Grp R+C <0,001  

Grp A 0,773 <0,001

Table 7: SSV – functional outcomes.

 Mean SD N
Group R 87,27 13,1 159
Group R + C 88 13 358
Group A 85,3 9,6 91
 Grp R Grp R+C

SANE
Grp R+C 0,558  

Grp A 0,174 0,057

Table 8: SANE – functional outcomes.

 Mean SD N
Group R 2,18 1,70 274
Group R + C 1,27 1,78 325
Group A 1,15 1,92 181
 Grp R Grp R+C

VSA
Grp R+C 0,003  

Grp A 0,001 0,516

Table 9: Visual Scale Analogic of pain – results.

 Statistically better 
results

Statistically worse  
results

ROWE Group R  

WOSI
Group R

Group A
Group R + C

Constant Group A Group R + C

SSV
Group R

Group R + C
Group A

SANE Group R + C Group A

VAS
Group R + C

Group R
Group A

Table 10: Summary of functional and pain scores.
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Discussion
In this systematic review, 23 studies were included, 

comprising 1320 shoulders. Only prospective studies 
were included in which the indications for choosing 
glenoid bone graft procedures for shoulder instability were 
explicitly described to avoid selection bias that may occur in 
retrospective studies. However, the analysis of the included 
studies showed a low methodological quality. As a result, 
the indications for choosing bone grafting procedures are 
highly variable in the literature and are controversial. This 
systematic review aimed to determine the criteria for choosing 
bone grafting procedures that would lead to better functional 
results. Hence, we divided the indications into three types: 
radiological, clinical and radiological, and arthroscopic.

Among the subgroups of indications included in 
this systematic review, the largest number of shoulders 
undergoing the glenoid bone graft procedure was the group of 
radiological indications associated with clinical indications 
(636 shoulders). In general, variable results were observed, 
with no group showing better results for all variables studied. 

In the radiological indication group (R group), the 
indications were 10–25% anterior glenoid wear and/or 
off-track injury. According to Burkhart et al. [6], glenoid 
bone loss has become a significant risk factor for recurrent 
instability after Bankart repair. Initially, the critical amount 
of glenoid bone loss was believed to be 25% [6,41]. However, 
a recent cadaver study suggested that a 20% defect decreased 
shoulder stability after the Bankart surgery [42]. Yamamoto 
et al. [43] performed a study to assess the subcritical bone 
loss that would lead to postoperative instability and found a 
glenoid bone loss of 17–25%.

As described by Giacomo et al. [44], it is important to 
assess both glenoid and humeral bone loss, and there is a 
relationship between them, as well as the measurements of 
the glenoid track. Recent biomechanical studies on bipolar 
bone loss and the glenoid track concept have revealed a 
significant decrease in shoulder stability, with glenoid defects 
as small as 10-15% [45].

In the (R + C) group, studies were included in which the 
indications were the same as the R group, in addition to the 
practice of contact sports and/or ISIS ≥ 4. The score takes into 
account clinical and gradiological criteria. Initially, starting 
from a score of 6, glenoid bone graft surgery was indicated, 
and above this score, a failure rate of 70% was reported in a 
retrospective study by the authors who performed anatomical 
surgery [46]. It is noteworthy that this score uses radiographs 
for indication, and in our study, only three included studies 
used radiographs for deciding which surgery to indicate. 
Currently, the glenoid track instability management score 
(GTIMS) has been derived [44], which incorporates the 

glenoid track concept into the (ISIS) using only tomography 
as a radiological parameter and not radiographs as in ISIS. 
Patients with an on-track injury score of 0 and off-track 
injuries scored 4 points. The rest of the parameters evaluated 
were equal to the ISIS, and scores equal to or greater than 4 
indicated glenoid bone graft surgery. It is worth mentioning 
that in the GTIMS, the presence of an off-track lesion already 
scores 4 points indicating glenoid bone graft surgery, without 
the need for evaluation of other parameters.

In group A, the main indication was the presence of a 
Hill-Sachs lesion with engagement. We consider this mode 
of indication valid since it also allows the evaluation of 
associated injuries, but as a critical mode, we can mention that 
with the patient anesthetized, there may be an over-indication 
of glenoid bone graft surgery. Therefore, we believe that the 
indication for glenoid bone graft surgery should be made in 
advance based on the patient's clinical and radiological data. 
If arthroscopy is feasible, it should be performed to evaluate 
associated injuries. This group of patients presented variable 
results in the evaluated parameters; however, it presented good 
results in the evaluated functional scores. One hypothesis for 
these findings is that there was an over-indication of cases, 
and patients who did not need glenoid graft surgery were 
administered this treatment modality.

Regarding the functional scores, we observed that the 
groups A, R and R+C had the same amount of statistically 
better results in the functional scores, whereas the (R + C) 
group had a greater number of statistically worse results. 
Regarding the functional scores that are specific for shoulder 
instability (ROWE and WOSI), the Group R had statistically 
better results in both. This highlights the variability of the 
functional scores used to evaluate the results of bone grafting 
procedures.

The Rowe questionnaire [47] assesses functional results 
in the anterior shoulder instability postoperatively. It 
consists of 100 points divided into three domains: 1) stability  
(50 points), 2) mobility (20 points), and 3) function (30 points). 
The score is considered excellent when it ranges from 90–100 
points, good (89–75), regular (74–51), and poor when <50 
points. Only the R group presented with an excellent score 
(average: 91.9). Groups A and (R + C) showed good results 
(averages: 85.4 and 83.3 respectively). It is worth mentioning 
that all groups showed good results with the surgery, with the 
groups R showing statistically better results than the other 
groups.

The Western Ontario Shoulder Instability Index (WOSI) 
[48] is a quality of life (QOL) questionnaire that was prepared 
and validated for application in patients with shoulder 
instability. It encompasses aspects of the QOL relevant to 
this disease. It contains 21 questions spanning four domains: 
1) physical symptoms; 2) sports, recreation, and work; 3) 
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lifestyle; and 4) emotional state. All the groups presented 
results above 80% and the groups R and R+C had statistically 
better results when compared to group A.

The Constant Murley score [49] is a non-specific scale 
including different domains of shoulder function (pain, 
activities of daily living, range of motion, and power). 
Higher scores represent a better function. This questionnaire 
is composed of four subscales: three self-reported subscales 
and a shoulder lift force subscale, which is performed by an 
external evaluator. The better results were found in group A 
(average: 94.4), which presented statistically better results 
compared to the group (R + C) (average: 79.98) but showed 
no statistical significance compared to group R (average: 
87.07). This score is not specific for instability; therefore, it 
has a less practical effect in comparing results.

The subjective shoulder score (SSV) [50] is defined as 
the patient's subjective assessment of shoulder function and is 
expressed as a percentage of the score of a normal shoulder. 
The scores ranged from 0 to 100. The better results were 
found in group A (average: 90), with statistical significance 
compared to the (R + C) group (average: 70) and without 
statistical significance compared to the R group (average: 89).

The single assessment numeric evaluation (SANE) [51] 
is a score in which patients respond with a whole number to 
the question ‘On a scale of 0 to 100, how would you rate your 
injured limb?’ It is normally used as global classification of 
functions, and the definition of normality is determined by 
the individual patient. Since the SANE is assessed at baseline 
and during follow-up, it can be used to assess changes in 
function (i.e., recovery) during this period. The better results 
were found in the (R + C) group, with a statistically significant 
difference observed only in group A. Regarding the visual 
analog scale, the better results were found in groups R and A.

An important aspect to be evaluated is that, among the 
scores evaluated, only ROWE [47] and WOSI [48] are specific 
for shoulder instability. In the ROWE [47] assessment, the R 
group presented the better results with statistical significance, 
and in the WOSI [48] assessment, the groups R and R+C 
had statistically better results. We hypothesized that the (R 
+ C) group would present better results, but this was not the 
case. Although we found variable results in the systematic 
review, the (R + C) patients presented the highest statistically 
worse results for the evaluated parameters (Constant, SSV). 
We believed that when using clinical criteria associated 
with radiological criteria, there would be a more adequate 
selection of patients; however, according to the results, the 
groups of radiological and arthroscopic indications presented 
better results. Regarding the ROWE [47] score, the R group 
presented the better results with statistical significance. As 
a result, when considering only radiological criteria for 
indication, there were better results. Therefore, there is doubt 
whether the clinical parameters have little influence or, 

instead, the clinical criteria used may not be the most relevant 
for surgical indication.

In previous studies, glenoid bone graft surgery has shown 
good functional results, despite a relatively high complication 
rate [11]. The objective of our study was to determine which 
surgical indications present better functional results since this 
surgery is indicated in many cases in active young patients 
and/or athletes in whom the expectation from surgery is high. 
Our study seeks to help by suggesting the better indications to 
have the best possible results with the treatment.

The overall quality of the studies was uniformly low. This 
is a factor that influenced the results of systematic reviews and 
meta-analyses. Most of the included studies were classified 
by the Downs and Black score [15] as weak (15 studies) or 
regular (5 studies), with only one study rated as good.

Limitations of this systematic review: the parameters 
evaluated in the studies and the types of surgeries were 
considerably variable. The techniques used by the surgeons 
in the studies and the indications in each subgroup were not 
equal in the selected studies. The other limitations of this 
study are consistent with those of the systematic reviews. 
The patient population included a wide selection of patients 
of different ages, functional demands, frequency of instability 
episodes, and time to surgery, making it challenging to apply 
the results to a particular patient. Nevertheless, our systematic 
review is the first to determine indications for glenoid bone 
graft surgery that would lead to better functional outcomes in 
prospective studies.

Conclusion
The radiological indications group presented the better 

results in the specific scores for shoulder instability and the 
radiological + clinical indications group presented the biggest 
amount of worse results in the parameters evaluated.
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Appendix 1: 

Literature search strategy
MEDLINE (Pubmed)
(((((dislocation, shoulder[MeSH Terms]) AND (Latarjet[Text 
Word])) OR (Bristow[Text Word])) OR (Eden-Hybinette[Text 
Word])) OR (Bone block procedures[Text Word])) OR 
(Coracoid transfer[Text Word])

EMBASE (Elsevier)
('shoulder dislocation'/exp OR 'shoulder dislocation') AND 
'latarjet procedure':ti,ab,kw OR 'bristow procedure':ti,ab,kw 
OR 'eden hybinette':ti,ab,kw OR 'bone block 
procedures':ti,ab,kw OR 'coracoid transfer':ti,ab,kw

LILACS
(( (mh:luxação do ombro) OR (luxación glenohumeral) OR 
(dislocation, glenohumeral) OR (dislocation, shoulder) OR 
(dislocations, glenohumeral) OR (dislocations, shoulder) OR 
(glenohumeral dislocation) OR (glenohumeral dislocations) 
OR (glenohumeral subluxation) OR (glenohumeral 
subluxations) OR (shoulder dislocations) OR (subluxation, 
glenohumeral) OR (subluxations, glenohumeral) 
OR mh:c05.550.518.750* OR mh:c26.289.750* OR 
mh:c26.803.125*) AND (latarjet) OR (bristow) OR (eden-
hybinette ) OR (bone block procedures ) OR (coracoid 
transfer) AND ( db:("LILACS")) (mh:luxação do ombro) 
OR (luxación glenohumeral) OR (dislocation, glenohumeral) 
OR (dislocation, shoulder) OR (dislocations, glenohumeral) 
OR (dislocations, shoulder) OR (glenohumeral dislocation) 
OR (glenohumeral dislocations) OR (glenohumeral 
subluxation) OR (glenohumeral subluxations) OR 
(shoulder dislocations) OR (subluxation, glenohumeral) OR 
(subluxations, glenohumeral) OR mh:c05.550.518.750* OR 
mh:c26.289.750* OR mh:c26.803.125*) AND (latarjet) OR 
(bristow) OR (eden-hybinette ) OR (bone block procedures ) 
OR (coracoid transfer) AND ( db:("LILACS"))

The Cochrane Library

#1 Shoulder dislocation: ti,ab,kw

#2 Latarjet: ti,ab,kw 

#3 Bristow: ti,ab,kw 

#4 Eden-Hybinette: ti,ab,kw 

#5 Bone block procedures: ti,ab,kw 

#6 Coracoid transfer: ti,ab,kw 

#7 (#1 AND #2 OR #3 OR #4 OR #5 #6)

Appendix Files

1=Low risk of bias/2=High risk of 
bias/3=nuclear risk of bias

Study                 Abouelsoud 2015

Author 1

Random sequence generation 1

Allocation concealment 1

Blinding of participants and personnel 3

Blinding of outcome assessment 2

Incomplete outcome data 1

Selective reporting 1

Other bias 3

Author 2

Random sequence generation 1

Allocation concealment 1

Blinding of participants and personnel 3

Blinding of outcome assessment 3

Incomplete outcome data 1

Selective reporting 1

Other bias 3

Author 3

Random sequence generation 1

Allocation concealment 1

Blinding of participants and personnel 2

Blinding of outcome assessment 3

Incomplete outcome data 1

Selective reporting 1

Other bias 3

Belangero 2021 Author 1

Random sequence generation 1

Allocation concealment 1

Blinding of participants and personnel 2

Blinding of outcome assessment 1

Incomplete outcome data 1

Selective reporting 1

Other bias 3

Author 2

Random sequence generation 1

Allocation concealment 1

Blinding of participants and personnel 3

Appendix 2: 
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Blinding of outcome assessment 1

Incomplete outcome data 1

Selective reporting 1

Other bias 3

Author 3

Random sequence generation 1

Allocation concealment 1

Blinding of participants and personnel 2

Blinding of outcome assessment 1

Incomplete outcome data 1

Selective reporting 1

Other bias 3

Zarezade 2014

Author 1

Random sequence generation 2

Allocation concealment 2

Blinding of participants and personnel 3

Blinding of outcome assessment 3

Incomplete outcome data 1

Selective reporting 3
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