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LISTES DES ABREVIATIONS 

AFE, anterior forward elevation 

AS, antérosupérieur (anterosuperior) 

BIO RSA, bony increased offset RSA 

CT, computed tomography 

CTA, cuff tear arthropathy 

DP, deltopectorale 

ER1, external rotation 

ICC, intra-class correlation coefficients 

IR1, internal rotation 

LDTT, latissimus dorsi tendon transfert 

mRCT, massive rotator cuff tear 

MRI, magnetic resonance imaging 

OA, osteoarthritis 

PTEI, prothèse totale inversée d’épaule 

RSA, reverse shoulder arthroplasty 

ROM, range of motion 
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I. PREAMBULE 

Le nombre de prothèse totale inversée d’épaule est en augmentation depuis les deux 

dernières décennies [1]. Ses indications sont multiples : d’abord utilisée pour les ruptures 

massives de coiffe des rotateurs [2], puis les fractures complexes de la partie proximale de 

l’humérus ; son utilisation s’est élargie pour les arthroses primitives avec dysplasie de glène, 

les reprises ou encore les tumeurs de l’humérus proximal [3]. L’objectif principal de cette 

chirurgie est un retour à une autonomie suffisante, par une récupération des amplitudes 

articulaires et la diminution des douleurs. Un des facteurs de succès de cette intervention est le 

bon positionnement des implants.  

1. VOIES D’ABORDS CHIRURGICALES 

Il existe deux principales voies d’abord chirurgicales décrites pour la mise en place de prothèse 

d’épaule : 

1.1. La voie deltopectorale (DP) [4, 5] 

Cette voie d’abord a initialement été décrite par Neviaser et al. [5], comme étant la voie la plus 

commune pour la chirurgie de l’épaule. Le patient est positionné en position demi assise. 

L’incision mesure environ 10 cm et s’étend du relief de l’apophyse coracoïde jusqu’au V 

deltoïdien, distalement et latéralement (Figure 1). 

 

Elle présente des avantages : 

- Un respect des muscles deltoïde et grand pectoral 

- Une réduction du risque d’atteinte du nerf axillaire 

- Une extension distale possible (en cas de complications peropératoires, de révision ou 

de tumeur) 

- Un accès plus aisé au rebord inférieur de la glène 

 

Mais elle présente également des inconvénients : 

- Un risque d’instabilité plus important que par voie antérosupérieure 

- Une partie postérieure de la glène moins accessible 

- Une augmentation du risque d’atteinte du nerf musculocutané 

- La gestion du tendon du subscapulaire (ténotomie, peeling ou ostéotomie) 



 23 

 

Figure 1 : voie deltopectorale 
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1.2. La voie antérosupérieure (AS) [5–8]  

L’alternative est la voie antérosupérieure ou supéro-externe de l’épaule, décrite par Mackenzie 

en 1993 [8] (Figure 2). 

Cette voie a comme principaux avantages : 

- Un accès direct à toute la surface glénoïdienne 

- Une diminution du risque d’instabilité par rapport à la voie deltopectorale 

- Une préservation du muscle subscapulaire 

-  

Mais elle expose également à certains inconvénients :  

- Voie transdeltoïdienne avec un risque d’amyotrophie musculaire secondaire 

- Une partie inférieure de la glène moins accessible 

- Peu de possibilité d’extension sur la voie d’abord (en cas de complications 

peropératoire, de révision ou de tumeur) 

 

 

 

Figure 2 : voie antérosupérieure 
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2. TILT GLENOÏDIEN ET COMPLICATIONS 

Le positionnement de l’implant glénoïdien est primordial pour la survie et le succès d’une PTEI 

[7, 9]. Certains auteurs décrivent la formation d’une encoche scapulaire, d’une modification de 

la distribution des forces sur l’implant et potentiellement des descellements glénoïdiens, en cas 

d’inclinaison supérieure de l’implant glénoïdien [10–13]. Des études plus récentes comparent 

l’influence de ces deux voies d’abords, couramment utilisées pour la mise en place d’une PTEI, 

sur le tilt glénoïdien, avec une tendance plus marquée au tilt supérieur par voie antérosupérieure 

[14, 15]. 

3. JUSTIFICATION DU SUJET 

Dans cet article, nous comparons la voie d’abord deltopectorale à la voie d’abord 

antérosupérieure pour la mise en place d’une prothèse totale inversée d’épaule. Nous avons 

effectué une analyse radiographique, avec l’hypothèse que le positionnement de l’implant 

glénoïdien soit influencé par la voie d’abord utilisée. 
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II. ARTICLE 

Surgical approach for RSA has little or no influence on scapular inclination and  

glenoid baseplate tilt relative to the horizontal 

 

1. INTRODUCTION 

Glenoid baseplate positioning is of paramount importance for the success of reverse shoulder 

arthroplasty (RSA) [7, 9]. Suboptimal glenoid baseplate tilt could lead to scapular notching, 

which may compromise range of motion (ROM) and clinical scores [11, 12, 16], and could also 

exacerbate shear forces at the bone-implant interface [10] and eventually cause glenoid 

component loosening [7, 17]. 

 

Numerous authors investigated whether outcomes of RSA are influenced by glenoid baseplate 

tilt (beta angle), relative to the scapula (beta-s angle) or to the horizontal (beta-h angle) [14, 

15]. Several in vitro studies demonstrated that inferior tilt tends to improve abduction and could 

thereby reduce scapular notching [18, 19], and tends to improve internal and external rotation 

[20]. More recently, a large cohort study by Lignel et al. [12] revealed significantly higher rates 

of glenoid component loosening when the glenoid had superior tilt (9.3%) compared to inferior 

tilt (0.4%), while another cohort study by Lopiz et al. [13] reported significantly more 

radiolucent lines when the glenoid had superior tilt (OR=6.78) but significantly less notching 

when the glenoid had neutral tilt (OR=0.4) or inferior tilt (OR=0.7). 

 

Glenoid baseplate tilt can be influenced by preoperative scapular morphology and surgical 

approach. Lopiz et al. [13] found that risks of implanting the glenoid baseplate with superior 

tilt are significantly higher in shoulders operated for cuff tear arthropathy (OR=3.83) or using 

the anterosuperior approach (OR=2.52), whereas neutral or inferior tilt are more likely in 

shoulders operated for complex proximal humeral fractures (OR=0.5), after a learning curve 

(OR=0.88), or using the deltopectoral approach (OR=0.39). Torrens et al. [14] confirmed that 

superior tilt is more likely when using the anterosuperior approach, while Aibinder et al. [15] 

found no differences in glenoid component tilt between the two approaches. 
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The purpose of this study was therefore to ascertain from a large cohort of RSA whether glenoid 

baseplate tilt is influenced by surgical approach, and to determine whether these have direct or 

indirect associations with functional scores. The hypotheses were that (1) superior tilt is more 

likely when using the anterosuperior approach compared to the deltopectoral approach and (2) 

inferior tilt grants better functional scores. 
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2. METHODS  

The authors retrospectively retrieved the records of all patients that underwent RSA at 10 

centers between January 2015 and August 2017. Patients were included if they received primary 

RSA for the treatment of primary osteoarthritis (OA) with or without rotator cuff lesions, 

massive rotator cuff tear (mRCT) or cuff tear arthropathy (CTA), and had a minimum follow-

up of 2 years. Patients were excluded if they had rheumatoid arthritis or fractures, prior surgical 

antecedents, posttraumatic sequelae, or had adjuvant latissimus dorsi tendon transfer (LDTT). 

From an initial cohort of 743 shoulders (716 patients), 193 were lost to follow-up (25.7%), 33 

were revised with implant exchange (4.4%), and 16 died (2.1%). This left a final cohort of 501 

shoulders (483 patients) which were assessed at a mean follow-up of 3.2±0.9 years (range, 2.0 

to 5.5 years) (Figure 3). All patients provided informed consent for the analysis and use of their 

data, and the study was approved in advance by the institutional review board (IRB: 

BLINDED). 

 

 

 

Figure 3: Flowchart 
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2.1. Surgical technique 

At the 10 centers, the anterosuperior (AS) approach was used exclusively at 2, while the 

deltopectoral (DP) approach was used exclusively at 8. For shoulder operated by the AS 

approach, the subscapularis was left untouched, while for shoulders operated with the DP 

approach, it was detached by peeling, tenotomy, or osteotomy of the lesser tuberosity, 

whereafter it was reinserted or left detached. To compensate for any glenoid defect and 

morphology, or provide additional lateralisation, surgeons could opt for bony increased offset 

RSA (BIO RSA). Surgeons used either an inlay or onlay stem, and was implanted with or 

without cement. Following surgery, the shoulder was immobilized using a sling and passive 

range of motion exercises were initiated on the first postoperative days. At 4 to 6 weeks 

following surgery, active range of motion were started under supervision of a physiotherapist. 

2.2. Radiographic assessment 

All patients had preoperative plain anteroposterior and scapular Y-view radiographs, and 

computed tomography (CT) or magnetic resonance imaging (MRI) scans of their shoulders. 

Following surgery, radiographs were acquired for immediate postoperative assessment and at 

final follow-up, and were used to determine scapular notching according to the Sirveaux-Nérot 

classification [11], and any radiographic modifications. 

 

  

Figure 4 : a & 4b: Plain anteroposterior x-ray in preoperative (a) and in postoperative (b) 
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2.3. Radiographic angles 

The radiographs that were acquired at preoperative assessment and at final follow-up were 

used to measure the following angles by 2 surgeons (BLINDED and BLINDED) to calculate 

their repeatability: 

- Sigma, defined as the inclination of the supraspinatus fossa’s floor relative to the 

horizontal (ground) (Figures 5a & 5b) [21]. This angle represents scapular inferior 

inclination in the frontal plane. 

- Beta-h, defined as the inclination of the glenoid fossa line (or glenoid baseplate surface) 

relative to the horizontal (ground) (Figures 6a & 6b) [9, 21]. A positive value indicates 

glenoid inferior tilt, whereas a negative value indicates glenoid superior tilt. 

- Beta-s, defined as the inclination of the glenoid fossa line (or glenoid baseplate surface) 

relative to the supraspinatus fossa’s floor (Figures 7a & 7b) [21]. A positive value 

indicates glenoid inferior tilt, whereas a negative value indicates glenoid superior tilt. 
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Figure 5 : a & 5b: Sigma angle in preoperative (a) and postoperative (b) 

 

  

Figure 6 : a & 6b: Beta-h angle in preoperative (a) and postoperative (b) 

 

  

Figure 7 : a & 7b: Beta-s angle in preoperative (a) and postoperative (b) 



 32 

2.4. Clinical and functional assessment 

The authors noted demographic data, and measured pre- and post-operative range of motion, 

including active forward elevation (AFE), external rotation with the elbow on the side (ER1) 

and internal rotation with the hand at the back (IR1) (Table 5). The authors also assessed pre- 

and post-operative Constant score and noted all complications.  

2.5. Statistical analysis 

Descriptive statistics were used to summarize the findings, and Shapiro–Wilk tests were used 

to assess the normality of data distributions. For normally distributed continuous data, 

differences between groups were evaluated using unpaired t-tests. For non-Gaussian continuous 

data, differences between groups were evaluated using Wilcoxon rank sum tests (Mann 

Whitney U test). To assess the reliability of the sigma, beta-h, and beta-s angles, interobserver 

agreement between 2 surgeons (BLINDED and BLINDED) was calculated using intra-class 

correlation coefficients (ICC), which can be interpreted as follows: < 0.40, poor; 0.41–0.59, 

fair; 0.60– 0.74, good; 0.75–1.00, excellent [6]. Statistical analyses were performed using R 

version 3.4.3 (R Foundation for Statistical Computing, Vienna, Austria). 
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3. RESULTS 

A total of 501 shoulders (483 patients) met the inclusion criteria and comprised 337 women 

and 146 men, aged 73.7±7.8 years (range, 51 to 92 years) (Table 1). The indications for RSA 

were primary OA in 159 shoulders (32%), mRCT in 87 shoulders (17%), and CTA in 255 

shoulders (51%). Of the 501 shoulders, 88 were operated through the AS approach (18%), while 

413 were operated through the DP approach (82%). Of the final cohort, 47 (9.4%) had 

complications, 39 (7.8%) of which were treated conservatively, and 8 (1.6%) which required 

reoperations without implant removal (Table 2). 

 

 

Table 1: Demographics

1                                                         
 

Mean ± SD

# Age at index surgery (years) 73.7 ± 7.8 (51 – 92)

# BMI 27.5 ± 5.7 (16 – 49)

Female gender 337 (67%)

Bilateral 39 (8%)

Dominant arm 338 (67%)

Profession

Active 44 (9%)

Retired 442 (88%)

missing 15 (3%)

Activity level

Regular 146 (29%)

Occasional 133 (27%)

Sedentary 98 (20%)

missing 124 (25%)

Etiology

I OA without RC lesion 97 (19%)

I OA with RC lesion 62 (12%)

mRCT 87 (17%)

CTA 255 (51%)

Surgical approach

Anterosuperior 88 (18%)

Deltopectoral 413 (82%)

Abbreviations: OA, OsteoArthritis; RC, Rotator Cuff; mRCT, massive Rotator Cuff 

Tear; CTA, Cuff Tear Arthropathy.

Entire cohort (n=501)

† Measured depending on the etiology.

Range
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1                                                

N (%)

Intraop humeral fracture 10 (2%)

Intraop glenoid fracture 3 (1%)

Dislocation 1 (0%)

Subluxation 3 (1%)

Infection 1 (0%)

Glenoid loosening 4 (1%)

Humeral loosening 0 (0%)

Periprosthetic fracture 14 (3%)

Neurologic 7 (1%)

Other 4 (1%)

Any complication 47 (9%)

of which reoperated without 

implant removal 8 (2%)

Entire cohort (n=501)

Table 2: Intra- and post-operative complications treated 

conservatively or by reoperation without implant removal
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3.1. Radiographic results 

The interobserver repeatability was excellent for all three angles (Table 4). Scapular inclination 

(sigma angle) was significantly greater for shoulders operated using the DP approach compared 

to the AS approach, both preoperatively (19.5°±8.9° vs. 15.4°±9.3°; p<0.001) and 

postoperatively (19.7°±8.4° vs. 17.0°±9.2°; p=0.004), but the net change was not significantly 

different (0.3°±9.3° vs. 1.5°±11.2°; p=0.501) (Table 5). Likewise, glenoid tilt relative to the 

horizontal (beta-h angle) was significantly greater for shoulders operated using the DP approach 

compared to the AS approach, both preoperatively (94.4°±10.6° vs. 90.1°±10.1°; p=0.002) and 

postoperatively (101.2°±10.5 vs. 96.1°±11.6°; p<0.001°), but the net change was not 

significantly different (6.6°±12.1° vs. 5.9°±13.5°; p=0.742). Conversely, glenoid tilt relative to 

the scapula (beta-s angle) was significantly greater for shoulders operated using the DP 

approach compared to the AS approach postoperatively (83.8°±9.9°vs. 81.9°±11.7°; p=0.042), 

but there were no significant differences in either the preoperative angles (77.7°±11.3° vs. 

77°±10.9°; p=0.580) or the net change (5.6°±12.5° vs. 4.8°±14.8°; p=0.528). 

Comparing scapular inclination (sigma angle) pre- and postoperatively revealed that it remained 

within ±5° in 46% following the DP approach compared to 36% following the AS approach. 

Scapular inclination increased by 5° or more in 28% following the DP approach and 34% 

following the AS approach, and decreased by 5° or more in 26% following the DP approach 

and 30% following the AS approach (p=0.247). 
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1                                                          

Mean ± SD

# Follow-up (years) 3.2 ± 0.9 (2.0 – 5.5)

# Constant Score (0-100)

# Preoperative 27.4 ± 12.2 (0 – 71)

# Postoperative 66.3 ± 15.2 (18 – 95)

# Net improvement 39.9 ± 16.5 (-3 – 81)

# Active forward elevation (˚)

# Preoperative 85.5 ± 37.7 (0 – 180)

# Postoperative 135.6 ± 27.2 (20 – 180)

# Net improvement 51.7 ± 39.9 (-60 – 150)

# External rotation (˚)

# Preoperative 11.5 ± 20.5 (-40 – 90)

# Postoperative 28.5 ± 20.0 (-40 – 90)

# Net improvement 16.1 ± 23.2 (-80 – 90)

Internal rotation

Preoperative

Functional (L3, T12, T7/T8) 138 (28%)

Non functional (Sacrum, GT, buttock) 316 (63%)

missing 47 (9%)

Postoperative

Functional (L3, T12, T7/T8) 322 (64%)

Non functional (Sacrum, GT, buttock) 176 (35%)

missing 3 (1%)

Table 3: Pre- and post-operative clinical and functional outcomes

Entire cohort (n=501)

Range
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1                         

Mean p-values

# Sigma (˚)

# Preoperative 0.93 (0.88 – 0.96) <.001

# Postoperative 0.86 (0.79 – 0.92) <.001

# Beta-h (˚)

# Preoperative 0.92 (0.87 – 0.95) <.001

# Postoperative 0.83 (0.74 – 0.89) <.001

# Beta-s (˚)

# Preoperative 0.73 (0.59 – 0.83) <.001

# Postoperative 0.83 (0.73 – 0.89) <.001

Table 4: Interobserver agreement (ICC) for pre- and post-

operative radiographic outcomes

Interobserver ICC

Range

Table 5: Pre- and post-operative radiographic outcomes with subgroup analysis by surgical approach

1                         p-values

Mean ± SD Mean ± SD Mean ± SD

# Follow-up (years) 3.2 ± 0.9 (2.0 – 5.5) 3.0 ± 0.9 (2.0 – 5.3) 3.7 ± 1.0 (2.0 – 5.5) <.001

# Sigma (˚)

# Preoperative 18.7 ± 9.2 (-12 – 48) 19.5 ± 8.9 (-10 – 40) 15.4 ± 9.3 (-12 – 48) <.001

# Postoperative 19.2 ± 8.6 (0 – 46) 19.7 ± 8.4 (0 – 45) 17.0 ± 9.2 (0 – 46) 0.004

# Net increase 0.6 ± 9.7 (-29 – 43) 0.3 ± 9.3 (-26 – 43) 1.5 ± 11.2 (-29 – 32) 0.501

# Beta-h (˚)

# Preoperative 93.6 ± 10.7 (62 – 130) 94.4 ± 10.6 (63 – 130) 90.1 ± 10.1 (62 – 120) 0.002

# Postoperative 100.3 ± 10.9 (60 – 133) 101.2 ± 10.5 (66 – 133) 96.1 ± 11.6 (60 – 121) <.001

# Net increase 6.5 ± 12.4 (-37 – 49) 6.6 ± 12.1 (-28 – 49) 5.9 ± 13.5 (-37 – 35) 0.742

# Beta-s (˚)

# Preoperative 77.6 ± 11.2 (38 – 116) 77.7 ± 11.3 (38 – 116) 77.0 ± 10.9 (55 – 112) 0.580

# Postoperative 83.4 ± 10.2 (57 – 120) 83.8 ± 9.9 (57 – 114) 81.9 ± 11.7 (58 – 120) 0.042

# Net increase 5.5 ± 13.0 (-44 – 51) 5.6 ± 12.5 (-44 – 51) 4.8 ± 14.8 (-40 – 40) 0.528

Abbreviations: ICC, Intraclass Correlation Coefficient.

Anterosuperior (n=88)

Range

Deltopectoral (n=413)

Range

Entire cohort (n=501)

Range
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3.2. Uni- and multi-variable analyses 

Postoperative Constant scores were not significantly associated with any of the angles measured 

preoperatively or postoperatively, but were significantly correlated with patient age (p<0.001), 

sex (p=0.035), etiology (p<0.01), and surgical approach (p<0.001) (Table 6). Likewise, net 

improvement in Constant scores were not significantly associated with any of the angles 

measured preoperatively or postoperatively, but were significantly correlated with patient sex 

(p=0.042), dominant side (p=0.035), etiology (p<0.05), surgical approach (p<0.001), and the 

use of BIO RSA (p=0.004) (Table 7). 

 

 

Variable n = β p-value

Age at index operation (yrs) 501 -0.29 (-0.46 –  -0.12) <.001

BMI 501 0.09 (-0.15 –  0.33) 0.460

Male sex 164 3.08 (0.22 –  5.94) 0.035

Dominant arm 338 2.49 (-0.37 –  5.35) 0.088

Etiology

I OA without RC lesion 97 REF

I OA with RC lesion 62 -7.64 (-12.41 –  -2.86) 0.002

mRCT 87 -9.03 (-13.35 –  -4.71) <.001

CTA 255 -9.63 (-13.14 –  -6.13) <.001

Surgical approach

Deltopectoral 413 REF

Anterosuperior 88 -6.72 (-10.19 –  -3.25) <.001

BIO RSA 196 1.62 (-1.14 –  4.38) 0.249

Preoperative Sigma 441 0.05 (-0.11 –  0.21) 0.521

Preoperative Beta-h 441 0.10 (-0.04 –  0.23) 0.157

Preoperative Beta-s 440 -0.06 (-0.19 –  0.07) 0.369

Postoperative Sigma 482 0.10 (-0.06 –  0.26) 0.233

Postoperative Beta-h 482 0.06 (-0.07 –  0.18) 0.361

Postoperative Beta-s 482 0.02 (-0.12 –  0.15) 0.809

Abbreviations: yrs, years; C.I., confidence interval; REF, reference; BMI, body mass index; OA, osteoarthritis; RC, rotator 

cuff; mRCT, massive rotator cuff tear; CTA, cuff tear arthropathy; BIO RSA, bony increased offset reverse shoulder 

arthroplasty.

Table 6: Uni- and multi-variable regression analysis of postoperative Constant score

Univariable

95% C.I.
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Variable n = β p-value

Age at index operation (yrs) 501 -0.02 (-0.22 –  0.18) 0.833

BMI 501 0.09 (-0.19 –  0.37) 0.520

Male sex 164 3.38 (0.12 –  6.64) 0.042

Dominant arm 338 3.48 (0.24 –  6.72) 0.035

Etiology

I OA without RC lesion 97 REF

I OA with RC lesion 62 -6.26 (-11.68 –  -0.84) 0.024

mRCT 87 -9.40 (-14.35 –  -4.45) <.001

CTA 255 -10.32 (-14.31 –  -6.33) <.001

Surgical approach

Deltopectoral 413 REF

Anterosuperior 88 -10.39 (-14.58 –  -6.20) <.001

BIO RSA 196 4.63 (1.51 –  7.75) 0.004

Preoperative Sigma 441 0.02 (-0.16 –  0.20) 0.837

Preoperative Beta-h 441 0.10 (-0.05 –  0.25) 0.193

Preoperative Beta-s 440 -0.02 (-0.17 –  0.12) 0.780

Postoperative Sigma 482 0.09 (-0.09 –  0.28) 0.318

Postoperative Beta-h 482 0.10 (-0.04 –  0.25) 0.172

Postoperative Beta-s 482 0.07 (-0.08 –  0.23) 0.352

Abbreviations: yrs, years; C.I., confidence interval; REF, reference; BMI, body mass index; OA, osteoarthritis; RC, roator 

cuff; mRCT, massive rotator cuff tear; CTA, cuff tear arthropathy; BIO RSA, bony increased offset reverse shoulder 

arthroplasty.

Table 7: Uni- and multi-variable regression analysis of net improvement in Constant score

Univariable

95% C.I.
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4. DISCUSSION 

The most important finding of this study was that glenoid baseplate tilt relative to the scapula 

(beta-s angle) was slightly but significantly greater for shoulders operated by the DP approach 

compared to shoulders operated by AS approach. While the mean difference was only 1.9°, it 

supports the first hypothesis that superior tilt is more likely when using the AS approach 

compared to the DP approach. Conversely, postoperative scapular inclination (sigma angle) and 

glenoid baseplate tilt relative to the horizontal (beta-h angle) depended primarily on 

preoperative scapular inclination and glenoid tilt, rather than surgical approach. Finally, 

univariable analyses revealed that neither postoperative Constant scores nor the net 

improvements thereof were significantly associated with any of the angles, which refutes the 

second hypothesis that inferior glenoid tilt grants better functional scores. 

 

Glenoid baseplate positioning is important for the success of RSA [7, 9]. Superior glenoid tilt 

could lead to loosening of the glenoid component [7, 22] and scapular notching [7, 12, 13, 16, 

23], as it increases the shear forces, while reducing the compressive force component at the flat 

surface of the glenoid baseplate [10, 24] (Figure 8). It is worth noting that glenoid baseplate tilt 

could be influenced by surgical approach, because of a different exposure of the glenoid, but it 

could also be influenced by preoperative glenoid wear, as it is difficult to implant a glenosphere 

with inferior tilt in a glenoid that is superiorly tilted (Favard E3) [11, 25]. Scapular notching is 

more frequent following RSA performed for CTA, because of considerable glenoid erosion 

associated with this indication [9, 22]. 

 

 

Figure 8 : Distribution of the forces applying on the glenoid baseplate  

(Fs = shear force, Fc = compression force, Fv = resultant force vector; -10° = superior tilt; 

+10° = inferior tilt) 

 

In this study, we found that glenoid baseplate tilt depends on primarily preoperative scapular 

morphology rather than on surgical approach. Several studies [6, 7, 26] found that the AS 
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approach is a suitable alternative, as it provides a straight exposure of the glenoid while 

preserving the subscapularis muscle, even though positioning the glenoid baseplate is more 

difficult [7]. On the other hand, Gadea et al. [4] postulated that the DP approach is better at 

preserving the deltoid and at assessing humeral anatomy. As one of the drawbacks of the DP 

approach is the disinsertion of the subscapularis tendon, a new approach was introduced by 

Lädermann et al. [27]; an anterior approach that spares both the subscapularis and the deltoid 

muscles. Further studies are needed to investigate how glenoid tilt is influenced by this new 

approach. 

 

There is no consensus in the literature on what angle is most reproducible to measure glenoid 

tilt. Maurer et al [21] found that the inclination between the glenoid fossa line and the floor of 

the supraspinatus fossa (beta-s angle) was reproductible, and Lévigne et al. [9] reported 

difficulty in locating scapular landmarks and suggested to assess glenoid tilt independently of 

the scapula (beta-h angle). The present study found excellent interobserver repeatability for 

both beta-s and beta-h angles, though the latter may be easier to measure as it requires 

identification of fewer landmarks, as long as the patient is correctly aligned to the x-ray tube.   

 

The present study investigated whether scapular inclination (sigma angle) changes following 

RSA performed by two different approaches, and found that it increased by 5° or more in 28% 

following the DP approach and 34% following the AS approach, and that it decreased by 5° or 

more in 26% following the DP approach and 30% following the AS approach. In another study, 

Kahn et al [28] described the scapular rotation as the angle between the floor of the 

supraspinatus fossa and the vertical, and found that scapular rotation increased by 2° superiorly 

after RSA. Further studies might be necessary to investigate the influence of RSA on scapular 

position. 

 

This study had several limitations that must be considered when interpreting the findings. In 

this large multicenter cohort, the data was collected retrospectively, and there are several 

significant differences in the baselines characteristics of patients operated by the different 

surgical approaches (e.g., native scapular orientation, implant type, use of BIO RSA, inlay or 

onlay stem). Furthermore, angles were measured by the ten different surgeons for their 

respective patients, and although interobserver repeatability was excellent for a sample 

remeasured by two different surgeons, differences in measurement methods and equipment 

could be a source of bias.  
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5. CONCLUSION 

Glenoid baseplate tilt relative to the scapula was slightly but significantly greater for shoulders 

operated by the DP approach compared to shoulders operated by AS approach, while 

postoperative scapular inclination and glenoid baseplate tilt relative to the horizontal depended 

primarily on preoperative scapular inclination and glenoid tilt, rather than surgical approach. 

At a minimum follow-up of 2 years, neither postoperative Constant scores nor the net 

improvements thereof were significantly associated with any of the angles. 
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III. CONCLUSION 

Le tilt glénoïdien est un paramètre important pour le succès d’une PTEI. Dans cette étude, la 

mesure du tilt glénoïdien par rapport à la scapula a montré une fréquence significativement plus 

importante de tilt inférieur par voie DP par rapport à la voie AS. Cependant, nous n’avons pas 

retrouvé de différence significative entre ces deux voies d’abord sur le tilt glénoïdien mesuré 

par rapport à l’horizontal. Par ailleurs, il n’y avait pas de différence significative sur le score de 

Constant post-opératoire et son amélioration entre les deux voies d’abord. Des études 

supplémentaires sont donc nécessaires pour conclure à une supériorité d’une voie chirurgicale 

par rapport à une autre. 
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RÉSUMÉ 

 

 

Introduction : Un des facteurs de succès des prothèse totales inversées d’épaule (PTEI) est le bon 

positionnement des implants. Le tilt glénoïdien s’associe à un risque de déscellement glénoïdien, par la 

modification de la distribution des forces s’appliquant sur l’implant. L’objectif de cette étude est de 

déterminer si l'inclinaison de l’implant glénoïdien d’une PTEI est influencée par la voie d’abord 

chirurgicale et/ou associée aux scores fonctionnels. 

 

Méthode : Nous avons étudié une série consécutive de 501 PTEI (483 patients) opérées par voies 

antérosupérieure (AS, n=88) ou deltopectorale (DP, n=413). Les radiographies préopératoires et 

postopératoires ont été utilisées pour mesurer : l'inclinaison de la ligne de la fosse supra-épineuse par 

rapport à l'horizontale (angle Sigma), l'inclinaison glénoïdienne (ou de la surface de l’implant 

glénoïdien) par rapport à l'horizontale (angle bêta-h), et l'inclinaison glénoïdienne (ou de la surface de 

l’implant glénoïdien) par rapport à la ligne de la fosse supra-épineuse (angle beta-s). 

 

Résultats : L’angle sigma était significativement plus élevé pour les épaules opérées par voie DP, en 

préopératoire (p<0,001) et post-opératoire (p=0,004), mais la variation de l’angle n'était pas 

significativement différente (p=0,501). De même, l’angle bêta-h était significativement plus élevé pour 

les épaules opérées par voie DP, en préopératoire (p=0,002) et en postopératoire (p<0,001°), mais la 

variation n'était pas significativement différente (p=0,742). Inversement, l’angle beta-s était 

significativement plus élevé pour les épaules opérées par voie DP, uniquement en postopératoire 

(p=0,042), mais il n'y avait pas de différence significative entre les angles préopératoires (p=0,580) ou 

leur variation (p=0,528). 

 

Conclusion : L’angle beta-s était légèrement mais significativement plus élevé pour les épaules opérées 

par voie DP, tandis que l’angle beta-h et sigma dépendaient principalement de l'inclinaison scapulaire 

et de l'inclinaison glénoïde préopératoires, plutôt que de l'approche chirurgicale. A plus de deux ans 

postopératoires, ni le scores de Constant ni son amélioration n'étaient significativement associés à l'un 

ou l'autre des angles mesurés. 

  

TITRE EN ANGLAIS :  Surgical approach for RSA has little or no influence on scapular inclination 

and glenoid baseplate tilt relative to the horizontal  
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