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Abstract

Background The arthritic triad of glenoid biconcavity,

glenoid retroversion, and posterior displacement of the

humeral head on the glenoid is associated with an

increased risk of failure of total shoulder joint replacement.

Although a number of glenohumeral arthroplasty tech-

niques are being used to manage this complex pathology,

problems with glenoid component failure remain. In that

the ream and run procedure manages arthritic pathoana-

tomy without a glenoid component, we sought evidence

that this procedure can be effective in improving the

centering of the humeral head contact on the glenoid and

in improving the comfort and function of shoulders with

the arthritic triad without the risk of glenoid component

failure.

Questions/purposes We asked, for shoulders with the

arthritic triad, whether the ream and run procedure could

improve glenohumeral relationships as measured on stan-

dardized axillary radiographs and patient-reported shoulder

comfort and function as recorded by the Simple Shoulder Test.

Methods Between January 1, 2006 and December 14,

2011, we performed 531 primary anatomic glenohumeral

arthroplasties for arthritis, of which 221 (42%) were ream

and run procedures. Of these, 30 shoulders in 30 patients

had the ream and run procedure for the arthritic triad and

had two years of clinical and radiographic follow-up. These

30 shoulders formed the basis for this case series. The

average age of the patients was 56 ± 8 years; all but one

were male. Two of the 30 patients requested revision to

total shoulder arthroplasty within the first year after their

ream and run procedure because of their dissatisfaction

with their rehabilitation progress. For the 28 shoulders not

having had a revision, we determined on the standardized

axillary views before and after surgery the glenoid type,

glenoid version (90� minus the angle between the plane of

the glenoid face and the plane of the body of the scapula),

and location of the humeral contact point with respect to

the anteroposterio dimension of the glenoid (the ratio of the

distance from the anterior glenoid lip to the contact point

divided by the distance between the anterior and posterior

glenoid lips). We also recorded the patient’s self-assessed

shoulder comfort and function before and after surgery

using the 12 questions of the Simple Shoulder Test.

Results For the 28 unrevised shoulders the mean fol-

lowup was 3.0 years (range, 2–9.2 years). In these patients,

the ream and run procedure resulted in improved centering

of the humeral head on the face of the glenoid (preopera-

tive: 75% ± 7% posterior; postoperative: 59% ± 10%

posterior; mean difference 16% [95% CI, 13%–19%];

p\ 0.001), notably this improved centering was achieved
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without a significant change in the glenoid version. Patient-

reported function was improved (preoperative Simple

Shoulder Test: 5 ± 3, postoperative Simple Shoulder Test:

10 ± 4, mean difference 5 [95% CI, 4–6], p\ 0.001).

Conclusions In that ream and run is a new procedure,

substantial additional clinical research with long-term fol-

low-up is needed to define specifically the shoulder

characteristics, the patient characteristics and the technical

details that are most likely to lead to durable improvements

in the comfort and function of shoulders with the chal-

lenging pathology known as the arthritic triad.

Level of Evidence Level IV, therapeutic study.

Introduction

Background

The clinical triad of glenoid biconcavity (erosion by the

humeral head of a pathologic posterior glenoid concavity),

retroversion (greater than 15� posterior inclination of the

plane of the glenoid with respect to the scapular body), and

posterior subluxation of the humeral head on the glenoid

face presents an important and unsolved clinical challenge

for the glenohumeral arthroplasty surgeon. This type of

arthritic pathoanatomy is commonly identified using plain

axillary radiographs or CT scans, and accounts for as many

as 40% of the osteoarthritic glenoids [2, 3, 5, 8, 10, 18, 20,

38, 40, 42, 44, 46, 51].

Arthroplasty for shoulders with the arthritic triad is

associated with an increased risk of glenoid component

failure because of limited glenoid bone stock, difficulties in

achieving secure glenoid fixation, posteriorly eccentric

glenoid component loading and wear, and persistent pos-

terior displacement of the humeral head with respect to the

glenoid face [1, 3, 6–8, 10–12, 14–17, 19, 21–24, 30–37,

41, 43, 48–50].

Rationale

The ream and run procedure [27] is a glenohumeral

arthroplasty that combines a conventional humeral prosthe-

sis with conservative concentric reaming of the glenoid bone

without implanting a prosthetic anatomic or reverse glenoid

component and without glenoid bone grafting. It has shown

promising and durable results for treatment of glenohumeral

arthritis [9, 26, 28]. We sought evidence that this procedure

can be effective in treating shoulders with the arthritic triad,

avoiding the risk of glenoid component failure.

We asked whether (1) the ream and run procedure could

improve glenohumeral relationships as measured on stan-

dardized axillary radiographs, and (2) improve patient-

reported shoulder comfort and function as recorded by the

Simple Shoulder Test in shoulders with the arthritic triad.

Methods

In our practice, the ream and run procedure is offered to

healthy individuals with glenohumeral osteoarthritis who

wish to avoid the activity limitations and potential risks

associated with an anatomic or reversed glenoid compo-

nent, and who understand and embrace a rehabilitation

program of multiple daily stretching sessions that may be

more difficult and more protracted than the rehabilitation

usually associated with a total shoulder arthroplasty.

Patients considering the ream and run procedure receive

extensive preoperative counseling regarding its pros and

cons compared with the total shoulder arthroplasty, hemi-

arthroplasty, and reverse total shoulder arthroplasty for

treatment of their shoulder disorder. The ream and run

procedure is not offered to individuals receiving long-act-

ing narcotic medication, those who are actively smoking,

or with depression, inflammatory arthritis, complex post-

traumatic anatomy, or psychosocial issues that, in the view

of the surgeon, would compromise the chances of success.

Patients with these relative contraindications are offered

other treatment alternatives. Potential candidates are made

aware of the factors associated with slower or less com-

plete recovery from the ream and run procedure [9]. As a

result, patients receiving the procedure are highly selected

and not representative of the full breadth of patients and

disorders needing shoulder arthroplasty.

Between January 1, 2006 and December 14, 2011, we

performed 531 primary anatomic glenohumeral arthroplas-

ties for glenohumeral arthritis, of which 221 (42%) were

ream and run procedures. The ream and run procedure was

offered only to emotionally and physically healthy patients

who understood the necessary dedication to a potentially

challenging and long rehabilitation program and who wished

to avoid the activity limitations generally imposed on

shoulders with prosthetic glenoid components.

To be included in this case series, patients needed to

have standardized pre- and postprocedure axillary radio-

graphs taken with the arm elevated in the plane of the

scapula (a position of function rather than with the arm at

the side as is used for CT scans) and showing the spinog-

lenoid notch and enough of the scapular body to allow

measurement of glenoid version (Fig. 1). Most of the

patients who had the ream and run procedure lived a long

distance away from our center and were unable to return to

our clinic for the standardized postoperative radiographs

2 years after surgery. We attempted to obtain radiographs

for these individuals from their local physicians; often,

however, the necessary axillary views were either
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unavailable or of insufficient quality to make the requisite

measurements. As a result, only 60 of the shoulders having

ream and run procedures during the study period had the

standardized 2-year postoperative axillary radiographs

necessary for inclusion. An analysis of the preoperative

films of these 60 shoulders identified 30 shoulders in 30

patients with the arthritic triad (a pathologic glenoid con-

cavity posterior to the normal anterior concavity, 15� to 50�
glenoid retroversion, and posterior displacement of the

humeral head contact point on the glenoid) before their

ream and run procedure. These 30 shoulders formed the

basis for this Level IV case series, recognizing that more

shoulders would have been included had the necessary

followup radiographs been available. The average age of

the patients was 56 (± 8) years and all but one were men.

Twenty-three patients had primary osteoarthritis and seven

had arthritis after a prior instability repair (capsulorrhaphy

arthropathy). There were 17 right and 13 left shoulders.

Two of the 30 patients requested revision surgery to a

total shoulder arthroplasty within the first postoperative

year because of their dissatisfaction with their rehabilita-

tion progress. For the 28 shoulders not having had revision

surgery we determined on the standardized axillary views

before and after surgery the glenoid type, glenoid version

(90� minus the angle between the plane of the glenoid face

and the plane of the body of the scapula), and location of

the humeral contact point on the glenoid with respect to the

anteroposterior dimension of the glenoid (the ratio of the

distance from the anterior glenoid lip to the contact point

divided by the distance between the anterior and posterior

glenoid lips) (Fig. 1). The importance of this contact point

in shoulder arthroplasty has been reported [7, 45].

We also recorded the patient’s self-assessed shoulder

comfort and function before and after surgery using the 12

questions of the Simple Shoulder Test. The mean followup

for these shoulders was 3.0 years (range, 2–9.2 years). Both

shoulders that underwent early revision surgery had a pre-

operative diagnosis of arthritis after prior instability repairs

and low preoperative Simple Shoulder Test scores (two of

12 functions). Both had the ream and run procedure in 2006,

early during this case series. Because of the patients’ dis-

satisfaction with their clinical improvement, both requested

revision surgery to a total shoulder arthroplasty in less than

a year after the ream and run procedure. They otherwise

were not included in the analysis.

This was a new subgroup analysis that included patients

from two prior studies. The first study presented the overall

results of patients having ream and run surgery for arthritis

between 2000 and 2008 [9], but the shoulders with arthritic

triad were not analyzed separately. The second report

concerned the pre- and postoperative radiographic findings

in shoulders having the ream and run procedure between

2009 and 2013, including some with the arthritic triad, but

the 2-year clinical outcomes of these procedures were not

complete and thus were not included in the findings [26].

The current study is a previously unreported analysis of all

30 shoulders from the two groups that met the inclusion

criteria of (1) having a ream and run procedure for treat-

ment of the arthritic triad, confirmed by radiographs; and

(2) having at least 2 years of followup or known surgical

revision.

Fig. 1A–B A 50-year-old, left-handed man had the arthritic triad of

his left shoulder. (A) His preoperative axillary view shows measure-

ment of the glenoid angle (angle between lines S [plane of scapula]

and G [plane of glenoid face]), and the relative position of humeral

contact on the glenoid (ratio of the length of line segment C [from

anterior lip of glenoid to center of point of contact] to that of line

segment G [from anterior lip of glenoid to posterior lip of glenoid]).

These measurements do not require normalization to the size of the

humeral head or glenoid or determination of the center of the humeral

head. (B) The patient’s postoperative axillary view shows the use of

an anteriorly eccentric humeral head component. Two years after the

ream and run procedure, the patient sent a video showing himself

doing handstand push-ups, pull-ups, bench pressing, passing a

football, throwing a baseball, serving in tennis, and sinking three

pointers on the basketball court.
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All patients in this case series underwent primary ream

and run shoulder arthroplasty by one of two surgeons

(FAM and WJW) with extensive experience with the pro-

cedure. The details of the surgical technique have been

reported, including the use of rotator interval plication and

eccentric humeral heads to provide posterior stability [27].

In brief, the procedure included antibiotic prophylaxis with

ceftriaxone and vancomycin, a double skin preparation

with ChloraPrep1 (CareFusion Corporation, San Diego,

CA, USA), and a deltopectoral approach with incision of

the subscapularis from the lesser tuberosity. Glenoid

preparation included curettage of any remaining articular

cartilage, burring of the ridge between the normal and

posterior concavities, and conservative glenoid reaming

just sufficient to convert the biconcavity into one concav-

ity; there was no attempt to normalize glenoid version. As a

result, the amount of glenoid bone removed was less than

that removed for insertion of a glenoid component in a total

shoulder arthroplasty; aggressive reaming was carefully

avoided [49]. The diameter of curvature of the FDA-

approved humeral head component (Global1 Advantage1,

DePuy Orthopaedics, Inc, Warsaw, IN, USA) was chosen

to be 2 mm less than that of the reamed glenoid; this small

degree of mismatch has been used in all of our ream and

run procedures; its purpose is to offer a small amount of

humeral head translation without rim loading and to allow

some room for growth of fibrocartilage on the surface of

the reamed bone. Excessive posterior translation with the

standard trial component in place (more than 50% of the

head diameter on posterior loading of the proximal

humerus) was managed with a 4-mm anteriorly eccentric

humeral head [27]. The anteriorly eccentric humeral head

did not appear to affect closure of the subscapularis. A

rotator interval plication was used when there was exces-

sive posterior translation after the definitive humeral

component was in place; it consisted of four nonabsorbable

sutures closing the interval between the upper border of the

subscapularis tendon and the anterior border of the supra-

spinatus tendon. The procedure concluded with fixation of

the humeral component using impaction grafting [4, 13],

and subscapularis repair to the lesser tuberosity with six

nonabsorbable sutures. The technique avoided a glenoid

component, changing glenoid version, cement fixation,

ingrowth humeral components, glenoid bone graft, inter-

positional allograft, and routine biceps tendon surgery.

The humeral stem sizes used were 6 mm (1), 8 mm (one),

10 mm (10), 12 mm (13), and 14 mm (five). Head

diameters of the curvature were 44 mm (one), 48 mm

(one), 52 mm (three), and 56 mm (25). Head heights were

15 mm (seven), 18 mm (seven), and 21 mm (16). Ten of

the prostheses had humeral heads with an eccentric portion

offset 4 mm anteriorly. Only one patient had biceps sur-

gery, a tenodesis performed because of fraying of the

tendon. Rotator interval plication was used in 11 cases.

Posterior capsular plication was not used.

Continuous passive motion and active assisted forward

elevation were initiated on the evening of surgery. Before

discharge patients were instructed in and requested to

perform assisted stretching using the supine stretch, pulley,

and forward lean/table slide five times a day to achieve and

maintain forward elevation of 150� or greater. Six weeks

after surgery, we introduced strengthening using the pro-

gressive supine press. We offered prescriptions for physical

therapy to these individuals, but most preferred to do

rehabilitation on their own, often sending us regular pro-

gress notes and photographs or videos of their ROM.

Patients returned to their desired activities progressively as

their comfort permitted. We imposed no limits on the

patients’ physical activities after 3 months.

Radiographic evaluation was performed immediately

before surgery and at followup using standardized axillary

views [16, 26]. Patients unable to return to our center for

followup were sent instructions specifying how the views

were to be obtained, emphasizing the position of the arm

in elevation in the plane of the scapula and the need to see

the spinoglenoid notch and enough of the body of the

scapula for measurement of glenoid version. Blinded to

the clinical outcome, one of us (FAM) recorded glenoid

shape [26, 46, 47] and version, and the AP position of the

point of humeral contact on the standardized radiographs

(Fig. 1). The measurement methods have been shown to

have a high degree of interobserver reliability and sensi-

tivity to the changes effected by arthroplasty with a

weighted j statistic of 0.86 for the agreement in glenoid

type, Pearson correlation coefficient of 0.81 for the

agreement in glenoid angle, and Pearson correlation

coefficient of 0.92 for the AP location of the glenohumeral

contact point [26].

Clinical results of our study were characterized by

patient-reported outcomes obtained preoperatively and

postoperatively using the Simple Shoulder Test, a shoul-

der-specific, observer-independent instrument that provides

an overall score, along with the patient’s reported ability to

perform 12 individual shoulder functions. This outcome

tool has been used extensively to evaluate the results of

shoulder arthroplasty [9].

Statistical Analysis

Paired t-tests were used to characterize pre- and postop-

erative differences in glenoid version, the point of humeral

contact on the glenoid, overall Simple Shoulder Test

scores, and the ability to perform each of the 12 individual

shoulder functions on the Simple Shoulder Test. The level

of significance was p less than 0.05.
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Results

Twenty-eight of the 30 shoulders were not revised after a

mean followup of 3 years (range, 2–9.2 years). In these

unrevised shoulders, the ream and run procedure resulted in

improved centering of the humeral head on the face of the

glenoid (preoperative: 75% ± 7% posterior; postoperative:

59% ± 10% posterior; mean difference 16% [95% CI,

13%–19%]; p\ 0.001). The improvements in humeral

centering were achieved without a significant change in

glenoid angle (preoperative: 60� ± 9�; postoperative:

63� ± 9�; mean difference 3� [95% CI,�2 to 8], p = 0.22).

Patient-reported function was improved (preoperative

Simple Shoulder test: 5 ± 3, postoperative Simple Shoul-

der Test: 10 ± 4, mean difference 5 [95% CI, 4–6],

p\ 0.001). Ten of 12 individual shoulder functions of the

Simple Shoulder Test improved (Table 1). As case exam-

ples of the application of this procedure to diverse clinical

situations, the ream and run has been used to a severely

deformed glenohumeral joint in a 50-year-old multisport

athlete (Fig. 1), a severely biconcave glenoid in a 44-year-

old baseball pitcher (Fig. 2), an irregular humeral head and

pathologic posterior concavity in a 61-year-old violist

(Fig. 3), and capsulorrhaphy arthropathy in a 35-year-old

sailor (Fig. 4).

Two of the 30 shoulders underwent revision surgery

before two years after surgery. Both had prior instability

repairs (ie, a diagnosis of capsulorrhaphy arthropathy) and

low preoperative Simple Shoulder Test scores (two of 12

functions). Their preoperative glenohumeral anatomy was

not unusual among the 30 patients (contact points, 75% and

79% posterior; glenoid angles, 70� and 58�). Because of the
patients’ dissatisfaction with the course of their recovery,

both requested revision surgery to total shoulder arthroplasty

in less than a year after the ream and run procedure. Their

prerevision radiographs revealed no apparent mechanical

problems. These two patients otherwise were not included in

the analysis. There were no other revision procedures. There

were no surgical or medical complications and no cases of

posterior instability.

Discussion

The glenohumeral arthritic triad (glenoid biconcavity,

glenoid retroversion, and posterior displacement of the

humeral head on the face of the glenoid) poses a major

challenge in shoulder reconstruction. It is associated with

an increased rate of failure with conventional total shoulder

arthroplasty [25, 49], causing surgeons to consider more

complex and potentially more risk-prone options, such as

posterior glenoid bone grafting to add support to the

prosthetic glenoid component [39] or reverse total shoulder

arthroplasty [29]. The ream and run is a glenohumeral

arthroplasty that combines humeral hemiarthroplasty with

conservative glenoid reaming just sufficient to convert the

biconcavity to a single concavity, but without attempting to

normalize glenoid version and without insertion of a

prosthetic glenoid component. Because the version is not

normalized and there are no holes for glenoid component

fixation, less bone is removed with a ream and run proce-

dure than to prepare the glenoid for a prosthesis. If

necessary, posterior stability is augmented through the use

of anteriorly offset humeral head components and rotator

interval plication. Because the arthritic triad commonly

affects younger, more active individuals (the average age

of our patients was 56 ± 8 years), the ream and run

procedure can be attractive because it eliminates the

lifetime risk of glenoid component failure. The aims of

the current case series were to determine, in selected

Table 1. Average ability of unrevised shoulders to perform each of 12 functions of the Simple Shoulder Test

Individual function Able before

ream and run

Able after

ream and run

Difference (95% CI) p (paired t test)

Comfortable at rest 64% 96% 32% (14%–50%) 0.001

Sleep comfortably 14% 86% 71% (54% –88%) \ 0.001

Tuck in shirt behind 39% 86% 46% (25%–67%) \ 0.001

Place hand behind head 43% 82% 39% (20%–58%) \ 0.001

Place coin on high shelf 57% 96% 39% (20%–58%) \ 0.001

Lift 1 pound to shoulder level 79% 93% 14% (�5% to 33%) 0.161

Lift 8 pounds to shoulder level 39% 71% 32% (12%–52%) 0.004

Carry 20 pounds 93% 96% 4% (�3% to 11%) 0.326

Toss underhand 43% 89% 46% (28%–65%) \ 0.001

Throw overhand 0% 68% 68% (5%–85%) \ 0.001

Wash back of opposite shoulder 11% 64% 54% (35%–72%) \ 0.001

Do usual work 64% 86% 21 (3%–39%) 0.031
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patients with the arthritic triad, (1) if the ream and run

procedure improves glenohumeral articular relationships

as measured on standard axillary radiographs, and (2) if

the ream and run procedure improves patient-reported

shoulder comfort and function as recorded by the Simple

Shoulder Test.

This study has some limitations. First, when applied to

shoulders with the arthritic triad, the ream and run proce-

dure is a technically demanding procedure with a

substantial learning curve; as a result, it may not be

attractive to many surgeons. Second, the ream and run

procedure may not be appropriate for many patients, such

as patients with low activity expectations, poor health, or

reluctance to commit to the necessary rehabilitation pro-

gram. Thus our study results may not be generalizable to

other groups of patients or other surgeons. Third, because

of the requirement for obtaining axillary view radiographs

2 years postoperative, taken with the arm elevated in the

scapular plane, and showing the spinoglenoid notch and

enough of the body of the scapular body to enable mea-

surement of glenoid version, a substantial number of

patients having the ream and run procedure could not be

considered for inclusion in this study. Fourth, the oppor-

tunity to compare the results of our series with results of

others that used alternative methods to treat the arthritic

triad is compromised by differences in patient age, patient

sex, glenohumeral pathoanatomy, and the methods of

Fig. 2A–B A 44-year-old, right-handed man had the arthritic triad of

the right shoulder. (A) His preoperative axillary view shows a

severely biconcave glenoid and posterior displacement of the humeral

contact point on the glenoid. (B) The postoperative axillary view

shows a single glenoid concavity and improved humeral head

centering on the glenoid; an anteriorly eccentric humeral head was

used. Three years after the patient’s ream and run procedure, he sent a

video of himself throwing at batting practice (for 1 hour, 35 minutes;

200–300 pitches). He also has completed the Tough Mudder

competition since his surgery.

Fig. 3A–B A 61-year-old concert violist with the arthritic triad of his

right (bowing) shoulder returned to performing within 1 year after his

ream and run procedure. (A) The preoperative axillary view shows an

irregular humeral head articulating with a pathologic posterior

concavity. (B) The postoperative axillary view shows an anteriorly

eccentric humeral head component centered on the reamed glenoid

fossa.
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clinical and radiographic assessment. For example, taking

the axillary radiograph with the arm in a functional position

of elevation may yield a different amount of posterior dis-

placement of the humeral head on the glenoid than what

might be seen with a CT scan with the arm resting at the

patient’s side [45]. Fifth, although we report the use of

eccentric humeral heads and rotator interval plication to

stabilize the humeral head on the glenoid, we have not rig-

orously documented the effectiveness of these techniques.

Sixth, our study met the often-used criterion of a minimum

2-year followup, however, it does not provide long-term

followup data to assure the absence of delayed glenoid

erosion or bony glenoid failure. However, Mercer et al. [28]

reported that medial migration of the humeral head after a

ream and run procedure was less than 0.4 mm per year.

We found that the ream and run procedure can improve

centering of the humeral head on the glenoid in shoulders

with the arthritic triad without altering glenoid version and

with preservation of glenoid bone stock. This finding is

important because some surgeons believe that normalizing

glenoid version is necessary to achieve posterior stability,

leading them to consider bone grafting under the posterior

aspect of the glenoid component [39]. Other surgeons are

using the reverse total shoulder arthroplasty as a method

for stabilizing the glenohumeral joint in shoulders with the

arthritic triad [29]. It is apparent that each of these methods

may be useful for treatment of various glenohumeral dis-

orders in different shoulders.

We also found that patient-reported shoulder comfort

and function can be improved at 2 years after the ream and

run procedure. Improvements were particularly remarkable

in the comfort of the shoulder at rest, the ability to sleep

comfortably, to tuck in a shirt, to wash the back of the

opposite shoulder, to place the hand behind the head, to lift

forward, to toss underhand, and to throw overhand. As

shown in the case examples, some of the individuals

included in our study were able to achieve extraordinary

levels of physical function after the ream and run proce-

dure. Documentation of the change in individual shoulder

functions allows for a meaningful conversation with pro-

spective patients regarding the outcomes that might be

anticipated after surgery.

The two patients electing to have their ream and run

procedures revised to total shoulder arthroplasties within

the first year postoperative had the ream and run proce-

dures performed in 2006, early during our series, before we

fully understood the importance of preoperative counseling

regarding this procedure. There were no obvious differ-

ences between these shoulders and others in the series. It is

possible that with better preoperative counseling these

revisions could have been avoided, either if the patients

would have selected another treatment option or if they had

been encouraged to pursue rehabilitation longer or more

vigorously.

The ream and run is a procedure that is being progres-

sively refined, in terms of defining the shoulder disorders

and the patients who might be best served by it, and the

technique of the procedure. Its attractive features include

removal of a minimal amount of glenoid bone, avoidance

of the risks and activity limitations associated with a

prosthetic glenoid component, and the opportunity to

improve humeral centering on the glenoid without

removing or adding bone in an attempt to change glenoid

version. This Level IV case series showed that the ream

and run procedure can be clinically effective in shoulders

Fig. 4A–B A 35-year-old sailor returned to competition within a

year of his ream and run procedure for the arthritic triad. (A) His

preoperative axillary view shows the arthritic triad after a prior repair

for anterior instability. (B) The postoperative axillary view shows

centering in the reamed glenoid of an anteriorly eccentric humeral

head component.
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with one of the most challenging glenohumeral disorders:

the arthritic triad. Substantial additional research is needed

to refine patient selection and surgical technique so that the

role of this procedure in the treatment of different shoulder

arthropathies can be better clarified.
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