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Background: This study assessed the clinical and radiologic outcomes of Ideberg type IA glenoid frac-
tures treated using conventional open surgery compared with those treated with arthroscopic surgery.
Materials and methods: This was a retrospective, multicenter study of anterior glenoid rim fractures (Ideberg
IA) treated with conventional open surgery (group O) or arthroscopic surgery (group A). Included were
56 patients: 10 in group O and 46 in group A. The patients were reviewed after a minimum of 12 months
of follow-up. The Constant score was used as an objective clinical outcome. Radiographs were reviewed
to assess the quality of the postoperative reduction, fracture healing, complications, and whether osteo-
arthritis was present at the last follow-up.
Results: At a mean follow-up of 30 months (range, 12-115 months), there was no significant difference
between the groups based on the Constant Score (group O: 74 points; group A: 84 points, P = .07). None
of the shoulders showed signs of instability. Conversely, the rate of postoperative complications was higher
in group O than in group A (30% vs. 4%; P = .03). Glenohumeral osteoarthritis was found in 10% of group
O patients and 18% of group A patients (P = .65).
Conclusions: This study shows that anterior glenoid rim fractures have similar functional outcomes, whether
treated using conventional open surgery or arthroscopic surgery. Arthroscopic surgery appears to reduce
the complication and reoperation rate.
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Scapula fractures with extension to the glenoid are rare.
In the Ideberg classification of intra-articular fractures, type
IA corresponds to an anterior glenoid rim fracture, which
occurs with glenohumeral dislocation in two-thirds of cases.9

When the articular fragment makes up more than 20% of the
glenoid surface, reduction and stabilization may be pro-
posed to prevent glenohumeral instability and osteoarthritis
(OA) from developing over time.8,24

Arthroscopy techniques offer less invasive and, theoreti-
cally, more precise solutions than standard open surgery
through the anterior deltopectoral approach for treating these
intra-articular fractures.3,10-12,14,16,20-25 Arthroscopy also pro-
vides an opportunity to assess and treat any associated rotator
cuff tendon injuries or greater tuberosity fracture.17,24

There is currently no evidence that one surgical tech-
nique is superior for treating Ideberg IA fractures. This study
assessed the clinical and radiologic outcomes of Ideberg type
IA glenoid fractures treated using conventional open surgery
compared with those treated with arthroscopic surgery. We
hypothesized that arthroscopic surgery would reduce the com-
plication rate and result in better clinical outcomes than open
surgical treatment.

Materials and methods

This was a retrospective study of patients treated between De-
cember 1, 2006, and January 1, 2016. Patients were included who
had (1) a recent Ideberg IA9 glenoid fracture (<3 weeks), (2) had
been treated with standard open surgery (group O) or arthroscopic
surgery (group A), and (3) had at least 12 months of follow-up con-
sisting of clinical and radiologic assessments. Patients with Ideberg
IB, II, III, IV, or V glenoid fractures were excluded.

During the study period, 74 glenoid fractures were treated sur-
gically, and 56 were Ideberg IA fractures. One patient was lost to
follow-up before the 12-month follow-up visit. Thus, 10 patients in
group O and 45 in group A were available for analysis.

Surgical technique

The technical choice of open or arthroscopic surgery depended on
surgeon preference.

Patients in group O were operated on in the beach chair posi-
tion under general anesthesia with an interscalene nerve block. A
deltopectoral approach was used. Subscapular tenotomy was per-
formed to access the glenohumeral joint. After exploring the joint
and locating any osteochondral lesions, the surgeon reduced the frag-
ment and held it in place temporarily with Kirschner wires. The
fragment was secured with one or two 3.5-mm diameter cannu-
lated screws (Fig. 1). If a proximal humeral fracture was also present,
additional fixation with screws or a plate was done through the same
approach.

Patients in group A were operated on in the beach chair posi-
tion (n = 33) or in lateral decubitus (n = 13). One or 2 instrument
portals (anterosuperior, anteroinferior) were established along with
an optical portal in the posterior soft point. After draining the hem-
arthrosis, the joint was explored to identify any osteochondral lesions.
The fracture was reduced and stabilized with anchors according to
the Sugaya23 technique (n = 36) or with a combination of anchors
and screw fixation (n = 10) introduced via an accessory lower an-
terior portal through the subscapularis (Fig. 2).

The patient’s operated-on arm was immobilized postopera-
tively with a sling in internal rotation for 4 to 6 weeks, no matter
which surgical technique was used. Pendulum exercises were ini-
tiated within a few days of surgery, and active movements were
allowed starting at 6 weeks, under the control of a physiotherapist.

Figure 1 (A) Axial computed tomography slice shows an Ideberg IA glenoid fracture in a left shoulder. (B) Radiographs taken at 5 years
after open reduction and internal fixation (anteroposterior view).



Clinical evaluation

Patients were reviewed for clinical and radiologic follow-up
assessments and to provide consent to participate in this study.
Active range of motion was measured with a goniometer with the
patient seated and performing anterior elevation, external rotation
with the elbow at the side, and internal rotation (maximal verte-
bral level reached by the patient’s thumb) movements. The outcomes
were assessed objectively with the Constant Score and subjec-
tively with an analog scale to determine satisfaction (excellent, good,
average, or poor outcome).6 Complications and reoperations were
noted.

Radiographic evaluation

Preoperatively, plain anteroposterior x-ray images and a computed
tomography scan were used to classify the fracture based on the
Ideberg classification.9 The largest width of the fracture was mea-
sured on the computed tomography scan. Fracture healing was
assessed at 6 months postoperatively on anteroposterior and lateral
views. Signs of osteoarthritis were assessed at the latest follow-up
according to Samilson and Prieto.18

Statistical methods

Measurements are expressed as the mean, range, and standard de-
viation. The D’Agostino-Pearson test was used to analyze the data
distribution. Paired values were compared using a paired t test, and
unpaired results were compared using the Mann-Whitney test. The
χ2 or Fisher exact test was used to compare categoric data. The sig-
nificance level was set at P < .05.

Results

Study cohort

Patients were a mean age of 46 years (range, 20-77 years),
and there were 13 women and 42 men. The fracture was caused
by a sports-related injury in 38% (n = 17). Glenohumeral dis-
location was associated in 87% (n = 48). Ten patients also had
a proximal humeral fracture: undisplaced greater tuberosity
(n = 7), displaced greater tuberosity (n = 2), and 3-part frac-
ture (n = 1). Characteristics of the patients in groups O and
A are summarized in Table I. Group O had more patients with

Figure 2 (A) Computed tomography with 3-dimensional reconstruction and humeral head subtraction showing an Ideberg IA glenoid frac-
ture in the left shoulder. (B) Sagittal computed tomography slice shows the arthroscopic screw fixation.

Table I Comparison of epidemiologic data for group O (open) and group A (arthroscopy)

Variable Group O Group A P value

(n = 10) (n = 45)

Age, yr 47 ± 12 (20-65) 41 ± 17 (22-77) .87
Sex .75

Male 8 34
Female 2 11

Sports-related injury 4 13 >.99
Work compensation 1 1 .23
Concurrent dislocation 8 40 .59
Concurrent proximal humeral fracture 4 (40) 6 (13) .04
Glenoid fragment width, mm 9.5 ± 2.7 (7-17) 10.2 ± 2.5 (8-18) .29
Time to surgery, d 2.5 ± 3 (0-10) 5 ± 5 (1-22) .01

Data are presented as mean ± standard deviation (range), as number of patients, or as number (%).



an associated humeral fracture, and they were operated on
more quickly.

Surgical data

The mean operative time was 88 ± 23 minutes (range, 60-
130 minutes) in group O and 68 ± 35 minutes (range, 27-
210 minutes) in group A (P=.09). Fracture reduction was
anatomic (<1 mm of gap) in 90% of patients in group O and
in 67% of patients in group A (P = .14).

Clinical outcomes

At a mean follow-up of 30 months (range, 12-115 months),
the mean Constant score was 82 ± 16 points (range,
20-100 points) in the entire cohort. Active anterior eleva-
tion was 162° ± 30° (range, 45°-180°), external rotation was
51° ± 19° (range, 10°-80°), and internal rotation was 8 ± 2
points (range, 2-10 points). The results for the 2 groups are
compared in Tables II and III. Patients in group A had better
strength, anterior elevation, and external rotation than
those in group O. There were no significant differences
between the 2 groups in the absolute and adjusted Constant
Score.

The presence of osteochondral glenoid lesions detected in-
traoperatively had a negative effect on the overall Constant
Score at the final follow-up (76 points vs. 88 points; P = .002).
When humeral fractures were excluded from the analysis to
make the groups more even, no significant difference was
found in the average absolute and adjusted Constant Score
between group O (82 patients [120%], P = .78) and group A
(84 patients [27%], P = .36). The subjective outcome was

good or excellent in 90% of group O patients and in 91% of
group A patients (P = .19).

Radiologic outcomes

At the last follow-up visit, all fractures had healed, regard-
less of the type of surgery performed. The incidence of OA
is reported in Table IV. There were no significant differ-
ences between groups.

Complications

There were 5 complications (9%) in the cohort: 3 in group
O (30%) and 2 in group A (4%; P = .03). In group O, there
were 2 infections and 1 case of joint stiffness requiring 3
reoperations: 2 lavage/débridement procedures with removal
of hardware and 1 arthrolysis procedure with a poor result

Table II Comparison of Constant score for group O (open) and group A (arthroscopy)

Constant score Group O (n = 10) Group A (n = 45) P value

Pain (/15 points) 12.5 ± 4 (5-15) 12.6 ± 3 (5-15) .6
Activity (/20 points) 16.1 ± 6 (3-20) 18.3 ± 3 (6-24) .4
Mobility (/40 points) 32.6 ± 11 (8-40) 34.3 ± 6 (20-40) .4
Strength (/25 points) 13.2 ± 7 (2-25) 20.2 ± 4 (10-25) .001

Total (/100) 74 ± 6 (20-100) 84 ± 12 (52-98) .07
Adjusted, % 120 ± 38 (29-144) 133 ± 13 (91-142) .06

Data are presented as mean ± standard deviation (range).

Table III Comparison of active range of motion for group O (open) and group A (arthroscopy)

Range of motion Group O Group A (n = 45) P value

Anterior elevation, ° 144 ± 30 (180-45) 164 ± 25 (180-90) .04
External rotation, ° 34 ± 18 (10-50) 49 ± 7 (10-80) .006
Internal rotation, points 8.5 ± 3 (2-10) 8.2 ± 2 (2-10) .84

Data are presented as mean ± standard deviation (range).

Table IV Presence of glenohumeral osteoarthritis in group O
(open) and group A (arthroscopy)

Variable Group O Group A P value

(n = 10) (n = 45)

Follow-up, mo 25 (12-72) 33 (12-115)
Samilson OA stage22

1 1 (10) 4 (9) NR
2 0 3 (7)
3 0 1 (2)

Total 1 (10) 8 (18) .52

OA, osteoarthritis; NR, not reported.
Data are presented as mean (range) or number (%).



at 12 months. In group A, 2 cases of joint stiffness required
2 arthrolysis procedures with removal of hardware. These 2
patients recovered full range of motion uneventfully.

Discussion

Our initial hypothesis was partially validated: arthroscopic
and conventional open surgical treatment of Ideberg IA glenoid
fractures results in similar clinical outcomes at the early to
midterm follow-up. However, the postoperative complica-
tion rate was significantly higher with open surgical treatment.
No matter which type of surgical technique was used, the
outcome was negatively affected by the presence of post-
traumatic osteochondral lesions.

Kavanagh et al11 reported the outcomes of a case series
of 9 patients with a scapular fracture with glenoid extension
treated surgically with an open procedure. One case of het-
erotopic ossification and 1 case of glenohumeral OA were
identified after a mean of 4 years of follow-up. The largest
study was reported by Mayo et al.12 Of the 27 treated pa-
tients, 89% had anatomic reduction and 82% had good or
excellent clinical outcomes. Only 1 infection was reported.
Infections occurred in 9% of patients in the Schandelmaier
et al20 study, in which 22 glenoid fractures were fixed through
a posterior or anterior approach. This was also the most fre-
quent complication (2 of 10) in our series of patients treated
by open surgery, whereas no infections occurred in the ar-
throscopy group. This difference has been reported with other
types of injuries and appears to be an advantage common to
every arthroscopic and minimally invasive treatment.1,7

During the open anterior surgical approach, subscapular
tenotomy allowed us to verify the articular reduction of the
glenoid fracture. As with surgery for chronic instability, sub-
scapularis tenotomy can—by itself—cause the postoperative
stiffness and strength deficit that we observed.4,18,19 Simply
splitting the subscapularis muscle may have reduced the con-
sequences of open surgery, as recommended for a Latarjet
bone block procedure.15

The arthroscopic stabilization technique described by
Sugaya et al23 was used most often in our cohort. In pa-
tients with chronic instability, Sugaya et al23 reported the
outcomes after tendon-to-bone suture repair with anchors of
the anteroinferior bone fragment that ranged in size from 2%
to 21% of the glenoid’s diameter. We used a mixed tech-
nique to leverage the advantages associated with anchors to
reduce the glenoid fragment and stiffer fixation through screw-
induced compression, to achieve optimal primary stability.

Tauber et al24 described the outcomes of 10 patients who
underwent arthroscopic screw fixation at more than 2 years
of follow-up. As in our study, they reported no serious in-
traoperative complications. Nevertheless, the screws had to
be removed in 1 patient because of impingement with the
humeral head during internal rotation.22 This problem is not
specific to the surgical technique but rather to screw fixation
and its orientation. Absorbable screws can be used to avoid

this complication; however, their mechanical properties are
controversial.2,21

Scheibel et al21 found OA in 28% (6 of 21) of their pa-
tients at mean follow-up of 33 months. The presence of OA
was correlated to patient age at the time of the surgery, not
to the quality of the articular reduction. This correlation had
previously been established in studies of chronic anterior shoul-
der instability.4,5,13 In our study, the type of surgical technique
did not affect OA development, despite the reduction being
superior when an open procedure was performed (90% vs.
67%).

Our study has certain limitations related to its retrospec-
tive nature. First, the groups were not fully comparable in the
number of patients and associated injuries. Glenoid frac-
tures associated with a proximal humeral fracture were
preferentially treated with open surgery. Nevertheless, the sub-
group analysis found no significant effect of this parameter
on the final Constant Score.

Second, reduction and healing was only assessed on plain
x-ray images, which could have underestimated step-off or
nonunion.

Our study’s greatest strengths are (1) comparison of 2 types
of surgical techniques and (2) a larger sample size than in
other published studies.

Conclusion

Surgical treatment of Ideberg IA glenoid fractures has
similar early to midterm outcomes, whether performed with
a conventional open technique or with arthroscopic surgery.
However, range of motion seems to be better and the com-
plication and reoperation rates are lower after the
arthroscopic technique. The presence of osteochondral
lesions negatively affects the outcome.
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