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Abstract

Background: Large, displaced anterior glenoid rim fractures after primary traumatic anterior shoulder dislocation
are usually managed by surgical stabilization. Although there is little evidence supporting surgical management, it is
often preferred over non-operative treatment. This case report describes non-operative management of such large,
displaced anterior glenoid rim fracture with CT- and MRI-based documentation of anatomical healing of the
fracture fragment, a finding that has not been described previously.

Case presentation: This case report describes a 49-year-old male, right-hand dominant, carpenter, who had a left-
sided primary anterior shoulder dislocation after a fall while skiing. Initial plain radiographs showed a reduced
glenohumeral joint with a large, displaced anterior glenoid rim fracture. CT-evaluation showed a centered humeral
head, and as per our institutional protocol, non-operative management was initiated. Longitudinal radiographic
assessment at 2 weeks, 4.5 months and 12 months showed reduction of the initially severely displaced fracture
fragment. MRI- and CT-evaluation after 12 months confirmed anatomical healing of the fragment. At final follow-up,
the patient was highly satisfied, although the healing process was complicated by posttraumatic frozen shoulder,
which has had almost fully resolved after 12 months.

Conclusions: Given that the glenohumeral joint is concentrically reduced, large (displaced) anterior glenoid rim
fractures after traumatic primary shoulder dislocation can be successfully treated non-operatively, with the potential
of anatomical fracture fragment healing. Therefore, it remains subject to conservative treatment at our institution
and surgical stabilization is reserved for patients with a decentered humeral head or persistent glenohumeral
instability.
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Background
Of all scapular fractures, around 10% are glenoid rim
fractures [1–3]. Anterior glenoid rim fractures are
strongly associated with primary traumatic shoulder dis-
location [4, 5] and based on Ideberg et al. [1], classified
as Type Ia if the fracture fragment is < 5 mm, and as
Type Ib if the fracture fragment is > 5 mm.
There is still a controversy about the management of

large anterior glenoid rim fractures. Although there is lit-
tle evidence supporting surgical management, it is often
preferred with the argument of anatomical reduction, and
therefore theoretically reduced risk of redislocation and
posttraumatic osteoarthritis (OA). Surgical management is
generally recommended when anterior glenoid rim frac-
tures are associated with a decentered humeral head [6],
fracture fragment > 5mm (i.e. Ideberg Type Ib) [7, 8] or
fragment displacement greater than 5mm [9, 10].
Non-operative treatment is accepted in anterior glen-

oid rim fractures with small, so-called chip fractures [11]
or Ideberg Type Ia fractures, respectively. However,
non-operative treatment may also be considered in situ-
ations with a large fracture fragment. One of the few
available studies was published by the reporting institu-
tion and the results 6 years after conservative treatment
in 14 consecutive patients with large, displaced anterior
glenoid rim fractures showed a stable, pain free and
functional shoulder in all patients, without any reported
complications, redislocations, conducted or planned sur-
gical interventions [6]. CT-evaluation revealed a mean
step-off of 3.0 mm, however, only 3 out of 14 patients
showed mild to moderate (clinically asymptomatic) OA,
all of which with a tendency towards anterior humeral
head subluxation. Ever since, large anterior glenoid rim
fractures with a centered humeral head are treated non-
operatively at our institution.
To the best of our knowledge, there is no (CT- and

MRI-based) documentation of anatomical healing of
large, displaced anterior glenoid rim fractures. This case
report describes such successful anatomic healing of a
non-operatively managed large, displaced anterior glen-
oid rim fracture after primary traumatic anterior shoul-
der dislocation in a 49-year-old male patient.

Case presentation
A 49-year-old male, right-hand dominant, carpenter had
a left-sided primary anterior shoulder dislocation after a
fall while skiing. He had no previous shoulder pathology.
The shoulder was reduced in an outside trauma practice,
immobilized in internal rotation in a sling and the pa-
tient was referred to our shoulder department.
At initial presentation 4 days after trauma, clinical

examination showed good external and internal rotation
strength, no external rotation lag and a negative belly-
press test. He had almost full range of motion (ROM),

anterior apprehension and abduction strength were not
assessable due to pain. The patient had also no axillary
nerve symptoms. Plain ap and true lateral radiographs
showed a reduced glenohumeral joint with a large, dis-
placed anterior glenoid rim fracture (Fig. 1a).
CT-scan evaluation revealed a centered humeral head

(49%) according to Gerber et al. [12], anterior glenoid bone
loss in the en face view of 21% (based on the pico method
[13–15]), a fracture fragment of 17mm×13mm (i.e. Ideberg
Type Ib [1]) and fragment displacement of 10mm (Fig. 2).
Non-operative management was continued with physio-

therapy twice a week, daily pendulum exercises, and active
elevation without combined abduction and external rotation
and weight bearing for 6 weeks. Sling immobilization in in-
ternal rotation was recommended for 2weeks.
The patient was rescheduled 2 weeks later for another

plain radiographs and clinical examination. He reported
no symptoms of instability with slightly impaired active
and passive ROM. Radiographs showed realignment of
the fracture fragment (Fig. 1b) and a centered humeral
head. At 6 weeks after trauma, the patient had developed
symptoms of posttraumatic stiffness with passive exter-
nal rotation with the arm at the side limited to 0° (50°
contralateral side) and passive glenohumeral abduction
at 70° (90° contralateral side). Conservative treatment
was adapted with daily NSAIDs and pain-free physio-
therapy for another 6 weeks.
At 4.5 months, the patient had still a stable shoulder,

was able to return to work for 100%, but was stiff (pas-
sive ROM: glenohumeral abduction 40°; external rota-
tion 10°) and slightly painful. Radiographs (Fig. 1c) and
MR-imaging were performed, which showed no rotator
cuff pathology but an obliterated axillary recess, con-
firming the posttraumatic frozen shoulder. The articular
surface of the glenoid showed an anatomic realignment
of the fracture fragment (Fig. 3).
At 12 months after trauma, the patient was painfree,

had a stable shoulder and negative apprehension test,
and active as well as passive ROM was almost free (pas-
sive ROM: glenohumeral abduction symmetrical 90°; ex-
ternal rotation 40° (50° contralateral side)) with normal
shoulder strength (Fig. 4). The patient was highly satis-
fied, had a subjective shoulder value [16] of 100%, a rela-
tive Constant Murley Score [17] of 91% and a Western
Ontario Shoulder Instability index of 97%.
Radiographs showed anatomical alignment of the frac-

ture fragment (Fig. 1d) and non-routine CT-scans con-
firmed healing of the fragment and a centered humeral
head (Fig. 5).

Discussion and conclusions
Our case report shows that even large, displaced anterior
glenoid rim fractures after primary shoulder dislocation can
be successfully treated with non-operative management
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and can heal in an anatomical position, a finding that has
not been described previously. Besides (nearly) fully re-
stored shoulder function and high patient satisfaction,
MRI- and CT-evaluation revealed anatomic healing of the
fracture fragment and centered humeral head 12months
after trauma.
The good functional outcome in this case report is in

accordance with the previously published results of our
institution [6]. In 14 consecutive patients with large an-
terior glenoid rim fractures no redislocation was re-
ported after conservative treatment. Also, there were no
remaining functional disabilities after a mean of 6 six
years. On the other side, the results of arthroscopic tech-
niques showed significant functional impairment. Both,
Porcellini et al. [18] and Scheibel et al. [7] reported a
mean loss of external rotation of 10° compared to the

healthy contralateral side. Further (rare) complications
of surgical stabilization of anterior glenoid rim fractures
are nerve palsy, chronic pain, infection, or the early on-
set of (posttraumatic or even iatrogenic) OA [7, 19–22].
In contrast to such permanent postoperative impair-
ments, the pathophysiology of posttraumatic frozen
shoulder is different and usually resolves anywhere be-
tween 12 and 42 months [23].
The longitudinal radiographic follow-up in our case

showed a reduction of the severely displaced fracture
fragment. Within the first posttraumatic weeks, the frag-
ment realigned anatomically, which could be the result
of capsule shrinkage after traumatic capsular avulsion
and the probability that large fragments remain in con-
tinuity with the capsuloligamentous complex. The draw-
back in our patient was the development of a

Fig. 1 a to d Series of plain ap radiographs over 12 months after trauma. a Initial radiograph showing a large, displaced anterior glenoid rim
fracture. b 2 weeks after trauma, realignment of the fracture fragment is visible. c Radiograph 4.5 months after trauma shows consolidation of the
fragment. d 12 months after trauma, the large fracture fragment is healed
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Fig. 2 a to d CT-based assessment of humeral head centering, glenoid bone loss, fracture fragment size and displacement. a Axial CT-scan shows
a centered humeral head of 49% (normal range; 35–65%). b Anterior glenoid bone loss in the en face view measures 21%. c The dimensions of
the fracture fragment in the en face view are 17 mm× 13mm. d Fracture fragment displacement in the en face view is 10 mm

Fig. 3 a and b MR-imaging 4.5 months after trauma. a Coronal MR-imaging shows an obliterated axillary recess. The fracture fragment is aligned
with the glenoid. b Axial MR-imaging shows an anatomically aligned fracture fragment without step-formation
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posttraumatic stiffness, which, however, could be treated
conservatively with only minor functional deficits after
12 months, which usually resolves further along [23].
In the study of Maquieira et al. [6], bony healing was

obtained in all cases and similar results were observed
by Kraus et al. [24]. Even if the fragment in the cohort
of Maquieira et al. healed in all patients with a mean
step-off of 3.0 mm, only 3 out of 14 patients showed

mild or moderate OA, all of which were clinically
asymptomatic. Anatomic reduction is thought to be
more reliable with surgical stabilization. However, radio-
graphic results after arthroscopic reconstruction showed
also in the biggest published cohort in 7 out of 21 pa-
tients a postoperative step-off, which was in 4 of these 7
patients not associated with radiographic signs of OA,
nor was there a statistical correlation between a step-off

Fig. 4 a and b Clinical photographs made 12 months after trauma of the left shoulder. a Active external rotation with − 10° on the left compared
with the healthy, contralateral side, and (b) free active internal rotation

Fig. 5 a and b CT-scans 12months after trauma of the left shoulder. a The glenoid in the en face view shows healing of the large fracture
fragment. b The axial plane shows a step-free and anatomic healing of the fragment with a centered humeral head (52%)
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and postoperative OA. On the other side, 6 out of 21 pa-
tients showed radiographic signs of OA after arthroscopic
stabilization, and 3 of those were graded to have severe
OA [7]. It seems that an intraarticular step-off is well tol-
erated, but surgical stabilization of anterior glenoid rim
fracture may accelerate the process of degeneration.
Another factor affecting outcome is the position of the

humeral head. The 3 out of 14 patients in our previous
series with mild to moderate OA had a tendency toward
anterior humeral head subluxation [6]. The humeral
head in our patient was centered on the initial CT-scan
as well as after 12 months. Therefore, the success of con-
servative management depends on the position of the
humeral head, which should be centered after shoulder
reduction.
Given that the glenohumeral joint is concentrically re-

duced, large (displaced) anterior glenoid rim fractures after
primary traumatic shoulder dislocation can be successfully
treated non-operatively, with the potential of anatomical
fracture fragment healing. Therefore, it remains subject to
conservative treatment at our institution and surgical
stabilization is reserved for patients with a decentered hu-
meral head or persistent glenohumeral instability.
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