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Abstract
Introduction  Proximal humeral fracture-dislocations can occur in high-energy traumas. This injury can be accompanied by 
a glenoid fracture; however, it is a rare type of complex injury in patients aged under 60 years.
Materials and methods  A 53-year-old man presented with a three-part fracture-dislocation of the proximal humerus and 
a severely comminuted glenoid fracture. For the glenohumeral dislocation and proximal humeral fracture, we performed 
closed reduction using a threaded Steinman pin and fixation with percutaneous cannulated screws. Using arthroscopy, while 
maintaining humeral traction with the Steinman pin, the intra-articular glenoid fragments were reduced and then fixed with 
a buttressing headless screw and one suture anchor. After a 6-week immobilization with a shoulder spica cast, rehabilitation 
was initiated.
Results  We confirmed bony union of the fracture sites after 6 months post-surgery. The patient showed excellent clinical 
outcomes with a nearly full range of motion without instability
Conclusions  We reported a successful outcome for a complex proximal humeral fracture involving the glenoid using closed 
reduction and fixation for the proximal humeral fracture and arthroscopic reduction and fixation for the comminuted antero-
inferior glenoid fracture.
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Introduction

Proximal humerus fracture (PHF) is a common injury in 
adult patients, accounting for about 6–7% of all adult frac-
tures [1, 2]. Its incidence increases in both men and women 
aged ≥ 50 years [2]. However, the combined injury of a PHF 
with a glenoid fracture is relatively uncommon, especially 
in patients aged < 60 years. Shoulder dislocation occurs in 
two-thirds of all large anterior glenoid rim fractures [3] and 
makes the treatment of this combined injury technically 
challenging.

Several studies have described the operative reduction 
and fixation techniques [4] for glenohumeral joint fracture-
dislocation and their favorable outcomes [5, 6]. Although 
there is still a debate on the necessity of operative treatment 
[7], glenoid fractures with a concomitant PHF involving the 
greater tuberosity require early operative stabilization due 
to susceptibility to re-dislocation [8].

In this report, we describe a rare case of a middle-aged 
patient in whom a comminuted glenoid fracture with ante-
rior dislocation was managed by arthroscopic reduction and 
fixation using a headless screw and suture anchor, and a 
complex PHF was managed by percutaneous cannulated 
screw fixation.
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Case report

A 53-year-old man was referred to our hospital with right 
shoulder pain caused by falling off a bicycle on the same 
day. He had a medical history of osteomyelitis of the right 
proximal humerus, which occurred 40 years ago and was 
treated by surgical curettage without any residual sequelae. 
An initial plain radiography scan revealed a complex PHF 
with glenohumeral joint anterior dislocation (Fig. 1a). A 
computed tomography (CT) scan confirmed comminuted 
greater tuberosity and a surgical neck fracture on the prox-
imal humerus (Neer classification, three parts), along with 
a glenoid fracture in the anteroinferior portion (Ideberg 
classification, type Ia) that involved 28% of the surface, 
as determined by a linear-based method, with severe com-
minution (Fig. 1b). We did not attempt manual reduction 
in the emergency room because such a dislocation is dif-
ficult to reduce and is susceptible to re-dislocation, and 
the procedure can worsen the displacement of the PHF 
fragments. There was no sign of a neurovascular injury.

The operation was performed on the 5th day after 
trauma. With a beach chair position, we planned closed 
reduction and screw fixation for the PHF and arthroscopic 
reduction and fixation for the glenoid fracture to mini-
mize injury to the vascularity of the humeral head. We 
also prepared for an anatomic and reverse total shoulder 

arthroplasty (RTSA) in case the arthroscopic procedure 
failed.

First, we performed reduction of the dislocated humeral 
head by inserting a fully threaded 2.4-mm Steinmann pin 
(S-pin) into the fragment to use it as a joystick with a chuck 
(Fig. 2a), under fluoroscopic guidance (Fig. 2b). After the 
reduction (Fig. 2c), we inserted four 4.0-mm cannulated 
screws (Biotech, Wiesbaden, Germany) to fix the humeral 
head with the distal fragment in an acceptable alignment. 
We did not fix the greater tuberosity fragments because of 
severe comminution and minimal displacement of the com-
minuted fragments. For glenoid fixation, we retracted the 
humerus laterally using the threaded S-pin and introduced 
an arthroscope through the posterior portal. After identify-
ing the comminuted anterior glenoid fracture and the intact 
rotator cuff, we created an anterosuperior portal to visual-
ize the fracture site directly and an anteroinferior portal for 
performing the fixation. We tried to fix the bone fragments 
directly using headless screws with guidewires, but failed 
due to severe comminution (Fig. 3a). Instead, after elevat-
ing the depressed articular fragments under arthroscopic 
and fluoroscopic guidance (Fig. 3b), we inserted a buttress-
ing headless cannulated screw (3.0 × 36.0 mm; Medartis, 
Basel, Switzerland) into the anterior glenoid rim through 
the anterior 5-o’ clock portal to maintain a reduced sta-
tus of the comminuted glenoid parts (Fig. 3c). Thereafter, 
we inserted one Y-Knot suture-anchor (1.3 mm; Conmed 

Fig. 1   Initial anteroposterior radiograph showing complex PHF with glenohumeral joint dislocation (a). CT scan showing a three-part commi-
nuted PHF and an anterior–inferior glenoid fracture involving one-fourth of the joint surface with comminution (b)
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Fig. 2   Intraoperative reduction 
of the glenohumeral joint with 
a Steinmann pin (S-pin) and 
chuck (a). Under fluoroscopic 
guidance, an S-pin is inserted 
into the humeral head (b), and 
the joint is reduced after subse-
quent manipulation (c)

Fig. 3   Reduction and fixation 
of the glenoid fracture. Severe 
comminution of the glenoid 
fragments is noted on arthro-
scopic examination (a). After 
reduction of the fragments 
under arthroscopy and fluor-
oscopy (b), a buttressing can-
nulated screw is inserted into 
the anterior glenoid rim (c). A 
well-reduced status is confirmed 
(d). A, arthroscope; C, humeral 
cannulated screw; S, Steinman 
pin; D, dura elevator
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Linvatec, Largo, FL, USA) into the anterior glenoid rim 
to fix the comminuted bone fragments with the anterior 
labrum (Fig. 3d). After skin closure, a shoulder spica cast 
was applied to maintain joint stability.

A postoperative radiograph confirmed that the shoulder 
joint and fracture fragments were well reduced (Fig. 4). 
After 6 weeks, we removed the cast and started rehabilita-
tion, which began from a passive range of motion (ROM) 
and progressed to an active ROM at 8 weeks. After 6 months 
from the operation, a nearly full ROM was noted without 
instability (active elevation of 150°, internal rotation L4–5 
level; Fig. 5); the VAS pain score was 0 and the DASH 
score was 8.3. Union of the proximal humerus and glenoid 

was noted on plain radiography (Fig. 6a, b) and CT scans 
(Fig. 6c, d) at the same visit. No operation-related compli-
cation was reported during the 12-month follow-up period.

Informed consent was obtained from the patient for the 
use and publication of data for academic purposes.

Discussion

In this case, the patient was a healthy and active middle-aged 
man with a medical history of osteomyelitis of the proximal 
humerus when he was younger. However, we assumed that 
it was irrelevant to this injury because we observed cortical 
thickening of the proximal shaft of the humerus, distant from 
the fracture lines, on radiography.

Three- and four-part PHFs can be managed successfully 
by fixation using the locking plate technique [9, 10], but 
there are several reports of a relatively high risk of reop-
eration and complications, such as screw penetration, non-
union, and avascular necrosis of the humeral head [11–14]. 
To avoid these, other treatment options such as arthroplasty, 
percutaneous pinning, or screw fixation can be pursued. Ort-
maier et al. [15] reported using the Humerusblock (Synthes, 
Oberdorf, Switzerland) for closed reduction and percutane-
ous fixation, with favorable functional outcomes and a com-
plication rate lower than that of the locking plate fixation. 
However, there remains a lack of consensus on the necessity 
[16, 17] and choice of surgical treatment for complex PHF 
[18, 19]. In our case, the posterior anatomical neck and the 
medial hinge of the humerus were comminuted; thus, we 
assumed that the vascularity of the head was at risk; accord-
ing to Hertel’s study in 2004 [20], these are poor predictors 
of head ischemia. Considering the patient’s age, we per-
formed multiple percutaneous screw fixation to reduce the 
risk of head necrosis and minimize the prolonged limitation 
of motion due to post-operative adhesion.

Over 30 years, several studies have reported favorable 
outcomes of arthroplasty for PHFs. Hemiarthroplasty is the 
most widely used technique for the treatment of complex 
fractures; however, several recent studies have reported 
greater unfavorable outcomes for this technique than for 
RTSA, mainly due to problems with tuberosity healing and 
rotator cuff dysfunction [21, 22]. In our case, we prepared 
for RTSA with a glenoid bone graft as well as hemiarthro-
plasty, in case stable fixation of the glenoid was not possi-
ble due to severe comminution and defect. RTSA is mostly 
performed in complicated cases (such as non-union after 
primary osteosynthesis), providing improved functional out-
comes and a significant reduction in pain [23, 24]. Recently, 
its application has been broadened to include primary fixa-
tion of complex PHFs in elderly patients [25, 26]. However, 
due to insufficient research on the longevity of shoulder 

Fig. 4   Immediate postoperative radiograph after shoulder spica cast

Fig. 5   Shoulder range of motion at the 6-month follow-up visit
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arthroplasty and the risk of revision, it should be considered 
as a salvage procedure in younger patients.

Due to its rarity, there are very few reports on the man-
agement of PHF with glenoid fracture-dislocation. Garo-
falo et al. [27] reported satisfactory short-term outcomes 
of RTSA using a glenoid bone graft in 26 patients. Maas-
sen [28] reported a PHF with concomitant glenoid fracture, 
which were treated with RTSA and internal fixation using 
two headless compression screws for the glenoid. These two 
studies were conducted in elderly patients (aged between 63 
and 75 years). Considering that our patient was a 53-year-old 
man who was still active, RTSA was not a feasible treatment 
option. Furthermore, because the glenoid fracture was com-
minuted, we determined that postoperative adhesion would 
be severe if we attempted an open reduction and fixation for 
the glenoid. Thus, we performed an arthroscopic glenoid 
reduction and fixation, along with percutaneous fixation of 
the proximal humerus with cannulated screws.

There are several reports on arthroscopic anterior glenoid 
fixation, and various methods have been introduced for the 
same, including trans-osseous repair with suture anchor or 
endobutton and fixation with headless screws [29–31]. How-
ever, it is not easy to fix large bone fragments firmly due to a 
limited access to the fracture site and the use of the fixation 
devices. Sano et al. [31] reported an excellent functional 
outcome after a 1-year follow-up for a patient treated with 
arthroscopic screw and suture anchor fixation for an anterior 
glenoid fracture involving 40% of the glenoid fossa. It is 
more difficult to perform this procedure in injuries of com-
minuted glenoid fractures with concomitant complex PHFs. 
We used a threaded S-pin, which was inserted for humeral 

head reduction, to retract the proximal humeral component 
safely during the arthroscopic procedure. After the fixation 
of the glenoid with a screw and a suture anchor, the shoulder 
joint was immobilized with a spica cast, due to large bony 
fragments involving more than 30% of the surface and severe 
comminution of the glenoid.

Conclusion

Glenoid fracture-dislocation with complex PHF is extremely 
rare in middle-aged individuals, and its treatment is techni-
cally difficult. To the best our knowledge, this is the first 
case of a glenoid fracture-dislocation with concomitant com-
plex PHF in a middle-aged patient that was treated using an 
arthroscopic buttressing screw and suture anchor fixation 
for the glenoid, in combination with a minimally invasive 
percutaneous screw fixation for the PHF. We report that this 
rare case has satisfactory clinical and radiological results. 
Although the technique is difficult to perform, considering 
that such combined injuries are rare in the middle-aged pop-
ulation, it seems to be a promising treatment option.
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Fig. 6   Follow-up after 6 months. Radiograph shows union at the proximal humerus fracture site (a, b). A computed tomography scan confirming 
the proximal humerus and glenoid union (c, d)
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