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ABSTRACT
Posterior fracture-dislocation of the  
humeral head is an uncommon injury, usually 
associated with seizures, electrocution injury 
and high-impact trauma. Prompt diagnosis  
and treatment are important to prevent 
avascular necrosis of the humeral head. 
Various methods to treat such injury have 
been described. We report a 34-year-old  
man who had a four-part humeral head 
fracture with concomitant posterior 
dislocation that was treated with open 
reduction and internal fixation with non-
absorbable polyester sutures. The diagnosis 
and operative techniques are described and 
factors influencing our choice of management 
are discussed. A review of the literature is  
also included. 
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Introduction
Posterior fracture-dislocation of the humeral head is 

an uncommon injury, usually associated with seizures, 

electrocution injury and high-impact trauma. Prompt 

diagnosis and treatment are important to prevent avascular 

necrosis of the humeral head. Various methods to treat 

such injury have been described. We report a case of 

a four-part humeral head fracture with concomitant 

posterior dislocation treated with open reduction and 

internal fixation with non-absorbable polyester sutures.

Case report
A 34-year-old, left-hand dominant man was seen in  

the emergency department (ED) after sustaining a high-

impact fall while jogging. He had used both upper limbs 

to break his fall, and subsequently reported severe pain 

in his right shoulder and left forearm. Apart from this, 

he sustained no other injuries. On examination, his left 

forearm and right shoulder were exquisitely tender, and  
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no range of motion was possible. There were no  

associated neurovascular injuries. Radiographs done 

in ED showed a closed comminuted right humeral 

head fracture with concomitant posterior dislocation  

of the humeral head, and closed displaced fractures  

of the left distal radius and ulna (Fig. 1). 

The distal left radius and ulna fractures were  

promptly treated with open reduction and internal fixation. 

Meanwhile, his right upper limb was immobilised with 

an arm sling. Computed tomography (CT) of the right 

shoulder showed a four-part humeral head fracture-

dislocation (Fig. 2). He subsequently underwent open 

reduction and internal fixation of his right humeral  

head fracture-dislocation. Intraoperatively, the fractured 

humeral head was noted to be devoid of any soft tissue 

attachment. There was also internal rotation contracture 

on examination under anaesthesia.

The approach used was the deltopectoral approach 

with the strap muscles retracted medially and the  

fracture site adequately exposed. Biceps tenotomy was 

done, and the greater and lesser tuberosity fragments 

were secured with non-absorbable polyester sutures 

and retracted to expose a posteriorly-dislocated humeral 

head. This was delivered into the joint using bone lever 

and anteriorly-directed pressure from the back of the 

shoulder. The humeral head was then reduced, and 

secured to the greater tuberosity and the surgical neck 

Fig. 1 (a) Anteroposterior and (b) Y-scapular view radiographs 
of the right shoulder show a comminuted fracture of the 
humeral head and a concomitant posterior dislocation.
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with non-absorbable polyester sutures (Figs. 3 & 4). 

This was done with the medial surgical neck seated into  

the medial portion of the humeral head for stability.  

The lesser tuberosity fragment was then reduced and 

secured with similar polyester sutures. Finally, biceps 

tenodesis was done to the bicipital groove. When  

examined again at the end of operation, there was no 

internal rotation contraction and the range of motion  

was full and stable.

Postoperatively, the patient was commenced  

on a shoulder rehabilitation programme, starting with 

muscle strengthening and pendular motion exercises 

for one month. He was subsequently allowed to abduct 

his shoulder from 0° to 90° from one-month post-

surgery onwards, and finally progressed to full range 

of motion at three months post-surgery. The patient 

achieved good range of motion at 15 months post-surgery  

(Fig. 5). Forward flexion was 170°, external rotation  

80° and internal rotation was up to the level of the tenth 

thoracic vertebra. He had no complaint of right shoulder 

pain and had since returned to his job as an engineer.

Discussion
Fracture-dislocation of the humeral head is a rare but 

severely-disabling injury.(1-4) The diagnosis is frequently 

delayed or missed, in view of its rarity and paucity of 

tell-tale physical signs and failure to make adequate 

radiographs.(1,3,5,6) One should raise the suspicion of a 

fracture-dislocation when a patient reports shoulder  

pain and inability to move his shoulder following  

either an epileptic seizure(7) or an electrocution 

injury to the arm,(8) or following axial loading on an  

adducted, internally rotated arm. Physical signs may  

be subtle and easily missed, if not actively sought.  

They include internal rotation contracture with the 

Fig. 2 CT image shows a four-part humeral head fracture 
-dislocation.

Fig. 3 Schematic diagram shows the placement of the sutures 
in the various fracture fragments.

Fig. 4 Operative photograph shows the fracture fragments 
of the humeral head reduced and sutured together using non-
absorbable polyester sutures.

Fig. 5 Repeat (a) anteroposterior and (b) Y-scapular view 
radiographs taken 15 months postoperation show union of the 
humeral head fracture.  Range of motion was good with forward 
flexion 170°, external rotation 80° and internal rotation up to 
the tenth thoracic vertebra level.
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shoulder having zero degree of external rotation. This 

occurs because the posteriorly-dislocated humeral 

head gets locked behind the glenoid. Other signs 

which may be present include a prominent coracoid 

process, flattening of the anterior aspect of the shoulder,  

and prominence over the back of the shoulder. In 

patients suspected of having fracture-dislocation of  

the shoulder, it is mandatory to perform adequate  

radiographs, namely anteroposterior, Y-scapular and 

axillary views. In our patient, the anteroposterior 

radiographs clearly showed a four-part humeral head 

fracture. CT may be performed to better delineate the 

anatomy of the fracture dislocation and enable the 

planning of surgery.

Prompt diagnosis and treatment of the fracture 

is of paramount importance in preventing avascular 

necrosis and subsequent collapse of the humeral head. 

The evaluation of the risk of post-traumatic avascular 

necrosis of the humeral head requires knowledge of 

its blood supply. Cadaveric studies on the vascularity  

of the humeral head(9,10) have shown that the main 

arterial supply to the humeral head was via the 

ascending branch of the anterior circumflex humeral 

artery and its intraosseous continuation, the arcuate artery  

(Fig. 6). There are significant intraosseous anastomoses  

between the arcuate artery and the posterior 

circumflex humeral artery through vessels entering the  

posteromedial aspect of the proximal humerus, the 

metaphyseal vessels and the vessels of the greater 

and lesser tuberosities. Simulated four-part fractures 

prevented the perfusion of the humeral head in most  

cases. If, however, the head fragment extends distally 

below the articular surface medially, some perfusion  

of the head by the posteromedial vessels may persist.  

These vessels are important in the management of 

comminuted fractures of the humeral head.

Due to the rarity of posterior fracture-dislocation of 

the humeral head, comparative studies on the efficacy  

of different treatment methods are lacking. Most 

publications consist of level IV (case series) and level  

V (expert opinion) studies, compiled retrospectively 

over many years.(11) A wide variety of methods have  

been described to treat humeral head fracture- 

dislocation. They range from non-operative  

treatment(12) to operative methods which include open 

reduction and internal fixation and hemiarthroplasty.(13) 

Different types of implant such as screws,(14) locking 

plates,(15) intramedullary interlocking nails,(16) external 

fixators,(17) tension band wires,(18) Kirschner wires(19)  

and non-absorbable sutures(20) have been reported to  

be used for the purpose of fixation, each with varying 

degrees of successful outcome. Selection of the  

most appropriate treatment option is complex and 

multifactorial. Due to the rarity of the injury, evidence-

based treatment protocols are difficult to devise. Hence, 

treatment needs to be individualised according to the 

demographics of the patient.

Deciding on the optimal choice of management 

requires taking various factors into consideration, i.e. 

age, occupation, medical status and lifestyle of the 

patient, degree of devascularisation, and fragmentation  

of the humeral head and bone quality. In our patient,  

non-operative management is unacceptable, given 

the patient’s relatively young age, occupation and 

active lifestyle, as the unreduced fracture of the 

humeral head predisposes him to the certainty of 

post-traumatic osteoarthritis. On the other hand, 

shoulder hemiarthroplasty deserves consideration, 

given the comminution of the four-apart fracture, 

which translates to a high risk of avascular necrosis.  

Pavelka stated that early intervention definitely 

improved the outcome, but still nearly 50% of cases  

of femoral head avascular necrosis necessitate  

arthroplasty.(21) However, the patient’s age is once  

again a relative contraindication to this choice of 

management, because he is most likely to outlive and 

outlast the longevity of his prosthesis, requiring further 

revision surgery later in his lifetime. 

Our last option is open reduction and internal fixation. 

According to Naranja and Iannotti, patients with  

Fig. 6 Diagram shows the blood supply of the humeral head.
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four-part fractures and valgus impaction of the head 

fragment should be treated with limited open reduction 

and minimal internal fixation, as the blood supply to  

the humeral head is better preserved than with other 

fracture patterns and the potential for avascular  

necrosis is less.(22) In the case of displaced three- and  

four-part fractures, the physiologial age and bone  

quality also help guide treatment selection. In young 

patients with good bone quality, attempts to preserve 

the humeral head by meticulous handling of soft  

tissues and the use of low-profile implants to secure 

fracture fragments is recommended.(23,24) Elderly  

patients and those with poor bone quality have a greater 

risk of loss of reduction after open reduction and 

internal fixation, and the current consensus is that early 

hemiarthroplasty is the appropriate treatment. 

In our patient, given his young age, lifestyle, good 

bone quality and pattern of fracture, open reduction  

and internal fixation became our treatment of choice.  

We opted for fixation using sutures, because we believe 

that obviating the placement of hardware into the 

glenohumeral joint would give a better outcome in  

terms of its post-surgery range of motion.(25) Suture  

fixation also avoids the need for a second operation  

to remove the hardware after fracture healing has  

occurred. Fixation using non-absorbable sutures have 

been described in two- and three-part but not in a  

four-part humeral head fracture.(20) By impacting the 

surgical neck of the humerus to the medial portion of  

the humeral head, added stability was achieved, which  

was further enhanced by suture fixation. This suture 

fixation technique was sufficient to provide stability,  

allow healing and good range of motion postoperatively.

During surgery, we thought that it was critical to 

achieve anatomical reduction of the fracture fragments to  

achieve a stable construct. However, accurate  

assessment of the vascular supply of the fragments  

was not part of our consideration, because it was  

difficult to ascertain precisely the vascularity of each 

fragment, and this was especially so when they were 

devoid of any soft tissue attachment. Hence, fixability  

of the fragments was not influenced by the vascular  

supply of the individual fragments. We believe that 

although the fracture fragments may have been 

devascularised, revascularisation subsequently occurred 

by creeping substitution. Published case reports(26,27)  

of posterior fracture-dislocation of the humeral head 

after open reduction and internal fixation with long- 

term follow-up of more than ten years generally showed 

good outcome.

At one year post-surgery, our patient did not  

report any pain or showed any radiographical signs 

of avascular necrosis. He also had fairly satisfactory  

range of motion that allowed him to return to work.  

Kofoed reported two cases of fracture-dislocation 

of the shoulder that were followed up radiologically 

and by technetium-99m scintigraphy for at least two 

years.(28) Lee and Hansen also reported 19 patients with 

displaced four-part fracture or fracture-dislocation 

of the proximal humerus during a retrospective study 

to investigate the incidence of avascular necrosis.(29)   

Both authors recommended early open reduction and  

internal fixation, rather than conservative treatment or 

hemiarthroplasty as the treatment of choice for humeral 

head fracture-dislocation. Both also concluded that  

the majority of the humeral heads in this injury  

develop avascular necrosis, but most underwent 

revascularisation by creeping substitution. 

It remains to be seen if our patient will further  

develop avascular necrosis of the humeral head as it  

could still set in years later. Further follow-up of  

the patient is necessary to monitor the possible 

development of such complication. Suture fixation  

without the use of metallic implants has, however, 

successfully stabilised the fracture, allowing it to heal 

uneventfully with good postoperative range of motion  

and function achieved in our patient.
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