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Abstract

Aim: To evaluate the clinical and radiological outcomes of the open surgical management of concomitant neck humeral fractures and anterior glenohumeral dislocation with greater tuberosity fractures.

Materials and methods: Twenty eight anterior shoulder dislocations with greater tuberosity fracture in 28 patients were reviewed retrospectively. Out of them, 9 patients were found to have associated humeral neck fractures (OTA/AO 11-B3). Management of these patients consisted of open reduction and prophylactic fixation of the surgical neck fractures with proximal humeral plate.

Results: Radiographic analysis included fracture reduction, stability of the fixation construct, achievement of bony union and assessment of the femoral head avascular necrosis occurrence. Clinical outcomes were assessed by the shoulder range of motion, the presence of persistent shoulder pain and the occurrence of any post-operative complication that would necessitate intervention or deviation from the ordinary follow up. After a mean follow up of 19 months post-operative; all the patients achieved bony union of the fracture with good clinical outcomes. None of the cases developed humeral head avascular necrosis. Satisfactory clinical results have been obtained in all of the nine cases.

Conclusion: Early recognition of associated humeral neck fractures in patients with anterior shoulder dislocation and greater tuberosity fracture can minimize the incidence of iatrogenic fracture displacement. ORIF may offer a reasonable treatment option for such cases with lower incidence of complications.
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Introduction


Association between anterior glenohumeral dislocation and greater tuberosity fractures has been reported in literature. Greater tuberosity fractures have been noted in as high as 1030% of shoulder dislocations [1]. Similarly, Bahrs et al. [2], found that over 50% of greater tuberosity fractures were associated with traumatic anterior glenohumeral dislocation in a review of over 100 patients. Infrequently reported, the presence of undisplaced humeral neck fracture with a two-part anterior fracture dislocation. These humeral neck fractures may be missed during the primary management, and presents a risk for displacement and conversion to three part fracture dislocation during un-experienced closed reduction [3,4].

We believe that the presence of humeral tuberosity fracture in association with shoulder dislocation should warren the surgeon to rule out an additional fracture through the neck humerus. We hypothesized that primary open reduction and internal fixation of such fractures with minimal soft tissue stripping during surgery may help in preserving the remaining blood supply to the humeral head and hence decreasing the incidence of AVN. In this report, we presented shortly a series of 9 cases of humeral neck fractures in association with anterior gleno humeral dislocation and greater tuberosity fracture (OTA 11-3B) that have been treated all with open reduction and internal fixation for the associated fractures with good results after a mean follow up of 19 months.



Patients & Methods

We reviewed 28 cases of anterior gleno humeral dislocation with greater tuberosity fractures (OTA classification 11-B3) that have been presented to our trauma center. Pre reduction CT scans were routinely done for all patients with shoulder fracture dislocation in our institution. Out of the 28 cases, nine cases had associated humeral neck fracture (6 surgical, 3 anatomical) that were discovered with the pre reduction CT scans. Patients were 5 males and 4 females with a mean age of 52 years. All these patients underwent open reduction and internal fixation of the humeral neck and tuberosity fractures with proximal humeral locked plate. 


 

The surgeries were done through the delto pectoral approach under general anesthesia and complete muscle relaxation. Surgery was done within 24-48 hours from presentation for all cases. Minimal soft tissue dissection was performed and no muscles were detached from the bony fragments during surgery. Prior to humeral head relocation, prophylactic K wire fixation was done to the humeral head and tuberosity fractures. The humeral head then is relocated under vision into the glenoid with gentle manipulation. Fixation was done using the proximal humeral locked plate.


Results

After a mean follow up of 19 months (range 14-27 months), all the patients achieved full radiological union of the proximal humeral fractures. No cases of humeral head avascular necrosis were recorded (Figure 1). One patient had post-operative surgical wound infection with continuous wound discharge and swelling and was treated with surgical debridement 3 weeks post-operative without further intervention. Two patients had occasional shoulder pain without functional limitation. Other complications of associated fractures were presented in Table 1. 
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Figure 1:   

A. Pre-operative plain shoulder radiograph showing anterior shoulder dislocation with greater tuberosity fracture with unseen humeral neck fracture. 

B. Pre-operative CT scan showed an associated undisplaced humeral neck fracture.

 C. Plain shoulder radiograph taken 1 day post operatively showing the stable fixation construct.

 D. Plain shoulder radiograph taken 5 months post operatively showing the stable fixation construct, adequate bony union and absence of humeral head AVN.






Table 1:  Patient demographics and clinical data.
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Discussion




In this retrospective study, we present nine cases of anterior three part gleno-humeral fracture dislocation, in which an associated humeral neck fracture was present and confirmed early in the shoulder CT scan prior to any attempt for shoulder reduction. All cases were treated by open reduction and internal fixation and none of them developed humeral head AVN after a mean follow up of 19 months post-operative.

Iatrogenic humeral neck fracture displacement was reported with closed reduction of shoulder dislocation and humeral tuberosity fractures [3-5]. Hersche & Gerber [4] reported about seven cases of humeral neck fractures with 2 part anterior shoulder dislocation and six of them were treated primarily with closed reduction in which avascular necrosis has been developed in five of them. One case has been diagnosed using repeated shoulder radiographs and open reduction was tried primarily with later development of humeral head AVN too.

The authors recommended proper assessment of all cases of greater tuberosity fracture dislocation of the shoulder before any trial for closed reduction, for the presence of any associated neck fracture. Similarly, Ferkel et al. [3] reported about two cases of primarily un recognized humeral neck fracture in association with anterior shoulder fracture dislocation, that was iatrogenically displaced with forceful trial of closed reduction. The two patients underwent ORIF later with fair clinical outcomes, although one case developed partial AVN of the humeral head. De Mourgoues et al. [5] also reported about two cases of humeral neck displacement with closed reduction for the shoulder dislocation. Razemon & Baux [6], who reviewed 1415 fractures and fracture-dislocations of the proximal humerus, concluded that iatrogenic displacement of a neck fracture could rarely occur in association with fracture dislocations of the greater tuberosity.

In the two studies that were primarily concerned with this type of injury, the incidence of humeral head AVN ranged 5085% [3,4]. In the majority of cases that developed AVN in the two studies (8 out of nine cases), seven of them have been managed primarily with a gentle or forceful attempt of closed reduction, and only one case has AVN after primary ORIF. We hypothesized that primary open reduction and internal fixation of such fractures with minimal soft tissue stripping during surgery may help in preserving the remaining blood supply to the humeral head and hence decreasing the incidence of AVN. The results of our series may support this hypothesis; however more studies are needed with larger number of patients and with a prospective, randomized nature would be definitely needed to reach a more clinically significant conclusion.

The presence of associated greater or lesser tuberosity fracture was constantly mentioned in all of the previous reports about this injury [3-5], as well as in our series. We believe that the presence of humeral tuberosity fracture in association with shoulder dislocation should warren the surgeon to rule out an additional fracture through the neck humerus. Adequate radiographic assessment should be performed before any reduction of the shoulder is attempted. In our institution, CT scan is done routinely for all cases of shoulder fracture dislocation. Interestingly, we found that the size of greater tuberosity fracture may be correlated with the presence of associated humeral neck fracture. In our series of 28 cases, the nine cases of associated neck fracture had a fragment size of >25% of the head size.

There is much controversy about the choice of treatment of three part fracture dislocation injuries of the shoulder. Myles recommended closed manipulation because the results of surgery were unpredictable [7]. Neer recommended open reduction and internal fixation for treatment of anterior fracture dislocation [8]. Silverskiold studied 80 fracture dislocation cases treated by manipulation with only 45% success and advised that all such injuries should be openly reduced [9]. Ferkel et al. [3] stated that in their treatment algorithm for managing acute fracture dislocations of the shoulder that if the x-ray revealed a non-displaced humeral neck fracture associated with the two part fracture dislocation. They stated that closed reduction should be tried under GA using fluoroscopic control first, and ORIF should be done if subsequent displacement occurs. Ferkel et al. [3] recommended ORIF for all 3 part displaced fracture dislocation. We agree partially with Ferkel et al, although we recommend immediate ORIF if any undisplaced humeral neck fracture was discovered prior to any attempt for closed reduction.

So our recommendations in the treatment of these types of two-part greater tuberosity anterior fracture dislocation shoulder include:


i.	CT scan should be done routinely in all cases before any manipulation.

ii.	Associated neck fracture must always be ruled out; especially where there is greater tuberosity with a fragment size > 25% of the head size.

iii.	If a humeral neck fracture is discovered in association with anterior gleno humeral dislocation and greater tuberosity fracture, ORIF may offer a reasonable treatment, even if nondisplaced to prevent the incidence of catastrophic iatrogenic fracture displacement during closed reduction and to minimize the incidence of later development of humeral head AVN.


This study has many inherent limitations. First, being retrospective study with lower level of evidence. The very few number of patients also is considered a major limitation that could question the evidence and clinical value of the study. Also, selection of the management procedure depended on the surgeons' own decision which creates a considerable degree of bias. Although the fact that this fracture pattern is relatively rare and the available literature describing it are scarce, which could present some clinical value to the current study, a prospective, randomized controlled study with higher cases number should provide much more clinical and scientific evidence.




Conclusion

A high index of suspicion should be present in all patients with greater tuberosity fracture dislocation for the presence of associated humeral neck fracture. Adequate pre-operative radiographic assessment by CT scan should be done before any attempt for closed reduction to avoid disastrous complications 
of fracture displacement. ORIF may be a reasonable treatment option for such cases with good clinical and radiographic outcomes.
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