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ARTICLE INFO ABSTRACT
Keywords: Proximal humerus fractures are common and approximately 20% of displaced fractures may
Proximal humerus fracture benefit from surgery. A lack of medial support is found to be a predictor of failure after surgical
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fixation of proximal humerus fractures. The optimal technique for restoring the medial hinge is
Intramedullary plate

unclear. We describe two cases of patients with a dislocated 4-part humerus fracture treated with
a locking plate and an additional small intramedullary plate to support the medial hinge. This
technique is simple and allows for an enhanced stability of the medial hinge during and after
surgery.

Introduction

Fractures of the proximal humerus are common and account for approximately 5% of all fractures and 79% of all humerus fractures
in adults [1,2]. The majority of these fractures occur in patients over 60 years of age and are caused by a simple fall. This suggests age-
related risk factors such as osteoporosis to be an underlying mechanism [2]. Proximal humerus fractures also occur in younger pa-
tients, more likely to be the result of a high energetic trauma. These types of trauma are associated with a higher risk of fracture-
displacement [3].

Most patients can be treated non-operatively, approximately 20% of displaced proximal humerus fractures may benefit from
surgery [4]. Although literature provides no consensus on a particular surgical technique to be the standard of care [4-6], plate
osteosynthesis is considered the golden standard [7]. Loss of reduction is one of the most common causes of revision surgery [8]. A lack
of medial support is found to be a predictor of failure after surgical fixation of proximal humerus fractures [9-12]. Gardner et al. also
concluded medial support to be important for maintaining fracture reduction in locked plating of proximal humerus fractures [13]. A
few articles suggest the use of a separate plate to reconstruct the medial hinge if disrupted [4,14,15].

Addressing the importance of the medial hinge for a successful fixation of proximal humerus fractures, we will describe a technique
with an intramedullary plate to reconstruct a disrupted medial hinge.

Case report

A 52-year old male (patient A) fell on his right shoulder during skiing and a 55-year old female (patient B) fell from standing height.
Both patients sustained a displaced, four-part proximal humerus fracture (Fig. 1). Operative treatment consisting of open reduction and
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internal (plate) fixation was chosen.

Surgical technique. Under general endotracheal anesthesia, the patients were placed in the beach-chair position. The fractured arm
and shoulder were prepared and draped in a sterile fashion and 1 g of cefazolin was administered intravenously as antibiotic
prophylaxis.

The deltopectoral approach was used to approach the proximal humerus. The fracture was debrided and three Ticron® 5 sutures
(Covidien, Zaltbommel, Netherlands) were used at a cranial, dorsal and ventral position in the rotator cuff, at the location of the greater
and lesser tubercles. Subsequently, the medially displaced humeral shaft was reduced towards the humeral head, which was reduced
from its varus position with a K-wire joystick. The medial hinge proved unstable, leading to easy dislocation. Therefore, it was decided
to secure the medial hinge with a two-hole 2.4 mm intramedullary plate in patient A (DePuySynthes, Amersfoort, Netherlands) with
two locking screws (Fig. 2). The 2-hole plate was created by cutting a 5-hole distal radius radial column plate. In patient B a 12 holes
2.0 mm locking plate (DePuySynthes, Amersfoort, Netherlands) was cut to the length of 4 holes and subsequently fixed with 2 locking
screws. For intra-operative photo, see Fig. 3.

Then, with a stable medial hinge and an adequate reduction of the head to the shaft, a five-hole PHILOS plate (DePuySynthes,
Amersfoort, Netherlands) was used to secure the head to the shaft after the cuff stitches were attached to the plate. Two screws were
placed over the calcar to enhance medial support, screws were placed in the head and three screws were placed in the shaft. The
reduction and fixation were considered adequate and proved stable after testing. The wound was closed in a standard fashion.

Follow-up. The post-operative course in both patients was uneventfully. The fractures healed in an anatomic position (Fig. 4).
Patient A was lost to follow-up after 12 months. The last known function was an elevation over 100 degrees with nearly normal
endorotation and exorotation. Patient B recovered very well and reported a QuickDash score of 2.3 at 24 months of follow-up, the
optional module for work revealed a score was O (both excellent).

Discussion

Loss of reduction and subsequent cut-out are the most common implant related complications and causes of revision surgery in
patients with proximal humerus fractures treated with locking plates [8]. While an overall loss of reduction of 12.2% is reported, rates
can be as high as 28.6% in older patients with a 3 or 4-part humerus fracture [16].

Jung et al. showed with a multivariable regression analysis that medial comminution and insufficient medial support are inde-
pendent risk factors for loss of reduction [10]. Several other studies report lack of medial support to be a predictor of failure after
surgical fixation of proximal humerus fractures, resulting in poor radiographic outcomes [9,11,12,17]. The importance of the medial
hinge in offering mechanical support during and after fracture reduction is also demonstrated in biomechanical studies using cadavers
and synthetic humeri [18-20].

It can be difficult to gain sufficient medial support and to retain this after surgery. Studies have been published addressing this
problem using additional medial support screws, an additional medial blade in lock plating or a fibula bone graft [21-25]. He et al.
compared fracture stability in lateral lock plating alone or combined with a medial locking plate. The combination with enhanced
support to the medial hinge was proven to be the most stable construction [26].

The technique of ‘the medial hinge plate’ used in this patient is simple and allows for greater stability of the medial hinge during
and after surgery. No additional incision has to be made for placement of the intramedullary plate through the opening of the original
fracture and extra stability is provided where it is needed: at the medial hinge.

There are some limitations to this technique. It can only be used in patients with a fracture pattern enabling the intramedullary

A

Fig. 1. The preoperative image of the displaced, four-part proximal humerus.
Fracture of patient A (left) and patient B (right).
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Fig. 2. The peroperative image with the placement of a two-hole 2.4 mm intramedullary plate to reconstruct the medial hinge in patient A (left) and
patient B (right).

Fig. 3. Intra-operative photo of patient B showing the medial hinge plate (2.0 mm).

plate to be inserted. Furthermore, whereas the majority of proximal humerus fractures occur in elderly in whom osteoporosis can be an
underlying mechanism, our patients were only 52 and 55 years of age with an assumed better bone quality.

Conclusion

In a dislocated 4-part humerus fracture treated with a locking plate an additional intramedullary plate can be placed to support the
medial hinge. This simple technique allows for an enhanced stability of the medial hinge during and after surgery.
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Fig. 4. Postoperative images of patient A and patient B.
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