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Abstract

Introduction- Treatment of extra-articular distal humerus fractures is often difficult using conventional plates. Plates
having enough screws (three to four) in the distal fragment either impinge on the olecranon fossa, or gain purchase by
placing screws in the lateral or medial column of the distal humerus avoiding the olecranon fossa. Objectives- This study
was to ascertain the effectiveness of modified distal tibial locking plate for use in distal third shaft humerus fracture.
Methods- By using a modified distal tibial locking plate, a six to eight locking head screws can be easily placed in the in
the limited length of distal fragment proximal to the olecranon fossa. Fourteen cases treated in such manner were
followed up for a minimum of 24 months. Results- Union was achieved in all cases with no loss of reduction or implant
failure. No patient complained of hardware complication, functional limitation or infection. Conclusion- Modified distal
locking plate can be safely used in the limited space above olecrenon fossa in distal thirds humerus shaft fractures
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Introduction

Fractures of distal part of humerus are difficult to treat, [3]. Anatomy of distal humerus is complex, and often

despite recent advances in surgical technique [1].
Functional bracing, though advocated, may not provide
adequate stability and acceptable alignment due to the
distal extent of these fractures.

Optimal treatment of these injuries is surgical,
providing a predictable alignment quicker return to pre
injury status [2] Stable fixation and reduced surgical
time lead to fewer complications and allow earlier
rehabilitation leading to a more predictable result. In the
the clinical and functional outcomes using the
extraarticular distal humerus plate in the management of
extraarticular fractures of distal humerus were studied

Material and Methods

the fracture pattern adds o the complexity of situation
[4]. During open reduction and plate fixation, achieving
purchase of 6 to 8 cortices on distal fragment often
causes encroachment of olecranon fossa [5].

To address these problems, authors used a modified
medial sided distal tibial locking compression plate
(Kanghui, Jiangsu, China) for fixation of distalhumerus
shaft fracture. The provision of multiple holes in plate
meant for fixation of distal tibial fractures provides
multiple screw fixation options in distal humerus
improving distal fixation without encroachment on the
olecranon fossa.

Setting of the study- This study was performed in Chirayu Medical College and hospital, a tertiary level facility, under

department of orthopaedics.

Sample size- A total of 14 cases were included in this study. These include 11 cases of acute trauma and three non-
unions. All non-unions were operated at least 12 months after trauma.
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Inclusion Criteria- All consecutive distal third humerus shaft fractures, new cases and established non unions were
included in this study.

Exclusion criteria- All fractures with intra-articular extentions, cases with previous hardware placement, Follow up
period Average follow up was 27 months (range 24 to 31 months). Radiographic union was documented.

Surgical technique- The following methodology was applied:

Modification of the plate- The distal tibial locking plate of adequate length is selected for modification. The plate was
straightened using plate benders in order to achieve a better fir to the relatively flat posterior surface of humerus. By
repeated bending, the distal tab was broken off in order to prevent encroachment on the olecranon fossa (Figure 1).
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Figure-1: The locking plate for lower end tibia is modified by separating the distal tab from the plate.
The plate is then straightened for application over the posterior surface of the distal humerus.
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Figure-2: Intra operative photograph showing the plate after fixation of distal humerus shaft fracture.
Six locking screws could be placed in distal humerus, providing stable fixation.
Black arrow points to the location of the radial nerve.

Plate application- Posterior triceps splitting approach is used for plate fixation (Figure 2). After identification of the
radial nerve, the fracture ends are identified and cleaned. Reduction is then achieved, and if required interfragmentary
screws are placed. Plate is now applied. One or two cortical screws are first placed to fix the plate to shaft of humerus.
Distal locking 3.5 mm screws are now placed. It is possible to place a maximum of eight locking screws allowing strong
fixation with multiple screws in a relatively small area of the distal fragment proximal to the olecranon fossa (Figure 2).
Wound is closed in standard fashion. No immobilization of any kind is given after surgery. On the first post-operative
day, gentle, passive mobilization of shoulder, elbow and wrist is initiated. By 3 weeks, active range of motion is
achieved. Patient is followed up every 4 weeks. Institutional ethical committee approval was obtained in all cases

Results

Out of 14 cases in the present study (Table 1), 11 cases were of acute trauma and three non-unions. All non-unions were
operated at least 12 months after trauma. Average follow up period was 27 months (range 24 to 31 months).
Radiographic confirmation of union was documented by the presence of bridging callus and disappearance of the fracture
line. All fractures united. Mean time to union was 11 weeks (range 8 to 16 weeks). Average range of motion was 5 to 121
degrees at 24 months. There were no instances of superficial or deep surgical site infection. There were no complaints of
painful hardware. One patient had post-operative radial nerve palsy, and two patients had pre operative radial nerve palsy
but all had full recovery at 24 months of follow up.
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Table-1: Table showing indication for surgery, classification and outcome of patients treated by our method.

Patient A . Fracture Time to L.
number Indication for operative treatment classification union(weeks) Complication

1 Multiple fractures 12A1 12 None

2 Open fracture 12B1 16 None

3 Non union 12B2 12 None

4 Obesity, osteoporosis 12A1 16 None

5 Open fracture and radial nerve palsy 12C1 8 None

6 Multiple fractures 12B3 8 None

7 Non union 12A2 12 None

8 Multiple fractures, Obesity 12A1 8 rai?aslt rcl):r i/r:t;:sy

9 Open fracture 12B2 8 None

10 Bilateral humerus fractures 12C3 12 None

11 Floating Elbow 12B1 8 None

12 Non union 12A1 12 None

13 Open Fracture, Radial nerve pasly 12C1 8 None

14 Multiple fractures 12C1 12 None

Case Examples

Case 1 — Acute fracture- A 31 year old sustained a comminuted fracture of distal third of the humeral shaft (AO/OTA
type 12C3) in a road traffic accident (Figure 3A). He was operated upon the same day and a modified lower tibial locking
plate was used to fix the fracture. Autologous bone graft from iliac crest was added because of comminuted fracture.
Union was achieved in 14 weeks (Figure 3B).

Figure-3a: Preoperative radiographs showing
comminuted distal humerus shaft fracture.

Figure-4a: Non Union of distal humerus shaft. Pre
operativeradiopgraphs taken twelve months after injury
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Figure-4b: Post operative radiographs showing fracture union.

Figure-5A: Fracture of distal third of humeral shaft are often located too close to olecrenon fossa to allow
adequate number of screws in the distal fragment with conventional posterior plates.

Figure-5B: A dynamic compression plate applied in the centre of posterior surface of humerus never allows
placement of adequate number of screws without impinging on the olecrenon fossa.

Case 2-Non Union- A 46 year old male sustained a Gustilo and Anderson grade III C compound fracture of distal
humeral shaft (AO/OTA type 12C3) with brachial artery injury. Brachial artery repair was done and fracture was
stabilized with an external fixator. External fixator was removed after eight weeks and for 10 more months patient was
given an arm brace. Clinically and radiologically, there were no signs of union twelve months after injury (Figure 4A).
Open reduction and internal fixation with modified distal tibial locking plate was done. Autologous bone graft from the
ipsilateral iliac crest was added to the fracture site. Union was achieved in ten weeks (Figure 4B).

Discussion

Optimal treatment of distal third of the humeral shaft is
challenging [6]. Schatzker and Tile cite availability of a
flat posterior surface and the option of double plating as
reasons for plating the distal humerus fractures
posteriorly [7]. Most authors agree that purchase in six
to eight cortices on either side of fracture is optimal in
humerus shaft fractures [8, 5]. Centrally located
conventional plates of adequate length when used for
posterior fixation of fracture of distal third of the

humeral shaft often cause encroachment of olecranon
fossa (Figure 5A, 5B) [5]. Several authors have tried to
address this problem. Moran advised placing the plate
with 5-8 degrees obliquity with respect to long axis of
femur and directing the most distal screw proximally.
However, obliquity of the plate prevented proximal
screw placement required in segmental fractures,
comminuted fractures and fractures with proximal
extension [9]. To counter this problem, Levy described
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an innovative technique, using a modified lateral head
tibial buttress plate with a 22 degree angular offset. This
could achieve fixation in the lateral column of distal
humerus without impinging on the olecranon fossa and
still allow proximal fixation as the plate was axially
aligned with the shaft (Figure 5C) [10]. Cutting the
plate requires additional instrumentation which
normally may not be present in many operating room
setups. Scolaro described the use of a pre-contoured
distal humerus locking plate for distal humerus extra-
articular fractures (Figure 5D) [11]. Also, Jain et al used
an extra articula posterolateral locking plate and
reported a reoperation rate of 15.4% [3].

Theirs and other similar techniques technique of using
posterolateral locking plate may cause more soft tissue
stripping which could potentially decrease the
vascularity of distal fragment. These three authors
utilized the lateral column of the distal humerus for
gaining screw purchase in the distal fragment.

Some authors have used intramedullary nails for distal
humerusfixation. The short length of the medullary
canal in the distal fragment precludes stable fixation
even when locked and can cause non-union or mal-
union [9]. .In comminuted fractures the fixation
provided by intramedullay nails is poor, especially if the
size of the diaphyseal canal doesn't fit with the nail,
leading to high rates of mal- or non-union.

Distal locking of the nail may weaken the humeral
cortex and produce fractures [12]. Biomechanical
studies have shown superior bending properties of
humeral fractures fixed with a plate and screw system
versus intramedullary device [14].

Use of a modified distal tibial locking plate for
treatment of extra articular distal humerusmetaphyseal
fractures affords good stability by availability of
multiple screws in the small area available for fixation
(Figure 5E). These screws are locking screws affording
rigid fixation. Using the medial or the lateral column for
screw fixation as is done the posterolateralmetaphyseal
locking plate or as in utilizing both columns also
increases the size of incision and soft tissue stripping.
The current technique has resulted in a 100 percent
union rate, which is comparable or better as compared
to other authors.

Conclusion

This technique provides a method for fixation of distal
humerusdiaphyseal fractures with implant readily
available in most setups. Modification of the plate is
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easy, and instruments needed are also commonly
available. Solid purchase is possible in the limited
length of bone proximal to the olecranon fossa with
multiple locking screws. Rapid rehabilitation is thus
possible owing to solid fixation.

Since the plate fixation does not involve the medial or
lateral columns of the distal humerus, soft tissue
stripping is considerably less. This fixation method can
also be adopted for comminuted and segmental
fractures. This easy surgical technique can be picked up
and easily repeated by virtually every orthopaedic
surgeon.

What this study adds to existing knowledge?

This study presents an innovative approach of dealing
with diatlhumerus fractures without extensive dissection
with great biomechanical stability
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