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Abstract

Background: The distal humeral fractures in adults are complex and technically demanding. Most cases often
need operative treatment. Many methods of fixation were evolved with the better imaging and new techniques
and implants.

Patients and Methods: Fourteen patients, nine males and five females, with fracture of the distal humerus
were treated with double tension band wiring through the period from May 2014 to June 2018. Patient’s age
ranged from 26 - 52 (average: 36 y). DASH score (The Disabilities of the Arm, Shoulder and Hand) [12] was
used for subjective evaluation; and pain at last follow-up was measured using an analog scale (0 being no pain
and 10 significant pain).

Results: Clinically: By the end of follow up the DASH score ranged from 5 to 21 (average: 13.8 points). The
pain scale analog ranged from 0 to 3 with average of 1.2 points. Radiologically: All fractures were united with
average of 16 weeks range (12-18 weeks). There was no elbow stiffness or heterotopic bone ossification.

Conclusion: trans-osseous tension band wiring technique is an acceptable technique for treatment of
supracondylar intracapsular fractures with good results. As regarding the small number of patients of this
study, we recommend this technique for further research and large number of patients.

INTRODUCTION

Although rare, the distal humeral fractures in adults are complex and technically demanding in management [1,
2]. Most cases often need operative treatment. Many methods of fixation were evolved with the better imaging
and new techniques and implants. Using single screws, Steinmann pins or multiple K-wires in type C distal
humerus fractures is associated with poor results [3, 4]. In recent reviews dual plate fixation with strong plate
on each column is indicated for all adult fractures involving both columns of the distal part of the humerus [5,
6]. One author even states that failure to adhere to the principles of rigid fixation with a strong plate on each
column can dramatically increase nonunion rates [3]. Previous reports in the literature reported good results
using double tension band osteosynthesis or combining tension bands with other fixation methods in supra and
intercondylar humeral fractures instead of double plating for fixation of the condylar block to the shaft [7-9].

The intercondylar area being intra articular completely provides very little space for the use of various rigid
implants. With the use of anatomical plates, more than one screw can be taken in the intercondylar region,
but without purchase on the opposite cortex which makes fixation not rigid [2]. A simple useful method was
devised for rigidly fixing the supracondylar fractures region and maintaining as normal as possible the anatomy
approximatingthe cortices fixation. This method converts a very unstable fracture of humerus into a stable
reconstruct even in osteoporosis and open cases and allow early mobilization [10].

In this technique the principle of tension band wiring hasbeen utilized over screws +/- K-wires by trans osseous
route with reduction of intra articular anatomy if present. The aim of this study was to evaluate the objective
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and subjective results achieved afterBilateral Tension Band Osteosynthesis in Fixation of Intracapsular
Supracondylar Distal Humeral Fractures in14 adults.

PATIENTS AND METHODS
Patients

Fourteen patients, nine males and five females, with fracture of the distal humerus were treated with double
tension band wiring through the period from May 2014 to June 2018. Patient’s age ranged from 26 - 52
(average: 36 y). Plain radiography (antero-posterior and lateral views) were done for all patients. Ten fractures
were type A2 and four type A3 according to (AO/OTA) classification [11], and fourcases were open fractures. All
lesions were supracondylar intracapsular with transverse orientation compromised both columns of the distal
humerus. In four cases the fracture had intercondylar element passing through the olecranon fossa (Figs. 1).
Two patients had ulnar nerve injury before operation.

Surgical Technique

All patients were selected randomly the only criteria was a supracondylar fracture of lower end of humerus
with intercondylar extension in four cases only. Intercondylar portion of fracture was first reduced and held
with AO reduction clamp as anatomical as possible. Then cancellous screw was passed from medial to lateral
aspect crossing intraarticular fracture line perpendicularly in four cases (Fig. 1).

Figurel. intraoperative fluoroscopy assessment of reduction (a) and an intraopwerative photo showing posterior
triceps tongue elevating approach (a’) lateral and antero-posterior x ray view immediate postoperative and
application of above elbow splint (b) 6 weeks postoperative views (c) 16 weeks follow up x ray (d)
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All patients were operated on in lateral decubitus under regional anesthesia in nine cases, and general anesthesia
in five cases. The arm was hanged over a radiolucent support, with the elbow free for 90° of flexion. A posterior
approach (Alonso - Llames) was used in eight cases and posterior triceps tongue elevating approach in six cases
[3,4, 6,8,9 and 14]. After exploration of ulnar nerve, in five cases a 1.8- or 2-mm K-wires were used; they were
placed entering through the epicondyles to the fracture line, then thy wires were used as joysticks to achieve
reduction of the fragments. Once reduction was accepted, the K-wires were placed to the medial and lateral
cortices of the proximal fragment, after that, a hole with a 2.7-mm drill was performed at the proximal fragment
on each side, and a 1.6- or 2-mm stainless-steel wire was driven through it, then crossed to make a figure of
eight, and passed through the distal soft-tissues, distally to the entry point of the K-wires. Once both tension
bands were in place they were adjusted simultaneously to achieve a compression as symmetrical as possible.
Once the reconstruction was tensed elbow range of motion was checked to assess construct stability under
fluoroscopy.In other nine cases, the stainless steel wire was passed through trans osseous canal fixed under the
heads of two screws proximally to make two tension bands one lateral and one medial.. Distally, the wire passed
through the soft tissue under two crossing k-wires distally into the lower condylar region and back again in
the proximal part. Now tension was applied by twisting the free ends of the stainless steel wire on the lateral
and medial side (Fig. 2). While tensioning, compression was achieved at the fracture site and also the stability
was confirmed on fluoroscopy. This method gave us four cortices fixation in the lower supracondylar region. In
cases of open fractures the trans osseous canal we used only k-wires instead of screws to be minimal implants
to safe guard against infection of implants.

Figure2. preoperative x ray showing supracondylar fracture with its transverse orientation (a) lateral and antero-
posteriorx ray view immediate postoperative and application of above elbow splint (b) 12 weeks postoperative
views (c)

Postoperative Management

Postoperatively, the arms were immobilized in posterior splint for six weeks, then controlled active and passive
elbow joint motion was started. Weekly visits in the first month, followed by monthly visits for 6 months
were advised to the patients. Follow up included plain x-ray using antero-posterior and lateral X-rays for
union judgment. Objective evaluation of range of motion was performed using a goniometer. DASH score (The
Disabilities of the Arm, Shoulder and Hand) [12] was used for subjective evaluation; and pain at last follow-up
was measured using an analog scale (0 being no pain and 10 significant pain).
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RESULTS
Clinically

By the end of follow up the DASH score ranged from 5 to 21 (average: 13.8 points). The pain scale analog ranged
from 0 to 3 with average of 1.2 points. The range of motion of the elbow at the last follow-up ranged from
95-125° (average: 105°). The loss of the elbow extension ranged from 15-25° (average: 16.5°). The range of
pronation and supination was complete, except in two patients who had lost 25° of supination.

Radiologically

All fractures were united with average of 16 weeks range (12-18 weeks) (Fig. 3). The two patients with
preoperative ulnar nerve symptoms recovered completely within four months postoperative. Three cases with
superficial wound infectionswhich were relieved after extraction of k-wires 45 days postoperative and repeated
dressing. There was no elbow stiffness or heterotopic bone ossification.

Figure3. preoperativeX ray (a) Inmediate postoperative x ray and application of above elbow splint (b)12 weeks
follow up x ray showing fracture union (c)

DISCUSSION

The fractures of the distal humerus in adults is a challenge for orthopedic surgeons due to the complex anatomy
of the elbow joint [1]. The highly constrained elbow joint nature, narrow supracondylar isthmus, and articular
comminution especially within the olecranon fossa are the main difficulties in reconstruction [4]. The principles
for distal humeral fractures management are anatomical reduction, rigid fixation to allow early mobilization.
The double plating fixation was recommended by (AO) in 1960S for rigid fixation and early mobilization [3, 5,
7,9, and 12]. In the method described in this work, compression, and stable fixation could be achieved by trans
osseous tension band wiring for the fixation of intracapsular supracondylar fractures. Tension band principal
here were applied by the common extensor origin at lateral condyle and common flexor origin at medial condyle
as contraction of both muscle groups turned the distraction forces into compression forces.

Although the percutaneous K-wires can be used in the fixation of supracondylar fractures of distal humerus
in children, their use in adults has bad results and not recommended [2, 4]. On the other hand, some authors
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reported the use of tension band wiring in treating supracondylar fractures of the distal humerus with good
results [7 - 9].

Zhao et al. [7] treated 24 patients with comminuted intra-articular fractures with double band osteosynthesis
and reported 83 % excellent or good results.

Comparable results were reported by Houben et al. [8] in ten patients with type C distal humerus fractures, five
of them treated with double tension band osteosynthesis and five with double plate, for fixation of the condylar
block to the shaft of the humerus. Allende et al. [9] reported on the use of tension bands in combination with
other fixation methods for the treatment of intercondylar distal humerus fractures, with conclusion that it can
be good alternative method in the treatment of comminuted distal humeral fractures with osteoporotic bone.
In this work, the average age was 36 years, all fractures were united, and postoperative motion in all cases was
allowed as the early motion was one of the main objectives in this study. During fixation four cortices contact
could be achieved and this stability gave the ability to mobilize the patient early as the tension bend wiring
technique is a dynamic mode of fixation.

The locked plates have not yet proved to be superior to other fixation methods for distal humerus fractures, and
their use remains controversial. Lower profile plates and smaller screws are showing some results.

This method of trans osseous intercondylar tension band wiring can be useful technique in such situations that
allow the surgeon to maintain the original articular congruity needed to prevent posttraumatic arthritis, which
allows for faster and progressive postoperative rehabilitation. On the other hand, some drawbacks in the use of
locked plate as it needs more extensive soft-tissue dissection, expensive, more time consuming, and technically
more demanding. Also, the locked plates do not always match the anatomy of the reconstructed distal humerus
and cannot be molded to adapt to the reconstruction achieved. The tension band fixation method adapts to the
modern principles of fracture fixation established by the AO (flexible and biological fixation, that will allow
prompt motion) as it requires less periosteal stripping and muscle, technically less demanding, faster and
cheaper than plate fixation.

CONCLUSION

Transosseous tension band wiring technique is an acceptable technique for treatment of supracondylar
intracapsular fractures with good results.As regarding the small number of patients of this study, we recommend
this technique for further research and large number of patients.
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