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Abstract:  Injuries  to  the  pectoralis  major  muscle  are  relatively  infrequent.  The  mechanism  of  injury  is  usually  an  eccentric
shortening of the pectoralis major under heavy load, such as when performing a bench press exercise. We report a case that presented
to us with a history of sudden pain in the left pectoral region while doing heavy bench press exercise. The patient sustained a type III
D pectoralis muscle –tendon avulsion. Surgical repair was done through a bi-cortical tendon sliding technique using two cortical
buttons. In this article we describe our modifications to the previously described surgical technique for the pectoralis major tendon
repair using the EndoButton and tension – slide technique, aiming to overcome the possible complications.
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INTRODUCTION

The pectoralis major is at risk of injury during any activity, in which the arm is extended and externally rotated,
while under maximal contraction [1, 2]. Rupture is often followed by an audible pop, a tearing sensation, immediate
pain and/or weakness [3 - 5]. By far, the single most common activity that has precipitated pectoralis major rupture is
the bench press exercise [6].

Compared to the unicortical button technique, the existing Bi-cortical EndoButtons and tendon sliding technique has
many drawbacks. Since two huge bicortical drill holes are made to incorporate the tendon into the bone tunnel, there is
always a risk of stress riser and a secondary fracture at this site.

CASE REPORT

A 29-year-old, otherwise healthy male, presented with a history of sudden pain in the left pectoral region while
doing  a  heavy  bench  press  exercise.  On  examination,  the  deltopectoral  region  was  swollen,  tender,  and  bruised.
Movement of the shoulder was reduced and associated with pain during adduction and forward flexion of the arm.
Magnetic resonance imaging (MRI) scans were taken and showed a Tietjen Type III D, i.e. complete pectoralis major
muscle tendon avulsion, which is the most common type of pectoralis major injury [7].  Two days later,  the patient
underwent surgical repair by a bi-cortical tendon sliding technique using two EndoButtons.

SURGICAL TECHNIQUE

The patient is positioned in a beach chair position and the arm is placed on a padded Tri-mano stand. We prefer this
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long head of the biceps [8, 9]. The average length of this insertion point is 5.4 cm, increasing superiorly to inferiorly,
and the average width is 4.2 mm, decreasing lateral to medial [9, 10]. The superior two segments have unipennated and
parallel  fibers  that  insert  most  anteriorly  and  inferiorly  (distally)  on  the  humerus,  whereas  the  inferior  segment  is
multipennated with  fibers  that  twist  180o  to  insert  most  posteriorly  and superiorly  (proximally)  on the humerus.  In
exercises such as a bench press, the arm is adducted leading to muscle lengthening as the scapula protracts. This leads
to lengthening of the insertion point relative to its origin, thus making it an eccentric contraction. For this reason, the
sternocostal segment often ruptures first, thus placing greater stress on the remaining muscle and risking further rupture.
This relation must be restored to achieve optimum function [2, 3, 8, 11].

The  published  literature  describes  several  techniques  for  the  fixation  of  a  ruptured  pectoralis  major  tendon:
transosseous suture, suture anchor, and the pec button technique [12 - 15]. Load-to-failure testing showed no significant
differences  among  the  different  fixation  methods  [12].  Rabuck  et  al.  [13]  conducted  a  cadaveric  study  with  30
specimens. They studied three different groups based on fixation method: a bone trough group, a cortical button group,
and a suture anchor group. Load-to-failure testing showed no statistical differences between the bone trough group and
the cortical button group. Although the bone trough fixation method has been widely used, it yields a higher propensity
for fracture compared to the other methods of fixation [14].

In this article, we described a technique of repairing a ruptured pectoralis major tendon, in which we considered the
best possible modifications to the previously described techniques, aiming to simplify the surgical procedure, achieve a
very strong fixation, excellent patient outcome and avoid the possible surgical complications.

The use of a padded TriMano stand to support the operative extremity allows for greater control and exposure. The
standard deltopectoral approach along with centering the incision slightly medially, allow for easier identification of the
retracted tendon. Finally, the residual tendon aids in the identification of the pectoralis major insertion footprint. Our
technique is an anatomic repair of the tendon with reattachment of the tendon to its footprint, recreation of the native
anatomic course of the tendon and the native length-tension relation of the muscle. This optimizes the functional status
of the muscle as close to pre-injury level as possible [15]. The limitation of this technique is that its role is limited to
tendon avulsions and intratendinous injuries. It cannot be used for more proximal injuries at the myotendinous junction
or intrasubstance tears of the muscle [15]. The strength of the repair is maximized by the use of two cortical buttons to
bring the broad insertion of the avulsed tendon into the bone tunnel and bicortical contact.

Compared to the unicortical button technique, the existing Bi-cortical EndoButtons and tendon sliding technique has
many drawbacks. Since two huge bicortical drill holes are made to incorporate the tendon into the bone tunnel, there is
always a risk of stress riser and a secondary fracture at this site. Keeping maximum bone bridge between the two drill
holes and drilling in a slightly different plane can avoid this. Moreover, the other drawback is the risk of injuring the
radial nerve while passing the guide wires, drilling and flushing the EndoButton on the posterior cortex. Passing the
guide wire and drill under intra-operative radiographic image guidance and knowing the anatomic landmarks of the
radial nerve pathway can avoid this.

The  advantages  of  the  Bi-cortical  EndoButtons  and  tendon  sliding  technique  we  describe,  compared  to  the
unicortical button technique are many. Our technique achieves a stronger and better incorporation of the tendon with
bone, considering the wider surface area of contact between them. Moreover, the direction of pull of muscle and the
position of the endobuttons are not in the same plane i.e. the direction of the muscle pull is along coronal plane, whilst
the direction of the drill is in the sagittal plane. Therefore, the pull out strength of this repair is theoretically better,
hence leading to better internal rotation power of the arm. In the unicortical button technique, the bone surface has to be
prepared with a rasp or burr for better incorporation, this can thin out the cortex and lead to the endobutton cutting-
through  the  cortex.  Finally,  if  the  unicortical  technique  fails,  the  EndoButton  can  be  lost  in  the  medullary  canal,
contrary to the bicortical button technique.

CONCLUSION

The Bi-cortical EndoButtons and tendon sliding technique is a safe, reliable, easy to reproduce, cost-effective, less
time consuming and effective method in achieving the goals of a strong fixation and an anatomic repair of the tendon
back into its native footprint. However, further biomechanical and clinical studies are needed to compare the outcomes
and complication rates of this technique with other described repair techniques.
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