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Under Coracoid-through Clavicle Suture Fixation in Type 2 Distal

Clavicle Fracture

Harshad G Argekar’, Dipit Sahu'

Learning Point of the Article:
The fractures of the lateral end clavicle can be treated by indirect fixation technique in which the ethibond suture and mersilene tape are passed

under the coracoid and through the clavicle. The techniqueis easy, inexpensive and lacks the side effectslike hardware irritation.

Abstract

Introduction: Surgical management of Neer type 2 distal clavicle fractures may include tension band wiring, pre-contoured plate, hook plate or

indirect fixation of coracoclavicular space by Endobutton, suture anchors, or Tightrope devices. We present our technique of suture and

Mersilene tape fixation by passing them through the clavicle and under the coracoid which is a form of indirect fixation.

Technique: The fracture and the coracoid are exposed through a horizontal skin incision. The Mersilene tape and Ethibond suture are looped
under the coracoid and then one limb of each is passed through the medial hole and then through the lateral hole to exit inferiorly and then tied

underneath the clavicle, while the fracture is reduced.

Conclusion: Direct fixation by means of plate has good outcomes though high complication rate. Indirect fixation by means of Endobutton and
Tightrope devices has shown successful outcome with less side effects. Our method of fixation by Ethibond suture and Mersilene tape is

inexpensive while having the same principles of internal fixating the clavicle to the coracoid while the fracture heals.

Keywords: Distal clavicle fracture, mersilene tape, coracoclavicular fixation.

Introduction

Management of the distal clavicle fractures depends on whether
the coracoclavicle ligaments are intact or ruptured [ 1]. Majority
of the distal clavicle fractures can be managed non-operatively
[1, 2]. Neer type 2 fractures have a partial or complete
disruption of the coracoclavicle ligaments [1]. The pull of the
trapezius muscle and the weight of the limb pulls the fracture
ends far apart. Thus, these fractures are inherently unstable and
have a non-union rate of 22-45% with conservative
management [2, 3]. Conventionally, several different surgeries
have been proposed to manage type 2 distal clavicle fractures
such as tension band wiring, K-wire fixation, pre-contoured
plate fixation, and hookplate fixation [2, 4, 5]. However,
recently, there has been a trend toward minimal and indirect
fixation between clavicle and coracoid [ 6]. The indirect fixation

methods reduce and stabilize the fracture ends of the clavicle
and the fracture heals by being converted into a stable
configuration. Our purpose with this study is to describe our
technique of coracoclavicle reduction and fixation with the help
of an inexpensive Mersilene tape suture under the coracoid and
through the clavicle (Under coracoid-through clavicle
[UCTC]), which stabilizes the clavicle until the distal clavicle
fracture heals. We describe here a case of type 2 distal clavicle
fracture with a small distal fragment, which was managed by this
technique.

Case Example and Surgical Technique

A 40-year-old patient presented to our facility, with a history of
fall on the shoulder. After clinical and radiological examination,

he was diagnosed with a distal clavicle Neer type 2B fracture
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fracture. 3.2 mm drill bit.

(Fig. 1). The patient was operated within 1 week of the injury.

Surgical technique(Video 1)

The patient was positioned supine on the operating table. A
S—-6cmbhorizontal skin incision was utilized to expose the
clavicle (Fig. 2). The deltoid-trapezoidal fascia was incised in
line with the anterior border of the clavicle. The deltoid was
divided alongits fibers till the base of the coracoid was accessed.
All the soft tissues from the superior surface of the clavicle were
removed to gain access to the superior and inferior surface and
to the distal and proximal fracture segments. The soft tissues
were cleared from the medial and lateral end of the coracoid
“knee” to enable passage of the sutures underneath the
coracoid. A Mixter or a Satinsky clamp can beutilized to pass a
Mersilene tape and Ethibond number 5 sutures below the
coracoid from medial to the lateral side and near its “knee”(Fig.
3and4). Two holes, one each in the medial and lateral fragment,
were drilled in the superior-inferior direction, 1-2 cm from the
fracture site with the help of 3.2 mm drill bit (Fig. 5). One suture
limb each of the Ethibond and the Mersilene tape was passed
through the hole in the medial fragment in the inferior-superior
direction (Fig. 6) and then passed through the second hole in
the lateral fragment to exit inferiorly. The medial clavicle was
reduced to the lateral end by a downward vertical pressure. First,
the Ethibond was tied as it has good knotting properties and
then the Mersilene tape was tied to give additional mechanical
support. Since the knots were tied below the clavicle, there was
no knot prominence or skin irritation. The deltoid-trapezius
fascia and the skin are closed over the whole construct. Post-
operative X-rays showed good reduction and opposition of the
fracture (Fig. 7). Follow-up X-rays at 3 months showed good

Figure 4: Post-operative X-ray shows good
alignment after fixation with under coracoid-
through clavicle technique.

Figure 1: X-ray showing a displaced distal clavicle Figure 2: Tunnels are drilled in the clavicle with

Figure 5: Follow-up X-ray shows noloss ofalignment.

Figure 3: The Mersilene tape and Ethibondare passed through the medial hole in clavicle to exit

superiorly.

alignment with no loss of reduction (Fig.8).

Discussion

Our technique of indirect reduction and stabilization of the
unstable distal end clavicle fracture with the coracoclavicle
suture construct has several distinct advantages. It provides
good stability in the vertical plane, which balances the upward
pull of the sternocleidomastoid muscle. Since the
coracoclavicle ligament may be torn in type 2 fractures, a
vertical plane reconstruction is thus logical and desirable for
optimum stability. The sutures keep the fractures end in
opposition with each other until the fracture heals. We have
observed that no additional fixation by plates is necessary if the
vertical plane stabilization by sutures is robust as per this
technique. The fracture heals in 6-8 weeks and no implant
removal is needed. As compared to other methods, this
technique is also economically cheaper and readily available.
Several methods have been described to treat unstable type 2
distal clavicle fractures. K-wire fixation from acromion to the
proximal fragment, tension band wiring fixation, small
fragment plating, distal radius plate fixation, hook plate fixation,
and distal clavicle plate fixation are some of the direct fixation
methods described in the literature [4, 7, 8, 9, 10]. However,
some of the complications reported are migration of the K-wire,
skin irritation by wires, plates, and wire loosening, non-union,
and deep infection [7, 11]. Hook plates have been known to
cause acromion osteolysis, rotator cuff rupture, acromion
fracture, and migration of the hook in the acromion [2, 12, 13,
14].If the distal fragment is small, the plate construct will not be
able to have a stable construct. A second surgery may also be

Figure 6: Horizontal skin incision centering over the fracture.
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Figure 7: A Mixter is used to pass the Mersilene tape under the coracoid.

required for the removal of the plate or wires [15]. Some
authors have recommended plate fixation along with the
coracoclavicle suture construct [4, 16 ]. This construct has been
proved to be biomechanically superior to a stand-alone plate
fixation of the fracture [17]. Indirect methods of fixation have
been recently described with good outcomes. Closed-loop
Endobutton fixation, suture anchor fixation, dog bone fixation,
and Tight rope fixation are some of the indirect methods, which
have been used recently [6, 9, 18]. Coracoid-clavicle fixation
has been proved to be biomechanically superior to plate fixation
[19]. In addition, the coracoid-clavicle button fixation has been
proved to be as biomechanically strong as the plate and button
together [19]. However, drilling through the coracoid has
resulted in coracoid fracture and neurovascular injury [20, 21].
Closed-loop Endobutton technique has been reported to have
good outcomes, but it requires additional exposure and
dissection of the undersurface of the coracoid with an open
technique or a risk of eccentric placement of the coracoid hole
through the arthroscopic techniques, while also increasing the
cost of the treatment at the same time[22]. Cortical
Endobutton construct has also been reported to fail overtime or
subside in the clavicle cortexin few cases [23,24].

Some authors have recommended passing the sutures around
the clavicle or through one hole in the clavicle [25]. However,
passing the sutures through two holes in the clavicle and then
under the coracoid has a distinct biomechanical advantage in
dissipating the forces over a large area than if passed through a
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Figure 8: Loop of the Mersilene tapeloops the undersurface of coracoid.
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Conclusion

The UCTC surgical technique described in this paper is a
simple, cheap, and easily available option to stabilize the distal
clavicle fractures. The fracture is reduced and stabilized
indirectly by the suture construct, which results in predictable
fracture healing

Clinical Message

The fractures of the lateral end clavicle can be treated by
indirect fixation technique, in which the Ethibond suture and
Mersilene tape are passed under the coracoid and through the
clavicle. The technique is easy, inexpensive and lacks the side
effects of plate, screws, and metalirritation.
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