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TightRope fixation of complex acromioclavicular

separation: A high-wire act

Diana L. Lam, MD, and Felix S. Chew, MD

Numerous techniques have evolved for acromioclavicular joint fixation over the past decade to help de-
crease the risk of hardware complications and improve patient satisfaction. One of these techniques in-
volves the TightRope system, which employs two titanium endobuttons to help reduce and secure the
coracoclavicular joint. Clinical outcomes have been favorable, as orthopedic surgeons have gained more
experience using this nonrigid system. It is important for radiologists to be aware of the radiographic
appearance of this device and its associated complications.

Case report

A 48-year-old motorcycle enthusiast with chronic right
acromioclavicular (AC) joint separation and previous right
clavicle fracture crashed his motorcycle at high speed at the
raceway yet again. He sustained a right AC and coraco-
clavicular (CC) joint separation with posterior displacement
of the proximal clavicle fracture fragment (Rockwood Type
IV) (1-3) (Fig. 1). He underwent an internal repair of the
distal clavicle fracture and repair of the AC separation with
a “tightrope” fixation device.

Intraoperatively, the distal clavicle was found to be quite
scarred inferiorly due to his previous fracture, and no CC
ligaments were attached to the inferior tubercle. The distal
clavicle fracture was reduced and maintained in place by a
temporizing Steinmann pin (Fig. 2A). A drill guide was used
to place a hole through the central third of the clavicle into
the base of the coracoid, a pin was placed through the
clavicle and coracoid to check positioning, and this was
over-reamed with a cannulated 4mm drill bit (Fig. 2B).
Then, reconstruction of the coracoclavicular separation

Citation: Lam DL, Chew FS. Tightrope fixation of complex acromioclavicular separa-
tion: A high-wire act. Radiology Case Reports. [Online] 2011;6:509.

Copyright: © 2011 The Authors. This is an open-access article distributed under the
terms of the Creative Commons Attribution-NonCommercial-NoDerivs 2.5 License,
which permits reproduction and distribution, provided the original work is properly
cited. Commercial use and derivative works are not permitted.

Both authors are in the Department of Radiology at the University of Washington
Medical Center, Seattle WA. Contact Dr. Lam at dllam@u.washington.

Competing Interests: The authors have declared that no competing interests exist.

DOI: 10.2484/rcr.v6i3.509

RCR Radiology Case Reports | radiology.casereports.net

Figure 1. 48-year-old male with complex acromioclavicular
separation. Rockwood Type |V clavicle fracture with severe
comminution of the distal fracture fragment and associated
acromioclavicular and coracoclavicular joint separation.
There is also a displaced fracture of the 3rd rib.

was performed using a “TightRope” fixation kit, and the
Steinmann pin was removed. The fracture of the distal
third of the clavicle was treated by suture fixation (Fig. 2C).

Followup images six weeks later showed continued im-
proved anatomic alignment of the clavicle post tightrope
fixation, with persistent widening of the AC joint (Fig. 3).
The patient continues to do well, with increasing strength, a
full range of motion, and no complications.
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Figure 2A. 48-year-old male with complex acromioclavicular
separation. Intra-operative reduction with temporizing
Steinmann pin.

Figure 2B. 48-year-old male with complex acromioclavicular
separation. A tunnel for the TightRope is prepared with a
cannulated drill bit passing through the clavicle and the
coracoid process.

Figure 2C. 48-year-old male with complex acromioclavicular
separation. The reduction is maintained by the TightRope
following removal of the Steinmann pin.
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Discussion

Acromioclavicular joint separations are one of the most
common shoulder injuries. The are usually due to direct
force applied at the superior-lateral aspect of the shoulder,
with the arm in adducted position.

Over the past few decades, dozens of surgical techniques
have been used to stabilize the AC joint, including primary
joint fixation with screws, plates, suture wires, suture-based
anchors, and pins; isolated ligament and/or tendon trans-
fers; distal clavicle resection (with or without ligament re-
construction); and double-endobutton techniques. The
most effective operative technique remains controversial,
and there has yet to emerge a gold standard (1,2, 4-6).

The use of rigid fixation with pins and screws is associ-
ated with complications such as hardware migration and
fracture and/or loosening, which is compounded by the loss
of normal joint movement. In addition, a second operation
may be needed to remove hardware (1, 5-7, 9, 10). The
advantages of the more recent techniques include the pres-
ervation of normal joint function, minimal scarring, faster
recovery time, and a reduction in risk of coracoid fracture

(1, 8).

Figure 3. 48-year-old male with complex acromioclavicular
separation. At 6 weeks, the CC joint remains reduced with
the TightRope in place. The clavicle fractures are healing.

One of the most recent techniques is the TightRope sys-
tem, which was originally designed for ankle syndesmosis
fixation but has since been expanded to include acromio-
clavicular joint injuries. This device consists of a multi-
stranded polyethylene core (fiberwire) suture with a polyes-
ter braided jacket that is looped twice through two titanium
buttons—one oblong and the other round—and tightened
to hold the clavicle in position relative to the coracoid un-
der tension (Fig. 4) (11).

One advantage of the TightRope system is that it is a
permanent device and thus does not need a separate opera-
tion to remove fixation hardware. Another advantage is
that it maintains reduction yet allows for normal physiol-
ogic movement at the joint. Complications include loss of
reduction (which could in part be due to the suture abra-
sion from other fixation hardware against sharp bony
fragments), subsidence and displacement of the endobut-
tons (thought to be due to the use of a larger drill bit to
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Figure 4. 48-year-old male with complex acromioclavicular
separation. Pictorial image of the endobuttons (red) with the
fiberwire suture (blue) being tied down to reduce the cora-
coclavicular joint separation.

create the portal), and posterior displacement of the clavi-
cle with respect to the anterior edge of the acromion, which
is best evaluated on axillary views (5, 8-9). The relationship
of the two endobuttons to each other is fixed by the suture
that holds them together, and it is important to pay atten-
tion to the space between the endobuttons on subsequent
followup films. If this space increases, it suggests that the
suture has broken or become undone.

A number of radiographically similar but different tech-
niques are used for AC joint separation, such as a double-
endobutton technique. In this technique, an oblong button
instead of a circular button is used on both ends as well as
the two TightRope fixation devices, one to replicate each of
the coracoclavicular ligaments (6, 9). A biomechanical
study with reconstructions of both the conoid and trape-
zoid ligaments using two TightRope fixation devices
showed that this device provides stabilization and can with-
stand similar or even higher vertical and anterior forces
than the native ligaments (7). It is important to recognize
these differences on radiographs to help predict complica-
tions due to differences in surgical technique.

The use of the TightRope fixation system and its variants
is becoming more common in the reduction of acromio-
clavicular joint injuries. One might expect to see similar
devices used for other injuries where reduction can be
maintained by tension alone. It is important for radiologists
to be aware of the postoperative radiographic appearance
of this device and to be able to predict and recognize po-
tential complications.
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