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Abstract
Purpose: The purpose of this studywas to assess if the use of the “endobutton”
technique via an arthroscopically-assisted approach was associated with good
patient reported outcome measures and low complication rates in select
adolescent patients with displaced lateral third clavicle fractures. Methods:
A retrospective review of displaced lateral third clavicle fractures sustained
in adolescents treated operatively using the endobutton technique over a 2
year period was carried out at our institution. Four cases were identified,
all sustained while involved in sporting activities and all were treated via
an arthroscopically-assisted approach. Results: all 4 patients scored 0 on
the Quick DASH assessment score. No hardware required removal and all
patients returned to sport at the same level. Conclusions: Displaced lateral
clavicle fractures in adolescents can pose a significant challenge in terms of
management options. Use of the endobutton technique via an arthroscopic-
assisted approach can offer a safe and effective means of treatment with
excellent patient reported outcomes and low complications rates. Level of
Evidence: 4
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1 Introduction

Fractures of the clavicle account for
almost 15% of all fractures seen in ado-
lescents. (1,2) The majority of fractures
occur in the middle third or midshaft
regionwith lateral third or distal fractures
accounting for approximately one quar-
ter. (1–6) The most commonly affected
patients are those aged between 13 and 20
years with the propensity for males being
2.5 times that for females. (7) The inci-
dence of clavicle fracture is estimated to
be between 29 and 64 per 100,000 popu-

lation with themainmechanism of injury
being associated with sports. (7–9)

There is currently no level 1 evidence
to guide the surgical treatment of clavi-
cle fractures in the adolescent population
and as such it has been mainly led by evi-
dence deduced from adult studies. (7,10)
The clavicle reaches 80% of its growth by
age 9 and 12 in girls and boys respectively
and so this impacts on adolescent remod-
elling potential. (11)

Following our review of the literature
there are no studies looking at the use of
the endobutton technique for the
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treatment of adolescent displaced lateral clavicle fractures and
the purpose of this case series is to present our experience of
this modality in terms of operative approach and patient out-
comes.

2 Materials and methods
A retrospective review of displaced lateral third clavicle frac-
tures in adolescents treated operatively using the endobut-
ton technique over a 2-year period (2014-2016) was carried
out at our institution. Four cases were identified and writ-
ten informed consent was obtained from all patients for clini-
cal data usage. Patients’ post-operative function was assessed
using the Quick DASH score and all operations were carried
out by the senior author. Operative technique was as follows:

Theprocedurewas performedwith the patient in the beach
chair position. Antibiotic prophylaxis was used. A 4 cm verti-
cal (‘bra-strap’) incisionwasmadewith its base centred on the
coracoid process. The deltotrapezius fascia was incised per-
pendicular to the incision and released by sharp dissection
from the clavicle to expose the fracture. An arthroscopic view
of the underside of the coracoid in the glenohumeral joint was
obtained through a posterior portal. An anterosuperior portal
was created to allow placement of a wire using a jig (Arthrex,
Naples). The clavicle was held reduced and the clavicle and
coracoid were drilled with a cannulated drill. This allowed
a lasso wire to shuttle the sutures and the button through
the anterosuperior portal bringing the sutures out the clavicle
drill hole. The fracture is then reduced after the button is tog-
gled and the suture tensioned. We confirmed accurate reduc-
tion and toggling of the lower endobutton below the coracoid
fluoroscopically before tying the suture ends over the proxi-
mal endobutton. The suture tails are then shuttled around the
clavicle and through any bone attached to the CC ligament.
These are also tied but behind the clavicle to reduce the large
initial knot prominence.The armwas rested in a sling for four
weeks after surgery with patients allowed assisted-active flex-
ion to 90 degrees and removal of their sling in safe environ-
ments. After 4weeks patients were advised to remove the sling
and progress to active range of motion under physiotherapist
supervision.

3 Results
Of the four cases identified there were 3 male and 1 female
patient with an average age of 14.25 years. There were 2 left
sided and 2 right sided fractures and theywere classified as per
the Rockwood and Dameron classification system as Type 5
fractures (See Figure 1 for example).Themechanism of injury
was a mechanical fall while engaged in sport in all cases and
average interval from time of injury to surgerywas 10.25 days.
All four cases were carried out via an arthroscopic-assisted
approachwith no operative complications.The average length
of stay was 1 day with an average time to radiographic union

of 6-12 weeks. Average interval from time of surgery to dis-
charge from the senior authors service was 14.33 weeks. One
of the patients did not attend any further follow up clinics
after initial 2 week post-operative appointment and so this
patient was not included in the average calculation for inter-
val from time of surgery to discharge. All 4 patients scored 0
on the Quick DASH assessment score at 1 year post surgery.
All patients were reviewed by the senior author in clinic and
had no obvious prominence of the clavicular button or knot.
All patients returned to sport and premorbid levels of activity.
See Table 1 for results summary.

Fig 1. Pre-operative lateral clavicle fracture radiograph

Fig 2. Post-operative radiograph

4 Discussion
Following our review of the literature we only found one pub-
lication discussing the use of the endobutton/tightrope proce-
dure in adolescents but this is a narrative piece with no cases
or patient reported outcomes quoted. (12) To our knowledge
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Table 1. Summary of results
Variable Case 1 Case 2 Case 3 Case 4 Average
Sex M M M F -
Age 14 14 14 15 14.25
Side Left Left Right Right -
Mechanism of Injury Fall playing

Rugby
Fall from
bike

Fall playing
soccer

Fall from
horse

-

Fracture type
Interval from time of injury to surgery
Operative complications
Length of stay
Interval from time of surgery to outpatient
Discharge
Quick DASH score

Type 5
13 days
Nil
1 day
18 weeks

0

Type 5
8 days
Nil
1 day
n/a

0

Type 5
10 days
Nil
1 day
14 weeks

0

Type 5
10 days
Nil
1 day
11 weeks

0

-
10.25 days
-
1 day
14.33 weeks

0

this case-series is the first to describe the use of the endobut-
ton technique for lateral clavicle fracture fixation in adoles-
cents.

Whilst there is no level 1 evidence to definitively guide sur-
gical management of adolescent clavicle fractures we felt that
100% or more displaced fractures with clinically significant
subcutaneous fracture prominence were indicated for surgi-
cal fixation. The indications for lateral clavicle fracture fixa-
tion in adolescents are not well described but the limited lit-
erature designates Rockwood and Dameron Type 4 to 6 frac-
tures as typically requiring surgical intervention. This classi-
fication system is paediatric and adolescent specific and has a
total of six types which are based on the degree of periosteal
sleeve disturbance and metaphyseal displacement. The pres-
ence of an intact coracoclavicular ligament is the main differ-
entiation from the same injury in adults. (12,13)

Of the limited studies looking at operative intervention
in adolescents the majority look at mid-shaft clavicle frac-
tures. (2,4,14–17) Some adolescent retrospective reviews have
included lateral clavicle fractures in their studies but numbers
are very small. Mehlman et al. looked at 24 cases in a retro-
spective review of operatively treated, completed displaced,
clavicle shaft fractures where they found that surgical inter-
ventionwas safe but this cohort only included one lateral frac-
ture which was treated by screw fixation. (18) A review of a
21 year period by Kubiak et al. of 15 patients treated opera-
tively, showed satisfactory results but again had low numbers
of lateral fractures, four in total, treated by k-wire fixation in
3 cases and a combination of osseous suture and screw fixa-
tion for another. (3) Our review of the literature revealed only
two studies looking specifically at adolescent lateral clavicle
fracture fixation. One case series by Rashid et al showed good
clinical and radiological outcomes in 5 patients treated with
a tension band suture technique.13 Schilcher et al published
a 7 patient case series using a transclavicular osseous suture
technique which yielded excellent functional outcomes with
all fractures healing uneventfully. (19)

The endobutton technique was initially developed to pro-
vide adequate reduction of ankle syndesmosis injuries but has
been adopted by upper limb surgeons and is now a recog-
nisedmeans of treating acromioclavicular joint (ACJ) disloca-
tions. (20–22) As distal clavicle fractures are similar to ACJ dis-
locations in terms of the structures involved, it has now also
been adopted for use in treating these fractures and provides
a more flexible option which has been shown in biomechan-
ical studies to be more superior to plating. (23–25) Moreover
it has been shown to be a safe and effective means of treat-
ing lateral clavicle fractures by both open and arthroscopic or
arthroscopically-assisted approaches. (26–33)

Our case-series shows that the arthroscopic endobutton
technique can provide a safe and effective means of treat-
ing displaced lateral clavicle fractures in select adolescent
patients. It results in low complication rates, better cosmesis
and excellent patient reported outcomes without the need for
a secondary procedure of hardware removal as is required in
other methods of fixation. (2,4,13,32,34)

We found an open superior incision was helpful to reduce
themedial clavicle which displaces posterior as well as superi-
orly. In addition, early fracture healing in this adolescent pop-
ulation often interposed callus in the fracture site requiring
removal before reduction was possible.

The authors are aware of the limitations of this study in
terms of small patient numbers, lack of a control group and
its retrospective nature. It does however contribute to the dis-
cussion on this challenging clinical scenario and reaffirms
the need for further research in the form of prospective ran-
domised studies.

5 Conclusion
Lateral clavicle fractures in adolescents can pose a signifi-
cant challenge in terms of management options. Use of the
tightrope procedure via an arthroscopic-assisted approach
can offer a safe and effectivemeans of treatmentwith excellent
patient reported outcomes and low complications rates.
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