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Abstract

Plate fixation has an increasingly prominent
role in the management of select clavicle
fractures. However, many fracture patterns
are not easily reduced and provisionally sta-
bilized with conventional clamp application
and lag-screw placement, and maintaining an
appropriate reduction can be a challenge. In
this article, we present a technique in which
a mini-fragment plate is used to provisionally
maintain fracture reduction while the definitive

plate is applied. A

here is a growing appreciation for the role of plate fixa-

tion in optimizing outcomes of significantly displaced

fractures of the shaft of the clavicle. With long oblique
or spiralfracture patterns, an anatomical reductionrean, often
be obtained using reduction clampsiand/maintained with
interfragmentary lag screws while definitive plating is under-
taken. However, transverse, short oblique, and ‘comminuted
fracture patterns are often not amenable to these techniques,
and in these cases it can be challenging to obtain and maintain
an appropriate reduction. Moreover, the relatively small size
of the surgical field and fracture fragments, the proximity of
critical neurovascular structures, and the need to respect the
local soft-tissues can add to the difficulty.

Initially popularized by Benirschke and colleagues' and
promoted more broadly by Archdeacon and Wyrick,” reduc-
tion plating involves applying a small plate through a limited
exposure for provisional maintenance of reduction while a
definitive implant is applied. Reduction plating, useful where
traditional tools and reduction techniques cannot be used,
has been described in the treatment of fractures of many
different bones, including the tibia,'”* the humerus,** and
the acetabulum.”

We have found that a modified reduction plating tech-
nique using mini-fragment plates and screws greatly facili-
tates efficient and reliable reduction and fixation of select
fractures of the shaft of the clavicle. In the setting of either
extensive comminution or simple fracture patterns with-

Figure. (A) Patient sustained closed clavicle fracture in high-
speed motor vehicle collision. Given significant foreshortening,
fracture was treated with open reduction and internal fixation.
(B) Provisional mini-fragment plate with 2.4-mm screws was
used to maintain reduction during application of definitive plate.
(C) Provisional plate was removed once definitive plate was in
place. Fracture healed uneventfully.

out sufficient obliquity for clamp reduction and lag-screw
stabilization, we routinely use provisional mini-fragment
plate fixation. As with previously described provisional ap-
plications, this technique is simple and not associated with
significant complications.

Authors’ Disclosure Statement: The authors report no actual or potential conflict of interest in relation to this article.

470 The American Journal of Orthopedics® October 2013 www.amjorthopedics.com



Table. Patient Demographics, Fracture Classification, Surgical Details, and Outcomes of Provisional
Mini-Fragment Fixation in Patients With Clavicle Shaft Fractures

Plate Position

Patient Age,y Sex Follow-Up, mo Fracture Pattern® Provisional Definitive Provisional Plate Retained  Union
1 54 M 3.5 15-B3.1 Anterior Anterior Yes Yes
248 ........................ 2 5 .................. 15531 ............. Supenor ......... SupenorYeSYeS

340 ......... |: .............. 14 .................. 15523 ............ Supenor ......... SupenorYeSYeS

458M .............. 6 5 .................. 15533 ............ Anterlor .......... SupenorYeSYeS

549M .............. 6 5 .................. 15512 ............ Supenor ......... SupenorYeSYeS

632M ............... 4 .................... 1 5A3 ............. Antenor .......... SupenorYeSYeS

750M ............... 3 ................... 1 5333 ............ Supenor ......... SupenorYeSYeS

858M .............. 12 ................... 1 5A3 ............. Supenor ......... SupenorYeSYeS

927M .............. 2 5 .................. 15523 ............ Supenor ......... AntenorYGSYeS

1058M ............... 6 ................... 1 5513 ............ Supenor ......... Antenor ....................... NOYeS

11 ............. 5 3M .............. 6 5 .................. 15522 ............ Supenor ......... Antenor ....................... NOYeS

1225M ............... 6 ................... 1 5323 ............ Supenor ......... AntenorYeSYeS

1330M35 .................. 15533 ............ Supenor ......... Amenor ....................... NOYeS

#Orthopaedic Trauma Association (OTA) classification: 15-A.3, comminuted; 15-B1.2, diaphyseal oblique; 15-B1.3, diaphyseal transverse; 15-B2.3, diaphyseal comminuted wedge; 15-B3.1,

diaphyseal segmental spiral; 15-B3.3, diaphyseal segmental complex comminuted.

Surgical Technique

Weyanticipate theneedyfor provisional plating asspartief our
preoperative \plan in the setting of extensively comminuted
or short oblique/transverse fracture patterns. Provisional
plating is.compatible with either superior'or anterior place-
ment of the definitive implant. We use a standard approach
to the clavicle, preserving supraclavicular nerves whenever
possible and raising a full-thickness fascial flap to facilitate
a 2-layer closure at the end of the procedure. The fracture is
exposed, and we take care to avoid unnecessarily devitalizing
any fragments.

When the fracture cannot be held reduced during de-
finitive implant placement, which is most often the case in
transverse, short oblique, or highly comminuted patterns, we
then consider provisional fixation. We prefer to use 2.0-mm
mini-fragment plates that accept 2.4-mm screws and are low-
profile (Figures A-C). This limits the biological footprint of
the plate and allows for the definitive implant to be placed
directly on top of the provisional implant if necessary. These
provisional plates only need to provide enough stability for
the definitive implant to be applied, so we typically use 2
screws on either side of the fracture; unicortical fixation is
often adequate. Even within the limitations of a soft-tissue-
friendly exposure of the clavicle, there is sufficient room
for a surgical assistant to maintain a difficult reduction with
appropriately placed clamps while mini-fragment fixation is
performed. Given the small size of the provisional implants,
the clamps or hands of the assistant are seldom obstructive.
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The provisional plate is positioned to facilitate reduction and
minimize diszuption of local*biclogy=Whether the surgical
plan calls for definitive'anterior or superior plating 4s not
critical, as the provisional implant can beremoved, retained,
or even covered bysthe definitive implant at the discretion
of the surgeon.

Definitive plate fixation of the clavicle can then be car-
ried out according to surgeon preference in the setting of a
provisional reduction without obstructive clamps or wires.
The definitive implant most often functions as a bridge plate,
though the provisional fixation is sufficiently flexible to al-
low compression by eccentric screw and drill placement in
appropriate fracture patterns. We use a precontoured plate
(designed specifically for the clavicle) with locking or non-
locking screws (type of screw depends on fracture pattern
and bone quality). Routine layered wound closure is then per-
formed. After surgery, the patient is kept non-weight-bear-
ing for 6 weeks. A sling is used for comfort, and pendulum
exercises and gentle passive shoulder motion are instituted
as soon as comfort allows. Active motion and progressive
weight-bearing are started 6 weeks after surgery.

Clinical Series

At our institution, we have used this technique to treat 13
fractures over a 14-month period. All operations were per-
formed by a fellowship-trained orthopedic trauma surgeon
(JB). Bone grafting was not done. All fractures healed un-
eventfully, and there were no wound-related complications
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or reduction losses. To date, no patients have requested im-
plant removal because of prominence. Patient demographics,
fracture classification, surgical details, and union rates are
listed in the Table. Mean patient age was 45 years. Eleven of
the 13 patients were men. Mean follow-up was 6 months. Sev-
en different Orthopaedic Trauma Association clavicle fracture
patterns® were successfully treated with provisional plating.

Discussion
Provisional reduction plating has previously been described
in the orthopedic literature. Our experience is that this tech-
nique is particularly useful for the surgical treatment of select
clavicle fractures where effective provisional clamp applica-
tion or wiring can be difficult given the fracture pattern, the
relatively small surgical field, and the complex 3-dimensional
anatomy. Given its low profile, provisional plating also al-
lows for the definitive plate to be placed atop the provisional
plate if necessary. This facilitates unencumbered definitive
implant placement, and extra attention can then be devoted
to contouring the definitive implant to the anatomy.
Surgical indications and techniques for the treatment of
displaced clavicle fractures continue to evolve, and the combi-
nation of open reduction and plating is now well/established
as a viable option. Although our series is relatively small, our
patients’ outcomes compare favorably with those in othergze-
ported series in terms of quality of reduction, fracture healing,
and avoidance of complications. Moreover, whether a provi-
sional plate is removed or retained seems to have no impact
on outcome in terms'of.union or need forfmplantremoval:

Conclusion

Applying this provisional mini-fragment reduction plating
technique to extensively comminuted or short oblique/trans-
verse clavicle fracture patterns may help facilitate treatment
of these often challenging fracture patterns.

Dr. Bishop is Assistant Professor of Orthopaedic Surgery, Stanford
University Medical Center, Redwood City, California. Dr. Castillo

is Orthopaedic Surgery Resident, Stanford Hospital and Clinics,
Atherton, California.

Address correspondence to: Julius A. Bishop, MD, Department
of Orthopaedic Surgery, Stanford University Medical Center, 450
Broadway St, Mail Center 6342, Redwood City, CA 94063 (tel,
650-721-7622; fax, 650-721-3470; e-malil, jabishop@stanford.edu).

Am J Orthop. 2013;42(10):470-472. Copyright Frontline Medical
Communications Inc. 2013. All rights reserved.

References

1. Benirschke SK, Henley MB, Ott JW. Proximal one-third tibial fracture
solutions. Orthop Trans. 1995;18:1055-1056.

2. Archdeacon MT, Wyrick JD. Reduction plating for provisional fracture
fixation. J Orthop Trauma. 2006;20(3):206-211.

3. Dunbar RP, Nork SE, Barei DP, Mills WJ. Provisional plating of type Il
open tibia fractures prior to intramedullary nailing. J Orthop Trauma.
2005;19(6):412-414.

4. Prasarn ML, Ahn J, Paul O, et al. Dual plating for fractures of the distal
third,of the humeral shaft. J Orthop Trauma. 2011;25(1):57-63.

5. Marsh JL, Slongo TF, Agel J, et al. Fracture and dislocation classifica-
tion compendium—2007: Orthopaedic Trauma Association Classifica-
tion, Database and Outcomes Committee. J Orthop Trauma. 2007;21(10
suppl):S1-S138:

NEW CONTENT ADDED

Anticoa

=g

www.AnticoagulationHub.com

ulatianHUB

The Anticoagulation Hub contains news and
clinical review articles for physicians seeking

the most up-to-date information on the rapidly
evolving treatment options for preventing stroke,
acute coronary events, deep vein thrombosis,
and pulmonary embolism in at-risk patients.

DEVELOPED BY






