The Superiority of Surgery in
Caring for Clavicle Fractures

Mike Riggenbach, MD
Orlando Orthopaedic Center
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Topics to Cover

e Pertinent anatomy

« Why is surgery indicated??
o Surgical technigue

T ]
i AT N AR s ok ) D ol N
r " - 1ty ?"'L'l ,_?. 2 N ‘”-.n.‘ I' I =
= Sl o PR | e Al P



Why Clavicle Fractures

Comprise 2-10% of all
fractures




Right Clavicle - Features
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Lateral Clavicular anatomy

ormal ngament anatomy
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Function

« Stabilizes shoulder girdle
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Classification Systems

ALLMAN ROBINSON

Group | Group Il , Type 2 Type 1
(Middle) (Medial) (Middle 3/5) (Medial 1/5)
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Group I _ | ol Type 3

(Lateral) (Lateral 1/5)

2A: Cortical Alignment
2B: Displaced

NEER CRAIG

Type | Type lll L Type |l
(Middle) (Medial) (Middle)
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Why Surgical
Treatmegnt™””

e Relative Indications:

e >2 Ccm shortening
e >100% displacement
e /-type fractureg

o Notable comminution



Why Surgical
Treatment??

e Open injuries
e Imply higher energy injury

o Greater displacement-need
to stabilize to protect soft
tissues
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Why Surgical
Treatment”??

e Improve union rates

e [Initial nonunion rates of midshaft
clavicle fractures: 0.1-0.8%

Recent studies: rates increase to
15-20% (3
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Who Doesn’t Heal?”?

e Risk Factors for Nonunion:zsz

Female

Comminution

Advanced age

Fracture displacement
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e Maximize shoulder function

Why Surgical
Treatment”??

Y4
|

o [aster
rehabilitation/recovery

e Athletes

e Return to work




Why Surgical
Treatment??

e Maximize shoulder function

e Non-op N=92:x

e 24% of patients had tair or
poor DASH score

| - 1 93% reported reS|duaI pam at
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Why Surgical
Treatment??

e COTS: RCT in 2007 (1)

e N=132

e ORIF: better functional
outcomes (DASH)

+ Shorter time to O union: (164
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Why Surgical
Treatment??

e Professional athletes:
e Jack et al.:us

o Retrospective review NFL players
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Why Surgical
Treatment??

e« Herbert-Davies et al:s

« 15 NHL athletes (10/5)

» Avg.return:
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Year

Study

Number of
Patients/

Method

Results

Level of
Evidence

2017

Woltz et al?!

160

Plate and screws

23.1% nonunion rate in nonoperative group versus 2.4% in
operative group. No difference in DASH or Constant scores
between groups at all times points.

2015

Deviji et al?*

15 RCTs

YINE

No difference in outcomes between operative and
nonoperative groups. In both groups, 1 in 4 patients had
complications. Functional outcomes trended towards
operative fixation.

2014

Xu et al?®

7 RCTs

Plate and Screws, IMNs

Operative treatment resulted in lower nonunion rate with
plate favored over IMN in subgroup analysis. ORIF resulted
in better outcomes than nonoperative treatment.

2013

Robinson et al'8

200

Superior precontoured plate

Found a 17% nonunion rate in nonoperative group versus 1%
in operative group. Statistically significant improved DASH
and Constant scores in operative group compared with
nonoperative group at all time points.

2012

McKee et al”

6 RCTs

Plate and Screws, IMNs

Statistically significant lower nonunion rate with operative
(1.4%) versus nonoperative (14.5%) treatment. Operative
intervention results in better short term return to function and
activity but no longer term studies to see if difference is
sustained.

2012

Virtanen et al?®

60

Anterior-inferior plating

No difference in pain scores, DASH scores or Constant
scores at one year follow up. Had 24% nonunion rate in

| nonoperative group compared W|th no nonunlons |n the
- operatlve group. .
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Why Surgical
Treatment??

e Level | Study support:
e [Faster healing times

~» Lower nonunion risk
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Surgical Options

o Plate and screws

« Most accepted form

e Most stability to
displacement

e Intra-medullary pin




Courtesy of Synthes



Courtesy of Synthes















Post-op Course

« Sling for comfort/discourage
use

ROM first two weeks



Complications

« Symptomatic non/malunion

« Both op/nonop Rx: S

e Supraclavicular numbness

.....

Infectlon (2 6%)
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12/17

18 yof tripped and fell
Left shoulder deformity
Skin intact

No other abnormalities

Source: K.), Knoop, L.B, Stack, A.B. Storrow, R.J. Thurman:

The Atlas of Emergency Mediaone, 4th Edition,
www.accessemergencymediane
Coovrnioht & McGraw-Hill Education, All nohts reserved,







CASE #1

0.8 mun
0.00 mGy./min
0.11 mGy

0=C









. 6/14

e 32 yom involved in MCC
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CASE #2




2 weeks ost op






CASE #2

. 10/14

« No evidence of bridging bone
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CASE #2




N Summary

e Surgery is an effective means of treatment

e |t has potential to do provide earlier return to
sport/work
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Thank You!l
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