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Purpose: While all midshaft clavicle fractures have traditionally been treated with conservative measures, recent oper-
ative treatment of displaced, communited midshaft clavicle fractures has become more common. Though a recent
increase in operative treatment for midshaft clavicle fractures, we have done the operative methods in limited cases.
The aim of this study is to present indications, operative techniques and outcomes of the experienced cases that have
applied to this limited group over the previous 10 years.

Methods: This study consists of a retrospective review of radiological and clinical data from January of 2005 to July of
2015. Operative criteria for midshaft clavicle fractures having considerable risk of bone healing process were 4 groups -
a floating shoulder, an open fracture, an associated neurovascular injury, and a nonunion case after previous treatment.

Results: The study consisted of 18 patients who had operative treatment for midshaft clavicle fractures in adults. The
most common surgical indication was a floating shoulder (10 cases, 55.6%), followed by nonunion (5 cases, 27.8%), an
associated neurovascular injury (4 cases, 22.2%), and open fracture (3 cases, 16.7%). All cases were treated by open
reduction and internal fixation in anterosuperior position with reconstruction plate or locking compression plate. Bone
union was achieved in all cases except 1 case which was done bone resection due to infected nonunion. Mean bone
union period was 19.5 weeks. There were no postoperative complications, but still sequelae in 4 cases of brachial
plexus injury.

Conclusion: We have conducted an open reduction and internal fixation by anterosuperior position for midshaft
clavicle fractures in very limited surgical indications for last 10 years. Our treatment strategy for midshaft clavicle frac-
tures showed favorable radiological results and low postoperative complications. [ J Trauma Inj 2016; 29: 105-115 ]
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Fig. 1. Process of patient selection.
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Table 1. Characteristics of patients

Patient
f/u

Injury Other associated injuriesGender Age Involvement periodno
(month)

mechanism (unrelated to clavicle fracture)

01 M 26 Lt 59.3 Fall from 2nd floor Traumatic EDH
Skull fracture

02 M 28 Rt 14.2 In car TA Contralateral humerus shaft fracture
03 M 45 Lt 28.7 In car TA -
04 M 57 Lt 38.2 In car TA Ipsilateral phrenic nerve palsy
05 M 48 Lt 13.4 In car TA Traumatic SAH

Splenic laceration
Hemopericardium
Pneumothorax with both 5-8th rib
Fractures

06 M 65 Lt 96.1 Direct injury -
07 M 40 Rt 26.8 In car TA Ipsilateral mandible fracture
08 M 45 Rt 62.6 In car TA Liver laceration

Traumatic SDH
09 M 26 Rt 85.1 Motorcycle -
10 F 19 Lt 41.9 Pedestrian TA Liver, splenic laceration

Scalp laceration
11 F 31 Rt 26.2 In car TA Hemopneumothorax with ipsilateral

2-11th rib fractures
12 M 47 Rt 48 In car TA Liver laceration

Hemopneumothorax with ipsilateral
3-9th rib fractures

13 M 22 Lt 17.3 Soccer -
14 M 39 Rt 26.5 Bicycle Hemopneumothorax with ipsilateral 

2-6th rib fractures
15 M 25 Lt 26.1 Motorcycle Ipsilateral 2-6th rib fractures
16 F 41 Rt 18 FFSH -
17 M 23 Rt 21.9 In car TA -
18 M 43 Lt 12.5 Pedestrian TA Traumatic SAH, SDH

Skull fracture
Ipsilateral fibular shaft fracture

TA: traffic accident, FFSH: fall from standing height, EDH: epidural hemorrhage, SAH: subarachnoid hemorrhage, SDH: subdural
hemorrhage
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Table 2. Surgical indications, techniques and results

Patient AO Surgical Associated Operation/ Bone
Union
periodno Classification indication injury Function of plate graft
(week)

01 15-B1 Floating shoulder Ipsilateral scapular reconstruction plate No 10.9
neck fracture / Neutralization

02 15-B1 Nonunion - reconstruction plate Yes 30.9
/ Neutralization

03 15-B1 Nonunion Ipsilateral winged reconstruction plate No 24
scapula / Neutralization

04 15-B3 Nonunion Ipsilateral BPI reconstruction plate Yes 26.9
/ Bridging

05 15-B2 Floating shoulder Ipsilateral scapular reconstruction plate No 13.9
neck fracture with BPI / Neutralization

06 15-B1 Nonunion - reconstruction plate Yes 28.6
/ Bridging

07 15-B1 Floating shoulder Ipsilateral scapular reconstruction plate Yes 19.1
neck fracture / Neutralization

08 15-B2 Floating shoulder Ipsilateral scapular reconstruction plate No 12.3
neck fracture / Neutralization

09 15-B3 Nonunion Open fracture with Implant removal & No -
(infected) neurovascular injury/ debridement

Ipsilateral scapular
neck fracture

10 15-B3 Open fracture - reconstruction plate Yes 15.7
/ Bridging

11 15-B3 Floating shoulder Ipsilateral humerus reconstruction plate Yes 28.7
shaft fracture / Neutralization

12 15-B2 Open fracture - reconstruction plate No 20.1
/ Neutralization

13 15-B3 Open fracture - reconstruction LCP No 12.6
/ Neutralization

14 15-B1 Floating shoulder Ipsilateral scapular reconstruction LCP Yes 15.1
neck fracture / Neutralization

15 15-B1 Floating shoulder Ipsilateral glenoid/ reconstruction LCP No 24.6
coracoid process / Compression
fracture

16 15-B1 Floating shoulder Ipsilateral scapular reconstruction LCP No 11.9
neck fracture / Neutralization

17 15-B1 Floating shoulder Ipsilateral scapular reconstruction LCP Yes 22.3
neck fracture / Neutralization

18 15-B3 Floating shoulder Ipsilateral humerus reconstruction LCP Yes 13.9
shaft fracture / Neutralization

BPI: brachial plexus injury, LCP: locking compression plate
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Fig. 2. A 31-year-old woman with a case of floating shoulder of the ipsilateral humerus shaft fracture type, sustained in a car acci-
dent. (A) Radiograph showing the humerus shaft fracture with butterfly fragments (B) Radiograph showing displaced mid-
shaft clavicle fracture (C) CT scan showing the both fractures (total floating shoulder) (D) Postoperative radiograph at one
year, showing pate fixation of both fractures and successful bone union (E) Patient at one year post operation, showing full
range of shoulder motion.
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Fig. 3. A 25 year old male with a case of floating shoulder of the intra-articular glenoid fracture with coracoid process base fracture
type, sustained in a motorcycle accident (A) Radiograph showing a minimally displaced midshaft clavicle fracture (B-1) com-
bined with ipsilateral glenoid fracture (B) CT scan scan clearly showing the coracoid process base fracture and intra-articular
glenoid fracture (C) Postoperative radiograph at one year, showing bone union by means of plate fixation of the clavicle and
screw fixation of the coracoid process (D) Patient at one year post operation, showing full range of shoulder motion.
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Fig. 4. A 65 year old male patient with a case of nonunion (A) A preoperative radiograph showing a severely displaced midshaft
clavicle fracture (B) Immediate postoperative radiograph (previous treatment from other hospital) (C) Postoperative radi-
ograph at 3 months, showing implant failure (D) Photo showing removal of implant and dead bone with resulting segmental
bone defect (E) Photo showing plate fixation with autogenous strut bone graft (F) Postoperative radiograph at one year,
showing successful bone union.
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Fig. 5. A 26 year old male patient with a case of infected nonunion (A) The initial radiograph taken upon entry into our hospital after
two prior surgeries, showing large segmental bone defect and fixation failure (B) Photo showing skin fistula with puss dis-
charge (C) Postoperative radiograph showing removal of dead bone and failed implant (D) Postoperative photo at 1.5 years,
showing recovery of skin wounds, resulting in infection control (E) Patient at 1.5 years postoperation, showing lack of shoul-
der motion due to associated brachial plexus injury.
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Table 3. Characteristics of patients with nonunion

Patient
Associated injury Previous treatment Surgical techniques Resultsno

2 Contralateral humerus shaft IM nailing for Reconstruction plate Bone union
fracture humerus fracture/ with lag screw & BG (30.9 weeks)

Conservative for
clavicle fracture

3 Ipsilateral winged scapula Conservative Reconstruction plate Bone union
with lag screw (24 weeks)

4 Ipsilateral BPI Conservative Reconstruction plate Bone union
& BG (26.9 weeks)

Shoulder fusion
d/t no recovery of
BPI

6 None Reconstruction plate Reconstruction plate Bone union
with wiring & strut BG (28.6 weeks)

9 Open clavicle fracture Reconstruction plate Incision & drainage Segmental bone
Ipsilateral scapular neck fracture with wiring with bone curettage defect (15 cm)
Partial BPI Partial recovery
Subclavian artery thrombosis of BPI
Subclavian vein branch rupture

IM: intramedullary, BPI: brachial plexus injury, BG: bone graft

Fig. 6. Bone union period according to bone graft.
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