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Utility of routine postoperative chest radiography 
in patients undergoing clavicle fixation:  
a retrospective chart review

Joshua Del Papa, MD, PhD 
Josh Hobson, MD 
Steve Mann, MD, MMEd

Accepted May 24, 2023

Correspondence to:  
S. Mann 
76 Stuart Street 
Kingston, ON  K7L 2V7  
steve.mann@kingstonhsc.ca

Cite as: Can J Surg 2023 September 6; 
66(5). doi: 10.1503/cjs.013421

RESEARCH • RECHERCHE

Background: Although uncommon, pneumothorax is a potentially serious complica-
tion following open reduction and internal fixation (ORIF) of clavicle fractures. In 
many centres it is routine practice to obtain postoperative chest radiographs following 
ORIF of clavicle fractures to assess for iatrogenic pneumothorax. Given the need to 
contain health care costs, the low sensitivity for detecting small pneumothorax 
and a desire to decrease patient radiation exposure, the practice of ordering 
chest radiographs following ORIF of clavicle fractures may be unnecessary. 

Methods: All patients undergoing ORIF of clavicle fractures with plate and screw 
fixation at Kingston Health Sciences Centre between April 2009 and June 2020 were 
identified from the Discharge Abstract Database (inpatient) and National Ambula-
tory Care Reporting System (outpatient) using relevant Canadian Classification of 
Health Intervention procedure codes. Charts were manually reviewed to confirm 
diagnosis and procedure, and patients with preoperative pneumothorax were 
excluded. The frequency of postoperative chest radiograph and pneumothorax de-
tection were calculated. 

Results: Among the 292 patients who underwent ORIF of clavicle fractures during 
the study period, 17 were excluded for having a pneumothorax on preoperative chest 
radiograph. Of the remaining 275 patients, 101 (36.7%) had postoperative chest radio-
graphs, of whom none were found to have postoperative iatrogenic pneumothorax. 

Conclusion: Since 2009, the rate of routine postoperative chest radiography follow-
ing ORIF of clavicle fractures is 36.7% at our centre. During this time period, none 
of the 101 patients who had postoperative chest radiographs had a postoperative 
iatrogenic pneumothorax. To our knowledge, this is the largest series of patients 
available, and our findings confirm those of several smaller studies. Owing to the low 
rate of postoperative iatrogenic pneumothorax, we conclude that postoperative chest 
radiography is unnecessary following ORIF of clavicle fractures.

Contexte : Même s’il est rare, le pneumothorax est une complication potentiellement 
grave de la réduction ouverte et ostéosynthèse (ROO) dans les cas de fracture de la 
clavicule. Dans beaucoup de centres, on effectue d’emblée une radiographie 
pulmonaire post-ROO pour fracture de la clavicule afin de débusquer un possible 
pneumothorax iatrogène. Compte tenu de la nécessité de réduire les dépenses en 
santé, de la faible sensibilité de détection des petits pneumothorax et de l’importance 
de réduire l’exposition des malades à la radiation, la pratique qui consiste à demander 
une radiographie pulmonaire après la ROO pour fracture de la clavicule, pourrait bien 
se révéler superflue.

Méthodes : Toutes les personnes soumises à une ROO avec plaque vissée pour 
fracture de la clavicule au Centre des sciences de la santé de Kingston entre avril 2009 
et juin 2020 ont été recensées à partir de la base de données sur les congés (après 
hospitalisation) et du Système national d’information sur les soins ambulatoires à 
partir des  codes d’actes médicaux pertinents de la Classification canadienne des inter-
ventions en matière de santé. Les dossiers ont été passés en revue manuellement pour 
confirmation du diagnostic et de l’intervention, et les personnes qui présentaient un 
pneumothorax avant l’intervention ont été exclues. On a évalué la fréquence des 
radiographies pulmonaires postopératoires et le nombre de pneumothorax détectés.

Résultats : Parmi les 292 personnes soumises à une ROO pour fracture de la 
clavicule durant la période de l’étude, 17 ont été exclues parce qu’elles présentaient un 
pneumothorax à la radiographie pulmonaire préopératoire. Parmi les 275 personnes 
restantes, 101 (36,7 %) ont subi une radiographie pulmonaire postopératoire et 
aucune ne s’est révélée porteuse d’un pneumothorax postopératoire iatrogène.
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C lavicle fractures make up about 2%–4% of all frac-
tures, with an incidence of 64 per 100 000 in the 
general population and a preponderance of injuries 

in male patients (70%–80%), most commonly as a result of 
road traffic incidents, including motor vehicle collisions 
and bicycle injuries.1–3 Historically, the majority of clavicle 
fractures have been treated nonoperatively.4 However, non-
operative management has come into question in recent 
years, with cited nonunion rates as high as 24%.5 Inter- 
estingly, a meta-analysis of 15 randomized controlled trials 
found no difference in the risk of secondary operation 
between nonoperative and operative patients, although 
there was a 40% improvement in functional outcome 
scores in patients who received operative compared with 
nonoperative treatment.6 Currently accepted indications 
for open reduction and internal fixation (ORIF) of midshaft 
fractures include open fracture, substantial shortening 
(>  2 cm), displacement (>  100%), or comminution and 
symptomatic nonunion.7–9 The overall frequency of surgical 
intervention for clavicle fractures is dependent on clinical 
site, with numbers between 1% and 12% reported.10,11

The clavicle has several surrounding structures that may 
be damaged following acute fracture or during surgical 
intervention, including the subclavian artery, brachial plexus 
and internal jugular vein. Furthermore, the apex of the lung 
lies posterior to the medial third of the clavicle. Owing to 
this proximity, pneumothorax, although uncommon, is a 
possible complication of clavicle fracture. We identified sev-
eral published English-language case reports detailing such 
incidences.12–21 The proximity of the clavicle to the apex of 
the lung also means that an iatrogenic pneumothorax 
induced perioperatively during ORIF of clavicle fractures is 
possible. Three case reports were identified from 2014 to 
2020 where a definitive iatrogenic pneumothorax was found 
following ORIF of clavicle fractures.22–24 Currently, it is 
common practice in many centres to obtain a post- 
operative chest radiograph following ORIF of clavicle frac-
tures to rule out iatrogenic pneumothorax, although studies 
offer limited support for this practice; to date a single study 
involving 89 patients has been performed and found no 
instances of postoperative iatrogenic pneumothorax.25 We 
aimed to determine whether routine postoperative chest 
radiography to identify iatrogenic pneumothorax following 
ORIF of clavicle fractures is a useful practice.

Methods

All patients undergoing ORIF of clavicle fractures with 
plate and screw fixation at our level I trauma centre 
between April 2009 and June 2020 were identified from 
the Discharge Abstract Database (inpatient) and National 
Ambulatory Care Reporting System (outpatient) using 
relevant Canadian Classification of Health Intervention 
procedure codes. We manually reviewed patient charts to 
confirm clavicle fracture diagnosis and receipt of ORIF. 
Patient demographics and clinical characteristics includ-
ing age, laterality of injury, treatment setting and mech-
anism of injury were recorded. Patients with preoperative 
pneumothorax were excluded. The frequency of post-
operative chest radiography and pneumothorax detection 
were calculated. We obtained institutional ethics 
approval (IRB 00001173).

Results

Patient characteristics are reported in Table 1. Between 
April 2009 and June 2020, a total of 292 clavicle fractures  
treated with ORIF were identified from the databases. 
Among the 292 patient charts reviewed, 17 were excluded 
for the presence of pneumothorax on preoperative chest 

Conclusion : Depuis 2009, le taux de radiographies pulmonaires postopératoires de 
routine après une ROO pour fracture de la clavicule, est de 36,7 % dans notre 
établissement. Au cours de cette période, aucune des personnes soumises à une radio-
graphie pulmonaire postopératoire n’a présenté de pneumothorax postopératoire 
 iatrogène. À notre connaissance, il s’agit de la plus volumineuse série de malades 
étudiée et nos conclusions concordent avec celles de plusieurs études de moindre 
envergure. Compte tenu du faible taux de pneumothorax postopératoires iatrogènes, 
nous concluons que la radiographie pulmonaire postopératoire est superflue après une 
ROO pour fracture de la clavicule.

Table 1. Baseline patient characteristics

Characteristic No. (%)*

Age, yr, mean ± SD 38.0 ± 16.1

Laterality

   Left 163 (55.8)

   Right 129 (44.2)

Setting

   Inpatient 58 (19.8)

   Outpatient 234 (80.2)

Mechanism of injury†

   Motor vehicle accident 80 (27.4)

   Sports injury 63 (21.5)

   Bicycle injury 45 (15.4)

   Miscellaneous fall onto shoulder 36 (12.3)

   Repair of nonunion or malunion 53 (18.1)

ORIF = open reduction and internal fixation; SD = standard deviation.

*Unless indicated otherwise.

†The 15 remaining ORIFs include charts where mechanism of injury was not identifiable, 
and rare events.
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radiographs. Of the remaining 275 patients, 101 (36.7%) 
received postoperative chest radiographs, of whom none 
were found to have pneumothorax. Importantly, manual 
review of the data set showed postoperative chest radio-
graphs were obtained for patients who underwent surgery 
for both traumatic and atraumatic indications. A sum-
mary of the exclusion process can be found in Figure 1. 
One patient with polytrauma and multiple ipsilateral 
proximal rib fractures was found to have pneumothorax 
24 hours after surgery on a chest radiograph obtained for 
chest pain and shortness of breath. However, immediate 
postoperative radiographs had been negative for  
pneumothorax, suggesting a delayed pneumothorax asso-
ciated with rib fracture.14,26,27

discussion

Since 2009, the rate of routine postoperative chest 
radiographs following ORIF of clavicle fractures is 
36.7% at our centre. In a similar study published in 
2019, 86.8% of patients at another institution under-
went postoperative chest radiography.25 This difference 
(36.7% v. 86.8%) may be explained by a difference in 
fiscal policy between American and Canadian institu-
tions. Indeed, Americans spend nearly twice as much 
per capita on health care, a trend that has sparked the 
birth of the Choosing Wisely campaign, established in 
2012.28,29 This initiative by the American Board of 

Internal Medicine aims to reduce costs by identifying 
unnecessary medical tests and procedures and reducing 
their use. A Canadian Choosing Wisely campaign was 
started in 2014 and aims for increased fiscal responsibil-
ity among medical practitioners.30 With this in mind, 
we aimed to explore whether chest radiographs follow-
ing ORIF of clavicle fractures continued to be useful at 
our institution.

During the study period, none of the 101 patients who 
underwent ORIF of clavicle fractures and received post-
operative chest radiographs had postoperative pneumo-
thorax. To our knowledge, this is the largest series of 
patients available, and our findings confirm those of 
2 smaller studies.25,31 Shubert and colleagues25 found no  
iatrogenic pneumothorax in a series of 89 patients under-
going ORIF of clavicle fractures. A second series (n = 76), 
presented at the Orthopedic Trauma Association general 
meeting in 2015, found no postoperative pneumothorax 
in patients who did not have preoperative pneumothorax, 
lung injury or rib fracture (0/23).31 One large study of 
1350 patients reported a pneumothorax rate of 1.2% fol-
lowing ORIF of clavicle fractures, but did not distinguish 
between preoperative and postoperative pneumothorax.32 
Similarly, a published query of the National Surgical 
Quality Improvement Program database identified no 
patients with postoperative pneumothorax.33 Given the 
subtle, often subclinical nature of pneumothorax, this 
database query may not have been appropriately powered 

Fig. 1. Flow diagram for inclusion and exclusion of patients. ORIF = open reduction and internal fixation.

Patients undergoing ORIF 
of clavicle fractures 

n = 292

Patients excluded owing to presence 
of preoperative pneumothorax

n = 17

Patients excluded owing to absence
of postoperative chest radiograph

n = 174

Patients included, received 
postoperative chest radiograph

n = 101

Patients whose chest radiographs
were positive for iatrogenic

postoperative pneumothorax
n = 0
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to identify instances of pneumothorax, and a manual 
chart review approach is likely to achieve more accurate 
results. Estimates of the sensitivity of chest radiographs 
for pneumothorax vary between 20% and 29%, which 
further reduces the usefulness of this procedure as a  
routine test following ORIF of clavicle fractures.34,35

Limitations

This study has several limitations, most notably relatively 
small numbers. However, to our knowledge, it is the  
largest data set available to date, and this clinical question 
does not lend itself well to larger database examinations. 
The practice of ordering postoperative chest radiographs 
following ORIF of clavicle fractures was not universal, as 
it reflected surgeon preference rather than institutional 
policy. Manual review of patient charts did not show any 
complications associated with missed pneumothoraces in 
patients who did not undergo postoperative radiography 
of the chest.

conclusion

Patients undergoing ORIF of clavicle fractures are at 
very low risk of iatrogenic pneumothorax. This study 
provides evidence for the discontinuation of routine 
postoperative chest radiographs following ORIF of 
clavicle fractures. Although chest radiographs are not a 
particularly expensive diagnostic procedure, in the spirit 
of Choosing Wisely, any investigation that does not offer 
demonstrable benefit should not be pursued routinely. 
We conclude that the practice of obtaining postoperative 
chest radiographs following ORIF of clavicle fractures is 
unnecessary and should be abandoned.
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