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Hydropneumothorax in an Isolated Midshaft Clavicle Fracture

Hasjmy Mohamad', Koh Zhi Chen Kim, Raj Socklingaml, Wei Sheng Foongl,
Charles Kon Kam King1

Learning Point of the Article:
Pneumothorax is a rare complication of clavicle fractures. Adequate and prompt assessment with chest radiographs is recommended for
prompt treatment of this potentially life-threatening complication.

Background: Clavicle fractures are the fourth most common fracture. These fractures are either managed conservatively or surgically.
Pneumothoraxisarare complication of clavicle fractures and potentially can be missed if this rare complication is not known.

Case Report: A 76-year-old female presents with a 2-day history of pain and bruising over the right clavicular prominence following a fall from a
standing height. Subsequent radiographs show the development of pneumothorax, despite having no respiratory symptoms.

Discussion: Pneumothorax as a complication of isolated clavicle fractures is rare, with no case reports of hydropneumothorax in the literature.
We hypothesize that the posterior displacement of the clavicle fragment penetrated the lung pleura resulting in the pneumothorax. We propose
routine chest radiographs for patients presenting with clavicle fractures to rule out pneumothorax for the three reasons below. (1) Clinical
features of pneumothorax might not be present upon patients initial presentation, especially if they are relatively healthy individuals(2)
Adequate pre-operative management if the patient is for surgical intervention (3) Assessment of surgical complications if the patient is for
surgicalintervention asiatrogenic pneumothoraxis a potential complication of surgical fixation.

Conclusion: Thorough clinical examination and radiological evaluation should be performed with the diagnosis of pneumothorax in mind
when a patient presents with a clavicle fracture to ensure early diagnosis and treatment of this life-threatening complication.

Keywords: Clavicle fracture, pneumothorax, hydropneumothorax.

Introduction rib fractures in the context of thoracic trauma [5].

Clavicular fractures represent 2.6% of all fractures [ 1] and itis the Pneumothoraxes can be potentially fatal as it might develop into

fourth most common fracture [2]. About 69-82% of all tension pneumothorax regardless of the size, hence, prompt

clavicular fractures occur in the midshaft [3]. Pneumothoraxisa diagnosis, close monitoring, and adequate management should

known rare complication of clavicle fractures [4]. be performed for the patient [6].
We report a case of a hydropneumothorax secondary to a

Pneumothoraz is defined as the presence of AU pleural clavicular fracture, which required chest drain insertion for

. . . treatment.
space. This can be further subclassified as traumatic
pneumothorax where the pleura is pierced, most commonly by
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Figure 1: Right shoulder showing bruising and prominence over
the right clavicle.

Case Report

A 78-year-old female presented to the emergency department 2
days after she slipped on a wet toilet floor due to persistent pain
and bruising over the right clavicular prominence. She
presented to a general practitioner who advised her to present to
the emergency department for further evaluation. She has a
background of osteoporosis on denosumab and recently
recovered from COVID which she self-isolated upon a positive
COVID-19 Antigen Rapid Test 1 week before the presentation.

Upon review in the emergency department, the patient was

Figure 2: Right clavicle anteroposterior view, shows midshaft
displaced clavicle fracture.

slightly hypertensive but otherwise stable and saturating well
onroom air. Prominence of the right clavicle as compared to the
contralateral side was noted, with surrounding bruising (Fig. 1).
Prominence was reduced upon placing the arm in an arm sling.
No neurovascular deficits were noted.

Upon admission, X-rays of the right clavicle, anteroposterior,
and axial views were performed (Fig. 2 and 3), noting a
displaced, comminuted right clavicle midshaft fracture. A
repeat set of X-rays above was performed to assess the
displacement after the application of the arm sling. In addition
to the repeat X-rays, a chest X-ray was performed of which a
right pneumothorax of 3.8 cm apicopleural distance was noted
(Fig. 4). Retrospectively, the pleural line was noted on the right
clavicle X-rays initially performed. As the patient remained
hemodynamically stable with no objective desaturation, the
patient was initially managed conservatively with interval chest
X-rays and oxygen supplementation of 2 L/min on nasal prongs.

A computed tomography scan of the chest was performed on
the 2nd day of admission to evaluate for potential causes of
secondary pneumothorax, which revealed the following
pertinent findings (Fig. S).

1. A moderate right-sided hydropneumothorax with a
maximum interpleural distance of 2.6 cm and no mediastinal

shift
2.Segmental atelectasis/collapse in the right lung base
3. Stable 0.5 cm nodules in the left upper lobe apicoposterior

segment. Biapical pleural thickeningis seen
4.No suspicious pulmonary mass or consolidation.
Surgical intervention for the clavicle fracture was offered and

accepted to which open reduction and internal fixation of the
right clavicle was performed. A 20F chest tube was inserted
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P

Figure 3: Right clavicular X-ray, axial view, shows midshaft displaced
clavicle fracture.
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Figure 4: Chest X-ray, anteroposterior view, shows right-sided
pneumothoraxwith apicopleural distance 0f38.2 mm.

above the right fifth rib on passive drainage before induction of
general anesthesia, which drained serous fluid. This was
performed under general anesthesia in a beach chair position.
An anterior approach was used with a longitudinal incision.
Intraoperative imaging was performed with a C-arm.

The fracture was washed and debrided, reduced, and held in
place with a Kirschner wire. A Synthes 6-hole LCP superior
anterior clavicle plate was used with six locking screws on the
lateral fragment and three screws over the medial fragment.
0.Scc of Synthes demineralized bone matrix was applied to the
bone loss over the anterior aspect of the fracture site. Closure
included platysma closed over the plate and subsequently
closedin layers. Postoperatively, patient was rehabilitated with a
clavicle open reduction and internal fixation protocol. Post-
operative radiographs were performed as shown in Figs. 6and 7.
The chest tube was subsequently removed on the Sth day of
admission and was discharged well without further significant
events.

Discussion

In our literature review, pneumothorax as a complication to
clavicle fractures is rare. A search on PubMed Central reveals
only 12 case reports of isolated clavicle fractures resulting in
pneumothorax. There have been no case reports of

Figure 5: Computed tomography scan of the thorax, coronal view, shows right-sided
hydropneumothorax.

hydropneumothorax secondary to clavicle fracture.

From the initial X-ray on arrival to the Emergency Department
(Fig. 1), it is plausible that the posterior displacement of the
lateral fragment penetrated the lung pleura, resulting in the
pneumothorax. Current standard practice does not advocate
for routine Chest X-ray when presented with a clavicle fracture
unless a pneumothorax is clinically suspected. This includes
signs and symptoms such as tachypnea, dyspnea, and reduced
oxygen saturation. However, such signs and symptoms may not
manifestin all patients with a pneumothorax.

Rib fractures are a common cause of pneumothoraxes, and they
are commonly associated with injuries. Chest radiographs are
sufficient in the detection of rib fractures [ 7], and would confer
the additional benefit of screening for concomitant rib
fractures.

There has been an increase in operative treatment for clavicle
fractures over the recent years [8, 9]. Indications for surgical
intervention are described below:

1. Displacement (shortening of more than 20mm on the frontal
plane, more than 15mm in younger and higher demand
patients), due to increased risk of non-union, malunion, and
reduced functional outcome [ 10]

2. Emergency surgery if exploration is required for compromise
ofneurovascular structures, or open fractures.
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Figure 6: Post-operative clavicular X-ray, anteroposterior view.

A consideration in this case wound includes intrapleural
penetration which might suggest interposed pleural or
pulmonary tissue in the fracture site which would increase the
risk of non-union if treated conservatively [11]. In clavicle
fractures that are managed surgically, it would also be prudent to
assess pre-operatively with a chest radiograph for two main
reasons.

1. Adequate pre-operative management

An undiagnosed pneumothorax might develop into tension
pneumothorax during intubation and induction of general
anesthesia [ 12]. Early detection would allow for the appropriate
subsequent management of the patient which would include
oxygen supplementation [13], and insertion of a chest tube
before induction of general anesthesia with some
considerations as positive pressure ventilations and nitrous
oxide may exacerbate the pneumothorax or cause a tension
pneumothorax[14].

2. Assessment of surgical complications
Iatrogenic pneumothorax is a known complication of surgical
fixation [15]. Subsequent management of the patient found to

have a pneumothorax after the surgical fixation of the clavicle
would possibly differ if it was a result of instrumentation as

Figure 7: Post-operative clavicular X-ray, axial view.

compared to if it was due to the initial injury.

Conclusion

Pneumothorax is a potentially life-threatening diagnosis that
could be missed in the setting of clavicular fractures, regardless
of the energy of trauma, especially in healthier patients where
the symptoms are not significant. While the apex of the
ipsilateral lung is usually visualized in a clavicular X-ray, subtle
radiological changes to the lung fields may not be immediately
discernible. Hence, we propose that a thorough clinical
examination and chest radiograph be performed as part of the
radiograph series for all clavicle fractures for early diagnosis and
treatment of this potential complication.

Clinical Message

Pneumothorax is a rare complication of clavicle fractures. Adequate
and prompt assessment with chest radiographs is recommended for
prompttreatment of this potentially life-threatening complication.
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