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ABSTRACT

A patient with recent thoracic outlet decompression surgery presented with acute dyspnea
and was found by point-of-care ultrasound to have diaphragm dysfunction. This case high-
lights an unexpected cause of respiratory complaints in the outpatient setting discovered at

the bedside, utilizing point-of-care ultrasound protocol.

1. Case

A 45-year-old female with history of Protein
C deficiency and recent right thoracic outlet decom-
pression surgery and first right first rib resection 3
weeks prior presented to an internal medicine clinic
with dyspnea on exertion of one day duration. The
patient was in good health up until 8 months before
presentation when she developed recurrent transient
ichemic attacks (TTAs). She underwent extensive eva-
luation at several hospitals and eventually was found
to have thoracic outlet syndrome of the left upper
extremity and possible thrombus at the subclavian
artery. She successfully underwent left-sided thoracic
outlet decompression and left first rib resection 7
months prior to presentation. Her post-op period
was complicated by a subocclusive left external iliac
deep vein thrombosis (DVT), and she was treated
with apixaban. She recovered over the next several
months and continued anticoagulation for her prior
TIAsand DVT in the setting of Protein C deficiency.
Two months prior to presentation, she developed
right arm symptoms consistent with thoracic artery
outlet syndrome on the contralateral side. She ulti-
mately underwent thoracic outlet decompression sur-
gery and right first rib resection 3 weeks prior to
presentation, only missing full anticoagulation for 2
days. She was recovering as expected until she began
to notice dyspnea on exertion 1 day prior to
presentation.

Her vitals were within normal limits. Her physical
exam was notable for decreased breath sounds and
dullness to percussion in the right lung base. To
evaluate her complaints further, a Cardiac Limited
Ultrasound Exam (CLUE) was performed with the
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phased array probe and revealed the right hemidiaph-
ragm had decreased movement compared to the left
hemidiaphragm with a normal CLUE exam otherwise
(Figures 1 and Figures 2; Supplement Videos 1
and 2) [1].

Labwork including troponin was normal, and elec-
trocardigram revealed a new right bundle branch
block but no evidence of ischemia. CT angiography
of the chest was pursued due to her high risk of
venous thromboembolism after surgery but did not
show pulmonary embolism. It did confirm marked
right hemidiaphragm elevation with associated com-
pressive atelectasis. Sniff test confirmed abnormal
motion during normal respiration of the right hemi-
diaphragm and abnormal paradoxical movement
during sniff. She was diagnosed with postoperative
unilateral diaphragm dysfunction that was initially
found by point-of-care ultrasound during her clinic
visit.

2. Discussion

Unilateral diaphragmatic paralysis or weakness fol-
lowing injury to the phrenic nerve results can be
a rare complication after thoracic outlet surgery
[2,3]. Patients with unilateral diaphragmatic dysfunc-
tion are usually asymptomatic at rest but may have
exertional dyspnea and decreased exercise perfor-
mance [4]. Patients may also note a worsening in
supine position [5]. Workup of patients with dia-
phragm dysfunction may consist of chest radio-
graphs, computed tomography, fluoroscopy,
pulmonary function testing, phrenic nerve conduc-
tion studies, and transdiaphragmatic pressure mea-
surements. These diagnostic tests have wvariable
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Figure 1. Point-of-care ultrasound of the right hemi-diaphragm in the posterolateral axillary line at the level of the costophrenic
angle. A phased array probe was used, and M-mode is utilized to show lack of excursion of the diaphragm during deep breaths.
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Figure 2. Point-of-care ultrasound of the left hemi-diaphragm in the posterolateral axillary line at the level of the costophrenic
angle. A phased array probe is used, and M-mode shows normal excursion of the diaphragm during normal breaths.

sensitivity and specificity, and some are invasive or
uncomfortable examinations as well as expose
patients to radiation [4]. Point-of-care ultrasound is
non-invasive and has been shown to have similar
accuracy to most other modalities to evaluate for
diaphragm  dysfunction [5-7]. For example,
a prospective study of 82 patients with dyspnea
referred to the EMG laboratory for evaluation of
neuromuscular respiratory failure found ultrasound
to be 93% sensitive and 100% specific for the

diagnosis of neuromuscular diaphragmatic dysfunc-
tion [7].

Diaphragm excursion is typically evaluated with
the patient in the supine position in the following
described views: the anterior subcostal view (trans-
ducer underneath the anterior costal margin at the
mid-clavicular line), the posterior subcostal view
(transducer at the posterior costal margin at the
mid-clavicular line) and/or the subxiphoid view
(transducer is in the subxiphoid region with the
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transducer directed cephalad) [5]. The anterior
subcostal view is preferred, and M-mode is utilized
in this view to determine diaphragmatic excur-
sion [5].

This case was interesting because the diaphragm
was evaluated using the posterolateral axillary line at
the level of the costophrenic angle during the CLUE
protocol. While the use of this view for evaluation of
diaphragm dysfunction has not been studied, this
view clearly showed a decreased excursion of the
diaphragm and aided in the diagnosis. This view is
used in protocols, such as CLUE, to evaluate respira-
tory complaints, and we believe it may also be valu-
able for evaluation of the diaphragm. Further study of
this view and its use in evaluation of diaphragm
excursion is warranted. This case is also reported
because diagnosing diaphragm dysfunction using
point-of-care ultrasound protocol in ambulatory
patients presenting with respiratory complaints has
not been published to our knowledge.
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