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Idiopathic unilateral diaphragmatic paralysis is a rare condition that typically causes minimal
symptoms, especially during exercise. Several reports indicated progressive improvement or even
complete recovery to normal function of diaphragmatic paralysis that complicated various thoracic
and extrathoracic conditions. In this case we describe a 57-year-old male with spontaneous recovery
of idiopathic right hemidiaphragm paralysis and review reported cases of reversible diaphragmatic
dysfunction. Key words: diaphragm, idiopathic, phrenic nerve, plication, recovery, spontaneous, uni-
lateral. [Respir Care 2008;53(3):351–354. © 2008 Daedalus Enterprises]

Introduction

Diaphragmatic paralysis can occur after disruption of
the phrenic nerve integrity. Idiopathic unilateral paralysis
accounts for the majority of cases,1 followed by malig-
nancy and surgical trauma. Outcome and prognosis differ
among affected subjects, from persistent disease to com-
plete resolution, and appear to be directly related to the
underlying etiology and whether muscle dysfunction is
unilateral or bilateral.2 In this report we describe a patient
with spontaneous resolution of idiopathic unilateral dia-
phragmatic paralysis.

Case Summary

A 57-year-old male presented with a history of mild
dyspnea on exertion and orthopnea of several months du-
ration. His medical history was unremarkable, and he did
not smoke. There was no history of diabetes, viral illness,
trauma to the neck or the chest, recent surgery, skin rash,
or neurologic disorders or symptoms. Physical examina-

tion was noncontributory except for dullness and decreased
breath sounds at the base of the right lung. Chest radio-
graph revealed an elevated right hemidiaphragm (Fig. 1).
Laboratory studies, including fasting blood glucose, anti-
nuclear antibody, creatinine kinase, and thyroid stimulat-
ing hormone, were normal; fluoroscopy with sniff test
revealed paradoxical motion of the right hemidiaphragm.
Computed tomography of the chest, flexible bronchos-
copy, and magnetic resonance imaging of the cervical spine
revealed no additional findings. A moderate restrictive ven-
tilatory defect (total lung capacity and vital capacity of
68% and 61% of predicted, respectively) and normal car-
bon monoxide diffusion capacity were present on lung
function testing. A diagnosis of idiopathic unilateral dia-
phragmatic paralysis was made, and a conservative ap-
proach with regular follow-up was offered, in view of the
benign nature of the patient’s symptoms. The patient had
no change in his clinical, physiological, or radiographic
findings at 9 months of follow-up. Complete resolution of
symptoms and normalization of spirometry (Table 1) was
observed 21 months later. A repeat chest radiograph is
shown in Figure 2.

Discussion

Diaphragmatic paralysis can involve either the whole
diaphragm (bilateral) or only one leaflet (unilateral). The
etiology remains unidentified in more than two thirds of
cases.3 Bilateral diaphragmatic paralysis is characterized
by profound symptoms and abnormalities of pulmonary
and respiratory muscle function, whereas unilateral dys-
function may present with very subtle symptoms and is
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often discovered incidentally in patients undergoing chest
radiography. Hemidiaphragmatic paralysis results in a vi-
tal capacity decrement of 10–30%, with the more substan-
tial decrements seen in the supine position.4 Measurement
of the transdiaphragmatic pressure remains the accepted
standard diagnostic test for bilateral paralysis, whereas
fluoroscopy with sniff test reliably confirms the diagnosis
of unilateral diaphragmatic paralysis. The M mode ultra-
sonography has been also introduced as an accurate method
to evaluate the paralyzed diaphragm.5 Findings on trans-
thoracic ultrasound of the chest include paradoxical ceph-
alad displacement of the hemidiaphragm, muscle atrophy,
and evidence of decreased contraction and shortening dur-
ing inspiration, compared to the normal diaphragm.

Treatment must be individualized and depends mainly
on the severity of symptoms. It is now generally accepted
that surgical treatment should be reserved for symptomatic
unilateral paralysis that causes important derangement of

lung function and/or gas exchange. Results from unilateral
diaphragmatic plication performed on a series of 17 pa-
tients showed subjective and objective improvement that
was maintained 5–7 years after surgery.6 Conservative
management for unilateral diaphragmatic paralysis is in-
dicated if the patient is asymptomatic or if impairment is
mild or moderate, and may be considered if waiting for
spontaneous recovery could be justified in patients with
non-neoplastic diaphragmatic paralysis.

Several reports have indicated the potential of recovery
of the paralyzed diaphragm. Douglas and Calgett reported
40 patients with idiopathic unilateral diaphragmatic paral-
ysis more than 40 years ago.7 Six patients exhibited spon-
taneous return to normal function, as evidenced by chest
fluoroscopy, after intervals that ranged from 2 to 19 years.
Valls-Sole et al8 described progressive clinical and elec-
trophysiological progressive improvement in diaphrag-
matic function in a 41-year-old male with idiopathic bi-
lateral phrenic nerve neuritis over a 2-year period from
symptom onset. Spontaneous recovery of diaphragmatic
paralysis complicating lobar pneumonia has been de-
scribed, with recovery time extending up to one year after
diagnosis.9 Progressive improvement of muscle function
was also illustrated in the literature by several case series
and case reports, for example, after right internal mam-
mary artery harvesting during open heart surgery,10 ob-
stetrical trauma,11 liver transplantation,12 following medi-
astinal radiotherapy,13 pulmonary embolism,14 trauma,15

neck manipulation,16 cervical herpes zoster,17 and spider
bite (Loxosceles poisoning).18 Paraneoplastic bilateral

Fig. 1. Chest radiograph shows an elevated right hemidiaphragm.

Table 1. Pulmonary Function Test Results*

Baseline 9 Months 21 Months

Vital capacity
(L, % predicted) 2.89 (62) 2.92 (64) 4.36 (87)

Total lung capacity
(L, % predicted) 4.48 (66) 4.54 (68) 6.45 (90)

*The results show complete resolution of the restrictive ventilatory defect at 21 months of
follow-up.

Fig. 2. Repeat chest radiograph shows resolution.
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diaphragmatic paralysis with recovery after tumor therapy
was observed after nephrectomy in a patient with renal cell
carcinoma.19 The recovery time was highly variable and
ranged from less than one month to several years, as shown
in Table 2.

The mechanism that leads to phrenic nerve injury and
its potential to recover remain elusive. The recovery time
of phrenic nerve function may be related to the underlying
insult. Injuries that involve a focal demyelination of the
phrenic nerve may show complete recovery in a few weeks,
via nerve remyelination, whereas longer recovery time is
required for axonal regrowth in cases where axonal dam-
age is present.20 Other mechanisms, such as relative pres-
ervation of neuromuscular junction after injury and reflex
mechanisms mediated by the vagal nerve, were suggested
in experimental animal models to affect the compensatory
response of the phrenic nerve electrical activity.21,22 A
retrospective review23 of ventilated patients with high cer-
vical spine injury and diaphragmatic paralysis showed that
21% of subjects were ultimately able to breathe indepen-
dently after 4–14 months (mean 246 d), and an additional
15% showed signs of phrenic nerve recovery on electro-
myography testing. Although the location of the lesion
(diaphragm vs phrenic nerve) and transdiaphragmatic pres-
sure gradient could have been further established by more
rigorous testing, including electromyogram and insertion
of a transesophageal catheter, the absence of atypical fea-
tures and bilateral involvement of the diaphragm in our
patient indicates that the sniff test was probably adequate
for a presumptive diagnosis of idiopathic unilateral dia-
phragmatic paralysis.

In summary, phrenic nerve function recovery depends
on the underlying process and may be mediated by local or
reflex neurotrophic factors. This report supports the po-
tential spontaneous resolution of unilateral diaphragmatic
paralysis, even if the paralysis is idiopathic. Avoiding in-

vasive surgical intervention and considering a conserva-
tive approach with close follow-up may be reasonable in
these patients, especially if clinical symptoms are minimal
or tolerable and an important physiologic derangement is
not present.
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