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BACKGROUND: Neuralgic amyotrophy is an inflammatory peripheral nerve disorder in which
phrenic nerve involvement can lead to diaphragm paralysis. The prevalence, magnitude, and time
course of diaphragm recovery are uncertain. METHODS: This study modeled the course of recov-
ery of lung function in 16 subjects with diaphragm impairment from neuralgic amyotrophy. The
first and last available vital capacity, sitting-to-supine decline in vital capacity, and maximal in-
spiratory pressures were compared. RESULTS: An asymptotic regression model analysis in 11
subjects with at least partial recovery provided estimates of the vital capacity at onset (47%,
95% CI 25–68%), the final vital capacity (81%, 95% CI 62–101%), and the half-time to recovery
(22 months, 95% CI 15–43 months). In those subjects, there was a significant improvement between
the first and last measured FVC (median 44–66%, P � .004) and maximal inspiratory pressure
(mean 34–51%, P � .004). Five subjects (31%) with complete recovery had a final sitting-to-supine
drop of vital capacity of 16% and a maximal predicted inspiratory pressure of 63%. CONCLUSIONS:
Sixty-nine percent of subjects with diaphragm impairment from neuralgic amyotrophy experience
recovery of lung function and diaphragm strength, but recovery is slow and may be incomplete.
Key words: brachial plexus neuritis; diaphragmatic paralysis; respiratory function tests; phrenic nerve;
longitudinal study. [Respir Care 2017;62(10):1269–1276. © 2017 Daedalus Enterprises]

Introduction

Neuralgic amyotrophy is an inflammatory brachial
plexus neuropathy manifesting as severe neck or shoulder

pain and upper extremity weakness.1-3 It usually follows a
triggering event, such as upper-respiratory tract infection,
surgery, trauma, heavy backpack use, or vaccination.4-6

The diagnosis is based on the clinical signs and symptoms.
An electromyogram demonstrating changes consistent with
axonal degeneration affecting the muscles of the proximal
arm, thumb flexion, or diaphragm, can support the diag-
nosis.

Neuralgic amyotrophy can involve one or both phrenic
nerves with resultant diaphragm paresis or paralysis. Chest
radiographs, obtained in the evaluation of the neuralgic
amyotrophy pain, uncover incidental diaphragm elevation
in about 7–25%, with bilateral elevation in up to 27% of
those.4,5,7 Unilateral paralysis of the diaphragm is asymp-
tomatic in the majority of subjects.8-10

The prevalence, magnitude, and course of recovery of
diaphragm dysfunction due to neuralgic amyotrophy have
been the subject of some controversy in the few case series
on this topic.2,5,11,12 For instance, recovery has been re-
ported to be unlikely in one study, with no recovery ex-
pected in bilateral diaphragm paralysis and long-term com-
plete improvement in only 1 of 4 subjects with unilateral
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diaphragm paralysis.12 Another study indicated evidence
of at least some recovery in 70% of subjects with bilateral
diaphragm paralysis with continued improvement in most
beyond 3 y.11 In contrast, another study showed that 50%
of subjects with either bilateral or unilateral diaphragm
paralysis had improvements in pulmonary function but
that none had an improvement beyond 3 y.2 The goal of
this study was to evaluate the prevalence of recovery of
vital capacity in subjects with neuralgic amyotrophy asso-
ciated with unilateral or bilateral diaphragm impairment,
assess whether this recovery correlates with improvements
in measures of respiratory muscle and diaphragmatic
strength, and mathematically model the extent and time
course of recovery.

Methods

Study Subjects

The study was approved by our institutional review
board. Subjects included those with a diagnosis of neural-
gic amyotrophy evaluated and followed between January
2002 and December 2012 in the Neuromuscular Disease
Program of the Respiratory Institute at our institution. The
diagnosis of neuralgic amyotrophy was confirmed by a
neuromuscular neurologist, based on a combination of clin-
ical history (including severe, acute onset pain in the neck,
shoulder, or arms, followed by paresis and atrophy), neu-
rological examination, and/or confirmatory electrodiagnos-
tic findings.7 Additional inclusion criteria included: uni-
lateral or bilateral diaphragm impairment confirmed by
imaging studies, baseline pulmonary function tests after
the onset of the diaphragm impairment, and at least one
subsequent pulmonary function test.

Pulmonary Function Measurements

Spirometry was performed using the MasterLab Pro sys-
tem (Erich Jaeger, Friedberg, Germany). All pulmonary
function testing was performed in accordance with the
American Thoracic Society specifications13 and the third
National Health and Nutrition Examination Survey
(NHANES III) reference values.14 Obstructive lung dis-
ease was considered present when the FEV1/FVC was
below the lower limit of normal from those references. For
testing of respiratory muscle strength and, more specifi-
cally, diaphragm strength, maximal inspiratory muscle
strength and the sitting-to-supine drop in vital capacity
were obtained.15 Maximal inspiratory pressure was ob-
tained from residual volume according to the American
Thoracic Society/European Respiratory Society statement
on respiratory muscle testing.16 Predicted values for max-
imal inspiratory pressure were according to the sex- and
age-specific equations of Black and Hyatt.17 The defini-

tion of recovery of vital capacity was modeled after that
for bronchodilator responsiveness as a � 200-mL absolute
improvement and a � 12% increase between the nadir
FVC and the last measured FVC.18 Of subjects with at
least some recovery of vital capacity, those with a last
measured vital capacity of � 80% predicted were consid-
ered to have full recovery, and the rest were considered to
have partial recovery.

Analyses

Continuous variables were presented as mean � SD or
median (interquartile range), and comparisons of variables
between groups with or without recovery were performed
by an independent t test or the Mann–Whitney U test,
depending on whether the data were normally or non-
normally distributed, respectively. Comparison of first and
last available pulmonary function variables were performed
by a 2-tailed paired t test or the Wilcoxon signed-rank test
for normally or non-normally distributed data, respectively.
Two-by-two cross-tabulation analyses were performed us-
ing the chi-square test or, alternatively, the Fisher exact
test when any cell of the contingency table contained � 5
subjects.

Review of the course of recovery in subjects who im-
proved showed an initial rapid improvement in the vital

QUICK LOOK

Current knowledge

Neuralgic amyotrophy is an inflammatory brachial
plexus neuropathy, which can be associated with dia-
phragm paresis or paralysis due to phrenic nerve in-
volvement in 7-25% of patients. The prevalence, mag-
nitude, and time course of recovery of diaphragm
dysfunction due to neuralgic amyotrophy are uncertain.
Whereas one study shows at least some recovery of
diaphragm function in 70% with continued improve-
ment beyond 3 y, other studies show much lower
recovery rates with no improvement expected be-
yond 3 y.

What this paper contributes to our knowledge

In the present study, 69% of subjects with diaphragm
impairment in the context of neuralgic amyotrophy ex-
perienced at least partial recovery of lung function. How-
ever, only 31% recovered to a normal final vital capac-
ity, and even those with apparent full recovery had
residual diaphragm impairment on more detailed test-
ing. The time course of recovery was prolonged, with a
time to the midpoint of recovery of nearly 2 y.
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capacity, followed by progressive slowing and plateau
(Fig. 1). Therefore, an asymptotic regression function
was used to model the mean course of recovery, using
a non-linear mixed-effects model to fit the data.19 Such
a model is ideal to evaluate repeated measures on the
same subjects, imbalances in the number of observa-
tions between subjects, and data obtained at variable
intervals.19 The mean function representing the percent
of predicted vital capacity as a function of time t was
given by the equation, �(t) � �1 � (�2 � �1) � e��3 � t,
where the parameter �1 represents the vital capacity at
full recovery, �2 represents the vital capacity at the
onset of symptoms, and �3 is a time scale parameter
such that ln(2)/�3 represents the half-time to recovery.
In this model, the response variable approaches a hor-
izontal asymptote as t increases (Fig. 2).

Random effects were also considered in the regression
analysis. A number of candidate models were compared,
including models with reduced model parameters and mod-
els with and without random effects. The final model was
determined by the Akaike information criterion, a measure
of the relative quality of statistical models for the given set
of data.

Fig. 2. Lung function recovery in subjects with at least partial
recovery of lung function. The plot is based on the 3-parameter
asymptotic regression model shown in Table 2 and shows the
composite plot as well as plots stratified by extent of recovery. The
point in time at which half of the expected recovery has occurred
is shown at 22 months (95% CI 15–43 months).

Fig. 1. Course of lung function in 16 subjects with neuralgic amyotrophy and diaphragm impairment. Shown are individual plots of
sequential FVC measurements expressed as percent of predicted values, plotted over time from onset of shortness of breath expressed
in months, with a smoothing curve. Subjects 1–11 are those with at least partial recovery of lung function over time, and subjects 12–16
are those with no recovery of lung function.
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A linear mixed-effects model analysis, with random sub-
ject effects, was used to assess the correlation of the vital
capacity to the inspiratory muscle strength, both expressed
as a percent of predicted value, and the sitting-to-supine
drop in lung function (expressed as the percentage change
from the sitting position). Model checking and diagnostics
confirmed the validity of the model’s assumptions. Statis-
tical significance was set at � 0.05. All analyses were
performed with SAS 9.3 (SAS Institute, Cary, North Car-
olina).

Results

Participants’ Characteristics

We identified 16 subjects (15 males, 1 female) with a
diagnosis of neuralgic amyotrophy and diaphragmatic pa-
ralysis. Mean age was 55 � 16 y (range 27–88 y). Four
subjects (25%) had diabetes, and 6 (38%) had obstructive
lung disease. The diaphragm impairment was bilateral in 8
(50%), of which 2 had a preexisting impairment on the
contralateral side at the time of onset, and 6 had bilateral
onset of diaphragm dysfunction. In 14 subjects, there were
symptoms of neck/shoulder pain or arm weakness preced-
ing the onset of pulmonary symptoms by a median of 4 d
(interquartile range 2–14 d). Electromyogram studies of
the upper limbs and/or diaphragm were performed in 14
subjects and were diagnostic of neuralgic amyotrophy af-
fecting the brachial plexus or phrenic nerve in 7. The FVC
obtained after the onset of shortness of breath symptoms

was severely reduced, and the mean body mass index was
in the obese range (Table 1).

Prevalence and Course of Recovery of
Lung Function

On follow-up, 11 of 16 subjects (69%) had at least
partial recovery of the vital capacity (Fig. 1, subjects 1–11),
whereas 5 (31%) had no recovery (Fig. 1, subjects 12–16).
Of the 11 with at least partial recovery, 5 were considered
to have full recovery (Fig. 1, subjects 2, 5, 7, 9, and 11),
all of whom had a highest measured vital capacity of � 90%,
and 6 had partial recovery (Fig. 1, subjects 1, 3, 4, 6, 8, and
10). Those who had no recovery tended to be younger
relative to those who experienced at least partial recovery
and to have a larger body mass index, a greater maximal
inspiratory pressure, and a lesser percentage decline in the
vital capacity from sitting to supine position, but those
differences did not reach statistical significance (Table 1).
There was no difference in the vital capacity, maximal
expiratory pressure, time to the first spirometry, preva-
lence of diabetes, obstructive lung disease, or presence of
bilateral impairment between groups with versus without
recovery (Table 1).

For the 11 subjects who had at least partial recovery,
non-linear mixed-effects modeling showed that a 3-param-
eter asymptotic regression provided an adequate fit of the
available vital capacity recovery data for the overall group
as well as for the full and partial recovery groups (Table 2
and Fig. 2). For the overall group, those parameters in-

Table 1. Comparison of Demographic, Clinical, and Initial Pulmonary Function Characteristics in Subjects With or Without Recovery From
Diaphragm Impairment in Neuralgic Amyotrophy

Characteristics All Subjects (N � 16)* No Recovery (n � 5)* Recovery (n � 11)* P†

Age, mean � SD y 55 � 16 46 � 14 59 � 15 .12‡
Days until first spirometry, mean � SD d 77 � 63 79 � 70 76 � 63 .94‡
Body mass index, mean � SD kg/m2 32 � 5 35 � 6 30 � 4 .07‡
FVC, median (IQR) % predicted 47 (42–54) 47 (44–78) 44 (38–53) .32§
Maximal inspiratory pressure, mean � SD % predicted 38 � 16 (n � 11) 56 � 15 (n � 2) 35 � 15 (n � 9) .11‡
Maximal expiratory pressure, mean � SD % predicted 57 � 21 (n � 11) 61 � 0.7 (n � 2) 56 � 23 (n � 9) .82‡
Supine decline in vital capacity, mean � SD % 40 � 16 (n � 14) 29 � 11 (n � 5) 46 � 16 (n � 9) .057‡
Diabetes, % 25 20 27 �.99�

Ever smoker, % 44 40 45 �.99�

Obstructive lung impairment, % 38 20 45 .59�

Bilateral impairment, % 50 20 64 .28�

Spirometries per subject, mean � SD 7.3 � 4.9 5.6 � 4.9 8.1 � 4.9 .36‡
Months from onset to last spirometry, mean � SD months 48 � 39 37 � 45 53 � 37 .47‡

* Number of subjects in the analysis unless otherwise specified.
† P value for differences between the no recovery and recovery groups.
‡ Independent-samples t test.
§ Mann–Whitney U test.
� Fisher exact test.
IQR � interquartile range
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cluded: a final vital capacity projected in the model to be
81% predicted, a vital capacity at onset of symptoms pro-
jected in the model to be 47% predicted, and a time scale
factor such that the time for half of the expected recovery
to occur was 22 months (95% CI 15–43 months). At that
half-time, the vital capacity was still moderately reduced
at 64%. Differences between the full and partial recovery
group included a significantly lower percent of predicted
vital capacity at onset of symptoms in the partial recovery
group relative to the full recovery group (38% vs 56%,
P � .001) and a lower projected final vital capacity (64%
vs 128%, P � .001) but no difference in the half-time to
recovery (Table 2 and Fig. 2). In the subjects with full
recovery of vital capacity, the final percentage sitting-to-
supine drop of vital capacity averaged 16 � 5%, and the
final maximal inspiratory pressure averaged 63 � 28%.

Respiratory and Diaphragmatic Variables

The average number of spirometry measurements per
subject was 7.3 � 4.9, and the mean time from onset of
shortness of breath symptoms to the last spirometry was
48 � 39 months (range 9–137 months), without a signif-
icant difference between those with versus those without
recovery of lung function (Table 1). There was a signifi-

cant improvement from first to last available FVC and
maximal inspiratory pressure for subjects assessed to have
at least partial recovery in lung function, but not in those
without recovery (Table 3). In contrast, there was no sig-
nificant change in maximal expiratory pressure in either
group. A similar trend for an improvement in the sitting-
to-supine decline in vital capacity was noted in those with
at least partial recovery (Table 3). In linear mixed-effects
model analysis with random subject effects (including all
16 subjects), the measured percent of predicted FVC was
positively correlated with the percent of predicted inspira-
tory muscle pressure and negatively correlated with the
percentage change in lung function from sitting to supine
position (Table 4).

Discussion

Synopsis of Study Findings

In the present study, 69% of subjects with diaphragm
impairment in the context of neuralgic amyotrophy expe-
rience at least partial recovery of lung function. However,
this is tempered by the findings that only 31% recover to
a normal final vital capacity, that even those with apparent
full recovery have residual diaphragm impairment on more

Table 2. Asymptotic Regression Fit in Neuralgic Amyotrophy Subjects With at Least Partial Diaphragm Function Recovery

Parameter
Both Groups Full Recovery Partial Recovery

P*
Estimate (95% CI) P Estimate (95% CI) P Estimate (95% CI) P

Projected final vital capacity
(�1), % predicted

81 (62–101) �.001 128 (109–147) �.001 64 (49–80) �.001 �.001

FVC at onset (�2), % predicted 47 (25–68) �.001 56 (52–60) �.001 38 (35–42) �.001 �.001
ln2/�3 (months)† 22 (15–43) .003 46 (32–84) �.001 30 (14 to indeterminate) .11 .58

FVC (percent predicted) at time t (time from onset of shortness of breath symptoms in months) � � � (�2 � �1) � e��3 � t.
* P value for difference in estimates (full vs partial recovery).
† � � time scale factor such that ln2/�3 represent the half-time to recovery in months.

Table 3. Comparison of First With Last Available Vital Capacity, Sitting-to-Supine Decline in Vital Capacity, and Maximal Inspiratory and
Expiratory Strength, Stratified by Recovery Status

Parameters
Recovery No Recovery

n* First Last P n* First Last P

FVC, median (IQR) % predicted 11 44 (38–53) 66 (50–94) .004† 5 47 (44–78) 49 (46–80) .72†
Sitting-to-supine vital capacity drop, mean � SD % 9 46 � 16 31 � 21 .07‡ 4 28 � 12 32 � 26 .62‡
Maximal inspiratory pressure, mean � SD % predicted 9 34 � 15 51 � 23 .004‡ 2 56 � 15 69 � 18 .12‡
Maximal expiratory pressure, mean � SD % predicted 9 56 � 23 57 � 23 .82‡ 2 61 � 0.7 79 � 18 .40‡

* n � number of available pairs for each comparison.
† Wilcoxon signed-rank test.
‡ Paired t test.
IQR � interquartile range
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detailed testing, and that the course of recovery is pro-
longed, with a time to the mid-point of recovery of nearly
2 y. Of note, neither the presence of diabetes nor bilateral
diaphragm impairment is an impediment to the recovery.
For those with at least partial recovery, there were corre-
sponding improvements in vital capacity and in measures
of respiratory and diaphragm strength. Further, the percent
of predicted vital capacity correlated with measures of
respiratory and diaphragm strength.

Predictors of Recovery

In this study, 56% of the subjects were obese and 25%
had diabetes, proportions that are greater than expected in
the general population. Whether obesity and diabetes are
risk factors for the development of diaphragm impairment
from neuralgic amyotrophy is uncertain. However, the pres-
ence of diabetes did not adversely impact recovery. Alter-
natively, a possible trend toward a greater body mass in-
dex in individuals who did not recover over time was
noted. There was a significantly higher vital capacity at
onset of the diaphragm impairment in those with full re-
covery compared with those with partial recovery.

Previous studies have reported less recovery in dia-
phragm strength in bilateral versus unilateral diaphragm
paralysis.5,11,12 A distinction may need to be made be-
tween new impairment in the setting of preexisting con-
tralateral diaphragm elevation and bilateral onset of dia-
phragm impairment. For instance, 5 of our 6 subjects with
bilateral onset of diaphragm impairment had at least par-
tial recovery of lung function (subjects 2, 5, and 7 with
complete recovery, subjects 3 and 4 with partial recovery,
and subject 12 with no recovery). In contrast, the two
subjects (subjects 6 and 8) with preexisting contralateral
impairment recovered only partially, probably reflecting
the longer-standing and possibly permanent impairment of
the contralateral diaphragm.

Rate of Recovery

An asymptotic regression model provides an estimate of
the time course of diaphragm function, with no significant

difference in the rate of recovery between full and partial
responders, such that the overall recovery half-time is nearly
2 y (22 months). Although the 95% CI for this estimate is
large, the lower end of that range is still � 1 y (14 months),
and full recovery may not be achieved for � 3 y. The rate
of recovery of respiratory muscle strength has not been
previously reported, but the slow and prolonged course
was noted.5,11 This course parallels that of the brachial
plexus injury in neuralgic amyotrophy. For instance, a
Mayo Clinic series of 99 individuals with brachial plexus
neuropathy reported recovery rates based on the actuarial
method of life-person analysis of 36% within the first year,
75% by the end of the second year, and 89% by the end of
the third year.5 These rates did not take into account the
severity or type of plexus lesion, and only 7 had diaphrag-
matic paralysis.

Our results cannot be extrapolated to subjects with other
causes of phrenic nerve injury. For example, a plateau of
recovery appears to occur at approximately 1–2 y in phrenic
nerve injury following coronary artery revascularization,
which is sooner than what we saw in our data.20 Similarly,
in a long-term longitudinal study of recovery of lung func-
tion in subjects with diaphragm impairment from diverse
causes (but none having neuralgic amyotrophy), 43% im-
proved the vital capacity by 400 mL by the first year,
compared with only 27% in our study when our data were
analyzed along that same criterion.21

Residual Impairment

Long-term impairment of pulmonary function in neu-
ralgic amyotrophy affecting the phrenic nerve is common,
with 5 of 16 (31%) individuals experiencing no recovery
and 6 of 16 (37%) experiencing only partial recovery.
Further, of the 6 subjects (31%) who experienced apparent
full recovery, residual impairment is suggested by more
detailed testing. Specifically, although the normal 95%
upper confidence limit for the sitting-to-supine drop in
lung capacity may be as high as 19%,22 our mean final
reading of 16% in the 5 subjects with full recovery is more
than twice the expected mean of 5–8%,22-24 which, along
with a persistently reduced maximal inspiratory pressure
(63%), suggests that residual diaphragm impairment may
persist even after apparent complete lung recovery, a find-
ing that is consistent with other studies. For instance, 3 of
4 cases with diaphragm elevation reported by Tsairis et al5

had elevated or immobile diaphragms on fluoroscopy 2.5–
4 y after the onset of the disease, although they had func-
tional recovery from their disease. In another study, phrenic
nerve conduction and diaphragm function remained abnor-
mal for up to 4 y.25 This pattern replicates the prognosis of
the neuralgic amyotrophy pain, with 51.7% having no re-
covery from the sensory symptoms and only 28.7% expe-
riencing full recovery.4

Table 4. Linear Mixed Regression Model With Random Subject
Effects Between FVC and Measures of Respiratory and
Diaphragmatic Strength in All Subjects

Variable Effect Estimate
Standard

Error
P

Maximal inspiratory
pressure, % predicted

Intercept 36.3 6.7 �.001
Slope 0.48 0.09 �.001

Change in sitting-to-supine
vital capacity, %

Intercept 72.9 5.7 �.001
Slope �0.28 0.09 .002
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Possible Mechanisms and Pathophysiology of Delayed
and Partial Recovery

The poor or delayed recovery of diaphragm impairment
in neuralgic amyotrophy may be due to a combination of
factors, including the length of the phrenic nerve and its
proximal cervical root origin (C3 to C5),25,26 a pathology
of demyelination and axonal neuropathy,8,27 the possible
widespread localization of the injury,28 nerve torsion at
sites of hourglass constriction (documented in affected
nerves of the arm),27,29,30 or persistent immunologic trig-
gers, such as anti-ganglioside antibodies4 or CD8-positive
T lymphocytes.27 Alternatively, the improvement in vital
capacity over time may be due to progressive conditioning
of inspiratory muscles other than the diaphragm. This pos-
sibility is certainly in line with the finding of residual
diaphragm impairment despite normalization of the vital
capacity in individuals with full recovery. It is also con-
sistent with the finding that the improvement in sitting-to-
supine drop in vital capacity (a more specific marker of
diaphragm strength)15 is not as significant as the improve-
ment in maximal inspiratory pressure (a marker of general
inspiratory muscle strength) (Table 3).

Limitations

Our series is small but captures a large amount of spi-
rometric and respiratory muscle strength data, with a mean
follow-up of 4 y (Table 1). The period of follow-up was
short in some individuals, and an improvement over a
longer period of follow-up could potentially have been
missed in the group evaluated not to have recovery. Also,
the interval from first to last spirometry was not consistent
between individuals. However, there were no significant
imbalances in the duration of follow-up or number of spi-
rometries between individuals with or without recovery of
lung function (Table 1).

The study assessed all individuals with diaphragm im-
pairment in the context of neuralgic amyotrophy and there-
fore included unilateral and bilateral diaphragm impair-
ment. Further, our findings are biased to symptomatic
individuals who present to medical attention because of
shortness of breath symptoms developing in the context of
diaphragm impairment following neuralgic amyotrophy.
This may be explained by the fact that the respiratory
muscles have a large reserve and that symptoms typically
do not develop until substantial muscle strength is lost,
perhaps accounting for the relatively large percentage of
bilateral diaphragm involvement in our data. Bilateral di-
aphragm involvement can reflect either bilateral onset of
neuralgic amyotrophy or a preceding older contralateral
episode with no diaphragm recovery.9 The latter scenario
would not be unexpected because neuralgic amyotrophy
can be recurrent in 25% of individuals.7

Epidemiologic data have reported a male/female ratio of
2:1 in neuralgic amyotrophy,4,5,31 yet 15 of our 16 subjects
with diaphragm impairment were males. There are several
case reports of neuralgic amyotrophy with diaphragmatic
paralysis in women10,25,32; however the largest studies ad-
dressing diaphragm impairment in that context have been
almost exclusively in males with a mean age in the mid-
dle-age range as in our study.2,11,12 Although this may
suggest that males are at significantly higher risk of de-
veloping neuralgic amyotrophy with phrenic nerve involve-
ment compared with neuralgic amyotrophy with isolated
brachial plexus lesions, this sex imbalance is unexpected,
given the suspected autoimmune etiology of the disease.
The high prevalence of males may reflect a bias in report-
ing or one due to level of activity.4

Conclusions

This study provides an objectively quantifiable assess-
ment of the extent of impairment and time frame of re-
covery of pulmonary function in diaphragm impairment
from neuralgic amyotrophy. Important clinical implica-
tions are to maintain a high clinical index of suspicion for
bilateral diaphragm involvement in that context, provide
optimistic but tempered counseling on the potential and
course of recovery, assess recovery by regular pulmonary
function testing (perhaps twice per year), and offer sup-
portive interim approaches such as weight loss or noctur-
nal noninvasive ventilator support when the diaphragm
dysfunction is causing sleep-disordered breathing.33 Sur-
gical alternatives, such as neurolysis, neurorrhaphy, and
nerve grafting, have been used in neuralgic amyotrophy of
the upper extremity,27 but a surgical treatment algorithm
excludes patients with neuralgic amyotrophy from phrenic
nerve surgery.34 For those with diaphragm impairment who
do not experience recovery after 2–3 y, diaphragm plica-
tion is an option.34-37
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