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Abstract
In a patient who had a sudden onset of
bilateral diaphragmatic paralysis after
forceful neck manipulation complete,
though gradual, recovery in lung func-
tion and transdiaphragmatic pressures

was seen over three years. This is a

previously unrecognised risk of neck
osteopathy.

Bilateral diaphragmatic paralysis may follow
phrenic nerve injury. The phrenic nerve arises
from the spinal roots of the 3rd, 4th, and 5th
cervical segments and emerges on the anterior
surface of the scalenus anterior. It enters the
thorax in front of the subclavian artery and
behind the subclavian vein. We report a case

of bilateral diaphragmatic paralysis due to
forceful neck manipulation.

Case report
In February 1988 a 69 year old retired
insurance agent developed pain in his shoul-
ders. He saw an osteopath (a man weighing
100 kg) at 6.30 pm. The patient was asked to
lie prone and the osteopath applied extreme
pressure with his thumbs on both sides of the
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Serial lungfunction measurementsfrom April 1988 to January 1991

Predicted April 1988 August 1989 January 1991

FEV,(l)
Standing 3-0 1-2 1-45 1-6
Lying 0 5 1 0 1-3

FVC(l)
Standing 4-0 1-7 2-2 2-4
Lying 0-8 18 2-0

Pressures (cm H2O, sitting)
Pimax > 44 35 50 52
Pemax > 80 200 148 141
SniffPdi > 100 12 46 133

FEV,-forced expiratory volume in one second; FVC-forced vital capacity;
Pimax-maximal inspiratory mouth pressure; Pemax-maximal expiratory mouth
pressure; Pdi-transdiaphragmatic pressure.

He was seen a fortnight after the neck
manipulation. At this time he was mildly
breathless when standing but became
extremely breathless and cyanosed on lying
flat, with paradoxical movement of the
abdomen on inspiration. Neurological
examination showed no abnormality.
The chest radiograph showed raised

bilateral hemidiaphragms. A cervical spine
radiograph was unremarkable. His bio-
chemical profile, muscle enzymes, acid mal-
tase, virus antibody titres, and echocar-
diogram were all normal.
Lung function tests (table) showed a res-

trictive pattern with low single breath carbon
monoxide transfer factor (5-8 mmol (normal
8-8) mmol/min/kPa) and high transfer coef-
ficient values (2-0 (normal 1-7) mmol min/kPa/
1). Vital capacity fell by 53% when he lay
supine. Maximal inspiratory mouth pressure
was low, but expiratory pressure was normal.'
The maximal sniff transdiaphragmatic pres-
sure (Pdi) was very low (12 (normal > 100)
cm H20). Percutaneous stimulation of the left
and right phrenic nerves produced no elec-
trical response from the diaphragm, confirm-
ing bilateral diaphragm paralysis.
Over the next three years there was a

gradual improvement in symptoms, vital
capacity, and transdiaphragmatic pressures.
By 1991 the transdiaphragmatic pressures
were normal, with a maximal sniff Pdi of
133 cm H20.

Discussion
This case emphasises the importance of con-
sidering diaphragm weakness in patients
presenting with orthopnoea. Bilateral phrenic
nerve palsy is known to occur after thoracic
and cervical spine surgery2 and blunt chest
trauma and in multiple sclerosis, anterior horn
cell disease, peripheral neuropathies, mus-
cular dystrophies and myopathies. The func-
tion of phrenic nerves and diaphragm recovers
if the nerve injury is not permanent. Neural-
gic amyotrophy has been rarely reported as a
cause for diaphragm weakness.3 The time
relationship between the onset of symptoms
and the neck manipulation, however, and the
absence of any other neurological deficit stron-
gly suggests that the phrenic nerves in this
patient were injured by forceful neck man-
ipulation. We presume that the nerve was
compressed rather than transected as com-
plete but gradual recovery occurred over three
years.

We are grateful to Dr David Mulvey, Royal National Heart
and Lung Hospital, Brompton, London, for the initial studies
on diaphragm function.
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