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Successful Weaning after Five Years of Mechanical Ventilation

JoHx B. Downxs, M.D.,* HAVEN M. PERKINs, M.D.,t W. W. SutTON}
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apemumoq

studles revealed Pa,, 81 torr, Pace, 19 torr, bi-=
19 mEq/l, and total pulmonary and chesid

lesions frequently require p d

ical ventilatory support, especially if one or
both phrenic nerves are affected. The problem
may be compounded by disuse atrophy or
discoordination of functioning muscles when
the work of breathing is replaced by mechan-
ical ventilation of the patient’s lungs for
wrolonged periods. The following case report
describes the methods used for the success-
ful disconti of hanical ventilation
of a quadriplegic patient whose respiration
was supported mechanically for five years.

REPORT OF A CASE

A 59-vear-old man had suffered a neck injury
while diving at 11 years of age. He had become
quadriparetic for two hours, but regained normal
neurologic function in spite of a fractured odontoid
process. At the age of 52 years he had noticed
the slow, but progressive, onset of right hemi-
paresis and paresthesias of both arms. Myelograms
revealed narrowing of the cervical spinal canal,
and a C1-C3 spinal fusion was performed. Post-
operatively, the patient was totally quadriplegic,
and fl led no diaph N o

Neurologic findings were with a C3-C4
spinal cord lesion, but no other centxal nervous
system akb ality was A )
was d, and irations were hanicall

controlled,§ with an Fi,, of 021. A Bird Pneumo-
band and external chest respirator were used on
several occasions, but they failed to prevent the
development of hypoxemia and hypercarbia.

On March 5, 1969, the patient was tmnsfened

compliance of 0.089 Vem H,O. Attempts to mduee3
minute \enhlatmn and abruptly increase Paco>
to 30 torr || iety, in spiteZ
of an adequate Pag,. \Vhen this was done over am
period of three weeks, however, Pacy, and bi-S
carbonate increased to normal levels without dis-;,

comfort. The patient was placed on an Emerson<
rocking bed,? and wuthhaddxsmnal assistance from~

a Bird P d two to three:r
hours without assistance from a mechanical:
ventilator. 3
Seven months later, he returned to his home.
with a bed, an air p aP o)
band, and a Bird g

With

controlled by the Bird respirator, he did well——
until February 1970, when he developed pneumo—m
nia in the right lower lobe and was readmitted to G
the Gainesville VA Hospital. He remained hos-3
pltallzed for three months, dunng which hme‘<
d with therapy ﬁ'om,—_;
0.020 to 0080 Vem H,O. Because of the varyingo
compliance the patient was placed on an Emerson s
Post-OperativeS ventilator which delivered 1.2
liters of room air 15 times/min. Following dls-
charge to his home, he dxd well fur three \ears‘
requiring only one h
to 2 local power failure, during which he usedo
a hospital emergency generator,

‘The patient was brought to the Gamesnlleh
VA Hospital on June 24, 1973, for an anempto
to wean him from his il Physical I
tion on admission m\ea]ed that he was obese, S
but in n no acute di i han- S

ic, T

ovu d el

thh a C3-C4 sensory le\el He had no apparent 'Y

v force of o

—4 torr, a vital mpacm of 50 m), and a spon- 3

Ty tidal vol of 50 ml. A of the
chest led rhonchi and basilar i ¥ xales °

to the Hines, Illinois, VA [ v

Rehabilitation Service, ‘where an attempt was made
to wean him from mechanical ventilation. Initial
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The rest of t.he physical examination was un- S
of the chest was °
mterpreted as normal wnth the exception of poor Q S
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v effort. C blood count, semmO
elech’olvte values and protein electrophoresis were 3
all w:thm normal limits. Initial arterial blood
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d pH 7.42, Py, 68 torr, and Pgp, <
33 torr. Vo/Vy was 051, with a ventilator tidal
volume uf950 ml.

A v caused ex-o
treme anxxetv within one minute. The patient was >
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given d 10 mg, orally four times a day, ©
and sodium blcarbonate, 650 me, orally, four times >
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vide intermittent mandatory ventilation (IMV**)
set to deliver room air with a tidal volume of
950 ml 10 times/min. The next day the ventilator
rate was changed to delner 8 breathslmm. and !he
patient soon 1y
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ventilatory musculature was probably in-g
capable of maintaining the needed alveolarg
minute ventilation without early fatigue32

Sodium blcarbonate was given orally to oﬂ'set“’
the « y metabolic acidosis in and

one time between each d il
Each morning inspiratory force, \'nal capacity,
tidal volume, pH,, Pacy,, and Pao, were measured,
and the ventilator IMV rate was decreased by
2 breaths/min.

Initially, the patient’s efforts at spontaneous
ventilation were futile, but within 24 hours his
vital capacity was 200 ml. Gradual reductions in
the \enhlator IMV rate were accompamed by

i ventilation.
-\fter five da\s the patient required no mechanical
ventilation,

On the sixth day the tracheostomy was plugged.
Ten days after the start of therapy, vital capacity
wns 1, 100 ml mspumtor\ l'orce —"0 torr, tidal

e 15 breaths/mi
pH, 744, Pao, 61 torr, Paco, 36 torr, \'Dl\'
0.55, and fluoroscopy demonstrated a 4 cm ex-
cursion of each diaphragm. The patient was trans-
ferred to his home, where he did well and was
without the need for mechanical respiratory sup-
port for approximately 2 months.

Following a mild upper respiratory infection his
\ufe began placmg him on continuous intermittent
positi hing at night only. She re-
ports that seven months following weaning he is
able to tolerate having his tracheostomy tube
plugged during the day and regularly takes
trips from his house by automobile. ln addmon,

attempt to reduce respiratory drive. The3
patient’s total minute ventilation was reduced3
by 49 per cent to a level which he conld,-.
more easily maintain with spontaneous
respiration.

On June 29, the patient’s vital capacity®
was repeatedly less than his spontaneousZ
tidal volume. This was due to extreme dis-3
coordination of his ventilatory efforts.* IMVg
has been shown to increase respiratory muscle 5
coordination in some patients who have had§
difficulty in being weaned from mechanical g
ventilation.® Within ten days after the startd
of therapy, the patient’s. vital capacity was3
more than three times his spontaneous tidal2.
volume, and his respiratory effort appearedg
to be well coordinated.

Traditional weaning methods caused ap-T-i
prehension and led to an uncoordmated$
and ineffective spontaneous ventilatory pat-§
tern. Although the long-term success of thisX
therapy is purely speculative, we behe\em
that IMV allows a gradual retum to spon-8

cesegy/:

S

e/Al

tracheal aspiration is performed ly four
times daily.

DiscussioN

Inability to maintain adequate alveolar
ventilation will prevent successful weaning
from mechanical ventilation. The initial
failure of this patient to support spontaneous
respiration was probably secondary to paresis
of his diaphragm and paralysis of his inter-
costal muscles. Anxiety played an important
role in this failure, and on many occasions
trials of spontaneous ventilation breathing
from a T-tube were aborted, in spite of
adequate arterial blood-gas values. With time,
the prolonged hyperventilation which he
demanded for comfort led to chronic respira-
tory alkalosis with metabolic P ion.!'*

t ventilation.

The auth thei iation for the
advice of Dr. ]H. .\lodell ‘and the editorial
assistance of Ms. P, Warwick.
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Thus, he became “air hungry”™ at Paco,
levels in excess of 32 torr, and his impaired

** IMVis a form of mechanical \enulzmon which
allows ion to occur,
but which provides periodic, mechanical hyper-
inflations to the patient’s lungs at a preset rate.
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