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Bilevel Nasal Positive Airway
Pressure and Ballooning of the
Stomach"

Shigeo Yannda, t\ID; Jin Nishimiya, tID, PhD;
Kntsuroh Krrokarca, Ir'lD, PhD; Tat.siltiko Yuusa, NID, PhD;
antl Akiru llasaka, lID, PhD

We describe a case of severe gastric insufflation in a
patient with amyotrophic lateral sclerosis who was
receiving bilevel nasal positive air'way pressure
(BNPAP) ventilation (BiPAP; Respironics; Murrys-
ville, PA). The injection of inspiratory flow into the
esophagus, aerophagia, and air trapping belorv the
gastroesophageal junction after a meal are probably
the major causes. We suggest that BNPAP ventilation
can be a cause of serious gastric insufflation in a
patient who lies supine, especially after a meal, and
attention should be paid to avoiding this complica-
tion by having the patient sit up for about half an
hour after a meal.

(CHEST 2001; I 19: 1965-1966)

Key words: aeroplragiar arnyotrophic laterirl sclerosis; bilevel
nasirl positive ainvay pressure; gastric insufflation; ileus; supine
position

Abbreviations: ALS = amvotrophic lateral sclerosis; BNPAP :
bilevel nrrsal positive ainvay pressure

fl ilevel nasal positive ainvay pressure (BNPAP) [BiPAPu system: Respironics Inc; Murrvsville, PA] is now widely
used for the management of respiratory insu{ficiency of
various causes including amy'otrophic lateral sclerosis (ALS),
and its complications are well-known. Gastric insu{flation is
observ'ed in 30 to 50Vo of patients receiving noninvasive
positive-pressure ventilation, but it is usuallv not serious.t As

lar as lve knorv, no one has reported on the potential
danger of gastric insulllrtiou in patients receiving BNpAp
in the srrpine position, especirrlly after ir rneirl. We report
on an unusual case in rvhich severe gastric insufflrrtion
resulted from the injection of :rir into the esophagus by
BNPAP and aerophagitr.

Casn RBponr
A 42-year-old womiln with ALS complained o[ gastric disten-

sion after a lunch of soup and noodles. She had been receiving
BNPAP treatment for a year beciruse of a rapid decline in
respiratory function. She rvns using a standard nasal mask. The
systern had been set in the "spontaneous/timed" mode, and the
inspiratory and expiratory pressures had been set at 14 and 4 cm
HrO, respectively. Her cranial nerves were normal except for a
slight rveakness and atrophv o[the tongue. She could speik, eat,
and drink but could not sit up because of generalized rnuscle
rveakness, joint contracture, and pain. She repeatedly vomited,
eructated, and srvallowed air. Her upper abdomen was tympanic,
but borvel sounds were nonnal. Aerophagia was diagnosed, and
the patient rvas treated with sedatives, which soon appeared to be
ineffective. Treatment with decornpression by means of a naso-
gtrstric tube rvas rejected by the patient.

Despite continued attempts by the staff, the patient became
increasingly irritable and continued to vomit and swallow air. She
appeared to be difficult to synchronize with the BNPAP ventila-
tion system. In the late afternoon, her abdomen became fairly
tense and tympanic. She complained o[shary abdominal pain and
respiratory &stress. Her arterial oxygen saturation level also
declined. A radiograph revetrled a large amount o[ air in the
stomach and an elevated diaphrtrgm (Fig 1). A forcibly inserted
nasogastric tube immediately relieved her sl,rnptoms. Her bowels

Ftcunr l. An abdominal radiograph showing a large amount of
air in the stomach.
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bccurrrc ptrulrtic, urxl lrer synlptorns returnerl in tlte evening.

Oornplctc tlritinagc ofthe glstric contents also gitve a g(x)(l result.

The prrtient cornpletelv rccovered by the next aficrnurn.
Bccause thc patient's inrnrediate recovery a{ier tlecornpression

ser,nrcrl ratlrer atyricirl o[ aerrphagia, rve suspectetl that gastric

air rvLs injectetl by BNPAP ventilation. In reply to our questiort,

she stirtecl thrrt the BNPAP ventilirtion systeur custornarily in-
jectetl air irrto her storuach rvhen she opened her ntouth. Usually,
the air is soon erpelletl rs belches and {latus, but on that tlzry

gastric distension appearecl afier lunch. Usually gastric distension
irfter ir rneal would s<ton disappear, but it increasingly worsened
on that dtry. Because ol distress, she opened her rnouth more
frerluently, arnrl es a result a lirrger trtnount ol air was injected into
the stornlch.

Alter this episocle of aerophagia, we rnade the patient sit up for
about half ttn hottr after rtrerrls to allow the gastric air to be

expelled. By this sirnple rutneuver, severe gastric insufflation wtrs

successhrlly avoidetl thereafter.

DrscussroN

On the basis of the patient's comment, we deterrnined
thrrt her gnstric distension probably was a result of trir

injection by BNPAP ventilation. This opinion is supported
by a report stating that aeropl.ragia is observed in 13% of
patienti receiving BNPAP ventiltrtion.e Gtrstric insufflation
is reported in up to 507o ofpatients receiving noninvasive

positlve-pressure ventilation but is rarely intolerable,

probably because the lower esophageal sphincter pressure

is well above the inspiratory Positive airway Pressure,
which prevents the air from entering the gastric lumen.r

Sphincter pressure in this patient was possibly decreased

by the *e^k.,"tt of the diaphragrn caused by ALS, and a

relatively large atnount of air was injected into the gastric

lumen cornpared to p:rtients with normal diaphragms. In
addition, the mode of the gttp,tp ventilation system might

have contributed to the problern. The presence of gastric

insufilation shows that the length of the inspiratory phase

depended on the compliance both of the chest and the

^bior."rr. 
Therefore, gastric irrsu{Ilation might be worsened

when the compliiurce of the abdomen is greater than that of
the chest. Thiicondition could have occurred if the BNPAP
ventilation system had injected air while the patient's own

respiratory cycle had been in the expiratory phase in which

th" co*phu.,ce of tle chest had increased while that of the

abdornen had been relatively free from the respiratory cycle'

This desynchronization could have occurred in this patient

because the BNPAP ventilation qrstem was in the sPontane-

ous/timed mode. We think that these two factors (ie, ALS

and spontaneous/timed mode) were the major causes of
the fastric insufflation in this patient. The 

-gastric
insuflation, which usually had been tolerated by this
patient, had seriously worsened on that day. What had

caused this exacerbation?
We estimate that our patient's difficulty in the sitting

position and the quality of the meal were the m_ajor causes'

fuh"r, 
" 

patient [es supine after a large meal, air in the

stomach cat be trapped below the gastroesophagealjunc-

tion by overlying fluid.t Although the-amount of the meal

(soup'and noodles) was not large in this case, the soup in

the gastroesophageal junction miry have contributed to

trapping the air in the stornirch because the patient wlx

rrii"".it it possiblliqv is supported bv the fact that, in this

1966

cilse, severe gastric insufllation hacl been srrccess[irllv

avoitled by sitting up for half an ltottr tlier the rueitl. This
crrse is, therefore, consistent with the reporta thrrt laterll
position is useful in relieving the gmtric tlistension associ-

ated rvith nrual-rnask ventilirtion. Ivlouth opening mity be

trlso importirnt. In patients who irre using it n:rsal tnask,

rnouth opening letrks the inspirrrtory air, disturbs the rise

in inspiratory positive airway pressure, ancl lengthens

inspiratory time. Irregular mouth opening by our pirtient,
which mtrkes the inspirtrtory time rrlso inegular, rnight

have caused the patient's difficulty in sl, rchronizing with
the BNPAP ventilation system rrnd rnight htlve rnirde the

g:utric insufflation rnore severe. At the strtne tirne, tlle
inspiratory flow also could herve distended the upper

esophagus and caused a subjective feeling of an object in
the upper esophagus, and repeated attelnpts to srvalkrw

tlie "object" resulted in aerophagia with rapid grutric

insufflation.
Gastric insufflation, which worsens the ptrtient's quality

of life, can be fatal in severe cases'5 Therefore, to irvoid

this complictrtion in patients receiving BNPAP ventilzrtion

in the supine position, about half an hour of sitting up after

a meal is desirable.
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