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Acute respiratory distress syndrome (ARDS) 
is an important cause of morbidity and mor-

tality during pregnancy, and it has been related 
to pyelonephritis, tocolitic use, sepsis, abruptio 
placenta, disseminated intravascular coagulopa-
thy, chorioamnionitis, sickle cell disease, and 
preeclampsia-eclampsia1,2. We report a case of 
a 28th week-pregnant woman with ARDS who 
underwent a cesarean section under regional an-
esthesia for premature membrane rupture, and 
was successfully managed with noninvasive ven-
tilation (NIV) in the post-operative period.

Case report

a 32-year-old twin pregnant woman was ad-
mitted for preterm labor at 24 weeks. After 12 
days of IV Ritodrine therapy, cervical cerclage 
was performed with no complications. Gyneco-
logical examination showed no membrane rup-
ture; coproculture, vaginal stub and blood cul-

tures were negative. The patient was discharged 
from hospital to home with oral Ritodrine ther-
apy. After a month, the patient was admitted 
to the emergency department with tachypnea 
and fever, acute onset of dyspnea and bilateral 
mid-basal crackles at thorax auscultation. Chest 
X-ray showed bilateral basal alveolar infiltrates 
and pleural effusion, while arterial blood gases 
revealed a severe hypoxemia (PaO2/FiO2=175) 
and hypocapnia (PaCO2=28.9 mmHg). Hemo-
dynamics was stable, with no clinical evidence 
of left ventricular failure. The only, signifi-
cant biochemical alteration was a leukocytosis 
(12.80x109/L). Blood and sputum specimens 
for microbiological cultures were obtained, and 
antibiotic therapy with intravenous ceftriaxone 
and claritromicyn was started. Gynecological 
and ultrasound examination showed membrane 
rupture for one of the twins, and it was decided 
to perform urgent cesarean section under region-
al anesthesia. Previous test-dose lidocaine 2% 3 
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ml plus Epinephrine 1: 200000, ropivacaine 
0.75% 20 ml plus sufentanyl 10 micrograms 
was then given in refracted doses via an epidural 
catheter placed at L3-L4 level. O2-therapy was 
started by facial mask at FiO2=1. Hemodynamic 
and respiratory parameters were continuously 
monitored and remained stable throughout the 
caesarean section.

The clinical conditions of the twins at birth 
were satisfactory (weight: 1  170 and 1  130 g, 
APGAR score: 8-9 and 7-8 the first and the sec-
ond twin, respectively). After one hour, however, 
the second twin developed hypoxia and brady-
cardia necessitating oro-tracheal intubation and 
mechanical ventilation. After caesarean section, 
the patient’s respiratory condition worsened, 
with severe oxygenation impairment (PaO2/
FiO2<100), dyspnea and tachypnea (respiratory 
rate 39/min). A NIV trial through an helmet was 
started (pressure support of 12 cmH2O, PEEP 
10 cmH2O, FiO2 0.6) and she was transferred to 
the Intensive Care Unit (ICU). Blood and spu-
tum cultures were negative. NIV was well toler-
ated and, after 12 hours of continuous applica-
tion, dyspnea, tachypnea (respiratory rate 15/
min), and oxygenation (PaO2/FiO2=479 with 
FiO2=0.28) remarkably improved. NIV was 
interrupted, and after 48 hours the patient was 
transferred to the obstetric ward. After 7 days, 
chest X-ray showed the complete resolution of 
opacities and pleural effusions and the patient 
was discharged at home.

Discussion

The prevalence of ARDS during pregnancy 
has been estimated at 16-70 cases per 100 000 
pregnancies2. Most of the available data come 
from case reports or small series in which preg-
nancy-related ARDS is attributed to pyelone-
phritis, tocolitic use, sepsis, abruptio placenta, 
disseminated intravascular coagulopathy, chori-
oamnionitis, sickle cell disease, or preeclampsia-
eclampsia.1, 2

Since oral ritodrine treatment is unlikely to 
cause respiratory failure3 and there was no evi-
dence of cardiac failure, ARDS in our patient 
was presumably triggered by an infection conse-
quent to premature membrane rupture. Indeed, 

the cervical cerclage performed during the 24th 
week is a known risk factor for such complica-
tion,1 although microbiological samples were 
negative. The timing of delivery is crucial when 
ARDS develops during pregnancy, and delivery 
is considered as a therapeutic option4. In our 
case, the choice of regional anesthesia for the ce-
sarean section was taken to prevent potentially 
fatal consequences of difficult airway manage-
ment in an already hypoxemic patient.5-7 More-
over, some data suggest that epidural analgesia 
can have a beneficial effect on oxygen balance 
in critically ill parturients, by increasing oxygen 
delivery and decreasing oxygen consumption.8

Performing loco-regional anesthesia in the 
presence of systemic infection is still a contro-
versial topic. Many authors suggest that this 
technique is acceptable only with antibiotic cov-
erage.9-11

We decided to apply a non-invasive ventila-
tory approach to treat this pregnancy-related 
case of ARDS. Several studies have shown that 
in conscious and collaborative patients NIV can 
be a safe and effective option in the treatment 
of acute hypoxemic respiratory failure, since it 
improves gas exchange and reduces the incidence 
of complications related to invasive mechanical 
ventilation.12, 13 The application of NIV through 
an helmet led to a rapid improvement in clini-
cal conditions. It has been reported that the use 
of helmet is associated with better tolerance and 
less complications than face mask, thus allow-
ing to deliver NIV continuatively, for a longer 
period of time.13, 14 It is likely that the prolonged 
and continuative administration of NIV with 
helmet contributed to the rapid improvement 
of acute respiratory failure in our patient. Non 
invasive ventilation has been poorly evaluated 
for the treatment of hypoxemic respiratory fail-
ure during pregnancy, but it does seem to be a 
safe and effective treatment for sleep-disordered 
breathing during pregnancy, pulmonary edema 
due to tocolytic drugs, and has been found to 
minimize the hemodynamic changes that ac-
company preeclampsia.2, 15

To our knowledge, this is the first case in which 
a non-invasive ventilatory support was applied 
in a pregnancy-related case of ARDS. The ap-
plication of NIV proved to be successful, with a 

MINERVA MEDICA COPYRIGHT®

T
hi

s 
do

cu
m

en
t i

s 
pr

ot
ec

te
d 

by
 in

te
rn

at
io

na
l c

op
yr

ig
ht

 la
w

s.
 N

o 
ad

di
tio

na
l r

ep
ro

du
ct

io
n 

is
 a

ut
ho

riz
ed

. I
t i

s 
pe

rm
itt

ed
 fo

r 
pe

rs
on

al
 u

se
 to

 d
ow

nl
oa

d 
an

d 
sa

ve
 o

nl
y 

on
e 

fil
e 

an
d 

pr
in

t o
nl

y 
on

e 
co

py
 o

f t
hi

s 
A

rt
ic

le
. I

t i
s 

no
t p

er
m

itt
ed

 to
 m

ak
e 

ad
di

tio
na

l c
op

ie
s 

(e
ith

er
 

sp
or

ad
ic

al
ly

 o
r 

sy
st

em
at

ic
al

ly
, e

ith
er

 p
rin

te
d 

or
 e

le
ct

ro
ni

c)
 o

f t
he

 A
rt

ic
le

 fo
r 

an
y 

pu
rp

os
e.

 It
 is

 n
ot

 p
er

m
itt

ed
 to

 d
is

tr
ib

ut
e 

th
e 

el
ec

tr
on

ic
 c

op
y 

of
 th

e 
ar

tic
le

 th
ro

ug
h 

on
lin

e 
in

te
rn

et
 a

nd
/o

r 
in

tr
an

et
 fi

le
 s

ha
rin

g 
sy

st
em

s,
 e

le
ct

ro
ni

c 
m

ai
lin

g 
or

 a
ny

 o
th

er
 m

ea
ns

 w
hi

ch
 

m
ay

 a
llo

w
 a

cc
es

s 
to

 th
e 

A
rt

ic
le

. T
he

 u
se

 o
f a

ll 
or

 a
ny

 p
ar

t o
f t

he
 A

rt
ic

le
 fo

r 
an

y 
C

om
m

er
ci

al
 U

se
 is

 n
ot

 p
er

m
itt

ed
. T

he
 c

re
at

io
n 

of
 d

er
iv

at
iv

e 
w

or
ks

 fr
om

 th
e 

A
rt

ic
le

 is
 n

ot
 p

er
m

itt
ed

. T
he

 p
ro

du
ct

io
n 

of
 r

ep
rin

ts
 fo

r 
pe

rs
on

al
 o

r 
co

m
m

er
ci

al
 u

se
 is

 n
ot

 p
er

m
itt

ed
. I

t i
s 

no
t p

er
m

itt
ed

 to
 r

em
ov

e,
 c

ov
er

, o
ve

rla
y,

 o
bs

cu
re

, b
lo

ck
, o

r 
ch

an
ge

 a
ny

 c
op

yr
ig

ht
 n

ot
ic

es
 o

r 
te

rm
s 

of
 u

se
 w

hi
ch

 th
e 

P
ub

lis
he

r 
m

ay
 p

os
t o

n 
th

e 
A

rt
ic

le
. I

t i
s 

no
t p

er
m

itt
ed

 to
 fr

am
e 

or
 u

se
 fr

am
in

g 
te

ch
ni

qu
es

 to
 e

nc
lo

se
 a

ny
 tr

ad
em

ar
k,

 lo
go

, o
r 

ot
he

r 
pr

op
rie

ta
ry

 
tio

n 
of

 th
e 

P
ub

lis
he

r.



Successful application of helmet non-invasive ventilation in a parturient with ARDS	 FRASSANITO

Vol. 77 - No. ?	 MINERVA ANESTESIOLOGICA	 3

rapid restoration of physiological breathing and 
potentially preventing complications associated 
with a more invasive approach.
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