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ORIGINAL ARTICLE

Effects of different tidal volumes and positive

end expiratory pressure on gas exchange

in experimental bronchopleural fistula

Efeitos de diferentes volumes correntes e da presséo

expiratdria final positiva sobre a troca gasosa

na fistula broncopleural experimental

ABSTRACT

Objectives: The present study was
designed to identify the effect of positive
end-expiratory pressure (PEEP) and the
ideal pulmonary tidal volume to venti-
late animals with a surgically produced
bronchopleural fistula, aiming to reduce
fistula output without affecting gas ex-
change.

Methods: Hemodynamic and res-
piratory assessment of gas exchange was
obtained in five, healthy, young, mecha-
nically ventilated Large White pigs under
volume controlled ventilation with FiO,
of 0.4 and an inspiration:expiration ra-
tio of 1:2, keeping respiratory rate at 22
cpm. A bronchopleural fistula was pro-
duced by resection of the lingula. Un-
derwater seal drainage was installed and
the thorax was hermetically closed. Gas
exchange and fistula output were measu-
red with the animals ventilated sequen-
tially with tidal volumes of 4 ml/kg, 7
ml/kg and 10 ml/Kg alternating zero of
positive end expiratory pressure (PEEP)
- (ZEEP) and PEEP of 10 cmH,O,
always in the same order.

Results: These findings are attribu-
ted to reduced alveolar ventilation and

ventilation/perfusion abnormalities and
were attenuated with larger tidal volumes.
PEEP increases air leak, even with low vo-
lume (0f 2.0 + 2.8mL to 31 + 20.7mL; p=
0.006) and decreases alveolar ventilation
in all tidal volumes. Alveolar ventilation
improved with larger tidal volumes, but
increased fistula output (10 mL/kg - 25.8
+ 18.3mL to 80.2 + 43.9mL; p=0.0010).
Low tidal volumes result in hypercapnia
(ZEEP - 83.7+ 6.9 mmHg and with
PEEP 10 - 93 + 10.1mmHg) and seve-
rely decreased arterial oxygen saturation,
about of 84%.

Conclusions: The tidal volume of 7
ml/Kg with ZEEP was considered the
best tidal volume because, despite mo-
derate hypercapnia, arterial oxygen satu-
ration is sustained around 90%, alveo-
lar ventilation improves and the fistula
output is reduced when compared with
a tidal volume of 10ml/Kg. A low tidal
volume results in hypercapnia and severe
desaturation. Finally, at any tidal volu-
me, PEEP increases the fistula leak and
decreases alveolar ventilation.

Keywords: Positive-pressure respira-
tion; Bronchial fistula; Respiratory tract
fistula; Respiration, artificial; Tidal volu-
me; Hypercapnia; Swine

INTRODUCTION

Bronchopleural fistula (BPF) is a serious complication with a high rate of
hospital morbidity and mortality, especially when associated with mechanical
ventilation (MV). Persistent air leakage occurring after thoracic drainage for
pneumothorax is the early clinical sign." Diagnosis is confirmed when an active
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air leak is observed for more than 24 hours.? The etio-
logy of BPF is multifactorial: pneumonia, radiotherapy,
tumors, tuberculosis, pulmonary resection and thoracic
trauma.

In intensive care units (ICU), it is usually associated
with barotrauma and prolonged mechanical ventilation.?
BPF also occurs in patients with acute respiratory distress
syndrome (ARDS), associated with poor prognosis due
to incomplete lung expansion, the need of positive end
expiratory pressure (PEEP) and inability to remove CO,.
However, the true frequency of this type of complication
seems to be low and its magnitude as well as clinical im-
pact remains uncertain.*

Regardless of the cause, when BPF is associated with
MYV with significant air leakage, morbidity and mortality
rates are high.’

The distribution of pulmonary ventilation, the ventila-
tion/perfusion ratio and the arterial blood gases may alter
significantly in critical patients with BPE When these pa-
tients cannot be treated surgically, mechanical ventilation
has to be adjusted in order to achieve optimal gas exchan-
ge. This intervention is imposed when profound hypoxe-
mia and hypercapnia are observed in high flow BPF — a
condition in which the reduction of the volume of gas
through the fistula is considered an important part of the-
rapy.® It has been shown that respiratory acidosis and mor-
tality rate are directly related to the magnitude of the air
leak, particularly when over 50% of the minute volume.’

Despite several proposals of innovative measures for re-
ducing the air leak, the literature is limited to case reports,
revealing the need for more comprehensive and controlled
studies.* With regard to strategic ventilation in BPE, me-
chanical ventilation does not follow the medical technolo-
gical progress of recent years due to the fact that primitive
methods such as drainage system pressurization are still
used along with the more sophisticated methods as high
frequency ventilation (HFV).

The literature is very consistent in not recommending
PEEP when ventilating patients with BPE. High PEEP
levels to optimize blood oxygenation may perpetuate air
leak through BPE.! However, should be imperative the use
of PEEP, it has been suggested to associated it with low
tidal volumes in order to reduce air leak."” To reduce the
air leak and to permit the closure of the BPE low tidal
volumes, low peak pressures, low respiratory rates and low
PEEP levels have been advocated.”'°

Independent lung ventilation (ILV) and HFV have
currently been more frequently cited in the literature. Ho-
wever, in clinical practice, very few hospitals are able to
provide these resources. Therefore, mechanical ventilation
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in BPF has been performed with low mean pressure in the
airways independently of the ventilator mode, accepting
hypercapnia in an indiscriminate and random manner.

Since hypercapnia is, partly, a consequence of the fis-
tula itself, a choice of the ideal tidal volume and ventilator
mode becomes even more difficult. Moreover, besides the
adverse effects attributed to hypercapnia''* the adminis-
tration of sodium bicarbonate and curarization may pro-
long the use of mechanical ventilation and delay possible
fistula closure.

Hence, a strategy that would reduce BPF leakage wi-
thout, or with tolerable, hypercapnia aimed to improve
alveolar ventilation and reduce air leakage is desirable. It
should be expected enhancement of BPF closure without
the inherent risks of hypoventilation. To date, no systema-
tic assessment of the effect of zero of PEEP (ZEEP) and
PEEP at different tidal volumes on gas exchange in BPF
has been reported.

The purpose of this study was to detect the ideal tidal
volume and evaluate the effect of PEEP in order reduce
BPF leakage to acceptable levels with the least interference
on pulmonary gas exchange. This work is part of a more
comprehensive study that includes the assessment of an
inspiratory occlusion valve and its association with PEED,
which should be the object of future publications.

METHODS

Five young Large White male pigs with a mean weight
of 25 kg underwent anesthesia (fentanyl, ketamine and
thiopental) endotracheal intubation (6F) and were me-
chanically ventilated with a BIRD 8400 respirator with
a tidal volume sufficient to maintain end tidal carbon
dioxide partial pressure (P,,CO,) around 45 mmHg. A
Swan-Ganz catheter was inserted for hemodynamic as-
sessment and a multiparametric respiratory monitoring
system (CO,SMOPlus - Novametrix-Respironics-Dixtal)
was installed. An arterial line was placed to record blood
pressure and collect blood for blood gases (IL-1640", Ins-
trumentation Laboratory) and hemo-oximetry (OSM-3’
Radiometer) calibrated for swine blood. Whenever nee-
ded, curare (pancuronium) was administered in order to
avoid respiratory efforts.

After left thoracotomy, a BPF was induced by the sur-
gical resection of the lingula at the level required expose
a bronchial stump with a mean diameter of 4mm. Subse-
quently, the thorax was drained (28F) and hermetically
closed.

In the original completed work, the comparison be-
tween ventilatory modes, volume and controled pressure
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was made and since there was no statistically significant
difference between them, we chose to describe the present
results using the volume controlled ventilation (VCV).
This mode was used with 40% FiO,, a variable squared
flow and inspiration:expiration ratio approximately 1:2
maintaining the respiratory rate at 22 cpm. After thoraco-
tomy, the animals were ventilated with tidal volumes of 4
mL/kg, 7 mL/kg and 10 mL/kg, always in the same order,
initially with ZEEP and then with PEEP of 10 cmH,O;
effects on pulmonary gas exchange and fistula output were
observed.

Each sequential step was called treatment. The transi-
tion from one treatment to the other occurred every five
minutes. The PEEP of 10 cmH,O was chosen in order to
highlight its effect, because PEEP of 5 cmH, O is conside-
red physiological.

Fistula output was calculated as the difference between
the inspired and the expired volumes as recorded by the
respiratory monitoring system (COSMO Plus * Novame-
trix-Respironics-Dixtal). Alveolar oxygen partial pressure
(PAO,) was calculated for the three studied tidal volumes
employing the alveolar air equation:** PAO, = (Pb-47) *
FiO, — PaCO,/0.8 where: FiO, = 0.4 and Pb = 700 mmHg
(in Campinas, SP, 693 m altitude), (FiO2 — oxygen inspi-
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red fraction, PaCO, arterial carbon dioxide partial pressu-
re, Pb, barometric pressure).

A descriptive analysis evaluated the position and dis-
persion of the variables. The variance analysis (ANOVA)
with three repeated factors (PEEP and ZEEP/ ventilation
mode — pressure and controlled volume/ tidal volume — 4,
7 e 10 mL/kg) was applied to explain the response varia-
bility between treatments with repeated measures. Due to
the size of the sample and variability of the answers or
measures, a ranking transformation was performed. The
significance level adopted was 5% (p < 0.05)."

RESULTS

Table 1 presents the mean and standard deviation of
each variable recorded before thoracotomy and after the
induction of the BPF at each tidal volume with ZEEP and
with PEEP.

Bronchopleural fistula leak increases with larger tidal
volume at ZEEP. When PEEP is applied the air leak incre-
ases significantly even with small tidal volumes (Figure 1),
reaching an air loss that affects alveolar ventilation (Figure
2). However, PaCO, does not change at higher tidal volu-
mes when PEEP is applied (Figure 3).

Table 1 —- Hemodynamic and respiratory variables collected under volume controlled mechanical ventilation in bronchopleural fistula

Pre-fistula Bronchopleural fistula
Variables 89+ 1,6 mL/kg 4 mL/kg 7 mL/kg 10 mL/kg
ZEEP PEEP ZEEP PEEP ZEEP PEEP ZEEP PEEP
Fistula volume 0 0 2,0+2,8 31 +20,7 11,6 £+ 14,6 59,6 +38 25,8+ 18,3 80,2+ 43,9
(ml) p= 0,006 p=0,001 P=0,001
PaCO, 48,3+3,5 48,1+23 83,7+ 6,9 93+10,1 78,8+12,9 745+13 63,1+74 60,1+83
(mmHg) p=0,052 p=0,385 P=0,120
Sa0, (%) 99,4+0,5 99,8+0,2 84,3+92 84,6+4,4 91,4+74 949+23 935+27 98,6+0,6
p=0,516 p=0,199 P=0,023
SvO, (%) 75+2,8 70,7 +4,6 60,2+3,7 563+33 648+69 61,6+36 63,673 61+5
p=0,160 p=0,444
CO (L/min) 4,7+0,9 4,3+0,9 501 5512 5,7+0,8 5,5+1,2 5,2+0,9 4,7+0,5
D'O2 (ml/ 740 + 139 700 + 168 650 + 98 789 221 806 + 176 808 + 225 757 + 141 703 + 110
min)
VA (ml/cycle) 167 + 66 153 + 53 50 + 14 31+10 107 £ 17 62+17 159 + 22 114 + 17
p=0,012 P=0,001 P=0,003
V’A (L/min) 3,40+ 1,52 3,37 +1,17 1,11 +£0,33 0,68 +0,21 2,35+0,37 1,37+0,37 3,51+0,48 2,50+ 0,38
V’A/Q’ (ratio) 0,70 +0,22 0,78 +0,18 0,22+0,05 0,13+0,05 0,41+0,08 0,26+0,08 0,69+0,14 0,54+0,11
VC (ml) 220 + 58 223 + 58 100,8 + 8 102,6 + 11 167,4+16 173,2+19 238 + 27 245,6 + 31

PaCO, - arterial carbon dioxide partial pressure, Sa0, - arterial oxygen saturation, SvO, — venous oxigen saturation, CO - cardiac output, D’OZ -
oxygen delivery; VA - alveolar ventilation per breath, V’A - alveolar ventilation per minute, V’A/Q’ - ratio between alveolar ventilation and cardiac
output, VT - tidal volume. Results are expressed in meantstandard deviation. Values of p refer to the comparison between ZEEP and PEEP, in each

tidal volume.
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Figure 1 - Fistula output in different tidal volumes. Fistu-
la output are significantly higher with increased tidal volumes,
which varied from 2% to 11% of the tidal volume respectively
from 4 to 10 mL/kg with ZEEP. When PEEP is applied, air leak
increases to over 30% of the tidal volume in all tidal volumes
studied. (*) Significant difference between ZEEP and PEEP (p
value in the table). BP — bronchopleural, PEEP — positive end
expiratory pressure, ZEEP — zero PEEP, VCV — volume control

ventilation.
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Figure 3 — PaCO, in different tidal volumes. PaCO, increased
significantly with lower tidal volumes. Despite a significant di-
fference in alveolar ventilation with higher tidal volumes, no sta-
tistical difference is observed in PaCO, comparing 4, 7 and 10
ml/kg. This is attributed to a significant loss of CO, through the
bronchopleural fistula. NS — Non significant difference betwe-
en ZEEP and PEEP a = Significant difference when compared
to pre-fistula. PaCO, (arterial carbon dioxide partial pressure,
PEEP - positive end expiratory pressure, ZEEP — zero PEEP,
VCV - volume control ventilation.
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Figure 2 — Alveolar ventilation in different tidal volumes.
Alveolar ventilation increases with higher tidal volumes. When
PEEP is applied air leak increases (Table 1) and alveolar ventila-
tion falls in all tidal volumes studied. (*) Significant difference
between ZEEP and PEEP (p value in the table) NS — Non sig-
nificant difference between ZEEP and PEEP  a = Significant
difference when compared to pre-fistula b = Non significant
difference when compared to pre-fistula. PEEP — positive end
expiratory pressure, ZEEP — zero PEEP, VCV — volume control

ventilation.
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Figure 4 — V’A/Q’ in different tidal volumes. V’A/Q’ follows
the same pattern as alveolar ventilation, with a significant fall
at low tidal volume, but increasing with higher tidal volumes.
When PEEP is applied V’A/Q’ falls in all tidal volumes studied.
(*) - Significant difference between ZEEP and PEEP NS = Non
significant difference between ZEEP and PEEP a = Significant
difference when compared to pre- fistula b = Non significant
difference when compared to pre- fistula. V’A/Q’: ratio betwe-
en alveolar ventilation and cardiac output, PaCO, (arterial par-
tial pressure of CO,, PEEP — positive end expiratory pressure,
ZEEP — zero PEEP, VCV — volume control ventilation.
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V’A/Q’ (ratio between alveolar ventilation and cardiac
output) follows the same pattern as alveolar ventilation,
with a significant fall at low tidal volume, but increasing
with higher tidal volumes. When PEEP is applied V’'A/Q’
falls in all tidal volumes studied (Figure 4). Arterial oxygen
saturation falls to unacceptable levels with very low tidal vo-
lume. However, at higher tidal volumes, oxygen saturation
is significantly higher with PEEP than with ZEEP (Figure
5). Cardiac output and oxygen delivery were not affected by
changing tidal volumes up to 10 mL/kg associated or not
with the application of PEEP of 10 cmH,O.
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Figure 5 — Arterial oxygen saturation in different tidal volu-
mes. Arterial oxygen saturation falls to unacceptable levels with
very low tidal volume. However, at high tidal volumes, oxygen
saturation is significantly higher with PEEP than with ZEEP.
This apparent paradox, in view of the lower alveolar ventila-
tion with PEED, is interpreted as better gas exchange promp-
ted by prevention of alveolar collapse with PEEP. (*) Signifi-
cant difference between ZEEP and PEEP (p=0.023).NS = Non
significant difference between ZEEP and PEEP. a = Significant
difference when compared to pre- fistula PEEP — positive end
expiratory pressure, ZEEP — zero PEEP, VCV — volume control

ventilation.
DISCUSSION

Regardless of the cause, when a BPF of significant air
leakage is associated with mechanical ventilation it evolves
with significant morbidity and mortality °. The ideal stra-
tegy in BPF should be to conform and adjust mechanical
ventilation to support adequate gas exchange without in-
terference with hemodynamics in order to reduce air le-
akage, permitting fistula closure. We can reach this with
the tidal volume of 7mL/kg with ZEEP despite moderate
hypercapnia. Adequate arterial oxygen saturation is obtai-
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ned, alveolar ventilation improves and the fistula output is
reduced. When mechanical ventilation with conventional
parameters — tidal volume, respiratory rate, inspiratory
time and PEEP — is applied the air flow through the fis-
tula is maintained, affecting gas exchange and impeding
fistula closure.

In order to significantly control air leakage in the low
frequency controlled mode, the intermittent mandatory
ventilation (IMV) mode has been proposed to allow spon-
taneous respiration °. The superiority of the IMV over to-
tally controlled ventilation was reported by Powner and
Grenvik ¢, suggesting that the use of low tidal volumes, low
respiratory rate, low PEEP and low inspiratory time lead
to decreased BPF flow ®'>'¢. However, this strategy may
worsen pulmonary ventilator distribution, retain CO, and
result in hypoxemia. In this study, controlled ventilation
mode was used to avoid the occurrence of spontaneous
respiration, a factor that may interfere in data analysis.

In clinical practice, VCV has been used more frequen-
tly, but if intra-thoracic pressures increase due to reduced
compliance of the respiratory system, fistula closure may
be jeopardized. In our study, significant statistical diffe-
rence were not found in any variables between the two
ventilatory modes used, volume and controlled pressure,
therefore, we use the results from VCV in a aleatory form.
Authors have observed that in ARDS associated BPF, the
use of pressure controlled ventilation requires the pres-
sure adjustment to assure the preset volume'>'¢. On the
other hand, Denis et al. observed that the use of high peak
pressure to maintain good lung expansion and open new
pulmonary units do not significantly increase air leakage
through the fistula 7. Our observation is that high tidal
volumes increase air leakage and PEEP critically ampli-
fies this effect (Figure 1) concomitantly reducing alveolar
ventilation (Figure 2). Controlled comparative data be-
tween pressure and volume controlled modes related to
BPF output are not available in the literature. This study
revealed that the greater the volume applied and, conse-
quently, higher the intrathoracic pressure, greater is the
fistula output. Nevertheless, it should be emphasized that
these animals had normal lungs without any previous or
acute pulmonary impairment.

Although there is a consensus in the literature that
during conventional ventilation, permissive hypercapnia
should be established to reduce BPE, this intervention is
not free from adverse pulmonary, cardiovascular and neu-
rological effects, besides being highly related to morbidity
and mortality *. In the present study, pre-fistula PaCO, of
48.3 + 3.5 mmHg increased significantly at low tidal volu-
me (4 mL/kg) and remained elevated up to 10ml/Kg. No
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major difference was noted in PaCO, between ZEEP and
PEEP (Figure 3) as was noted for fistula volume (Figure
1) and alveolar ventilation (Figure 2). The expected hyper-
capnia due to reduced alveolar ventilation prompted by
PEEP (Figure 2) did not occur. The probable explanation
is that, despite reduction of the alveolar ventilation, CO,
escapes through the bronchopleural fistula, as has been de-
monstrated by Bishop et al. %

Arterial oxygen saturation fell from 99.4% before the
fistula to 84.3% after induction of the BPF with the tidal
volume of 4 mL/kg and to 91.4% and 93.5% with tidal
volumes of 7 mL/kg and 10 mL/kg respectively, all with
statistical significant difference when compared with the
pre-fistula value. With the tidal volume of 10 mL/kg, al-
veolar ventilation per breath improved significantly with
the addition of PEEP (Figure 4). The low oxygen satura-
tion could be attributed to the increase in PCO, in the
alveolar air.

Calculated PAO, was always higher than 150 mmHg
at all tidal volumes, suggesting that the expected satura-
tion should approach 100%. The increased alveolar to ar-
terial PO, gradient indicates that arterial hypoxemia can-
not be explained only by hypoventilation. A factor that
could explain the arterial hypoxemia is pulmonary vaso-
constriction due to hypercabia as previously observed '*.
A second factor is the occurrence of collapsed alveoli due
to low tidal volumes. As a matter of fact, with higher tidal
volumes, arterial oxygen saturation improves with PEEP
when compared with ZEED, nevertheless without statis-
tical significant difference (Figure 4) despite reduction of
alveolar ventilation (Figure 2). This apparent paradox, is
interpreted as a better gas exchange prompted by preven-
tion of alveolar collapse with PEEP.

It was also observed that venous oxygen saturation
(SvO,, fell from 75% to 65% in the three tidal volumes
studied. The low venous oxygen saturation could be attri-
buted to a higher oxygen uptake due to decreased tissue
perfusion. However, cardiac output did not fall after BPF
and oxygen delivery did not exhibit statistical significant
difference among the three volumes used, which remained
relatively constant after induction of the BPE

Alveolar ventilation in every breath fell effectively from
167ml before the fistula to 50 ml with a tidal volume of 4
mL/kg and to 107 and 159 with tidal volumes of 7 mL/kg
and 10 mL/kg respectively. Alveolar ventilation per breath
worsened with the addition of PEEP in all tidal volumes
(Figure 2) and difference in alveolar ventilation was statis-
tically significant among the three tidal volumes. The re-
lation of the minute alveolar ventilation to cardiac output
results in the V’A/Q’ ratio. This ratio fell from approxima-
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tely 0.70 to 0.22 with the tidal volume of 4ml/Kg and to
0.41 and 0.69 with tidal volumes of 7 mL/kg and 10 mL/
kg respectively. VA/Q’ ratio worsened with the addition of
PEEP in all tidal volumes (Figure 5).

One limitation of this study may be associated to our
healthy animal model. As most BPF in the ICU setting
occur in ARDS, respiratory compliance and resistance
may differ, so that clinical application of our data should
be cautious. A second limitation is the sequence of the
different treatments applied, always in the same order of 4
mlL/kg, 7 mL/kg e 10 mL/kg, with ZEEP and then with
PEEP. It could be argued that the history of one could in-
terfere in the following treatment. However, it would have
been impossible to randomize specific treatment because
many parameters were to be changed and recorded within
a limited time.

CONCLUSIONS

The tidal volume of 7 mL/kg with ZEEP was conside-
red the best tidal volume because, despite moderate hyper-
capnia, arterial oxygen saturation is sustained around
90%, alveolar ventilation improves and the fistula output
is reduced when compared with a tidal volume of 10 mL/
kg. A low tidal volume results in hypercapnia and severe
arterial oxygen desaturation. Finally, at any tidal volume,
PEEP increases the fistula leak and decreases alveolar ven-
tilation. Further studies in animals or patients with abnor-
mal compliance and resistance are necessary.

RESUMO

Objetivo: O presente estudo foi desenhado para identificar
o efeito da pressdo expiratéria final positiva e o volume corrente
pulmonar ideal para ventilar animais com fistula broncopleural
produzida cirurgicamente, com o intuito de reduzir a vazio da
fistula sem afetar a troca gasosa.

Métodos: Avaliacio hemodinimica e respiratdria da troca
gasosa foi obtida em cinco porcos jovens, sauddveis, da linha-
gem Large White, ventilados mecanicamente no modo ventila-
tério volume controlado com FiO, de 0.4 e relagio inspiragao:
expira¢do em torno de 1:2, com freqiiéncia respiratéria mantida
em 22 cpm. A fistula broncopleural foi produzida pela resseccao
da lingula. Um sistema de drenagem a selo d’dgua foi instalado
e o térax foi hermeticamente fechado. A troca gasosa e o débito
da fistula broncopleural foram medidos com animais ventila-
dos sequencialmente com volumes correntes de 4 ml/kg, 7 ml/
kg and 10 ml/Kg alternando zero de pressio expiratéria final
positiva (PEEP) - (ZEEP) e PEEP de 10 cmH,O, sempre na

mesma ordem.
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Resultados: Esses dados sio atribuidos a ventilacio alveolar
reduzida e as anormalidades da ventilagao/perfusio que foram
atenuadas com volumes correntes mais altos. PEEP aumentou
o vazamento de ar pela fistula, mesmo com baixos volumes, de
2.0 +2.8mL para 31 + 20.7mL (p= 0.006) e diminuiu a venti-
lagdo alveolar em todos os volumes correntes. A ventilagao al-
veolar melhorou com altos volumes correntes, mas aumentou
o débito da fistula (4 ml/kg - 2.0 + 2.8mL e 10 mL/kg - 80.2
+ 43.9mL; p=0.001). Baixos volumes correntes resultaram em
hipercapnia (ZEEP - 83.7+ 6.9 mmHg e com PEEP 10 - 93
+ 10.lmmHg) e diminuigio severa da saturagio de oxigénio
arterial, em torno de 84%.

Toneloto MGC, Terzi RGG,
Silva WA, Moraes AC, Moreira MM

Conclusio: O volume corrente de 7 ml/Kg com ZEEP foi
considerado o melhor volume corrente, visto que, apesar da hi-
percapnia moderada, a saturacdo de oxigénio arterial é sustenta-
da em torno de 90%. A ventilagio alveolar melhora e o débito
da fistula é reduzido quando comparado com o volume corrente
de 10ml/Kg. Um baixo volume resulta em hipercapnia e severa
dessaturacdo. Finalmente, em qualquer volume corrente, PEEP
aumenta o débito da fistula e diminui a ventilagio alveolar.

Descritores: Respiracio com pressio positiva; Fistula bron-
quial; Fistula do trato respiratério; Respiracio artificial; Volume
de ventila¢io pulmonar; Hipercapnia; Suinos
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