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Dear Editor,
The use of volatile anesthetic (VA) 

agents for sedation in intensive care 
units (ICUs) is gaining popularity as 
a means of reducing reliance on in­
travenous sedatives such as benzo­
diazepines and opioids [1]. In addition 
to their sedative effects, VA agents 
offer organ-protective properties by 
mitigating pro-inflammatory cytokine 
release and ischemia–reperfusion- 
related cellular injury. They also act as 
potent bronchodilators and vasoac­
tive agents, promoting both arterial 
and venous dilation [1].

Inhaled sedation requires the use 
of anesthesia conservation devices 
(ACDs), typically reserved for ICU 
patients with severe respiratory fail­
ure [2, 3]. We report a case involving 
a 36-year-old pregnant woman who 
experienced a suspected venous air 
embolism (VAE) during caesarean 
section, treated with VA. Her medical 
history included asthma and a prior 
myomectomy complicated by hemor­
rhagic shock, requiring ICU admission. 
At 36 weeks of gestation, she present­
ed with abrupt vaginal bleeding due 
to placental abruption, necessitating 
an emergency intervention. Informed 
consent for publication was obtained 
and documented in the electronic 
medical record.

Under general anesthesia, a post­
partum hemorrhage protocol was 
initiated, including administration 
of tranexamic acid (1 g), fibrinogen 
(2 g), and blood transfusions. Norepi­
nephrine infusion (up to 0.2 µg kg–1 
min–1) was used to maintain adequate 
perfusion. The  caesarean delivery 
was complicated by adhesions from 

her previous surgery and an anterior­
ly located placenta. Immediately af­
ter delivery, the patient experienced 
a sudden and severe drop in oxygen 
saturation, bronchospasm, and hypo­
tension. Norepinephrine was increased 
to 0.5 µg kg–1 min–1 to sustain a mean 
arterial pressure above 65 mmHg.

Arterial blood gas analysis collected 
a few minutes after the onset of hypo­
tension, while under general anaes­
thesia (tidal volume 7 mL kg–1 body 
weight and FiO₂ 100%), revealed 
respiratory alkalosis (pH 7.45), pro­
found hypoxemia (PaO₂ 18 mmHg), 
mild hypocapnia (PaCO₂ 34 mmHg), 
an increased arterial–end-tidal CO₂ 
gradient (PaCO₂–EtCO₂ > 10 mmHg), 
and elevated lactate (2.2 mmol L–1). 
Bronchospasm, refractory to standard 
beta-adrenergic, anticholinergic, and 
corticosteroid therapy, only improved 
following VA administration, with oxy­
gen saturation (SpO₂) progressively re­
covering to > 94%.

Considering the specific risk fac­
tors (placenta abruption, uterine ex­
teriorization, and sudden, persistent 
desaturation despite relatively rapid 
recovery of adequate blood pressure 
values), submassive VAE was hypoth­
esized [4, 5]. In addition to the severe 
hypotension that, on its own, could 
not justify severe hypoxemia, our hy­
pothesis was also supported by a wid­
er PaCO₂–EtCO₂ gradient, indicating 
impaired ventilation–perfusion (V/Q) 
matching or increased physiological 
dead space.

Unfortunately, confirmatory dia­
gnostic investigations for the pre­
sumed diagnosis were not performed 
because of the patient’s intraoperative 



e18

Duccio Conti, Maddalena Pazzi, Peggy Ruggiano, Laura Salucci, Vittorio Pavoni

hemodynamic instability and the lack 
of additional acute therapeutic op­
tions once the acute clinical condition 
had resolved.

Furthermore, given the deterio­
ration of gas exchange after discon­
tinuing VA in the operating room, 
we opted to continue VA sedation 
in the ICU using the Sedaconda ACD 
(Sedana Medical, Danderyd, Sweden). 
The infusion rate was increased to  
20 mL h–1, achieving an end-tidal 
sevoflurane concentration of approxi­
mately 1.4%. The patient’s respiratory 
status improved progressively, with 
complete resolution of symptoms 
within five hours.

In this case, the diagnosis of VAE 
was eventually made through exclu­
sion, guided by hallmark features: 
hypoxia, hypotension, and decreased 
EtCO₂ [4, 5]. In addition, the signs and 
symptoms that led to the suspected 
diagnosis of submassive VAE were 
also corroborated by the exclusion 
of other clinical conditions with simi­
lar manifestations, such as amniotic 
fluid embolism, pulmonary thrombo­
embolism, pneumothorax, or myocar­
dial infarction, through precordial and 
pulmonary Doppler evaluation. Spe­
cifically, the patient’s gas exchange 
probably reflected both hemorrhagic 
shock (elevated lactate) and embolic 
respiratory failure (hypoxemia and 
hypocapnia).

In this case, VA appeared effective 
both intraoperatively and as an ICU 
sedative. VA agents may have played 
a therapeutic role by improving V/Q 
mismatch related to air trapping, alle­
viating bronchospasm and pulmonary 
vasoconstriction through modulation 
of vasoactive mediators, thereby po­
tentially mitigating embolic effects [7].

Specifically, while the potential 
of VA to exacerbate V/Q mismatch 
in pulmonary embolism is a known 
concern – also relevant for vasodila­
tors such as sildenafil – in our case, 
no such adverse effect occurred [8]. 
We hypothesize that despite the em­
bolic event affecting a large portion 
of the pulmonary vasculature, once 
the bronchospasm resolved, the re­
maining healthy lung units could com­

pensate. This may have enhanced VA 
uptake and supported oxygenation.

Additionally, we could hypothe­
size that VA, administered via inha­
lation, also reached the pulmonary 
circulation downstream of the vessels 
occluded by the sub-massive embolic 
event. The vasodilation at the alveolar 
level of the incompletely perfused 
airways could, albeit with reduced ab­
sorption, have favored the dissolution 
of the air bubble. 

Specifically, hypoxic vasoconstric­
tion during embolism, triggered by 
an increase in dead space, represents 
a physiological protective mechanism 
aimed at diverting pulmonary blood 
flow toward better-ventilated areas.  
In our case, the use of VA may have 
initially reduced this physiological re­
distribution of flow. However, the rapid 
resolution of the gas embolism – faci­
litated by VA-induced pulmonary va­
sodilation – likely enabled a prompt 
restoration of circulation to the regions 
previously affected by the embolic 
event. Overall, the beneficial effects 
of VA on bronchospasm, leading to 
improved ventilation, combined with 
enhanced perfusion, may have con­
tributed to optimizing the ventilation–
perfusion ratio and ultimately support­
ing the recovery of adequate SpO₂.

Although the use of sevoflurane 
during VAE has been reported [6], its 
efficacy remains under investigation. 
VA agents may beneficially reduce 
right ventricular afterload in pulmo­
nary hypertension [8, 9], yet their ef­
fect on pulmonary gas-filtering capac­
ity is still not fully understood [9, 10]. 
Moreover, inhaled anesthetics can 
potentially alter the pulmonary vessel 
diameter, potentially facilitating em­
bolus clearance. At the same time, em­
bolic severity also depends on the air 
bubble volume and infusion rate [11]. 
Moreover, VA’s anti-inflammatory 
properties may have further supported 
recovery.

However, the precise mechanism 
underlying the observed improve­
ment in oxygenation following sevo­
flurane administration cannot be de­
finitively established from our data, 
and proposed effects on V/Q matching 

and hypoxic pulmonary vasoconstric­
tion remain speculative. Rather than 
implying a direct causal mechanism, 
we frame the observed improvement 
in oxygenation as an empirical find­
ing that may reflect a combination 
of altered pulmonary perfusion dis­
tribution, changes in ventilatory me­
chanics, or reduced patient–ventilator 
dyssynchrony, all of which have been 
reported in association with VAs.

In conclusion, VA agents were 
used in this case during an obstetric 
emergency and ICU sedation in the 
context of suspected submassive VAE. 
Observationally, their use was asso­
ciated with improvements in hypo­
xemia and hemodynamic stability. 
Based on this single experience, VA 
agents may represent a potential alter­
native; in this case, their use was asso­
ciated with improved oxygenation and 
was hemodynamically well tolerated. 
Although this finding is purely hypo­
thesis-generating and does not imply 
a therapeutic recommendation, fur­
ther studies are needed to better un­
derstand the pathophysiology of VAE 
and to cautiously explore the possible 
role and mechanisms of VA agents in 
this setting.
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