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Summary We report the successful resuscitation of a 38-year-old woman in
cardiac arrest following heterosexual intercourse 7 days after spontaneous abortion
and an instrumental uterine evacuation. The collapse was thought to be due to
venous air embolism (VAE). Her survival neurologically intact was attributed to
appropriate first aid, pre-hospital and subsequent hospital intensive care. Neither
a case of an out-of-hospital air embolism where the patient made a good recovery,
nor a case of miscarriage followed by collapse from air embolism has been reported
in the literature. Air embolism is a very infrequent cause of out-of-hospital cardiac
arrest with a high mortality rate. Predominant causal reasons are severe penetrating
neck or thoracic injuries and sexual activities in pregnancy, when air can pass
into the damaged veins in the wall of the uterus and lead to total obstruction in

the heart. Diagnostics and management techniques for venous air embolism are
discussed. Air embolism should be included in the differential diagnosis for all
young women in cardiac arrest, particularly when occuring during sexual activity.
Instructions in risks of sex
should become part of preg
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Figure 1 An emergency response vehicle (Mercedes-
B
e
R

g
b
t

C

I
e
a
p
o
o
a
(
w
h
t
a
s

r
p
1
p
u
a
(
(
a
t
b
the line until the ambulance arrived. The ambu-
476

Introduction

Life threatening air embolism has become impor-
tant in anaesthesiology and intensive care medicine
as invasive intravascular procedures have become
widespread. Cardiovascular, thoracic, neurological
and obstetric surgeries have also increased amount
of documented venous air embolisms (VAE). In order
to develop VAE, there must be communication
between the vascular lumen and the source of air
as well as a pressure gradient favouring input of the
air into the vessel. Air embolism can occur during
any surgical procedure where there is low venous
pressure in the surgical field, especially when ele-
vated above the level of the heart. Neurosurgical
and head and neck surgery performed on patients
in the sitting position are the most common clinical
situations. Within obstetrics, minor VAE occurs very
frequently during cesarean delivery. In the inten-
sive care unit (ICU), air embolism is most likely to
be encountered during or after insertion of a cen-
tral venous catheter. The air may enter the great
veins directly after the needle is inserted if the hub
is not occluded.1—4

The clinical manifestation varies in both sever-
ity and organs affected. The signs are not specific
and mostly include tachypnea, cyanosis, tachycar-
dia, arrhythmias, hypotension and chest pain. The
most severe cases can lead to unconsciousness and
cardiopulmonary arrest. In humans, the fatal dose
of air is uncertain, but estimated to be between 300
and 600 ml if administered in a single, rapid injec-
tion (100 ml/s). The volume required to cause death
decreases as the rate of air entry increases. 1,2

In the out-of-hospital setting, VAE is a very infre-
quent cause of cardiac arrest with a high mortality
rate as therapeutical possibilities are very limited
compared with in-hospital cases. Predominating
causal reasons are severe penetrating neck or tho-
racic injuries and sexual activities in pregnancy
when air bubbles can pass through the impaired
wall of the uterus and lead to blood flow obstruc-
tion under certain circumstances.1,5,6 The vagina is
a highly distensible organ, especially in pregnancy,
and has an immediate postpartum capacity up to
2000 ml.7,8 It can easily contain a fatal amount of
air under increasing pressure sufficient to dissect
through the cervical canal and reach the venous
drainage of the uterus. Some risk remains for 6
weeks after childbirth while the uterus is returning
to normal and the placental site is healing.

We report a successful cardiopulmonary resus-
citation (CPR) of a young woman in a full cardiac

arrest following sexual intercourse where the col-
lapse was thought to be due to VAE. Neither a case
of out-of-hospital VAE where the patient made a
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enz 316 CDI Sprinter, Germany) and its medical
quipment used in the town of Hradec Kralove (Czech
epublic). Photo: A. Truhlar, MD.

ood recovery nor a case of miscarriage followed
y collapse from air embolism has been reported in
he literature.

ase report

n August 13th, 2005, a 38-year-old woman was
ngaged in sexual intercourse with her husband in
rear entry position. While the act was still in

rogress, the young woman unexpectedly devel-
ped unconsciousness, gasped and collapsed down
n the bed. Seven days before she had undergone
n evacuation of retained products of conception
ERPOC) after spontaneous abortion in the 12th
eek of gestation in the University hospital. It was
er third pregnancy after she had given birth to
wo healthy children. Although the gynaecologist
dvised her of the risk of sexual activities after the
urgical procedure, the advice was not respected.

An emergency call from the husband was
eceived in the regional emergency medical dis-
atch centre in the town of Hradec Kralove at
:49:08 a.m. (T = 0). The national emergency tele-
hone number for ambulance service (155) was
sed. An emergency physician, a paramedic and

driver staffed the mobile intensive care unit
Figure 1), which was alerted at 1:51:10 a.m.
T + 2 min 2 s) and left its base immediately. After
n emergency response vehicle was dispatched to
he scene, the EMS dispatcher provided the hus-
and with telephone-assisted CPR and stayed on
ance stopped at 1:58:57 a.m. (T + 9 min 49 s) and
MS personnel got to the patient’s side in the third
oor at 2:01:06 a.m. (T + 11 min 58 s).
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igure 2 The first monitored rhythm (asystole) recorded

The woman was found lying naked on the floor
n the bedroom in asystolic cardiac arrest. She had
idely dilated, unreactive pupils. There was strik-

ng hyperaemia and cyanosis of the upper thorax,
eck and face with increased jugular veins filling.
he was slightly bleeding from trachea and genitals.
er husband was providing his wife with mouth-
o-mouth breathing and chest compressions. The
mbulance staff took over care and immediately
tarted advanced life support (ALS) approximately
2 min after the collapse happened.

ALS was performed according to the Interna-
ional Guidelines 2000 for Cardiopulmonary Resus-
itation and Emergency Cardiovascular Care (Inter-
ational Liasion Commitee on Resuscitation). The
atient’s airway was secured by a tracheal tube

internal diameter 7.5 mm) without any compli-
ations. Intermittent positive-pressure ventilation
IPPV) was initiated with a transport ventilator Oxy-
og 1000 (Dräger Medical, Germany). Ventilatory

t
o
p
a

igure 3 A 12-lead electrocardiogram (Lifepak 12, Medtron
f spontaneous circulation showed sinus rhythm with first de
II, III, aVF, V3—V5) suggesting inferior and anterolateral inj
rtery originates above the right cusp of the aortic valve on
redominantly blocked by air in a patient who is lying down.
rtly after the EMS personell arrival at the patient’s side.

ariables were: FIO2 1,0, respiratory rate 12/min,
idal volume 10 ml/kgBW, I:E ratio 1:2, positive
nd-expiratory pressure (PEEP) level of 3 cm H2O.
he patient was given adrenaline [epinephrine]
1:1000) 1.0 mg by the tracheal route. After venous
ccess via an external jugular vein was obtained
nd secured, 1.0 mg of adrenaline IV was given
very 3 min (up to total dose of 8.0 mg). Atropine
.0 mg was given as asystole was the first moni-
ored rhythm (Figure 2). Ventricular fibrillation (VF)
eveloped after 5 min. Biphasic defibrillation with
ifepak 12 device (Medtronic Physio-Control, USA)
as performed five times (initial sequence of 200,
00 and 360 J external shocks was delivered). Amio-
arone in a single dose of 300 mg IV was given
or refractory VF after the first three defibrilla-

ion efforts failed. The clinical symptoms suspicious
f acute pulmonary embolism made an emergency
hysician give heparin IV in a dose of 5000 units
s an antithrombotic agent. No alkaline buffer was

ic, USA) obtained approximately 4 min after the return
gree atrio-ventricular block and ST-segment elevations
ury or acute myocardial infarction. The right coronary

the anterior wall of ascendent aorta and thus can be
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Figure 4 In order to decide if primary transport to the coronary intervention laboratory was required, the pre-
hospital electrocardiogram was repeated. The second record showed junctional rhytm and non-specific ST-segment
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abnormalities. At this moment myocardial infarction was
the differential diagnosis.

used during CPR. The fifth defibrillation attempt
(360 J) was successful at 2:13:10 a.m. (T + 24 min
2 s) and a spontaneous circulation was restored
(ROSC). In order to maintain MAP above 70 mmHg,
an infusion of noradrenaline [norepinephrine] was
started at an approximate rate of 0.9 �g/kg/min.
12-lead electrocardiography (ECG) was completed
at the scene at 2:17:18 a.m. (Figure 3) and at
2:25:29 a.m. repeated (Figure 4) as the ECG pattern
promptly changed after ROSC. The first ECG showed
sinus rhythm with first degree atrio-ventricular
block and ST-segment elevation suggesting antero-
lateral and inferior injury or acute myocardial
infarction. The second record showed junctional
rhythm and non-specific abnormalities of the ST-
segment. The woman was transferred directly to
the University hospital department of anaesthe-
siology and intensive care medicine. Mechanical
ventilation had to be enabled by sufentanil 10 �g IV
and pipecuronium 4.0 mg IV during transportation.

The patient was admitted to ICU at 2:50 a.m.
(T + 61 min). The blood pressure at the time of
admission was 107/75 mmHg, the heart rate was
94/min, the oxygen saturation was 98% while the
patient was being ventilated with FIO2 0.6, and
the temperature was 34.7 ◦C. After connection
to the ventilator, an arterial catheter, central
venous catheter, nasogastric tube, Foley catheter
and oesophageal temperature probe were placed.
At 3:00 a.m., shortly after the patient’s arrival
at ICU, moderate therapeutic hypothermia was
started with target of core body temperature 33 ◦C
to prevent ischaemic brain damage. Metabolic aci-

dosis was corrected with a bicarbonate infusion.
There was haemodynamic instability and a mean
arterial pressure above 65 mmHg was maintained by
noradrenaline infusion. Analgesia and sedation was

p
n
o
f

considered to be the probable cause of cardiac arrest in

rovided by midazolam and sufentanil. Continuous
nfusion of furosemide 1 mg/h was started to keep
he urine output above 100 ml/h. During the first
our of admission an ECG was recorded and blood
amples were taken. The ECG revealed sinus rhythm
ith a negative T-wave in V1 − V6 with no significant
hanges over the ensuing days. Selected biochem-
stry values were: creatinkinase, 5.64 �kat/l; MB
raction of creatinkinase, 2.37 �kat/l; troponin T,
.626 �g/l; D dimers, 19.4 mg/l; arterial lactate,
.6 mmol/l. The arterial blood gases were pH,
.1; pO2, 80 mmHg; pCO2, 40.5 mmHg; BE −15. The
ardiology service was consulted immediately but
ardiac catheterisation was not advised. Echocar-
iography was not performed due to the bedside
navailability. After 24 h, therapeutic hypothermia
as completed and controlled rewarming started
t 0.5 ◦C/h. Simultaneously sedation was tapered
nd the dose of noradrenaline decreased. On day 4
ajor organ functions were stable, she started to

bey commands and was extubated after a trial of
pontaneous breathing lasting 10 min. On day 5 the
atient was discharged from ICU with no apparent
eurological deficit.

After ICU discharge, the patient underwent car-
iac catheterisation, lower-extremity venous test-
ng (duplex ultrasonography), thoracic and pelvic
ltrasound, transthoracic echocardiography (TTE),
ransesophageal echocardiography (TEE), teleme-
ry heart monitoring and ventilation—perfusion
canning to exclude possible causes of out-of-
ospital cardiac arrest. Brain and heart magnetic
esonance (MR) imaging and brain MR angiogra-

hy (MRA) were performed in August, 26th with
o abnormalities detected. No signs suspicious
f arrhythmogenic right ventricle dysplasia were
ound. The left ventricle ejection fraction was cal-
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ulated to be 67%. An electrophysiological study
EP study) was performed on August, 29th and did
ot detect abnormalities in the cardiac electrical
onduction system. Gynaecological, neurological
nd haematological examinations were done with
o pathological findings. Prophylactic anticoagu-
ation therapy with low-molecular-weight heparin
LMWH) was terminated and the woman was dis-
harged from hospital on September, 1st (on day
0) with a cerebral performance category (CPC) of
(conscious, no neurological disability). At 6-month

ollow-up she was in good health with a CPC of 1.

iscussion

he differential diagnosis in a young healthy patient
uch as this woman, who presented with an out-
f-hospital cardiac arrest, is broad and includes
ardiac and non-cardiac disease. An extensive diag-
ostic process was performed to find the primary
ause of her sudden collapse.

Ischaemic heart disease is the leading cause
f death in the world.9 The patient’s initial ECG
as suggestive of acute myocardial infarction, but

ubsequent ECG records showed only non-specific
ariations. No characteristic symptoms of myocar-
ial ischaemia (chest pain, dyspnoea, epigastric
iscomfort) were present in the patient, although
ome patients present asymptomatically. Coronary
rtery disease was excluded at coronary angiog-
aphy. The initial ECG changes and the transient
levation of cardiac markers can be attributed to
he cardiac arrest and prolonged course of chest
ompressions. Further samples showed borderline
r normal values.

Cardiac causes of obstruction to blood flow
nclude cardiac tamponade, aortic stenosis and
ypertrophic obstructive cardiomyopathy. There
as no known history of trauma to explain car-
iac arrest due to the rapid accumulation of blood
n the pericardial sac. Non-traumatic tamponade
aused by aortic dissection or myocardial rupture
ould not be resuscitated without rapid surgi-
al intervention. Aortic stenosis and obstructive
ardiomyopathy usually cause symptoms including
yspnoea and chest pain. In hospital, all these
auses were definitely excluded by MR scan and
chocardiography.

Patients with congenital anatomical heart dis-
ase may also be at increased risk for sudden death
rom cardiac causes even if the defect has been

epaired.10 No signs of structural heart disease
ere found both on echocardiography and MR imag-

ng. The patient had no history of congenital heart
isease.

l
r
l
r
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Primary dysrhythmic causes of cardiac arrest
ay or may not be associated with structural

eart disease. Coronary artery disease, dilated
nd hypertrophic cardiomyopathy were excluded.
elemetry heart monitoring and an electrophys-
ological study did not detect any signs of
ysrhythmias or structural abnormalities in the
lectrical conduction system of the heart. There
ere no cardiac dysrhythmias present in the
atient’s history. Although we are not able to
xclude a dysrhythmic cause for sure, it seems to
e unlikely.

Sudden cardiac arrest can also happen in
atients with viral myocarditis where ST-segment
levation and increased enzyme levels are
escribed despite normal coronary arteries.10

owever, this patient neither had preceding signs
f infection nor chest pain.

Most frequent non-cardiac internal causes of
ut-of-hospital cardiac arrest include lung dis-
ase, cerebrovascular disease, epilepsy, metabolic
isorders (diabetes mellitus, renal disease) and
ulmonary embolism.9 Respiratory causes, includ-
ng bronchospasm, aspiration, or both, should be
onsidered but seem to be unlikely in a patient
ith no history of dyspnoea. The previous med-

cal history together with the complete recovery
nd the normal result of the neurological exam-
nation (including brain MR imaging, brain MR
ngiography and carotid ultrasound) makes a neu-
ovascular origin of cardiac arrest very improbable.
here was also no supporting historical or physi-
al evidence of seizures. Metabolic disorders and
ntoxication were excluded by laboratory examina-
ion.

Non-cardiac conditions that obstruct blood flow,
uch as spontaneous tension pneumothorax, can
lso lead to cardiac arrest but not without pre-
eding symptoms (chest pain and dyspnoea), as it
as in our case. Moreover, this condition is unlikely

o be successfully resuscitated without treating the
recipitating cause. Pneumothorax was exluded by
normal chest X-ray performed immediately after

CU admission.
As the patient presented with hyperaemia and

yanosis of the upper thorax, increased jugular
eins filling and elevated D-dimer level, pulmonary
mbolism was initially considered to be the most
ikely diagnosis. However, because elevations of D-
imer are non-specific, an abnormal result has a
ow positive predictive value. The positive D-dimer
evel after previous cardiac arrest, but negative

ower-extremity venous testing (duplex ultrasonog-
aphy), thoracic and pelvic ultrasounds reduced the
ikelihood of deep venous thrombosis and from that
esulting thromboembolism. Ventilation—perfusion
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Table 1 Clinical details of the 22 reported cases of severe out-of-hospital air embolisms associated with sexual activities

Patient details VAE circumstances Clinical manifestation Outcome Ref.
38-year-old woman, 7 days after

abortion (12th week)
Heterosexual intercourse with rear entry
position

Collapse, gasping, cardiac arrest Survival, full recovery Reported case

36-year-old woman, pregnancy
(30th week)

Orogenital sex (air insufflation) Abdominal tightness, seizures,
unconsciousness (without cardiac arrest)

Survival, neurologic
dysfunction

Bray et al.8

19-year-old woman, pregnancy
(27th week)

Orogenital sex (air insufflation) Collapse, dyspnea, somnolency (without
cardiac arrest)

Survival, infant
delivered and survived

Fyke et al.5

Pregnancy (38th week) Orogenital sex (air insufflation) Unknown Survival, infant
delivered and survived

Hill and Jones21

Pregnancy Orogenital sex (air insufflation) Cardiac arrest Death Kaiser26

28-year-old woman, pregnancy
(30th week)

Orogenital sex (air insufflation) Abdominal pain, convulsions, cardiac
arrest

Death Aronson and Nelson7

20-year-old woman, pregnancy
(38th week)

Orogenital sex (air insufflation) Gasping, convulsions, cardiac arrest Death Aronson and Nelson7

16-year-old woman, pregnancy
(20th week)

Orogenital sex (air insufflation) Dyspnea, collapse, death Death Heid27

17-year-old woman, pregnancy
(20th week)

Orogenital sex (air insufflation) Sudden death Death Benjamin28

16-year-old woman, pregnancy
(24th week)

Orogenital sex (air insufflation) Sudden death Death Wuermeling29

17-year-old woman, pregnancy Orogenital sex (air insufflation) Sudden death Death Allen30

17-year-old woman, pregnancy
(20th week)

Orogenital sex (air insufflation) Sudden death Death Hendry31

26-year-old woman, pregnancy Orogenital sex (air insufflation) Sudden death, strong vaginal bleeding Death Soska et al.32

16-year-old woman, pregnancy
(full term)

Orogenital sex (air insufflation) Collapse, cardiac arrest (death in 35 min) Death Fatteh et al.33

19-year-old woman, pregnancy Orogenital sex Not stated Death Herzig and Mojola34

Pregnancy Vaginal ‘‘fisting’’ during foreplay Unknown Death, infant delivered
brain dead

Eckert et al.17

Pregnancy Heterosexual intercourse with rear entry
position

Unknown Death Lifschultz and
Donoghue18

22-year-old woman in puerperium
(8 days after delivery)

Heterosexual intercourse with rear entry
position

Sudden collapse, vaginal bleeding,
cardiac arrest

Death Batman et al.13

29-year-old woman in puerperium
(5 days after delivery)

Heterosexual intercourse in the
missionary position

Sudden death Death Batman et al.13

Non-pregnant woman Vaginal ‘‘fisting’’ Unknown Death Fain and
McCormick14

40-year-old non-pregnant woman Autoerotic practice (carrot insertion) Unknown Death Marc et al.16

17-year-old non-pregnant woman Heterosexual intercourse with rear entry
position

Sudden death (probable vaginal
laceration during digital foreplay)

Death Sadler and Pounder15
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Figure 5 Sexual rear entry position during an inter-
course seems to increase the danger of air embolism.
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ut-of-hospital cardiac arrest from air embolism du

canning is an essential diagnostic study and a
ormal scan essentially excluded diagnosis of pul-
onary thromboembolism.11,12

Not only thromboemboli released into the venous
irculation can induce acute pulmonary vascular
bstruction, but other embolic sources such as
at, tumor cells, amniotic fluid, foreign bodies and
ir. Based on the patient’s history (collapse during
exual intercourse after recent instrumental evac-
ation of retained products of conception), clinical
resentation and an absence of evidence of any
lternative explanation, we assume that the VAE
as very likely to be responsible for cardiac arrest.
Out-of-hospital air embolism leading to acute

ight-heart failure or cardiac arrest is very rare.
n the literature, it is described more commonly in
regnant women (Table 1). In the pregnant female,
he air is forced into the cervical canal by insuffla-
ion or the piston effect of the penis or finger in the
agina and could dissect the placental membranes
nd enter the non-collapsible veins at the placen-
al edge. The key factor is the distensibility of the
agina in pregnancy during which up to 2000 ml of
ir under pressure may be introduced.8

No case of severe air embolism following mis-
arriage has been reported yet. The mechanism
eems to be the same as in reported deaths due
o sexual intercourse in puerperium. Uterine spi-
al arteries are converted by invading trophoblasts
nto distended uteroplacental arteries in the early
regnancy. The sequence of events by which these
rteries thrombose and the endometrium regen-
rates after parturition is not clearly understood
ut involution of the placental site is normally
omplete within about 3 weeks. Delay in the physi-
logical obliteration of the large vessels underlying
he placental site is not uncommon and typically
resents as a haemorrhage in the first few weeks
f the puerperium.13 In that period, the wall of
he uterus where the placenta was attached dur-
ng pregnancy is raw with gaping blood vessels. If
ir is introduced into the uterus under pressure the
ir bubbles tend to pass into the circulation. The
otential hazard of sexual intercourse in pregnancy,
uerperium and after miscariage should be more
idely appreciated by physicians and all pregnant
omen should be informed that having sex within 6
eeks after delivery or abortion carries a risk that
an even be fatal.

In non-pregnant females, fatal air embolism
ollowing repeated insertion of the fist into the
agina and following penile-vaginal intercourse

ave also been reported.14,15 An exceptional case
as reported in a woman using a carrot in the vagina
uring an autoerotic practice.16 The mechanism of
very rare VAE in a non-pregnant female is thought

o
c
s

ight ventricle (B) produces pressure gradient favouring
ir passage to the heart.

o be through vaginal laceration and rupture of
aginal wall veins into which a large volume of air
s introduced by the piston effect of either the fist,
enis or foreign body in the vagina.14—17

Although the effect of coital posture has not
een studied, three cases of VAE during hetero-
exual intercourse were reported with a rear entry
osition.13,15,18 We suppose that the sexual posi-
ion, particularly if the uterus is raised above the
ight ventricle during intercourse (Figure 5), can
ignificantly increase the danger of air embolism.
elvic elevation produces a gravitational pressure
radient favouring passage of air along the inferior
ena cava.15 Also in the reported case, a rear entry
osition prior to cardiac arrest was confirmed by
uestioning the male partner.

Patients with VAE may present with a wide
ariety of mainly non-specific symptoms. Pul-
onary or cardiovascular function compromise

ften dominates the clinical picture. The most
erious clinical manifestation of VAE leading
o out-of-hospital cardiac arrest should be dif-
erentiated from aortic dissection, pericardial
amponade, myocardial infarction, ventricular dys-
hythmia, stroke, intracranial bleeding, pulmonary
hrombembolism, tension pneumothorax and acute
ulmonary oedema. Some are potentially reversible
auses for which specific treatment exists and must
e considered during any cardiac arrest, particu-
arly if non-shockable rhythms are being monitored
,19.

Laboratory abnormalities vary with the severity

f the embolism but lack specificity for this pro-
ess as well. Reports of VAE in humans describe
inus tachycardia, non-specific ST-segment and T-
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wave changes and evidence of acute ventricular
strain. Different atrial and ventricular dysrhyth-
mias may be noted. Chest radiographs are usually
normal but later may show evidence of pulmonary
oedema. Arterial blood gases reflect abnormalities
in the matching of ventilation and perfusion. Pul-
monary artery pressure may remain normal, with an
increased central venous pressure, due to a large
air bubble present in the outflow tract of the right
ventricle. Only three findings are relatively spe-
cific for VAE: X-ray visualization of air in the right
heart or pulmonary arteries, air bubbles in the reti-
nal vessels and the characteristic ‘‘mill wheel’’
murmur.1,5 If the air blocking the right ventricle is
mechanically separated into smaller bubbles with
a closed-chest cardiac massage, detection of VAE
is very difficult. In cases such as ours, in which
specific findings were absent, the diagnosis of air
embolism was mainly based on the patient’s history
and exclusion of another possible causes explaining
out-of-hospital cardiac arrest.

In anaesthesiology, monitoring methods (e.g.
precordial and/or transoesophageal echocardiogra-
phy, intra-arterial blood pressure and/or pulmonary
artery pressure monitoring, capnography) are used
for early recognition of clinically important VAE
and they became standard in high-risk surgical pro-
cedures. After VAE detection immediate measures
should follow: (1) rapid identification and obtura-
tion of the air entry, (2) 100% oxygen delivery, (3)
patient positioning (head down on the left side posi-
tion may result in reduction of the right ventricular
outflow obstruction), (4) air retrieval using a cen-
tral venous catheter or direct needle puncture of
the right heart in the case of cardiac arrest and
(5) other measures to stabilise the circulation (e.g.
vasoactive drugs, chest compressions, cardiopul-
monary bypass). Closed-chest compressions have
been recommended as a means of forcing air from
the right ventricle into the small pulmonary ves-
sels. Hyperbaric oxygen therapy may also be useful
in patients with severe central nervous system or
cardiac manifestations.1,4,8,20

In the pre-hospital setting, the majority of diag-
nostical procedures widely used in the hospital
environment are not applicable. The patient’s his-
tory, clinical manifestation and a few monitoring
methods (e.g. ECG, oxygen saturation, capnome-
try) are the only features leading to a working
differential diagnosis out of hospital. The possibil-
ities of therapeutic interventions are also limited.
The extent of these measures depends on emer-

gency ambulance or helicopter equipment and the
structure of the EMS team. The European EMS
model may profit from physician-staffed emergency
response vehicles in certain conditions. Above all,
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he therapeutic and decision-making competences
f an emergency physician are more extensive com-
ared with those in a paramedic system.

Only three cases of non-fatal air embolism asso-
iated with sexual activity have been reported
n medical literature, but none had documented
ardiac arrest and successful cardiopulmonary
esuscitation.5,8,21 In our case, the patient’s sur-
ival without remaining neurological sequalae
as attributed to the sequence of high quality
ystander CPR, emergency physician guided pre-
ospital care and hospital intensive care. Cardiac
rrest outcome depends on immediate resuscitative
fforts. Any delay before treatment, either basic or
dvanced life support, determines both the imme-
iate and overall prognosis.22 Dispatcher-assisted
PR may also contribute to a higher rate of survival
rom out-of-hospital cardiac arrest.23

The most important determinant of ROSC is
he interval from collapse to initiation of CPR.
owever important the collapse time identifica-
ion is for making therapeutic decisions, the EMS
ersonnel are usually not able to obtain this infor-
ation with the exception of witnessed cardiac

rrests. In the reported case, we suppose basic
ife support was started within 2 or 3 min after
he collapse occurred. The time the call was
eceived was recorded by EMS dispatch centre soft-
are (Dispecer, Profia, Czech Republic) as well as
ll the core time events associated with emer-
ency response vehicle movements (the time the
rst emergency response vehicle is mobile and
he time the vehicle stops). There is a differ-
nce between the call—response interval (period
rom call receipt by EMS dispatcher to the moment
he emergency response vehicle stops moving)
min 49 s (time points extracted from EMS dis-
atch and ambulance GPS navigation softwares),
nd the real collapse-to-CPR by EMS personnel
nterval that took more than 11 min 58 s defi-
itely. The exact time points were extracted from
he relevant emergency call record as an EMS
ispatcher provided the husband with telephone
nstruction in CPR until the EMS personnel arrival.

short delay was registered in the call-processing
ime which exceeded the 1-min standard as the
xcited husband was neither able to describe
he main symptoms nor location of the incident.
n most cases of data collection it is difficult
o document the exact time of arrival at the
atient’s side, taking into account the interval
rom leaving the emergency response vehicle to

eginning the advanced life support. This previ-
usly established interval is therefore no longer
ecommended to be recorded for resuscitation
egistries.24,25
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ut-of-hospital cardiac arrest from air embolism du

Pre-hospital ROSC is just the first step toward
he survival to hospital discharge. Interventions in
he post-resuscitation period are likely to influence
he final outcome significantly. One of them could
e mild therapeutic hypothermia that is thought to
uppress many of the chemical reactions associated
ith reperfusion brain injury and optimise neuro-

ogical recovery.19 Immediate temperature control
uring early post-resuscitation care might have con-
ributed to the good clinical outcome. The woman
as discharged from hospital 3 weeks after the car-
iac arrest with a CPC of 1 and 6 months later
assed a foreign language exam successfully.

onclusion

e report a case of out-of hospital cardiac arrest
n a young woman having sexual intercourse shortly
fter abortion and instrumental uterine evacuation.
he most probably cause of cardiac arrest was air
mbolism. A retrospective diagnosis of air embolism
elated to sexual intercourse was based on the
atient’s history and negative information about
ther possible causes explaining cardiac arrest.
his case appears to be the first reported instance
f successfully resuscitated air embolism associ-
ted with sexual intercourse in the out-of-hospital
etting. The patient’s survival without lasting mor-
idity was attributed to the sequence of immediate
ystander CPR and highly skilled pre-hospital and
ubsequent hospital intensive care.

The potential risk of sexual intercourse dur-
ng the first few weeks after delivery or abortion
hould be more emphasised by physicians. Instruc-
ions in risks of sexual intercourse during pregnancy
nd the puerperium should become an insepara-
le part of pregnant women’s education. Infrequent
ir embolism should be included in the differ-
ntial diagnosis for all young women in cardiac
rrest, particularly when it happens during sexual
ctivity.
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