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The ex-utero intrapartum treatment (EXIT) procedure is a
technique designed to allow partial foetal delivery via
caesarean section with establishment of a safe foetal airway
by either intubation, bronchoscopy, or tracheostomy while
foetal oxygenation is maintained through utero-placental
circulation. The most common indication for the EXIT
procedure is the presence of foetal airway obstruction, which
is usually caused by a prenatal diagnosed neck mass. We
report 3 cases of head and neck tumours with airway
obstruction treated by means of EXIT and with different
solutions in the management of the airway. With the
involvement of Paediatric Otolaryngologists in EXIT, new
indications and select variations from the standard EXIT
protocol should be considered.
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Procedimiento EXIT en el manejo de fetos con severo
compromiso respiratorio. La perspectiva del
otorrinolaringólogo pediátrico
El ex-utero intrapartum treatment (EXIT) es una técnica
diseñada para permitir un parto fetal parcial a través de
una cesárea y el establecimiento de una vía aérea fetal se-
gura a través de intubación, broncoscopia o traqueotomía
mientras la oxigenación fetal se mantiene a través de la
circulación uteroplacentaria. La indicación más frecuente
de EXIT es la obstrucción de la vía aérea fetal, habitual-
mente causada por una masa cervical diagnosticada pre-
natalmente. Presentamos 3 casos de tumoraciones de
cabeza y cuello con compromiso de la vía aérea tratados
mediante EXIT y con diferentes soluciones en el manejo
de la vía aérea. Con la implicación de los otorrinolaringólo-
gos pediátricos en el EXIT, aparecerán nuevas indicaciones
y podrán valorarse variaciones del protocolo básico.

Palabras clave: Tratamiento ex utero intrapartum (EXIT).
Teratoma cervical. Epignatus. Linfangioma cervical.
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CASE 1

This is an oronasopharyngeal teratoma or epignathus
with a prenatal diagnosis at 18 weeks gestation, with
considerable polyhydramnios, during the patient’s second

pregnancy. In trying to prevent airway intubation problems
that may be potentially lethal, an EXIT procedure was
scheduled at 35 weeks gestation. During the EXIT procedure
a caesarean section with partial exposure of the foetus was
performed. Given the impossibility of performing intubation
or bronchoscopy, a tracheostomy was done while foetal
oxygenation was maintained through utero-placental
circulation (total time was 7 minutes). Complications arose
in management of the mother due to early detachment of
the placenta (abruptio placentae). The newborn was then
taken to the neonatal intensive care unit. Four days later
tumour exeresis (epignathus) and closure of the tracheostomy
were performed together with post-operative elective
intubation during a 24-hour period. The next day extubation
and direct laryngotracheoscopy were performed. The patient
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was released from the hospital 20 days after the EXIT
procedure and follow-up has continued for 24 months, with
no airway problems present (Figure 1).

CASE 2

A male foetus of a pregnant 30-year-old woman was
diagnosed with a cervical tumour at 18 weeks gestation,
detected during a routine ultrasound scan. The subsequent
foetal MRI scan showed that the tumour was compatible

with a cervical teratoma. During the EXIT procedure,
intubation was impossible due to the large degree of
laryngotracheal distortion produced by the tumour;
tracheostomy was also impossible due to the presence of
the tumour at the mid-cervical level. Therefore, it was
decided to perform a cervical excision of the tumour to
decompress the larynx and trachea, while the patient
remained with utero-placental circulation and then
orotracheal intubation.

Once the patient was ventilated through the endotracheal
tube and the umbilical cord was cut, excision and complete
exeresis of the tumour were performed separately, while
the obstetric team continued taking care of the mother. The
patient was released 7 days later and follow-up during 
6 months has not shown any problems (Figure 2).

CASE 3

A male foetus was diagnosed with an oropharyngeal and
cervical tumour after his 27-year-old mother had a routine
ultrasound scan at 32 weeks gestation. The cystic and
multilobulated nature of the mass indicated a lymphatic
malformation. Given the size of the mass, its oropharyngeal
component and the tracheal compression it produced, an
EXIT procedure was scheduled. The obstetric team
performed the caesarean section and partial exposure of the
foetus where a large, depressible glossocervical mass was
seen. Orotracheal intubation was successful on the first
attempt and the patient was taken to the neonatal intensive
care unit. The next day, a standard tracheostomy was
performed in order to manage the patient and avoid
accidental extubation. The patient has undergone aspiration
treatment of the cysts along with OK432 injections, as well
as radiofrequency. Two months following the EXIT
procedure, however, it is still not possible to remove the
cannula (Figure 3).

DISCUSSION

In this series of cases, 3 different types of airway
management are shown in 3 separate cases of head and neck
tumours compromising the airway.

Naturally, EXIT procedures are a multidisciplinary
approach (within a true foetal surgery programme)1,2

requiring meticulous pre-operative planning that involves
the departments of neonatology, obstetrics, paediatric
surgery, paediatric radiology, paediatric and maternal
anaesthesia, and maxillofacial surgery. Each team member
has a specific role during the procedure.

The paediatric otorhinolaryngologist has to establish an
airway, preferably while the foetus is still on placental
circulation. The algorithm established for the procedure is
shown in Figure 4, which will probably be adapted as more
experience is acquired.

EXIT procedure indications have greatly increased. Initially,
an EXIT procedure was planned in order to extract
endotracheal plugs placed in the foetal trachea by obstetricians

Pellicer M et al. EXIT Procedure in the Management of Severe Foetal Airway Obstruction

488 Acta Otorrinolaringol Esp. 2007;58(10):487-90

Figure 1.

Tracheostomy during

the EXIT procedure on

a patient with

epignathus.

Figure 2. Intubation

following

decompression of the

larynx and trachea by

cervical excision

surgery.

Figure 3. Orotracheal

intubation on the first

attempt.



or paediatric surgeons to treat a foetus’s congenital
diaphragmatic hernias.3 Little by little, EXIT procedure
indications have shifted to include head and neck tumours
with airway obstruction and CHAOS (congenital high airway
obstruction syndrome, associated with forms of laryngeal
atresia)4,5 or forms of severe mandibular hypoplasia.6

Therefore, paediatric otorhinolaryngologists, with their vast
general experience regarding the airways, are expected to
be called on more and more often by their obstetric colleagues.
This trend may explain the increase in EXIT procedures found
in otorhinolaryngology literature.7,8 We believe the
involvement of paediatric otorhinolaryngologists in this
technique will lead to it being indicated in more cases.

Paediatric otorhinolaryngologists must be consulted and
they should know the basic lines of action so that variations
may be considered whenever unusual situations arise or
immediate action is required, all the while maintaining
thorough pre-operative planning even in the most difficult
cases.
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