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Ex utero intrapartum treatment
Roland Zimmermann, Zurich

EXIT, an acronym for ex utero intrapartum
treatment, is a procedure which has been developed
in the USA establishing an airway in newborns with
obstructed upper airways while oxygenation is still
sufficient through the umbilical circulation
(Cormblehome et al.). Typical indications include
giant foetal neck masses, prenatally detected laryn-
geal atresia, iatrogenic occlusion of the trachea as
a therapeutic option for treatment of severe
congenital diaphragmatic hernia, and anticipated
pulmonary insufficiency requiring extracorporal
membrane oxygenation (ECMO).

An EXIT procedure requires a deep general
anaesthesia of the mother to allow complete relax-
ation of the uterus, often a longitudinal laparatomy,
sometimes an uncommon uterine incision to avoid
cutting through an anterior lying placenta, and the
stapling of the uterotomy to avoid maternal haem-
orrhage. 

Only the head and trunk of the baby is deliv-
ered to avoid complete contraction of the uterus,
thus allowing establishing an airway by fibro-optic
instruments without  hurry.

The maternal risks include a higher incidence
of uterine atonia after delivery of the placenta.

An EXIT procedure is a highly concerted action
involving many people, which has to be planned thor-
oughly. In addition to the obstetrical team a neona-
tology team or a paediatric anaesthesiology team is
required at the table. If paediatric surgery is needed
paediatric surgeons are completing the team.

A selection of sterile instruments has to be
available. The costs for an EXIT procedure are high.

In this issue Kern et al. describe their experi-
ence with the EXIT procedure in five cases with
divergent indications. Two cases had severe pleural
effusions, two cases a congenital cystic adenoma-
toid malformation (CCAM) of the lung and one
case had a lung sequester. They delivered five cases
with a modified EXIT procedure. The modifica-
tions of the classical EXIT include spinal anaesthe-
sia in three cases, a complete delivery of the child
and a specific relaxation of the uterus (no informa-
tion included) in only one case. The time between
uterotomy and cord clamping was 4-5 minutes in
four and 9 minutes in one case. The authors con-
clude that “our experience shows that the EXIT
procedure is a feasible approach for some compro-
mised foetuses with intra-thoracic lesions with
minimal maternal and neonatal morbidity.”

I do not agree with this conclusion regarding
the expansion of the indications list, and the mod-
ification of the procedure. 

The fact that the authors could feel the umbil-
ical circulation during the procedure is not a proof
that oxygenation of the foetus was sufficient. In
vaginal births it is well known that intrauterine
pressure increases rapidly after delivery of the child
to levels much higher than systolic blood pressure,
preventing a sufficient materno-placental perfu-
sion although umbilical pulsations is present for
many minutes. A complete delivery of the child
during a c-section has been found to increase
intrauterine pressure as well (Cromblehome et al.).
A spinal anaesthesia does often not lead to a com-
plete relaxation of the uterus. In order to support
the hypothesis that this modified EXIT procedure
is really effective the authors need to monitor the
baby during the procedure with a sterile pulse
oximeter, a technique which is normally applied in
standard EXITs. 

In addition in all cases with lung lesions venti-
lation can be started using a bag, until intubation
can be done if necessary. The feasibility that intu-
bation is possible at the table is not a proof that
there is also a benefit for the newborn. Pleural effu-
sions can often easily be punctured immediately
before delivery to allow a better expansion of the
lungs after delivery. In many centres babies with
lung lesions and hydrothorax born without the
EXIT procedure, seem to do as good as the babies
in Geneva. In these cases the crucial problem is not
to establish an airway, but the question whether the
volume of the lung and its function is sufficient to
allow normal oxygenation. Only a suspected pul-
monary insufficiency, eg a severe lung hypoplasia
as a consequence of a congenital diaphragmatic
hernia where ECMO is planned may be an addi-
tional indication for an EXIT procedure.

In these five cases the authors increased the
maternal risk and produced higher costs. At the
same time they failed to demonstrate a benefit for
the newborn.

Correspondence:
Prof. Dr. med. Roland Zimmermann
Departement Frauenheilkunde
Universitäts Spital, Frauenklinikswesen
CH-8051 Zürich, 
roland.zimmermann@usz.ch

Reference
1 The fetus with airway obstruction. Cormblehome TM, Albanese

CT. In: The unborn patient. Harrison MR, Evans MI, Adzick
NS, Holzgreve W (eds). Philadelphia: Saunders; 2001.



What Swiss Medical Weekly has to offer:

• SMW’s impact factor has been steadily 
rising. The 2005 impact factor is 1.226.

• Open access to the publication via
the Internet, therefore wide audience 
and impact

• Rapid listing in Medline
• LinkOut-button from PubMed 

with link to the full text 
website http://www.smw.ch (direct link
from each SMW record in PubMed)

• No-nonsense submission – you submit 
a single copy of your manuscript by 
e-mail attachment 

• Peer review based on a broad spectrum 
of international academic referees

• Assistance of our professional statistician
for every article with statistical analyses

• Fast peer review, by e-mail exchange with
the referees 

• Prompt decisions based on weekly confer-
ences of the Editorial Board

• Prompt notification on the status of your
manuscript by e-mail

• Professional English copy editing
• No page charges and attractive colour 

offprints at no extra cost

Editorial Board
Prof. Jean-Michel Dayer, Geneva
Prof. Peter Gehr, Berne
Prof. André P. Perruchoud, Basel
Prof. Andreas Schaffner, Zurich 

(Editor in chief)
Prof. Werner Straub, Berne
Prof. Ludwig von Segesser, Lausanne

International Advisory Committee
Prof. K. E. Juhani Airaksinen, Turku, Finland
Prof. Anthony Bayes de Luna, Barcelona, Spain
Prof. Hubert E. Blum, Freiburg, Germany
Prof. Walter E. Haefeli, Heidelberg, Germany
Prof. Nino Kuenzli, Los Angeles, USA
Prof. René Lutter, Amsterdam, 

The Netherlands
Prof. Claude Martin, Marseille, France
Prof. Josef Patsch, Innsbruck, Austria
Prof. Luigi Tavazzi, Pavia, Italy

We evaluate manuscripts of broad clinical
interest from all specialities, including experi-
mental medicine and clinical investigation.

We look forward to receiving your paper!

Guidelines for authors:
http://www.smw.ch/set_authors.html

All manuscripts should be sent in electronic form, to:

EMH Swiss Medical Publishers Ltd.
SMW Editorial Secretariat
Farnsburgerstrasse 8
CH-4132 Muttenz

Manuscripts: submission@smw.ch
Letters to the editor: letters@smw.ch
Editorial Board: red@smw.ch
Internet: http://www.smw.ch

The many reasons why you should 
choose SMW to publish your research 

Editores Medicorum Helveticorum

S w i s s  M e d i c a l  W e e k l y

E s t a b l i s h e d  i n  1 8 7 1

F o r m e r l y :  S c h w e i ze r i s c h e  M e d i z i n i s c h e  W o c h e n s c h r i f t

O f f i c i a l  j o u r n a l  o f t h e  S w i s s  S o c i e t y  o f  I n f e c t i o u s

d i s e a s e s ,  t h e  S w i s s  S o c i e t y  o f  I n t e r n a l  M e d i c i n e

a n d  t h e  S w i s s  R e s p i r a t o r y  S o c i e t y


