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Introduction
Surgery to the fetus while it is still in utero

is used to treat an increasing number of lethal and
non-lethal conditions.

The problems of preterm labour and premature
rupture of membrane associated with open surgery
have led to the development of minimal access
surgical techniques. Although fetal surgery is a new
and fast moving frontier of medicine, it is not one that
all obstetric anesthetists will encounter (Jeffrey L et
al., 2008)

The most frequently occurring condition
operated on relatively commonly in the UK is twin-to-
twin transfusion syndrome (Laura B. Myers et al.,
2002).

Life-threatening conditions that have had in utero
intervention to lessen the severity of pathology include
congenital diaphragmatic hernia, obstructive uropathy,
and sacrococcygeal teratoma (Ritu Gupta  et al.,2008).

Types of fetal surgeries could be : open fetal,
exutero intrapartum or fetoscopic.

The broad challenges present anesthesiologist are:
Those related to any anesthetic in a pregnant woman ,
techniques used to prevent preterm labour,



maintenance of maternal homeostasis in the face
of tocolytic techniques,  maintenance of fetal
homeostasis and provision of fetal analgesia during
surgery (Marc van de velde .,2010).



Acknowledgement

First, thanks are all due to Allah for blessing this work until it

has reached its end, as a part of his generous help through out my life.

I would like to direct special thanks to Prof. Dr. Mahmoud

Abd Al-Aziz Ghallab , Professor of Anesthesia and Intensive Care,

Faculty of Medicine, Ain Shams University, for his great support and

encouragement he gave me throughout the whole work. It is a great

honor to work under his guidance and supervision.

I would like to express my sincere gratitude to Prof.

Dr. Mohammed Anwar Al-Shafie, Assistant Professor of

Anesthesia and Intensive Care, Faculty of Medicine, Ain Shams

University for his close supervision, continuous help, and the

tremendous effort he has done in the meticulous revision of the whole

work.

Also, I am greatly honored to express to my utmost thanks to

Dr. Hend Youssef Mohammed Ali Lecturer of Anesthesia and

Intensive Care, Faculty of Medicine, Ain Shams University, from

whom I received faithful supervision, valuable suggestions, and

continuos guidance throughout this work.

Hatem  Desoki



LIST OF CONTENTS

Title Page No.
1. Introduction and aim of the essay ................................... 1
2. Maternal and fetal anesthetic problems

a. Maternal Physiological and
anesthetic consideration.............................................. 4

b. Uteroplacental blood flow ....................................... 9
c. Fetal physiological and
anesthetic consideration..............................................12

d. Fetal stress response ...............................................17

3. Types of fetal surgeries
a. Therapeutic indications of fetoscopy ..................... 22
b. Therapeutic indications of exutero intrapartum

(EXIT) procedure .................................................. 31
c. Therapeutic indications of open

fetal surgeries ...................................................... 34

4. Anesthetic management :
a. Preoperative preparations ...................................... 38
b. Open fetal surgery ................................................. 39
c. EXIT procedure .................................................... 46
d. Fetoscopic surgery................................................. 50
e. Intra operative fetal resuscitation .......................... 54

5. Summary........................................................................ 57

6. References ...................................................................... 59



7. Arabic summary ............................................................. --

List of Figures

No. of figure Figure Page

Figure (1) Fetal circulation 14

Figure (2) Starling curve 16

Figure (3) Types of fetal surgeries 21

Figure (4) Fetoscopic surgery 26

Figure (5) Congenital diaphragmatic hernia 28

Figure (6) Neonatal airway management
(intubation) on placental support
during the EXIT procedure

33

Figure (7)
Sacrococcygeal teratoma in 24-
week-old fetus prior to surgical
repair

43

Figure (8) EXIT procedure 49



الملخص العربي
إن الجمع بین العیوب و التشوهات الخلقیة التي قد تهدد الحیاة تضع الجنـین غالبـا 

.في خطر كبیر
ؤدي إلـــى مخـــاطر كبیـــرة مـــن الإصـــابة یـــتعـــرض الجنـــین للجراحـــة و التخـــدیر إن

.بالأمراض أو موت الجنین
ل لــذلك تتكیــف وظــائف الأم الحامــل مــع التغیــرات الفســیولوجیة و التشــریحیة للحمــ

مـــن المهـــم علـــى طبیـــب التخـــدیر أن یشـــترك فـــي عنایـــة المـــرأة الحامـــل حتـــى یفهـــم 
.هذه التغیرات مما یوفر التخدیر الآمن للأم و المرتبط بالتالي بالولادة الآمنة

ـــین  ـــة الطبیعیـــة فـــي المشـــیمة و الـــرحم مهمـــة للحفـــاظ علـــى نمـــو الجن الـــدورة الدموی
تعتمد علـى تـدفق الـدم للـرحم و عمـل المشـیمة بصحة جیدة و استمراریة هذه الدورة

.بصورة طبیعیة
الــدورة الدمویــة للجنــین تتمیــز بارتفــاع مقاومــة الأوعیــة الدمویــة الرئویــة و انخفــاض 
ــــب  ــــدم فــــي القل مقاومــــة الأوعیــــة الدمویــــة للجســــم وتتمیــــز أیضــــا بتحویــــل مســــار ال

.من الیمین إلى الیسار عن طریق الثقب البیضاوي
:سیم جراحة الأجنة إلى ثلاث مجموعات متمیزة یمكن تق

جراحة الأجنة المفتوحة
جراحة الأجنة خارج الرحم أثناء الولادة
جراحة الأجنة بالمنظار

تســتخدم جراحــات المنظــار كثیــرا فــي تقیــیم و عــلاج متلازمــة نقــل الــدم مــن التــوأم 
.إلى التوأم و حالات الانسداد البولي

ــتم فــي حــالات انســداد ن جراحــة الأجنــة خــارج اإ لــرحم هــي عملیــات غیــر شــائعة ت
.المجرى الهوائي للجنین بعد الولادة مما یعرض حیاته للخطر



فــتح الــرحم یكــون مطلوبــا للوصــول إلــى الجنــین الــذي یــتم إعادتــه لاحقــا إلــى الــرحم 
بعــد الإنتهــاء مــن العملیــة الجراحیــة لإكمــال بقیــة فتــرة الحمــل و یــتم إجــراء جراحــة 

.الجنین عن طریق شق جراحي في البطن منخفض و بالعرض
حالات جراحات الأجنة تتطلـب العمـل الجمـاعي حیـث تشـمل تخصصـات الجراحـة 

ــــولادة ,العامــــة للأطفــــال النســــاء و الــــولادة وتخصــــص تخــــدیر الأطفــــال و تخــــدیر ال
أمــراض القلــب و الأشــعة و حــدیثي الــولادة وتمــریض حــدیثي الــولادة و تمــریض و

.غرفة العملیات
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Introduction
Surgery to the fetus while it is still in utero is used

to treat an increasing number of lethal and non-lethal
conditions.

The problems of preterm labour and premature rupture
of membrane associated with open surgery have led
to the development of minimal access surgical techniques.
Although fetal surgery is a new and fast moving frontier
of medicine, it is not one that all obstetric anesthetists will
encounter (Jeffrey et al., 2008)

The most frequently occurring condition operated
on relatively commonly in the UK is twin-to-twin transfusion
syndrome (Laura Myers et al., 2002).

Life-threatening conditions that have had in utero
intervention to lessen the severity of pathology include
congenital diaphragmatic hernia, obstructive uropathy, and
sacrococcygeal teratoma (Ritu Gupta et al.,2008).

Types of fetal surgeries could be : open fetal, exutero
intrapartum or fetoscopic.

The broad challenges presented to the anesthesiologist are:

Those related to any anesthetic in a pregnant woman,
techniques used to prevent preterm labour, maintenance
of maternal homeostasis in the face of tocolytic techniques,
maintenance of fetal homeostasis and provision of fetal
analgesia during surgery (Marc van de velde, 2010).
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Aim of essay

This essay discuss the anesthetic precautions and
management for both the fetus and the mother during fetal
surgery



Maternal and Fetal Anesthetic Problems

3

The combination of underdeveloped organ function
and usually life-threatening congenital malformation
in addition to type of surgery and anesthetic technique places
the fetus at a considerable risk that can result in fetal death
and morbidity. For example, altered coagulation factors
predispose the fetus to bleeding and cause difficulty
in achieving surgical homeostasis during fetal surgery.
This problem is compounded by the small blood volume
of the fetus that makes it fetal to the fetus. Fetal surgery can
result in premature labor and birth due to such complications.
Also, surgeries were only performed in cases of impending
fetal death, with the advancements in anesthetic and surgical
techniques, the risks have decreased and the indications
broadened (Kirti N Saxena.,2009).

Fetal surgery also leads to enhanced surgical
and anesthetic risk for the mother including hemorrhage,
infection, airway difficulties and amniotic fluid embolism.
Only ASA class I and II mothers with very sick fetuses
are taken up for fetal surgery. For example fetal
saccrococcygeal tumor leads to the ‘maternal mirror
syndrome’, where in the mother experiences progressive
symptoms of preeclampsia due to release of toxins
from the placenta. This syndrome is terminated by delivery
of the fetus and placenta but not by the excision of the tumor
(Kirti N Saxena.,2009).

So maternal and fetal physiological aspect should be
considered and respected in order to pass a successful surgery.
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(I)Maternal physiological and anesthetic consideration:

Normal pregnancy involves major physiological and
anatomical adaptation by maternal organs. It is important
that anesthetists involved in the care of the pregnant woman
to understand these changes, to provide safe maternal
anesthetic care which is compatible with safe delivery
of the baby (Duvekot et al., 2009).

Pregnancy affects virtually every organ system. Many
of these physiological changes appear to be adaptive and
useful to the mother in tolerating the stresses of pregnancy,
labor and delivery (Morgan et al., 2006).

Regional anesthesia is usually the technique of choice
for obstetric anesthetic practice. But, because the uterine
relaxation required for hysterotomy based fetal surgery is best
provided by high concentration potent volatile agents, general
anesthesia is the technique of choice for fetal surgery and
this a still point of debate till now (Duvekot et al., 2009).

The maternal physiologic changes during pregnancy
contribute to increased anesthetic risk for both the mother and
fetus.

1) Cardiovascular changes:

Pregnancy is a hyperdynadmic state in which
cardiac output increases 30 % to 50% from 4 L to 6 L/min,
particularly during the first two trimesters (Yeomans and
Gilstrap, 2008).

This increase is primarily a result of a 20% to 50%
increase in stroke volume. Estrogen-mediated increases
in myocardial alpha-receptors results in an increase in heart
rate of 10 to 20 beats/min Cardiac output begins to rise
gradually at 8 to 10 weeks’ gestation and peaks


