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There are many risk factors
that lead to high morbidities

of complications and mortalities
of parturients. World Health Or-
ganization reported that in 2016,
about 830 women died due to
complications of pregnancy and
child birth every day, of which
the main causes were related to
interaction between pre- existing
medical conditions, pregnancy
and childbirth (1).

There is huge demand for la-
bor analgesia and anesthesia. At
the same time, obstetric anesthe-
sia is one of the most highly
risky, and anesthesia-related com-
plications are the sixth leading
cause of maternal mortality (2).
Because of this, we strongly advo-
cate for a multidisciplinary ap-
proach during the peripartum pe-
riod. With each subspecialty
team addressing their concerns, a
comprehensive labor and deliv-
ery plan can be formulated,
which should allow adequate
time for preparation and execu-
tion. We will elaborate the con-
cept of the multidisciplinary ap-
proach with a few case scenarios.

Scenario 1
A pregnant woman presented
with acute congestive heart fail-
ure (New York Heart Association
[NYHA] class IV) with elevated
pulmonary artery pressure and se-
vere mitral regurgitation. This pa-

tient had a history of intravenous
drug use complicated by infective
endocarditis status post bicuspid
valve and tricuspid valve replace-
ment for two times. A transtho-
racic echocardiography displayed
severe mitral regurgitation and
the pulmonary arterial (PA) pres-
sure was 75 mm Hg. This patient
opted to terminate the pregnancy
but demanded to keep the intact
fetus by vaginal delivery.

Pulmonary hypertension (PH)
is characterized by elevated PA
pressure and secondary right
heart failure (3). Although preg-
nancies affected by PH are rare
with an incidence of 1.1/100,000
women, severe PH is poorly tol-
erated in pregnancy, and PH is as-
sociated with a high maternal
mortality of estimated between
30% and 56% (3, 4). Careful pre-
operative assessment, treatment
and planning before delivery pro-
vided by an experienced multidis-
ciplinary team is indispensable to
optimize the cardiac function of
the parturient during the peripar-
tum period and to make deci-
sions on mode of delivery and
choice of anesthetic techniques.

Frequent prenatal visits are
recommended for these patients
with such complicated medical
histories to identify potential
worsening symptoms early on
(5). A mean PA pressure greater
than or equal to 25 mmHg at

rest defines PH (6). The diagno-
sis of PH during pregnancy re-
quires participation of cardiolo-
gy physicians, ultrasound physi-
cians, obstetricians, and image in-
terventional physicians with cau-
tions if necessary. Prenatal assess-
ments should include the medi-
cal history, PH related medica-
tions and anticoagulation during
pregnancy, evaluation of cardiac
function, maternal and fetal mon-
itoring and physical examina-
tion, electrocardiogram, echocar-
diography, imaging and laborato-
ry results, etc. Whether the pa-
tient should be admitted to de-
partment of obstetrics or cardiol-
ogy for cardiac care depends on
the multidisciplinary cooperation
and decision.

A pre-delivery multidisciplinary
team is usually organized with
more services involved. Timing
and mode of delivery should be
discussed in advance among the
multidisciplinary team. Vaginal
delivery is preferred in women
with adequate cardiac output. Ce-
sarean delivery provides more ad-
equate time for the team's prepa-
ration, even including the extra-
corporeal membrane oxygen-
ation (ECMO) preparation if
needed. A specialized obstetric
anesthesia team with experienced
anesthesiologists is needed, and
the anesthesia concerns in partu-
rients with PH are to avoid pain,
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acidosis, and hypoxemia with
careful hemodynamic monitoring
and inotropes and afterload re-
ducers being readily available (3).
Determining the ideal anesthesia
mode depends on the specific
condition of the patients. Tradi-
tionally, the preferred anesthetic
approach has been a slow neurax-
ial technique, such as epidural an-
esthesia with slow and incremen-
tal loading or low- dose com-
bined spinal- epidural anesthesia,
though it may lead to decrease in
systemic vascular resistance and
cardiac output (7, 8).

Scenario 2
A term pregnant woman with a
faith of Jehovah's Witnesses and
one prior cesarean delivery for
breech presentation presented
for consultation. Magnetic reso-
nance imaging showed complete
placenta previa and placenta per-
creta. The patient was scheduled
for a cesarean delivery and possi-
ble hysterectomy.

Jehovah’ s Witnesses, a Chris-
tian community, currently in-
cludes approximately 6 million
members worldwide, the com-
mon medical issue associated
with them is their belief of refus-
al of blood transfusion, except
for the administration of some
fractionates, recombinant human
erythropoietin (EPO), factor con-
centrates, and intraoperative cell
salvage if the patient chooses it
and often with very specific dis-
cretions (9). It was found that
parturients who were Jehovah's
Witnesses were at a 44- fold in-
creased risk of maternal death,
which is due to obstetric hemor-
rhage (10).

A multidisciplinary medical
team is necessary and needed to
work together on these patients

before delivery, including mater-
nal- fetal medicine, gynecology,
obstetrics, anesthesiology, hema-
tologists, blood bank, perfusion,
interventional radiology, neona-
tology, other laboratory staff,
nurses, midwives (11, 12). The
two main medical considerations
for these parturients in the ante-
natal period are the optimization
of hematological status and mak-
ing prophylaxis and treatment
plans for possible large blood
loss during and after delivery.

A prenatal plan should be de-
veloped, including the usage of
perioperative EPO and iron,
preparation for probably intraop-
erative acute normovolemic he-
modilution (ANH), cell salvage,
tranexamic acid, uterine artery
embolization (11). Every effort
should be made to pursue mini-
mally invasive approaches. Prac-
tice trainings were reported to
effectively reduce the incidence
of postpartum hemorrhage (13).
A senior obstetrician must per-
form or supervise the proce-
dures of delivery. Anesthesiolo-
gists need to prepare for possi-
ble massive blood loss by lead-
ing and coordinating with other
team members.

Ethical and legal issues should
also be taken into consideration.
The refusal of blood transfusion
must be informed with ethically
appropriate considerations to be
compliant with local legal statue.
Nevertheless, ethical and legal
consultations are needed for the
medical team.

Scenario 3
A pregnant woman with a fetus
carrying the ultrasonic diagnosis
of myelomeningocele decided to
undergo an in- utero repair for
myelomeningocele.

Recent advances in prenatal di-
agnosis have made fetal surgery
as a possible treatment for a wide
variety of fetal diseases. Myelo-
meningocele is the most common
form of congenital central ner-
vous system defect compatible
with life, affecting an estimated 5
to10 pregnancies per 10,000 in
the United States, prenatal repair
for which results in improved
neurofunctional outcomes as
compared to postnatal repair
(14, 15). In the criteria for fetal
surgery developed by the Interna-
tional Fetal Medicine and Sur-
gery Society, a multidisciplinary
team should necessarily be estab-
lished (16). The entire multidisci-
plinary team should include mem-
bers from the diagnostic imaging,
obstetrics, pediatric surgery, anes-
thesiology, maternal fetal medi-
cine, neonatology, nursing, and
social work (17).

The diagnosis of specific mal-
formations and diseases of fetus
that can be considered for in-ute-
ro intervention need the partici-
pation of prenatal genetic coun-
seling, ultrasound physician, im-
aging physician and obstetrician.
The fetal benefits should out-
weigh the possible fetal and ma-
ternal risks when choosing the fe-
tal surgery as the first treatment,
and a thorough informed consent
process is needed. Related appro-
priate ethical and legal consider-
ations should be safeguarded.
Maternal counseling prior to the
procedure should be unbiased
and accurately reflect the most re-
cent data, and a detailed discus-
sion of maternal and fetal risks,
the sequence of perioperative
events, and a neonate resuscita-
tion plan in case of an emergent
delivery for fetus greater than 24
weeks gestation should be ex-
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Figure. Multidisciplinary Team Approach for Assessment and Management of Complex Obstetric Patients at the
Brigham and Women's Hospital.
ECMO: extracorporeal membrane oxygenation; GYN: gynecology; H/O: history of.
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plained clearly.
The preoperative assessments

should be started before the elec-
tive surgery to allow an adequate
time for the maternal decision
and consent, obtain a detailed
evaluation, and make an appro-
priate multidisciplinary plan. In
addition to maternal counseling
by multidisciplinary team, inter-
team conference is often needed
to resolve issues in relation to col-
laboration between the different
team and sometimes between
hospitals, if the patient needs to
be transferred.

Anesthesiologists' practice is
challenged by the need to offer
optimal anesthesia both for the

mother and fetus. For this pur-
pose, in addition to the maternal
physiology, the fetal physiology,
analgesia and anesthesia should
be taken into consideration as
well. The management of the ma-
ternal uterine tone is the most im-
portant task for the maternal an-
esthesia team. Adequate monitor-
ing of fetal physiologic changes
can decrease the intraoperative
fetal demise. Fetal anesthesia dur-
ing open fetal surgery is provid-
ed primarily by the placental
transfer of maternally adminis-
tered anesthetics such as volatile
agents and intramuscular or intra-
venous opioid analgesics to the
fetus (18).

Discussion
Although different cases may re-
quire different members and spe-
cific approaches from a multidis-
ciplinary team, there are some
common characteristics in the
flow of establishment. A flow
chart of establishing a multidisci-
plinary team approach for assess-
ment and management of com-
plex obstetric patients in our hos-
pital is shown in Figure.

It is common for a parturient
to be across many different shifts
and multiple handoffs between
the members of the team. The po-
tential errors among such a large
group and a long time may easily
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occur and be magnified if the co-
operations between members of
the team are not effective. A sen-
tinel alert issued by the U.S. Joint
Commission revealed that most
cases of perinatal death and inju-
ry are caused by deficiency of cul-
ture and communication failures
among a team (19). Teamwork
training programs are recom-
mended to improve parturient
and fetus safety and outcomes.

A multidisciplinary teamwork
training program using simula-
tion can provide a risk-free envi-
ronment to practice skills of com-
munication, role clarification,
and mutual support, which is be-
coming more widely accepted
(20). The pre-delivery assessment
and plan for management should
be discussed and consensus
should be reached among the
multidisciplinary team, all the
contents of which should be doc-
umented in the notes clearly for
review in order to facilitate the

multidisciplinary cross-talk. Anes-
thesiologists can play a leading
role in the actions in the pre-de-
livery period.
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