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Principles of ear nose and throat surgery
for pregnant women

Management of the pregnant surgical patient is challenging. The surgical procedure is usually postponed
until the postpartum period, although this may not be possible in emergency situations. This article
highlights the optimal management of the pregnant woman requiring ear nose and throat surgery.

ar nose and throat surgery may become necessary
during pregnancy. Elective surgical procedures
can generally wait until after the baby is born and
sometimes until after breast-feeding is completed,
but this is not the case for most ear nose and
throat emergencies. The ear nose and throat surgeon
may need to operate on pregnant women in emergency
conditions such as airway obstruction, neck abscesses and
severe epistaxis, and also relatively urgent situations such
as thyroid malignancies and parathyroid adenomas.
Between 0.75% and 2% of pregnant women require
non-obstetric surgery (Rosen, 1999). A Swedish study on
5405 pregnant women undergoing non-obstetric surgery
during pregnancy reported 419 (7.7%) ear, nose and
throat surgeries in their cohort (Mazze and Kallén, 1989)
—an incidence of 0.06% ear nose and throat surgeries in
pregnant women overall. As operating on pregnant women
is relatively uncommon, the ear nose and throat surgeon
may find him-/herself in uncharted territory. Several
factors need to be considered in the optimum ear nose
and throat surgical management of the pregnant woman.
This article highlights important facets of the perioperative
management of the pregnant woman who needs ear nose
and throat surgery and provides an overview of the main
principles involved.

Surgical and anaesthetic considerations

Surgery during pregnancy is challenging as maternal and
fetal safety are both important considerations. The surgical
and anaesthetic teams need a thorough understanding
of physiological and pharmacological changes during
pregnancy to circumvent the risks of non-obstetric
anaesthesia in pregnant women. In addition to the

Miss Paramita Baruah, ST8 in Ear Nose and Throat Surgery,
Department of Ear Nose and Throat, Heartlands Hospital,
Birmingham B9 5SS

Dr Jasraj Kailey, Consultant, Department of Anaesthesia,
Heartlands Hospital, Birmingham

Mr ljaz Ahmad, Consultant, Department of Ear Nose and
Throat Surgery, Heartlands Hospital, Birmingham

Correspondence to: Miss P Baruah
(paramita.baruah@nhs.net)

risks of the primary surgery itself, there are direct risks
to the mother during non-obstetric surgery associated
with the physiological changes of pregnancy. (General
and ear nose and throat-related physiological changes in
pregnancy are comprehensively discussed in Soma-Pillay
et al (2016).) Also, there are risks to the fetus such as fetal
asphyxia and loss, preterm labour and congenital defects.
In general, perioperative fetal safety can be enhanced by
the avoidance of teratogenic drugs and maintenance of
adequate intraoperative uteroplacental perfusion, and
obstetric support to monitor fetal wellbeing and manage
preterm labour and delivery should it happen during or
after surgery.

The goals of the anaesthetist in the management of the
pregnant woman undergoing non-obstetric surgery are
summarized by Walton and Melachuri (2000) as:

1. Optimize and maintain normal maternal physiological
function
2. Optimize and maintain utero-placental blood flow and
oxygen delivery
. Avoid unwanted drug effects on the fetus
. Avoid stimulating the myometrium (oxytocic effects)
. Avoid awareness during general anaesthesia
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. Use regional anaesthesia if possible.

To achieve maternal and fetal safety, a multidisciplinary
approach with senior involvement is needed early in
the management. Although detailed discussion of the
anaesthetic concerns during pregnancy is outside the scope
of this article it will touch upon the main issues relevant to
the surgeon during decision making and perioperative care.

Will the surgery and anaesthesia affect the
pregnancy?

The patient will ask both the surgeon and the anaesthetist
this question. An increase in fetal loss has been reported
in women who undergo non-obstetric surgery during
pregnancy. This could be a result of both surgical and
anaesthetic factors that could potentially cause intrauterine
death, premature labour or congenital anomalies. Two large
studies have attempted to shed light on these outcomes.
Duncan et al (1986) studied 2500 Canadian women
who had undergone surgery during pregnancy and a
similar number of pregnant women who had not and
compared the outcomes. They found no increase in the
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rate of congenital anomalies but reported an increased
rate of spontaneous abortion in women who had received
general anaesthesia for non-obstetric surgery during the
first trimester and second trimester. Interestingly, women
undergoing surgery under regional or local anaesthesia in
the early trimesters did not have increased rates of abortion.
These authors concluded that in addition to the surgical
procedure, general anaesthesia itself increased the rate
of abortions. The other study was conducted in Sweden
and enrolled over 5000 pregnant women (Mazze and
Kallén, 1989). This study also did not note any increase in
congenital anomalies following non-obstetric surgery and
anaesthesia, but reported an increase in low birth weight
and perinatal death. Curiously perinatal death occurred
even in the absence of a temporal association with the
surgical procedure. In contrast to the Canadian study, the
Swedish study did not find general anaesthesia to have an
increased risk of adverse events. They concluded that the
nature of the illness requiring surgery during pregnancy
was a determinant of the fetal outcome and not the method
of anaesthesia itself (Mazze and Kallén, 1989).

What is the best time to operate?

Surgery during pregnancy may become essential during
any trimester. Mazze and Kallén (1989) found that 42% of
surgeries during pregnancy happened in the first trimester,
35% in the second trimester and 23% in the third. Some
reports suggest that surgery in early pregnancy is associated
with an increased rate of miscarriage (Brodsky et al, 1980;
Duncan et al, 1986). This is in contrast to Cohen-Kerem
etal (2005) who reported a miscarriage rate of 10.5% after
non-obstetric surgery during the first trimester. This rate
is comparable to the baseline miscarriage rate, so does not
implicate non-obstetric surgery in the first trimester as
resulting in increased miscarriage.

An increased risk of teratogenicity is also perceived
to be associated with surgery in the first trimester as
this is the critical period for organogenesis. This is not
supported by the literature — the reported incidence of
birth defects following first trimester surgery ranged from
2-3.9% (Cohen-Kerem et al, 2005), similar to the baseline
incidence of 1-3% for the general population. There is
some evidence in animal studies of neuronal damage upon
exposure to anaesthetic agents, but these phenomena have
not been demonstrated in human fetuses.

Elective surgery is best avoided in the first trimester of
pregnancy in view of the possible risk of miscarriage and
defects in neural development reported in animal studies.
However, urgent or emergency surgery may be required
in any trimester in pregnancy and the primary goal then
is to preserve the life of the mother. Surgeries in the third
trimester are thus confined to emergencies. In order to
maximize fetal safety in the third trimester, a decision is
usually made with the obstetric team as to whether delivery
of the baby by trial of vaginal delivery or caesarean section
is needed before the non-obstetric surgery. Issues such as
antenatal morbidity, closeness to term and the potential
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of ear nose and throat surgery to compromise placental
blood flow are likely to influence decision making in this
situation. Steroids are administered for 48 hours before
delivery if possible, to allow maturation of the fetal lung
and decrease the risk of hyaline membrane disease.

As a general rule surgery in the second trimester is
considered to be the safest when preterm contractions and
spontaneous abortion are least likely (ACOG Committee
on Obstetric Practice, 2011).

What kind of anaesthesia will be appropriate?
The type of anaesthesia depends on the type and site
of surgery, maternal factors and the experience of the
anaesthetist. It is imperative that the anaesthetic team
includes a senior anaesthetist with obstetric experience.
Physiological changes associated with pregnancy can make
airway management more difficult. The general antenatal
population presenting for caesarean section has a ten times
higher incidence of difficult intubation than the non-
obstetric population (Rocke et al, 1992; Hawthorne et al,
1996; McKeen et al, 2011).

As pregnancy, especially in the third trimester, is
associated with a higher risk of aspiration of gastric
contents the requirement for intubation is even higher.
There is an increased risk of airway bleeding and swelling
as a result of the upper airway mucosa becoming more
vascular and oedematous during pregnancy. These changes
result in an increasing Mallampati score as pregnancy
progresses, and also during labour and delivery (Kodali et
al, 2008). This can result in the challenging can’t intubate
can’t oxygenate situation that could require emergency
cricothyroidotomy or tracheostomy (Kinsella et al, 2015;
Mushambi et al, 2015). Coupled with a ear nose and
throat-related airway pathology, management of the airway
in the pregnant woman can become extremely challenging
and requires advance planning. Additionally pregnancy
carries an increased risk of reflux and aspiration. This is
a real anaesthetic worry, and in the third trimester would
always necessitate tracheal intubation in order to protect
the airway, most likely with a cricoid pressure-type of
induction. This is made more tricky as these patients have
a higher incidence of difficult intubation.

Regional or local anaesthesia is preferred over general
anaesthesia during pregnancy but is not suitable for many
ear nose and throat surgeries. Local anaesthesia is appropriate
for small procedures such as drainage of superficial abscesses
but complex surgeries such as thyroidectomies are best done
under general anaesthesia. Pregnancy can alter the response
to local anaesthetic agents and a 25-30% lower total dose
of local anaesthetics during pregnancy is recommended
(Butterworth et al, 1990). It is also important to remember
that the use of adrenaline infiltration during surgery could
be potentially hazardous because of the risk of placental
circulatory vasoconstriction and fetal hypoxia.

All general anaesthetic drugs cross the placenta.
Sevoflurane and isoflurane are used commonly during
pregnancy and are considered safe. Nitrous oxide has been
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shown to be teratogenic during the organogenic period in
animal studies as it interferes with the synthesis of thymidine.
There are no studies in humans demonstrating this effect
but as nitrous oxide is no longer considered an essential
component of anaesthesia its use can easily be avoided.
Another area to be considered is hypotensive anaesthesia
which is commonly used to create a ‘bloodless’ operating
field in ear surgery and nasal surgery. Hypotensive
anaesthesia could compromise fetal integrity, so is
preferably avoided. Increased bleeding in the intraoperative
field in the absence of hypotensive anaesthesia could
make surgery more challenging but still manageable in
experienced hands. In many ear nose and throat cases
requiring bloodless fields, remifentanil is often used as
an infusion to augment intraoperative analgesia (it has a
short duration of action and is hydrolysed quickly once
the infusion is turned off at the end of surgery) and assist
with cardiovascular stability (obtunding pressor responses
very well). However, it should be used with caution and
infusion rates titrated very carefully in the obstetric patient
as its propensity to cause a reduction in both heart rate and
blood pressure could compromise placental blood flow.

Is there a difference in preoperative preparation?
The pregnant woman should undergo all investigations
deemed necessary, as for non-pregnant patients. Precautions
are required with investigations requiring exposure to
radiation. Fasting guidelines in pregnancy are the standard
adult fasting guidelines in practice (i.e. 6hours for solid
food). Pregnancy carries a higher risk of aspiration because
of reduced gastric barrier pressure and a lower oesophageal
sphincter tone (Wong et al, 2007). Prophylaxis against
aspiration pneumonitis should be administered with H2-
receptor antagonists and non-particulate antacids. A rapid
sequence induction with cricoid pressure reduces the risk of
aspiration of gastric contents during induction. The need for
preoperative antibiotic prophylaxis depends on the specific
procedure and selection of the appropriate antibiotic
depends on the safety profile to the patient and the fetus.
In certain situations prophylactic glucocorticoids could be
indicated to increase fetal lung maturity. Administration
of antenatal glucocorticoids 24—48 hours before surgery
between 24 and 34 weeks of gestation can reduce perinatal
morbidity and mortality if preterm birth occurs and can be
initiated after discussion with the obstetric team.

How should the patient be positioned?

Patient positioning is critical during surgery in pregnant
women to avoid aortocaval compression. Compression of
the inferior vena cava by the gravid uterus in the supine
position reduces venous return to the heart and this can
decrease cardiac output by 20%. In turn this leads to
vasoconstriction that diverts blood away from the uterus
and can precipitate fetal distress. Pressure on the aorta can
also compromise uterine blood flow, can result in supine
hypotension and prove hazardous. Aorto-caval compression
becomes significant after 20 weeks of pregnancy and can

be effectively managed intraoperatively by the use of left
lateral position (15° tilt), uterine displacement through
wedging or manual displacement. Most ear nose and
throat surgeries also require a reverse Trendelenburg
position which should be acceptable in pregnant women.
Addition of 15° reverse Trendelenburg tilt to the supine
with pelvic tilt position in obese pregnant women has been
reported to marginally improve aortocaval compression
(Saravanakumar et al, 2016).

How to ensure fetal safety?

Intraoperative fetal monitoring is an area of controversy. The
fetal heart rate can be monitored during the surgery from
24-26weeks of gestation as the fetus would be considered
viable at this stage. Fetal heart rate and its variability can
be affected by anaesthetic agents in the absence of any
fetal distress, so interpretation could be unreliable and can
result in unnecessary interventions. There are no long-term
data showing improved fetal outcome with intraoperative
fetal heart rate monitoring. Cardiotocography has been
suggested as a viable alternative but may not be available
in all units. The American College of Obstetricians
and Gynecologists lists situations where intraoperative
fetal heart rate monitoring would be applicable, but
recommends that the decision is individualized depending
upon the gestational age, type of surgery and the available
facilities (ACOG Committee on Obstetric Practice, 2011).
A practical approach is to collaborate with the obstetric
team to check fetal heart rate pre- and postoperatively and
be prepared to recognize and manage premature labour.

Should anticoagulation prophylaxis be started?

Pregnancy is associated with a hypercoagulable state
because of increased pro-coagulant factors such as
fibrinogen, factors VII, VIII, X and XII and fibrin
degradation products. The incidence of thromboembolic
complications is at least five times greater during pregnancy.
Therefore thromboprophylaxis is essential during the
perioperative period (Barron, 1985). This can be in the
form of mechanical prophylaxis (early mobilization,
anti-embolism stockings, calf compression devices) and
pharmacological prophylaxis (subcutaneous low molecular
weight heparin). Thrombosis and thromboembolism
remain the leading cause of direct maternal death (Knight
et al, 2016). However, the introduction of guidelines by
the Royal College of Obstetricians and Gynaecologists has
led to a vast improvement in outcome, highlighting the
need for adequate risk assessment and guideline orientated
thromboprophylaxis (Royal College of Obstetricians
and Gynaecologists, 2015). Most ear nose and throat
procedures do not have a significantly heightened
risk of bleeding with thromboprophylaxis; routine
pharmacological thromboprophylaxis can be instituted
preoperatively or at the earliest opportunity postoperatively
(usually the same day as surgery). The evidence regarding
thromboprophylaxis in ear nose and throat procedures is
limited (O’Hanlon et al, 2006).
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Can the surgery be postponed?

Defer surgery until postpartum or until second trimester

Plan surgery (first, second or third trimester)

Anaesthesia
General, regional or local

Senior anaesthetic input
Caution with nitrous oxide
Caution with adrenaline
Lower dose of local anaesthetic

Obstetric support
Senior obstetric input
Intraoperative fetal monitoring
Planned delivery in third trimester

Involve patient and partner at every stage

Perioperative care
Patient positioning on table: lateral tilt

Analgesia: paracetamol or opioids (caution
with non-steroidal anti-inflammatory drugs
and opiates in third trimester)
Thromboprophylaxis: anti-embolism
stockings or low molecular weight heparin

Figure 1. Management of the pregnant patient requiring ear nose and throat surgery.

What is the appropriate postoperative care and
analgesia?

Close monitoring is required during recovery from
anaesthesia. This is particularly true of the airway,
because most severe anaesthetic complications as a
result of hypoventilation or airway obstruction occur
during extubation and recovery (Upadya and Saneesh,
2016). It is important to liaise with the obstetric team
to plan postoperative fetal monitoring. Pain can increase
sympathetic outflow and circulating catecholamines
that can impair uteroplacental circulation, so adequate
analgesia is vital following non-obstetric surgery during
pregnancy. Limited data are available on the adverse effects
of common analgesics on human pregnancy. Non-steroidal
anti-inflammatory drugs such as ibuprofen and diclofenac
are best avoided in the third trimester because of the risk
of premature closure of the ductus arteriosus. Paracetamol
crosses the placenta and is considered safe for short-term
use, although some studies suggest a link between intra-
partum use of paracetamol and the development of asthma
in the child as well as a possible effect on the immune
system (Shaheen et al, 2002; Thiele et al, 2013). High
doses and long-term use of opioid analgesics especially
in the third trimester is not recommended as these can
cause neonatal respiratory depression, fetal growth
retardation and withdrawal symptoms. However, opioids
may be safe in second trimester surgeries and no structural
teratogenicity has been reported with morphine in animal
studies (Fujinaga and Mazze, 1988).

To reiterate, the management of the pregnant woman
requiring ear nose and throat surgery is multidisciplinary.
Awareness of potential complications and good preoperative
planning are essential for maternal and fetal safety. The
key steps in planning surgery in the pregnant woman are

summarized in Figure I and Table 1. In addition to the
general surgical and anaesthetic concerns discussed above
certain situations present special conundrums to the ear
nose and throat surgeon, as discussed below.

General otorhinolaryngological procedures
during pregnancy

Limited data are available on the gamut of general
otorhinolaryngological procedures performed on pregnant
women. Ear nose and throat emergencies can present in
any stage of pregnancy and can require urgent surgical
intervention. One important example is otogenic abscesses.
Jacob et al (2009) report a cerebellar abscess secondary to
chronic suppurative otitis media in a 23-year-old woman

Table 1. Perioperative checklist for the pregnant patient requiring

ear nose and throat surgery

Involve senior most anaesthetist with obstetric experience

Involve obstetric team

Decide regarding general vs local or regional anaesthesia

Consider difficult intubation and risk of aspiration

Consider intraoperative fetal monitoring

Remember intraoperative patient positioning to avoid aorto-caval compression
Limit adrenaline infiltration and limit hypotensive anaesthesia

Consider Royal College of Qbstetricians and Gynaecologists guidelines on
thromboembolism for venous thromboembolism prophylaxis

Minimize postoperative pain (safe analgesia)

Postoperative monitoring (patient airway and fetal stability)
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at 35weeks of pregnancy. The patient underwent a
caesarean section to safely deliver the baby followed by the
neurosurgical and ear procedures in the same theatre setting.

Physiological changes during pregnancy lead to an
increased incidence of epistaxis and worsening of any
sinonasal pathology (Incaudo, 2004). Management of
epistaxis in pregnancy follows the same principles as in
non-pregnant patients, using nasal cauterization and anterior
nasal packing. Care should be taken with the use of BIPP
(bismuth iodoform paraffin paste) which is contraindicated
in pregnancy and the use of Flowseal, whose safety in
pregnancy has not been demonstrated. Surgery should be
the last resort. Embolization during pregnancy may not be
considered a safe procedure for the baby or the mother in
refractory epistaxis and surgery may be the better option in
this situation. Goldstein and Govindaraj (2012) describe
endoscopic nasal cauterization for persistent epistaxis in a
pregnant woman. Crunckhorn et al (2014) describe a case of
torrential epistaxis in the third trimester that required theatre
on two occasions and prolonged posterior nasal packing.
Considerations during endoscopic surgery for epistaxis in
pregnancy include avoidance of cocaine and judicious use of
adrenaline to decongest nasal mucosa. Epistaxis could also
result from nasal haemangiomas that can present during
pregnancy and can be amenable to excision under local
anaesthesia (Noorizan and Salina, 2010).

Complications of sinusitis could also require surgical
intervention irrespective of the trimester of pregnancy.
Domville-Lewis et al (2013) describe surgical management
in a 35-week pregnant woman who presented with Potts
puffy tumour, epidural empyema and periorbital cellulitis.
The patient underwent a endoscopic sinus drainage under
general anaesthesia and the baby was delivered safely 3 days
later. Boztas et al (2016) describe endoscopic sinus surgery
to remove a left optic mass causing loss of vision in a 27-
week pregnant woman.

In addition to the difficult intubation scenario during
pregnancy discussed earlier, pregnant women can develop
other airway pathologies. Acute epiglottitis, recurrent
laryngeal papillomatosis, laryngeal rhinoscleroma,
tracheitis and intratracheal tumours have all been reported
as presenting with airway obstruction during pregnancy
and have been successfully managed with tracheostomy
(Glock and Morales, 1993; Armstrong et al, 1995; Amir
etal, 2002; Sholapurkar et al, 2002; Scurry and McGinn,
2008). In addition, thyroid enlargement could also be a
cause of airway obstruction during pregnancy. Hendrie
and Kumar (2013) described a 32-week pregnant woman
with airway obstruction secondary to compression by an
enlarged thyroid that necessitated a caesarean section and
a total thyroidectomy. Further facets of thyroid-related
conditions during pregnancy are discussed below.

Thyroid surgery during pregnancy

Thyroid surgery can become necessary during pregnancy
for the following reasons: large retrosternal thyroid
glands causing airway compression, thyroid malignancy,

or thyrotoxicosis that fails medical therapy. Airway
compression as a result of large thyroid glands presents
a special case in pregnancy. Physiological changes of
pregnancy create a hyperdynamic circulation that
can lead to significant enlargement of the gland. If
significant symptoms of stridor develop, thyroidectomy
may be indicated before term to prevent difficult airway
management at term. A risk—benefit assessment will need
to be undertaken between ear nose and throat, obstetric
and anaesthetic teams.

Surgery for thyroid malignancy is delayed until delivery
of the baby whenever possible. This is almost always the
case with well-differentiated thyroid cancers unveiled in
the third trimester, the exception being thyroid malignancy
causing airway compromise. Authors differ in the approach
to well-differentiated thyroid malignancies discovered
early in pregnancy (first and second trimesters). Well-
differentiated non-aggressive thyroid malignancies can be
left untreated until after delivery. However, surgery could
be performed in the second trimester if there are issues
such as a large tumour, rapid growth or maternal concern.
Medullary cancer discovered early in pregnancy is treated
in most cases with a thyroidectomy in the second trimester
as its behaviour tends to be aggressive compared to well-
differentiated thyroid cancers. There are comprehensive
discussions in reviews and published guidelines (Owen et
al, 2010; Stagnaro-Green et al, 2011; Perros et al, 2014).

The safety of thyroid surgery during pregnancy is an
important issue. Several studies report no maternal or
fetal complications following thyroid surgery in pregnant
women (Doherty et al, 1995; Nam et al, 2005; Vannucchi
et al, 2010). However, Kuy et al (2009) compared 201
pregnant women who underwent thyroid or parathyroid
surgery with 31155 non-pregnant women undergoing
similar surgery and found a higher rate of complications
in the pregnant group with longer hospital stays and costs.
Concerns with thyroid surgery during pregnancy include
the adverse effects of complications such as maternal
haematoma and maternal hypoparathyroidism on the
fetus. Delaying surgery for well-differentiated thyroid
cancers until the second trimester or until delivery has
not been shown to adversely affect the disease prognosis
in the mothers in several studies (Choe and McDougall,
1994; Tan et al, 1996). However, Vannucchi et al (2010)
reported that the presence of oestrogen alpha-receptors in
the thyroid tumour may worsen prognosis with pregnancy
as a result of oestrogen-mediated tumour growth, although
this is difficult to assess preoperatively.

Thyroid hormone replacement during the postoperative
period is important and thyroxine is started as
soon as possible following thyroidectomy. Maternal
hypoparathyroidism can sometimes occur following
thyroid surgery. Hypocalcaemia can increase uterine
irritability and cause preterm labour or abortion and
is therefore potentially dangerous. However, calcium

Continued on p. 211
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replacement and calcitriol therapy are safe and effective
in managing hypoparathyroidism in pregnancy (Callies
etal, 1998).

Parathyroid surgery in pregnancy

Primary hyperparathyroidism in pregnancy is a rare
presentation. Potential problems for the mother include
nephrolithiasis, bone disease, pancreatitis, hyperemesis,
mental status changes and hypercalcaemic crises (Carella
and Gossain, 1992). The effects on the fetus are equally
worrying and include intrauterine growth retardation,
low birth weight, preterm delivery, intrauterine
death, postpartum neonatal tetany and permanent
hypoparathyroidism, and can affect up to 80% of fetuses.

There have been illuminating studies on
operative vs conservative management for primary
hyperparathyroidism during pregnancy. Norman et al
(2009) reported on 77 pregnancies in 32 women with
primary hyperparathyroidism. Sixty-two pregnancies were
managed conservatively and fetal death occurred in 32
(48%), mostly in the late first and early second trimester. In
contrast, parathyroidectomy was performed in the second
trimester in 15 pregnancies and no fetal loss occurred,
favouring surgical removal of the offending parathyroid
during pregnancy.

Planning parathyroid surgery in pregnancy is very
important. Preoperative localization of the parathyroid
makes surgery easier, although this can be difficult in the
pregnant woman. Risks to the fetus exclude the use of
sestamibi scanning and computed tomography scanning
for preoperative localization. Similarly, risk of fetal death
and teratogenicity excludes the use of methylene blue for
intraoperative localization (Kidd et al, 1996). Ultrasound
and magnetic resonance imaging are safe investigations
that can help preoperative localization of the parathyroid
during pregnancy. Local anaesthesia may be a good
option for parathyroid exploration if the gland has been
localized preoperatively. If not, the best approach would be
exploration under general anaesthesia with intraoperative
parathyroid hormone assay and frozen section.

Future directions and conclusions
Research is ongoing to improve maternal and fetal safety
with anaesthesia during pregnancy. Kargaran et al (2015)
focussed on the neurotoxic effects of anaesthetic agents on
the developing brain in rats and mechanisms to counteract
them. A lot of this work is on experimental models and
human applications are awaited. Of note, advances in
surgical and anaesthetic techniques have allowed for
advanced procedures such as the EXIT technique in the
management of airway obstruction in babies still attached
to placental circulation (Laje et al, 2013, Nnamani, 2015).
However, optimal management of the pregnant woman
requiring surgery will always depend on a multidisciplinary
effort and good preoperative planning. Awareness of the
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KEY POINTS

W General otolaryngological emergencies, thyroid and parathyroid surgery may

necessitate surgery during pregnancy.

B A multidisciplinary approach involving a senior anaesthetist with obstetric

anaesthesia experience and a senior obstetrician is essential.

W Good preoperative and perioperative planning is required to ensure maternal

and fetal safety.

fetal-maternal physiology and the key goals of the surgery
are essential to ensure a safe outcome for the mother and
baby. BJHM
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