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gestation as factors associated with pre-viable or preterm delivery [5].

Pregnancy State
Neuroendocrine changes play a vital role in systemic alterations of 

gestation and are critical in directing fetal growth and development. 
The duration of the average pregnancy is approximately symptoms 275 
days which is divided into 3 trimesters. The clinical symptoms in the 
first trimester are cessation of the menstrual flow, nausea, vomiting 
and breast enlargement [6]. There is also a tendency towards postural 
hypotension, fatigue and syncope [2]. The successful implantation 
organogenesis begins and continues for the following 60 gestational 
days. During this period, the embryo is highly sensitive to exogenous 
insults and may undergo major morphological changes. In the second 
trimester, abdominal enlargement becomes increasingly noticeable due 
to enlargement of the uterus. The uterine dimension in a non-pregnant 
and pregnant state reveals a solid organ of 50 to 70 g expanding to 
reach 800 to 1200 g at term. In the second trimester the fetus becomes 
less sensitive to morphological alterations, but changes in functional 
capacity such as intellect, reproduction, or aging may occur. During the 
third trimester, breast and abdominal enlargement, fetal movement and 
heart sound are pronounced; the fetus is more prone to trans-placental 
carcinogens. In the final days of gestation, labor begins by painful 
contractions. The uterus contracts throughout pregnancy; however 
these contractions are irregular in timing and intensity and are totally 
painless. The contractions appear 2 to 3 min and last approximately 1 
min. The active phase of labor begins with intense increase and frequent 
painful contractions with 3 to 4 cm cervical dilation [2].

Physiology of Gestation
Cardiovascular system

The cardiovascular system undergoes profound changes during 
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Introduction
Pregnancy is a beautiful yet a complex state of physiological change 

in a woman’s life. The perioperative management of a pregnant patient 
is of utmost concern for a patient going in for surgical treatment and 
the drug interactions which happen between the mother and the fetus. 
The knowledge of the physiological changes from a non-gravid woman 
to a gravid woman is of utmost importance to the oral and maxillofacial 
surgeon in his or her ability to manage this patient population. The 
hormonal and anatomical changes during gestation result in alterations 
of the major organ systems [1]. The rate of spontaneous abortion in the 
gravid woman is 15% to 40% [2]. The conditions that a pregnant patient 
may present with a number of acute oral surgery diseases. Conditions 
such as maxillofacial trauma, infections, or oral cancer require timely 
surgical and therapeutic management to ensure maternal health and 
fetal wellbeing. The whole rainbow of physiological changes in a 
pregnant patient puts the surgeon in a catch 22 situation whether to 
perform surgery or not. There are many myths regarding the gravid 
patient, some true and some false (Figure 1). 

This is an extensive review describing the challenges faced by the 
maxillofacial surgeon in treating a pregnant patient and the various 
ways to answer the surgeon’s dilemma. This review of literature was 
based on search in knowledge based resources without any restriction 
in dates of the publication in PubMed, Embase, MEDLINE, and 
Cochrane Database of Systematic reviews. The search terms were 
“pregnancy”, “drugs” and “oral and maxillofacial surgery”. In addition 
the text books, case reports, studies published in English were reviewed. 
Our goal was to be as comprehensive as possible in order to focus last 
5-6 years i.e., the information which will be useful since new landmarks 
are set with earlier original researches.

Ethical issues and considerations

The treatment of the pregnant patient has the potential to affect 
two individuals; hence ethical consideration is very important. The best 
support of the fetus is the mother. Biologically, we know fetal incubator 
is the uterus of mother. In certain pathologic conditions, such as 
placental abruption, the pregnant uterus fails to meet fetal needs [3].
The oral and maxillofacial surgeon should consult an obstetrician or 
other medical specialist in a given clinical situation. Mazze and Kallen
have recorded an increased risk of low birth weight, preterm births, 
and neonatal deaths in women who had undergone surgery during 
pregnancy [4]. In the literature search Stepp et al. have identified first-
trimester surgery, peritonitis, procedure length, and surgery at 24 weeks 
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pregnancy with an increase in the total blood volume and cardiac 
output. There is a decrease in blood pressure, and the potential 
occurrence of the supine hypotensive syndrome. The volume of blood 
increases by 40% to 50% by the 32nd week of gestation, caused primarily 
by a 40-50% increase in plasma volume [7,8]. In addition to an increase 
in the plasma volume there is also a 30% increase in the red cell volume 
contributing to the increase of the total blood volume [8]. An increase 
in cardiac output by 30-50% occurs between the 25th and the 33rd week 
of pregnancy secondary to an increase in stroke volume [9]. Supine 
hypotensive syndrome is a condition that affects up to 8% of pregnant 
women and occurs mainly after the later part of second trimester [10]. 
When the pregnant woman is in the supine position, there is impaired 
venous return to the heart due to compression of the inferior vena cava 
by the fetus. The resulting decrease in the stroke volume stimulates 
the baroreceptors as a normal compensatory mechanism to maintain 
cardiac output which leads to hypotension, nausea, dizziness, and 
fainting [11].

Clinical relevance: To prevent supine hypotensive syndrome in the 
dental chair, the pregnant woman should have the right hip elevated 
10-12 cm or rolled to the left side to lift the uterus off the inferior vena 
cava [12]. The physiological increase in cardiac output compensates 
for the decreased oxygen capacity of maternal blood, decrement in 
cardiac output from any source may result in maternal hypoxia and 
compromise fetal wellbeing.

Respiratory system

The respiratory system in a pregnant woman during gestation 
undergoes various anatomical changes. The mucosa in the upper 
airways may also become more edematous and friable. The functional 
residual capacity reduces by 20% because of elevated diaphragm by the 
gravid uterus. There is an increase in estrogen production capillaries in 
the mucosa of the nasopharynx to become engorged, which results in 
edema, nasal congestion and predisposition to epistaxis [13]. There is 
an increase in xerostomia and patient is more prone for caries. There 
is a decrease in functional residual capacity. Maternal oxygen intake 
increases by 20% and oxygen reserve decreases, which causes mother 
and fetus risk of hypoxia [14].

The effect of hyperventilation is respiratory alkalosis. The ventilation 

pattern and position of pregnant patient is of utmost priority in order 
to avoid hypoxemia.

Clinical relevance: A pregnant woman has an impaired ability 
to tolerate episodes of apnea, pulmonary congestion, or excess 
nasopharyngeal secretions. The inspired oxygen content should be 
increased before intubation and tracheal suctioning. To prevent 
hypoxia, it is recommended that the anesthesiologist allow adequate 
preoxygenation for 3-5 minutes of 100% oxygen.

Hematological alterations

Hematologic changes in the gravid patient include an increase in 
the number of erythrocytes and leukocytes, erythrocyte sedimentation 
rate, and most of the clotting factors, causing a hypercoagulable state 
[15,16]. There is decrease in blood hemoglobin concentration. The 
plasma volume and erythrocyte volumes increase in the gravid patient, 
the increase in volume of the plasma exceeds that of the erythrocyte, 
which leads to a physiologic anemia [11]. It is assumed that increased 
levels of circulating catechol amines and cortisol contribute to the 
leukocytosis seen in pregnancy [11,15]. Also all coagulation factors 
except XI and XIII are increased. This increase in the levels of 
clotting factors is responsible for hypercoagulable state of the women 
during pregnancy. These factors can cause deep vein thrombosis and 
pulmonary edema. Before carrying out any minor surgeries involving 
oral tissue or any procedure involving loss of blood, it is very important 
to observe the hemoglobin level and the red blood cell count of the 
pregnant woman to prevent any further complications.

Clinical relevance: The pregnant woman is at risk of thromboembolic 
events. Approximately 0.10% of pregnant patients have thrombus 
formation, up to 20% of these women develop pulmonary embolism, 
with a 12% to 15% mortality rate [17]. Low molecular weight heparin is 
preferred because it does not cross placenta, and has been demonstrated 
to be more effective than heparin for prophylaxis and less likely to cause 
spontaneous bleeding [17,18]. The supine position should be avoided 
because compression of the venacava increases venous stasis and enhances 
the risk of clot formation.

Gastrointestinal system

Increased estrogen production during pregnancy causes the 

Figure 1: 13 patients received conventional treatment with a Hyrax-RME. 15 additional patients received previous surgical weakening. 7 patients received conventional 
treatment with Hybrid-RME.
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capillaries in the mucosa of the nasopharynx to become engorged, 
which results in edema, nasal congestion and predisposition to 
epistaxis. The increase in progesterone levels during pregnancy causes 
a decrease in lower esophageal tone and gastric and intestinal motility. 
Heartburn, nausea, vomiting are common symptoms seen in most 
pregnant women in the first trimester. These symptoms make the 
pregnant woman very uncomfortable to carry out dental procedures. 
The tone of the lower half of the esophagus falls during the last two 
trimesters and becomes more pronounced at 36 weeks. Pyrosis occurs 
in approximately 30-50% of pregnant woman. Reflux also occurs as 
result of an increased intragastric pressure due to the enlarging fetus, 
slow gastric emptying rate and decreased lower esophageal sphincter 
resting pressure [19].

Clinical relevance: The gravid patient is at risk for esophageal 
incompetence and reflux esophagitis in the third trimester. During 
general anesthesia appropriate management involves prevention of 
gastric aspiration. The patients should be advised to avoid citrus drinks 
or fatty foods as they may cause gastric upset or delay gastric emptying 
[20]. 

Renal changes

There is an increase in progesterone levels in first trimester which 
result in dilation of uterus, renal pelvis and calyces. There is increase 
in glomerular filtration rate and renal plasma flow to levels of 30-50% 
above those in the non-gravid women. There is an increase in the renal 
plasma flow is due to generalized increase in blood volume. Creatinine 
clearance is increased with uric acid and urea excretion resulting in a 
slight decline in serum creatinine and blood urea nitrogen levels [8,21].

Clinical relevance: Urinary stasis may help to explain why 
pregnant woman with asymptomatic bacteria develop pyelonephritis. 
A value of increased renal hemodynamics may allow commonly used 
perioperative medications to undergo a rapid excretion. Human 
chorionic gonadotropin may be involved in the osmoregulatory 
changes of pregnancy [22].

Oral and facial considerations

Pregnancy being a set of complex events, affects each tissue and 
organ system of the body. Hence, it also leads to a few changes in the 
orofacial region. Various gingival and periodontal manifestations 
are seen. They include pregnancy gingivitis, gingival hyperplasia, 
pyogenic granuloma (pregnancy tumor) and periodontitis. This results 
on account of elevated circulating estrogen which causes increased 
capillary permeability and inflammation affecting the marginal and 
interdental papillae in the first trimester. Pregnancy worsens pre-
existing gingivitis and periodontitis [23]. Mineral changes in the 
lamina dura, disturbances in the periodontal ligament attachments 
and vitamin C deficiency contribute to teeth mobility [24]. Few studies 
also suggest the relation between periodontal disease and preterm labor 
and low birth weight; the former being the independent risk factor. It 
can be decreased by good oral hygiene and periodontal treatment [25].

1-5% of pregnant females demonstrate occurrence of pyogenic 
granuloma which is also called as pregnancy tumor. It is due to 
increased estrogen levels in gingival crevicular fluid causing increased 
angiogenesis and inflammation when local irritating factors like dental 
plaque are present [26]. The common location is the labial aspect of 
the interdental papilla. The interproximal papillae are red, edematous 
and tender to palpation, and they bleed easily if subjected to trauma. 
This gradually progresses to pyogenic granuloma. It is observed in the 
first and second trimester and usually regresses after child birth [27]. 

Larger and resistant lesions require surgical excision. On account 
of chronic vomiting, erosion of teeth on lingual and palatal surfaces 
of incisors may be seen [28]. In normal pregnancy, there is 30-40% 
increase in cardiac output which is mediated by an increase in both 
the stroke volume and heart rate. This along with hormonal changes 
sometimes results in formation of arteriovenous malformations in the 
head and neck region, though these are very rare [29,30]. Trauma and 
infection are the predisposing factors [31-33]. Intraorally it results in 
bluish gingival or mucosal mass [34]. Expecting mothers often suffer 
from reduced salivary secretion and hence, xerostomia. The flow, 
composition, pH and hormone levels of saliva are affected leading to 
a reduced whole stimulated salivary flow rate in pregnant women as 
seen by some cross-sectional studies [27]. There is a decrease in salivary 
sodium, its pH, and an increase in potassium, protein, and estrogen 
levels [27,35]. In many cases of preterm labor, salivary estrogen levels 
were increased than in women having normal term deliveries [36,37]. 

Hence, salivary estrogen level is suggested as a screening test to detect 
the risk potential for preterm labor. 

Xerostomia may lead to difficulty and discomfort during 
mastication, speech and deglutition. This along with unawareness 
and poor maintenance of oral hygiene causes increased evidence of 
dental caries. Salivary estrogen also increases the proliferation and 
desquamation of the oral mucosa and an increase in subgingival 
crevicular fluid levels. The desquamating cells provide a suitable 
environment for bacterial growth by providing nutrition predisposing 
the pregnant woman to dental caries [27]. Increase in estrogen and 
progesterone levels also result in bilateral brown patches of facial 
pigmentation in the malar region. It is called as melasma or the ‘mask 
of pregnancy’. This is noted in 73% of pregnant females and is common 
in the first trimester [38]. It usually resolves after parturition [39]. All 
of the stated factors need to be considered during the dental treatment 
of the pregnant patient and precautionary measures should be taken to 
avoid complications and complex forms of treatment.

Pregnancy Radiodiagnostics and Therapeutics
The pregnant patient cannot be denied the necessary radiographic 

investigations. While taking radiographs for the pregnant patients, 
the dental staff must practice ALARA (As Low as Reasonably 
Achievable) principle. Radiographs should be obtained only if they 
help significantly in the diagnosis and treatment plan [40]. According 
to many studies, if the total radiation exposure is less than 5-10 cGy 
[41], there is no increased risk of congenital anomalies or intrauterine 
growth retardation. A full-mouth series of dental radiographs results 
in only 8 × 100-4 cGy, with E-speed film and a rectangular collimated 
beam [42]. Bitewing and panoramic radiography generates about 
one third the radiation exposure associated with a full-mouth series 
[43]. If protective measures like the use of high speed (E-speed) films, 
rectangular collimated beams, lead apron and thyroid collar are 
used, dental radiography is absolutely safe for the pregnant patients. 
The efficacy of lead apron in providing radiation protection is still 
debatable. Computed Tomograhy (CT) scanning delivers up to 4.0 cGy 
of radiation, which is lower than the recommended safe cumulative 
dose of 5-10 cGy during pregnancy [44]. Magnetic Resonance Imaging 
does not use ionising radiation, hence is safer than CT in pregnant 
patients [45].

Effects of radiation on the fetus

The fetus is exposed to 9 cGy of radiation by head and neck 
irradiation when abdominal and pelvic shields are used [46]. Radiation 
exposure secondary to brachytherapy is lower. At the peri-implantation 
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Antibiotics

Penicillin and cephalosporins are the most common antibiotics 
prescribed for oral infections. These drugs are found to be safe 
when used in pregnancy. For patients who are allergic to penicillin, 
macrolides such as erythromycin and clindamycin can be prescribed. 
Metronidazole used against anaerobic bacteria has previously been 
shown to be carcinogenic and mutagenic in certain bacteria. In more 
than 17,000 fetuses exposed to metronidazole in the first trimester, 
however, there was no increase in the rate of congenital anomalies 
[59,60]. The use of metronidazole is justified in maxillofacial infections.

and immediate post-implantation stages radiation levels above safety 
limits have an all or none effect resulting in embryonic death or normal 
development [47]. Mental retardation and microcephaly are the 
common central nervous system side effects in an established foetus 
[48]. All such effects vary with the gestational age. Radiation might 
have wider effects on the fetus. Intracellular ionisation and consequent 
DNA damage cause cell death, mitotic delay, and disturbance of 
cell migration. During periods of organogenesis these result in 
structural malformation and organ dysfunction. Growth retardation, 
teratogenesis and fetal death also occur. Long-term effects may also 
be seen such as childhood cancers, germ cell mutations and sterility. 
Fetal exposure to radiation is mediated by the size of the radiation field, 
the target dose given, the distance of the fetus from the edge of the 
radiation field, the specific radiation machine used, the leakage from 
the machine, and the use of shielding techniques [44,49]. Secondary 
maternal effects like tissue stiffness limiting head and neck movements, 
oral ulceration and osteoradionecrosis may develop compromising the 
child care by mothers. There is a risk of carcinogenesis in radiation-
damaged tissues raising the possibility of another primary tumor 
developing later in life [49].

Dental radiography during pregnancy produces negligible radiation 
exposure to the fetus in utero, around 1/50000 of the direct exposure 
to the head [50]. The risk of teratogenesis from dental exposure is nil 
with a threshold safety factor of 10000× [51]. The first 10 days after the 
conception carry the greatest risk to the fetus for teratogenicity and 
death. The most critical period of fetal development is between 4 and 
18 weeks after conception. The chance of fetal teratogenicity with an 
exposure of 0.01Gy is about 0.1% and radiation doses of up to 0.05Gy 
or less are not associated with significant increase in teratogenicity 
[52]. The National Commission for Radiation Protection (NCRP) 
recommends that the cumulative fetal dose should not exceed 0.005 
Gy [53]. The ADA endorses US Food and Drug Administration (FDA) 
selection criteria for dental X-ray exposures. It states that “Dental 
radiographs for pregnant patients may be prescribed according to the 
usual and customary selection criteria” [54]. Table 1 gives the average 
radiation exposure to the human body by various radiographs in Gray 
(Gy) [12,43,52].

Drugs and Pregnancy Present Status
Drugs should be prescribed with great caution to the pregnant 

women as some drugs are known to cause miscarriage, teratogenicity 
and low birth weight of the fetus. The Table 2 describes the FDA 
pregnancy risk category medications during pregnancy. The 
demographic studies suggest that the female patients are exposed 
to many classes of antibiotics during the course of their pregnancy 
[55].

Analgesics 

Aspirin should be avoided at any cost as it can lead to constriction 
of ductus arteriosus of the fetus if prescribed during the third trimester 
of pregnancy. Analgesics like acetaminophen are commonly prescribed 
during pregnancy as it is proved to be safe and effective pain killer. 
Acetaminophen is the most widely used analgesic agent in pregnancy. 
It has not been associated with increased risk of congenital anomalies 
[56]. Low-dose aspirin has been used to prevent pre-eclampsia, with no 
identifiable cardiac defects [57]. Ibuprofen, naproxen, and ketoprofen 
have been used most frequently in pregnancy. Use of these drugs in 
early pregnancy has been associated with an increased risk of cardiac 
septal defects [58]. By inhibiting prostaglandin synthesis, they also may 
cause dystocia and delayed parturition.

Radiographs Exposure in Gy
Full mouth series  

(18 intraoral, D film, lead apron) 1 × 10-5

Panoramic film 15 × 10-5

Daily radiation (Cosmic) 4 × 10-4

Skull 4 × 10-3

Chest 8 × 10-3

Table 1: Radiation exposure to human body through various radiographs.

Agent FDA category/ During 
Pregnancy

Analgesics and Anti - Inflammatories
Acetaminophen B/ Safe
Aspirin C/D / Avoid
Codeine C / Caution
Glucocorticoids (Dexamethasone, Prednisone) C  Avoid
Hydrocodone C/ Caution
Ibuprofen C/D/ Avoid
Oxycodone B / Caution
Antibiotics
Amoxicillin B/ Safe
Cephalexin B/ Safe
Chlorhexidine (topical) B/ Safe
Clindamycin B/ Safe
Doxycycline D/ Avoid
Erythromycin B/ Safe
Metronidazole B/ Safe
Penicillin B/ Safe
Tetracycline D/ Avoid
Local Anesthetics
Articaine C/ Caution
Bupivacaine C/ Caution
Lidocaine B/ Safe
Prilocaine B/ Safe
Benzocaine (topical) C/ Caution
Lidocaine (topical) B/ Safe
Sedatives
Benzodiazepines D/X/ Avoid
Zaleplon C/ Caution
Zolpidem C/ Caution
Emergency Medications
Albuterol C / Caution
Diphenhydramine B/ Safe
Epinephrine C/ Caution
Flumazenil C/ Caution
Naloxone C/ Caution
Nitroglycerin C/ Caution

Table 2: Key medications consideration during pregnancy.
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Antifungal and antiviral drugs

The use of topical agents for treatment of superficial fungal 
infections is safe and effective. Amphotericin B remains the drug of 
choice for the treatment of deep and life-threatening fungal infections 
in pregnancy [61]. Drugs such as griseofulvin, ketoconazole may be 
associated with fetal malformations Acyclovir and valacyclovir are 
antiviral antibiotics that can be used to treat herpetic infections. These 
antiviral agents may be used when a significant benefit is expected [62].

Local anesthetics 

Local anesthetics used in dentistry cross the placental barrier 
primarily through passive diffusion [63]. The main concern in a 
pregnant patient is overdose with increased vascular volume and 
permeability. Lidocaine is one of the most common local anesthetic 
used during dental treatment. Lidocaine along with epinephrine when 
used in the correct dosage is safe during pregnancy [11]. Articaine, 
Bupivacaine, prilocaine are listed by the FDA as class C during 
pregnancy (Table 2). Topical anesthetics such as benzocaine, lidocaine, 
tetracaine are associated with rare, but serious health concern for both 
mother and fetus with a condition called methemoglobenemia. The risk 
factors for developing acquired methemoglobinemia include the use 
of oxidative drugs, patients with glucose-6-phosphate dehydrogenase 
and use of local anesthetics [64,65]. Epinephrine-containing local 
anesthetics in accidental intravascular injection results in uterine artery 
vasoconstriction and decreased uterine blood flow.  Levonordefrin, 
another vasoconstrictor used in local anesthetic solutions, in 
concentrations of 1:20,000 which is 5 times more than concentrations 
of epinephrine (1:100,000) [66]. The judicious use of vasoconstrictor 
with local anesthesia would be the dictum for pregnant patient.

Steroids

Corticosteroids are used to reduce inflammation in oral region. 
Prednisone and prednisolone have been used clinically in pregnant 
women, especially for treatment of severe asthma, without adverse effects 
on the fetus [67]. Triamcinolone and beclomethasone are teratogenic 
in animals but have not been associated with fetal defects in humans 
[68]. They are safe locally but systemic use can harm the mother and 
the fetus and thus should be avoided during pregnancy [11]. Pregnancy 
specific complications that arise are premature rupture of embryonic 
membranes, hypertension and gestational diabetes mellitus [69] The 
American College of Obstetricians and Gynecologists Committee on 
Obstetric Practice supports a single course of corticosteroids to all 
pregnant women between 24 and 34 weeks of gestation who are at risk 
to preterm delivery within 7 days [70].

Conscious sedation and general anesthetics

The use of diazepam and midazolam are particularly hazardous 
and must be avoided in the first trimester and last month of the third 
trimester of pregnancy [71]. Barbiturates and benzodiazepines are 
categorized by FDA class D drugs and hence must be avoided during 
pregnancy. The use of nitrous oxide in pregnancy is still contentious 
and so must be avoided during pregnancy till proper evidence is gained 
regarding its safety [11]. It has not been classified into any category by 
the FDA. Nitrous oxide also causes vasoconstriction and may reduce 
uterine blood supply. Chronic exposure of pregnant dental health 
workers to nitrous oxide for more than 3 hours without the use of 
scavengers has resulted in decreased fertility and spontaneous abortions 
[72]. A review suggests nitrous oxide is safe for use in parturient 
women, their newborns, and healthcare workers in attendance during 
its administration [73]. 

The National Institute of Occupational Safety and Health 
recommends that proper ventilation (10 or more room air exchanges 
per hour), scavenging systems (vacuum up to 45 L/min), appropriate 
mask sizes, regular air sampling, and low exposure of 25 parts per 
million to be used when pregnant health care workers are involved 
[74,75]. Pregnant patients demonstrate a 30% reduction in the 
minimum alveolar concentrations of volatile anesthetic agents [76]. 
Superimposed upon the increase in alveolar MV, this leads to rapid 
induction of anesthesia if an inhalation induction technique is used. 
Similarly, neural tissue demonstrates increased sensitivity to the effects 
of local anesthetic drugs. Both therapeutic doses and toxic plasma levels 
are reduced by approximately 30% in pregnancy [77]. The total volume 
of the epidural and subarachnoid spaces is reduced in pregnancy as 
inferior venacaval compression produces engorgement of the epidural 
venous plexus. This leads to more extensive spread of local anesthetic 
agents administered during central neuraxial blockade. The response of 
the autonomous nervous system to hemodynamic changes is biphasic. 
In the first trimester, there is a shift toward increased vagal tone and 
decreased sympathetic activity in association with the increase in blood 
volume. A gradual transition in the second trimester leads to lower 
vagal tone and increased sympathetic activity by the third trimester, 
which helps overcome the mechanical effects of both aortocaval 
compression and low-resistance parallel placental circulation (Figure 
2) [78]. The hypoventilation or hyperventilation could bring negative 
effects and hence the surgeon should be cautious and vigilant while 
administering under general anesthesia [79].

Intubation can be difficult in pregnant as there is a risk of epistaxis 
from nasal tubes due to friable mucous membrane. Supine position should 
be avoided and lateral decubitus position is preferable. Thiopental and 
propofol are safe induction agents. Halothane, isoflurane, enflurane and 
desflurane are safe during pregnancy in appropriate doses.

Teratogenicity of drugs

Several categories of drugs that are known to be teratogenic (i.e., 
drugs that can cause either structural or functional birth defects), 
include alcohol, tobacco, cocaine, thalidomide, methyl mercury, 
anticonvulsant medications, warfarin compounds, angiotensin-
converting enzyme (ACE) inhibitors, retinoid, and certain 
antimicrobial agents. Alcoholic women who consume eight or more 
drinks daily throughout pregnancy have a 30-50% risk of delivering a 
child with all of the features of fetal alcohol syndrome [80]. Tobacco 
has been associated with cleft lip and palate in many individuals who 
carry polymorphism in the transforming growth factor gene [80].

Warfarin compounds, such as Coumadin, cause a dose-dependent 
risk of fetal damage. Ginsberg and Hirsh performed an analysis of 186 
studies involving 1325 exposed pregnancies [81]. Although mercury is 
not currently used as a drug, environmental exposures to methyl mercury 
have resulted in a range of birth defects, from developmental delay to 
microcephaly and severe brain damage [3]. Thalidomide, the proven 
teratogen even if used for immunomodulation should be avoided. Clefts 
develop almost ten times more often in fetuses of women who have 
epilepsy than in general population. The high serum levels of antiepileptic 
medications and use of multiple anticonvulsants increase the risk of fetal 
malformations. ACE inhibitors should be avoided as they may cause renal 
ischemia, renal tubular dysgenesis, and anuria [3].

Oral Maxillofacial Surgery and Pregnant Patient
The oral and maxillofacial surgery in a pregnant patient should be 

undertaken only in emergency situations as the concern is between two 
lives mother and fetus.
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Dentoalveolar surgery

Elective dentoalveolar surgery should be carried out only in second 
trimester. Dentoalveolar surgery should be directed toward the relief 
of pain, elimination of infection and neoplasia, and repair of traumatic 
injuries. the patient should be positioned in the left lateral decubitus 
position, with the right hip elevated approximately 15° (6-12inches) 
above the surface of the chair [17]. Aortocaval compression, which 
occurs specifically in the supine position, leads to supine hypotensive 
syndrome, which is characterized by symptoms and signs such 
as lightheadedness, weakness, sweating, restlessness, tinnitus, 
pallor, decrease in blood pressure, syncope and, in severe cases, 
unconsciousness and convulsions [40]. The position of the patient is 
very important in terms of cardiopulmonary resuscitation.

Trauma and Pregnancy
Motor vehicular accidents can be the cause of trauma in 50% of 

the patients. They are responsible for 82% of fetal deaths caused by 
trauma [82]. Injury in a pregnant patient may be accidental, intentional 
causing maternal death. Fildes et al., stated 50% of maternal deaths 
are due to trauma [83].  6-7% of all pregnancies are complicated by 
trauma, and 0.4% of pregnant patients require hospitalization in order 
to treat traumatic injuries [84]. The actual number of injured pregnant 
women is underestimated because many of them are unreported, 
especially those due to domestic violence. Major blunt and penetrating 
trauma is more likely to affect both a pregnant woman and her fetus, 
complications limited to the pregnancy itself, such as abruption 
placenta and fetal injuries, can occur after relatively minor trauma to 
the abdomen from falls, domestic abuse, and low-speed motor vehicle 
accidents.

The possibility of a pregnancy must be considered in all injured 
women between the ages of 10 and 50 years [85]. Various causes for 
trauma causing injury and death are motor vehicle collisions, violence 
and assault, gunshots, stabbing, strangulation, falls, suicide, drug 
overdose, poisoning, burns. The penetrating injuries to the gravid 
uterus from spears, sticks, and animal horns have been observed 
from ancient times. An estimated 33% of abused women have anxiety 
and depression, and 26% of female suicide attempts are by women 
experiencing interpersonal violence, but this number is underestimated, 
as these injuries are unreported, especially in the pregnant patients. 

Emergency care should be given to the pregnant women considering 
them as high risk, if they have one or more of following conditions

•	 rib or pelvic fracture,

•	 unexplained hypotension, 

•	 vaginal blood loss,  

•	 hematuria, 

•	 altered sensorium due to drugs, alcohol, or brain injury. 

There are several factors associated with risk to the fetus [85]. 
The most common factors are maternal death, maternal hypotension, 
maternal traumatic brain injury, high injury severity score, pelvic 
fracture, ejection of pregnant woman from a vehicle, and severe 
abdominal injury to pregnant women. 

The predictive factors associated with maternal mortality include 
amniotic fluid embolism, deep venous thrombosis and pulmonary 
embolism, and infections [86]. Gunshot wounds are the next common 
type of traumatic injury sustained by the parturient. In general, a 
multidisciplinary approach involving maternal and fetal medicine, 
neonatology, anesthesiology, and intensive care medicine is essential 
for optimizing outcomes in cases of severe trauma [87]. The oral and 
maxillofacial surgeon is often the first fraternity to evaluate these 
patients and should identify appropriately. The oral surgeon should 
refer victims of domestic violence to prevent future injuries [88]. Rigid 
internal fixation should be advisable and decided based on the status 
of the gravid mother and fetus. The closed reduction of the fracture till 
completion of gestation and labor is another option for treatment of 
trauma. Maxillafacial surgeon’s plan of action is described (Figure 3).

Maxillofacial Infections and Pregnancy
Maxillofacial infections should be managed aggressively in the 

gravid patient. There is a mild degree of immunosuppression in 
pregnancy, and sepsis is known to occur more frequently in pregnant 
than non-pregnant women. Primary concern should be given to 
airway stability. Mucosal and skin changes are commonly seen during 
pregnancy and are secondary to hormonal alterations. Ludwig’s angina 
is life threatening because of both septicemia

and asphyxia [89]. The treatment is summarized in (Figure 4). 

Figure 2: General anesthesia and pregnancy changes in mother and fetus.
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Septicemia is certainly the cause for death in Ludwig's angina after 
airway obstruction [90].

Neoplasia and Pregnancy
Neoplasia or cancer may affect pregnancy. The early pregnancy 

could be terminated if within 28 days. There is no specific treatment for 
cancer. Metastasis to the placenta and/or the fetus is rare complications 
of malignant melanoma and lymphoma [44]. Head and neck cancers 
not only have physical and physiological effects in pregnancy, they 
also impact psychologically. More often social changes place women in 
position to have children late in life and hence become the high risk age 
group for neoplasia. Maternal deformity secondary to tumor or surgery 
is a source of additional psychological burden. 

In the case of cancer during late pregnancy, three treatment options 
exist [91,92]: 

•	 standard treatment after induced delivery in an attempt to save 
the infant, with or without fetal lung maturation; this entails a 
high risk of complications, including hyaline membrane disease 
or sepsis of the baby, because of immaturity at birth

•	 no-treatment of the tumor until after natural birth; it gives 
priority to full time delivery of the fetus over the mother’s risks

•	 starting cancer therapy during pregnancy with corresponding 
risks regarding both fetal viability and teratogenicity. 

The added knowledge required is encompassed within a triangle of 
effects: the effect of pregnancy on cancer, and the effect of diagnostic 
and treatment modalities on pregnancy.

Osteomyelitis can occur in the pregnant patient with a history of 
local irritant which can induce inflammation. Pregnancy results in 
an increase in the concentration of circulating parathyroid hormone 
by up to 50% [93]. This mobilizes calcium from bone and may have 
contributed to the rapid lysis of the mandible [94].

Arteriovenous malformation (AVM) may present in any body 
tissue and over half occur in the head and neck [95]. They are rare in 
the oral and maxillofacial regions. Trauma, infection, and hormonal 
changes are predisposing factors [89]. Although changes in the 
hormonal balance during pregnancy are thought to cause progression 
[32,96] experimental evidence is lacking. There are several ways 
of treating AVM of the head and neck, including embolization, 
sclerotherapy, resection, and a combination of two or more methods 
[97]. The local compression and cauterization was done for mandibular 
AVM as reported by Sasaki et al., till completion of pregnancy [34].

Fetal Monitoring
Fetal heart rate (FHR) variability is a useful indicator of fetal 

wellbeing and can be monitored from 25 to 27 weeks’ gestation onward. 
Anesthetic agents reduce both baseline FHR and FHR variability, so 

readings must be interpreted in the context of administered drugs. 
The human fetus may respond to a number of environmental stimuli 
including noise, pressure, pain, and cold temperature. Noxious stimuli 
produce an autonomic response and a rise in stress hormones. The 
value of intraoperative FHR monitoring is that it detects early 
compromise, allowing optimization of maternal hemodynamics and 
oxygenation with appropriate fluid therapy, vasopressors, blood 
product administration, hyperventilation, or position adjustment 
[98].

Orthognathic and cosmetic procedures should be postponed till 
delivery since it is elective procedure.

Complications
The common complications during pregnancy are spontaneous 

abortion and preterm labor. In the first trimester there is spontaneous 
abortion occurs in 10-15% of all pregnancies [99]. Minor contractions 
without bleeding (Braxton Hicks contractions) which subside 
spontaneously or contractions when a patient shifts position do not 
indicate an emergency [100]. Oxygen should be administered. The 
patients should lie on the left lateral side if presents with vaginal bleeding 
with or without powerful contractions. Preterm labor comprises of 
back pain or discomfort, pelvic and or abdominal pressure, or vaginal 
discharge [101,102]. If the patient presents with spontaneous labor in 
the maxillofacial department the emergency care of monitoring the 
patient for vital signs and proper positioning should be followed. The 
medical assistance and the obstetrician should be consulted in this 
situation

Conclusion
The pregnant woman and the fetus she is bearing are a huge 

challenge to the oral and maxillofacial surgeon for effective surgical 
management. The acute presentation of the patient suffering with 
any ailment can be treated with minimal risks to mother and the 
fetus. All elective procedures should be delayed to the postpartum 
period. The routine dental health should be maintained before 
conception in planned pregnancies and during the second trimester 
all elective and dentoalveolar procedures should be undertaken 
[103]. The key is to emphasize particular attention in obtaining 
an obstetric consultation and to understanding the physiologic 
changes of gestation.

Figure 3: Maxillofacial surgeon’s plan of action in trauma.

Figure 4: Maxillofacial infections and pregnancy treatment flowchart.
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