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Abstract of the Research 

 

The purpose of this research is to update general dentists and 

maxillofacial surgeons in the perioperative management of pregnant 

patient. 

Pregnancy results in physiologic changes in almost all organ systems in 

the body mediated mainly by hormones; which influences the treatment 

schedule.                                                    Understanding these normal 

changes is essential for providing quality care for pregnant women  

The general principles that apply in this situation are discussed, followed 

by relevant physiological changes and their treatment implications, the 

risks of various medications to the mother and fetus, the management of 

concomitant medical problems in pregnant patient, appropriate timing of 

oral and maxillofacial surgery during pregnancy, and management of 

emergencies during pregnancy.     
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Introduction:- 

Pregnancy causes many changes in the physiology of the female patient. 

These alterations are sometimes subtle but can lead to disastrous 

complications if proper precautions are not taken during dental treatment. 

Physiologically, changes occur in the cardiovascular, hematologic, 

respiratory, gastrointestinal, genitourinary, endocrine, and oro-facial 

systems. The changes that occur are the result of increasing maternal and 

fetal requirements for the growth of the fetus and the preparation of the 

mother for delivery. Increased hormonal secretion and fetal growth 

induce several systemic, as well as local physiologic and physical 

changes in a pregnant woman. Local physical changes occur in different 

parts of the body, including the oral cavity. These collective changes may 

pose various challenges in providing dental care for the pregnant patient. 

Treatment of the pregnant patient has the potential to affect the lives of 

two individuals (the mother and the unborn fetus). Certain principles 

must be considered in the treatment of the pregnant patients so that, it 

benefits to the mother while minimizing the risk to the fetus. 

 

Cardiovascular System 

There are several changes that occur in the hemo- 

dynamic/cardiovascular systems of the gravid patient. Cardiac output 

increases 30 % to 50 % during pregnancy, secondary to a 20 % to 30 % 

increase in heart rate as well as a 20 % to 50 % increase in stroke volume. 

Increased stroke volume is predominantly responsible for the early 

increase in cardiac output, possibly due to increased left ventricular mass 

and blood volume. It has also been shown in multiple studies that 

peripheral vascular resistance decreases. Early in pregnancy, but the 

mechanism of the decrease is poorly understood. The most likely 

explanation is that there is a peripheral vasodilatation from circulating 

progesterone, prostaglandin, prostacyclin, and nitric oxide. The exact 

timing of all of these cardiovascular changes has not been described 

adequately, but it is clear clinically that cardiac output increases in the 

first trimester, plateaus in the second trimester, and has a minimal 

increase in the third trimester. Pressures in the right ventricle, pulmonary 

artery, and pulmonary capillaries remain at normal nonpregnant levels 
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throughout the gestation; this is due to the low-pressure/high-capacitance 

characteristics of the pulmonary vasculature. During the second and third 

trimesters, a decrease in blood pressure and cardiac output can occur 

while the patient is in a supine position. This has been attributed to the 

decreased venous return to the heart from the compression of the inferior 

vena cava by the gravid  uterus , which can result in a 14 % reduction in 

cardiac output.3.8 Compression of the descending aorta can also occur, 

which leads to decreased blood flow to the common iliac arteries. 

Hypotension, bradycardia, and syncope characterize supine hypotension 

syndrome. Not all patients become symptomatic in the supine position, 

but in the ones that do, an increase in heart rate and blood pressure may 

initially occur and then they decrease." It must be noted that while the 

supine pregnant patient may be asymptotic, a substantial decrease in 

uteroplacental perfusion can still occur. Placing the patient in a 5 % to 15 

% tilt on her left side can relieve supine hypotension. If hypotension is 

still not relieved, a full left lateral position may be needed 

 Hematologic System 

Maternal plasma volume and red blood cell changes account for a 

substantial increase in overall blood volume. Maternal blood volume 

increases about 25 % to 52 % and red blood cell mass increases 20 % 

over nongravid values by late pregnancy.Thisdisproportionate rise 

accounts for the "hemodilution" or physiologic anemia of pregnancy that 

is maximal by approximately 30 to 32 weeks' gestation. Blood volume 

changes have at least 2 clinically significant purposes. The first is to 

protect the mother from volume depletion due to excessive peripartum 

hemorrhage. The second is to lessen the chance of thrombotic event 

occurrence. Some investigators have determined that the optimal 

maternal hematocrit is approximately 30 % to 38 % and that patients 

above this range have an increased incidence of maternal and intrauterine 

thrombotic events. Pregnancy stimulates an elevation in the leukocyte 

count, leading to a physiologic leukocytosis of pregnancy. Increased 

circulation of catecholamine’s and cortisol lead to a demargination of 

mature leukocytes from the    endothelial lining of the vascular system, 

producing an increase by 5,000 to 10,000 cells. Pregnancy increases the 

chance of thromboembolism, fold compared with the nonpregnant 

patient. During pregnancy, all coagulation factors are in creased, except 



11 
 

factors XI and XIII, which are decreased.  Thrombin-mediated fibrin 

generation increases throughout pregnancy, which, combined with the 

increased amount of clotting factors and increased hematocrit, leads to 

the hypercoagulable state of pregnancy. Compression of the inferior vena 

cava and iliac vein by the gravid uterus causes a venous obstruction, 

leading to stasis. Venous stasis in turn creates endothelial cell wall 

damage, which leads to thrombus formation. During pregnancy, an 

overall incidence of 0.09 % has been reported, 17 Pulmonary embolism 

(PE) has been reported in 15 % to 25 % of patients with untreated deep 

venous thrombosis (DVD, resulting in a 12 % to 15 % mortality rate. 

Anticoagulation is recommended for the treatment of established DVT 

and PE, and for prophylaxis against venous thromboembolism in women 

with: a previous history of thromboembolic disease. Heparin is the 

anticoagulant of choice during pregnancy; it is a very large molecule that 

does not cross the placenta, unlike Coumadin, which does cross the 

barrier and poses a significant fetal risk. Its anticoagulant effect is due to 

its high affinity binding sequence to antithrombin III, which undergoes a 

conformational change that accelerates its ability to inactivate the 

coagulation factors Ia, Xa, and IXa.A retrospective study of 100 

consecutive pregnancies in which heparin was used reported that the rate 

of adverse fetal and neonatal outcomes was comparable to that in normal 

pregnancies. There are 2 major considerations when using heparin on the 

pregnant patient. The first is heparin induced thrombocytopenia 

(HIT).HIT is secondary to heparin-dependent IgG antiplatelet antibodies, 

which result in a serotonin-induced platelet aggregation and thus pose a 

substantial risk of a thromboembolic event. HIT usually occurs between 5 

and 15 days after the start of therapy, but it has been reported within 

hours in patients who have previously been exposed to heparin. Patients 

on heparin should therefore receive frequent platelet counts 5 to 15 days 

after therapy. Heparin-induced osteoporosis is also a concern during 

pregnancy. Fractures during pregnancy have been reported to be rare, 

occurring mainly in the pelvic region with no reported maxillofacial 

fractures. Low-molecular-weight heparin (LMWH was recently 

introduced in the United States; it has been used extensively in Europe. 

There are several advantages to using LMWH over unfractionated 

heparin. Because the half-life of LMWH is longer and there is less 
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protein binding, the dose response is much more predictable, allowing for 

unmonitored administration. 

More important, it has been shown to be more effective than 

unfractionated heparin in preventing the recurrence of clot, as well as less 

likely to cause major beading because of minimal effects on platelets and 

vascular permeability. Acute thromboembolism during pregnancy 

requires intravenous anticoagulation for 5 to 10 days, followed every 8 to 

12 hours by subcutaneous injections to prolong the partial thromboplastin 

time at least to 1.5 times control throughout the dosing interval. The 

weight-based protocol for nonpregnant patients is 80 U/kg bolus followed 

by an 18 U/kg/hr. infusion. The current regimen for a gravid woman at 

risk for DVT includes 5,000 U heparin twice a day in the first trimester, 

7,500 U twice a day in the second trimester, and 10,000 U twice a day in 

the third trimester. In patients with a previous thromboembolic event, the 

American College of Chest Physicians recommend heparin 5,000 U every 

12 hours or heparin adjusted to level of 0.1 to 0.2 IU/mL or clinical 

surveillance with periodic surveillance ultrasonography or, finally, 

Coumadin prophylaxis postpartum for 4 to 6 weeks.21 The use of 

sequential pneumatic compression devices can also be used concurrently. 

Respiratory system 

During pregnancy, roughly 30 % of all gravid patients experience severe 

symptoms of rhinitis. These changes have been attributed to the direct 

effects of estrogen and the indirect effects of increased blood volumes, 

but scientific proof is still lacking. Rhinitis of pregnancy begins at the 

beginning of the second trimester and increases in severity until delivery, 

then it often resolves within 48 hours. Alterations in the upper respiratory 

tract during pregnancy are not limited to the nasal mucosa. Mucosa in the 

upper airways also may become generally more edematous and friable. 

Pulmonary changes also occur in the gravid patient. Hyperventilation 

begins in the first trimester and may increase up to 42 % in late 

pregnancy. The mechanism is associated in part with a resting arterial 

carbon dioxide tension below 30 mm Hg that is accompanied by 

increased renal bicarbonate excretion. There also is a postural effect that 

must be considered, as well as the respiratory stimulant effects of 

progesterone. Moderate hypoxemia was observed in 25 % of supine 
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gravid women. The supine position was also associated with an abnormal 

alveolar-arterial oxygen tension gradient that significantly improved 

when women shifted back to the sitting position. Therefore, the gravid 

patient can be expected to have a mild respiratory alkalosis (pH 7.40 to 

7.46) and blood gas parameters (serum bicarbonate between 18 and 22 

mEq/L) that are affected by maternal position. 

Thus the use of nonpregnant ventilatory patterns may result in respiratory 

acidosis in the fetus and in the mother. 

Approximately 50 % of pregnant women complained of dyspnea by 

gestation week 19, which increased to 75 % by 31 weeks. The dyspnea 

cannot be correlated with any single parameter of respiratory function; 

therefore women who complain of dyspnea may only be more aware of 

the increased ventilation of pregnancy. 

Anatomically, the diaphragm is displaced upward approximately 4 cm, 

which is compensated for by an increase in the transverse diameter of the 

thorax and the chest circumference, resulting in a 40 % increase in the 

vital capacity. The diaphragmatic displacement leads to a 15 % to 20 % 

reduction in functional residual capacity, 30 there also is a baseline 15 % 

increase in oxygen consumption by the gravid uterus. 

These 2 facts result in a significant depletion in the oxygen reserve of the 

gravid patient. The lowered oxygen reserve increases the hypoxia during 

periods of hypoventilation, so inspired oxygen concentrations should be 

obtained before periods of apnea. 

Gastrointestinal System 

The  main  GI  changes  are  nausea,  vomiting,  and heartburn  which  are  

due  to  mechanical  changes resulting from  an enlarging  fetus,  in  

combination with  hormonal  changes. Two  thirds  of  pregnant patients  

complain  of  nausea  and  vomiting,  with the  peak  frequency  at  the  

end  of  the  first trimester.
1

,  Pyrosis  (heartburn)  occurs  in 

approximately  30%  to  50%  of  pregnant  women. Reflux  occurs  as  a  

result  of  an  increased  intra gastric  pressure  due  to the  enlarging  

fetus,  slow gastric  emptying  rate,  and  decreased  resting pressure  of  

the  lower  gastroesophagealsphincter.27,31  Pathophysiology  of  nausea  

and vomiting during pregnancy is thought to be due to the  hormonal  
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effects  of  estrogen  and progesterone.32  Other  changes  include  

hepatic dysfunction and iron deficiency. Liver  dysfunction  may  lead  to  

preeclampsia  (a placental-induced  triad  of  hypertension, proteinuria,  

and  edema),  HELLP  syndrome (hemolytic, elevated  liver  enzymes,  

low  platelets), obstructive  cholestasis,  and  acute  fatty  liver  of 

pregnancy.35  The  exact  cause  of preeclampsia  has not  been  

identified.  Pregnant  women  with elevated blood  pressure should  be  

referred  to the primary  physician  or  obstetrician to  be  evaluated for 

possible developing preeclampsia. For pregnant women with hyperemesis 

morning appointments should be avoided. They  should be advised  to  

avoid  citrus  drinks  or  fatty  foods  as they  may  cause  gastric  upset  

or  delay  gastric emptying. Pregnant  women should  be  advised  to sip  

small  volumes  of  salty  liquids  such  as  sports beverages to prevent 

dehydration due to recurrent vomiting.  During  dental  procedures,  

pregnant patients  should  be  seated  in  a  semi  supine  or comfortable  

position.  The  procedure  should  be stopped  immediately  if  patient  

experiences  nausea  and  the  chair  should  be  repositioned upright.  

Increased  episodes  of  gastric  reflux  and regurgitation  warrant  special  

consideration, because  they  can  lead  to  aspiration  of  gastric contents  

and,  in  some  cases,  death.1,  Additional supplements  like  Iron  is  

required  for  fetal erythropoiesis  and  folic  acid  for  amino  acid  and 

nucleic acid synthesis. 

Genitourinary System 

Genitourinary changes also occur during pregnancy. Urethral length 

increases as pregnancy progresses owing to passive elongation as the 

uterus enlarges. Urethral length increases by 4 to 7 mm. The bladder is 

drawn passively upward and anterior as the uterus enlarges, becoming 

more an abdominal organ rather than a pelvic organ. The detrusor muscle 

hypertrophies due to increased estrogen levels, whereas the bladder 

becomes hypotonic secondary to increased progesterone. These 2 factors 

combine to create an increase in bladder capacity. This is limited in the 

third trimester by fetal engagement, which causes a reduction in bladder 

capacity. The most significant physiologic urinary tract change is ureteral 

dilation .Hydroureter is found in almost 90 % of pregnancies by the third 

trimester. This is caused primarily by mechanical compression by the 

enlarging uterus, although there is some muscle hypotonia caused by 
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progesterone. The relative urinary stasis may account for the higher 

incidences of pyelonephritis during pregnancy. Asymptomatic bacteruria 

in pregnancy can adversely affect pregnancy outcome. The prevalence of 

asymptomatic bacteruria in pregnancy is 2 % to 8%.  The incidence of 

asymptomatic bacteruria in pregnancy increases with age parity, sexual 

activity, presence of sickle cell trait, and lower socioeconomic status. 

Asymptomatic bacteruria may progress to lower and upper urinary tract 

infection, and 33 % of cases will advance to pyelonephritis if not treated. 

The oretically, if pregnant patients have an increased susceptibility to 

urinary tract infections, then catheter placement should probably be 

avoided to prevent bacterial seeding. The increase in urinary tract 

infection due to cauterization has not been studied. Normal pregnancy is 

characterized by increases in renal plasma flow (RPF) and glomerular 

filtration rate. RPF increases to the peak 60% to80% above nonpregnant 

levels during the second trimester and then decreases to 50 % to 60 % 

above normal in the third trimester. Glomerular filtration rate increases to 

30% to 50 % in the first trimester, but unlike the RPF, the levels are 

sustained to term. 

This results in increased creatinine, uric acid, and urea clearance levels, 

with resultant decreases in serum creatinine, blood urea nitrogen, and uric 

acid levels. When drugs with renal clearance are used in pregnancy, their 

doses may need to be increased to account for their more rapid clearance. 

Fluid volume levels are also altered during pregnancy. Approximately 6 

to 8 L of body water is accumulated during pregnancy, with most of the 

fluid stored in the extracellular compartment. About 1,200 mL is 

distributed into the plasma volume. The remainder resides in the 

interstitial space. Concurrently, serum osmolality drops from 280 to 270 

mOsm/kg. This decrease appears to be secondary to a resetting of the 

osmostat, which causes a release of antidiuretic hormone. Sodium levels 

are maintained by an altered homeostasis. Excretion is promoted by the 

increases in the filtered load of sodium, serum progesterone, and 

prostaglandin. Increased levels of aldosterone, deoxycorticosterone, and 

estrogen promote reabsorption. 

The net result is the retention of approximately 950 mg of sodium during 

pregnancy. 
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Endocrine system:  
Hormones are responsible for most of thePhysiologic changes during 

pregnancy  those  are: the female  sex  hormones (estrogen,  progesterone, 

and  humangonadotrophin)  and  secreted primarily by the placenta. In 

addition, there is also an increase in thyroxin, steroids, and insulin levels. 

About  45% of  pregnant women are  unable to  produce sufficient  

amounts  of  insulin  to overcome  the  antagonistic  action  of estrogen  

and progesterone,  and  as  a  result  develop  gestational diabetes.  

Women  who  are  obese  and  with  a positive family history of Type II 

diabetes mellitus have  a  higher  risk  of  developing  gestational 

diabetes.11  Estrogen  and  progesterone  are  insulin antagonists  and  the  

increased  levels  of  these hormones  lead  to  insulin  resistance,  thus 

insulin levels  are  elevated  in  pregnant  women  to compensate for this 

resistance. 

Oro-facial changes and its importance:  
Oral changes include gingivitis, gingivalhyperplasia, pyogenic 

granuloma, and salivary changes. Increased facial pigmentation is also 

seen. Elevated  circulating  estrogen,  which  causes increased  capillary 

permeability,  predisposes pregnant  women  to  gingivitis  and  gingival 

hyperplasia.43  Pregnancy  does  not  cause periodontal  disease  but does  

worsen  an  existing condition. Increased  angiogenesis,  due  to  sex 

hormones coupled with gingival irritation by local factors  such  as 

plaque,  is  believed  to  cause pyogenic granuloma in 1%-5%  of patients, 

which  occurs  during  the  first  and  the  second  trimesters and may 

regress after the child’s birth. The change in composition includes a 

decrease in sodium and pH, and an increase in potassium, protein, 

andestrogen levels.  Due  to  increase  in  salivary estrogen the 

proliferation and desquamation of the oral mucosal cells provide a 

suitable environment for  bacterial  growth  which  predisposes  the 

pregnant  woman  to  dental  caries.  Good oralhygiene will help to 

prevent or reduce the severity of the hormone-mediated inflammatory 

oral changes. Facial changes as ‘‘mask of pregnancy,’’ appearing as 

bilateral brown patches in the mid-face begin during the first trimester 

and are seen in up to 73% of pregnant women.  Melasma usually 
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resolvesafter parturition.  Preterm low birth weight babyreported with 

periodontal disease.  It seems to be an independent riskfactor andwas 

decreased by good oral hygiene and periodontal treatment 
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Anesthetic and Pharmacologic Considerations 

While medications are commonly used in oral and maxillofacial surgery 

practice during pregnancy, careful attention must be given to their effect 

on maternal and fetal health. 

LOCAL ANESTHETICS  

Pregnancy may affect nerve sensitivity to local anesthetics. The time 

required for 50 % depression of the action potential of A, B, and C vagal 

fibers from pregnant and nonpregnant animal models was determined 

after the application of bupivacaine. Onset time for conduction blockade 

in each type of nerve fiber was faster in fibers from pregnant as opposed 

to nonpregnant animals and the differences were shown to be highly 

significant. Preliminary findings suggest a slowing of nerve conduction 

velocity in humans with the progression of pregnancy. Local anesthetics 

freely cross the placental barrier, so the issue of fetal toxicity must be 

considered. The majority of amide type agents are bound to alpha- acid 

glycoprotein. Pregnancy reduces alpha-acid glycoprotein levels, resulting 

in increases of free local anesthetic plasma concentration and thus the 

potential for toxic reactions, especially in bupivacaine. In general, the 

direct effects of local anesthesia on the neonate seem to be minimal, even 

at higher doses. There are few statistically significant effects, and these 

are transient and so small that they probably lack clinical significance. 

 The Collaborative Perinatal Project showed that the administration of 

benzocaine, procaine, tetracaine, and lidocaine during pregnancy did not 

result in an increased rate of fetal malformations. 

 When local anesthesia is administered in oral and maxillofacial surgery, 

it is commonly dispensed in a 1:100,000 epinephrine concentration, or 10 

ugmL. There has been a hesitancy to use epinephrine with local 

anesthesia in the gravid patient. The concern is that the accidental 

intravascular injection of 15 ugof epinephrine will cause uterine artery 

vasoconstriction and decreased uterine blood flow. In animal models, the 

decrease in the uterine blood flow occurs transiently, but the magnitude 

and duration of this de- crease are equal to the decrease in uterine blood 

flow caused by a single uterine contraction. However, clinically 
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significant doses of a-adrenergic agents must be avoided to preserve 

placental perfusion and fetal viability. 

 GENERAL ANESTHETICS  

The use of general anesthesia in the pregnant patient, regardless of the 

agent used, presents with 3 main considerations in relation to the fetus. 

The first is maintenance of fetal oxygenation, the second is avoidance of 

teratogenic agents, and the third is the 

Prevention of premature labor. Fetal oxygenation is obtained by 

maintenance of normal maternal Paco2 and Pao2, uterine vascular 

resistance, and maternal blood pressure. Hypoxemia can occur with rapid 

onset during general anesthesia administration in the gravid patient. 

Short-term administration of high levels of oxygen present no risk to the 

fetus; even with a maternal Pao2 of 600 mm Hg, the fetal Pao2 does not 

rise above 50 to 60 mm Hg. Thus there is no risk of retroplacental 

fibroplasia or premature closure of the ductusarteriosus in utero 

secondary to increased maternal oxygen content. 

 The normal state of uterine vasculature is wide dilation, but under certain 

conditions, a severe constriction can occur. Maternal alkalosis, which can 

commonly be caused by hyperventilation, will cause direct 

vasoconstriction that will reduce intervillous blood flow. Another 

common intraoperative cause of uterine vasoconstriction is a-adrenergic 

vasopressor administration. 

 Maternal hypotension is probably of the greatest concern 

intraoperatively. Deep levels of inhalation agents will cause rapid 

maternal hypotension, which can result in fetal hypoxia. Therefore lighter 

levels of general anesthesia agents should be used to attenuate surgical 

stress but not sufficient to decrease maternal blood pressure. If maternal 

hypotension does occur,  

Treatment should be administered immediately. Treatment consists of 

intravenous fluid administration, repositioning patient to a lateral 

position, decreasing the anesthetic concentration, and use of an indirect 

acting vasoconstrictor. Direct acting a-adrenergic vasoconstrictors such as 

phenylephrine will cause uterine vasoconstriction and must be avoided. 
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Indirect agents like ephedrine are the agents of choice during maternal 

hypotension. 

 Of the general anesthetic inhalation agents in use today in oral and 

maxillofacial surgery, the most common, and potentially the most 

teratogenic, is nitrous oxide. The potential teratogenic effects of N2O are 

related to its ability to inactivate methionine synthetase. Methionine 

synthetase is responsible for the conversion of homocystiene and 

methyltetrahydrofolate to methionine and tetrahydrofolate. Methionine is 

an essential amino acid and tetrahydrofolate is needed for the synthesis of 

DNA. The effect has not proved to be clinically significant in humans, 

but it has been suggested that all patients undergoing anesthesia with 

N2O receive prophylactic doses of folic acid, methionine, and vitamin 

B12. Two studies, following chronic nitrous oxide gas exposure, were 

reviewed. The first study followed Swedish midwives who were exposed 

to nitrous oxide. It concluded that night work and high workload increase 

the risk of spontaneous abortion, not nitrous oxide. The second study 

followed female dental assistants. An elevation in risk of spontaneous 

abortion was seen among women who worked with non-scavenged 

nitrous oxide for 3 or more hours per week. 

Other general anesthetic inhalation agents have been studied for their 

affects. In animal models, a high incidence of both intrauterine death and 

congenital anomalies has been reported, but the experimental methods in 

these investigations allowed for extended exposure to high concentrations 

of the agents at levels much higher than commonly given doses. Some 

studies showed no conclusive teratogenicity has been proved. Exposure to 

volatile gas agents in the first trimester of pregnancy is estimated to carry 

a relative risk of 0.5 % in humans. 

 Although general anesthetics have minimal risk of teratogenicity, there is 

a tendency for increased risk of premature delivery. One study showed an 

approximate premature delivery of 9 % with a 75 % perinatal mortality. 

The norm for premature delivery in this study was 2.2 % .60 the difficulty 

in evaluating this and other studies that compare general anesthetics and 

premature delivery is that the affect of the agent and the affect of the 

surgical stress on the patient cannot be differentiated. It is possible that 

the surgical stress is causing the premature delivery, not the agent. 
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ANTIBIOTICS  

Blood volume and creatinine clearance increase in the pregnant patient. 

This can lead to a lower serum concentration of antibiotics in the 

pregnant patient versus the non-pregnant patient. Most antibiotics do 

cross the placenta and thus have the potential to affect the fetus. Penicillin 

B-lactam structured cell wall inhibitor, has been used in clinical practice 

since the 1940s. Of more than 3,500 fetuses included in the Collaborative 

PerinatalProject, there was no increase in congenital anomalies or other 

adverse effects after exposure to penicillin in the first trimester. Penicillin 

remains the anti-biotic of choice in treating the gravid patient with an 

Oral infection, Cephalosporins are the most commonly prescribed 

antibiotic in general use today. Although there have been no large studies 

of the safety of cephalosporin use in pregnancy, there have been no 

teratogenic effects reported. All Cephalosporins, regardless of their 

generation, have a Food and Drug Administration (FDA) classification B, 

which is presumed safe based on animal models. The macrolide family of 

antibiotics is composed of erythromycin,clindamycin,azithromycin, and 

clarithromycin. Unlike most other antibiotics, the macro-lides cross the 

placenta only minimally. Erythromycin and clindamycin are used 

extensively for oral infections in patients with allergies to penicillin or 

with resistant bacteria. All the macrolides, except clarithromycin are FDA 

class B. Clarithromycin are class C, which implies uncertain safety. 

Aminoglycosides include 

streptomycin,gentamicin,tobramycin,kanamycin,amikacin, and 

netilmicin. Gentamycin is the most widely used aminoglycoside side 

during pregnancy. It has an FDA category ranking of C, Gentamycin 

rapidly crosses the placenta, with peak cord serum levels of 

approximately 40 % of maternal levels in 1 to 2 hours. There have been 

no reported congenital anomalies resulting from gentamycin and no 

reports of neonatal ototoxicity or nephrotoxicity after in utero exposure. 

The use of metronidazole in pregnancy is controversial. The reduced 

form of the drug is teratogenic, but humans are not capable of reducing 

metronidazole and so should not be at risk. It has not been reported as 

teratogenic in animal models. Although it has not been associated with 

adverse fetal effects, it is currently recommended for use in the second 

and third trimesters only, with an FDA classification of B. Vancomycin is 
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a drug of choice in C difficult induced pseudomembranous colitis, for 

which vancomycin is administered by mouth. It is also used intra-

venously for the treatment of methicillin-resistant 

Staphylococcusaureus (MRSA). There has been controversy regarding 

the potential for fetal ototoxicity and nephrotoxicity. It appears that 

standard doses of vancomycin pose no threat to the fetus; it is listed as 

FDA category C. 

Fluoroquinolones include norfloxacin, ciprofloxacin. ofloxacin, and 

enoxacin. There are no large epidemiologic studies of the use of 

flouroquinolones in pregnancy, but these agents have been reported to 

cause irreversible arthropathy in immature animals.  

Their safety during pregnancy is not established. 

Namides are the oldest class of antibiotics, introduced in the 1930s. They 

are bacteriostatic and interfere with bacterial synthesis of folate. Sulfon- 

amides cross the placenta and reach 75 % to 90 % of maternal levels 

within hours. If given before shortly before delivery, they can bind to 

albumin and displace bilirubin, which can cause hyperbilirubinemia with 

kernicterus. 

 However, in one study in which 94 were exposed to sulfadiazine in 

utero, no increased risk of hyperbilirubinemia or kernicterus was found. 

Tetracyclines are bacteriostatic antibiotics that reversibly bind the 30S 

ribosome and inhibit bacterial protein synthesis. They have a very broad 

spectrum of coverage. Tetracyclines cross the placenta and deposit in 

fetal decidual teeth, causing yellow-brown discoloration if given after 5 

months' gestation. Despite earlier reports, tetracycline does not cause 

enamel hypoplasia, and they do not inhibit fibula growth in the preterm 

infant. Tetracycline has FDA classification of D and should be avoided in 

pregnant patients. 

ANALGESICS  

Codeine, a common postsurgical analgesia, has been associated with fetal 

toxicity beneath the maternal toxic doses in mice and hamster models, 

resulting in decreased fetal body weight. It should be noted that codeine 

did not induce any increase in structural malformations in mice. 
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Meperidine and morphine both appear to be safe when administered for 

anesthesia and analgesia for short periods of time, although chronic use 

has been shown to cause fetal growth retardation and neonatal 

withdrawal. Non-steroidal anti-inflammatory drugs (NSAIDs) gained 

popularity in the late 1970s. Inhibition of prostaglandin synthesis by 

NSAIDs raised concerns about premature fetal 

ductusarteriosusconstrictor, which will induce primary pulmonary 

hypertension and closure, as well as fetal bleeding tendencies 

Obstetricians have discouraged pregnant women from taking analgesic 

doses of aspirin, mainly because of the wide spread availability of 

acetaminophen, which causes less gastric irritation, but also because of 

the concerns listed earlier. These fears were largelyderived from studies 

on patients taking large doses of aspirin and extrapolations from other 

NSAIDs. 

 Bleeding tendencies, specifically intracranial hemorrhage, were found 

only in infants whose mothers had ingested 5 to 10 g of aspirin 5 days 

before delivery. No bleeding tendencies occurred if the aspirin was taken 

at least 6 days before delivery. Most cases reported of premature ductus 

arteriosus closure occurred secondary to indomethacin administration for 

tocolysis. Ibuprofen, the most widely used NSAID, had no published 

reports linking its use with congenital defects. 

 A new class of anti-inflammatory analgesics, cyclooxygenase (COX)-2 

inhibitors (celecoxib and rofecoxib) is classified as category C 

medication based on animal studies. Like other NSAIDs, COX-2 

inhibitors should be avoided in late pregnancy because they may cause 

premature closure of the ductus arteriosus; they are also classified as 

category C medications. 

HYPNOTICS  

The use of benzodiazepines has shown increased incidences of cleft 

palate, central nervous system dysfunction, and dimorphism after in utero 

exposure. Neurotransmitters regulate palate shelf reorientation. Gamma-

amino-butyric acid (GABA) inhibits reorientation. The theory is that 

benzodiazepines, diazepam specifically, may mimic GABA, thus causing 

incomplete palatal closure. Unfortunately, the data for these studies are 

not reliable, due to a secondary drug exposure variable in the patient pool. 
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Barbiturates have been found to cause congenital anomalies in animals, 

but teratogenic human affects have not been reported 

Pregnant patient management guidelines:  

Based on the earlier review of gravid and fetal physiology, the 

adjustments documented here in the treatment of the pregnant patient 

should be implemented by dentists. Initial assessment includes a 

comprehensive review of the patient's medical and surgical history. All 

elective surgical procedures should be postponed until postpartum. 

Minor/outpatient oral and maxillofacial surgical procedures should follow 

some basic guidelines. 

The supine position should be avoided for a variety of reasons: to avoid 

the development of the "supine hypotensive syndrome" in which a supine 

position causes a decrease in cardiac output, resulting in hypotension, 

syncope, and decreased uteroplacental perfusion. In addition, the supine 

position may cause a decrease in arterial oxygen tension (PaO2) and 

increase the incidence of dyspepsia from gastoresophageal reflux 

secondary to an incompetent lower esophageal sphincter. Finally, the 

supine position poses an increased risk of developing DVT, by 

compression of the inferior vena cava, leading to venous stasis and clot 

formation. The ideal position of the gravid patient in the dental chair is 

the left lateral decubitus position with the right buttock and hip elevated 
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by15°. 

Radiographs, Pregnancy, And the Fetus: A radiation dose of 10 Gy (5 Gy 

in the first trimester, when organogenesis is initiated) causes congenital 

fetal abnormalities1. It has been estimated that the dose to the fetus is 

approximately 1/50,000 of that to the mother's head in any of the 

exposure ranging from full mouth x-ray to CT images of head and neck. 

The exposure of any radiographic films required for management of the 

pregnant patient in most situations should not place the fetus at increased 

risk. Adequate shielding and protective equipment must be used at all 

times. 

First trimester (conception to 14th week):The most critical and rapid cell 

division and active organogenesis occur between the second and the 

eighth week of post conception. Therefore, the greater risk of 

susceptibility to stress and teratogens occurs during this time and 50% to 

75% of all spontaneous abortions occur during this period.33 

The recommendations are: 

 

-Educate the patient about maternal oral changes during pregnancy. 

 

-Emphasize strict oral hygiene instructions and thereby --plaque control. 
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-Limit dental treatment to periodontal prophylaxis and emergency 

treatments only. 

 

-Avoid routine radiographs. Use selectively and when needed. 

 

Second trimester (14th to 28th week): 

Organogenesis is completed and therefore the risk to the fetus is low. 

Some elective and emergent dentoalveolar procedures are more safely 

accomplished during the second trimester. 

The recommendations are: 

 

-Oral hygiene instruction, and plaque control. 

 

-Scaling, polishing, and curettage may be performed if necessary. 

 

-Control of active oral diseases, if any. 

 

-Elective dental care is safe. 
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-Avoid routine radiographs. Use selectively and when needed. 

 

Third trimester (29th week until childbirth): 

Although there is no risk to the fetus during this trimester, the pregnant 

mother may experience an increasing level of discomfort. Short dental 

appointments should be scheduled with appropriate positioning while in 

the chair to prevent supine hypotension. It is safe to perform routine 

dental treatment in the early part of the third trimester, but from the 

middle of the third trimester routine dental treatment should be avoided. 

 

 

The recommendations are: 

 

 

-Oral hygiene instruction, and plaque control. 

 

-Scaling, polishing, and curettage may be performed if necessary. 

 

-Avoid elective dental care during the second half of the third trimester. 
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-Avoid routine radiographs. Use selectively and when needed. 

 

 

 

 

 

 

 

Conclusions 

 

When considering prescribing in pregnancy, the dentist 

must weigh the risk to the fetus versus the benefit to the 

mother, and the appropriate conclusion should reflect 

current evidence. In some cases medication dosing 

should be avoided or altered; however, there are times 

when it is unnecessary to stop the use of medications. 

management plan should be such that it should maximize 

benefit to the mother and minimizing the risk to the 

developing fetus. It is necessary for an oral and 

maxillofacial surgeon to consult the patients obstetrician 
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or medical specialist in a clinical situation providing a 

framework for the surgeon in making medical decision 

for the pregnant patient 
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