
21

I. Introduction

One of the most significant and deeply emotional experi-
ences in a woman’s life is becoming a mother. The physiolo-
gy of the human body changes and demands special attention 
during pregnancy. Pregnancy causes significant changes to 
the normal physiology that maintains homeostasis, including 

changes to the cardiovascular, respiratory, hematologic, gas-
trointestinal, renal, and endocrine systems as well as changes 
in the oral cavity that increase the risk of oral infections. 
Although these maternal organ adaptations are normal, a sur-
geon should closely monitor them because they may neces-
sitate change in patient treatment1.

Even though dental and maxillofacial emergencies are un-
common, they can be difficult to treat because there is a pos-
sibility that they could endanger the lives of two individuals 
(the mother and fetus). Just because the mother is pregnant, 
she should not be denied necessary medical or dental care. 
Mothers have a right to receive the best medical care possible 
because they are distinct individuals with their own rights and 
obligations. Danger exists to the mother and fetus from the 
possibility of a negative pregnancy result2. However, modern 
surgical and anesthetic techniques appear to reduce the likeli-
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hood of maternal death according to research by Cohen-Ker-
em et al.3 of pregnancy outcomes after non-obstetric surgical 
intervention (general surgery procedures). When necessary, 
surgery should be performed in the second trimester to de-
crease the risk of serious birth abnormalities3.

Typically, any dental surgical operation is postponed un-
til after delivery. However, there are several circumstances 
where surgery on pregnant patients is necessary. The benefit 
to the mother and risk to the fetus must be carefully weighed 
before determining whether to perform the procedure under 
general or local anesthesia. The primary goal of treating any 
pregnant patient is to decrease the likelihood of unintended 
risks to the mother or developing fetus.

The purpose of this study was to assess the effectiveness 
of the protocol for pregnant patients as well as to monitor the 
outcome of pregnancy in patients who underwent emergency 
oral surgical procedures.

II. Materials and Methods

This observational study was performed on pregnant 
women who presented to the Department of Dentistry at the 
JIIU’s Indian Institute of Medical Science and Research in 
Jalna, Maharashtra, India, from January 2021 to July 2022. 
The study focused on patients who required urgent minor oral 
surgery, such as multiple tooth extraction, surgical removal of 
an impacted tooth, incision and drainage, treatment of a frac-
tured jaw, infected dentigerous cyst enucleation, and periapi-
cal cyst enucleation. 

1. Patient selection

Of 104 pregnant patients enrolled in the study, 52 prospec-
tively underwent minor emergency oral surgery. All the data 
were documented and preserved, and there were no dropouts 
in the study. Two patients who left the city of the study center 
were followed by telephone communication.

A control group consisting of 52 healthy pregnant women 
who did not undergo any non-obstetric surgical procedures 
was recruited. The data of the control group were obtained 
from the Obstetrics and Gynecology Department of JIIU’s In-
dian Institute of Medical Science and Research (Jalna, India) 
from a similar study duration. To match the control group 
(1:1), the criteria of age (20-32 years) was applied since age 
is a main factor in pregnancy.

• Inclusion criteria:
(1) Patients who are naturally pregnant, in good health, and 

have no existing medical conditions.
(2) Patients who are willing to provide informed consent.
• Exclusion criteria:
(1) In order to prevent bias about low birth weight, preg-

nant women who were underweight and women with hemo-
globin level below 10 g/dL were excluded from the study.

(2) Patients with children or history of previous miscar-
riage were excluded.

2. Methods

A potential protocol for treating pregnant individuals has 
been hypothesized based on previous studies and experience. 
The protocol consists of multiple levels and is described as 
follows. All patients were treated by strictly adhering to the 
pregnancy protocol.

1)  Protocol for management of pregnant patients requiring 
minor oral surgical procedures

(1) Preoperative assessment
① In general, it is advisable to avoid surgical procedures 

during the first trimester if possible. The same treatment 
should be avoided in the late third trimester and deferred until 
after delivery. Only urgent surgical procedures that are drug-
resistant and whose benefits outweigh the risk to the fetus 
should be performed.
② Categorization of the patients into first, second, and 

third trimesters demands specific considerations.
③ Obtaining an obstetrician's advice on fitness. Typically, 

tests include clinical examination; fetal ultrasound sonogra-
phy or anomaly scans; assessments of risks to the growing 
fetus and placenta; certain investigations like complete blood 
count, HIV, and hepatitis B surface antigens tests; and medi-
cations are provided to reduce uterine contractility (tocolyt-
ics). A clinical examination and blood tests to detect gesta-
tional diabetes mellitus (which often develops after 20 weeks 
of pregnancy) and pre-eclampsia are typically performed. 
These include periodically measuring blood pressure and as-
sessing the protein urea content of urine. A glucose tolerance 
test is used to identify gestational diabetes. These conditions 
must be handled by the proper specialty consultant.
④ Obtaining the patient’s informed, verbal, and written 

consent after thoroughly explaining the surgical treatment to 
be performed, its results, and any potential risks to the mother 
and fetus.

(2) Intraoperative safety measures
① To reduce nausea and possible aspiration during the pro-
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cedure (especially in the first trimester), appointments should 
be arranged during the afternoon or evening. Pregnancy-relat-
ed gastrointestinal problems frequently occur in the morning 
and cause nausea and vomiting. One hour prior to surgery, 
the administration of antiemetics such ondansetron should be 
considered. In addition, a high-power suction device must be 
ready in case vomiting occurs during the procedure.
② To prevent pressure from an enlarged uterus on the infe-

rior vena cava, it is advisable to assume a left lateral posture 
with the right hip elevated 10o-15o. This can be performed by 
tucking a pillow beneath the right hip.
③ Careful monitoring of vital signs like oxygen saturation, 

pulse rate, respiratory rate, and blood pressure while perform-
ing the procedure. Observing for any possible fainting or loss 
of consciousness must also be carried out.
④ Pain management: Careful pain management is desired 

since discomfort during the procedure may cause uterine 
contractions or labor pain. To obtain the necessary anesthesia, 
lignocaine with adrenaline (1:180,000 or 1: 200,000) is a safe 
medication.
⑤ The length of the procedure must not exceed 30 minutes 

due to the patient’s somewhat unusual and challenging oper-
ating position.

(3) Postoperative safety measures
① Monitoring of the patient’s vitals during recovery.
② During recovery, the patient must be left in the left lat-

eral position to prevent aspiration and syncope due to com-
pression of the inferior vena cava. If necessary, 100% oxygen 
can be administered.
③ Provide the patient and her accompanying caretaker the 

appropriate postoperative instructions.
④ Consider category A and B medications for pain man-

agement and infection control that have been approved by the 
U.S. Food and Drug Administration. We used standard medi-
cations to achieve this goal.(Table 1)
⑤ The patient has been informed to notify her physician 

if she experiences abdominal pain or spotting (mild vaginal 
bleeding brought on by placental detachment). The patient 
is also urged to keep an eye out for changes in fetal mobility 
and should consult her obstetrician if there is any suspicion of 
fetal mobility being altered.

All patients were monitored postoperatively until they fully 
recovered from their surgery, and further monitoring was 
performed until the baby was born. This was conducted to 
observe fetal loss (spontaneous abortion), preterm birth, low 
birth weight, or any congenital defect in the newborn and its 
association to the surgery.

The analysis was performed using IBM SPSS Statistics  
software (ver. 22.0; IBM, Armonk, NY, USA). Difference 
between groups were considered significant at P<0.05.

III. Results

After minor oral surgical procedures, all information relat-
ed to fetal loss, labor and delivery timing, baby weight, and 
presence or absence of congenital anomalies was obtained 
from the patient’s obstetrician following the procedure and 
postpartum. The study revealed the following results.

• Preoperative ultrasonography and anomaly scans in both 
the study and control groups detected no congenital abnor-
malities.

A study group of 52 patients ranging in age from 24 to 36 
years who underwent various minor oral surgical procedures 
were included.(Table 2) No fetal loss occurred in any of the 
instances. However, 4 patients (7.7%) experienced preterm 
birth and 9 neonates (17.3%) exhibited low birth weight. In 
any event, no congenital abnormalities were discovered. In 
one instance, a patient who underwent surgery for a man-
dibular symphysis fracture under general anesthesia in the 
31st week of pregnancy experienced labor pain on the fourth 
postoperative day, necessitating an emergency Caesarean sec-
tion. Interestingly, none of the patients experienced syncope, 
decrease in blood pressure (BP), or an episode of vomiting 
during surgery except for severe gagging in one patient. 

• Three patients of 52 experienced gestational diabetes, 
while 2 patients (3.8%) were diagnosed with pre-eclampsia. 
The patients were being treated with medications suggested 
by their physicians and were properly controlled. During the 
procedures, we encountered no issues.

• The data of the control group were collected from the ob-
stetrics department and statistically analyzed. In the control 
group of 52 patients ranging in age from 20 to 32 years, none 
of the cases experienced fetal death, 4 patients (7.7%) had 
preterm births, 6 babies (11.5%) exhibited low birth weights, 
and no instances of congenital anomalies were observed.
(Table 3)

• To determine the significance of the difference between 
the two groups in terms of fetal loss, preterm birth, birth 
weight, and the existence of congenital anomalies in new-
borns, the Z test and chi square test were applied. No sig-
nificant differences were observed between the two groups 
with respect to birth weight (P=0.113), preterm birth delivery 
(P=0.629), and induction of labor pain (P=0.927). 

We discovered no significant difference between the two 
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groups in any of the measurements. This indicates that there 
is no significant association between minor oral surgery dur-
ing pregnancy and the outcome of pregnancy.(Table 3) In 
addition, there were no significant medical or obstetric emer-
gencies while operating on the pregnant patients under proper 
care. 

IV. Discussion

Pregnancy begins at the moment of conception, and the 
female carries the fetus in her uterus until delivery. Typically, 
this period ranges from 37 to 40 weeks after her last period. 
Each of the three trimesters of pregnancy lasts for approxi-
mately three months. The first trimester is the most crucial 
because organogenesis occurs from the second to the eighth 
week, followed by morphogenesis.

Table 1. List of standard drugs used during minor oral surgical procedures of pregnant patients in the current study 

Drugs FDA category Safety during pregnancy Safety in lactation
Potential  

teratogenic effects

Antibiotics 
Amoxicillin, amoxicillin 

with clavulanic acid  
- injectable and oral 

B No proven risk in humans Not recommended

Ceftriaxone - injectable B No proven risk Drug excreted in the milk in small quantities 
- acceptable with caution

Cefixime B No proven risk Safety not proven Not determined 
Cefuroxime B No proven risk even in the 

first trimester
Not recommended 

Metronidazole 
   - oral
   - injectable

B No proven risk Drug secreted in the milk at similar 
concentrations as that of plasma  
- discontinue breastfeeding temporarily 

Metronidazole had 
carcinogenic effects 
after prolonged and  
high-dose consumption 

Ciprofloxacin C Can be used even in the first 
trimester

Secreted in the milk but considered to be 
usually compatible with breastfeeding

Unlikely

Clindamycin B No proven birth defects in the 
second and third trimesters.

Safety of the drug in the first 
trimester data not known 

Drug secreted in the milk at one-tenth of  
the concentration in plasma. 

Monitoring of the child required for diarrhea 
and candidiasis. If symptoms appear,  
stop breast feeding temporarily.

Undetermined 

Analgesics/NSAID
Paracetamol Category  

- not assigned
Traditionally supposed to be 

safe in pregnancy
Secreted in the milk at low concentrations. 
Compatible with breastfeeding.

Unlikely

Aceclofenac/aceclofenac 
+seratiopeptidase 

Not 
recommended 

Not recommended 

Tramadol C Allowed in low dosages for 
short durations

Not recommended Better to avoid the last 
trimester, baby may 
show withdrawal 
symptoms of the drug 

Diclofenac C -  prior to 30 
weeks of 
gestation

D -  after 30 
weeks of 
gestation

May be used with great 
caution before 30 weeks  
of gestation.

Contraindicated in  
the 3rd trimester

Not recommended Premature closure of the 
ductus arteriosus,  
fetal renal impairment, 
delay in labor 

Local anesthetics
Lignocain hydrochloride B Safest local anesthetic Found to be non-

teratogenic
Antacids/antiemetics

Doxyllamine succinate A Safest antiemetic May decrease the amount of breast milk, as 
the drug is secreted in milk and may cause 
drowsiness in the baby - not recommended 

Non teratogenic 

Pantoprazole, pantoprazole 
+domperidone

C Recommended Drug excreted in milk with very little 
concentration, does not affect the baby

Ondansetron B Recommended Not proven to have effects on the baby

(FDA: U.S. Food and Drug Administration, NSAID: nonsteroidal anti-inflammatory drug)
Ajinath Nanasaheb Jadhav et al: Protocol for management of pregnant patients requiring emergency minor oral surgical procedures: a prospective study in 52 patients. J Korean Assoc 
Oral Maxillofac Surg 2023
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Different systems are involved in the many physiological 
changes that occur during pregnancy. They are described in 
detail in the literature along with their considerations during 
surgery.

1. Cardiovascular system

Significant increases in blood volume and cardiac output 
occur during pregnancy. By 32 weeks of gestation, increases 
in plasma volume and secondary anemia in pregnancy are 
reflected by an up to 50% increase in blood volume4. The in-
crease in cardiac output during the third trimester (gestational 
weeks 25-33) is largely owed to an increase in stroke volume 
and secondarily because of an increase in heart rate. Clini-
cally, 90% of pregnant patients have a functioning S3 systolic 
murmur5. Despite having a higher cardiac output at the be-
ginning of pregnancy, the blood pressure drops and returns 
to normal at the conclusion of the second trimester. Since 
prostaglandins, nitric oxide, and progesterone produce vaso-
dilation and venodilation, this drop is predominantly brought 
about by a decrease in systemic vascular resistance6,7.

Considerations for treatment: Due to the potential for infe-
rior vena cava compression when the patient is in the supine 
position, supine hypotension syndrome, which is clinically 

characterized by hypotension, syncope, and bradycardia, may 
manifest. Even if the patient does not exhibit these symptoms, 
the uteroplacental flow may be disrupted. To avoid this issue, 
the patient is rolled to the left side with the right hip elevated 
by a pillow or wedge by 10-15 cm (5o to 15o). If this is insuf-
ficient, the patient may be positioned fully to the left2,8. This 
position only allows a brief surgery to 20-30 minutes or until 
the patient can no longer tolerate the uncomfortable position. 
As a result, surgeons must learn how to operate quickly and 
efficiently on patients2.

2. Respiratory apparatus

The maternal-fetal system’s increased oxygen requirement 
and superior displacement of the diaphragm (up to 3-4 cm) 
brought on by continued fetal growth contribute to alterations 
in respiration during pregnancy. As a result, the intrathoracic 
pressure rises, increasing the chestʼs anteroposterior diameter 
and circumference during inspiration9,10. Increasing tidal vol-
ume and minute ventilation rate cause hyperventilation. Since 
this puts the mother and fetus at risk for hypoxia, concurrent 
decline in oxygen reserve may be considerable. Although 
dyspnea is a very frequent occurrence, hypercapnia is not a 
typical physiologic alteration. In the middle of the second 

Table 2. Explaining the categorization of patients in trimesters and the timing of different surgical procedures performed

Surgical procedure performed  First trimester Second trimester Third trimester Total 

Multiple tooth extractions due to recurrent swelling and pain 0 5 (22.7) 0 5 (9.6)
Third molar surgery 4 (28.6) 6 (27.3) 5 (31.3) 15 (28.8)
Incision and drainage 4 (28.6) 5 (22.7) 5 (31.3) 14 (26.9)
Mandible fracture 0 0 1 (6.3) 1 (1.9)
Enucleation of infected dentigerous cyst 2 (14.3) 3 (13.6) 3 (18.8) 8 (15.4)
Enucleation of infected periapical cyst 4 (28.6) 3 (13.6) 2 (12.5) 9 (17.3)
Total 14 (26.9) 22 (42.3) 16 (30.8) 52

Values are presented as number (%).
Ajinath Nanasaheb Jadhav et al: Protocol for management of pregnant patients requiring emergency minor oral surgical procedures: a prospective study in 52 patients. J Korean Assoc 
Oral Maxillofac Surg 2023

Table 3. Comparison of different parameters between patients in the study and control groups

Study group Control group P-value

Birth weight (g) 2,822.11±384.49 2,717.50±218.37 0.113 (NS)
   2,000-2,500 9 (17.3) -
   2,500-3,000 27 (51.9) -
   >3,000 16 (30.8) 15 (28.8)
Preterm birth 5 (9.6) 4 (7.7) 0.629 (NS)
Fetal loss 0 0 NA
Induction of labor pain perioperatively 1 0 0.927 (NS)
Pre-term birth (time of preterm birth in weeks) 4 (7.7) 4 (7.7) 0.918 (NS)
Congenital anomaly at birth 0 0 NA

(NS: not significant, NA: not applicable) 
Values are presented as mean±standard deviation, number (%), or number only.
Ajinath Nanasaheb Jadhav et al: Protocol for management of pregnant patients requiring emergency minor oral surgical procedures: a prospective study in 52 patients. J Korean Assoc 
Oral Maxillofac Surg 2023
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trimester, approximately 50% of pregnant women experience 
at least one episode of dyspnea; 75% of pregnant women ex-
perience this in the middle of the third trimester11.

The mucosa of the upper airway, including the oral cavity, 
undergoes major changes in addition to alterations in respi-
ratory physiology. The mucosa has a propensity to become 
edematous and friable as a result of the pregnancy՚s elevated 
serum estrogen level. This increases the risk of oral infection, 
pregnancy tumor, and pregnancy gingivitis. In the event of 
oral or dental abscess, prompt intervention is needed. Up to 
one-third of pregnant individuals experience upper respira-
tory tract infections, bouts of epistaxis, and frequent recurrent 
rhinitis12.

Considerations for treatment: According to the research, 
there is a 25% probability of mild hypoxia in pregnant pa-
tients when they are lying supine, with some of them possibly 
developing an aberrant alveolar-arterial oxygen gradient13. To 
prevent hypoxemia, ventilation patterns and patient position 
must be modified2,14.

3. Gastro-intestinal system

The three most significant gastrointestinal changes are py-
rosis, vomiting, and nausea (heartburn). By the conclusion of 
the first trimester, almost two-thirds of patients report a peak 
in their nausea and vomiting. Only 1% of women exhibit fre-
quent vomiting2,15. Approximately 70% of pregnant women 
exhibit pyrosis, which is thought to be caused by increased 
intragastric pressure due to the growing fetus. Concurrently, 
there is a decrease in smooth muscle tone of the lower esoph-
ageal sphincter, which is considered to be brought on by high 
level of progesterone inhibiting the generation of motilin. 
These factors work in concert to slow stomach emptying16,17.

Total protein and albumin levels are decreased, while lev-
els of alkaline phosphatase, cholesterol, bilirubin, triglycer-
ides, and aminotransferase are elevated in the serum. In 3% 
of pregnant women, abnormal liver function tests have been 
documented18.

Considerations for treatment: Early appointments are not 
advised because pregnant individuals frequently vomit and 
feel sick in the morning. The patient is also recommended 
to avoid foods that cause nausea and vomiting, particularly 
oily and fatty ones. Excessive vomiting can occasionally 
cause dehydration and electrolyte problems. In such circum-
stances, the patient is recommended to drink plenty of water 
and electrolyte powder19. Since there is a chance that gastric 
contents will be aspirated and possibly result in aspiration 

pneumonia or death, increased episodes of gastric reflux and 
regurgitation warrant special attention. Although the severity 
of aspiration pneumonia is directly correlated with the acidity 
of the gastric juices, there is no evidence to support the use of 
antacids or antihistamines to lessen aspiration-related mortal-
ity2,20. This issue can be resolved with frequent oral suction-
ing and left lateral posturing.

4. Hematologic changes

The erythrocyte count, erythrocyte sedimentation rate, 
leukocytosis, and the majority of clotting factors increase in 
a pregnant patient, increasing coagulability. Physiologic ane-
mia is brought on by an increase in plasma volume. Leuko-
cytosis during pregnancy is known to be caused by elevated 
levels of circulating catecholamines and cortisol21,22.

Considerations for treatment: Pregnant women are five 
times more likely to experience thromboembolic events than 
non-pregnant women due to their hypercoagulable status. 
This danger is related to a hypercoagulable state and venous 
stasis in the lower extremities brought on by the growing 
fetus in the womb compressing the inferior vena cava3,23. 
For pregnant women with a history of thromboembolic dis-
ease, anticoagulant prophylaxis in the form of low molecular 
weight heparin is advised to prevent this issue. In order to 
prevent excessive bleeding during surgery, the surgeon must 
be familiar with these patientsʼ condition24. Low molecular 
weight heparin can be terminated one day before surgery and 
re-initiated the following day, or it can be delayed as recom-
mended by the obstetrician.

5. Excretory system

Pregnancy-related renal changes include increased renal 
plasma flow and glomerular filtration rate, which are prin-
cipally brought on by an increase in blood volume which 
peaks at 60% to 80% during the second trimester and then 
gradually declines. The first trimester is when the glomerular 
filtration rate increases by 30% to 50% above normal peaks 
and remains at that level until the baby is born25,26. Increased 
filtration clearance of creatinine causes increase in urea and 
uric acid, which cause a decrease in serum creatinine and 
blood urea nitrogen. Additionally, women who are pregnant 
urinate more often and are more likely to get frequent urinary 
tract infections2,8.

Considerations for treatment: Since pregnant patients uri-
nate more frequently, they should be asked to void their blad-
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ders before receiving treatment. A patient with asymptomatic 
bacteriuria is more likely to develop a urinary tract infection, 
which could lead to pyelonephritis. To prevent asymptomatic 
bacteriuria, the patient must undergo careful evaluation if uri-
nary catheterization is necessary. Increased glomerular filtra-
tion necessitates dose adjustment of drugs that are eliminated 
by the kidney2,27.

6. Pregnancy oral alterations

The mucosa of the oral cavity is significantly impacted by 
pregnancy's elevated levels of progesterone (10 times higher) 
and estrogen (30 times higher). These hormones promote gin-
gival crevicular fluid flow and vascular permeability while 
changing how the body reacts28. Since estrogen receptors are 
present in the fibroblasts of the periosteum and the periodon-
tal ligaments, they directly affect the periodontal health of 
women29. Mouth mucosa becomes friable and edematous, as 
previously mentioned, along with upper respiratory tract mu-
cosa, increasing the risk of oral infection and gingivitis.

Gingivitis, pyogenic granuloma, aphthous ulcer, tooth mo-
bility, temporomandibular joint dysfunction, and facial hyper-
pigmentation are all significantly more common in pregnant 
than non-pregnant patients. These symptoms are transient 
and may improve following delivery. However, patients re-
quire preconceptional counselling, preventative scaling, and 
continuous monitoring throughout pregnancy to allow early 
diagnosis and treatment if necessary. These elements must be 
taken into account when performing oral surgery30. 

Not much information is available on pregnant patients 
who undergo oral and maxillofacial surgery. There was no 
difference in the rate of miscarriages, gestational age at de-
livery, or birth weight when 210 pregnant patients underwent 
various dental treatments including extraction in 31 patients 
according to research by Hagai et al.31. They concluded that 
use of dental local anesthetics and undergoing dental work 
while pregnant did not significantly cause teratogenic de-
fects31.

On the other hand, there is an abundance of literature about 
pregnant patients who undergo nonobstetric general surgery. 
Cohen-Kerem et al.3 reviewed 54 papers with 12,452 preg-
nant patients undergoing various surgical operations. Mater-
nal mortality was reported at 0.006% with a miscarriage rate 
of 5.8%. However, because matched controls were unavail-
able, it was difficult to interpret this figure. In their study, 1.3% 
of pregnancies were terminated voluntarily after non-obstetric 
surgery, 3.5% of non-obstetric surgical operations resulted in 

premature labor, particularly after appendectomy as opposed 
to other types of interventions (P=0.001). Fetal loss occurred 
in 2.5% of pregnancies overall. The rate of prematurity was 
8.2% with 3.9% of women who underwent non-obstetric sur-
gical intervention in the first trimester experiencing serious 
birth abnormalities. A sub-analysis of articles discussing ap-
pendectomy during pregnancy found a significant rate (4.6%) 
of labor induction due to surgery. Fetal loss related to appen-
dectomies was 2.6%. However, when peritonitis was present, 
this rate increased to 10.9%3.

In our study, among the 52 patients who underwent minor 
oral surgical procedures, 1 experienced induced labor pain 
following surgery, 4 had preterm labor, and 7 had low birth 
weight babies. None of the patients displayed congenital ab-
normalities, fetal loss, or maternal death.

V. Conclusion

Emergency oral surgery procedures must only be per-
formed during pregnancy if the risks to the mother and fetus 
outweigh the benefits of the procedure. However, as it is a 
patient’s right to undergo treatment, a pregnant patient should 
never be denied care. We conclude that, compared to the 
control group, minor emergency surgery performed during 
pregnancy has no discernible negative effects on the fetus if 
the “Protocol for management of pregnant patients requiring 
minor oral surgical procedures” is followed strictly. Given 
that the patients’ primary physicians are obstetricians, a mul-
tidisciplinary approach is necessary. Interestingly, none of the 
patients in this study experienced syncope, decrease in BP, or 
episodes of vomiting during surgery. 

ORCID

Ajinath Nanasaheb Jadhav, https://orcid.org/0000-0002-
2415-2418

Shushma G, https://orcid.org/0000-0002-9612-8839
Uzma Hamidullah Siddiqui, https://orcid.org/0000-0003-

3747-0711
Minal Sharma, https://orcid.org/0000-0002-3454-5370
Yaseer Irfan Shaikh, https://orcid.org/0000-0002-4289-

8213
Pooja Raosaheb Tarte, https://orcid.org/0000-0002-8295-

4398



J Korean Assoc Oral Maxillofac Surg 2023;49:21-29

28

Authors’ Contributions

A.N.J. was the principal investigator, designed the study 
protocol, and was involved in data acquisition and manu-
script preparation. S.G. contributed to the clinical study and 
literature collection. U.H.S. contributed to the coordination of 
investigators and clinical study. M.S. contributed to the clini-
cal study, definition of intellectual content, manuscript prepa-
ration, and editing. Y.I.S. contributed to the clinical study, 
data acquisition, data analysis, manuscript preparation, and 
review. P.R.T. contributed to manuscript preparation, editing, 
review, and drafting of the manuscript. All authors read and 
approved the final manuscript.

Funding

No funding to declare.

Acknowledgements 

The authors thank Dr. Abhijit Ingale and Mr. Pankaj Gang-
wal for assisting in the statistical analysis.

Ethics Approval and Consent to Participate 

Ethical clearance was obtained from the Institutional Ethi-
cal Committee of JIIU’s Indian Institute of Medical Science 
and Research (IEC No. IIMSR/IEC/F/2022/01), and the in-
formed consent was obtained from all patients.

Conflict of Interest

No potential conflict of interest relevant to this article was 
reported.

References

1. Giglio JA, Lanni SM, Laskin DM, Giglio NW. Oral health care for 
the pregnant patient. J Can Dent Assoc 2009;75:43-8.

2. Flynn TR, Susarla SM. Oral and maxillofacial surgery for the preg-
nant patient. Oral Maxillofac Surg Clin North Am 2007;19:207-21, 
vi. https://doi.org/10.1016/j.coms.2007.01.006

3. Cohen-Kerem R, Railton C, Oren D, Lishner M, Koren G. 
Pregnancy outcome following non-obstetric surgical interven-
tion. Am J Surg 2005;190:467-73. https://doi.org/10.1016/
j.amjsurg.2005.03.033

4. Duvekot JJ, Peeters LL. Maternal cardiovascular hemody-
namic adaptation to pregnancy. Obstet Gynecol Surv 1994;49(12 
Suppl):S1-14. https://doi.org/10.1097/00006254-199412011-00001

5. Thornburg KL, Jacobson SL, Giraud GD, Morton MJ. Hemody-

namic changes in pregnancy. Semin Perinatol 2000;24:11-4. https://
doi.org/10.1016/s0146-0005(00)80047-6

6. Chu ZM, Beilin LJ. Mechanisms of vasodilatation in pregnancy: 
studies of the role of prostaglandins and nitric-oxide in changes of 
vascular reactivity in the in situ blood perfused mesentery of preg-
nant rats. Br J Pharmacol 1993;109:322-9. https://doi.org/10.1111/
j.1476-5381.1993.tb13573.x

7. Clapp JF 3rd, Capeless E. Cardiovascular function before, dur-
ing, and after the first and subsequent pregnancies. Am J Cardiol 
1997;80:1469-73. https://doi.org/10.1016/s0002-9149(97)00738-8

8. Turner M, Aziz SR. Management of the pregnant oral and maxil-
lofacial surgery patient. J Oral Maxillofac Surg 2002;60:1479-88. 
https://doi.org/10.1053/joms.2002.36132

9. Suresh L, Radfar L. Pregnancy and lactation. Oral Surg Oral 
Med Oral Pathol Oral Radiol Endod 2004;97:672-82. https://doi.
org/10.1016/j.tripleo.2004.02.002

10. García-Rio F, Pino JM, Gómez L, Alvarez-Sala R, Villasante C, 
Villamor J. Regulation of breathing and perception of dyspnea 
in healthy pregnant women. Chest 1996;110:446-53. https://doi.
org/10.1378/chest.110.2.446

11. McAuliffe F, Kametas N, Costello J, Rafferty GF, Greenough A, 
Nicolaides K. Respiratory function in singleton and twin preg-
nancy. BJOG 2002;109:765-9. https://doi.org/10.1111/j.1471-
0528.2002.01515.x

12. Camann WR, Ostheimer GW. Physiological adaptations dur-
ing pregnancy. Int Anesthesiol Clin 1990;28:2-10. https://doi.
org/10.1097/00004311-199002810-00002

13. Awe RJ, Nicotra MB, Newsom TD, Viles R. Arterial oxygenation 
and alveolar-arterial gradients in term pregnancy. Obstet Gynecol 
1979;53:182-6.

14. Barron WM. Medical evaluation of the pregnant patient requiring 
nonobstetric surgery. Clin Perinatol 1985;12:481-96.

15. Sherman PW, Flaxman SM. Nausea and vomiting of pregnancy 
in an evolutionary perspective. Am J Obstet Gynecol 2002;186(5 
Suppl Understanding):S190-7.

16. Calhoun BC. Gastrointestinal disorders in pregnancy. Obstet Gyne-
col Clin North Am 1992;19:733-44.

17. Christofides ND, Ghatei MA, Bloom SR, Borberg C, Gillmer 
MD. Decreased plasma motilin concentrations in pregnancy. Br 
Med J (Clin Res Ed) 1982;285:1453-4. https://doi.org/10.1136/
bmj.285.6353.1453

18. Ch'ng CL, Morgan M, Hainsworth I, Kingham JG. Prospective 
study of liver dysfunction in pregnancy in Southwest Wales. Gut 
2002;51:876-80. https://doi.org/10.1136/gut.51.6.876

19. Koch KL. Gastrointestinal factors in nausea and vomiting of 
pregnancy. Am J Obstet Gynecol 2002;186(5 Suppl Under-
standing):S198-203. https://doi.org/10.1067/mob.2002.122598

20. Bond VK, Stoelting RK, Gupta CD. Pulmonary aspiration syn-
drome after inhalation of gastric fluid containing antacids. An-
esthesiology 1979;51:452-3. https://doi.org/10.1097/00000542-
197911000-00015

21. Sifakis S, Pharmakides G. Anemia in pregnancy. Ann N Y Acad 
Sci 2000;900:125-36. https://doi.org/10.1111/j.1749-6632.2000.
tb06223.x

22. Hamaoui E, Hamaoui M. Nutritional assessment and support dur-
ing pregnancy. Gastroenterol Clin North Am 2003;32:59-121. 
https://doi.org/10.1016/S0889-8553(02)00132-2

23. Prevention of venous thrombosis and pulmonary embolism. 
JAMA 1986;256:744-9. https://doi.org/10.1001/jama.1986. 
03380060070028

24. Barbour LA. Current concepts of anticoagulant therapy in preg-
nancy. Obstet Gynecol Clin North Am 1997;24:499-521. https://
doi.org/10.1016/s0889-8545(05)70319-3

25. Davison JM. Renal disorders in pregnancy. Curr Opin Obstet 
Gynecol 2001;13:109-14. https://doi.org/10.1097/00001703-
200104000-00002

26. Davison JM, Shiells EA, Philips PR, Lindheimer MD. Serial evalu-

https://doi.org/10.1016/j.coms.2007.01.006
https://doi.org/10.1016/j.amjsurg.2005.03.033
https://doi.org/10.1016/j.amjsurg.2005.03.033
https://doi.org/10.1097/00006254-199412011-00001
https://doi.org/10.1016/s0146-0005(00)80047-6
https://doi.org/10.1016/s0146-0005(00)80047-6
https://doi.org/10.1111/j.1476-5381.1993.tb13573.x
https://doi.org/10.1111/j.1476-5381.1993.tb13573.x
https://doi.org/10.1016/s0002-9149(97)00738-8
https://doi.org/10.1053/joms.2002.36132
https://doi.org/10.1016/j.tripleo.2004.02.002
https://doi.org/10.1016/j.tripleo.2004.02.002
https://doi.org/10.1378/chest.110.2.446
https://doi.org/10.1378/chest.110.2.446
https://doi.org/10.1111/j.1471-0528.2002.01515.x
https://doi.org/10.1111/j.1471-0528.2002.01515.x
https://doi.org/10.1097/00004311-199002810-00002
https://doi.org/10.1097/00004311-199002810-00002
https://doi.org/10.1136/bmj.285.6353.1453
https://doi.org/10.1136/bmj.285.6353.1453
https://doi.org/10.1136/gut.51.6.876
https://doi.org/10.1067/mob.2002.122598
https://doi.org/10.1097/00000542-197911000-00015
https://doi.org/10.1097/00000542-197911000-00015
https://doi.org/10.1111/j.1749-6632.2000.tb06223.x
https://doi.org/10.1111/j.1749-6632.2000.tb06223.x
https://doi.org/10.1016/S0889-8553(02)00132-2
https://doi.org/10.1001/jama.1986.03380060070028
https://doi.org/10.1001/jama.1986.03380060070028
https://doi.org/10.1016/s0889-8545(05)70319-3
https://doi.org/10.1016/s0889-8545(05)70319-3
https://doi.org/10.1097/00001703-200104000-00002
https://doi.org/10.1097/00001703-200104000-00002


 Protocol for management of pregnant patients requiring emergency minor oral surgical procedures

29

ation of vasopressin release and thirst in human pregnancy. Role of 
human chorionic gonadotrophin in the osmoregulatory changes of 
gestation. J Clin Invest 1988;81:798-806. https://doi.org/10.1172/
jci113386

27. Mikhail MS, Anyaegbunam A. Lower urinary tract dysfunction in 
pregnancy: a review. Obstet Gynecol Surv 1995;50:675-83. https://
doi.org/10.1097/00006254-199509000-00022

28. Kawahara K, Shimazu A. Expression and intracellular localization 
of progesterone receptors in cultured human gingival fibroblasts. 
J Periodontal Res 2003;38:242-6. https://doi.org/10.1034/j.1600-
0765.2003.00654.x

29. Loe H, Silness J. Periodontal disease in pregnancy. I. Prevalence 
and severity. Acta Odontol Scand 1963;21:533-51. https://doi.
org/10.3109/00016356309011240

30. Patil SR. Oral changes in pregnant and nonpregnant women: 
a case-control study. J Orofac Sci 2013;5:118-22. https://doi.

org/10.4103/0975-8844.124257
31. Hagai A, Diav-Citrin O, Shechtman S, Ornoy A. Pregnancy out-

come after in utero exposure to local anesthetics as part of dental 
treatment: a prospective comparative cohort study. J Am Dent As-
soc 2015;146:572-80. https://doi.org/10.1016/j.adaj.2015.04.002

How to cite this article: Jadhav AN, Shushma G, Siddiqui 

UH, Sharma M, Shaikh YI, Tarte PR. Protocol for management 

of pregnant patients requiring emergency minor oral surgical 

procedures: a prospective study in 52 patients. J Korean Assoc 

Oral Maxillofac Surg 2023;49:21-29. https://doi.org/10.5125/

jkaoms.2023.49.1.21

https://doi.org/10.1172/jci113386
https://doi.org/10.1172/jci113386
https://doi.org/10.1097/00006254-199509000-00022
https://doi.org/10.1097/00006254-199509000-00022
https://doi.org/10.1034/j.1600-0765.2003.00654.x
https://doi.org/10.1034/j.1600-0765.2003.00654.x
https://doi.org/10.3109/00016356309011240
https://doi.org/10.3109/00016356309011240
https://doi.org/10.4103/0975-8844.124257
https://doi.org/10.4103/0975-8844.124257
https://doi.org/10.1016/j.adaj.2015.04.002
https://doi.org/10.5125/jkaoms.2023.49.1.21
https://doi.org/10.5125/jkaoms.2023.49.1.21

