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ABSTRACT

Odontogenic infections are the most prevalent disease worldwide. These infections presenting
initially as, localized periapical and periodontal abscess then perforate the cortical bone and spread
causing facial cellulitis. Odontogenic infections spread along tissue planesinvolving initially primary
and then secondary facial spaces depending upon the tooth involved and muscle attachments.
Infections are common in pregnancy due to hormonal changes and altered immunological activity
aggravating response to plaque accumulation and caries resulting in serious life threatening
condition, like ludwigs angina. The present study carried out on 28 pregnant patients with severe
odontogenic infections reporting to oral and maxillofacial unit of Khyber College of Dentistry,
Peshawar, Khyber Pakhthunkhawa province of Pakistan. The age range was from 17 to 40 years and
mean age of 24.78 SD+5.043. Odontogenic infections were most common in the last trimester (50%)
followed by late second trimester (28.5%). The most common tooth involved is mandibular wisdom
tooth (563.5%) and submandibular space (28%) being the most frequently involved. Patients presented
with trismus, facial swelling and dysphagia on examination. Most patients were treated with incision
and drainage under local or general anaesthesia depending upon the fitness of the patient and

extraction of the offending tooth and intravenous antibiotic coverage.
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INTRODUCTION

Spreading odontogenic infections are one of the
most common type of serious orofacial infections en-
countered by oral and maxillofacial surgeons ranging
from simple dental caries to life threatening Ludwig’s
angina and mediastinitis. These infections presents
initially as a localized dentoalveolar infection, usually
aperi-radicular abscess which progresses and spreads
rapidly through the tissue planes, with increased inci-

For Correspondence: Dr Sana Wazir, Opposite 54/A Canal
Road University Town Peshawar
Email: Sanawazir14@hotmail.com

! Resident Oral and Maxillofacial Surgery, Khyber College of Den-
tistry, Peshawar

2 Associate Professor of Oral and Maxillofacial Surgery

3 Demonstrator Oral and Maxillofacial Surgery

4 Assistant Professor Oral and Maxillofacial Surgery, Peshawar
Medical and Dental College, Warsak Road, Peshawar Cantt.

March 10, 2013
March 27, 2013
March 31, 2013

Received for Publication:
Revision Received:
Revision Accepted:

dence of mortality.! Infection from the original focus
can spread along the tissue spaces and lead to facial
cellulitis involving deeper facial spaces. These spaces
are bounded by muscles, bones and actual facial lay-
ers. These spaces communicate with one another and
therefore, allow the spread of infection beyond single
space.?

Pregnancy is associated with many physiological
and hormonal changes, providing the oral and maxil-
lofacial surgeon with many challenges. If proper pre-
cautions are not taken, these alterations can lead to
serious complications.? Treatment of pregnant pa-
tients involve dealing the lives of two individuals (the
mother and unborn fetus), certain principles have
been developed which must be considered by an oral
and maxillofacial surgeon while handling such pa-
tients. 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
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and maxillofacial surgeon to consult the patients ob-
stetrician or medical specialist in a clinical situation
providing a framework for the surgeon in making
medical decision for the pregnant patient®. In preg-
nancy there are changes in the respiratory physiology
duetoincreased oxygen demands of the maternal-fetal
system. There is an increase in tidal volume and
minute ventilation rate caused by superior displace-
ment of the diaphragm (upto 3-4 cm) resulting in
dyspnea.®” Up to 50% of patients exhibit this clinical
sign by the middle of the second trimester, and up to
75% exhibit it by the middle of the third trimester?.
Hyperventilation is also a common finding in the
pregnant patient and is present in approximately 40%
of patients late in pregnancy.®® Life threatening odon-
togenic infections as ludwigs angina can aggrevate
these respiratory changes occurring in pregnancy, as
itis associated with severe airway compromise. There-
fore early incision and drainage of odontogenic infec-
tions are indicated, as is appropriate use of antibiotics
with primary concern should be given to airway secu-
rity.101

The objective of this study is to determine the
offending tooth leading to facial space infection, the
facial spaceinvolved and the trimester of pregnancy at
the time of presentation.

METHODOLOGY

The present study was carried out on twenty eight
pregnant women with odontogenic infection reporting
at unit of Oral and Maxillofacial Surgery, Khyber
College of Dentistry, Peshawar from January 2010 to
2013. Patients with gestational diabetes or known
diabetic pregnant patients were excluded from the
study. The purpose of this study was to determine the
causative tooth, the facial space involved and trimes-
ter of pregnancy with increased frequency of odontoge-
nic infections at the time of presentation. For this
purpose a special performa regarding the variables of
the study i.e culprit tooth, space involved and trimes-
ter at the time of presentation was designed. A de-
tailed history was taken followed general physical
examination. Complete intraoral and extraoral ex-
amination was done. Intra oral examination was car-
ried out using dental mirror. The culprit tooth and the
associated space involved were identified. The stan-
dard radiograph taken was orthopantomograms
(OPGs), using lead shields. Diagnosis was made on the
basis of history, clinical examination and radiographic
assessment.

Patients with extreme limitation of mouth open-
ing, fever of above 102FUand dysphagia were hospi-
talized and managed under local/ general anesthesia
depending upon the condition of the patient, by inci-
sion and drainage with extraction of the causative
tooth. Incision was carried out using blade no 15 and
pus drained facilitated by corrugated rubber drain.
The rubber drain was removed till stoppage of the pus
drainage. Patients were given intravenous antibiotics
and fluids during their stay at the hospital.

RESULTS

A total of twenty eight pregnant female patients
were recruited in the study. The age range was from 17
to 30 years, mean age of 24.78 years SD +5.043 (Table
1). Fourteen (50%) females presented with odontoge-
nicinfections in their last trimester and eight out 0of 28
(28.5%) were in their late second trimester. The re-
maining six (21.4%) with were in their first trimester
of pregnancy (Fig 1). The most commonly involved
tooth was mandibular last molar (53.5%) followed by
equal number of mandibular first molar (25%) and
second molar involvement (25%) (Table 2). The most
frequently space involved was submandibular space
(28%) and a combination of submandibular and sub-
mental space (14.2%), with nine out of twenty eight
patients (32.1%) reporting with Ludwigs angina. One
patient had maxillary canine space (3.5%), one with
submental space (3.5%) and two patients each with
masseteric space (7.1%) and buccal space involved
(7.1%) (Table 3). All of these patients presented clini-
cally with limited mouth opening with fascial swelling
and dysphagia. Tenderness and warmth was observed
on palpation extraorally, and pus discharge on aspira-
tion of the involved space. All patients had systemic
signs of infection including fever, dehydration and
lethargy. Onlaboratoryinvestigations a complete blood
count revealed increased leukocyte count.

TABLE 1: AGE DISTRIBUTION IN PREGNANT
PATIENTS WITH ODONTOGENIC INFECTION
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Age group Number of Percentage
of patients patients
17-20 years 7 25%
21-30 years 20 71.4%
31-40 years 1 3.5%
Total patients 28 100%
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TABLE 2: TOOTH INVOLVEMENT

Tooth Number of pa- Percent-

involved tients with in- age
volved tooth

Maxillary canine 1 3.5%

Maxillary first 3 10.7%

molars

Mandibular 1 3.5%

central and

lateral incisors

Mandibular first 7 25%

molars

Mandibular second 7 25%

molars

Mandibular last 15 53.5%

molars

Total 34 100%

TABLE 3: SPACE INVOLVEMENT

Space Number of pa- Percent-
involved tients with in- age

volved tooth

space

Submandibular space 8 28%
Bilateral submental, 10 32.1%
sublingual and sub-
mandibular space
Submandibular and 4 14.2%
submental space in
combination
Buccal space 2 7.1%
Masseteric space 2 7.1%
Submental 1 3.5%
Maxillary canine 1 3.5%
space
3rd Trimester
2nd Trimester W Seriest

1st Trimester

0.00% 10.00% 20.00% 30.00% 40.00% 50.00% 60.00%

Fig 1: Trimester involved in pregnant patients with
odontogenic infection

Fig 3: Orthopantomogram ofthe same patient show-
ing carious third molar

DISCUSSION

Odontogenic infection is the most prevalent dis-
ease worldwide and is the main reason for seeking
dental care. The commonest odontogenic infections
are periapical abscess, pericoronitis and periodontal
abscess!?. Facial spaces are potential spaces divided
into primary and secondary on the basis of direct and
indirect involvement from the original focus. The pri-
mary spaces associated with the maxilla are canine,
buccal and infratemporal while those with the man-
dible are submental, sublingual, submandibular and
buccal.’

The roots of mandibular second and third molar
teeth liebelow the attachment of the mylohyoid muscle
to the mandible and infection from these teeth spread
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to the submandibular space. The roots of anterior
teeth lie above the mylohyoid muscle and infection
from these teeth spreads to the sublingual space.!® In
the present study the most commonly invoved tooth
was mandibular last molar (53.5%) followed by equal
number of first (25%) and second (25%) mandibular
molar involvement. In patients with infections of od-
ontogenic origin more than a single fascial space in-
volvement is seen. This may be due to delay on behalf
of the patient to seek dental care. The periapical
infections do not remain localized with in the jaw
bones. They perforate the cortical bone and spread to
the surrounding oral structures and present in the
form of swelling and pus discharge. Common com-
plaints associated with these infections are swelling,
pain, pus discharge, limitation of mouth opening, dys-
phagia and fever.!

The prevalence of odontogenic infection involving
primary fascial spaces in descending order is
submandibualr (28.2%), submental (14.8%), buccal
(12%) and sublingual (11.3%).'5 In the present study
the also most commonly invoved space is submandibu-
lar (28%), bilateral submandibular sublingual and
submental in combination (32.1%), submandibular
and submental in combination (14.2%), buccal (7.1%),
masseteric (7.1%) and isolated submental space (3.5%).

Odontogenic infections can lead to serious compli-
cations if early treatment is not provided, including
upper airway obstruction, descending mediastenitis,
jugular vein thrombosis, septic shock, acute renal
failure, disseminated intravascular coagulation, ca-
rotid artery pseudo aneurysm and pericardial effu-
sion.'6

Eachyearitisestimated that about 50,000 women
undergo anesthesia and a surgical intervention at
some time during gestation for indications unrelated
tothe pregnancy.!” Pregnancy is accompanied by many
physiological changes which place the mother at a
higher risk of infection or having grave consequences
once infected. First, the immune response is greatly
diminished during pregnancy, thus resulting in poten-
tial faster progression of an infection. In addition,
there is decreased neutrophil chemotaxis, cell medi-
ated immunity, and natural killer cell activity and also
there is decrease in oxygen reserve of gravid pa-
tient.'#1 Pregnancy related hormonal changes affects
the human body it also has some affect on the oral
cavity affecting the gingival tissues. They become

much more sensitive and suscepitable to irritation
from soft plaque. The plaque accumulates, becomes
hard calculus deposits on the teeth, and harbors bac-
teria in large numbers resulting in a constant, low-
gradeintraoral infection. An exaggerated local inflam-
matory response can then begin and may result in
erythematous and edematous swelling of the gingiva
between the teeth, also known as pregnancy gingivitis.
Approximately 70% of pregnant women have this
condition, even with routine oral care.? These changes
are aggravated during the last trimester and second
trimester of pregnancy. As in the present study pa-
tients with increased number of odontogenic infec-
tions were in their last trimester (50%), second trimes-
ter (28.5%) and (21.4%) in their first trimester. Mater-
nal infections are caused especially by gram negative
anaerobic bacteria, such as those leading to Ludwig’s
angina, have been demonstrated to cause physiologic
imbalance through inflammatory cytokine production,
sometimes resulting in preterm labour, preterm pre-
mature rupture membranes, and low birth weight.202!
During pregnancy, women tend to maintain frequent
meals and snacks, which cause further plaque accu-
mulation, as well as an increase in decay or rapid
progression of previously present decay. Because a
pregnant patient has increased demands on her or-
gans, thereisincreased potential for poor oxygenation.
On the other hand, poor oxygenation is compromising
tothe fetus. Aninfectioninitselfcan at timesinfect the
placenta, uterus, and possibly the fetus, causing fetal
septicemia. Treatments such as prolonged intubation
and certain intravenous medications can also harm
the fetus.??25% of pregnant patients develop moderate
hypoxemia and some develop an abnormal alveolar-
arterial oxygen gradient when placed in the supine
position.??? Ventilation patterns and patient position
must be adjusted for the pregnant patient so as to
avoid hypoxemia.®?

Regular routine dental visits should be planned for
pregnant patients during early stages of pregnancy in
order to identify the problem as early as possible and
avoid serious complications. The most, appropriate
time for dental treatment is second trimester, which is
considered as the safe period®. Antibiotics that are
acceptable include penicillin, amoxicillin, and
clindamycin. Tetracycline should be avoided since it
tends to cause permanent discoloration of primary and
temporary dentition of the unborn child.!®

In general management of a pregnant patient
should include referral to the patients obstetrician
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before providing treatment*. Due to the increased
abdominopelvic mass in pregnancy, there is compres-
sion of the inferior vena cava when the patient is
placed in supine position resulting in supine hypoten-
sion syndrome. To prevent or alleviate supine hy-
potension, the pregnant patient should be rolled to the
left side by 5U to 15U (a position in which the right hip
is elevated 10-12 cm) which can be accomplished by
inserting a wedge or pillow under the right hip.?
Ventilation patterns and patient position must be
adjusted for the pregnant patient so as to avoid hypox-
emia® 2. For the pregnant patient with frequent or
excessive vomiting, morning appointments should not
be scheduled®. Given the increased frequency of urina-
tion normally seen in the pregnant patient, patients
should be asked to void before starting treatment.
Asymptomatic bacteriuria in the pregnant patient can
progress to urinary tract infection and eventually
pyelonephritis if untreated.?” 2

Management of mild infections should be man-
aged via incision/drainage under local anesthetic with
subsequent antibiotic coverage. It is essential to ag-
gressively treat the gravid patient to minimize the risk
ofinfection spreading to the facial spaces. Facial space
infection should be handled in a standard fashion:
airway assessment (if any doubt, intubate), imaging
(computed tomography scan), and to the operating
room for adequate incision and drainage. Postopera-
tively, if the patient is unable to maintain oral intake,
parenteral nutritional support must be instituted.
Until the results of the culture/sensitivity are re-
turned, empirical penicillin therapy is appropriate.
More severe infections should be managed in the
operating room under general anesthesia with intra-
venous antibiotics and incision and drainage. Other
issues with the gravid patient who is hospitalized for
an extended period of time include avoiding bladder
catheterization to minimize the risk of urinary tract
infections and the use of subcutaneous heparin.?

Odontogenic infections can lead to serious conse-
quences in pregnancy, as due to socioeconomic status
and cultural issues in this part of the world, people
have reservations in taking pregnant females to den-
tists. As pregnant patients are a challenge to treat
because we are dealing two lives the mother and the
fetus, management plan should be such that it pro-
vides maximum benefit to the mother and minimize
risks to the fetus. Dental problems should be recog-
nized earlier before it leads to grave outcomes.

CONCLUSIONS AND RECOMMENDATIONS

Mandibular last molars are the most commonly
involved tooth in odontogenicinfections in last trimes-
ter of pregnancy. We conclude that as mandibular last
molar has the most unusual pattern of eruption and
many patients had experienced percoronitis earlier,
have an aggravated response to local inflammation in
pregnancy resulting in fascial space infections. Infec-
tions are common in pregnancy due to hormonal
changes and altered immunological activity aggravat-
ing response to plaque accumulation and caries result-
ing in serious life threatening condition, like Ludwigs
Angina.

The following are the recommendations from the
present study,

Regular dental visits should be planned for
pregnant patients as a part of their routine
prenatal care.

Dental treatments should be planned during
the second trimester, as it is regarded as the
safe period.

Pregnancy gingivitis, as a common manifesta-
tion of pregnancy should be diagnosed at the
earliest and patient should be provided ad-
equate treatment including oral hygiene in-
structions.

Dental caries resulting in peri-apical abcess
should be diagnosed in time before it progresses
to and invades the surrounding bone.

Pregnant patients should be educated regard-
ing the safe use of antibiotics. As many pa-
tients avoid using antibiotics in pregnancy
and localized abscess can progress into facial
cellulitis.

Consideration for prophylactic removal of
the wisdom teeth to avoid pericoronitis lead-
ing to severe odontogenic fascial space infec-
tions.

Pregnant patients reporting with dyspnea,
dysphagia, limited mouth opening i.e., less
than 20 mm, swelling extending beyond
alveolar process and fever of above 101 F
should be referred at the earliest to an oral and
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maxillofacial surgeon in order to avoid life
threatening complications in these patients.

A close liaison between Gynaecologist and Oral
and Maxillofacial surgeon is of paramount
importance for the successful management
fascial space infections in pregnancy.
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