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The clinical presentation of odontogenic differs from each, depending on whether it is anterior vs posterior, maxilla vs
mandible or if the infection is localized or disseminated. Like all infections, the clinical signs and symptoms are pain/
tenderness, redness, and swelling. Patients with superficial dental infections present with localized pain, cellulitis, and
sensitivity to tooth percussion and temperature. However, patients with deep infections or abscesses that spread along the
fascial planes may present with swelling; fever; and sometimes difficulty swallowing, opening the mouth, or breathing.
A questionnaire consisting of 10 questions were prepared and distributed to 100 dental practitioners. The questionnaire
consisted of questions about basic knowledge on odontogenic space infections and awareness regarding its management.
The data was tabulated using microsoft excel and was imported into SPSS software for statistical analysis. This survey
shows that most of the students had good knowledge and awareness regarding management of space infections. Figure
1 shows 72% of the dental students were aware that streptococcus viridans were the most common microorganism to
cause odontogenic infections. From figure 2 it’s seen that most of the students had excellent knowledge about space
infections, prescription of antibiotics and signs and symptoms of odontogenic infections. Most of the students (59%
and 63%) commonly practiced eradicating the source of infection primarily without delaying it by giving antibiotics or
incision drainage as seen in figure 3. From figure 4 and figure 5, 57% of the students prescribed amoxicillin and 53%
of the students prescribed clindamycin for penicillin allergic patients as their first choice of drug incase of odontogenic
infections. Within the limit of the study, it can be concluded that the dental students were well aware of the space
infections and management of odontogenic space infections. Although, this study was done in a small sample size and
further studies with large sample size would be better to generalise the results of this study
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INTRODUCTION

An odontogenic infection is an infection of the alveolus,
jaws, or face that arises from a tooth or it’s supporting
structures and is one of the most frequently occurring
infections. The most common causes of odontogenic
infections are dental caries, deep fillings or failed root
canal treatment, pericoronitis, and periodontal disease.
The infections are usually localized around a tooth and
may remain localized to the section where it started, or
may spread into adjacent or distant areas. The course of
the infection depends on the virulence of the bacteria,
host resistance factors, and the regional anatomy.

The clinical presentation of odontogenic differs from
each, depending on whether it is anterior vs posterior,
maxilla vs mandible or if the infection is localized or
disseminated. Like all infections, the clinical signs and
symptoms are pain/tenderness, redness, and swelling.
Patients with superficial dental infections present
with localized pain, cellulitis, and sensitivity to tooth
percussion and temperature(Holmes and Pellecchia,
2016). However, patients with deep infections or
abscesses that spread along the fascial planes may
present with swelling; fever; and sometimes difficulty
swallowing, opening the mouth, or breathing(Santosh,
Viresh and Sharmada, 2014).

In the dental clinic, there are a number of conditions that
can be considered as unscheduled dental emergencies
like tooth pain, to a fractured or avulsed tooth, to
odontogenic infections. For the dentist management of
odontogenic infections can be the most concerning of
these emergencies owing to its complex microbiology
and potential for advancement to life threatening medical
emergencies. Odontogenic infections encompass a variety
of conditions ranging from localized abscesses to deep
space head and neck infections(Lypka and Hammoudeh,
2011). Deep space infections can carry a high incidence of
morbidity and mortality(Sato et al., 2009). It is imperative
for the dental professional to have an understanding
of treatment and management of such infections.
Management of patients with an odontogenic infection
is a comprehensive approach involving an examination
and evaluation of the patient, identifying source of the
infection, anatomic considerations, surgical intervention,
and appropriate antimicrobial therapy.

Previously our department has conducted extensive
research on various aspects of prosthetic dentistry, like in
vitro studies, surveys, clinical trials and review(Ashok et
al., 2014; Venugopalan et al., 2014; Ashok and Suvitha,
2016; Ganapathy et al., 2016; Selvan and Ganapathy,
2016; Subasree, Murthykumar and Others, 2016;
Vijayalakshmi and Ganapathy, 2016; Ajay et al., 2017,
Ganapathy, Kannan and Venugopalan, 2017; Jyothi,
Robin and Ganapathy, 2017; Ranganathan, Ganapathy
and Jain, 2017; Basha, Ganapathy and Venugopalan,
2018; Jain et al., 2018; Kannan and Venugopalan, 2018;
Duraisamy et al., 2019). This study was conducted to
assess the knowledge aware and practice towards the
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management of space infections among the dental
students.

MATERIAL AND METHODS

A questionnaire consisting of 10 questions were prepared
and distributed to 100 dental students to assess their
knowledge, awareness and practice towards management
of space infections among dental students. The
questionnaire was prepared online using a survey planet
and the link was distributed to the dental practitioners
to fill the survey. The questionnaire contained questions
about basic knowledge on odontogenic space infections
and awareness regarding its management. The data was
tabulated using microsoft excel and was imported into
SPSS software for statistical analysis.

Questionnaire

1. What are the most common microorganisms in
odontogenic infection?

2. Are you aware of Management of space
infections?

3. Most common cause of space infection is Dental
Caries / Periodontal Infections?

4. Signs of severe odontogenic infection include facial
or neck swelling and tenderness, dysphagia, dyspnea,
trismus

5. Would you prescribe antibiotics after a routine
surgical extraction?

6. Do you think routine prescription of antibiotics when
not needed increases resistance of bacteria?

7. What is your immediate management of a patient
with a canine space infection, which is hard, causing
swelling of the cheek and extending to the eye?

8. Management of submandibular space infection
associated with fever and dehydration?

9. First choice of antibiotic for Odontogenic
infections?

10. First choice of antibiotic for Odontogenic infections
in the penicillin allergic patients?

RESULTS AND DISCUSSION

This survey shows that most of the students had good
knowledge and awareness regarding management of
space infections. Figure 1 shows 72% of the dental
students were aware that streptococcus viridans were
the most common microorganism to cause odontogenic
infections. From figure 2 it’s seen that most of the
students had excellent knowledge about space infections,
prescription of antibiotics and signs and symptoms
of odontogenic infections. Most of the students (59%
and 63%) commonly practiced eradicating the source
of infection primarily without delaying it by giving
antibiotics or incision drainage as seen in figure 3. From
figure 4 and figure 5, 57% of the students prescribed
amoxicillin and 53% of the students prescribed
clindamycin for penicillin allergic patients as their first
choice of drug incase of odontogenic infections.

The pyogenic oro-fascial infections are most commonly
odontogenic in origin like periapical abscesses to



superficial and deep infections in the neck. If left
untreated, they generally spread into the adjacent fascial
spaces like masseteric, sublingual, submandibular,
temporal, buccal, canine and parapharyngeal and which
may lead to additional complications. Early recognition
of infections and appropriate therapy is essential(Bahl et
al., 2014). Most dental abscesses are caused by the host
oral microflora that enters normally sterile tissues. The
major isolates are streptococci and anaerobic bacteria,
which are regarded as normal flora of the tooth and
gingival crevice(Hardie and Bowden, 1974). In this survey
the 72% of the students consented to this stating that
Streptococcus viridans were major causative organisms
for odontogenic infections as seen in figure 1.

Figure 1: Bar graph showing the awareness among the
students regarding common microorganism in odontogenic
infection. X axis represents commonest microorganisms
and Y axis represents number of dental students. From this
graph we can infer that most of the dental students(72%)
were aware that streptococcus viridans(blue) was the most
common microorganism causing odontogenic infection.
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Figure 2: Bar graph showing series of questions regarding
awareness of space infections among dental students. X
axis represents close ended questions and y axis represents
number of dental students. Blue denotes yes and red
denotes no. From this graph we can infer that most of
the students were having good knowledge about space
infections.
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From figure 2, the dental students reported that they
were well aware (84%) of the causes of Odontogenic
space which was by bacterial infections arising from
pre-existing dental caries-such as pulpitis and apical
periodontitis, pericoronitis or periodontal diseases. Other
documented causes include tonsillitis, gunshot injuries,
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peritonsillar or parapharyngeal abscesses, mandibular
fracture, oral lacerations/piercings, or submandibular
sialadenitis. Predisposing factors include recent dental
treatment, systemic illnesses such as diabetes mellitus,
malnutrition, alcoholism, compromised immune system
such as acquired-immunodeficiency syndrome (AIDS),
and organ transplantation(Kurien et al., 1997; Osunde et
al., 2012). Clinical presentation of this infection may arise
from toothache to limitation of mouth opening, fever,
malaise, dysphagia. In their most severe form, space
infections can lead to death, which usually results from
an acute airway obstruction or multiorgan failure(Kurien
et al., 1997).

The signs and symptoms presented by patients with severe
infection due to odontogenic origin are crucial factors.
Sato et al., has shown in their eight-year retrospective
study that odontogenic infection cases require immediate
attention either clinical or surgical therapy. The most
frequent signs and symptoms found are trismus, fever,
dysphagia, pain and swelling(Flynn et al., 2006; Sato
et al., 2009). The patient’s medical history and current
medications help in assessing the patient’s ability to fight
infection as well as providing insight to potential drug
interactions. From this survey it is seen that the dental
students (81%) were well aware regarding the signs and
symptoms of space infection as seen in figure 2. While
we discuss the signs and symptoms, it is important
for us to look into “Ludwig’s Angina” as they are the
most dangerous type of space infection as it is a life-
threatening infection. It has ‘brawny boardlike swelling’
of the submandibular, sublingual and the submental
region with edema and elevation of tongue leading to
drooling which also causes airway obstruction(Patterson,
Kelly and Strome, 1982; Kim et al., 2012). The most
common cause of death in case of ludwig’s angina is due
to airway obstruction as it is the most life threatening
complication(Candamourty et al., 2012).

The judgment on how to approach an odontogenic
infection is based on the source of the infection, severity
of the infection, and state of the patient’s host defense
mechanisms. The first and most important element
in treating dental infections is the elimination of the
primary source of the infection. In the case of an acute
abscess, incision and drainage to remove accumulated
pus (purulence) that contains bacteria is required. The
incision and drainage procedure must break all the
loculi within the abscess cavity and evacuate as much
of the pus as possible. Following the evacuation of the
purulent exudate, the use of irrigation further dilutes
the bacterial population. While discussing management
of these odontogenic infections this survey shows that
72% of the dental students are aware of management of
space infections as seen in figure 2.

As a painkiller and as well as to eradicate the infection we
prescribe patients with NSAIDs and antibiotics routinely
after a surgical extraction and this was also followed
by the 97% of the dental students as seen in figure 2.
This can be followed for cases that do not include the
deep spaces or abscesses, but when it comes to space
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infections, the dentist must be well aware of the approach
of the treatment of these infections. Penicillin is the
drug of choice in treating space infections because it is
effective against the gram-positive aerobes and intraoral
anaerobes commonly found in alveolar abscesses. Both
aerobic and anaerobic microorganisms are susceptible
to penicillin(Sabiston and Gold, 1974). The first drug
of choice in the management of odontogenic infection
is Amoxicillin, which is a semi-synthetic antibiotic
belonging to the penicillin group of drugs. It has broad
spectrum bactericidal activity against gram-positive and
gram-negative organisms.

Figure 3: Bar graph showing the awareness among the
dental students regarding clinical management of space
infection. X axis represents clinical management and Y
axis represents the number of dental students. From this
graph we can infer that 59% and 63% of the students
commonly opted to remove the source of infection(Green)
first without delaying it with antibiotics/ I&D.
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Figure 4: Bar graph showing awareness among the
students regarding the first choice of antibiotics incase
of odontogenic infections. X axis represents Choice
of antibiotics and Y axis represents number of dental
students. From this graph we can infer that 57% of the
students prescribed amoxicillin(Blue) as their first choice
of drug incase of odontogenic infections.
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A study done by Raquel Gonzalez-Martinez et al., shows
that amoxicillin is the first choice of drug prescribed
by the dentists(Gonzalez-Martinez et al., 2012), this
coincides with our survey stating that 57% of the dental
students also practice the same, whereas the drug of
choice for penicillin allergic patients, 53% of the dental
students were aware clindamycin to be the first choice
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of drug as seen in figure 4 & 5. In a study conducted
by Bascones et al. and Isla et al., they performed
pharmacokinetic and pharmacodynamic analysis
and concluded that amoxicillin in combination with
clavulanic acid, and clindamycin are adequately effective
against microorganisms isolated from odontogenic
infections, while spiramycin and metronidazole do not
cover the bacterial spectrum bacterial of this type of
infections(Bascones Martinez et al., 2004; Isla et al.,
2005).

Though, most respondents (73%)(figure 2) believed
that prescribing antibiotics unnecessarily increases
resistance in the community, a significant number of
students still prescribe antibiotics in situations when
it is not necessarily indicated. This could be attributed
to the student’s efforts to prevent infection. However,
removal of the potential source of infection is always
sufficient as shown by previous studies(Bodner et al.,
2012; Igoumenakis et al., 2015). This is a more global
issue that has been reported in the United States, Nigeria,
Czech Republic, and Japan, KSA(Masuda et al., 2012;
Pipalova, Vlcek and Slezak, 2014; Akinyemi et al., 2015;
Vandepitte, Ponthong and Srisarang, 2015; Al-Sebaei
and Jan, 2016). Practitioners must be highly careful
when prescribing amoxicillin/clavulanate, because there
has already been some evidence of resistant strains of
Escherichia coli and Salmonella spp. reported in several
studies(Masuda et al., 2012; Akinyemi et al., 2015). In a
study by Poeschl et al, the resistance rate in severe deep
space head and neck infections was found to be 14%
against clindamycin, 14% against macrolides, and 7%
against Penicillin G(Poeschl et al., 2010).

Figure 5: Bar graph showing awareness among the
students regarding the first choice of antibiotics incase of
odontogenic infections in penicillin allergic patients. X
axis represents Choice of antibiotics and Y axis represents
number of dental students. From this graph we can infer
that 539% of the students prescribed Clindamycin(Blue) as
their first choice of drug incase of odontogenic infections
among penicillin allergic patients.
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Open surgical incision and drainage are considered the
mainstay of treatment for submandibular space abscesses
and Ludwig’s angina. It is better to treat all patients with
large doses of broad-spectrum intravenous antibiotics
(e.g., amoxicillin/clavulanate potassium) until culture



results identify the causative organism. In cases of
large abscesses or multiple space involvement, an open
surgical incision and drainage are swiftly performed. In
patients with small abscesses, a watch and wait policy
is applied for 48 hours; if a lack of response to medical
treatment is noted clinically, the patient is treated with
an open surgical drainage. Among respondents, more
than half of them (59% and 63%)(figure 3) suggested
eliminating the source of infection that is extraction
of the tooth, then I&D and prescribe antibiotics in case
of immediate management of the patient which was in
contradiction to the study done by Maisa 0. Al-Sebaei et
al.,[23] in which their respondents had a general tendency
to delay the surgical approach by prescribing antibiotics
and wait for the swelling to localize.

CONCLUSION

Within the limit of the study, it can be concluded that
most of the dental students were well aware of the
space infections and management of odontogenic space
infections. Although, this study was done in a small
sample size and further studies with large sample size
would be better to generalise the results of this study.
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