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ABSTRACT

Introduction: Head and neck infections commonly caused by spreading odontogenic infection. Odontogenic 
infections could cause a local and systemic manifestation, with mild to severe complications according to 
its severity. Assessment of the severity of odontogenic infections is essential to determine the prognosis, 
which is assessed through local and systemic parameters. Laboratory examination used to examine the 
biological marker that indicates the ongoing infection.  C-Reactive Protein (CRP) is a protein synthesized 
by hepatocytes in response to the inflammatory process in the body including odontogenic infection. 
The objective of this study was to analyze the severity score of odontogenic infections with CRP levels 
in patients with odontogenic infections. Methods: This study used an analytic study with cross-sectional 
approach on 30 patients Sample size is determined by calculations according to Hosmer and Lemeshow 
and diagnosed with odontogenic infections that came to Dr Hasan Sadikin General Hospital Bandung. 
Assessment of severity score in odontogenic infections and measurement of quantitative CRP levels 
with Dimension tool was conducted. Correlation between odontogenic infection severity score and CRP 
levels was found using regression and correlation tests. Results: There was a very strong and significant 
correlation (p-value<0.05) between the severity of odontogenic infections and CRP levels in odontogenic 
infection patients with a correlation coefficient r=0.84 (p=0.0000000036). Conclusion: There is a positive 
correlation between CRP levels and the severity score of odontogenic infection, CRP levels higher and the 
severity score of odontogenic infection high.
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INTRODUCTION

Odontogenic infection may cause a life-threatening 
complications, such as upper airway obstruction, 
descending mediastinitis, jugular venous 
thrombosis, carotid artery rupture, respiratory 
distress, septic shock and disseminated intra 
vascular coagulopathy (DIC).1 It is of the utmost 
importance to assess the odontogenic infections 
as early as possible. Clinical signs may be delayed 
or not have enough information to provide an 
interpretation of the severity of an infection. 
One of the supporting methods to predict and 
measure the severity of odontogenic infection 
is by examining the total leukocyte count and 
erythrocyte sedimentation rate.2 This examination 
has limited predictability to accurately determine 
and assess the severity of infection, therefore 
an alternative examination that can accurately 
assess and predict the severity of an infection is 
needed.1,2,3

The stages of odontogenic infection begin 
with inoculation which starts with the initial 
spread of microbes/infectious agent into the 
soft tissues and characterized by soft, sticky and 
slightly smooth tissue swelling accompanied by 
a slight redness.4 During the cellulitis stage the 
inflammatory process reaches a peak and causes 
hyperemic, hard, and very painful swelling 
accompanied by trismus or inability to push the 
tongue forward.4,5,6 The next stage is abscess 
formation, where there is a process of necrosis 
with a clinical appearance of fluctuation.7 The 
final stage of odontogenic infection is an abscess 
rupture that occurs spontaneously or with 
therapeutic drainage.8 Stages of infection can 
be used as a reference to understand how severe 
untreated odontogenic infections can spread 
to the head cavity and deep neck fascia.7,8,9 
Clinical manifestations of systemic inflammation 
known as Systemic Inflammatory Response 
Syndrome (SIRS).10 Other factors that play a role 
in determining the degree of severity are the 
body immune system and concomitant systemic 
diseases such as diabetes mellitus which have 
a lower body resistance to severe odontogenic 
infections (Table 1).10,11

Serum C-reactive protein (CRP) is one of the 
acute-phase, a protein synthesized by hepatocytes 
in response to tissue damage.12 C-reactive protein 

has a normal level of less than 0.3 mg/dL and will 
increase significantly if an inflammatory process 
occurs due to trauma, surgery or infection.13 CRP 
functions in the immune system in complement 
activation, elimination of antigens and plays a 
role in the process of phagocytosis by activating 
neutrophils.14 CRP has a short half-life (5-7 hours), 
so CRP is considered a more sensitive indicator 
than total leukocyte count and erythrocyte 
sedimentation rate in assessing the severity of 
infection.12,13,14

The severity score of odontogenic infection 
used in this research based on several parameters 
such as systemic inflammatory response syndrome 
(SIRS), trismus condition, dysphagia, involvement 
of fascial space, sign of dehydration and comorbid. 
Scoring system was created by Sainuddin et al.14 
Odontogenic infections severity assessment is 
very important to plan a therapy and predict the 
prognosis of the disease course.15 In addition to 
physical examination, laboratory findings are 
needed to help determine the severity in patients 
with odontogenic infections. This study was aimed 
to analyse the correlation between the severity 
of odontogenic infections with  C-reactive protein 
(CRP) levels as a laboratory finding in patients 
with odontogenic infections.

METHODS

This study used an analytic study with a cross-
sectional approach on patients diagnosed with 
odontogenic infections that came to Dr Hasan 
Sadikin General Hospital Bandung from May to 
December 2018. The subjects of the study were 30 
patients with odontogenic infections, sample size 
is determined by the formula for hypothesis testing 
using coefficient r with calculations according to 
Hosmer and Lemeshow with a 95% confidence level 
and a 95% power test. The inclusion criteria was 
(1) age between 18-55 years old, (2) from history 
taking there is no immunocompromised state, 
abnormalities in liver function, osteoarthritis, 
neoplastic diseases and cardiovascular disease. 
The exclusion criteria was (1) damage to blood 
sample occurs, (2) the patient deceased before 
all the examination completed, (3) the patient 
needed to resuscitate prior to admission. 

CRP levels are measured from blood 
samples drawn from the patients and used 
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the RCRP method with the dimension clinical 
chemistry system to calculate quantitative CRP. 
The normal reference value in adult individuals 
is 0.2-0.33 mg/dl. Assessment of severity score in 
odontogenic infections with physical examination 
and measurement of quantitative CRP levels.

Conclusion was made to compare the results 
of CRP levels and the score of the severity in 
patients with odontogenic infections. Correlation 
between odontogenic infection severity score and 
CRP levels was found using regression and Pearson 
correlation test.

Table 1. The severity of odontogenic infection14

Criteria Score Max. score Pt. score

Systemic inflammatory response syndrome

Temperature >38.3°C or <35,3°C 1

4
Heart rate >90 bpm 1

RR >20x/min 1

WBC <4 or >12x109 1

Trismus
Moderate <2cm 3

4
Severe <1cm 4

Dysphagia

Mild - able to swallow most foods 2

5Moderate - unable to swallow fluids 4

Severe - drooling saliva 5

Collection in facial space

Low severity space 1

5
Moderate severity space 2

High severity space 4

Collection in 2 or more fascial space 5

Sign of dehydration ( BP/ Ureum/ Skin turgor) 1
2

Comorbid: DM/Immuno-compromised states 1

Total Score 20
Note: 0 = Normal; 1-8 = Mild severity score; 9-16 = Moderate severity score; >16 = Severe severity score; Low severity 
space: Vestibular, subperiosteal, infraorbital, buccal; Moderate severity space: Submandibula, submental, sublingual, 
pterygomandibular, submasseter, superficial temporal, infratemporal; High severity space : Lateral pharyngeal, retropharyngeal, 
pretracheal, danger space, mediastinum, intracranial

RESULTS

In this study it was seen that out of 30 patients 
suffering from odontogenic infections and fulfilling 
inclusion criteria, there were no significant 

Table 2. Characteristic of study subjects

Variable n % Mean value

Sex

Male 14 46.7

Female 16 53.3

Age

18 – 30 years old 8 26.7

31 – 42 years old 6 20.0

43 – 55 years old 16 53.3

Severity score of odontogenic infection 10.2 (4.1)

Mild (score 1-8) 10 33.3

Moderate (score 9-16) 19 63.3

Severe (score 17-20) 1 3.3

CRP level 15.5 (8.3)

differences based on 14 male and 16 female 
gender. While the distribution of research subjects 
based on age shows that the age range between 
43-55 years is the highest amount (53.3%) with 
CRP mean value was 15.5 mg/dL (Table 2).
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Table 3. Characteristic of severity score in odontogenic 
infection

Variable n %

SIRS score

0 1 3.3

1 12 40.0

2 10 33.3

3 7 23.3

4 0 0.0

Trismus score

Normal (0) 12 40.0

Moderate (3) 15 50.0

Severe (4) 3 10.0

Dysphagia score

Normal (0) 1 3.3

Mild (2) 22 73.3

Moderate (4) 7 13.3

Severe (5) 0 0.00

Facial space score

Low space risk (1) 2 6.7

Moderate space risk (2) 9 30.0

Severe space risk (4)  0 0.0

More than 1 space involved (5) 19 63.3

Dehydration/Comorbid

No dehydration and comorbid 20 66.7

Dehydration or comorbid 7 23.3

Dehydration and comorbid 3 10.0

Characteristics data from research subjects 
based on SIRS scores, trismus, dysphagia, involved 
spaces and signs of dehydration or comorbidities 
from severity of infections seen in Table 3.

Table 5. Correlation between severity score of odontogenic 
infection with CRP levels

Variable Coefficient 
correlation

p-value

Severity score of odontogenic 
infection in general – CRP level

0.839 0.001

Notes: Data analysis using Pearson correlation test, p<0.05 
considered as significant

infections with CRP levels. Based on correlation 
regression analysis it was found that there was a 
correlation between the severity of odontogenic 
infections and CRP levels. To rule out the 
correlation between the severity of odontogenic 
infections and CRP levels the Pearson correlation 
test was done. The results shown in Table 5.

The mean values of the severity scores of 
odontogenic infections and CRP levels are shown 
in table 4.

Table 4. Mean value of severity score and CRP Level

Severity 
score 

n % Mean score Mean value of 
CRP level
(mg/dL)

Mild 10 33.3 5.8 7.80

Moderate 19 63.3 12 18.72

Severe 1 3.3 20 32.44

The results of the regression analysis of the 
correlation between the severity of odontogenic 
infections with CRP levels showed a very strong 
correlation of r=0.84 or by 70% with p value<0.05. 
Therefore there was a statistically significant 
correlation between the severity of odontogenic 

Based on the results of Pearson's analysis, 
the test uses t statistics which give a value 
of tcount=8.143 with p-value of 0.001 which is 
statistically significant. With a value of r=0.84, 
the correlation is very strong which is statistically 
significant.

DISCUSSION

This study shows from  examination based on SIRS 
parameters, patients with 1 symptom of SIRS was 
40,0% and 2 signs of SIRS was 33,3% of all the 
study subjects. SIRS parameters appear due to 
inflammation caused by odontogenic infection. 
SIRS is useful to determine whether a patient 
has a septic condition or not, an odontogenic 
infection patient with septic conditions has a 
worse prognosis when compared with patients of 
odontogenic infections without septic conditions. 
This result is similar to the previous research 
which suggested that odontogenic patients with 
septic conditions had a longer hospital stay.21

The condition of trismus in the subject of 
this study was due to 80% of the subjects suffering 
from infection in the submandibular space, the 
spread of infection in the submandibular space 
will cause trismus if the medial pterygoid muscle 
was infected.21,22,23 In odontogenic infections 
that spread to the sublingual and submandibular 
space the swelling could develop on the mucosa 
at the floor of the mouth, which causes the 
tongue to push upwards to the palate and lateral 
and cause dysphagia.24 Apart from sublingual 
inflammation, infection of the pterygomandibular, 
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retropharyngeal and parapharyngeal can also 
cause dysphagia.24,25 Other serious complications 
that can be caused by odontogenic infections 
in the head and neck area is respiratory tract 
obstruction caused by swelling in the floor of 
the mouth, and abscess formation which will 
narrow the airways.26 The condition of trismus and 
dysphagia is a clinical parameter that can detect 
signs of respiratory tract obstruction.26,27

From the results of clinical examination 
to see involvement of facial space, it was found 
63.33% of patients who had involvement of more 
than one facial space, and 80% of them suffered 
infections in the submandibular space, which 
consistent with research conducted by Opitz et 
al.25 and Heim et al.20 explaining that mandibular 
molar teeth are the most common focus of 
infection in odontogenic infections because their 
root tips reach the mylohyoid muscle so that 
without proper management of the periapical 
infections can spread to the submandibular space 
or parapharyngeal space.28,29 The involvement of 
more than one space can occur due to the delay of 
the patient in seeking appropriate treatment for 
odontogenic infections.9,11,28

In this study, 66.67% of patients did not have 
comorbid or signs of dehydration. This is not in 
accordance with the research conducted by Bagul 
et al.26 in 2016 which stated that odontogenic 
infections generally have comorbid predisposing 
factors, for example: diabetes mellitus, obesity, 
immunosuppression or arterial hypertension which 
have systemic consequences.25 In addition to 
comorbid factors, Bagul et al.26 also explained that 
the severity of odontogenic infections could be 
due to other factors such as advanced adulthood, 
tobacco smoking habits, drug abuse, poverty and 
patients with poor social conditions which can 
also cause a decline in the immune system.

In this study a significant increase in CRP 
levels was found in patients with odontogenic 
infections, so it can be concluded that the 
odontogenic infection caused an inflammation 
which triggered systemic response in the body 
manifested by an increase in CRP level. In 
conditions of infection, IL-6 serum, a-1 antitrypsin 
concentrations increase with the severity of 
infection so that CRP level also increases.26,27 
Parameters of the severity score of odontogenic 
infection such as SIRS, trismus, dysphagia and 

collection of fascial space are measured to 
determine the inflammation condition due to 
odontogenic infection. Dehydration and comorbid 
are factors that can contribute to the response 
of the body to inflammation and infection 
condition.29,30

The correlation between the severity score 
of odontogenic infections and CRP levels from 
subjects analyse with Pearson Correlation test and 
the result is p value<0.05 with r coefficient=0.84. 
Therefore there is a statistically significant positive 
correlation between CRP level and odontogenic 
severity score. CRP levels on odontogenic 
infection increase with positive correlation with 
its severity score.  It means that the higher the 
severity score of the odontogenic infection, the 
CRP levels increase simultaneously.

Determining severity of odontogenic 
infection is essential to plan therapy, monitoring 
of clinical state of the patient and to predict 
prognosis. Combination of physical examination 
and supporting examination such as biomarker 
used to determine the severity of odontogenic 
infection. From this study it can be concluded that 
CRP level can be used as a biomarker to support 
determining the severity of odontogenic infection 
in clinical practice.

Severity score of odontogenic infection 
based on parameter to measure how the 
inflammation state (SIRS, trismus, dysphagia and 
fascial space collection) of the subject and factors 
(dehydration and comorbid) that directly influence 
the subject systemic response to inflammation 
and odontogenic infections state. The higher the 
score of the severity directly proportional with 
the CRP level. 

This study has limitations in the form of the 
distribution of patients who are subject to uneven 
research. There is only one patient with a severity 
score of odontogenic infection.

CONCLUSION

This study shows a positive correlation between 
the severity of odontogenic infections and the 
levels of C-reactive protein (CRP).
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