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Background: It appears that studies on the association between CRP levels and odontogenic infections
are limited. The aim of this study is to determine the difference in CPR levels between the different
types of odontogenic infections.

Methodology: All consecutive patients that were diagnosed and treated for dentoalveolar and fascial
space infections of odontogenic origin that met the inclusion criteria were studied. The data collected
were age, gender, tobacco use, alcohol intake, and drug abuse. Other collected data were pain, trismus,
dysphagia, antibiotics abuse, pre-existing medical condition, pulse rate, blood pressure, respiratory
rate, body temperature, white blood cell, type of odontogenic infection, type of treatment, length of
hospital stay and C-reactive protein. All analysis were done using IBM SPSS version 21.0 (IBM Corp,
New York, USA). P- Value less than 5% was considered statistically significant.

Results: A total of 44 patients with a mean age of 45.3+£1.39 years ranging from 10 to 60 years were
enrolled in this study. The C-reactive protein was significantly higher among patients with positive
history of pain compared to those without pain (P = 0.01). The patients with fascial space infection had
C-reactive protein levels higher than those with dentoalveolar infection and the difference in their
means was statistically significant (P = 0.02). Likewise, the C-reactive protein was 17.5mg/dl
significantly higher in the patients that stayed more than 5days in the hospital compared to those that
stayed less than the same days(P = 0.03).

Conclusions: The total mean of C-reactive protein of 75.44+3.53 mg/dl was greater than the critical
level while the 9.62 X 10°/L of WBC counts was lower than that of the reference value. Patients that
had pain, fascial space infection and stayed more than five days in the hospital had higher levels of C-
reactive protein following odontogenic infections.
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Introduction
Odontogenic infections (Ols) are seen daily in oral

like respiratory obstruction, necrotizing fasciitis,
pericarditis, descending mediastinitis, artery

and maxillofacial clinics worldwide!. They range
from dentoalveolar infections to fascial space
infections®. Uncontrolled dentoalveolar infections
may spread to involve the head and neck fascial
spaces which present as cellulitis or abscess.
Presenting clinical features vary considerably from
a local swelling to life-threatening complications
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rupture, brain abscess and sepsis’. Despite the use
of antibiotics and advances in health care services,
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the course of the infection can be unpredictable
and can lead to severe morbidity or even
mortality®.  Various local and  systemic
predisposing factors such as diabetes mellitus,
immunosuppression and previous radiotherapy are
known to increase the severity of these infection’.
Severe odontogenic infection can cause prolonged
hospital stay which ultimately lead to unfavorable
outcome, and substantial financial cost®.

It is paramount to assess the odontogenic infections
as early as possible. The clinical signs may be
delayed or not have enough information to provide
an interpretation of the severity of an infection. The
first stage of odontogenic infection begins with
inoculation of the organism in the tissues which
starts with the initial spread of the microbes into the
soft tissues’. During the cellulitis stage the
inflammatory process reaches a peak. The next stage
is abscess formation, where there is a process of
necrosis with clinical appearance of fluctuation. The
final stage of odontogenic infection is the rupture of
an abscess that occurs spontaneously or with
therapeutic drainage'®. The dentoalveolar infections
are regarded as low grade odontogenic infection
while the fascial space infection are graded as
moderate and high grade depending on the
proximity to vital structure or the airway''.

Several attempts have been made to utilize CRP
levels as an inflammatory prognostic factor in
management of odontogenic infection. Its rapid rise
and fall make it much more sensitive predictor than
erythrocyte sedimentation rate (ESR) and white
blood cell (WBC) count'?. CRP has shown to be able
to discriminate bacterial and viral infections and
gauge of inflammatory response'®. CRP is one of the
acute phase protein synthesized in the liver in
response to tissue damage. CRP was discovered in
1930 in a pneumococcal pneumonia patient'®. It is
synthesized in the liver and was initially thought to
be a pathogenic secretion because it was found to be
elevated in acute inflammatory conditions and so
was described as an acute phase protein.. It has a
range of 0.1 — 10 mg/dl in normal healthy
individuals'®. It is involved in the process of innate
immune system such as complement activation,
antigen clearance and mediation of phagocytosis by
activation of neutrophils'®. Production of CRP is
triggered by pro-inflammatory cytokines called

interleukins (IL) such as IL-6, IL-1 and tumor
necrosis  factor (TNF)-alpha secreted by
macrophages and adipocytes in response to
microbial infections!”.

Though the several studies have reported the
correlation between CPR levels with length of
hospital stay! ® - ' ° | severity of odontogenic
infections?*?!, type of treatment*? and WBC counts?,

it appears that there is no such report between
CPR levels and types of odontogenic infections.
The purpose of this study is to determine the
difference in CPR levels between the different
types of odontogenic infection in patients seen in a
tertiary hospital.

Materials and Method

Ethical approval (ADM/E22/VOL.V11/1181) was
obtained from the Research and Ethics Committee of
the hospital and written informed consents were also
obtained from the patients before the
commencement of the study. The design was a
prospective cohort study which was conducted at the
Department of Oral and Maxillofacial Surgery,
University of Benin Teaching Hospital, Benin-City,
from June 2016 to September 2017. All the patients
were treated on an in-patient basis and were
observed by the same surgeon. All consecutive
patients that were diagnosed and treated for
dentoalveolar or fascial space infections of
odontogenic origin that met the inclusion criteria
were studied. Odontogenic infections that did not
spread to the fascial spaces were considered as
dentoalveolar infections while those that spread to
the fascial spaces were considered as fascial space
infections**. Excluded from the study were patients
with oral and maxillofacial infections that were not
odontogenic in origin. Also excluded, were patients
with history of chronic illnesses e.g chronic renal
failure, chronic liver disease, and those with blood
dyscrasias. Those with malaria in the course of study
were also excluded. Using sample size formula of n
= 7% p q/ d* and a prevalence of 11.3% from a
previous study?®, the sample size was 44 patients.

The data collected were age, gender, tobacco use,
alcohol intake, and drug abuse. Other collected data
were pain, trismus, dysphagia, antibiotics abuse, pre-
existing medical condition, pulse rate, blood
pressure, respiratory rate, body temperature, white
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blood cell, type of odontogenic infection, type of
treatment, length of hospital stay and C-reactive
protein. Blood pressure was measured using a
mercury sphygmomanometer (Model: Accoson;
Made in England, 2006) and a stethoscope (Model:
Littmans; Made in England 1995). Temperature
readings were taken with a mercury glass
thermometer (Ogotex C-scale type; Model- CRW 23
A) placed in the patient's axilla for 5 minutes. Pulse
rate was obtained by palpating the radial artery at
the wrist of the patient for 60 seconds using a
chronologic wrist watch. Respiratory rate was
obtained by visual examination of the patient's chest
movement (inspiration and expiration) for 60
seconds using a chronologic wrist watch. Pain,
trismus, and dysphagia were assessed as present or
absent. Routine laboratory investigations were done
along with airway assessment. At the onset of
treatment, samples were obtained from infection
sites and sent for culture and sensitivity. Blood
samples of all the patients were taken to evaluate
WBC and CRP levels before starting any treatment.
The assessment of level of CRP was repeated on the
Sth day of treatment. The pain, trismus, dysphagia,
pulserate, blood pressure, respiratory rate, body
temperature and, white blood cell count were
assessed preoperatively. Empirical antibiotic of
intravenous amoxicillin with clavulanic acid 1.2 g
12hourly and 500mg metronidazole 8 hourly were
given to prevent infection. Appropriate analgesics
were also given for pain relief using intramuscular
diclofenac sodium 75 mg 12hourly

Infection was said to be present if CRP level exceeds
11mg/dl. In the descriptive analysis, the categorical
data was summarized in frequency and percentages
while the continuous data was summarized in means
and standard deviations. In the inferential statistics, the
differences between means were tested for statistical
significant with independent t-tests. All analysis were
done using IBM SPSS version 21.0 (IBM Corp, New
York, USA). P- Value less than 5% was considered
statistically significant.

Results

A total of 44 patients with a mean age of 45.3+1.39
years ranging from 10 to 60 years were studied.
Table 1 shows the demographic characteristics of
the patients. A greater (63.6%) proportion of the
patients were in age group lesser than 45 years.

Thirty-two (52.3%) of the patients studied were
females. There were only 7(15.9%) patients that
gave positive history of tobacco use. Less than
half (34.1%) of the patients gave positive history
of alcohol intake and same (47.7%) with those that
abused drugs.

Table 2 shows the clinical characteristics of the
patients. Pain was present in majority (72.7%) of the
patients. Only 7(15.9%) of the patients had trismus
but majority (79.5%) of them had dysphagia. More
than half (54.5%) of the subjects reported a positive
history of antibiotic abuse. Immunologically
compromising conditions were seen in only
4(9.10%) patients. Though the increased pulse rate
was seen in more than half (61.4%) of the patients,
the elevation of blood pressure was seen in less than
half (25.0%) of the patients. Respiratory rate was
increased in 13(29.5%) patients. Almost (93.2%) of
all the subjects had increased body temperature.
Incidentally, less than half (22.7%) of the patients
had increased white blood cell counts. Thirty-three
(75.0%) patients presented with fascial space
infection while the remaining patients had
dentoalveolar infections. The most (47.7%) common
modality of treatments was incision and drainage
with extraction and intravenous (IV) antibiotics
while the least (25.0%) given treatment was
extraction and IV antibiotics alone. Interestingly,
more than half (56.8%) of the patients with fascial
space infection stayed more than 5 days in the
hospital.

The total means of C-reactive protein and white
blood cells counts following odontogenic infection
was 75.4+3.53 mg/dl and 9.62 X 10°/L
respectively Table3showstheclinicobi
ochemic al characteristics of patients
according to the levels of C-reactive proteins in
odontogenic infection. The C-reactive protein was
significantly higher among patients with positive
history of pain compared to those without pain (P
= 0.01). The patients with fascial space infection
had C-reactive protein levels higher than those
with dentoalveolar infection and the difference in
their means was statistically significant (P = 0.02).
Likewise, the C-reactive protein was 17.5mg/dl
significantly higher in the patients that stayed
more than 5days in the hospital compared to those
that stayed less than same days(P = 0.03).
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Table 1: The demographic characteristics of the
patients (n = 44)

Variables Category Frequency Percentage
Age (vears) <45 28 63.6
16 36.4
gender Male 32 523
Female 21 477
Tobacco use Yes 7 159
No 37 80.1
Aleohol intake yes 15 31
No 29 63.9
Drug abuse Yes 21 477
No 23 823

Table 2: The clinical characteristics of the
patients (n = 44)

Variables Category Frequency (n)  Percentage (%)
Pain Proscnt ) A
Abseat 2 103
Tnisarts Prescnt I 15§
Absent 3 fl
Drsphagia Present ® 203
Abscat by M3
Premeatment antibiotics wsage  Yas 4 M3
No 0 3
Pre-cxisting medical condition Y Il b1
No 0 g
Inerease pulse rete Prescar ] 614
Abseat 1" Ré
Inerease blood pressuue Presert Il Jall
Abseat 5 R0
Increase respiratory e Present 1} 13
Abseat 3l 0
Increase body temperaire— Present 4 51
Abseat 03 680
Increased white blood cell ~— Prosent 10 07
Abseat b 3
Type of odomtopenic infection — Dentoalveolar infections 1l Il
Fascial space infucrions i 1l
Type of reatmen Antibiolic only 0 000
Extracrion + Antibiatics Il Jall
[& D+ Anibiotics 2 13
L&D+ Bxtraction + Antbiotic 21 i
Lertoth of hospital stayidays) 0 Il 50

/

Table 3: The cliﬁicobiochemica%;characterffétics of

tha

patients according to the levels of C-reactive
proteins in odontogenic infection (n = 44)

Variahles Category MESD MO 93%CT P-Value
Awe 43 4139 480 BTT6 0T
18394
Gender HE BLA29 123 925336 026
Female =
Tobaceo use Yes 024343
Mo M3 5T 89483 070
Aleohol inake Yes 8831
Mo 104368 144 826367 021
Drug abuse Yes RA8L3.09
Mo 17379 161 15365 003
Pain Present §9.642.84
Absent MAE3M 15 309187 001%
Trismus Present fLA322
Absent 3382 650 28365 0M
Dysphagia Present 134232
Abgent T30 (L6415 026
Antibiotics abuse Yes AL
Mo TRI358 6AD 2624151 053
Pre-cxisting medical condition Vs R3320
Mo 08339 1535 TRRT 000
Tncrease pulse rate Present AN
Absent 014300 RED 135308 04
Tnzrease blood pressure Present f2.3428
Absent 030 174 049 0ls
Ingrease respirarory rars Present AN=NE)
Absent B34 ROD £70-500 032
Tngrease body temperature Present 750356
Absent §74359 570 4RR-373 079
Tnereased white ood cell Present 193454
Absent TAA359 480 204318 071
Type of odomtogenic infection  Dentoalveolar infections 626357
Fascial space infections §11303 43 406-40 00
Type of treatment 1§D+ Antibiotics 834013
[&D 1 Exraction Antibiode  792-342 020 -178-327 088
15 14171
Lengh of hospial siay(days) >3 8937 175 -LL-43 00

#Sionificant at P <0,05; M=Mean of C-reactive proteir; $D = Standard deviation of the meaz; MD =

o Mean difference.
Discussion

Odontogenic infection is a frequent and global
public health burden and its severity range from mild
to rapidly fatal type if inappropriately managed?’.
They are seen daily in oral and maxillofacial clinics
worldwide'!. The infections could involve the
dentoalveolar region that could develop into
dentoalveolar infections which could range from
gingival abscess to periapical abscess. These types
of odontogenic infection are mild and reversible if
the causative factor is promptly removed. However,
they could spread to the fascial spaces to cause the
life-threatening odontogenic infections called fascial
space infections. The role of C-reactive protein as an
inflammatory marker in odontogenic infections is
well studied globally'>!3,

The acute phase response is a complex set of
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systemic and metabolic reactions elicited by
infections or other causes of injury'*. Besides
other physiological, metabolic and biochemical
changes, the acute phase response is characterized
by alterations in the hepatic synthesis and serum
levels of some proteins. Thus, while the levels of
positive acute phase proteins like C-reactive
protein, complement 3, serum amyloid A, alpha-1
and glycoprotein etc. increase due to stimulation
of hepatic synthesis , depression of hepatic
production of visceral transport proteins( negative
acute proteins) like albumin , transferring ,
thyroxin binding prealbumin (TBPA) and retinol
binding proteins(RBP) etc. occurs'® .Close linkage
of the severity and duration of acute infection
turns C-reactive protein into a highly sensitive
marker for inflammatory processes. Erythrocyte
sedimentation rate (ESR) and white blood cell
count (WBC) are exhaustively investigated
indicators for inflammation but without the
sensitivity and the temporal accuracy which is
provided by C-reactive protein'®

In this study, 44 patients were studied and there
was slight male predominance over the female
patients. Previous reports >® had it that more males
are affected with odontogenic infections but other
studies reported otherwise>®. A greater proportion
of the patients were in the age group less than 45
years. Though contrary findings** were reported
in the literature, similar findings>® were also
reported. The most probable reason for
predominance of odontogenic infections in this
age group could be related to higher proportion of

epithelial rest cell in this group of population'!.

The total mean of C-reactive protein was 75.4 mg/dl
which indicates the presence of infection since it is
higher than the reference value of 11mg/dl. While
higher value than 75.4mg/dl was reported in some
studies'®* others 2°?! reported a lesser value
following odontogenic infections. It was observed in
this study that there was a significant increase in C-
reactive protein levels in all the patients at
presentation. Similar increase in C-reactive protein
levels were reported in earlier studies'®?* Patients
with fascial space infections were found to have
higher C-reactive protein levels compared to those
with localized dentoalveolar infections. This finding
agreed with the works of Ylijoki et a/** and

Sharma et al*' that linked the severity of the
odontogenic infection to the C-reactive protein
level. Bagul et al’’ also wrote that the increase in
C-reactive protein level in response to
inflammation could vary from as little as 50% to
as much as 10,000 fold if the inflammation was
profound. Heim etal?®also reported an increase as
high as 50,000 fold of the C-reactive protein in
patients with severe odontogenic infection who
had comorbid conditions and further stated that an
increase of about 1,000 fold was a significant
indicator of odontogenic infection.

The C-reactive protein was significantly higher
among patients with positive history of pain
compared to those without pain. The clinical signs
and symptoms of odontogenic infections studied
were pain, dysphagia, and trismus but only those
in pain had a significant increase in C-reactive
protein. This could be related to pain mediators
that also stimulate the hepatocytes to release the
acute-phase protein as pain is reported as one of
the cardinal symptoms of an acute inflammatory
process®. As no previous study relate pain to
levels of C-reactive protein, comparison of this
finding could not be possible.

In this study, the patients with fascial space infection
had C-reactive protein levels higher than those with
dentoalveolar infection and the difference in their
means was statistically significant. This finding
could be related to the fact that fascial space
infection is more severe than dentoalveolar infection,
however no previous findings for comparison.
Odontogenic infections usually arise from invasion
of bacteria into the pulp of the tooth through carious
lesions; cracks in the enamel, fractures of the crown
and root of the tooth; through the periodontal pocket
and open restoration margins®’. Bacterial products
migrate to the tooth apices through the root canal or
accessory canal resulting in apical periodontitis.® As
this progresses unabated, the infection at the tooth
apex causes inflammatory cells and osteoclasts to
migrate to the site causing inflammatory reaction
which results in bone resorption and pus formation
(suppuration).” Local factors such as orientation of
the tooth and its root, thickness of the surrounding
bone, the muscles and fascia may influence the
progression and direction of spread of the infection.
Systemic factors
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such as diabetes mellitus, alcoholism,
malnutrition, acquired immunodeficiency
syndrome (AIDS), cancer chemotherapy and
organ transplant may predispose the patient to
rapid spread in the tissue planes resulting in
cellulitis or where these factors are absent, the
infection could remain confined to the bone and
surrounding tissues as localized abscess which
may drain to the surface via a sinus tract.®

The mean length of stay varies worldwide in
patients with odontogenic infection. In previous
studies®®,>!3% a mean range of between 3.69 to 8.27
days was reported as the approximate range
worldwide. In this study, the mean length of stay
was 3.0+1.77 days with an actual range of 1 to 8
days. This was in contrast to Osunde et al® who
reported a longer mean length of stay of 10.7+ 8.6
days. Odontogenic infections are common and they
account for substantial proportion of maxillofacial
hospital admissions. In these patients prolonged
hospital stay is associated with an unfavorable
outcome, and also incurs substantial financial costs
to the patients and health services. In this study, the
C-reactive protein was 17.5mg/dl, which was
significantly higher in the patients that stayed more
than S5days in the hospital compared to those that
stayed less than same days. Despite several works
on odontogenic infection in Nigeria in the
literature,' **° none related the length of hospital stay
to C-reactive protein. In this study, it was observed
that there is a relationship between C-reactive
protein levels, severity of the odontogenic infection
and the length of stay. Patients with fascial space
infections were observed to have longer length of
hospital stay and higher C-reactive protein than
those with localized infections at presentation. This
was in agreement with the work of Stathopoulos
etal"®who reported that the severity of odontogenic
infection is a predictor of length of hospital stay and
C-reactive protein levels. It was also observed that
patients who had fascial space infections also had
greater decline in their postoperative C-reactive
protein levels than those with localized infections.
This was also consistent with Krpata et a/’® who
concluded in their work that the length of stay was
best predicted on the basis of location of the
infection.

This study has some limitations. First, though
statistically deduced, the sample size is small.
Second, there were no or few studies for detailed
comparison of the major findings. Third, this was a
single centre study and variations in the parameters
obtained may be seen in multi centre studies.

In conclusion, the total mean of C-reactive protein of
75.4+3.53 mg/dl obtained was greater than the
critical level while the 9.62 X 10°/L of WBC counts
was lower than that of the reference value. Patients
that had pain, fascial space infection and stayed
more than five days in the hospital had higher levels

of C-reactive protein following odontogenic
infections. The assessment of C-reactive protein in
relation to type of odontogenic infection will help
to detect odontogenic infection early for optimum
outcome following appropriate treatment planning.
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