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Abstract:

Odontogenic infections can spread through fascial spaces and cause systemic inflammation. Therefore, it is of interest to evaluate the
CRP and clinical outcomes in 50 patients aged 18-60 years with odontogenic infections. Patients underwent surgical drainage and
extraction, with CRP measured before treatment and on post-operative day 7. Mean CRP decreased from 19.33 + 17.04 to 1.45 + 0.92
mg/L (p < 0.001), while swelling and pain decreased from 82% to 6% and 72% to 8%, respectively (both p < 0.001). Thus, CRP may

provide an objective and accessible marker for monitoring inflammatory resolution in odontogenic infections.

Keywords: C-reactive protein (CRP), odontogenic infections, pericoronitis, space infections, inflammation, acute-phase reactant,

prognostic biomarker
Background:
Odontogenic infections are among the most common causes of
emergency Vvisits to oral and maxillofacial surgery units and may
spread along the anatomically continuous fascial spaces of the
head and neck to cause airway compromise, mediastinitis, sepsis
and even death [1]. C-reactive protein (CRP) is an acute-phase
protein synthesized predominantly by hepatocytes in response
to inflammatory cytokines, particularly interleukin-6 [2]. Serum
CRP rises within hours of an inflammatory stimulus and
declines rapidly following its resolution owing to its relatively
short half-life [3]. Unlike the erythrocyte sedimentation rate,
CRP responds rapidly to changes in disease activity and closely
tracks the response to surgical treatment [4]. CRP was among the
earliest acute-phase reactants shown to occur in oral disease [5].
Chairside quantitative CRP testing has demonstrated significant
reductions following treatment of acute dental abscesses [6]. In
systemic illness, CRP-based indices such as the CRP-to-
prealbumin ratio correlate with the severity of organ dysfunction
[7]. Elevated CRP has also been associated with adverse
outcomes, including increased mortality risk, in critically ill
patients, underscoring its prognostic value [8]. In the
maxillofacial region, CRP correlates with the severity of
odontogenic fascial space infections and may outperform the
total leukocyte count for monitoring the clinical course [9]. CRP,
alongside markers such as prealbumin, has accordingly been
used as a monitoring tool in patients with fascial space infections
of odontogenic origin [10]. Therefore, it is of interest to evaluate
the pre-operative and post-operative CRP concentrations,
together with associated clinical parameters and to assess CRP as
a prognostic marker in patients undergoing surgical
management of odontogenic infections.

Materials and Methods:

Study design and participants:

This prospective cohort study was conducted in the Department
of Oral and Maxillofacial Surgery, Buddha Institute of Dental

S I
Sciences and Hospital, Patna, over a period of approximately
two years, after institutional ethical clearance was obtained
(174/BIDSH). Fifty patients diagnosed with odontogenic
infections, aged 18-60 years, medically fit (ASA I-III) and willing
to participate, were recruited. Patients with severe systemic
illness (ASA IV-VI), hepatic disease or immunocompromised
conditions and those unable to comply with postoperative
instructions or to attend follow-up visits, were excluded.

Clinical and radiographic evaluation:

Clinical examination was performed according to departmental
protocols and demographic data, medical history and clinical
findings were recorded. Pain, fever, facial swelling and neck
swelling were assessed before treatment and during follow-up.
Radiographic evaluation included panoramic radiography, with
additional intraoral radiographs where required establishing the
diagnosis and identifying the source of infection.

CRP estimation:

For CRP estimation, 5 mL of venous blood was collected before
treatment and centrifuged at 3000 rpm for 10 minutes to obtain
serum. CRP was measured using a latex slide agglutination test
kit by mixing patient serum with reagent and control solutions
and observing agglutination; the maximum serum dilution
showing agglutination was recorded and multiplied by 0.6 to
obtain the CRP concentration, with values below 10 mg/L
considered normal. A second blood sample was collected on the
seventh postoperative day and CRP estimation was repeated
using the same methodology.

Treatment:

All patients received treatment appropriate to the severity and
nature of the infection, including extraction of the offending
tooth, incision and drainage of abscesses through intraoral or
extraoral approaches and placement of drains when necessary,
under standard aseptic protocols. Antibiotics, anti-inflammatory
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medications and supportive therapy were prescribed according
to departmental protocols.

Statistical analysis:

Statistical analysis was performed using IBM SPSS Statistics
version 20. Continuous variables were expressed as mean *
standard deviation and categorical variables as frequencies and
percentages. As normality testing revealed a non-normal
distribution of some variables, non-parametric tests were used:
the Wilcoxon signed-rank test compared CRP values before and
after treatment and the chi-square test evaluated changes in
categorical clinical parameters. Statistical significance was set at
p=<0.05.

Results:

The study included 50 patients, comprising 25 males (50%) and
25 females (50%), with a mean age of 34.86 + 11.63 years.
Pericoronitis and space infections were the most common
diagnoses, each accounting for 32% of cases, followed by
periodontal abscess (16%), cellulitis (14%) and periapical abscess
(6%). Right-sided involvement was observed in 54% of patients
and left-sided in 46% (Table 1). A significant reduction in serum
CRP was observed following treatment. The mean preoperative
CRP concentration was 19.33 + 17.04 mg/L, which decreased to
1.45 + 0.92 mg/L on the seventh postoperative day, a highly
significant reduction on the Wilcoxon signed-rank test (Z =
6.093, p < 0.001) (Table 2). Clinical parameters also improved
substantially. Fever was present in 14% of patients
preoperatively and decreased to 4% postoperatively, although
this reduction was not statistically significant (x> = 3.053, p =
0.081). Swelling improved markedly, from 82% before
intervention to 6% at follow-up, a highly significant reduction (x?
= 58.604, p < 0.001) (Table 3). Similarly, pain decreased from
72% before intervention to 8% at follow-up (x? = 42.667, p <
0.001) (Table 4). Overall, both biochemical and clinical findings
indicated substantial resolution of infection following treatment.

Table 1: Descriptive statistics of the study participants and distribution of infection

type and side

Variable N %

Type of infection
Cellulitis 7 14
Periapical abscess 3 6
Pericoronitis 16 32
Periodontal abscess 8§ 16
Space infection 16 32

Side
Left 23 46
Right 27 54

Table 2: Comparison of C-reactive protein levels [mean (SD)] at different time
intervals (Wilcoxon signed-rank test)

CRP levels N  Mean (mg/L) Std. deviation Z value P value
Pre-operative 50 19.33 17.04 6.093 <0.001**
Post-operative 50 1.45 0.92 — —

p <0.05 — significant*; p < 0.001 — highly significant**.

Table 3: Comparison of swelling at different time intervals (chi-square test)

Group Absent, n (%) Present,n (%) Total, n (%)
Pre-operative 9 (18.0) 41 (82.0) 50 (100)
Post-operative 47 (94.0) 3 (6.0) 50 (100)
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X2 =58.604; p <0.001*,

Table 4: Comparison of pain at different time intervals (chi-square test)

Group Absent, n (%) Present,n (%) Total, n (%)
Pre-operative 14 (28.0) 36 (72.0) 50 (100)
Post-operative 46 (92.0) 4 (8.0) 50 (100)

= 42.667; p < 0.001

Discussion:

CRP is a sensitive acute-phase reactant that reflects the intensity
of inflammatory processes and is widely used for monitoring
infection and treatment response. In the present prospective
cohort of 50 patients, the mean CRP decreased from 19.33 mg/L
preoperatively to 1.45 mg/L postoperatively, accompanied by
significant reductions in swelling and pain, indicating
substantial resolution of inflammation and supporting the role of
CRP as a reliable biomarker of therapeutic response in
odontogenic infections. Because CRP falls rapidly as
inflammation resolves owing to its short half-life, persistent
postoperative elevation may indicate unresolved infection,
inadequate drainage or the development of complications
requiring further intervention. These findings are concordant
with previous studies. Paraskevas et al. [11] reported that serum
CRP served as a useful monitoring tool for odontogenic
infections, with serial CRP reflecting treatment efficacy,
mirroring the significant biochemical and clinical improvement
observed here. In the context of periodontal inflammation,
Lopez et al. [12], in a systematic review and meta-analysis, found
elevated CRP concentrations in patients with periodontitis and
modest reductions following periodontal therapy. In contrast,
Heim et al. [13] observed no significant difference in CRP levels
among adolescents with periodontitis, a discrepancy plausibly
attributable to differences in age group and to the chronic nature
of periodontal disease compared with acute odontogenic
infection. The prognostic value of CRP in odontogenic infection
is further supported by Rosca et al. [14], who reported that
elevated CRP was associated with greater disease severity and
longer hospitalization in patients with odontogenic abscesses.
More recently, Hammad et al. [15] found that elevated CRP,
combined with the neutrophil-to-lymphocyte ratio, effectively
identified severe odontogenic infections, reinforcing the value of
CRP as a practical and cost-effective marker of disease severity.
Taken together, these observations indicate that CRP assessment
can serve as a valuable adjunct to clinical evaluation, assisting
clinicians in determining disease severity, evaluating treatment
response and identifying patients who require closer follow-up.
Several limitations should be acknowledged. The study was
conducted at a single centre with a modest sample of 50 patients,
limiting generalizability. CRP was measured using a semi-
quantitative latex slide agglutination method rather than a high-
sensitivity quantitative assay and only a single postoperative
time point (day 7) was assessed, so the full kinetics of CRP
resolution were not captured. Additional inflammatory markers
and longer follow-up were not evaluated. Future multicentre
studies incorporating quantitative CRP assays, serial
measurements and complementary biomarkers would further
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define the prognostic utility of CRP in the management of
odontogenic infections.

Conclusion:

Serum CRP levels decreased significantly following treatment of
odontogenic infections and this reduction paralleled significant
improvements in pain and swelling, confirming the usefulness
of CRP as a prognostic biomarker of inflammation resolution.
CRP provides an objective, reliable and readily available
indicator of treatment response that may complement clinical
assessment in the management of odontogenic infections.
Incorporating routine CRP monitoring may therefore facilitate
early identification of treatment success or failure and support
better clinical decision-making and patient outcomes.
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