
53 

 

Received: January 20, 2025  Acad Med J 2025;5(1):53-60 

Accepted: February 17, 2025  UDC: 616.31-002.36 

  https://www.doi.org/10.53582/AMJ255153c 

  Original article  

 

 

INITIAL CLINICAL SYMPTOMS IN CORRELATION WITH DURATION OF 

HOSPITALIZATION IN PATIENTS WITH ODONTOGENIC INFECTIONS 
 

Cena Nol¹, Popovich Monevska Danica2, Bozhovich Dvojakovska Suzana2, Stamatoski 

Aleksandar2, Monevska Angela3, Koneski Filip2 

 

1Third-Cycle Education Courses, Department of Maxillofacial Surgery, Faculty of Dental 

Medicine, Ss. Cyril and Methodius University in Skopje, Republic of North Macedonia 
2University Clinic for Maxillofacial Surgery in Skopje, Ss. Cyril and Methodius University in 

Skopje, Republic of North Macedonia 
3University Clinic for Anesthesiology and Intensive Care, Faculty of Medicine, Ss. Cyril and 

Methodius University in Skopje, Republic of North Macedonia   

e-mail: dr.koneski@gmail.com 

 

Abstract 

Introduction: Odontogenic cervicofacial phlegmons are severe infections of the 

superficial and deep anatomical spaces of the head and neck. Early diagnosis and appropriate 

treatment are crucial for faster recovery, shortening the hospitalization period, and reducing 

the risk of severe systemic complications. Therefore, this study was performed to analyze the 

role of CRP, white blood cell count (WBC), and clinical symptoms in predicting the prolonged 

duration of hospitalization in adult patients with maxillofacial infections. 

Material and methods: This retrospective study was based on diagnosed cases of 

odontogenic cervicofacial phlegmons, admitted to the University Clinic for Maxillofacial 

Surgery in Skopje, RN. Macedonia between January 2019 and December 2024. The Symptom 

Severity score (SS) was assessed in this study for all patients.  Routine blood sample analysis 

on admission to hospital was performed: complete blood count, C-reactive protein, WBC, 

erythrocyte sedimentation rate (ESR), blood glucose level. 

Results: In our investigation, CRP level on admission, WBC level on admission, and 

SS, were shown to have a positive correlation with the length of hospitalization. 

Conclusion: The results indicated that serum WBC count and CRP levels in 

combination with SS score on admission should be used as biological and clinical parameters 

for the prediction of the duration of hospitalization in adult patients with maxillofacial 

infections. 

Keywords: inflammatory markers, odontogenic infections, disease severity score, 

hospitalization 

 

Introduction 

Odontogenic cervicofacial phlegmons are severe infections of the superficial and deep 

anatomical spaces of the head and neck. This specific pathologic state results from existing 

pathogenic bacteria localized primarily in the tooth structures or periodontal tissues. One of the 

main characteristics of this type of infection is its potential to evolve and spread along the 
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fascial planes of the neck from the skull base to the mediastinum, being potentially life-

threatening, characterized by a fast evolution that requires immediate assessment due to the 

risk of airway blockage. Potentially fatal complications include descending mediastinitis, 

internal jugular vein thrombosis, arterial erosion, pneumonia, meningitis, empyema, lung 

abscess, sepsis, and intracranial extensions, especially in patients who are 

immunocompromised or have comorbid conditions[1].  

The treatment of choice for odontogenic infections is the incision and drainage of the 

abscess and possible removal of the odontogenic infection source in the oral cavity, if present. 

Early diagnosis and appropriate treatment are crucial for quick-faster recovery, shortening the 

hospitalization period, and reducing the risk of severe systemic complications[2].  

 The “faster recovery” describes a patient whose medical condition progresses to an 

improved condition, demonstrating the efficacy of the treatment, at a rate that is below the 

average. In contrast, the term “prolonged hospitalization” describes a patient whose improved 

medical condition is progressing at a rate that is above the average. This could be due to several 

different factors, such as age, state of health, or the severity of the infection. Much of the 

published evidence identified that age, preadmission antibiotic use, underlying comorbidities, 

diabetes mellitus, higher odontogenic infection severity score, the number of infected spaces, 

and infection site were associated with increased length of hospitalization[3].  

Vital signs and clinical findings such as the degree of swelling, respiratory distress, 

difficulty in opening the mouth, and painful swallowing are important for assessing the severity 

of the disease. Inflammatory markers identified by blood tests are commonly used as objective 

evaluation parameters, and C-reactive protein (CRP), white blood cell count (WBC), and its 

fractions (neutrophils, lymphocytes, monocytes) are often used as references[4].  

White blood cell count (WBC) is a well-researched predictor of inflammation with a 

half-life of 5–6 days. However, due to CRP’s fast peaks and falls, it is a more sensitive marker 

for the course of infection than WBC. In addition, WBC count levels alone are inadequate to 

rule in or rule out the existence of infections. However, increased levels are vague and have 

little diagnostic accuracy. For instance, WBCs have a minimal role in the diagnosis and severity 

assessment of head and neck infections; their significance lies mainly in the evaluation of the 

patient’s response to therapy. In comparison to odontogenic infections, CRP is a better 

infection measure than WBC because its level rises more rapidly. CRP is present in minute 

quantities in healthy persons, increases quickly with infection within a few hours and then 

rapidly decreases when the inflammation subsides. Due to the tight relationship between the 

intensity and duration of acute infections, CRP is a sensitive indicator of inflammatory 

processes[5].  

The criteria for prolonged hospitalization vary between studies. Usually, hospitalization 

over the average period is considered long-term. In the USA, the average length of stay was 

from 3 to 8.3 days[6-9]; in Iran, it was 6.8 days; [10] in Finland, it was 14.8 days; [11] in China, it 

was 12 days; [12] and in Romania, it was 4.92 days[13]. From the SCMUT database, the median 

LOS of inpatients in our unit in the last 5 years was 5.5 days[3].  

It is therefore important to determine whether various serum inflammatory marker 

levels on admission may predict a prolonged hospital stay in patients with acute maxillofacial 

infections. Among the most commonly evaluated inflammatory markers, C-reactive protein 

(CRP), white blood cell count, and hemogram indexes provide valuable information to 

clinicians for the diagnosis, screening, and follow-up of various diseases. 

Therefore, this study was performed to analyze the role of CRP, white blood cell count 
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(WBC), and clinical symptoms in predicting prolonged hospitalization in adult patients with 

maxillofacial infections. The null hypothesis of this study is that WBC count, CRP values, and 

clinical symptoms do not change the variability in the duration of hospital stay in these patients. 

 

Material and methods 

The present retrospective study was based on diagnosed cases of odontogenic 

cervicofacial phlegmons, admitted to the University Clinic for Maxillofacial Surgery in Skopje, 

RN. Macedonia between January 2019 and December 2024. The included data were collected 

from the medical charts of patients and were represented by age, gender, diagnosis of 

odontogenic cervicofacial phlegmons, duration of hospitalization, treatment and bloodwork 

values, and clinical and paraclinical examination. 

 
Table 1. Symptom severity score (SS) 

Criteria Score 

Symptoms 
TEM, >38, <36 1 

WBC, >12000, >4000 1 

Trismus 
Moderate 2 

Severe 4 

Dysphagia 
Moderate 2 

Severe 4 

Facial spaces 
Low risk 2 

High risk 4 

Comorbidities 

Diabetes, immunocompromised 

status 
2 

No 0 

 

Preoperative assessment included the following parameters: dental etiology, teeth 

involved, number of spaces involved (evident clinically or on computerized tomography if 

required), body temperature, mouth opening (measurement of maximum inter-incisal opening 

with vernier caliper), and pain (using visual analogue scale running from 1 to 10). Active pus 

discharge, dysphagia, hoarseness, and swelling were assessed. In addition to clinical 

assessment, patients underwent routine blood investigations. Routine blood sample analysis on 

admission to the hospital was performed: complete blood count, C-reactive protein, WBC, 

erythrocyte sedimentation rate (ESR), and blood glucose level. 

Symptom Severity score (SS) was assessed in this study for all patients.  We used the 

SS score of odontogenic infection developed by Sainuddin et al. with some modification. The 

score is based on several clinical parameters (Table 1)[14]. 

Based on the diagnosis, management of patients with odontogenic infection was carried 

out. Definitive management consisted of incision and drainage of abscess and extraction of the  

offending tooth as indicated. Empirical antimicrobial therapy and appropriate analgesic drugs 

were started for the control of infection and relief of pain. All patients received intravenous 

probabilistic antibiotic therapy effective against oral flora, Ceftriaxone of 1-2 g – once a day 

and Metronidazole of 500 mg -3/day or Clindamycin of 600 mg -2/day. Following the 

bacteriologic examination, antibiotics were adapted to bacteriological results. Patients were 

discharged from the hospital when clinical parameters and laboratory values of the 

inflammatory markers showed an improved condition, demonstrating the efficacy of the 

treatment. The main clinical criteria for improvement were normalization of the body 

temperature and blood tests. 
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Statistical analysis 

Data obtained in this study were processed using the SPSS software package, version 

26.0 for Windows. Qualitative data were analyzed with the coefficient of relations, proportions, 

and rates, while quantitative data were analyzed using measures of central tendency (mean, 

median, minimum, and maximum values), as well as measures of dispersion (standard 

deviation). The Shapiro-Wilk W test was used to determine the normality of the distribution of 

frequencies of the examined variables. The Mann-Whitney U test was used to determine the 

statistically significant difference between two independent quantitative parameters with an 

irregular frequency distribution. The Spearman’s rank correlation was used to determine the 

relationship between the length of hospital stay and selected parameters of interest. A two-

tailed analysis with a significance level of p<0.05 was used to determine statistical significance. 

 

 Results  

A total of 60 patients were included in the study, of which 24 (40%) were female and 

36 (60%) were male, with a gender ratio of 0.7 to 1. The percentage difference in the 

distribution of male and female participants, with p<0.05, was statistically significant 

(Difference 20% [(2.13-36.16) 95% CI]; p=0.0291), favoring a higher representation of female 

patients. The average age of participants in the sample was 45.14±7.9 years, with a 

minimum/maximum age of 8/79 years, and 50% of patients were ≤48.5 years old, while 25% 

were older than 60 years, with a median IQR=48.5 (30-60) (Table 2). Female participants had 

an average age of 37.65±19.05 years, with a minimum/maximum age of 8/67 years, whereas 

male participants had an average age of 50.15±19.45 years, with a minimum/maximum age of 

8/79 years. Male participants were significantly older than female participants (Mann Whitney 

U test: Z=-2.099; p=0.0358). 

The average hospital stay of patients was 5.78±2.99 days, with a minimum/maximum 

range of 1/11 days. For 50% of the participants, the length of hospitalization was ≤6 days, and 

for 25% of them, the hospitalization exceeded 8 days, with a median IQR=6 (4-8) (Table 2). 

 
Table 2. Distribution of selected parameters 

Parameters N Mean± SD Min/Max Median(IQR) 

Age 60 45.14±7.9 8/79 48.5 (30-60) 

Hospitalization 60 5.78±2.99 1/11 6 (4-8) 

SS score 60 9.92±2.66 4/16 9 (8-11) 

CRP 60 111.76±95.76 6.04/358.30 78.91 (38.40-151.69) 

Body Temperature 60 37.35±0.74 36/39.5 37 (37-37.5) 

 WBC 60 13.93±6.13 3.5/ 32.9 12.6 (9.7-17.8) 

*significant p<0,05 

 

The average SS score of patients before the intervention was 9.92±2.66, with a 

minimum/maximum value of 4/16. For 50% of the participants, the SS score was ≤9, and for 

25% of them, it was >11, with a median IQR=9 (8-11) (Table 2). 

On admission, the average CRP value was 111.76±95.76, with a minimum/maximum 

range of 6.04/358.30. For 50% of the participants, the CRP value was ≤98.91, and for 25% of 

them, it was >151.69, with a Median IQR=78.91 (38.40-151.69) (Table 2). 

On admission, the average body temperature of the patients in the study was 

37.35±0.74°C, with a minimum/maximum range of 36/39.5°C. For 50% of the patients on 

admission, the body temperature was ≥37°C, with a median IQR=37 (37-37.5) (Table 2). 
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On admission, the WBC level was 13.93±6.13, with a minimum/maximum range of 

3.5/32.9. For 50% of the patients, the WBC level was ≥12.6 (×10^9/L), and for 25% of them, 

the WBC level was >17.8 (×10^9/L), with a median IQR=12.6 (9.7-17.8) (Table 2). 

An analysis was conducted on the interrelationship between the length of 

hospitalization, expressed in days, and selected clinical parameters such as SS score, body 

temperature (Co), and CRP levels, determined in the patients before the intervention (Table 3 

and Figure 1). 

For p<0.05, a significant positive weak correlation was observed between the length of 

hospitalizatio n and the SS score (R(55)=0.330; p=0.0138) – as the SS score increased, the 

length of hospitalization in the study participants also significantly increased (Table 3 and 

Figure 1). 

 
Table 3. Correlation between elected clinical parameters and length of 

hospitalization 

Selected Clinical Parameters Length of Hospitalization (days) 

SS score R (55)=0.330; p=0.0138* 

Body Temperature R (55)=0.236; p=0.0823 

CRP R (54)=0.360; p=0.0074* 

WBC R (54)=0.412; p=0.0018* 

R=Spearman Rank order correlation*, significant p<0.05 

 

For p<0.05, a significant positive weak correlation was observed between the length of 

hospitalization and CRP levels (R(55)=0.330; p=0.0138) - as the pre-intervention CRP levels 

increased, the length of hospitalization in the study participants also significantly increased 

(Table3 and Figure 1). For p<0.05, a significant positive weak correlation was observed 

between the length of hospitalization and WBC (R(55)=0.412; p=0.0018) – as the WBC count 

increased, the length of hospitalization in the study participants also significantly increased 

(Table 3and Figure 1). For p>0.05, no significant linear positive correlation was found between 

the length of hospitalization in days and the patients' temperature on admission (R(54)=0.360; 

p=0.0074) - as the temperature on admission increased, the length of hospitalization increased 

non-significantly (Table3 and Figure1). 

 

 
Fig. 1. Correlation between selected demographic and bone-mineral parameters 
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Discussion 

The decision-making process in medicine incorporates clinical and laboratory 

considerations. Detecting an increase in acute phase reactants may assist the diagnostic 

interpretation of clinical symptoms in circumstances when an infection is suspected. In our 

investigation, CRP level on admission, WBC level on admission, and SS, were shown to have 

positive correlation with length of hospitalization. In our opinion, these markers have the ability 

to predict the severity of odontogenic infection. 

A better understanding of the inflammatory cascade has led to new discoveries and the 

identification of many mediators that, in combination with clinical symptoms, might serve as 

valuable infection indicators[15]. Bagul et al. concluded in their study that CRP should be 

recommended as a monitoring marker for managing patients with fascial space infections of 

odontogenic origin, as it is a more sensitive indicator than WBC count and one of the best 

measuring tools for determining the infection control in these patients. In their research, John 

CR. et al. 38 found that the CRP test is a practical, easily accessible blood test that portrays 

patient course and response to therapy more precisely than other commonly used indicators in 

oral and maxillofacial surgery[16].  

In the study by Ovidiu Rosca, patients were subcategorized according to the SS score 

into two groups as follows: Group A - the low-severity infection group with 54 patients whose 

severity score ranged from 0 to 8 points on the SS scale; Group B - the high-severity infection 

group including 54 patients with a severity score between 9 and over 16 points. The median 

duration of hospitalization was significantly longer in patients from Group B compared to 

Group A (12.0 days vs. 4.1 days). These findings are similar to ours since higher SS score was 

associated with longer hospitalization[5]. 

Many of the published studies have demonstrated that CRP, white blood cell count 

(WBC), and its fractions (neutrophils, lymphocytes, monocytes) are often used as markers of 

inflammation and are reported to be useful in detecting maxillofacial infections[8]. 

In our study, WBC count and CRP were in a positive correlation with the length of 

hospitalization and were relevant indicators for the severity of the odontogenic infection. 

Horatiu Urechescu et al. suggest that WBC and CRP should be used as biological 

parameters for the prediction of the duration of hospitalization, with moderate statistical 

significance among adult patients with maxillofacial infections. The logistic regression analysis 

confirmed a positive correlation between WBC count on admission and the duration of hospital 

stay (p < 0.001), and of all studied variables, this showed the highest specificity (64.81%). Our 

study also confirmed this hypothesis[3]. 

Additionally, the literature has shown serum CRP on admission or preoperatively as a 

significant predictive factor for the length of hospital stay in patients with maxillofacial 

infections[19,9]. Most of these studies have found that CRP was an effective parameter for 

predicting length of hospital stay[9]. Using a quantitative approach, Sharma et al. showed that 

CRP level was a significant marker of the length of hospital stay[16]. The higher CRP 

concentration, the longer patient’s hospital stay[19].  

Pavan et al. reported in their study a strong positive correlation between CRP levels 

and length of hospital stay and a significant difference between groups. CRP levels increased 

4 to 6 hours after injury, reaching a peak between 24 and 48 hours. CRP values regressed 

rapidly when the inflammatory condition was resolved, showing more sensitivity than the 

leukogram and ESR. It is worth noting, however, that CRP values are not able to determine the 

course of the infection in real time, because they are low in the initial phase and remain above 
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reference after recovery[20]. 

A statistically significant relationship (p<0.001) was observed between the length of 

hospital stay and all the three biochemical parameters: CRP, WBC and ESR[21]. 

 

Conclusions  

Our results have shown a moderate statistically significant positive correlation between 

the levels of predictor variables (WBC count, C-reactive protein) on admission, SS score and 

the duration of hospitalization. These results indicate that serum WBC count and CRP levels 

in combination with SS score on admission should be used as biological and clinical parameters 

for the prediction of the duration of hospitalization in adult patients with maxillofacial 

infections. 
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