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Abstract

Background: Cervicofacial cellulitis is a severe infection and is responsible
for a major disruption of host homeostasis. The aim of this work was to de-
scribe the haematological and biochemical variations of cervico-facial celluli-
tis. Methods: This was a cross-sectional study conducted from 1 January to
31 December 2020. All patients hospitalized for cervico-facial cellulitis of
dental origin were included in the study. The usual parameters of descriptive
statistics were estimated for each variable. Results: Our sample consisted of
166 patients. The average age of patients with cervicofacial cellulitis in our
study was 39.9 + 15.39 years. Red blood cell count was low in 55.5% of pa-
tients and hyperleukocytosis was noted in 89.16% of patients. Platelets were
normal in 43.14% of patients and 78.43% of patients had a low haematocrit
(haemodilution). Anemia was noted in 64.7% of patients. In addition, 61.0%
of patients had elevated uricemia and 31.17% had elevated creatinemia. Con-
clusion: Cellulitis is still a common condition in less privileged environ-
ments. Its diagnosis can be guided by clinical and biological findings. Consis-
tent education of the population on oral health, and the control of biological
disorders that result from it, are sufficient to greatly reduce its prevalence and
the appearance of complicated forms.
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Variations, Ouagadougou

1. Introduction

Cervicofacial cellulitis (CCF) or fasciitis is severe infection, sometimes necrotiz-
ing, often following a common infection, usually polymicrobial [1]. Most of the
time they are due to odontogenic or pharyngeal origin, involving the aerobic and
anaerobic commensal flora of the oral cavity [2]. Their prevalence is higher in
young adults aged 16 - 35 years (81%) of male and disadvantaged populations
with poor oral hygiene are the most exposed [3]. Many associated factors have a
variable impact on the occurrence and/or clinical picture of this disease.
Cervicofacial cellulitis is responsible for a major disturbance of the biological
homeostasis of the host individual, resulting in a rich and varied clinical and to-
pographical symptomatology [4] [5] [6] [7] [8]. The biological disorders induced
by cellulitis must be associated with those caused by comorbidities that may in-
teract with it and be responsible for the appearance of severe forms [9]. The
knowledge of the biological modifications consecutive to CCF in our context
would allow us to detect the repercussion of CCF on the organism of the affected
subjects and thus to prevent the appearance of complicated forms but also to
detect the responsible germs and to propose an adapted and effective treatment.
Although cervicofacial cellulitis has already been the subject of several studies
[10] [11] [12], none of them has focused on the hematological and biochemical
aspects of this condition in Burkina Faso, hence the interest of our study. The
general objective of this work was to describe the hematological and biochemical

variations of cervicofacial cellulitis due to dental origin.

2. Material and Methods

Our study was conducted in the Stomatology and Maxillofacial Surgery (S/CMF)
departments of the Yalgado Ouédraogo University Hospital (CHU-YO) and the
Bogodogo University Hospital (CHU-B).

This was a descriptive cross-sectional study. Data were collected from January
1 to December 31, 2020. All patients hospitalized for cervicofacial cellulitis of
dental origin, regardless of sex or age, in whom biological examinations were
performed and consent was obtained, were included in the study.

The data were collected using a collection form developed for this purpose
(attached). The variables studied included sociodemographic data, clinical data,
hematological and biochemical data and management data. All hematological
and biochemical variables were recorded with thresholds defined in three mod-
alities (high value, normal value, and low value).

Data entry was done using EPIDATA software. The analysis, which was done
using R software version 4.1.0, consisted of a descriptive analysis of the data. The

usual parameters of descriptive statistics were estimated for each variable. These
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were the proportions for the qualitative variables, the mean and the standard
deviation for the quantitative variables whose distribution was normal.

The anonymity of the patients and the confidentiality of collected information
were preserved. No identification data were recorded in the database or used in

the analysis.

3. Results

Our sample consisted of 166 patients, 156 of whom consulted at UHC-YO and
10 at UHC-B.

Socio-demographic characteristics

The average age of the patients with CCF in our study was 39.9 + 15.39
years with extremes of 7 and 82 years. The age groups of 21 to 40 years
represented slightly more than half (53%) of the patients (Figure 1). Male pa-
tients represented 72.29% of the sample, a sex ratio of 2.61. Regarding marital
status, 78.31% of the patients were in couples. Most of them (51.81%) did not
attend school and were self-employed (66.87%) (professionals, farmers). The in-
digent represented 58.04% of the cases and only (1.2%) of the patients had health
insurance. There were 1.8% of patients coming from abroad, particularly from
Cote d’Ivoire. Among patients living in Burkina Faso, 70.48% lived in urban
areas (Table 1).

Clinical characteristics

Among the 166 patients in our study, pain was reported to be the reason for
consultation in 92.2% of cases. The delay of consultation was one week for 80.1%
and 10.8% of the patients had a history, including 2.4% of pregnancy. Poor oral
hygiene was found in 95.2% of patients and 31.3% consumed alcohol, 18.1% to-
bacco and 2.4% drugs. We counted a total of 56.6% of peri-mandibular cellulitis.
The majority were diffuse cellulitis (78.9%) (Table 2).

0-10 11-20 21-30 31-40 41-50 51-60.
Age (years)

Figure 1. Age distribution of patients.
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Table 1. Distribution of patients according to socio-demographic characteristics.

Variables/Modalities Number (n = 166) Percentage
Gender
Male 120 72.3
Female 46 27.7

Marital status

Alone 36 21.7

In Couple 130 78.3
Study level

Not in school 86 51.8

Primary school 63 38.0

High school and above 17 10.2
Profession

Salaried employee 10 6.0

Self-employed 111 66.9

No remuneration 39 23.5

Others 6 3.6
Resources

Indigent 98 59.0

Assurance 2 1.2

Personal 66 39.8

Residence area

Burkina

Urban 117 70.5
Semi-Urbain 36 21.7
Rural 10 6.02
Cote d’Ivoire 3 1.8

Hematological characteristics

Patients with blood types B+ and O+ represented 33.77% and 31.13% of our
sample respectively. Red blood cell count was low in 55.5% of patients and poly-
cythemia was noted in 5.5% of patients. Hyperleukocytosis was present in
89.16% of patients, neutrophilic polynucleosis in 81.25% and hyperlymphocyto-
sis in 10.8%. Platelets were normal in 43.14% of patients and 78.43% of patients
had a decreased hematocrit (hemodilution). Anemia was noted in 64.7%) of pa-
tients, the average corpuscular volume was low (microcytosis) in 35.5% and
38.24% had low average corpuscular hemoglobin content (MCHC). In addition,
15.69% of patients had hypochromia (Table 3).

Biochemical characteristics

Hyperglycemia was found in 48% of tested patients. Uricemia was elevated in
61.0% as well as 31.17% had elevated creatinemia (Table 4).
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Table 2. Distribution of patients according to clinical characteristics.

Variables/Modalities Number (n = 166) Percentage

Reason for consulting
Pain 153 92.2
Swelling 13 7.8

Consultation deadlines

First week 133 80.1
Second week 20 12.1
Third week and above 13 7.8
Medical history 18 10.8
Diabetes 4 2.4
Cardiovascular disease 3 1.8
Pregnancy 4 2.4
Kidney disease 1 0.6
Mental illness 2 1.2
Others 4 2.4
Oral hygiene
Good 8 4.8
Poor 158 95.2

Alcohol intake

Yes 52 31.3

No 114 68.7

Tobacco use

Yes 30 18.1

No 136 81.9
Drug use

Yes 4 2.4

No 162 97.6

Clinical forms

Circumscribed 35 21.1

Diffuse 131 78.9
Topography

Peri-maxillary 42 25.3

Peri-mandibular 94 56.6

Cervico-thoracic 22 13.3

Others** 8 4.8
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Table 3. Distribution of patients according to hematological data.

Variables/Modalities Number (n = 151) Percentage
Blood Types/Rhesus
A+ 34 22.5
AB+ 15 10.0
B- 2 1.3
B+ 51 33.8
O- 2 1.3
O+ 47 31.1
Red blood cells (n=166)
Polycythemia 9 5.5
Lowered 92 55.5
White blood cells (n=166)
Hyperleukocytosis 148 89.16
Leukopenia 2 1.2
Neutrophils (PNN) (n =160)
Polynucleosis 130 81.3
Neutropenia - -
Lymphocytes (n=102)
Hyperlymphocytosis 11 10.8
Lymphopenia 6 5.9
Platelets (n=102)
Hyperplateletosis 44 43.1
Thrombocytopenia 5 4.9
Hematocrit (n=102)
Hemoconcentration 0 0
Hemodilution 80 78.4
Hemoglobin (n=102)
Polyglobulin 0
Anemia 66 64.7

Mean Blood Volume (MBV)

Macrocytosis 0 0

Microcytosis 36 353
Mean corpuscular content (MCC) (n=102)

Macrocytosis 2.9

Hypochromia 38.2
Mean corpuscular hemoglobin concentration (MCHC) (n=102)

High 12 11.8

Hypochromia 16 15.7
HIV serology (n=22)

Positive 0 0
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Table 4. Distribution of patients according to biochemical data.

Variables/Modalities Number (n = 2) Percentage
CRP

High 1 50.0
Blood glucose (n=154)

Hyperglycemia 74 48.0

Hypoglycemia 10 6.5
Uremia (n = 140)

High 85 61.0

Lowered 10 7.0
Creatinemia (n=154)

High 48 31.17

Lowered 32 20.78

4. Discussion

Our study, which aimed to describe the hematological and biochemical varia-
tions of cervicofacial cellulitis of dental origin in UHC-YO and UHC-B, has some
limitations that are worth discussions. The small sample size of 166 subjects is the
first limitation of our study. There is a recruitment bias due, on one hand, to the
impossibility for some patients to perform biological examinations and, on the
other hand, to the repeated absence of reagents in the above-mentioned subsidized
centers. However, the 2 centers have a quasi-exhaustive recruitment of this pa-
thology because they are accessible and available reference centers, so this could
limit this bias.

Socio-demographic characteristics

Cervicofacial cellulitis affects patients of all ages, but predominates in young
subjects, which was noted in our study [6]. The male predominance found in the
literature, Zawis$lak [4] in Poland, Bissa [13] in Togo and Benzarti [14] in Tuni-
sia, is also noted in our results. This could be explained by the neglect of oral hy-
giene measures by men but also by the high consumption of tobacco and alco-
hol, which are incriminating factors in cellulitis [15]. In women, in addition to
hygiene, a better immune response has also been mentioned by some authors
[14] [16].

The low socio-economic and educational levels of our patients also play an
important role in the genesis of cervicofacial cellulitis [15]. Indeed, the lack of
financial means, which does not allow access to adequate care, often leads to
self-medication and recourse to traditional therapists for the management of
these infections. In our series, the number of cases of cellulitis decreased with the
level of education, which could be explained by the fact that the more educated
people are, the more they pay attention to their oral health.

Clinical characteristics

The reasons for consultation found in our study were pain (92.17% of pa-
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tients), and swelling (7.83% of patients). These results could be explained by the
fact that in our context of ignorance and poverty, only embarrassing and/or dis-
abling signs motivate the majority of patients to consult [7]. 80.2% of the pa-
tients consulted in the first week, and only 12.05% in the second week. The fact
that 63.25% of our patients lived in Ouagadougou would be the reason for this
high consultation rate in the first week. 95.18% of the patients had poor oral hy-
giene, 52.41% practiced self-medication, 31.3% drank alcohol, and 18.07% were
smokers. These results are highly significant and only support the data in the lite-
rature regarding the role of defective hygiene, alcohol and smoking as factors fa-
voring the occurrence of cellulitis [12] [17]. The peri-mandibular region was the
most affected in our study with 56.63% of cases followed by the peri-maxillary re-
gion with 25.3%. This can be explained by the fact that the origin of the local in-
fection is very often a posterior mandibular tooth, and the diffusion is more eas-
ily towards these regions, in the direction of the cellulosic flows [4] [18] [19]
[20]. Diffuse forms (78.92%) were more numerous than circumscribed forms
(21.08%). This could be explained by the preponderance in our study of favour-
able factors such as self-medication with NSAIDs, smoking, traditional therapy.
These factors weaken the host immune response, thus leading to the emergence
of severe forms [7] [19] [21].

Hematological characteristics

More than half of our patients (55.42%) had a low red blood cell count and 9
(5.42%) had polycythemia. This decrease in red blood cells could be explained by
the presence of bleeding (3.61%) which is responsible for the decrease in the fi-
gurative elements of the blood. This bleeding, when important, can be responsi-
ble for hypotension with or without renal damage.

The majority of our patients (89.16%) had a hyperleukocytosis on the blood
count. The elevation of the white blood cell count is frequent in cellulitis [4] [6],
it shows the extent of the infectious process and is due to an increase in the
number of neutrophils. In the most severe cases, sepsis with multivisceral failure
(mediastinitis, cervical infection, etc.) can occur, which can rapidly lead to death
in the absence of adequate therapeutic measures. In our series, the figures are
higher than those presented by Sawadogo [21] and El Ayoubi [16] in their stu-
dies which found respectively a hyperleukocytosis in 77.83% and 73% of the pa-
tients. Our results are lower than those of Diarra [22] who found hyperleukocy-
tosis in 96.6% of cases.

In our study 83.3% of patients had normal lymphocyte counts; 10.8% had
hyperlymphocytosis. This could be explained by the fact that cervicofacial cellu-
litis of dental origin is mainly due to bacteria including group B B-hemolytic
streptococcus and/or staphylococcus Aureus. As a rule, lymphocyte levels in-
crease in response to viral stimuli. The increased number of lymphocytes could
be due to a viral attack, particularly of the ENT sphere, evolving concomitantly
with the cellulitis.

About 43.14% of the patients in our study had hyperplaquettosis. This is a

reactive thrombocytosis which could be explained not only by the chronic in-
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flammation but also by the infectious syndrome following the cellulitis. It can be
the cause of numerous complications including thrombosis of the vessels of the
face such as the cavernous sinus and the facial vein, with a consequent drainage
deficit in the anatomical area concerned. Hyperplaque may also result in bruis-
ing or mucocutaneous hemorrhages such as nosebleeds or gum bleeds.

In our study 78.43% had a lowered hematocrit (hemodilution). This could be
explained by several factors the clinical anemic syndrome seen on clinical ex-
amination marked by skin and mucous membrane pallor in 72.89% of cases. The
decrease in hematocrit level often reflects anemia.

Anemia was noted in 64.7% of our patients. The clinical signs of anemia were
observed in several of our patients, including the paleness of the conjunctiva,
asthenia, the presence of bleeding, and the presence of pregnant women. Here
we have anemia by blood spoliation due to bleeding. If not managed, it can po-
tentially lead to cardio-respiratory complications, in particular dyspnea, tachy-
cardia, palpitation, neurological complications with consciousness disorders, but
also renal complications, as hypovolemia will eventually lead to functional renal
failure. These rates that we report in our study are higher than those of Sawado-
go [21] and Konsem [18] who found anaemia at the haemogram respectively in
46.55% and 8% of their patients.

HIV infection is a significant factor in the development of CCF, as it leads to a
progressive deficit in cellular immunity. HIV-positive patients have an increased
susceptibility to opportunistic infections. Moreover, it has been shown that se-
ropositivity increases the risk of developing severe forms of CCF [22]. Among 22
patients tested, none was seropositive. Kouakou [23] found a seropositivity rate
of 14.49%. Badou [24] found 9.6% of patients to be HIV positive.

Microcytosis (35.5% of patients in our study) could be explained by the chronic-
ity of inflammatory anemia and excessive iron storage in the liver reserves.

The most affected blood groups in our study were B+ (33.77%) and O+
(31.13%). In the absence of sufficient data in the literature on the correlations
that could exist between blood grouping and cellulitis, we can only limit our-
selves to this observation, hoping that further studies will provide sufficient evi-
dence on the existence or not of a correlation between blood grouping and gene-
sis of dental CCFs.

Biochemical characteristics

C-reactive protein (CRP) was not systematically requested. Indeed, this de-
termination is justified for the research and the follow-up of an inflammatory
process. Moreover, the precariousness of the situation led the patients to carry
out only the most urgent examinations. CRP has an opsonizing action favoring
the phagocytosis of apoptotic cells and activates the T complement.

Hyperglycemia (48.0%) was found in 4 patients. El Ayoubi [16] found hyper-
glycemia in 20% of cases, hypoglycemia was found in 1.7% of patients. Blood
glucose disorders involve the regulatory mechanism of the pancreas, whose insu-
lin ensures the lowering of blood glucose and promotes the use of glucose by the

tissues. Diabetes resulting from chronic hyperglycemia is one of the factors fa-
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voring cellulitis reported by several authors [25] [26] [27].

The high rate of uricemia (61%) could be explained by the extensive tissue
necrosis that takes place during the pathology. Its increase in the blood is syn-
onymous with renal damage and or hypercatabolism situation as it is the case in
our study. The increase of creatinemia could be explained by a progressive dete-
rioration of the kidneys due to the joint action of the factors mentioned above.
In the absence of management, the symptoms evolve towards parenchymal renal
failure. In the literature, Sawadogo [21] found an increase in creatinemia in
15.33% of cases.

5. Conclusion

Cellulitis is a pathology that is still frequent in less privileged environments. It affects
mainly young male adults but can affect both men and women, regardless of age. Its
diagnosis can be guided by clinical and biological findings. Anemia, hyperleukocyto-
sis and hyperplateletosis, and hypercreatinemia can be life-threatening if not well
controlled. In addition, the consumption of alcohol, tobacco and certain comor-
bidities such as diabetes are aggravating factors that can cause the appearance of
complicated forms. A consequent education of the population on oral health,
and the control of the biological disorders which result from it are sufficient to

strongly decrease its prevalence and the appearance of complicated forms.
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