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Retrospective analysis of cellulitis of the floor
of the mouth

Linas Zaleckas, Ruta Rasteniene, Jurate Rimkuviene, Rimante Seselgyte

SUMMARY

Objectives. To analyze clinical data of patients treated for mouth floor cellulitis during 2003-
2006 years at the Department of Maxillofacial Surgery, Vilnius University Hospital Zalgiris Clinic
and to compare the results with existing data.

Material and methods. Patient’s gender, age, social insurance, demographic profile, preference
of first visit, previous treatment, origin of inflammation, symptoms of disease, treatment protocol
and outcomes were evaluated from 240 clinical records.

Results. Themale-femaleratiowas 1.3:1. Themean age of patients was 43.18+7.56 years. 65% of patients
were fromurban. 47% of patients were employed, 15% retirees, 22% unemployed, 10% children, 2% stu-
dents and 4% handicapped people. In 65% of cases primary diagnosis was incorrect. Majority of patients
appealed to doctor on the first five days from the beginning of the disease. 93.7% of mouth floor cellulites
were odontogenic origin. In32.9% ofthe patients at the time of first examination the extension of inflamma-
tion into parapharyngeal, pterygomandibular spaces or neck together with mouth floor cellulitis was diag-
nosed. In 1.7% (in4 out of240) of cases infection extended into the neck and parapharyngeal spaces despite
treatment. In 2% (in 5 out of 240) of cases infection extended to mediastinum.

Conclusions. Despite the aggressive treatment serious complications still are possible. Delayed
treatment procedures might determine poor prognosis.
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INTRODUCTION

Cellulitis is an infectious inflammation of the cel-
lular adipose tissue located in the aponeurotic spaces
(1). Mouth floor cellulitis is determined as an infection
of'the cellular adipose tissue located in submandibular,
submental and sublingual spaces (2, 3, 4, 5). It has a
historical term and is also known as Ludwig’s angina
first described by Wilhelm Frederick von Ludwig in
1836 as a potentially fatal, rapidly spreading soft tissue
infection of the neck and floor of the mouth (2). The
main causative factors of mouth floor cellulitis are den-
tal infections including apical and marginal periodonti-
tis, pericoronitis or complications during dental treat-
ment procedures and infection of upper airway (3, 6).
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These infections can develop into life threatening
events (7). Scientific evidence of the last ten years
showed only isolated cases of mortality owing to mouth
floor cellulitis (7, 8, 9). Therefore, some authors reported
that a mortality rate for acute diffuse cellulitis is 50%
and it still remains a dangerous surgical condition that
can cause severe airway compromise and death (10, 11).
Prophylaxis, early diagnostics and adequate treatment
pocedures of the mouth floor cellulitis are important
factors which guarantee patients safety.

The aim of the present study was to analyze clini-
cal data related with patients treated for cellulitis of
the floor of the mouth during 2003-2006 years at the
Department of Maxillofacial Surgery, Vilnius Univer-
sity Hospital Zalgiris Clinic (VUHZC) and to com-
pare the results with existing data.

MATERIAL AND METHODS

Clinical records of all patients with clinical diagno-
sis of cellulitis of the floor of the mouth treated at the De-
partment of Maxillofacial Surgery, Vilnius University
Hospital, Zalgiris Clinic (VUHZC) from 2003 to 2006
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Fig. 1. Age distribution of patients with cellulitis of the mouth of the floor
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Fig. 2. Time from the onset of symptoms to the appointment with doctor

were examined retrospectively. Patient’s gender, age, so-
cial insurance, demographic profile, preference of first
visit, previous treatment, origin of inflammation, location
and symptoms of disease, general health status, results of
examination and treatment protocol, also outcomes were
evaluated. Results of blood and bacteriological tests, ra-
diographic findings were also taken into consideration.

RESULTS

There were 240 patients with mouth floor celluli-
tis treated in VUHZC. Fifty seven percent of patients
were males and 43% females. The male-female ratio
was 1.3:1. The mean age of patients was 43.18+17.56
years (range 8-86 years). Patient’s age distribution is
shown in Figure 1.

Almost 65% of patients were from urban and 35%
from rural areas. Forty seven percent of patients were
employed, 15% retirees, 22% unemployed, 10% chil-
dren, 2% students and 4% handicapped people.

For 58.8% of patients their first appointment was in
primary health centre, 30% came directly to VUHZC,
4.6% were brought by ambulance service, 4.2% patients
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were referred from private clinics
and 5.4% were moved from other
hospitals. Even in 65% of the cases
primary diagnosis was incorrect,
due to this the treatment was inad-
equate. Majority of patients ap-
pealed to doctor on the first five
days from the beginning of the dis-
ease (Fig. 2). Three patients came
to the specialist after 21 days from
the onset of the disease symptoms,
with extensive inflammation and
complications. Twenty-four hours
from the disease onset was the
shortest period prior specialist
consultation and only 2 patients
(0.83%) of 240 during this period
were looking for the specialist con-
sultation.

Often the unemployed pa-
tients and retirees were the ones
to delay the specialist consulta-
tion, but there was no statistically
significant difference (p>0.05)

Majority cases (93.7%) of
the treated cellulites of the mouth
floor were odontogenic origin. In
almost of 79% of the cases the
pathology was related to the in-
fection process associated with
the second and third lower mo-
lars, in 6.7% — with premolars and in 7.9% — with in-
cisors or canines. The infection due to the lymphad-
enitis, sialoadenitis or fracture of the mandible consti-
tuted 6.3% of all treated cases of the mouth floor cel-
lulitis.

During the first examination the main patient’s
complaints were severe pain, tumefaction, troublesome
and painful mouth opening, swallowing, swelling of
facial tissue, tooth pain and fever (Fig. 3).

Clinical examination revealed extraoral and intraoral
edema and infiltration of the mouth floor tissue, painful
palpation of affected zone, collateral edema of neck, and
related facial regions, skin flush, painful and limited mouth
opening, untreated teeth with caries lesions, periodontal
pathology or empty alveolar socket after tooth extrac-
tion. Bilateral swelling was found in 18.8%, unilaterally
right and left sides were affected almost equally (respec-
tively 40.8% and 40.4% of cases) (p>0.05).

Radiographic examination showed apical or mar-
ginal bone radiolucency near causative tooth, untreated
root canals, caries lesions with pulpal exposure, or empty
alveolar socket of extracted tooth (Fig. 4). Only in 5%
of patient’s teeth were treated endodontically, others
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were decayed or extracted (Table
1).

Even in 32.9% of the pa-
tients at the time of first exami-
nation the extension of inflam-
mation into parapharyngeal,
pterygomandibular spaces or
neck together with mouth floor
cellulitis was diagnosed.

At the time of first exami-
nation in 13.3% of cases the body
temperature was normal. Tem-
perature measures are shown in
Figure 5.

Increase of white blood cells
was found in blood samples in
82.9% of patients, lymphocytes of
5.8%, lowered numbers of lym-
phocytes of 64.1% of patients.

Patients with mouth floor cel-
lulitis were treated by incision and
drainage of affected area. Gener-
ally systemic antibiotic therapy
and anti-inflammatory, non steroi-
dal drugs were used. In some
cases systemic antibiotic therapy
was combined with steroidal
drugs. The submandibular, sub-
mental, sublingual spaces were
drained extraorally in 50% of
cases, intraorally in 20% of cases
and combination of these method
was used in 30% of cases. Con-
sidering the outspread of inflam-
mation, the procedure was done
in general (27% of patients) or lo-
cal anesthesia (73% of patients).
Surgical drainage was performed
within the first 6 hours after hos-
pitalization in all patients.

Microbiological sampling
was undertaken during the surgi-
cal procedure in all cases. In
34.6% growth of the microorgan-

36,6-37,0C

Fig. 5. Variations of the body temperature

Table 1. Status of the causal teeth (from OPG and anamnesis)

37,1-37,5C

Fig. 3. A case of patient with cellulitis of the floor of the mouth (extraoral and intraoral
swelling and infiltration, painful mouth opening)

‘

Fig. 4. Radiological findings (in OPG) of one case of cellulitis of the floor of the

38,1-39C
39,1-41,0C

Table 2. Microorganism in bacterial infections

Status of tooth n % of cases
(cases)

Endodontically treated 12 5

Untreated endodonticaly 136 56.7

Extracted teeth (empty 65 28.8

alveolar socket)

Treatment in progress 8 3.3

Non odontogenic 15 6.2

Total 240 100

Microorganism n %
83 34.6
Streptoccocus o haemoliticus 59 24.6
Streptpccocus spp. 48 19.9
Streptococcus B haemoliticus 22 9.2
Staphylococcus coagulase 16 6.7
8 33
Staphylococcus aureus 4 1.7
240 100
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isms in microbiological samples was not observed.
Streptococci were the main isolates from the bacterio-
logical material and constituted 82.2% of positive tests
(Table 2). The monoinfection was detected in 73.9%
cases, two microbes were found in 26.1% positive tests
cases (p<0.05).

At the start of treatment the penicillin (1-2 mil-
lions IU every 4 or 6 hours) alone or in combination
with gentamycine (240 mg par day) was administered
for 73.7% of patients (Table 3). Treatment with antibi-
otics was changed according to microbiological tests
results only in 6.7% of cases.

The mean duration of hospitalization was 9.5 days
(range 1 — 39 days).

In 1.7% (in 4 out of 240) of cases infection ex-
tended into the neck and parapharyngeal spaces de-
spite treatment. In 2% (in 5 out of 240) of cases infec-
tion extended to mediastinum, those patients were
moved to other hospitals for further treatment.

DISCUSSION

The unique anatomy ofthe mouth floor plays anim-
portantrole inthe developmentand extension of intraoral
infections. Deep neck (parapharyngeal,
pterygonamdibular and other neck) and mouth floor in-
fections have potentially fatal complications (9, 12; 13;
14). Inuntreated cases the mortality is close to 100%, both
fromthe acute sepsis and fromairway obstruction. Anti-
biotics and aggressive surgical treatment have signifi-
cantly lowered mortality (15). Some studies reported that
complications rate is still remaining very high 18-28%
oftreated cases (16, 17). Inthe present study evenin32.9%
of cases atthe time of the first examination the spreading
of infection in to the parapharyngeal, pterygomandibu-
lar orneck spaces was diagnosed. Despite this complica-
tionrate was quite low —only 3.7%. This can be assessed
as a good result. It could be due to the short period be-
tween the patient’s hospitalization to the VUHZK and
surgical procedure all surgical procedures were performed
within the first 6 hours after hospitalization. It is stated,
that early surgical drainage and adequate antimicrobial
treatment remains the main method in treatment of deep

Table 3. Antibiotics variations

Antibiotic n Yo
Penicillin 80 333
Penicillin+gentamicin 97 404
Cefuroxime and other cephalosporins 25 104
Lincomycins 10 4.2
Other penicillins 15 6.3
Gentamicin 5 2.1
Penicillin+gentamicin+metronidazol 2 0.8
Cefuroxime+metronidazol 4 1.7
Cefuroxime+gentamicin 2 0.8
Total 240 100
26

neck abscesses (6, 14, 18). Thisis especially importantin
the cases of anaerobic infection. For example Bross—
Soriano with co-authors reported twice longer time (12
hours) from hospitalization prior to surgery and bigger
rate of complications (28%) (17).

There are two main common causes of the mouth
floor cellulitis - odontogenic infection and upper air-
way infection (6). In our study dental infection from
the mandibular molars as causative factor of the mouth
floor cellulitis constituted 93.7%. These findings cor-
relate with the results from other studies (17, 19, 20).

Oral health care is still a subject to be neglected by
the part of Lithuanian population. This could be one of
the reason for the high rate of the mouth floor cellulitis
.Another reason could be the high prevalence of apical
(70%) and marginal periodontitis in Lithuanian popu-
lation (21). Also high costs of endodontic treatment, lack
of specialists and quality of endodontic treatment may
also be the reasons for the odontogenic infections and
inflammation in facial region. Maybe due to the dental
treatment fear many of patients try to perform the self-
treatment during the initial phase of pathology. It often
includes: use of antibiotics without prescription, spiri-
tuous application on the swelling place or waiting till
the self termination of the process. They are waiting till
the state of general health becomes critical and swal-
lowing starts to be difficult or impossible. It might be
supposed that through such negligence the complica-
tions are more common, the healing period is much
longer and the recovery process is longer and less pre-
dictable. Also it should be noted that if the reason of
cellulis is odontogenic in nature the general dentists must
be able to recognize the first signs of it and identify the
patients who maybe at risk (13). Early prescription of
the parenteral antibiotics can prevent mortality and mor-
bidity (5). According to our study, in 65% of the cases
primary diagnosis was incorrect and initially treatment
was inadequate. This lead to spread of infection in the
floor of the mouth and prolong the treatment time. The
mean of hospitalization time of patients treated in
VUHZC was 9.5 days. In the study Bross-Soriano with
co-authors hospitalization time was 6 days or less (17).

The male-female ratio of treated patients in the
present study was 1.3:1. In Lithuania male-female ratio
was 1:1.14 in the 2003-2006 y (22). It might be stated
that cellulites of the floor of the mouth more often af-
fect men. It could be related to the fact that men take
much less care about their health than female.

In scientific literature it was stated that cellulitis of
the floor of the mouth more often affects individuals of
lower socioeconomic status (23). Due to the limitations
of the present retrospective study it was impossible to
determine socioeconomic status of treated patients. It
was only noted that 22% of patients were unemployed.
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According to the data from Lithuanian Statistical
Department, in the 2003-2006 years 35% of population
lived in rural areas (22). The present study showed that
34.6% patients were from rural areas. The ratio between
treated patients fromurban and rural areas was the same as
ratioof inhabitants of urbanand rural areas. There were no
statistically significant data, that people fromrural regions
had more complications or were late. The late arrival to the
doctor was noted in unemployed patient and retirees, but
withoutstatistically significant difference (p>0.05).

Treatment protocol in other and the present study
was almost the same. It’s including early surgical inci-
sion and drainage, removal of the cause of infection via
teeth extraction and prolonged antibiotic course. Intra-
venous dexamethasone given for 48 hours has been
beneficial in reducing edema, which helps to maintain
airway integrity and enhances antibiotic penetration (24).
In VUHZC dexamethasone was given intramuscular for
48 hours twice a day — 4-12 mg according to patient’s
weight. It has been reported that early infections, first
three days of symptoms, are primarily caused by aero-
bic streptococci which are sensitive to penicillin. In late
infections, more than three days of symptoms, the ma-
jority of microorganisms are anaerobes, predominantly
Peptostreptococcus, Fusobacterium or Bacteroides that

are mostly resistant to penicillin (1; 24). However, the
present study showed that in 82% of positive microbio-
logical samples streptococci were found. Therefore the
penicillin (1-2 millions IU every 4 or 6 hours), some-
times used in combination with an antistaphylococcal
drug (gentamycin) or metronidazol, was decided as the
appropriate and adequate antibiotics.

The role of oral anaerobes in these infections is
increasingly being realized. An empirical antibiotic
therapy should always be taken in account the possi-
bility of anaerobic involvement (25). The present study
revealed, that only 42% of 124 sampled (or 21.7% of
all 240 cases) microorganisms were sensitive to
metronidazol. For penicillin-allergic patients lincomy-
cin was prescribed, while clindamycin for this pur-
pose in others studies was used (24).

CONCLUSIONS

The most common reason of cellulitis of the floor
of the mouth is odontogenic infection. Despite the ag-
gressive treatment serious complications still are pos-
sible. Delayed treatment procedures might determine
poor prognosis. Further studies analyzing and com-
paring recent and presented data are needed.
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