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ABSTRACT

PURPOSE: Before the advent of antibiotics, upper respiratory infections were
the most common, but now the prevalence of odontogenic infection is on the
increase in spite of developments in medicine and improvements in dental
care. So, the aim of this study is to analyze the maxillofacial spaces’ infection,
especially those with dental origin in diabetic patients, in comparison with
non-diabetic patients.

MATERIALS AND METHODS: This was a 4 years retrospective study from
June 2013 to December 2016. The authors analyzed 120 cases which were
treated for oro-facial spaces infections. The cases were divided into two groups:
diabetic (Group-A), which included 47 patients and non-diabetic (Group-B),
which included 73 patients. We compared the patients’ demography, chief
complaints, laboratory values (Whcs, microbiology), sources of infection

(odontogenic, non-odontogenic) and the types of space and treatments (tooth
involved, surgical approaches, complications and duration of hospital stay).
Statistical analyses in both groups were conducted utilizing Student’s t test,
Chi square test, and ANOVA test utilizing SPSS (IBM SPSS statistics 21

version).

RESULTS: Among the study population, 55% were female and 45.0%
were male. WBCs in diabetic patients at admission time were higher than
in non-diabetic patients, which was significantly (p=0.041). The diabetic
patients were admitted to hospital later than non-diabetic patients p=0.0001,
with more multiple spaces infection. The diabetic patients underwent more
surgeries (p=0.017) underwent hospitalization and had more complications.
In this study, no patient died from both groups.

CONCLUSION: For good prognosis the tooth involved should be as soon as
possible treated to minimize possibility of infection recurrent.

Key Words: Maxillofacial spaces; Treatment; Diabetic; Complication; Antibiotics;
Bacteria.

n the second century, cases of deep neck infection (DNI) were described
Iand recognized by the gallon (1). Infection of the deep neck has been
known under some names, including angina, suffocation and malignant
cancer (2). Maxillofacial spaces have been defined and described by Urns
in 1811 as potential spaces between the layers of Fascia. These spaces are
filled with loose connective tissues and numerous anatomical structures
like veins, arteries, glands, and lymph nodes (3-5).

Oro-facial infection can be spread by direct contact through tissue, lymphatic
system or by blood stream. Various factors contribute to the spread of
infection which can be divided into general and local factors. The general
factors include (host resistance, virulence of the micro-organism and
compromised host defenses. The local factors depend on a balance between
host resistance and bacterial pathogenicity (6). The most common primary
sources of oroAfacial infection are dentition, tonsils, salivary glands and
retained foreign bodies (7-9). Prior to the use of antibiotics, 70% of cases
of DNS were either tonsilla or peritonsillar infection, but now the most
common cause originates from the dental region (10). Early Egyptians were
noticed with signs of dental abscesses and evidence signifies osteomyelitis
(11). At the beginning of the 20 century, dental infections were associated
with a mortality rate of 10-40%, but this percentage declined after the use
of antibiotics. Odontogenic infections have been one of the most common
diseases in the oral and maxillofacial regions especially in developing
countries (12-14). Periapical lesion and periodontal lesion are considered as
the foremost dental causes of facial infection which may arise as an iatrogenic
complication of tooth extraction or local anesthesia (15). According to Zamiri,
etal., (11), the periapical lesion is the most common one. On the other hand,
Jansisyanont, et al., (16), reported dental caries as the most frequent cause of
odontogenic infection. Odontogenic abscess, which extends into masticatory
spaces, is a sequence indicated by facial pain, swelling, and truisms (17).
The higher rates of odontogenic infections, such as Ludwig’s angina, result
from low socio-economic status and poor oral hygiene (18). Maxillofacial
infection may range from low-grade, localized (self-limiting) to severe, life-

threatening infections, which spread downward to the mediastinum, pleural
cavities, and pericardium (19). The mortality ratio can reach 40-50% in
circumstances involving mediastinitis. The most feared complication from
a retropharyngeal extension of infection into the posterior mediastinum is
descending necrotizing mediastinitis (20). A patient with poorly controlled
Diabetes mellitus (DM) faces the likelihood of virulent bacterial and fungal
infections (21-24). According to “Diabetes mellitus related to degenerative
complications comprise of micro angiopathy, macroangiopathy, and
neuropathy (25). Lower production of interleukins in response to infection;
reduces chemotaxis and phagocytic activity, immobilization of polymorpho-
nuclear leukocytes and dysfunction in neutrophil bactericidal function,
cellular immunity, and complement activation. For this reason, diabetic
patients tend to have a higher incidence and increased severity of infections
than non-diabetic patients (26). Continuity of recurrent infection in systemic
complication with diabetes patients occur as a result of impaired host defense
(27). The risk of mortality related to infection in a diabetic adult patient is
greater than that of a cardiovascular disease patient (28). Deep neck infection
in diabetic patients when compared with the non-diabetic patients have many
differences. It was reported that diabetic patients have more complications
than other populations when it comes to deep facial infections and extended
stay in hospital (29). Before the use antibiotics, upper respiratory infections
were most common but now odontogenic infection is most prevalent in
spite of developments in medicine and improvements in dental care. So, this
study was designed to analyze the maxillofacial spaces infection, especially
originating from dental origin, in diabetic patients and compare them with
non-diabetic patients and to share our experiences regarding presentations,

common sites involved, clinical trends, management, bacteriology,
complications, and outcomes.
PATIENTS AND METHODS

Study design and sample

This is a retrospective (cohort study) in which we analyzed 120 treated
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cases admitted to the department of maxillofacial surgery in the second
hospital of Lanzhou University in Lanzhou city of Gansu province in
China, between June 2013 and December 2016. The cases were divided
into two groups: diabetic (Group-A) included 47 patients and non-diabetic
(Group-B) included 73 patients. Patients who were diagnosed with oro-facial
spaces infection that originated from the upper respiratory or odontogenic
infection and were treated as in-patients. Patients who had an infection
related to malignancy, inhalant injuries or had not enough information,
or treated as outpatients were excluded from this study. The state of the
patient determines the treatment to be offered when the patient arrives in
our department, we do ordinary examination such as extra-oral, intra-oral,
laboratory and radiographic examinations. The diabetic group of patients
arrive with a recognized history of diabetes, or diagnosed with blood sugar
level above 7 mol/L fasting. Those with regular blood glucose concentrations
or less than of 7 mol/L while glucose level fasting at the time of admission,
and those with no past medical history of Diabetes mellitus were included in
the non-diabetic group. The diabetic patient, controlling his blood sugar is
very important to obtain a good result with less complication. According to
that, we can estimate the seriousness of a patient’s condition so as tochoose
the suitable treatment. Some patients came to our department with serious
complications like sever truisms, dyspnea, Ludwig angina, and mediastinitis;
those patients underwent surgery (incision and drainage) on the first day.
The previous protocol had been applied for the patient who arrived with an
abscess. Aspiration and intravenous antibiotic and observation for 48 hours
have been applied for patients who came with normal fever and without
abscess. If the patient’s condition, during 48 hours improves we continue
giving him the drug. But if the condition deteriorates with temperature
increasing, infection extending, abscess forming we recommend doing CT
scan to determine the space involved after that patient underwent surgery.
This study has been approved by the Medical Ethical Committee of Lanzhou
University.

Variables

Todistinguish between the two groups of diabetic (Group-A) and non-diabetic
(Group-B) patients with severe multi-space infections in the head and neck
regions, we compared variables such as patients information, etiology of the
condition, clinical variables, laboratory values, and treatments.

Data collection

Data collection included demography (age, sex, and address ), chief
complaint, history of pain, clinical feature, intra-oral examination, routine
blood test (WBC, platelets count, HB test, PT, TT test), some biochemistry
test, social habits (smoking and alcoholic drinking), and information on
associated diseases, type of bacteria (specimen cultures were taken from
some patients under local or general anaesthesia for three consecutive days
either by aspiration or by swabbing of open wounds) source of infection
(odontogenic, non-odontogenic) site of infection (maxilla, mandible or
both and right or left), number of teeth, type of spaces involved in infection
(primary or multiple spaces) type of antibiotic, type of treatment (use of
antibiotics alone or with incision and drainage) type of anesthesia (general,
local), time of incision, period of stay in hospital, calculating the period from
first incident into admission date, and complication.

Data analysis

The data of the 120 cases included 47 (Group-A) diabetic patients and
(Group-B) non-diabetic included 73 patients were analyzed using SPSS (IBM
SPSS statistics 21 version). We performed a descriptive statistical analysis.
We used t-test and chi-square test to compare between the two groups and to
evaluate the significance of the difference between them, with differences set
to be significant if the p value is less than 0.005.

RESULTS

Demographic status of a patient

The mean age in Group-A (diabetic patients) was 55 = 18.039 years, with
minimum as nine years and maximum 82 years. The mean age in Group-B
was 47.10 = 20.951 years, with minimum as four years and maximum 92
years. The age difference between the two groups was statically significant
(P=0.036). From among the study population, 55% were female (25 Group-A,
41 Group-B) and 45.0% were male (22 from Group-A, 32 from Group-B).
About 65% of the sample came from rural areas, and 35% from urban
settings. A majority of 72.5% patients had no occupation while those with
occupations were engaged in different jobs such as farming (15%,). There are
students (10%) and some (2.5%) who have no fixed jobs. Most of the patients
were from HAN ethnic group which form 85% of the population as (80.9%)
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patients were from Group-A and (87.7%) patients were from group B. The
second ethnic group, HUI forms 10.8% of the population with patients from
both (12.8%) and (9.6%) are of group B. The third ethnic group is DONG
XIAN group which form in this research 2.5% of the population with
patients from (2.19%) from Group-A, (2.7%) and from Group-B. ZANG, the
fourth ethnic group forms 1.7 of the population with patients from (4.3%)
group-A and none from group-B (Figure 1).
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Figure 1) Distribution According to Age

Disease period

In this study, we refer to the disease’s period as the date of incidence, date
of hospitalization, and date of discharge from the hospital. The mean of an
interval between the date of infection and date of hospitalization in Group-A
was 9.04+13.275 days, with minimum one day as and 61 days as maximum. In
Group B, the mean was 8.73+9.506, with one day as minimum and 61 days
as maximum p=0.001 was significant. The mean of an interval between the
date of hospitalization and date of discharge in Group-A was 10.51+6.295,
with a minimum of three days and a maximum of 36 days. In Group B the
mean was 9.25+4.471 with a minimum of five days and a maximum of 22
days. No significant between two groups p=199.

Pre-hospitalization treatment

About 45.0% of patients consumed medications on their own before
admission to hospitals. About 68.3%went to local hospital or clinics to
receive treatment with comprising both from Group-A (74.5%) and Group
B (64.4%) patients. In the hospital, some patients 53.3% were treated with
medicine and 2.5% were treated with surgery (I & D), while 5.8% were
treated with combination of drug and surgery. Drug & Root canal treatment
was given to 2.5% of patients.

Chief complaint

In the case of most of the patients (45.8%) from both groups the chief
complaint was swelling and pain while in 39.2% the complaint was restricted
to some 8.3% suffered from pain, swelling and toothache. Swelling and
difficulty swallowing were seen in 2.5%. Pain was the complaint in 1.7%,
pain, swelling and difficulty opening mouth were observed in 1.7% of
patients and 0.8% suffered from toothache (Table 1).

Eighty-six samples of pus were taken for culture examination from the two
groups, which included 38 samples from the diabetic group, and 48 from the
non-diabetic group. These samples were collected by incision and drainage
or aspiration. The growth results were obtained in 41 samples (21 from
Group-A and 20 from Group-B). Forty-six had no growth (17 from Group-A
and 28 from Group-B). Streptococcus spp. was found as the most prevalent
bacteria in the two groups (Table 2).

Odontogenic infection was considered the most common cause of
maxillofacial spaces infection in both groups which formed 90% from all
cases in our study. While non-odontogenic causes were found in 10%,
odontogenic formed 93.6% cases in Group-A and 87.7% cases in Group-B.
Most of the cases occurred on the right side of the mandible 45.0%, 46.8%in
Group-A and 43.8%in Group-B. And left side form 40.0%; 36.2%in
Group-A and 42.4%in Group-B. Which upper of jaw form 15.0% left side more
than right side 6.4% in Group-A and 9.6% in Group-B. Right side in Group-A
8.5% and from Group-B 6.8%. Conversely, with some previous studies, we did
not find any cases with unknown causes (Table 3 and Figure 2).

Spaces involvement

We divided spaces in this study into two categories; single space and
multiple spaces (more than one space). In our study, we found 53.3 cases
% were multiple spaces with 63.8% cases in a diabetic Group and 46.6%
cases in non-diabetic Group. Single space form 46.7%, of which 36.2%
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TABLE 1
History of pain and clinical features
Pain history Group A (n) Group B (n) Total 100%
Toothache 2 2 4.10%
Toothache, use drug by self, go to clinic 13 15 23.30%
Toothache and use drug 8 16 20.00%
Toothache and go to clinic 19 20 32.50%
Toothache, swelling, difficulty swallowing and go to clinic 0 3 2.50%
Swelling and pain 0 5 4.20%
Swelling, pain and use drug 2 3 4.20%
Swelling, pain and go to clinic 2 6 6.70%
Swelling, use drug and go to clinic 1 2 2.50%
total 47 73 120 100%
Clinic feature Group A(n) Group B(n) Total 100%
Color of skin Normal 19 42 50.80%
Redness 27 29 46.70%
flushing 1 2 2.50%
120 100%
Asymmetry Yes 45 71 96.70%
no 2 2 3.30%
120 100%
Border clear Yes 13 14
no 34 59
47 73 120 100%
Mobility Yes 12 19 25.80%
no 35 54 74.20%
120  100%
Fixed Yes 27 43 58.30%
no 20 30 41.70%
120  100%
Pain in touch Yes 35 45 66.70%
no 12 28 33.30%
High Skin temperature Yes 36 45 67.50%
no 11 28 32.50%
120 100%
Difficulty opining Yes 37 50 72.50%
no 10 23 27.50%
120 100%
Numbness Yes 3 1 3.30%
no 44 72 96.70%
120 100%
Intra oral seen Yes 34 63 80.80%
no 13 10 19.20%
120  100%
Gingivitis yes 34 50 70%
No 1 13 11.70%
Not see 12 10 22%
120 100%
Intra oral fistula Yes 8 8 13.30%
No 26 55 67.50%
Not see 13 10 19.20%
120  100%
Occlusal normal Yes 23 58 75
No 2 5 5.8
Not see 13 10 19.2
120  100%
Lost teeth Yes 19 20 32.50%
No 15 43 48.30%
Not see 13 10 19.20%
120 100%
Swelling floor of mouth Yes 7 12 15.80%
No 28 51 65.80%
Not see 12 10 18.30%
120 100%
Prosthesis appliance Yes 11 8 15.80%
No 24 55 65.80%
Not see 12 10 18.30%
120 100%
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were in the diabetic group, and 53.4% cases in the non-diabetic group. The
submandibular and buccal spaces were the most common in both groups.
Multiple spaces infection it is more evident in the diabetic group which

forms 63.8% (Table 4).
Radiographical examination

Most of patients underwent panoramic x-ray, 32.5% 18 (38.3%) from
Group-A, 41 (28.8%) from Group-B. CT scan formed 30.0% with 12
(25.5%) from Group-A, 24 (32.9%) from Group-B. CT scan and panoramic
seray constituted 16.7% with 9 (19.1%) from Group-A and 11 (15.1%) from
Group-B. MRI was done for two patients, ultrasound was done for one
patient, CT scan with chest x-ray for three patients and CT scan and MRI
were performed for one patient.

Treatment

Treatment constituted mostly extraction of teeth (51.1%), root canal (30.8%),
periodontal treatment (6.7%), periodontal and extraction for (0.8%). We
made tracheotomy for seven cases; four (8.5%) from Group-A, three (4.1%)
from Group-B with no significant differences between both groups. We did
surgery once for 78.3%, and twice for 2.5% patients from both groups. Most
of the surgery was performed on the first day (33.3%) on the second day
24.2% and on the third day 16.7% underwent surgery. Local anesthesia used
on 70.8% patients with 72.3% from Group-A and 69.9% from Group-B.
General anesthesia constituted 10.0% with 17.0% from in Group-A and
5.5% from Group-B patients. Surgical approaches from extra oral were
formed on 55.0% patients with 63.8% from Group-A and 49.3% cases
from Group-B. Ceftriaxone antibiotic (IV) was mostly prescribed in both the
groups (43.3%) and ceftriaxone with ornidazole on 36.7% patients and some
patients (50%) were given ceftriaxone with metronidazole.

Complication & outcome

About 72.5% of patients from the two groups had complication before
treatment; 78.7% from Group-A and 68.5% from Group-B. The follow up
was very good in the years following our study and so the mortality rate was

zero (Table 5).
DISCUSSION

Despite the availability of effective antibiotic, development of sophisticated
protocols, and surgical techniques, the deep and facial spaces of infection
remain one of the most severe emergencies faced daily by dentists and
otolaryngologists. Diabetes mellitus (DM) is considered a major community

TABLE 2
Bacteriology

health problem worldwide. In China, the incidence of diabetes is about
9.7% of the total population (30). DM is documented as the most common
systemic disease that is associated with deep neck infections. The incidence
and severity of infection can exacerbate in a patient with poor controlled
blood sugar. The difficulty in controlling infection, and poor progress
of wound healing in Diabetes mellitus is related to many alterations in
hematologic such as red cell aggregation, red cell deformity, plasma viscosity,
and 2, 3 diphosphoglycerate concentrations leading to poorly controlled
diabetes. Diabetic not only face high hazard where infection is concerned
but they are also believed to often react poorly to infection (31).

The diabetic patient’s age in our study was more in order than non-diabetic
patients which was significantly p<0.036 (chi-square test, ANOVA test T-test)
which coincides with previous studies (32) and Rao et al. Study reported to
be insignificant. Aging patients are highly vulnerable to declined immune
function, mostly T cell-mediated activity, which contributes to increased
infection (33). Also diabetic patients are more susceptible to infection as
a result of degenerative complications in the immune system, especially if
blood sugar is not controlled.

In addition, xerostomia increasing in elderly patients leads to a high incidence
of dental caries and salivary gland diseases (34). In our study had more
female patients than male, whereas other previous studies have shown a male
domination or slightly equal distribution. Hong-Ying et al. (35) reported that
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Figure 2) Tooth Frequency

Type of bacteria Diabetic group A(n=47)

Non diabetic group B(n=73) Total (n=120)

Streptococcus hemolytic 6 (12.3%)

Streptococcus viridance 14 (29.8%)
Proteus mirabilis 0 (0.0%)
Staphylococcus aureus 0 (0.0%)
Grace green streptococcus 1(2.1%)

3(4.1%) 7.50%
15 (20.5%) 24.20%
1 (1.4%) 0.80%
1 (1.4%) 0.80%
0 (0.0%) 0.80%

TABLE 3
Causes of deep neck infection

Origin of infection

Group A(n=47) Group B(n=73) Total (n=120)

Non odontogenic Lymphatic organ 3 (6.4%) 6 (8.2%) 7.50%
Others 0 (0.0%) 3 (4.1%) 2.50%

Odontogenic dental causes Caries 7 (14.9%) 17 (23.3%) 20.00%
Postoperative 0 (0.0%) 5 (6.8%) 4.20%

Periapical lesion 19 (40.4%) 14 (19.2%) 27.50%

Caries & preapiacal lesion 5 (10.6%) 9 (12.3%) 11.70%

Residual root 0 (0.0%) 2 (2.7%) 1.70%

Odontogenic Periodontal causes Periodentitis 7 (14.9%) 10 (13.7%) 14.20%
periocoronitis 2 (4.3%) 3 (4.1%) 4.20%

impacted teeth 4 (8.5%) 6 (8.2%) 8.30%

Periodontal & impacted teeth 1(2.1%) 0 (0.0%) 0.80%
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caries were high in female than male patients; it is so for old people also from
rural areas. In this study, the HAN ethnic group form about 85% of the cases
which form 93% of the Chinese population (36). In this study most of the
patients came from the Ural but, statistically not significant. Das R, G Nath,
and A Mishra reported that the rural distribution was significant.

The sources of maxillofacial space infections were 90% due to odontogenic
causes in both groups; the second cause was lymphatic organ. This result is
similar to many previous studies. However, this study does not have cases
with unknown sources which disagree with other studies (37,38). Caries was
the most reported cause for deep neck and facial spaces infections while
Marioni et al. reported that periapical infection was often causing facial
spaces infections. In this study, the periapical lesion was found to be principal
cause. Recently, odontogenic origin has been considered to be the most
common cause which results from poor oral hygiene, patient indifference,
high-cost dental treatment, which is not covered by insurance. Also, a patient
with dental problem always depends on self-medication or a doctor to relieve
only the pain and not for treating the cause. So he/she comes for treatment
advanced stages of the disease.

In this study, the lower left third molar has been found to cause most
infection The mandible right third molar is the most commonly tooth
affected which is vulnerable to odontogenic infections while Marioni et al.
(39) reported that lower first molar is the principal cause of infection. Shah,
A. etal. attributed it to lower right first molar tooth. Wabik et al. study shows
that lower third molar tooth is most often involved. In our study, we saw nine
patients with lymphatic origin most of whom had multiple spaces infection,
there are six cases, and three cases with single space. Lateral pharyngeal space
is considered to be the most space involved in a patient with lymphatic origin.

Multiple spaces involvement was more in diabetic patients group than
in non-diabetic patients but the result is not significant p=0.065. This
result agrees with many previous studies but studies showed a statistically
significant difference. Also in our study, the multiple spaces infection were
more common than single space in both groups which is similar to results
reported by Chang et al. Sub-mandibular space was the most often involved
in both groups, followed by buccal space and masteric space ; this result
is similar to previously reported. Another study reported that the common
space was parapharyngeal space.

Streptococcus species organisms were the common bacteria isolated from facial
spaces infection in both groups in this study, where is this result concerns
with many previously reported studies.

But Juncar et al. (40) reported that Staphylococcus aureus was the most prevalent
microorganism, followed by Streptococcus pyrogens Another study reported
that a different isolated bacteria in a diabetic and non-diabetic patient. Those
studies showed that the K. pneumonia was common in diabetic, followed
by Streptococcus spp. and most common bacteria isolated in non-diabetic was
Streptococcus spp, followed by Staphylococcus aureus.

Forty-six cultured samples exhibited no growth; this may be referred to the
samples collection following giving the patient antibiotics and/or laboratory
error through steppes of a technician of culturing such as sample handling,
transporting, and processing. Jang et al. reported that white blood cells
(WBCs) were significant between diabetic with HbAlc >7% and HbAlc
<7%. In this study, the WBCs at admission were significant p=0.041 by use
(T-test, ANOVA test & CHIsquare test). The mean in a diabetic group is
11.69, and it is 10.01 in a non-diabetic group (where is this result conversely
previous studies.

The hospitalization period in the diabetic group is longer than a non-diabetic
group. This is mostly because the diabetic group had more complications;
more spaces were involved and more time was required to control blood
sugar. Though not statistically significant, this result agrees with the previous
study and disagrees with other studies which reported significant association.

Jang et al. documented that uncontrolled patients residing in a hospital was
more than controlled patients. The interval between the incidences resulted
in infection and leading to hospitalization between two groups is significant
p<0.05. This result agreed with Juncar et al.

Tracheotomy used in four cases from the diabetic group and three cases in the
non-diabetic group was statistically not significant. While this result is similar
to previous studies. Lin et al. and Huang et al. reported that tracheotomy was
performed in a diabetic group more often than a non-diabetic group with a
statistical difference. Rao et al. said no patient underwent tracheotomy in
their study.
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In our study, we have 72% of patients with complications; diabetic groups
complication was more than non-diabetic; but not statistically significant.
These complications were related to disturbance of immune system inclusive
neutrophils function, cellular immunity, and complement function.
Also, in aged patients with reduced neutrophil adhesion is described by a
reduction in Fcgamma receptor-mediated neutrophil effector. Increasing
of glucose level led to compromised of phagocytic function. Whereas this
result agrees with previous studies another study reported that this relation
it was significant between two groups. Jang et al. reported statistically
significance between controlling patient and nu monitoring patient. The
major complication in our study was Mediastinitis which occurred in four
patients, one from diabetic group, and three from non-diabetic group. Also,
one case of Ludwig angina occurred in diabetic group accounting for 4.1%.
Odontogenic or lymphatic infection may spread down to retropharyngeal
space leading to acute mediastinitis also cervical necrotizing fasciitis may
result in polymicrobial infection with a prevalence of Streptococcus species
and anaerobic Bacteroides in synergistic coexistence (41). The seriousness
of infection depends on the number, type of spaces implicated and also the
general condition of a patient. Trismus constituted the biggest complication
in both groups accounting for 73.3%. Another study showed that Trismus
was the biggest clinical sign in odontogenic infection.

According to the nature of the complication and multiple areas of facial
spaces infection involved in diabetic patients makes them less suitable to
conventional treatment. Therefore, a diabetic group with multiple spaces
infection of the oral maxillofacial region should get more attention, good
diagnosis and more aggressive treatment than the other groups. Controlling
of blood sugar at a normal level is essential for treating maxillofacial spaces
infection to activate or stimulate the immune response; some patients may
need to consult with a specialist.

It has been documented that diabetic patients were affected with more pyretic
than non-diabetic patients (25,27) whereas our study showed that patient
presented to us very late had no Pyrexia because they were given prescribed
medical treatment. This result is similar to Das R, G Nath, and A Mishra.

In comparison with non-diabetic group in our study, a diabetic patient
underwent surgery more than non-diabetic, with the difference being
statically significant p<0.017, whereas this result reported in studies
previously. For a patient with extended space infection, surgical treatment
remains an appropriate treatment. Abscess formation with facial spaces
infection, especially in diabetic patients, must be opened as soon as possible.
An extra oral surgical approach in diabetic patients occurred in 63.8% more
than non-diabetic patients (49.3%) which was significant statistically p<.046.

From the under 12 year group, we had ten cases, two children with diabetic
Mellitus type 1, and eight non-diabetic children. Caries was considered the
biggest source of children patients. Buccal space was the most common space
involved in children patients. The first deciduous molar, and first permanent
molar teeth were found as the most prevalent origin of infection. Six cases
were undergoing surgery, and conventional treatment was in accorded to
four cases.

Ceftriaxone antibiotics were often used to treat facial spaces infection in
this study. The third-generation of cephalosporin antibiotic contained
Ceftriaxone which is considered as belonging to B-actam family of
antibiotics. This type of antibiotic characteristic, long half-life, a broad
spectrum against gram-negative, gram-positive and some anaerobic bacteria.
It is also used to treat bacteria that tend to be resistant to many other
antibiotics. Ceftriaxoneact inhibits bacterial cell wall synthesis by binding
to transpeptidase these catalyze the cross-linking of the peptidoglycan
polymers to form bacteria cell wall. Shah et al. showed that the ceftriaxone
could be used in odontogenic infection, which had 82.4% efficacy against
all organisms (gram-negative, gram-positive). Metronidazole or ornidazole are
highly active against anaerobic organisms, but a single use in facial infection
makes it poorly effective (42). So, in our study we used it within combination
with ceftriaxone.

CONCLUSION

In conclusion, this study highlights diabetes mellitus as a leading risk factor
for facial space infection, despite the availability of effective antibiotics and
inspite of developing diagnostic tools. In our study, the diabetic patient
underwent extended hospitalization. The more multiple spaces infections,
the more complication and seriously in older patients. Neglecting to treat
a toothache at the first incidence of infection leads to complication. This
clearly emphasizes the importance of proper oral hygiene and regular check-
ups for dental infections. The diabetic patient is more exposed to
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TABLE 4
Neck facial infection sites

Non diabetic group
B(n=73)
33 (45.2%)

Location Diabetic group A(n=47)

Submandibular 28 (59.6%)

Buccal 18 (38.3%) 33 (45.2%)
Masseteric 14 (29.8%) 18 (24.7%)
Sublingual 10 (21.3%) 10 (13.7%)
Infraorbital 10 (21.3%) 8 (11.0%)

Pterygomandibular 3 (6.4%) 9 (12.3%)
Lateralpharngial 4 (8.5%) 5 (6.8%)
Submental 5 (10.6%) 4 (5.5%)
Canine 3 (6.4%) 3(4.1%)
Infratemporal 3 (6.4%) 3 (4.1%0)
Parotid 2 (4.3%) 1 (1.4%)
Retropharngial 1(2.1%) 3 (4.1%)

TABLE 5
Complication of deep neck and facial infections

Complications Group A (n=47) Group B (n=73)  Total (n=120)

Trismus 38 (80.9%) 50 (68.5%) 73.30%
Dysphagia 12 (25.55) 13 (17.3%) 20.80%
Dyspanea 4 (8.5%) 4 (5.5%) 6.70%
Phonation change 4 (8.5%) 2 (2.7%) 5.00%
Tongue elevation 3 (6.4%) 2 (2.7%) 4.20%
Mediastnitis 1(2.1%) 3 (4.1%) 3.30%
Ludweg angina 1(2.1%) 0 0.80%

complication and so, doctors should give more attention to treat these cases.
Four points are significant for treatment, namely, control the airway, use
efficiently antibiotic, surgical drainage and involved tooth treatment as soon
as possible. This study added empirical data to support clinical imitation and
to afford serve as a database for future prospective study.
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