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ABSTRACT

Aim of the Study: To record the demographic incidence, as well as evaluate the patients that presented within a
1-year period at the Al-Salam Teaching Hospital in Mosul City, and identify the reasons, complications, duration of
hospital stay, treatment outcome and management protocols utilized for such instances.

Material and Method: Retrospective data collection for 68 patients presented to Al-Salam Teaching Hospital in
Mosul City complaining from Ludwig’s Angina swelling. Demographic informations with clinical parameters are
recorded including (age, gender, cause, referral place, duration of symptom, hospital stay, sign and symptom and
type of treatment performed.

Results: Show that female affected more than male, with age group between (41 — 50 years old). Dental infection
s are the most common cause with odontogenic pain and swelling are highest symptoms recorded. Patients stay
in the hospital 1 — 2 days and discharged with improvement. Best treatment are drainage and remove the cause &
Antibiotics. No mortality rate recorded.

Conclusion: Early identification, careful attention to airway maintenance, intensive intravenous antibiotic therapy,
and prudent management can reduce the risk of Ludwig's angina, which is a potentially fatal consequence.
Furthermore, it is critical to identify and, if possible, eradicate the infection's source with the surgical intervention.
Careful attention should be performed to geriatric and children to perform good oral hygiene with periodic dental
follow-up to avoid such serious complications.

Keywords Angina maligna and Morbus strangularis are two synonyms.
Ludwig’s Angina, Submental Swelling, Odontogenic Infection, Angere, meaning to strangle in Latin, is the synonym to word
Antibiotics, Surgical Drainage. (angina). Ludwig's angina victims have a choking sensation, which

is why the name is given. The disease's aggressiveness, quick
Introduction advancement leading to airway impairment, and high fatality rates

Apotentially fatal condition called "Angina Ludovici" or "Ludwig's  are well-known [2]. The lower second and third molars are the
angina" can cause airway blockage due to generalized cellulitis that most common sites of infection in people with Ludwig's angina,
affects the neck, floor of the mouth, and submandibular regions on  but any type of oral infection can cause this condition. If patient
both sides [1]. have peritonsillar or parapharyngeal abscesses, submandibular

gland sialadenitis, sialolithiasis, or peritonsillar or parapharyngeal
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abscesses, it can get worse [3]. Mandibular trauma, oral neoplasia,
lymphangiomas, penetrating injuries to the floor of the mouth,
and cultural behaviors like tongue piercing are among the other
potential causes [4,5].

A possible airway blockage or asphyxiation could result from the
displacement of the tongue superiorly and posteriorly caused by
subsequent swelling. The illness starts on one side of the body and
quickly spreads to the other [4]. Tissues swell quickly, which can
obstruct the airway or make it difficult to swallow saliva. Breathing
problems, mental changes (such as disorientation or a loss of
concentration), fever, soreness or swelling in the neck, redness of
the neck, weakness, extreme weariness, earaches, increased saliva
production, and an unpleasant odor are all symptoms. Dysphagia,
trismus, and odynophagia are further symptoms that may be
present. Brawny, hard, tender induration of the submandibular
region on both sides, accompanied by an elevation of the tongue,
are the characteristic indications [5].

Grodinsky developed five diagnostic criteria for Ludwig's
angina [6]. Instead of an abscess, they show an infection in the
submandibular space called cellulitis. The infection never just
affects one space, but both; it causes gangrene with serosanguineous
infiltration and little to no pus; it targets connective tissue, fascia,
and muscles instead of glandular structures; and it spreads through
continuity instead of lymphatics [6].

Factors that increase the risk of infection include cavitated carious
teeth, recent dental work, systemic diseases such as AIDS, and
organ transplantation as well as pain and suffering [7,8]. Other
possible causes of Ludwig's angina include mandibular trauma,
oral neoplasm, lymph-angiomas, penetrating injuries to the floor
of the mouth, and oral tumors. Treatment start with, protecting
the airway has been considered paramount. Although intravenous
steroid injections may alleviate edema and, by extension, the
danger of airway compromise, the gold standard of treatment
remains an aggressive broad-spectrum intravenous (IV) antibiotic
[9]. Tt is crucial to remove the infection's source and perform
surgical decompression of the fascial planes [10,11].

Aim of the Study

To record the demographic incidence, as well as evaluate the
patients that presented within a 1-year period at the Al-Salam
Teaching Hospital in Mosul City, and identify the reasons,
complications, duration of hospital stay, treatment outcome and
management protocols utilized for such instances.

Materials and Method

Study Design and Ethical Approval

A retrospective data collection was conducted for the patients
between January 2023 to January 2024 who attainted the
Emergency Department with the Maxillofacial Department of Al-
Salam Teaching Hospital in Mosul City of Nineveh Province. The
study follows the ethical principles of Declaration of Helsinki.
Approval to conduct this study was obtained from the Institutional
Review of the Authorised Scientific Committee in Nineveh Health

Directorate with the numbered session 256 in 5/ 6 / 2024 with
research number 2024083 (No. 22517, Date 9/ 6/ 2024).

Inclusion and Exclusion Criteria

All patients who were presented with clinical symptoms and signs
of Ludwig’s angina or diagnosed as Ludwig angina are included in
this study regardless to age or gender.

Involvement of other neck swelling or other space infection are
excluded, as well as any missed data cases also excluded from the
study.

Sample Size
The total sample size was (75) excluded seven cases because of
missed data so the sample size were (68) cases.

Method

A thorough dental and medical history was recorded. In addition
thorough physical examination conducted, including a systems
review, after taking the patient's medical history. All cases underwent
standard laboratory testing, including hemoglobin, differential
counts, erythrocyte sedimentation rate, urine, random blood
sugar, hepatitis B surface antigen, and human immunodeficiency
virus, renal and liver function test done on need. Radiographical
examination also recorded to detect the cause of infection.

Parameters Collection

Demographical informations

Age divided into six groups (1day- 10 years, 11-20 years, 21 — 30
years, 31 - 40 years, 41 — 50 years and more than 51 years. Gender
distributed too male and female.

Clinical Information Data includes
A. Causes

Dental Infection

Tonsil Infection

Tooth Extraction

Oral Mucosal Lesions

Traumatic Injuries

Periodontal Lesions

Medically compromised with Dental Infection

OooOooOooogdg

B. Referral Side

Dental Health Specialized Center
Primary Health care Centers
Private Clinic

Personal

Emergency Department

I B B R

C. Duration of Symptom
3 days

5 Days

7 Days

10 Days

More than 10 days

I o
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D. Hospital Stay Time
1 —2 days
3 —5 days
6 - 8 days
Mora than 10 days

I B B

E. Symptoms and Sign
Fever

Toothache

Submental swelling
submandibular swelling
Trismus

Elevation of the tongue
Difficulty in breathing
Poor Oral Hyigen
Halitosis

Submental and submandibular swelling bilateral

I Y Yy B B

F. Treatment
[l Observation & Antibiotics
[l Drainage / Antibiotics and follow-up
[J  Drainage and remove the cause & Antibiotics

Results

Sixty-eight patients enrolled in the study. The highest percent
of patients (24%) with age ranged from (41-50 years) followed
by patients aged less than ten years with 22% percent. Slight
differences between male to female with highest female percent
(51%). Causes also varied with peak to dental infection (46%)
while the least cause related to traumatic injuries and tonsiller
infection equally (3%, 3%). Different places can referee such
patients dental health specialized centers record the uppermost
percent (34%).

In accordance to duration of symptoms; more than third of patients
take five days to attain the hospital (32%). Forty percent of patients
stay for one to two days in the hospital only. Sign and symptoms
are also varied between patients the most common symptom are
tooth-ach, poor oral hygiene and submental swelling (90%, 75%
and 54%). Near sixty percent treated by drainage, remove the
cause and antibiotics. Table 1 show the descriptive analysis for all
cases in details.

Clinical Parameters No.of Pt.|, %
lday- 10 years 15 22%
11 — 20 years 8 12%
Age Groups 21 — 30 Years 13 19%
31 —40 Years 11 16%
41 — 50 Years 16 24%
More than 51 years 5 7%
Male 33 49%
Gender Female 35 51%
Dental Infection 31 46%
Causes Tonsil Infection 2 3%
Tooth Extraction 7 10%

Oral Mucosal Lesions 17 25%
Traumatic Injuries 2 3%
Causes Periodontal Lesions 4 6%
Medically compromised with Dental 5 7%
Infection ’
Dental Health Specialized Center 23 34%
Primary Health care Centers 11 16%
Referee Private Clinic 5 7%
Personal 12 18%
Emergency Department 17 25%
3 days 17 25%
. 5 Days 22 32%
Duration of 7 Dazs 20 29%
Symptom
10 Days 6 9%
More than 10 days 3 4%
1 —2 days 27 40%
Hospital 3 — 5 days 20 29%
Stay Time |6 — 8 days 9 13%
Mora than 10 days 12 18%
Fever 45 66%
Toothache 61 90%
Submental swelling 37 54%
submandibular swelling 18 26%
Symptoms Trismgs 29 43%
& Sign Elevation of the tongue 9 13%
Difficulty in breathing 19 28%
Poor Oral Hygiene 51 75%
Halitosis 27 40%
Subm.ental. and submandibular 13 19%
swelling bilateral
Observation & Antibiotics 10 15%
Treatment | Drainage / Antibiotics and follow-up | 18 26%
Plane Drainage and remove the cause & |, 50%
Antibiotics
Discussion

Ludwig’s angina considered as serious condition can end with
death if neglected. The main aim from this analysis study to record
the most age groups and gender that need to take care from the
causes that can result in such emergency situation need urgent
surgical intervention. Also emphasize the most common cause
with best management protocol.

Ludwig's angina typically affects a wide age range (from 1 day to
more than 51 years old). The first and fourth decades of life were
the most impacted age groups in this study, accounting for 22%
and 24%, respectively. These results are inconsistent with those
of Huang and colleagues' study [12], which found that 52.4% of
patients were in their 50s and 34.1% were in their 70s. The study
is consistent with the Okoji study, which had a mean age of 47.7
years [13].

Economic considerations may have had an impact on the patient
distribution in the present study. One possible explanation for the
high percentage of patients in our study who are in their 40s could
be a delay in this demographic, who are often busy with their work
and family lives, leaving little time for hospital presentations. For
this economically engaged demographic, going to the doctor means
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Figure one highlighting the different symptoms and sign percent.

Halitosis, 40%

Elevation of the
tongue, 13%
Difficulty in

breathing, 28% Trismus , 43%

Submental and
submandibular swelling
bilateral , 19%

submandibular
swelling, 26%

Fever , 66%

othache, 90%

Figure 1: Different Symptom and Sign Recorded in Patients.

missing work, which is something they'd rather not do, especially
in Mosul, as a city passes through many political circumstances
such as ISIS and COVID 19 that affect the economy. According
to multiple studies and surveys, the older age group (7th decade)
may be associated with the growing problem of younger careers
neglecting their elderly loved ones due to financial difficulties
[14], thereby delaying the presentation.

Previous researches has highlighted that men are more likely to
experience LA [15,16]. According to Botha and colleagues [17], as
well as Mahmud et al. [15], the male-to-female ratio ranged from
2.32:1to 5.5:1. Different societies can explain this gender disparity
by expecting men to work full-time as breadwinners, which may
make it difficult for them to prioritize their dental health.

The gender disparity in this study was not as significant as it was in
previous research. Several studies [18,19] have shown that females
are increasingly taking up the role of breadwinner in the Mosul
setting, and the time restrictions that come with being a family
may also be contributing to the disproportionately high percentage
of females in this sample with a slight difference (51%, 49%).
Financial support is a barrier that delays both genders' access to
dental treatment.

Researchers have discovered that odontogenic causes account for
up to 90% of adult Ludwig's angina cases [20-22]. Study findings
confirm that 46% of patients had an odontogenic source. Research's
small sample size may contribute to this, but it further supports
the idea that odontogenic foci are the primary cause of Ludwig's
angina. Specialized dental centers and emergency departments
receive the majority of cases (34%, 25%), where patients with
emergency dental problems like swelling are most common.

Ludwig's angina has been associated with systemic illnesses such
as hypertension, diabetes, and kidney disease. In this study, only
7% have medical problems, mostly diabetes. Okoje's study [13]
revealed that nearly 40% of patients had a systemic illness. Huang
et al. [12], reviewing a larger case series of 185 individuals, found
a comparable percentage of 34.1%. The small sample size of 68
patients in this study may be a contributing factor. Most of the
previous research [12,16,23,24] considered that diabetes was
the most prevalent co-morbidity. These researches clearly links
diabetes to impaired wound healing, impaired immunity, and
an increased risk of infection, as evidenced in Ludwig's Angina
[24,25].

The duration of symptom occurrence until hospital admission
ranged from 3 to more than 10 days, with the highest percentage
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(32%) occurring after five days of symptom occurrence. We
attribute this to the majority of patients seeking straight forward
treatment with antibiotics and analgesics until their symptoms
deteriorate. The hospital stays ranged from one day to more
than 10 days. Forty percent of patients improved within 1 to 2
day hospital stays and advised them to follow up as outpatients.
According to Okoje [13], more than 50% of the total spent more
than 10 days in the hospital. Rowe et al. documented a total of
7 days of hospital stay (2 days in the ICU and 5 in the hospital)
in their group of patients who had similarly undergone surgical
drainage; therefore, this is lower than the 93% of instances reported
[26]. Most patients dislike hospital stays, particularly when they
begin to improve. On the contrary, 18% of the patients who stayed
more than 10 days, especially older people, were more likely to
experience problems that necessitated more advanced treatment
and required subsequent care. In addition, they might suffer from
long-term systemic diseases like diabetes and hypertension. The
results are consistent with those of Huang et al., who also found
something similar [12]. The most common symptom recorded is
pain (90%) and swelling (54%), adjuvant to poor oral hygiene,
which increases the infection's spread.

Despite the potentially fatal nature of LA, all patients have shown
improvement, with no recorded mortality rate. Following antibiotic
treatment, surgical intervention, and removing the cause, there is a
good improvement [27-29].

In the Okoje study, two people (15.38%) died. Both individuals
arrived late and had uncontrolled diabetes mellitus, which
exacerbated the complications in the second case and led to death
on the ward [13].

Conclusion

Early identification, careful attention to airway maintenance,
intensive intravenous antibiotic therapy, and prudent management
can reduce the risk of Ludwig's angina, which is a potentially fatal
consequence. Furthermore, it is critical to identify and, if possible,
eradicate the infection's source with the surgical intervention.

Careful attention should be performed to geriatric and children to
perform good oral hygiene with periodic dental follow-up to avoid
such serious complications.
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