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Rapid airway impairment brought on by Ludwig's angina may require careful antimicrobial
treatment or surgery. Objective: To compare the airway compromise and hospital stay in
conservative versus surgical approach in cases with Ludwig's Angina. Methods: This
experiment was conducted at Liaquat University using a non-probability consecutive sampling
technique to recruit 76 patients, aged 18 to 40, diagnosed with early-stage Ludwig's angina
without airway obstruction. Quasi-experimental study.There were 38 patients in each group,
and participants were randomized to either the surgery group or the conservative treatment
group.Outcomes such as airway compromise and length of hospital stay were recorded and
compared between groups using t-tests and Fisher's exact tests. Results: The conservative
group's mean age was 30.58 + 5.52 years, while the surgical group's was 31.34 +5.92 years.There
were 11females(28.95%)and 27 males(71.05%)in the conservative group and 8 females(21.05%)
and 30 males(78.95%)in the surgical group. There was a statistically significant difference(p <
0.001) in the length of hospital stay between the surgical group (6.97 + 1.10 days) and the
conservative group (5.05 + 0.89 days).Five patients (13.16%) in the surgical group and three
patients (7.89%) in the conservative group experienced airway impairment; however, this
difference was not statistically significant (p = 0.706). Conclusion: Conservative treatment,
being less invasive, can be effective in mild cases, leading to shorter hospital stays and a
reducedrisk of airway compromise.

INTRODUCTION

The severe ailment known as Ludwig's angina, or "Angina
Ludovici," is characterized by extensive cellulitis that
affects the neck, the floor of the mouth, and the
submandibular areas on both sides, which may restrict the
airway[1]. Ludwig's angina, also known as "Angina Maligna"
or "Morbus Strangularis,” gets its name from the Latin verb
"angere," which means to strangle, and reflects the feeling
of chokingitinduces. Ironically, it was first documented by
German physician Wilhelm Frederick Von Ludwig in 1836.

However, he passed away in 1865 from inflammation in his
neck, which was thought to be related to theillness. Ithasa
notoriously high mortality rate due toits rapid progressand
because of this airway may very quickly become
compromised if acute treatment is not given [2]. Patients
with a history of dental infections, mainly from the lower
second and third molars, are more likely to develop
Ludwig's angina [3]. Additionally, it can exacerbate
diseases like sialolithiasis, peritonsillar and
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parapharyngeal abscesses, or submandibular gland
sialadenitis[4]. Mandibular trauma, penetrating injuries to
the floor of the mouth, oral malignancies, lymphangiomas,
and cultural customs such as tongue piercing are
additional contributing factors [5]. The swelling that
results may cause the tongue to move backward and
upward, which could restrict the airway and cause
asphyxiation. The infection usually starts in one side but
quickly spreads to both sides causing very quick swelling of
tissue that can block the airway and manage saliva [6, 7].
The identification and treatment for Ludwig's angina
urgentlyisimportant as delayed intervention may increase
morbidity considerably with a 10 % to the 50 % reported
case fatality rates[8]. The management of Ludwig's angina
most commonly involves two principal routes, as follows:
conservative treatment and surgery[9]. The conservative
treatment mainly depends on broad-spectrumintravenous
antibiotics, supportive care and close airway status
monitoring [10]. This approach is one used to successfully
control the infection, reduce immediate complications and
provide an avenue for spontaneous resolution of swelling.
The 2022 study on Ludwig's angina found that 20% of
patients required tracheostomy and 10% experienced
mortality despite aggressive treatment, emphasizing the
importance of early surgical intervention [11]. However,
surgery is typically recommended for significant risk of
airway involvement or when conservative measures are
inadequate. Surgical therapy may include drainage of any
abscesses, submandibular space decompression and for
severe cases tracheostomy to secure the airway [12]. The
choice of the best treatment is still a matter for discussion
in medical schools, although these treatments appear to
be available.The decision depends on the severity of
infection, clinical status of patient as well as risks and
benefitsassociated with both. Clearly there are theoretical
implications for patient outcome, mostimportantly time to
first waking and therefore length of stay in hospital stress
has been placed on having a secure airway at the end of
surgery.To compare conservative and surgical
interventions for hospital stay in patients with Ludwig's
angina, this randomized controlled trial was conducted
thatincluded the airway compromise at some point during
treatment as an additional important outcome measure.
Through a systematic analysis of these important
variables, the study aims to provide evidence that allow
clinicians to make data-driven decisions based on
individual patient situations.Ultimately, the purpose of this
research was to inform on how management strategies for
Ludwig's angina can progress so patients receive best and
timely care when required without significant
complicationsthatarise with suchacritical condition.
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METHODS

Using a non-probability successive sampling technique,
this quasi-experiment was carried outinthe Department of
Oral and Maxillofacial Surgery, Institute of Dentistry,
Liaquat University of Medical and Health Sciences,
Jamshoro/Hyderabad, from January 27,2024, to October1,
2024.Following an explanation of the study's goals, all
participants provided written informed permission, and
CPSP and the hospital's ethical review committee granted
theirethicalapproval (CPSP/REU/DSG-2020-166-32240).
The WHO calculator was used to determine the sample size
usingthe following formula:

52
0= 2% (Zap +2) X

Parameters included a 90% confidence level, 5% alpha
error, an anticipated proportion of airway compromise in
the conservative group of 26.3%, and 2.9% in the surgical
group [13]. A total of 76 Ludwig's angina patients were
includedinthe study, with 38 instances per group being the
determined sample size. Included were patients with
Ludwig's angina of either sex, ages 18 to 40, who had early-
stage symptoms such as neck pain, neck erythema or
swelling, swollen jaw, cheeks, or tongue, painful tongue, or
anabscessed tooth. Patients with a history of maxillofacial
trauma or prior submandibular surgery, those with
systemic diseases such as diabetes mellitus or
immunosuppression, and individuals unable to provide
informed consent at the time of the procedure were
excluded. Using the lottery approach, patients who met the
aforementioned criteria were chosen and split into two
groups: Group A (conservative treatment) and Group B
(surgical treatment), each of which had 38 patients. Each
patient gave their informed written consent, with
translations available upon request. All procedures were
performed by a resident maxillofacial surgeon under the
supervision of a consultant, and study variables were
recorded on a standardized proforma. Patients with early-
stage Ludwig's angina, in which the airway was
uncompromised, made up the sample; patients with airway
blockage were not included. Without any concurrent
infections, all groups were given the same antibiotics for
the same amount of time. Airways were assessed through
clinical examination and pulse oximetry, with respiratory
compromise identified by symptoms such as anxiety,
cyanosis, stridor, tachypnea, low oxygen saturation level,
inable to lie supine, alar flarness, and intercostal or
supraclavicularindrawing. For five days, Group A was given
intravenous cefotaxime (1g twice day) and metronidazole
(500 mg three times daily), with dosages modified in
accordance with culture findings. Group B underwent
surgical decompression with stab incisions and drain
placement in the submandibular and submental spaces.
Monitoring was done for patients for the airway
compromise, and if needed emergency tracheostomy was
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performed. Outcomes, including airway compromise,
mortality, and length of hospital stay, were assessed over a
15-day follow-up. Inter observer variability in airway
compromise assessment was minimized using
standardized protocols, with good agreement observed (k
= 0.91). SPSS version 22.0 was used to analyze the data.
While categorical data, such gender and airway
impairment, were presented as frequencies and
percentages, continuous data, like age and length of stay,
were summarized as means and standard deviations. Both
the t-testand Fisher's exact test were used to compare the
outcome variables (length of stay and airway compromise)
between the two groups. The length of hospital stay was
evaluated using the Shapiro-Wilk test, which revealed that
it was regularly distributed (p=0.16). Statistical
significance was definedasap-value of less than 0.05.

RESULTS

Patientsin the surgery group were 31.34 +5.92 years old on
average, compared to 30.58 + 5.52 years old in the
conservative group. The conservative group included 1
females(28.95%) and 27 males(71.05%), while the surgical
group comprised 8 females(21.05%)and 30 males(78.95%)

(Table1).
Table 1: Age and Gender Distribution of Conservative and Surgical
Approaches(n=76)

Conservative

Surgical Mean = SD

Characteristic

Mean = SD/Frequency (%) /Frequency (%)
Age (Years) 30.58 +5.52 31.34 £5.92
Gender
Female 11(28.95) 8(21.05)
Male 27(71.05) 30(78.95)

The average length of stay was 5.05 + 0.89 days in the
conservative group and 6.97 = 1.10 days in the surgical
group, indicating a statistically significant difference (p <
0.001). Five patients (13.16%) in the surgical group and
three patients(7.89%)inthe conservative group had airway
impairment; however, the difference was not statistically
significant(p=0.706)(Table 2).

Table 2: Comparison of Length of Stay and Airway Compromise
between Two Approachesin Ludwig's Angina(n=76)

Conservative Mean

Surgical Mean * SD
/Frequency (%)

Characteristic p-Value

+ SD/Frequency (%)

SLfa”yg(t[?asz) 5.05 + 0.89 6.97+1.10 <0.001*
Airway Compromise
No 35(92.11) 33(86.84) 0.706**
Yes 3(7.89) 5(13.16)

*Student ttest; **Fishertest
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DISCUSSION

There is a debate regarding treatment of Ludwig's angina,
with the primary goal being to secure the airway and
control the spread of infection. The purpose of this study is
to evaluate the results of treating Ludwig's angina
conservatively versus surgically [14].  According to this
research, early-stage Ludwig's angina can be effectively
treated conservatively—with antibiotics, corticosteroids,
and close observation—to prevent surgery and associated
side effects. However, surgical intervention is essential for
advanced cases with airway obstruction or rapid disease
progression, as it reduces mortality and prevents severe
complications, especially when conservative methods fail.
Difference in length of hospital stay was statistically
significant. The mean LOS for Group A was shorter (5.05
days(SD=0.89))compared to Group B(6.97 days(SD=1.10))
suggesting faster recovery for less severe cases using
conservative treatment [15, 16]. Results of the present
study indicated that airway compromise was more (13.2%)
common in Group B than Group A (7.9%), suggesting vital
role of surgical interventions towards better managing
cases of Ludwig's angina. The reason for this higher rate of
airway compromise in the surgical group may be because
by presenting with more advanced stage, patients in this
group had already undergone initial conservative
measures requiring surgical management. Airway
compromise in Ludwig's angina occurs due to swelling and
cellulitis of submandibular, sublingual, submental space
due to the obstruction of airway [17]. As the extent of
Ludwig's angina progresses, there is increased risk of
airway compromise [18]. In these cases, it is, therefore,
necessary to perform an incision and drainage to relieve
the pressure, remove the pus, and to secure the airway.
Thisisinconsonance with otherresearchesindicating that
itis only advisable to operate to treat severe cases of such
insulinomas[18, 19]. However, it may be seen that Group A
presented with comparatively less airway compromise
implying that the clinical management through antibiotics,
corticosteroids and monitoring may therefore be
appropriate in early, less severe or localized infection
where the airway is not at an imminent risk. Nonetheless,
any instance of airway compromise was seen in the
conservative group, and therefore underscores on the
need to monitor patients closely and not hesitate to move
tosurgeryifneeded[20].

CONCLUSIONS

Conservative treatment, being less invasive, may be
effective in managing milder cases of Ludwig's angina, and
isassociated with shorter hospital stays and a reduced risk
of airway compromise. However, each patient requires an
individualized treatment plan, tailored to their clinical
presentationand physician'sjudgment.
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