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ABSTRACT 

 

 
ARTICLE DETAILS 

 
Introduction: Ludwig's Angina (LA) is a bacterial infection of the submandibular space that can cause 

airway obstruction. Prompt surgical treatment and antimicrobial therapy are crucial. Airway evaluation 

is important to identify risk factors for difficult intubation and anatomical distortion that may require 

awake endotracheal intubation. 

Case presentation: A 22-year-old female presented to the emergency department with left 

submandibular pain, edema, increased skin temperature, and erythema with a history of grade III caries 

of 6 months evolution without treatment. Physical examination revealed extension to the left lateral neck 

region and mild respiratory distress. Classified as ASA grade III, the patient underwent awake intubation 

using dexmedetomidine (DXM) and ketamine (KET), followed by balanced general anesthesia for the 

surgical procedure. 

Clinical discussion: The patient's condition predicted high difficult airway, therefore awake intubation 

was performed to maintain spontaneous ventilation and reduce cardiac arrest risk. In this case, DXM 

was used to avoid anxiety and respiratory depression, while KET was employed for its analgesic, 

bronchodilator, and tachycardic effects. 

Conclusion: Ketamine and dexmedetomidine allow adequate spontaneous ventilatory mechanics, 

without respiratory depressant effect. Further research is needed to find more anesthetic drugs that can 

be used for intubation without suppressing autonomic ventilation, and to develop guidelines to prevent 

respiratory depressant effects in patients with LA. 
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INTRODUCTION 

Ludwig’s angina (LA) is a known, but rare, life-threatening 

surgical emergency unless recognized early and treated 

aggressively. (1) It is currently known as an uncommon 

pathology that affects children to elderly patients regardless 

of gender, although in a few reports, it has been described 

more frequently in women. The prevalence of infections on 

the floor of the mouth varies between 4 to 17%, with 

odontogenic infections being the main cause in 52 to 97% of 

the cases. (2) 

LA usually originates in a recently infected or extracted tooth, 

most commonly in the second and third lower molars.  

Airway management is the main basis of treatment in these 

cases.  Despite this, there are no specific guidelines and 

treatment depends largely on criteria and clinical experience.  
(1)  

Early surgical intervention may improve the condition of the 

patient airway.  This includes debridement of necrotic tissue 

and drainage of all collections of pathological fluid.  

Indications for surgery include patients who do not improve 

with antibiotics, soft tissue fluctuation detected on physical 

examination, and the presence of abscesses that are visible on 

imaging. (3)  
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Faced with a difficult airway the decision of the device for 

intubation depends on the characteristics of the patient and 

the experience of the anesthesiologist. These devices include 

direct laryngoscopy, video laryngoscope, intubation with a 

flexible endoscope, airway exchange catheter, retrograde 

guide cable, or placement of a supraglottic airway, 

supraglottic airway combined with an optical stylus with 

video, intubation with a flexible endoscope or retrograde 

intubation equipment.  If none of these alternatives achieves 

adequate orotracheal intubation there are invasive 

interventions such as surgical cricotrotomia, needle 

cricotrotomia with a regulated pressure device, 

cricothyrotomy with large caliber cannula, surgical 

tracheotomy, guided retrograde intubation, and percutaneous 

tracheotomy. (4)   

In this document we present the clinical case of a 22-year-old 

patient with the diagnosis of Ludwig’s angina, who 

underwent left submandibular open drainage, using ketamine 

(KET) and dexmedetomidine (DMX) as the anesthetic plan 

while being awake.  

KET is an anesthetic that blocks N-methyl-D-aspartate 

(NMDA) receptors, making it different from other anesthetic 

agents.  It has a lower cardiorespiratory depressant effect, 

preserves oxygenation, and has a powerful bronchodilator 

effect.  It can be used for sedation in spontaneous ventilation 

in many situations even for complicated procedures after the 

deterioration of the patient. (5)  

On the other hand, Dexmedetomidine is an α-2 adrenergic 

receptor agonist with sedative, anxiolytic, sympatholytic, and 

hypnotic effects that allow the integrity of respiratory 

functions to be preserved.  At the respiratory level, it induces 

a minimum depressant effect, allowing a wide margin of 

safety in various surgical scenarios.  It has a wide spectrum 

of clinical applications from "cooperative sedation" to the 

intubation process in difficult areas. (6)  

 

CASE REPORT 

A 22-year-old female,1.55 m in height and 75 kg weight, 

housewife, went to the medical emergency department 

referring left submandibular pain of 7 days of evolution, 

accompanied by edema, increased skin temperature, and 

erythema, with difficulty swallowing and mild respiratory 

distress. As a history of importance, the patient did not report 

chronic diseases or drug use regularly, unknown family 

history, without surgical and allergies history, and 

transfusions denied.  

History of grade III caries in the third left molar of 6 months 

of evolution, which did not receive timely treatment by its 

own decision.  

During the initial evaluation at the emergency department, the 

patient had stable vital signs, conscious and oriented, with 

mild respiratory distress. At the physical examination she 

presented edema and generalized erythema in the left 

submandibular region (Image 1), which extended to the left 

lateral region of the neck (Image 2), the patient's ventilation 

was compromised, without involving respiratory failure.   

 

Image 1. Generalized edema and erythema in the left 

submandibular region. 

 

 
 

Image 2. Left lateral region of the neck, with generalized 

edema and increased volume. 

 

On laboratory findings, Leukocytosis (13,400) with 

neutrophilia (85%) was reported in blood biometrics. While 

glucose, urea, creatinine, and serum electrolytes were not 

altered.  

The evaluation was requested by the maxillofacial surgery 

service, who, due to the clinical picture and history integrated 

the diagnosis of Ludwig’s angina, Therefore, it was decided 

to urgently perform an open drainage of the left 

submandibular abscess in the operating room.  

The evaluation was requested by the anesthesiology service 

and was established in its assessment of the airway: 

Mallampati modified by Samsoon and Young: Class IV. 

Interincisive distance: Class IV. Patil-Aldreti: Class II. 

Sternonomentonian distance: Class III.  Belhouse-Dore: 

Grade III. Upper Lipe Bite Test: Class II.  
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Mild respiratory distress was detected on physical 

examination of the head and neck; with edema and erythema 

in the left submandibular region and extension to the left 

lateral neck region, symmetrical thorax, with difficulty in 

amplexion and amplexation movements, remaining physical 

examination without major alterations.  The physical state of 

the patient was classified employing the classification of the 

American Society of Anesthesiology (ASA) establishing 

grade III.  

It was decided as an anesthetic plan intubation with an awake 

patient using intravenous drugs that would not compromise 

spontaneous ventilation and then use balanced general 

anesthesia to perform the surgical procedure. 

 

The patient was monitored -type 1 monitoring- in the 

recovery area, before the surgical procedure an anesthetic 

premedication was performed for intubation with atropine 1 

mg for an antisialagogue effect, administered intravenously, 

50 minutes before she went into surgery.  In addition, DXM 

was indicated intravenously at doses of 0.7 mcg/kg in 

continuous perfusion, to be administered for 20 minutes, and 

nebulization with lidocaine at 2%, 75 mg in 2 ml of 0.9% 

saline, was initiated for 5 minutes; later the patient entered 

the operating room to begin the surgical procedure.   

DXM was maintained at a perfusion dose of 0.7 mcg/kg/hour 

and gradually adjusted within the range of 0.2-1 mcg/kg/hour.  

Non-invasive monitoring was initiated in the operating room, 

recording vital signs within normal parameters.  

Supplemental oxygen was administered through nasal tips at 

5 liters per minute, two large-bore permeable peripheral 

pathways were secured, and analgesia was initiated with 150 

mcg of intravenous fentanyl, at this time the patient continued 

with spontaneous ventilation, which was only supported by a 

face mask that administered oxygen at 5 liters per minute, 

maintaining a 100% SpO2.  

Hypnosis continued with 75 mg intravenous ketamine, 

maintaining spontaneous ventilation and 100% SpO2; direct 

laryngoscopy was performed with Mac blade #4 (Cormack 

Lehane Class III), and was not possible to channel with 

orotracheal tube #7.5. Then it was decided to administer 50 

mg of KET IV in addition to 50 mcg of Fentanyl IV, the 

laryngoscope blade was changed to a straight Miller blade #4, 

and the second attempt of intubation was performed by 

performing direct laryngoscopy (Cormack Lehane Class II) 

and achieving intubation with orotracheal tube #7.5 (Image 

3), sealing pneumopackaging with 5 ml of air.   

The proper location of the endotracheal tube was verified by 

physical examination of the pulmonary regions and 

corroborated with capnography observing a CO2 of 35 

mmHg. Anesthetic induction was performed with Propofol at 

1.5 mg/kg and myoremediation with 10 mg of Cisatracur; In 

addition, analgesia was administered with 200 mcg of 

Fentanyl IV.  

 

 
Image 3. Second attempt at difficult airway intubation. 

 

Controlled mechanical ventilation was initiated with the 

following parameters: Tidal volume: 400 ml, respiratory rate: 

10 breaths per minute, 1:2; Positive pressure at the end of 

expiration: 6 cmH2O, CO2: 35 mmHg, FiO2: 60%, 

Sevoflurane at 3%, minimum alveolar concentration 1.0 

The patient was maintained with adequate hemodynamic and 

ventilatory parameters during the surgical procedure (Images 

4-5), hypnotic management during the transanestesic period 

was with sevoflurane maintaining minimum alveolar 

concentration between 0.7 and 0.8, analgesia was managed 

with Fentanyl in continuous perfusion between 2.0 - 3.0 

mcg/kg/h. Additionally were administered as adjuvants: 

Paracetamol 1 g IV, Ketorolac 30 mg IV, Ondansetron 7 mg 

IV, and Dexamethasone 8 mg IV.   

 

 

Image 4. An incision on the area in which greater 

fluctuation of purulent contents was palpated. 
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Image 5. Open drainage of 60 ml of purulent material. 

 

The surgical procedure was terminated (Image 6) and then 

extubation was performed with the patient awake in the 

surgical room and without eventualities, emersion by 

pharmacological redistribution, presented protective reflexes 

of the airway with spontaneous ventilation.  The patient was 

successfully discharged from the operating room with a 1/10 

Analog Visual Pain Scale plus a 9-point Aldrete. Oxygen was 

administered by nasal tips at 4 liters per minute and was kept 

under surveillance with continuous non-invasive monitoring 

in the postoperative care unit without surgical anesthesia 

complications.   

 

 

Image 6. Surgical procedure completed; intubated 

patient initiated postoperative period. 

 

After surgery, the patient remained hospitalized for 72 hours 

with surgical wound care with soap and water every 24 hours, 

antibiotic management with ceftriaxone 1 g IV every 12 hours 

and metronidazole 500 mg IV every 8 hours, in addition to 

analgesic treatment with acetaminophen 1 g IV every 8 hours 

plus ketorolac 30 mg IV every 8 hours. She was subsequently 

discharged satisfactorily, with outpatient medical follow-up 

by the maxillofacial surgery service. 

 

DISCUSSION 

Ludwig’s angina is defined as a bacterial infection of the 

submandibular space that can rapidly spread to the 

surrounding subcutaneous tissue.  This condition can cause 

airway obstruction, which can be fatal if proper surgical 

treatment and antimicrobial therapy are not given.  Patients 

often have initial symptoms of sore throat or submandibular 

pain and fever.  The infection can spread rapidly to the 

surrounding soft tissues and airways, causing symptoms such 

as trismus, dysphagia, and drooling.  Physical examination 

may reveal swelling and redness in the submandibular region 

and leakage of pus from the floor of the mouth. (7) 

LA needs to be treated promptly and with an adequate 

assessment of the airway, the objective of the evaluation of 

the airway is to identify risk factors that have been associated 

with laryngoscopy, ventilation, or difficult intubation.   The 

LA conditions an anatomical distortion and a difficult airway, 

this can be exacerbated depending on the patient’s anatomy, 

which forces a first intensive endotracheal intubation with the 

patient awake to ensure the airway (8).   

In the previous clinical case, we decided to classify the airway 

as "difficult", using the scale of the predictive index of 

difficult intubation (IPID), which is an instrument of 

correlation and the sum of the scales of prediction of the 

airway difficulty that make it, whose total sum, depending on 

the class or degree of the scales, provides a score of 5 to 18 

points, which are divided as follows: easy intubation (5-7 

points), discrete difficulty (8-10 points), frank difficulty (11-

13 points), great difficulty (14-16 points) and finally difficult 

intubation (17-18 points).  Several studies have shown a 

correlation between IPID and Cormack in the diagnosis of 

difficult intubation in patients undergoing surgery (9)  

The scales that make up this predictive index (IPID) include: 

The Mallampati modified, Patil-Aldreti (thyromentonian 

distance), sternonomentonian distance, interincisors distance, 

and mandibular protrusion. (8) In this case, while evaluating 

the patient, the predictor indicated a difficult intubation, due 

to a score of 17 points, so preparing for this situation was 

decisive to achieve an adequate intubation without 

complications. 

On the other hand, awake intubation is the most widely used 

technique in the presence of a known difficult airway.  The 

main indication for intubation in the awake patient is a 

planned difficult airway, which will lead to difficult 

intubation. (10) Failure of the tracheal intubation almost 

always goes hand in hand with difficulty in ventilation with a 

facial mask, which generates hypoxemia that becomes an 

emergency by not being able to intubate and ventilate, which 

translates into not being allowed to oxygenate the patient 

properly. (11)   

In awake patient intubation one of its main advantages is to 

maintain spontaneous ventilation in the patient, which gives 

us the security of spontaneous ventilation itself, even if it is 
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not possible to intubate it quickly, reducing the risk of cardiac 

arrest. 

In this case, the LA conditioned a high risk of respiratory and 

ventilatory complications by a high predictive rate of difficult 

intubation, and for the presence of edema and erythema 

generalized in the left submandibular region extended 

towards the left lateral region of the neck and that 

compromised the adequate ventilation of the patient.  

As mentioned before, DXM is a selective alpha-2 adrenergic 

receptor agonist that can cause sedation, anxiolysis, reduction 

of analgesics, reduced salivary secretion, and minimal 

respiratory depression, which is beneficial for patients with a 

difficult or unstable airway undergoing intubation with an 

awake patient. (10) We decided to use DXM in perfusion for 

our patient to respond and be cooperative, avoiding anxiety 

and respiratory depression, in addition to the minimal 

respiratory depression that it caused was very beneficial by 

not starting respiratory depression as would have happened 

with other anesthetic drugs such as fentanyl, Propofol, and 

midazolam;  which have been used in similar cases, however, 

have reported higher incidence of respiratory depression. (10)  

Another benefit of DXM is that it acts as an adjuvant to 

improve the duration and quality of analgesia by causing 

synergistic effects with opioids, improving patient safety, 

increasing patient satisfaction, and improving clinical 

efficacy. (12)  

On the other hand, KET is a dissociative agent that produces 

a catatonic state, analgesia, and amnesia. Its mechanism of 

action is given by NMDA, opioid, muscarinic, GABA, and 

monoaminergic receptors. It disrupts the thalamocortical and 

limbic systems, so patients often have nystagmus and 

abnormal limb movements unrelated to painful stimuli. (13) 

We used KET in our patient due to the advantage of its 

additional analgesic property, with little respiratory 

depression along with preserved airway protective reflexes, 

bronchodilator effect, and a hemodynamic effect of 

tachycardia and hypertension by inhibition of catecholamine 

reuptake, which helped to counteract one of the effects of 

DMX: bradycardia.   

As for the dose used is supported by the literature that 

appropriate doses, such as the one used in the patient, a 

powerful analgesic, generate analgesia comparable to the use 

of morphine or fentanyl, which gives us the advantage of 

ensuring an adequate absence of pain since the minimum dose 

used of fentanyl together with the effect of KET ensured us 

adequate analgesia without respiratory depression. (14)   

The literature showed that these benefits in intubation in 

awake patients are because of its extreme liposolubility, as it 

ensures a rapid transfer through the blood-brain barrier and 

therefore, a rapid onset of action, which usually occurs 

between 45 to 60 seconds after intravenous administration (15) 

which in the case of the patient was necessary to achieve 

intubation in the shortest possible time. KET is also 

recommended in moderate to severely painful and high 

anxiety procedures, such as abscess drainage. (13)  In this case 

KET was administered intravenously with a latency time of 

less than 1 minute and for the short duration of its effect 

(between 15 and 30 minutes); which along with the effect of 

DMX assured us that the patient would continue awake and 

with spontaneous ventilation. (13)  

 

CONCLUSION 

Knowledge of the anatomy of the airway, the scales that 

evaluate it, and the risk factors involved are essential to 

choosing how to approach the airway, either with a 

conventional anesthetic induction technique or intubation 

with an awake patient. This will help us reduce the risk of 

perioperative complications, taking into consideration the 

knowledge and skill of the anesthesiologist, who must be 

always prepared for the correct care of patients with difficult 

airway. This time a case was presented with a high risk of not 

being able to intubate and ensure the airway, so it was decided 

to apply the method considered safer for the patient. The use 

of drugs such as ketamine and dexmedetomidine allows 

adequate spontaneous ventilatory mechanics, without the 

respiratory depressant effect as in cases where opioids and 

muscle relaxants are used.   

The Angina of Ludwig is a potentially lethal pathology, and 

its diagnosis can be determined by considering the risk factors 

such as tooth decay, trauma, malnutrition, diabetes mellitus, 

alcoholism, and immunosuppression. Further studies are 

needed for the use of anesthetic drugs available in the 

anesthesia area to know how to achieve intubation with the 

awake patient without suppressing autonomous ventilation. 

That’s why ketamine and dexmedetomidine should be more 

studied in the context of difficult intubation and intubation in 

an awake patient that will allow us to know how patients 

respond and above all create guidelines that will help not to 

have the respiratory depressant effect as in the case of opioids 

and muscle relaxants. 
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