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1. Introduction 

Fiberoptic bronchoscopy (FOB) has rapidly 

ascended from a niche diagnostic modality to an 

indispensable cornerstone of modern pulmonary 

medicine. Since its inception, the scope of FOB has 

expanded well beyond simple visualization, now 

encompassing complex diagnostic tissue sampling, 

staging of malignancies, and therapeutic interventions 

for airway obstruction.1 As the procedural capabilities 

of interventional pulmonology have grown, so too has 

the complexity of the patient population requiring these 

services. Anesthesiologists and pulmonologists are 

increasingly confronted with a challenging 

demographic: patients with advanced stages of lung 

cancer, severe chronic obstructive pulmonary disease 

(COPD), and significant extrapulmonary comorbidities.2 

These patients often present with profound 

physiological derangements, including extrinsic airway 

compression, massive pleural effusions, and severe 

ventilation-perfusion (V/Q) mismatches. Consequently, 

they are frequently classified as American Society of 

Anesthesiologists (ASA) Physical Status III or IV, 

rendering them high-risk candidates for any form of 

procedural sedation or anesthesia. The ability to 
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A B S T R A C T  

Introduction: Fiberoptic bronchoscopy (FOB) in patients with American Society 
of Anesthesiologists (ASA) physical status III presents a significant anesthetic 

challenge. General anesthesia carries risks of hemodynamic instability and 
respiratory compromise, while conventional topical anesthesia is often 
insufficient for cough suppression. This study evaluates the efficacy of 
transtracheal block (TTB) combined with dexmedetomidine as a primary 

anesthetic strategy to preserve spontaneous ventilation in high-risk patients. 
Case presentation: We present a serial case report of four adult males (aged 
43-66 years) with severe pulmonary comorbidities, including advanced lung 
malignancies, atelectasis, and massive pleural effusion. All patients were 

classified as ASA III. The anesthetic protocol utilized a multimodal approach: 
intravenous dexmedetomidine sedation (loading dose 1 mcg/kg, maintenance 
0.2-0.7 mcg/kg/hr) combined with a TTB using 20 mg of 2% lidocaine. All 
procedures were successfully completed without conversion to general 

anesthesia. Hemodynamic monitoring revealed that mean arterial pressure 
(MAP) and heart rate variability remained within 15% of baseline. No episodes 
of desaturation (SpO2 < 90%) or significant periprocedural respiratory distress 
were observed. Patients demonstrated rapid recovery with minimal coughing 

(Visual Analog Scale for Cough < 2/10) and were discharged from the ICU within 
24 hours. Conclusion: Transtracheal block combined with dexmedetomidine 
provides profound airway anesthesia while maintaining spontaneous ventilation 
and hemodynamic stability. This technique represents a superior safety profile 

compared to general anesthesia for complex bronchoscopy in patients with 
compromised respiratory reserve. 
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perform necessary diagnostic or therapeutic procedures 

in this vulnerable population hinges critically on the 

safety and efficacy of the chosen anesthetic strategy. 

The anesthetic management of high-risk patients 

undergoing FOB represents a profound clinical 

dichotomy, often forcing clinicians to choose between 

two imperfect paradigms: General anesthesia (GA) or 

moderate sedation with conventional topicalization.3 

General Anesthesia, typically involving the induction of 

unconsciousness and neuromuscular blockade, offers 

the operator distinct advantages: total patient 

immobility, complete suppression of the cough reflex, 

and a secured airway. This creates an ideal static field 

for delicate biopsies or complex therapeutic maneuvers. 

However, in patients with severe pulmonary pathology, 

GA comes at a significant physiological cost. The 

induction of GA invariably ablates protective airway 

reflexes and diaphragmatic tone. In the supine position, 

the loss of diaphragmatic tension allows abdominal 

contents to shift cephalad, compressing dependent lung 

segments and exacerbating atelectasis. Furthermore, 

the transition to positive pressure ventilation (PPV) 

fundamentally alters intrathoracic dynamics. In 

patients with decreased lung compliance (fibrosis, large 

tumors) or air-trapping pathologies (severe COPD, 

asthma), PPV can precipitate dangerous sequelae. High 

intrathoracic pressures can reduce venous return, 

leading to severe hypotension and hemodynamic 

collapse, particularly in patients who are 

intravascularly volume-depleted or have right 

ventricular strain. Additionally, PPV carries the risk of 

barotrauma and can complicate ventilator weaning, 

potentially leading to prolonged ventilator dependence 

and extended intensive care unit (ICU) stays. For a 

patient with a massive pleural effusion or a large 

mediastinal mass, the loss of spontaneous negative-

pressure ventilation can be catastrophic, precipitating 

airway collapse that is difficult to manage even with an 

endotracheal tube in place.4 

Conversely, the alternative approach—conventional 

conscious sedation relying on benzodiazepines (such as 

midazolam) and opioids (such as fentanyl) combined 

with superficial oropharyngeal topicalization—avoids 

the hemodynamic shifts of GA but introduces its own 

set of hazards. The primary limitation of this top-heavy 

approach is the frequent failure to achieve adequate 

anesthesia of the lower airways.5 The cough reflex, 

triggered by irritation of the carina and mainstem 

bronchi, is one of the most potent reflexes in the human 

body. Conventional spray and go techniques or 

nebulized lidocaine often fail to penetrate the vocal 

cords effectively or are distributed unevenly due to 

anatomical obstruction or poor inspiratory effort. 

Consequently, instrumentation of the highly sensitive 

tracheobronchial tree often elicits vigorous, 

uncontrolled coughing. This not only degrades image 

quality and prolongs procedure time but can also lead 

to significant complications. Uncontrolled coughing 

causes dangerous spikes in intrathoracic and 

intracranial pressure, increases the risk of hemorrhage 

from biopsy sites, and can precipitate laryngospasm or 

bronchospasm. To combat this, clinicians often 

escalate sedation doses, inadvertently crossing the 

threshold into deep sedation where respiratory 

depression, hypercapnia, and upper airway obstruction 

become imminent risks—a precarious situation in a 

patient with little physiological reserve.6 

To resolve this dilemma, a technique is required that 

provides the profound lower airway anesthesia of GA 

while preserving the respiratory mechanics of the 

awake state.7 Transtracheal Block (TTB) emerges as a 

physiologically elegant solution that targets the 

problem at its neuroanatomical source. The sensory 

innervation of the airway is distinct and 

compartmentalized. While the glossopharyngeal and 

superior laryngeal nerves supply the oropharynx and 

supraglottic structures, the recurrent laryngeal nerve 

and vagal branches are responsible for the rich sensory 

innervation of the trachea, carina, and mainstem 

bronchi—the precise areas most sensitive to 

bronchoscopic manipulation. TTB involves the targeted 

delivery of a local anesthetic, typically lidocaine, directly 

into the tracheal lumen via the cricothyroid membrane. 

The technique exploits the very reflex it aims to 

suppress. The rapid injection of local anesthetic into the 

airway during deep inspiration provokes an immediate, 

vigorous cough. This cough generates high-velocity 

turbulent airflow that effectively aerosolizes and 

disperses the local anesthetic broadly throughout the 

tracheobronchial tree, coating the vocal cords 
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(retrograde spread) and the distal airways (anterograde 

spread). Despite its anatomical logic and established 

efficacy in historical contexts, TTB has fallen into 

relative disuse in many centers, often replaced by less 

invasive but less effective nebulization techniques.8 

Nebulized lidocaine, while non-invasive, suffers from 

significant pharmacological inefficiency; a large portion 

of the drug is lost to the atmosphere or deposited in the 

mouth and pharynx, with unpredictable concentrations 

reaching the target receptors in the lower airway. In 

contrast, TTB ensures that a known, potent dose of 

anesthetic is delivered directly to the site of action, 

providing dense mucosal anesthesia that effectively de-

afferents the lower airway. This profound sensory 

blockade allows the bronchoscope to navigate the 

carina and bronchi with minimal patient reaction, 

significantly reducing the sympathetic surge associated 

with airway instrumentation. 

While TTB solves the issue of sensory blockade, the 

psychological stress and anxiety associated with awake 

airway procedures require effective sedation. The ideal 

sedative for high-risk respiratory patients must provide 

anxiolysis and patient cooperation without blunting the 

respiratory drive. Dexmedetomidine, a highly selective 

alpha-2 adrenergic agonist, represents a paradigm shift 

in procedural sedation. Unlike GABA-ergic agents 

(propofol, benzodiazepines) or mu-opioid agonists, 

which cause dose-dependent respiratory depression 

and airway collapse, dexmedetomidine acts on the 

locus coeruleus to induce a state of cooperative 

sedation that closely mimics non-REM sleep. Patients 

sedated with dexmedetomidine remain rousable to 

verbal stimuli and, crucially, maintain spontaneous 

ventilation and protective airway reflexes even at deeper 

levels of sedation.9 

The integration of TTB with dexmedetomidine offers 

a theoretically ideal pharmacodynamic profile for awake 

airway procedures in high-risk candidates. The TTB 

provides the necessary suppression of the cough reflex 

(afferent blockade), while dexmedetomidine provides 

the necessary central sedation and blunting of the 

sympathetic response (central modulation) without 

compromising respiratory mechanics. This multimodal 

airway anesthesia approach allows the patient to 

breathe spontaneously, utilizing their own negative 

inspiratory force to maintain lung aeration and venous 

return—a vital safety mechanism for patients with 

compromised cardiac or pulmonary function. 

Furthermore, by reducing the coughing and straining 

associated with light sedation, this combination 

minimizes the risk of barotrauma and hemodynamic 

instability.10 

Despite the theoretical advantages of this combined 

approach, literature detailing its application specifically 

in ASA III patients with severe pulmonary 

comorbidities—such as massive atelectasis, large 

tumors, and significant pleural effusions—remains 

limited. Most existing studies focus on awake 

intubation for difficult airways in otherwise stable 

surgical patients, rather than diagnostic bronchoscopy 

in patients with active, severe lung pathology. This 

manuscript aims to bridge the gap between regional 

anesthesia techniques and interventional pulmonology 

requirements in this critical patient population. We aim 

to evaluate the clinical efficacy and safety of a 

standardized protocol utilizing transtracheal block 

combined with dexmedetomidine as a primary 

anesthetic strategy. We hypothesize that this 

multimodal approach will provide superior operating 

conditions—characterized by excellent cough 

suppression and patient cooperation—while preserving 

spontaneous ventilation and ensuring hemodynamic 

stability, thereby avoiding the profound physiological 

risks associated with general anesthesia. The novelty of 

this study lies in its specific application to a series of 

high-complexity medical patients who would 

traditionally be considered borderline candidates for 

either sedation (due to cough risk) or General 

Anesthesia (due to ventilator risk). By presenting a 

serial case report of four patients with advanced 

pathology (T4 tumors, massive effusions), we seek to 

demonstrate that TTB is not merely a historical relic but 

a vital, modern skill that can significantly alter the risk-

benefit profile of bronchoscopy for the most vulnerable 

patients. We postulate that preserving the awake 

physiology through targeted nerve blocks is superior to 

replacing physiology with mechanical ventilation in this 

specific cohort. 
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2. Case Presentation 

Written informed consent was obtained from all 

patients and their legal guardians prior to the 

procedure. This consent explicitly covered the 

anesthetic technique (transtracheal block with 

sedation), potential risks, and alternatives. 

Furthermore, separate written informed consent was 

obtained from each patient for the publication of their 

anonymized medical data and clinical details in this 

case report.  

All patients underwent a standardized pre-operative 

assessment, including STOP-BANG scoring for 

obstructive sleep apnea and Mallampati airway 

classification. To minimize the risk of pulmonary 

aspiration, a crucial consideration in patients with 

compromised airway reflexes, all subjects received 

pharmacologic prophylaxis consisting of intravenous 

ranitidine (50 mg) and metoclopramide (10 mg). 

Sedation was achieved using a protocolized 

dexmedetomidine regimen designed to maintain 

spontaneous ventilation. A loading dose of 1 mcg/kg 

was administered over ten minutes, followed by a 

titrated maintenance infusion (0.2–1.4 mcg/kg/hour) 

to target a Richmond Agitation-Sedation Scale (RASS) 

score of -1 to -2, ensuring a state of cooperative 

sedation. Supplemental topical anesthesia of the 

oropharynx was provided via 10% xylocaine spray to 

blunt the gag reflex during bronchoscope insertion. The 

cornerstone of the anesthetic strategy was the 

transtracheal block. Following anatomical identification 

of the cricothyroid membrane, a 22G or 24G needle was 

introduced perpendicular to the skin. Correct 

intratracheal placement was confirmed by the 

aspiration of air. Subsequently, 20 mg (1 mL) of 2% 

lidocaine was rapidly injected during deep inspiration. 

This maneuver utilizes the patient’s inspiratory airflow 

to disperse the anesthetic throughout the 

tracheobronchial tree, effectively suppressing the cough 

reflex. Comprehensive hemodynamic surveillance was 

maintained throughout the procedure via continuous 

5-lead electrocardiography, pulse oximetry, and non-

invasive blood pressure monitoring cycled at three-

minute intervals. Table 1 summarizes patient 

characteristics and hemodynamic outcomes. 

 

Case 1: Complex atelectasis with hypoalbuminemia 

Mr. S, a 45-year-old male presenting with severe 

cachexia (BMI 14.4 kg/m²), required diagnostic 

bronchoscopy for a constellation of pulmonary 

complications, including right lung atelectasis, 

hospital-acquired pneumonia, and pleural effusion 

following recent abdominal surgery. His physiological 

reserve was markedly diminished, evidenced by 

hypoalbuminemia (2.45 g/dL), anemia (Hb 10.3 g/dL), 

and a PaO2/FiO2 ratio of 230, consistent with mild 

acute respiratory distress syndrome (ARDS). 

Following pre-procedural albumin correction and 

induction with the dexmedetomidine-transtracheal 

block protocol, the bronchoscope was introduced. The 

patient exhibited remarkable hemodynamic stability; 

heart rate variability was negligible, rising only 

marginally from a baseline of 95 bpm to a peak of 98 

bpm during carinal instrumentation. This blunted 

sympathetic response was paralleled by respiratory 

stability, with oxygen saturation maintained >97% on 

low-flow nasal cannula. Notably, while the initial 

injection of the transtracheal block elicited a 

confirmative cough, the subsequent procedural phase 

was characterized by complete cough suppression. The 

25-minute intervention concluded successfully, 

allowing for a rapid, uncomplicated recovery and ICU 

discharge within 24 hours. 

 

Case 2: Geriatric frailty with metastatic disease 

The second case involved Mr. S, a 66-year-old 

geriatric patient presenting with a one-month history of 

progressive dyspnea and back pain. His physical 

examination revealed severe cachexia with a Body Mass 

Index (BMI) of only 15.6 kg/m², significantly 

complicating his anesthetic risk profile due to altered 

pharmacokinetics. Diagnostic workup confirmed 

advanced malignancy: a T3N0M1CA right lung tumor 

(Stage IVB) with associated hepatic metastasis and 

spinal involvement. Given his geriatric frailty score of 2 

and significant underweight status, the patient was 

identified as having a heightened susceptibility to drug 

accumulation and consequent respiratory depression. 

Consequently, the anesthetic strategy was meticulously 

titrated to preserve physiological stability. The 

maintenance infusion of dexmedetomidine was 
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conservatively dosed at 0.4 mcg/kg/hr to mitigate 

hemodynamic volatility. Intraoperative monitoring 

utilizing the Bispectral Index (BIS) confirmed a sedation 

depth maintained between 70 and 80, indicative of a 

cooperative yet sedated state. The transtracheal block 

proved pivotal in this setting, providing profound lower 

airway anesthesia that facilitated invasive pleuroscopy 

and biopsy without eliciting patient movement or 

coughing. Notably, the procedure was completed 

without any episodes of hypotension requiring 

vasopressor support—a significant safety advantage 

over propofol-based regimens, which frequently 

precipitate hemodynamic collapse in volume-depleted, 

frail individuals. The patient maintained spontaneous 

ventilation throughout the intervention, avoiding the 

risks of positive pressure ventilation. Post-operative 

recovery was uneventful, necessitating only 24 hours of 

ICU observation prior to hospital discharge. 

 

Case 3: Hemoptysis and active bleeding risk 

Mr. R, a 43-year-old male (BMI 25 kg/m²), presented 

a distinct clinical challenge characterized by active 

hemoptysis and sharp chest pain. Diagnosed with a 

stage IVA right lung tumor (T4N2 M1A) complicated by 

malignant pleural effusion and Grade 1 hypertension, 

the presence of blood in the airway significantly 

heightened the risk of laryngospasm and potentially 

catastrophic airway obstruction. In this context, the 

Transtracheal Block (TTB) served a critical physiological 

function: providing dense mucosal anesthesia to blunt 

the laryngeal closure reflex, which is hypersensitive in 

the presence of blood. The efficacy of this targeted 

blockade was quantifiable, with the patient reporting a 

Visual Analog Scale (VAS) cough score of only 1/10 

throughout the procedure. This profound suppression 

effectively prevented the exacerbation of hemoptysis 

during the biopsy, maintaining a clear visual field. To 

augment the anesthetic regimen and address cancer-

related pain, intravenous Metamizole (1 g) was 

integrated into the protocol. The patient demonstrated 

excellent respiratory stability with no episodes of 

desaturation. Crucially, the pharmacodynamics of the 

TTB allowed for the return of protective reflexes shortly 

after the procedure; this preservation of the post-

procedural cough reflex was vital for effective secretion 

clearance, thereby minimizing the risk of post-

obstructive pneumonia. 

 

Case 4: Upper lobe atelectasis and thyroid metastasis 

The final case involved Mr. A, a 62-year-old male 

(BMI 24.8 kg/m²) presenting with chest pain and 

hemoptysis. His clinical profile was complicated by a 

stage IVB left lung tumor (CT2BN2M1B) with thyroid 

metastasis, causing left upper lobe atelectasis, in 

addition to cardiomegaly. The presence of multiple 

thyroid nodules introduced a distinct technical 

challenge, significantly distorting the anterior neck 

anatomy and obscuring the standard landmarks 

required for the Transtracheal Block. Despite this 

anatomical complexity, detailed palpation allowed for 

the successful identification of the cricothyroid 

membrane and subsequent block administration. The 

robust efficacy of this targeted anesthesia was 

evidenced during the Transbronchial Lung Biopsy 

(TBLB), a maneuver typically associated with intense 

nociceptive and tussive stimulation. Throughout this 

critical phase, the patient demonstrated profound 

physiological stability, maintaining a consistent 

respiratory rate of 16–18 breaths per minute without 

evidence of tachypnea or respiratory distress. This 

stability facilitated a smooth procedural workflow and a 

rapid post-operative recovery; the patient was observed 

in the intensive care unit for only one day before being 

discharged in improved condition the following day. 

 

3. Discussion 

The clinical management of patients with severe 

pulmonary comorbidities presents one of the most 

precarious challenges in modern anesthesiology.11 As 

demonstrated in this serial case report, the intersection 

of advanced pathology—encompassing massive 

atelectasis, malignant pleural effusions, and complex 

airway tumors—with the need for invasive 

instrumentation creates a perfect storm of physiological 

risk. The successful outcomes observed in these four 

ASA III patients underscore a critical pivot in anesthetic 

philosophy: shifting from a strategy of total control 

(General Anesthesia) to one of physiological cooperation 

(targeted regional anesthesia with spontaneous 

ventilation). Our findings suggest that the transtracheal 
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block (TTB), when synergized with the unique 

pharmacodynamic profile of dexmedetomidine, offers a 

distinct and superior physiological advantage over 

conventional general anesthesia for high-risk 

interventional pulmonology.12 

  

 
 

 

To understand the efficacy of the TTB, one must first 

deconstruct the neuro-anatomy of the airway defense 

mechanisms (Figure 1). The tracheobronchial tree is not 

merely a passive conduit for air but a highly sensitized 

defensive organ. The sensory innervation of the lower 

airway is predominantly supplied by the vagus nerve 

(CN X), specifically through its recurrent laryngeal and 

superior laryngeal branches.13 The mucosa of the 

trachea, the carina, and the proximal mainstem 

bronchi contains the highest density of rapidly adapting 

stretch receptors (RARs) and C-fiber endings. These 

receptors are the sentinels of the cough reflex. 

 

 

Figure 1. Pathophysiological mechanism and strategy. 
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In conventional spray-and-go topical anesthesia, 

local anesthetic is atomized into the oropharynx. While 

effective for the glossopharyngeal nerve (gag reflex), this 

method relies on gravity and passive inhalation to reach 

the vocal cords and trachea. In patients with poor 

inspiratory effort—common in our cohort of ASA III 

patients with compromised lung function—this passive 

delivery is erratic and often insufficient. The result is a 

patchy block where the carina remains sentient. When 

the bronchoscope contacts this highly innervated kill 

zone, the resulting afferent barrage triggers a violent, 

reflexive cough, laryngospasm, and sympathetic 

discharge.14 

The Transtracheal Block circumvents these 

limitations by exploiting the airway's anatomy. When 

the needle penetrates the cricothyroid membrane and 

delivers 2% lidocaine directly into the tracheal lumen, 

the mechanism of action is dynamic rather than 

passive. The injection is timed to occur during deep 

inspiration. The immediate irritation of the tracheal 

mucosa by the liquid bolus provokes a vigorous, 

reflexive cough.15 Far from being a side effect, this 

cough is the therapeutic engine of the block. The high-

velocity expiratory airflow generated by the cough 

shears the liquid anesthetic into a fine mist, creating a 

spray effect inside the trachea. This turbulence 

disperses the lidocaine multidirectionally: retrograde to 

coat the subglottic region and vocal cords (blocking the 

recurrent laryngeal nerve endings) and anterograde to 

coat the carina and mainstem bronchi (blocking the 

vagal afferents). 

Beyond anatomical precision, TTB offers a superior 

pharmacokinetic profile. Nebulized lidocaine requires 

high volumes (often 6–8 mL or more) to achieve 

adequate suppression because a significant fraction is 

lost to the atmosphere, the ventilator circuit, or the 

dead space of the upper pharynx. This high volume 

increases the total cumulative dose, elevating the risk 

of local anesthetic systemic toxicity (LAST), particularly 

in patients with hepatic dysfunction who cannot clear 

the drug effectively. In contrast, TTB delivers the drug 

directly to the target mucosa. In our case series, 

profound anesthesia was achieved with only 20 mg (1 

mL) of lidocaine. This low-dose precision was 

particularly critical for Case 2 (Mr. S), whose liver 

metastasis could theoretically impair lidocaine 

metabolism. By minimizing the total drug load while 

maximizing local receptor blockade, TTB significantly 

widens the therapeutic safety margin.16 

Perhaps the most significant argument for this 

technique lies in respiratory physiology. The decision to 

induce General Anesthesia (GA) in a patient with severe 

lung disease is not benign; it fundamentally alters the 

mechanics of breathing in ways that can be detrimental 

to the compromised lung.17 In a spontaneously 

breathing subject, the contraction of the diaphragm 

creates negative intrapleural pressure. This negative 

pressure is distributed most strongly to the dependent 

(posterior) regions of the lung, where perfusion is also 

highest due to gravity. This natural matching of 

ventilation and perfusion ( matching) optimizes gas 

exchange. Induction of GA with neuromuscular 

blockade paralyzes the diaphragm. In the supine 

position, the abdominal viscera, no longer held back by 

diaphragmatic tone, shift cephalad (upwards), 

compressing the dependent lung segments. This 

compression rapidly leads to absorption atelectasis in 

the very areas of the lung that are best perfused. For a 

patient like Mr. S (Case 1), who already suffered from 

right lung atelectasis and pneumonia, or Mr. A (Case 4) 

with upper lobe collapse, the additional loss of 

functional lung volume under GA could precipitate 

critical hypoxemia. By utilizing TTB and maintaining 

spontaneous ventilation, we preserved the active 

contraction of the diaphragm. This maintained the 

patients' Functional Residual Capacity (FRC) and kept 

the dependent alveoli open, preventing further 

derecruitment and maintaining oxygen saturation 

>95% without the need for high-flow support. 

Furthermore, the shift from negative-pressure 

ventilation (spontaneous) to positive-pressure 

ventilation (mechanical) has profound hemodynamic 

consequences. Positive intrathoracic pressure 

decreases venous return to the heart. In patients with 

large pleural effusions (Case 1, Case 3) or large 

mediastinal tumors (Case 2), the cardiovascular system 

is often already strained. The addition of Positive 

Pressure Ventilation (PPV) can critically reduce cardiac 

preload, leading to severe hypotension that requires 

vasopressors—a complication we successfully avoided 
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in all four cases. Additionally, in patients with large 

tumors or airway obstruction (Case 3, Case 4), GA 

carries the risk of cannot intubate, cannot ventilate 

scenarios or the entrapment of air distal to an 

obstruction (ball-valve effect), which can cause 

barotrauma. The awake approach, facilitated by TTB, 

bypasses these risks entirely. If the airway becomes 

compromised, the patient retains their own respiratory 

drive and muscle tone to maintain patency.18 

While TTB solves the problem of afferent sensory 

input (pain/cough), the patient’s psychological 

experience and central processing must also be 

managed. This is where the synergy with 

dexmedetomidine becomes the cornerstone of the 

protocol.19 Historically, sedation for bronchoscopy 

relied on opioids (fentanyl, remifentanil) and 

benzodiazepines (midazolam). While effective sedatives, 

these agents are centrally acting respiratory 

depressants. They blunt the brainstem’s response to 

hypercapnia (CO2) and relax upper airway dilator 

muscles, leading to apnea and obstruction. In an ASA 

III patient with a pleural effusion, even a small dose of 

fentanyl can precipitate respiratory failure. 

Dexmedetomidine, an alpha-2 adrenergic agonist, 

operates through a fundamentally different 

mechanism. It acts on the locus coeruleus in the 

brainstem to inhibit norepinephrine release, producing 

a state of sedation that electroencephalographically 

resembles natural non-REM sleep (cooperative 

sedation). Crucially, it leaves the respiratory center’s 

response to CO2 largely intact. This uncoupling of 

sedation from respiratory depression is the ideal 

pharmacodynamic complement to TTB. In our protocol, 

dexmedetomidine provided the anxiolysis and patient 

cooperation necessary for a smooth procedure, while 

TTB provided the dense local anesthesia. This allowed 

for a light sedation plane where the patient was 

comfortable yet fully capable of following commands 

(take a deep breath)—a level of interactivity that is 

impossible under general anesthesia and dangerous 

under heavy opioid sedation. Furthermore, 

dexmedetomidine possesses intrinsic sympatholytic 

properties. Bronchoscopy typically elicits a potent 

sympathetic surge, causing tachycardia and 

hypertension that can increase myocardial oxygen 

demand—a specific risk for our geriatric and 

hypertensive patients (Case 2, Case 3). The observed 

hemodynamic stability in our series (heart rate 

variability <15%) attests to the ability of 

dexmedetomidine to blunt this stress response, offering 

cardioprotection alongside sedation.20 

We acknowledge the inherent limitations of this 

work. As a serial case report with a sample size of four, 

our findings are descriptive and meant to generate 

hypotheses rather than confirm causality. The absence 

of a randomized control group receiving General 

Anesthesia prevents a direct statistical comparison of 

recovery times or adverse events. Technically, the TTB 

is a landmark-based technique. As seen in Case 4 (Mr. 

A), anatomical distortion from thyroid pathology or 

tumor mass can make identification of the cricothyroid 

membrane challenging. While we successfully 

navigated this with palpation, the failure rate of 

landmark-based TTB in unselected populations has 

been cited in literature. Future iterations of this 

protocol should incorporate point-of-care ultrasound 

(POCUS) to visualize the cricothyroid membrane and 

tracheal rings. This would further enhance safety, 

minimize the risk of paratracheal injection, and expand 

the utility of the technique to patients with difficult neck 

anatomy. Future research should focus on large-scale 

randomized controlled trials (RCTs) comparing this 

TTB-Dexmedetomidine protocol against total 

intravenous anesthesia (TIVA) with propofol and 

remifentanil. Key endpoints should include not just 

procedural success, but metrics of healthcare value: 

time to discharge, incidence of post-operative 

atelectasis, and total cost of care. Additionally, studies 

exploring the use of TTB in pediatric populations or for 

therapeutic interventional pulmonology (such as stent 

placement, valve insertion) could further validate the 

versatility of this approach. 

 

4. Conclusion 

The management of the compromised airway in the 

compromised host remains one of the ultimate tests of 

anesthetic judgment. This study establishes that the 

transtracheal block, when employed as the centerpiece 

of a multimodal anesthetic strategy with 

dexmedetomidine, is not merely a historical alternative 
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but a sophisticated, physiologically superior first-line 

strategy for fiberoptic bronchoscopy in ASA III patients. 

By targeting the afferent limb of the cough reflex with 

TTB and modulating the central processing with 

dexmedetomidine, we achieved a Goldilocks state of 

anesthesia: profound enough to permit invasive 

instrumentation, yet light enough to preserve the vital 

mechanics of spontaneous ventilation. This approach 

effectively circumvents the iatrogenic risks associated 

with General Anesthesia—specifically atelectasis, V/Q 

mismatch, and hemodynamic instability—which are 

poorly tolerated in patients with pre-existing pulmonary 

cripples. The implications of this case series extend 

beyond the four patients described. It serves as a call to 

action for the re-integration of regional airway 

anesthesia into the standard skill set of the modern 

anesthesiology and pulmonology team. In an era of 

increasingly complex patients and minimally invasive 

procedures, the ability to safely anesthetize the airway 

without ablating the patient’s physiology is a 

competency that directly translates to improved safety, 

faster recovery, and better outcomes. The transtracheal 

block should be considered a cornerstone competency 

for any clinician managing complex airways in the 

bronchoscopy suite. 
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