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Abstract: 

Introduction: Our objective was to highlight the problems and solutions in airways management in patients for airway 

surgeries and to highlight the alternative methods of airway control where high frequency ventilatory facility is not available. 

 Design: Case series study. Place and Duration: Purohit Hospital (centre A), Bharati Hospital (centre B), Kranti clinic 

(centre C) from Jan 2005 to July 2012. Patients and Methods: One hundred and eighty three patients of both sexes and all 

age groups posted for surgeries on trachea in either of three centers have been included. In all the patients ventilation was 

performed with an air / oxygen mixture and total intravenous anaesthesia was administered. The patients were randomly 

divided into two groups. Group 1 received LFJV through side arm of a ventilating bronchoscope or tracheostomy while 

Group 2 received IPPV through laryngeal mask airway or endotracheal tube.  

Results: Adequate oxygenation and ventilation was achieved in both the groups throughout the procedure. The changes in 

SpO2 & haemodynamic variables were significantly less in Group1 compared to Group 2 for laryngotracheal surgeries of 

short duration. No complications including barotrauma, airway fire, major haemorrhage, or aspiration of debris secondary to 

the ventilation technique were observed. Three patients required postoperative tracheal intubation and mechanical 

ventilation. 

Conclusion: Both the methods of ventilation offer an excellent surgical view of the larynx/trachea and adequate oxygenation 

and ventilation without major complications. However, the incidence of perioperative complications needing treatment is 

less with patients receiving IPPV. LFJV is a better mode of ventilation than IPPV for laryngotracheal surgeries of short 

duration while IPPV with mechanical ventilator is preferable for laser surgeries and prolonged surgeries needing tracheal 

resection and reconstruction.  

Abbreviations: IPPV-Intermittent positive pressure ventilation, ABG- analysis of blood gases, LFJV- Low frequency jet 

ventilation  

Keywords: Inhaled foreign body, Jet ventilation, Tracheal resection, Stent insertion 

 

Introduction: Surgery of the trachea is a special 

endeavour where the airway is shared by the 

surgeon and the anaesthesiologist. Knowledge of 

the various techniques for airway management is 

crucial since it is also necessary to provide the 

radiologist/surgeon with a still and non-obstructed
 

field. 
[1, 2]

 Anaesthesia has been rendered less 

hazardous and has been simplified by 

developments in variety of other airway‐securing 

devices and techniques, including intermittent 

tracheal intubation, a laryngeal mask airway 

(LMA) as a conduit for instrumentation, and 

ventilating bronchoscopes. 
[3, 4]

 With the 

developments in pharmacology, notably in total IV 

anaesthetic agents and non‐depolarizing neuro-

muscular blocking drugs, it is now possible to 

induce anaesthesia without irritation of the airways 

which may provoke coughing and any subsequent 

pressor response. [3, 5] The principal anaesthetic 

consideration is ventilation and oxygenation in the 

face of an open airway which can be managed in 

different ways, including manual oxygen jet 

ventilation, superimposed high-frequency jet 

ventilation (SHFJV), 
[6]

 high frequency jet 



International J. of Healthcare & Biomedical Research, Volume: 1, Issue: 4, July 2013, Pages 302-314 

 

 

303 

www.ijhbr.com 

ventilation, IPPV through a small oral or distal 

tracheal intubation, spontaneous ventilation, 

apnoeic oxygenation via a catheter 
[7] 

and 

cardiopulmonary bypass. 
[4]

 Various
 

treatment 

modalities including balloon dilatation, stenting,
 

laser ablation and surgical resection are currently 

available for the management
 
of tracheal stenosis. 

[2, 3, 4, 8]  
Although the diagnosis of a problem can be 

made with fibreoptic bronchoscopes and some 

suction clearance can be conducted, in 

bronchoscopic removal of inhaled foreign body, the 

handling of complications in paediatric age group, 

which are frequent, sudden and life‐threatening; 

need meticulous planning and communication 

between the anaesthesia and surgical teams. 
[4, 7, 9, 

10] 

Material & Methods:  

After obtaining informed patient or parents’ 

consent, 183 consecutive patients of both sexes and 

all age groups with ASA physical status I-II 

admitted in Purohit Hospital (centre A), Bharati 

Hospital (centre B), Kranti clinic (centre C) posted 

for surgery of the larynx/trachea under general 

anaesthesia from Jan 2005 to July 2012 were 

randomly divided into Group 1 and Group 2. Group 

1 received LFJV through side arm of a ventilating 

bronchoscope or tracheostomy while Group 2 

received IPPV through laryngeal mask airway or 

endotracheal tube. In this randomised comparative 

study, all the patients were ventilated with an air / 

oxygen mixture and total intravenous anaesthesia 

was administered. 

Documentation of the following intraoperative 

problems was done: SpO2 < 90 per cent, clinical 

difficulty with ventilation, hypertension 

necessitating vasodilator therapy, haemorrhage, 

tachycardia, bradycardia (HR <60 bpm) and any 

arrhythmias requiring treatment. 

Postoperatively incidence and duration of delayed 

extubation, the presence of post extubation stridor, 

wheeze, or other signs of respiratory distress 

needing postoperative mechanical ventilation were 

noted. Blood samples were sent for ABG analyses 

if needed. 

Incidence of other complications like dental 

damage, aspiration of debris or gastric contents, 

pneumothorax, skin emphysema, gross mucosal 

damage, airway fire, respiratory difficulty, altered 

sensorium, and death was noted. 

Exclusion criteria were acute bleeding in the area 

of the larynx and the trachea, infectious lung 

disease (e.g. tuberculosis), long standing restrictive 

lung disease, highly contagious disease (hepatitis, 

HIV, etc.), inability to perform retro flexion of the 

head (in this case the laryngoscope cannot be 

positioned properly), high-risk patients with 

peripheral oxygenation below 90%, surgeries under 

local anaesthesia (e. g. thyroplasty, tracheostomy, 

phonosurgery). 
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Table 1: Patient demography values are as mean & (SD) 

 

 Group 1 (LFJV) Group 2 (IPPV) Total 

Total no of patients 93 90 183 

Male  34 38 72 

Female 35 23 58 

Children 25 28 53 

Age  (yrs)    

           Adult 38.4 (12) 39.7 (11)  

           Children 5.2 (20 days to 10 yrs) 7 (4)  

Body weight (kg)    

           Adults 56(12) 57(11)  

           Children 3-20 10-25  

Mean Arterial Pressure (mm 

Hg) 

   

     Adults  92 (12) 94 (9)  

   Children 60(4) 61 (3)  

Heart rate (beats /min)     

Adults 81 (12) 84 (15)  

Children 92(15) 98  (12)  

Oxygen saturation (%)  95 (4) 94 (3)  

 

Table 2: Disease wise & centre wise distribution of patients 

 

Diagnosis Centre 

A 

Centre B Centre 

C 

Total (n) Type of surgery 

Foreign body bronchous 16 22 16 54 Bronchoscopic removal 

Polyps on a vocal cord 11 6 17 27 Micro laryngeal 

surgery(MLS) 

Chronic laryngitis 1 5  6 Diagnostic bronchoscopy 

Laryngeal stenosis 9   9 Laser MLS / Reconstruction 

Laryngeal granuloma  3 4 4 11 Laser ablation / MLS  

laryngeal papilloma 18 2 20 40 Laser MLS / MLS removal 

Bilateral vocal fold paralysis 2   2 Laser chordectomy 

Tracheal stenosis (mild) 4 2  6 Dilatation  

Tracheal stenosis (severe) 8   8 Tracheoplasty & resection 

anastomoses 

Carcinoma of larynx and vocal 

fold 

2   2 Endolaryngeal laser surg. 

Continued......... 
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Malignancy of trachea 5   5 Bronchoscopic laser surg. 

with stenting 

Laryngeal hemangioma 1   1 Laser ablation 

Benign tumours of Trachea 5   5 Bronchoscopic laser surg. 

/Tracheoplasty 

Total(n) 85 41 57 183  

 

Anaesthesia technique: Total intravenous 

anaesthesia was used in all cases because LFJV 

using the jet laryngoscope is an open system. All 

patients were pre-medicated with glycopyrrolate 4-

5 mcg / kg intramuscularly 30 min before the start 

of anaesthesia. Anaesthesia was induced with 

fentanyl  3-5 mg / kg, propofol 1.5-3 mg / kg and 

vecuronium 0.1 mg /kg intravenously. Anaesthesia 

was maintained with a continuous infusion of 

propofol 6 mg / kg / h. Fentanyl 2 mg / kg and 

vecuronium 0.03 mg / kg were supplemented as 

required. Intraoperative hypertension refractory to 

deepening the level of anaesthesia was treated by 

an infusion of nitroglycerin (100-200 mcg/ ml). 

LFJV was delivered via two types of manual jet 

injectors (Sander’s jet injector Pneumax, Italy or  

Medivent jet injector, Medesys co, India) and an in 

line toggle switch with 1 to 1½inch 18 to 16 gauge 

needle. Two mechanical ventilators were used to 

deliver IPPV (Medivent excel ventilator Medesys 

co, India  or  Mindray ventilator, India.)  

Oxygenation was obtained   from high pressure 

source at 50 psi; jets were delivered via a pressure 

regulator.  

 

Figure 1: 
[11]

 

 

 

For laser surgery, two lasers were used (Acu 

Pulse™ CO2 laser with AcuScan120™ Lumenis 

Ltd. Israel, or Holmium Laser Fibers Versa Pulse 

P20 with integrated SIS (Smart Identification 

System) technology, Lumenis Ltd., Israel) only in 

centre A. All necessary laser protective measures 

were observed by the staff in the operation theatre. 

 

 Table 3: Patient distribution as per method of ventilation 

 

Method of 

ventilation 

LFJV                     

( supraglottic)  

LFJV    

(infraglottic) 

IPPV (through 

small oral ETT / 

LMA ) 

IPPV (through  

distal tracheal 

intubation)  

Total no. of 

patients 

Centre A 37 12 4 32 85 

Centre B 29 2 7 3 41 

Centre C 12 1 44  57 

Total 78 15 55 35 183 
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Figure 2: IPPV (through LMA) 

 

 

 

Figure 3: LFJV through tracheostomy (via a 

needle)  

 

 

Figure 4: Ventilation through LMA / ETT (as per 

need) for tracheal resection & reconstruction 

 

 

Observations & results:  

1. Adequate oxygenation and ventilation was 

achieved in almost all the patients.  

2. The changes in SpO2, haemodynamic 

variables were significantly less in Group1 

compared to Group 2 for laryngotracheal 

surgeries of short duration(<20 min).  

3. No Group 2 patient desaturated to less 

than 80 per cent, whereas 12 per cent of 

Group 1 patients desaturated to levels of 

70-79 per cent. For prolonged surgeries 

Group 2 patients had better 

haemodynamics and steady oxygenation. 

4. Complications like airway fire, major 

haemorrhage, pneumothorax secondary to 

the ventilation technique were not 

observed. Incidence of other perioperative 

complications needing treatment is less 

with patients receiving IPPV.  

5. In three patients pulse oxymetry detected 

oxygen desaturation (SpO2<85% with 

FIO2 40%), and arterial blood gases in 

each instance confirmed a PaCO2 of 10.3 

kPa (77 mmHg).They all required 

postoperative tracheal intubation and 

mechanical ventilation.  

 

Table 4: Comparison of variation in Oxygenation & haemodynamics between two groups 

 

Variable First 20 min After 20 min 

Variation in-- Gr 1 (N=93) Gr 2 (N=90) Gr 1 (N=37) Gr 2 (N=39) 

SpO2  23 43 27 23 

HR 27 45 20 18 

MAP 18 17 19 13 
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*A change in variable is considered significant when deviation is >20 units from mean value at any point of 

time. 

 

Figure 5: A comparative study of two techniques 

 

 

 

Table 5: Perioperative complications  

 Group 1 (n=93) Group 2 (n=90) P 

Aspiration of debris or 

gastric contents 

1   

Skin emphysema 2   

Bradycardia*    8 1 <0.02 

Dysrrhythmia*  2  

Tachycardia* 7 1 <0.035 

Hypertension* 15 5 <0.05 

Hypoxia* 5 6  

Postoperative respiratory 

difficulty* 

2 1  

Airway fire    

 

* Requiring treatment 

Statistical analysis: Data are presented as mean 

and SD if not otherwise specified. Group 

comparisons between the different time points were 

performed using a paired t-test. A P-value <0.05 

was considered to indicate statistical significance. 

 

 

Discussion: 

The population presenting for airway surgery 

mainly falls into two categories. The first group 

comprises elderly patients with coexisting 

respiratory and cardiovascular morbidity resulting 

from long-term smoking and high alcohol intake. 

These patients often have malignant lesions and 
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may show side-effects of its treatment (e.g. 

radiotherapy). They often require invasive 

intraoperative monitoring and short-acting opioids 

such as remifentanil. The second group comprises 

of young children or those with learning difficulties 

who inhale or ingest foreign objects. 
[7, 10, 11, 12]

 The 

third group consists of middle aged population with 

benign laryngotracheal lesions. There is a growing 

incidence of post-intubation stenosis 
[3, 8]

 which has 

been estimated as 4.9 cases per million per year. 
[11]

 

Stenting in the tracheobronchial tree is usually used 

as a last resort to palliate patients with inoperable 

bronchogenic cancer, primary tracheal tumors, and 

metastatic malignancies. Placing a stent in a patient 

with a terminal illness allows that patient to breathe 

comfortably and prevents death from asphyxiation. 

[1, 2, 8] 

There are several ventilation techniques that have 

been used for microlaryngeal surgery, endoscopic 

and open surgical interventions in the larynx and 

the trachea each with its characteristic advantages 

and disadvantages. 
[3, 11] 

The apnoea technique which is still used at some 

places is associated with the risk of hypoxaemia 

and hypercapnia. 
[6]

 This technique is not 

recommended for more than 10 minutes. To avoid 

CO2 retention it is advisable to hyperventilate the 

patient to maintain PaCO2 at 30 mm of Hg. No 

control over ventilation, loss of protective reflexes 

and theatre pollution are the disadvantages of this 

technique. [7] Use of rigid laryngoscopes for 

surgery and small tracheal tubes for ventilation 

positioned in the operating field interfere with the 

surgical procedure. [7, 8]  

In the piston driven high frequency oscillatory 

ventilation (HFOV), oscillating movement of 

diaphragm causes active inspiratory and expiratory 

phases that drive the mixing of gas between the 

circuit and alveoli. They have a mandatory 1:1 

ratio. This extremely short I:E ratio makes it 

potentially more effective in managing patients 

with interstitial emphysema or a bronchopleural 

fistula. 
[14, 15]

 

 High-frequency jet ventilation (HFJV) & 

superimposed high-frequency jet ventilation 

(SHFJV) use small catheters and provide an 

improved view of an immobile operative field. 

However, tracheal stent application is not possible 

because of the jet catheter. For these techniques, 

TIVA and complex equipment are required, 
[6, 8, 16] 

 

it is difficult to monitor carbon dioxide 

concentration, the airway is not protected by cuffed 

tube, and there is a risk of barotrauma secondary to 

development of intrinsic PEEP. 
[17]

 Inadequate 

warming and humidification during HFJV lead to 

tracheobronchitis or deterioration of the 

mucociliary transport system which pose a 

difficulty for long-term application of HFJV. 

Ventilators have now been developed, which heat 

and humidify the gas and continuously monitor 

airway pressure. 
[10]

 Ventilation at two arbitrary 

pressure levels similar to biphasic positive airway 

pressure during SHFJV can overcome the problem 

of CO2 retention and subsequent bleeding; hence 

can be used over a longer period even in patients 

with reduced pulmonary reserves. 
[6]

 

Amongst alternative ventilation methods, low- 

frequency jet ventilation (LFJV) which mimics 

physiological ventilation provides excellent gas 

exchange. 
[2]

 For microlaryngoscopy and foreign 

body removal by rigid bronchoscopy, ventilating 

bronchoscopes maintain adequate ventilation and 

good surgical access. 
[7, 16]

 

Conventional IPPV through laryngeal mask airway 

or tracheostomy may be preferred for laser 

surgeries and prolonged tracheolaryngeal 

reconstructive surgeries. 
[11]

 

Percutaneous transtracheal jet ventilation
 
(PTJV) 

via a catheter placed
 

through the cricothyroid 

membrane or the trachea may help to avoid 
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tracheotomy by securing the airway before 

induction of general anesthesia; eliminating the 

need for laryngoscopy to secure the airway;
 

providing an unobstructed view of the larynx; and 

the potential
 

to leave the catheter in place 

postoperatively in the event
 
that the patient needs 

further respiratory support. 
[9, 13]

 Potential 

complications
 
of PTJV include a kinked cannula, 

catheter misplacement, haemorrhage
 

at the site 

insertion, barotrauma, oesophageal injury, surgical
 

emphysema, and gas embolism. In order to 

minimize complications
 
it is imperative to verify 

that air can be aspirated from the
 
cannula into a 

large syringe before the use of high-pressure
 

ventilation. In addition to this, it is necessary to  

confirm the intra-tracheal position of the cannula 

by demonstrating
 
a capnograph trace. 

[9]
 PTJV is 

relatively safe, simple and easy to learn and its 

most important benefit is immediate
 
oxygenation. 

[9]
 

At the other end of the spectrum of complexity is 

the use of cardiopulmonary bypass or 

extracorporeal membrane oxygenation (ECMO) 

realistically only sensible in those with benign 

lesions in whom the potential for total airway 

obstruction is significant, and which in emergency 

situations is reported as successful only rarely. 
[5]

 

In low frequency manual jet ventilation (LFJV) 

system O2 from high pressure source at 50 psi is 

delivered via pressure regulator and an in line 

toggle switch with 1 to 1½inch 18 to 16 gauge 

needle is located in the side port of ventilating 

bronchoscope. Gas is delivered by operation of a 

hand-operated switch at a rate of 10–20 breaths 

min
−1

. Visible chest movements indicate adequate 

ventilation. Advantage of this technique is that we 

can maintain adequate ventilation for unlimited 

time in apnoeic and relaxed patient without rise in 

PaCO2 .Ventilation is not interrupted during 

instrumentation. Disadvantages of venturi are 

chances of aspiration of blood and debris in 

tracheobronchial tree, 100% oxygenation is not 

possible due to entrainment of room air, ventilation 

is inadequate in non-compliant lung and chances of 

barotraumas. 
[7, 16]

 Ventilation with side port of 

ventilating bronchoscope can provide safe and 

adequate anaesthesia for rigid bronchoscopy. 
[2, 16]

 

LFJV is easy to perform, requiring uncomplicated 

anaesthetic equipment. Adequacy of ventilation is 

difficult to assess owing to the lack of end-tidal 

CO2 monitoring. Inhalational anaesthesia may not 

be delivered via LFJV, so total intravenous 

anaesthesia (TIVA) is required. Other 

disadvantages include movement of the operative 

field and gastric insufflation if the suspension 

laryngoscope is poorly aligned. 
[10]

 

Intermittent positive-pressure ventilation (IPPV) is 

usually delivered using a micro-laryngoscopy tube 

(MLT). This allows the use of standard anaesthetic 

equipment in normal operating mode. However, 

there is often reduced access to the surgical field 

and the tracheal tube obscures the posterior one-

third of the glottis. The operative field is relatively 

mobile, moving with respiration. 
[8, 10]  

The use of specifically-designed tubes like Xomed 

or ETT covered with Al foil are used for laser 

surgery. They resist damage and dissipate the high 

energy of the laser, thus diminishing the risk of 

tube fire and reflection damage to adjacent tissue.  

The cuff is inflated with dil. Methylene blue to so 

that spillage, leakage can be detected and water 

content can resist laser fumes. These tubes allow 

conventional IPPV. There is a potential risk of 

cross-infection to theatre staff if papillomata are 

resected using a laser device due to aerosolization 

of virus-laden particles. Specifically designed 

masks are worn to reduce this risk. 
[10] 

In cases with near total obstruction and respiratory 

insufficiency, any airway manipulation or coughing 

can result in complete loss of the airway. 
[5]

 Even 
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after topicalisation of airway the risk of 

precipitating a life‐threatening coughing fit is very 

high. 
[1, 3]

 These reflexes are exaggerated in poorly 

anaesthetized patient. [3] In the light of the 

introduction of sevoflurane into clinical practice, it 

is now possible to induce inhalational anaesthesia 

without much irritation of the airways. 
[11, 12, 18]

 

In a target‐controlled total IV anaesthesia (TIVA), 

propofol has replaced etomidate; remifentanil 

infusions replaced alfentanil, which in turn had 

replaced fentanyl and phenoperidine; and 

mivacurium has ended the need for succinylcholine 

by bolus and infusion. Current procedures, based 

on simple infusion devices, empiricism, simple 

non‐invasive monitoring, and experience, have 

proved more than adequate to safely manage cases 

of the kind. [5, 11] Initially, a small dose of 

glycopyrollate (0.2–0.3 mg) is administered which 

to counter the vagotonic effect of remifentanil and 

the vasovagal effect of rigid bronchoscopy. Also it 

does not make the bronchial secretions too viscid. 

After midazolam 2–4 mg, a remifentanil infusion 

(5 mg in 50 ml normal saline) is started. After a 

sleep dose of propofol, mivacurium 16–20 mg is 

administered, followed by a propofol infusion. 

TIVA is supplied by continuing the remifentanil 

and propofol infusions at a rate that maintains 

normal pulse rate and blood pressure. Once muscle 

paralysis has occurred, a rigid bronchoscope is 

inserted. A purpose‐built jet ventilator, driven by 

oxygen 100% and developed on the principle of the 

Sanders technique, is attached to the ventilation 

port of the bronchoscope and set on automatic. The 

inspiratory and expiratory controls are set to 

provide visible and appropriate tidal ventilation. [10, 

11]
 

We have found the pulse oximeter to be a reliable 

and essential monitor for the early detection and 

correction of hypoxaemia. Arterial blood gas 

analysis is less useful due to the time delay 

involved. [19] 

A useful end‐point to signal suitability for 

discharge to a recovery unit is the presence of all 

parts of the cough reflex: that is, deep 

non‐stridulous inspiration, active closure of the 

glottis and an explosive expiration that is free of 

sounds of laryngeal spasm and that clears 

secretions. [11]  

Ignition of silicone stents by lasers is possible. The 

risk is reduced with ambient oxygen concentrations 

< 40%. However, it is advised that if this is not 

possible the pulse generation and power output of 

the laser should be reduced, or the stent removed 

before lasering. We found that a correctly siting an 

intraluminal stent was often difficult and attempts 

to do so were the usual reason for blind spots in the 

insertion process. Currently, stents are only 

licensed for malignant conditions, in part because 

the incidence of stent erosion or malfunction is 

probably a function of time. The balance between 

benefit and risk is a knife‐edge. 
[5]

  

Foreign body (FB) aspiration:  Aspiration of 

foreign body into tracheobronchial tree occurs in 

all age groups, but infants and small children suffer 

most commonly. It is an important cause of 

paediatric morbidity and mortality. 
[7, 12]

 

Presentation of FB aspiration is a triad of coughing, 

choking and wheeze. 
[12]

 In presence of persistent 

wheeze, predominantly unilateral with unexplained 

persistent fever in spite of treatment, FB aspiration 

should be suspected. Positive history of aspiration 

may not be present in all patients.  Associated 

oedema and inflammatory changes in 

tracheobronchial tree predispose these patients to 

severe bronchospasm. 
[7]

 Right main bronchus is 

the commonest site of foreign body. 
[7, 12]

 IPPV 

may push FB distally into smaller airways or may 

cause ball valve effect resulting in distal airway 



International J. of Healthcare & Biomedical Research, Volume: 1, Issue: 4, July 2013, Pages 302-314 

 

 

311 

www.ijhbr.com 

trapping. Due to shorter duration of procedure, use 

of non-depolarizing muscle relaxants is not 

required. 

Laser surgery: For the laser surgery of larynx/ 

airway, anaesthetic risk is greater compared to 

surgical risk. The difficulties of balancing the 

surgical requirements of airway access, immobility 

and obtundation of respiratory reflexes against the 

need for ventilation, oxygenation, haemodynamic 

stability and narcosis have to be addressed. 
[12, 19]

 

Initially the use of the CO2 laser restricted the 

anaesthetist to an intravenous technique and 

Venturi ventilation. Newer lasers (including one 

used for present study) enable the administration of 

inhalation anaesthesia via conventional ventilating 

systems since they are transmissible by fibre-

optics. The use of venturi ventilation can facilitate 

the rapid dispersal of airway fumes, but carries the 

risk of pneumothorax, excessive airway motion, 

and distal embolization of blood, secretions and 

tumour fragments. 
[17, 19]

 

Significant arterial oxygen desaturation (less than 

90 per cent) was treated by cessation of laser firing, 

withdrawal of the rigid broncho- ventilation with 

an increased F1O2 and if necessary, re-intubation 

with a cuffed endotracheal tube followed by 

ventilation with 100 per cent oxygen. At the end of 

the procedure, patients were re-intubated with a 

cuffed endotracheal tube for airway toilet and 

ventilated with 100 per cent oxygen until recovery 

of neuromuscular function and protective airway 

reflexes were satisfactory. 

Endoscopic laser resections predispose to 

intraoperative arrhythmias which respond to IV 

lidocaine. Precipitation of arrhythmias may occur 

due to prolonged airway instrumentation, 

hypoxaemia, hypercarbia, haemodynamic 

instability, topical administration of epinephrine-

containing local anaesthetic solutions. Desaturation 

episodes were more frequent, more severe, and 

were slower to respond to treatment during periods 

of Venturi ventilation. Oxygen saturation in many 

Venturi-ventilated patients recovered only after re-

intubation with an endotracheal tube, whereas 

conventionally ventilated patients responded 

quickly to a simple increase in the F1O2 in almost 

all instances. The entrainment of room air during 

Venturi ventilation makes it difficult to achieve a 

high FiO2, even when using a 100 per cent oxygen 

source. 
[12] 

Despite relief of obstruction, deterioration in gas 

exchange is common following laser surgery due to 

reactive edema and close monitoring for 24 hours 

after extensive resections is advisable. 
[14, 19]

 

The risk of fire is always present when increased 

O2 concentrations and high energy sources (laser 

and electrocautery) are present in close proximity. 

Appropriate precautions against the known laser 

hazards to patients and operating room personnel 

were strictly observed. Protective laser goggles, ear 

protective moulds for Holmium laser were used. 

The patient's face and the perioral area were 

covered with soaking wet towels. The tissues were 

irrigated with saline. During laser firing, the FiO2 

was lowered to 0.4. 
[19]

  

In the literature it is recommended that there should 

be a ‘fire-drill’ in place so that all staff is prepared 

for an airway fire; there should be a pre-filled 50 

ml syringe of 0.9% saline available. 
[10, 15]

 

Perera et al in their study of endoscopic laser 

resections of central airway lesions under general 

anaesthesia have reported that intravenous 

anaesthesia was associated with a longer duration 

of recovery room care and a higher incidence of 

postoperative respiratory complications than 

inhalation anaesthesia. 
[19]

 The intravenous 

anaesthetic agents used for the study were 

thiopentone & diazepam which are no more used in 

target – controlled TIVA. 



International J. of Healthcare & Biomedical Research, Volume: 1, Issue: 4, July 2013, Pages 302-314 

 

 

312 

www.ijhbr.com 

Tracheal reconstruction: Under light general 

anaesthesia with preserved spontaneous respiration, 

the larynx, pharynx, and trachea are topically 

anesthetized and bronchoscopy is performed for the 

first time to confirm the exact site, size, and nature 

of the lesion. 
[10, 20]

 LMA provides a means to 

maintain modest levels of positive pressure 

ventilation, as well as to thread a bronchoscope and 

a narrow endotracheal tube as required to perform 

the tracheal resection and subsequent end-to-end 

tracheal anastomoses. 
[8, 18, 21, 22]

  

Following removal of the bronchoscope, the 

anaesthetic gases / oxygen are delivered through a 

large-bore rubber orotracheal tube placed in the 

trachea above the lesion. In cases of 

tracheomalacia, this tube can be passed 

atraumatically through the diseased segment. The 

distal tracheal segment is then intubated with 

cuffed armoured endotracheal tube through the 

operating field with a sterile towel. This is 

connected to the anaesthetic machine by a Y-piece. 

[17]
 Positioning of this second endotracheal tube is 

difficult and there is a tendency for it to advance 

into the right main stem bronchus during the 

dissection. 
[8, 14, 15, 20]

 Its removal at the point allows 

the anatomoses to be continued, and the operation 

is completed with the original orotracheal tube now 

advanced beyond the suture line and reconnected to 

the anaesthesia machine. In addition to the sudden 

acute falls in oxygen saturation, there is usually 

superimposed a slow and steady tendency for 

shunting to increase. This is believed due to 

inadvertent one-lung ventilation, atelectasis 

resulting both from low tidal volume ventilation 

and the inevitable aspiration of blood. 
[19, 21]

 During 

the operation, a 5-degree head-down tilt and 

frequent tracheal suctioning keep aspiration to a 

minimum, and regular deep breaths are 

administered whenever possible to reinflate any 

atelectatic alveoli. However, a positive-pressure 

respiration with an inflatable cuff at the tracheal 

suture line may cause dehiscence-an extremely 

serious or lethal complication. 
[14, 20]

 The safety 

margin for operation is increased by the use of a 

circle system with a sodalime carbon dioxide 

absorber, so the inhaled gases are not dry. 

Humidity is added routinely to the inspired air of 

all patients 
[10, 20] 

 with the use of a high 

concentration of oxygen. 
[15, 20]

 Edema of the 

tracheal mucosa is considered to be contributing to 

postoperative respiratory insufficiency, steroids are 

administered and diuresis is induced with a rapid-

acting diuretic. With dehydration, respiratory 

obstruction frequently improves. The postoperative 

requirement to keep the neck flexed and pain of 

surgery is highly distressing to the patient. 
[3]

 

Limitations:  

1.Due to nonavailability of airway pressure 

measurements at the tip of the jet and in the trachea 

in patients undergoing LHFJV and an arterial 

cannula with invasive blood pressure monitoring 

device for the determination of PaO2, PaCO2 and 

arterial blood pressure, study was restricted to ASA 

I-II patients. 

2. Blinding was not possible since two techniques 

were compared. 

3. Heterogenic group of patients. 

Conclusion: Based on our observations, we believe 

that both the methods of ventilation offer an 

excellent surgical view of the larynx/trachea and 

adequate oxygenation and ventilation without 

major complications. We found that the incidence 

of perioperative complications needing treatment is 

less with patients receiving IPPV. However, 

technique of LFJV avoided swings in oxygenation 

and haemodynamic variables especially in 

paediatric patients during bronchoscopy for foreign 

body removal. LFJV is a better mode of ventilation 

than IPPV for laryngotracheal surgeries of short 

duration including FB removal by bronchoscopy, 



International J. of Healthcare & Biomedical Research, Volume: 1, Issue: 4, July 2013, Pages 302-314 

 

 

313 

www.ijhbr.com 

microlaryngeal surgeries and stent implantation 

techniques while IPPV with mechanical ventilator 

is preferable for prolonged surgeries including laser 

surgery, tracheal resection and reconstruction.  
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