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INTERESTING	CASE	
Laser	airway	surgery	

	



INTERESTING	CASE	

•  Case	:	Thai	male	49	years	old	

•  Diagnosis	:	Left	laryngeal	papillomatosis	

•  Operation	:						Micro	direct	laryngoscope	with															

	 					CO2	laser	excision	with	change	tube



Male	49	years	old	

	
	

Chief	complaint		
		

มารับการผ่าตัดช้ินเน้ือบริเวณเส้นเสียง4

Know case CA glottis S/P tracheostomy4



R1	History



History	

•  Present illness : - 1 month PTA มีอาการเสียงแหบ กลืน

ลำบาก หายใจไม่ออก หอบเหนื่อย                                       

- ไป รพ.นวมินทร์ ใส่ ETT [upper airway obstruction] >> 

Tracheostomy No. 8.5 ปัจจุบัน หายใจได้ ไม่หอบเหนื่อย 

เสียงแหบ กลืนอาหารลำบาก พบก้อนเนื้อบริเวณ              

left vocal cord จึงส่งตัวมารักษาต่อ รพ.รร.6 4



Past	History	

•  Know	case	CA	glottis	[T2N0M0]	

•  Smoking	30	pack	years	[Quit	3	months]	

•  No	current	medication		

•  No	history	of	allergy	
•  No	alcohol	drinking	



Previous	surgery	

•  Tracheostomy	under	GA	1	month	PTA	

•  Micro	DL	with	biopsy	under	GA	:	no	complication	

	

	



R1	Physical	examination		
and	investigation ���

	



Physical	examination
•  Vital	Signs	:		BT	36.6 oc	HR	56	bpm	RR	16	min	BP	122/75	

mmHg		 BW	65	kg,	Height	161	cm,	BMI	25.1	kg/m²	

•  GA	:	good	consciousness,	E4V5M6	

•  HEENT	:	not	pale	conjunctivae,	no	dry	lips/dry	tongue	

•  Respiratory	:	lung	clear	and	equal	both	lung	

•  CVS	:	normal	S1,S2,		no	murmur	



Physical	examination
•  Airway	:		Tracheostomy	tube	No.	8.5		

	-Mallampati	grade	1	

	-Thyromental	distance	>	6	cm	

	-Mouth	opening	>	3	cm	

	-No	prominent	incisor	

	-Upper	lip	bite	test	class	II	

	-No	limit	ROM	of	neck



Physical	examination

•  FOL	:	Left	TVC	whitish	fungating	mass	papillomatous	

lesion,	normal	TVC	movement,	normal	tracheal,	no	

granulation	tissue





Investigation	
•  CBC	:	Hb	12.2	%,	Hct	38	%,	platelet	291,000	/mm3	

•  BUN	14	Cr	0.77	mg/dl			GFR	96		ml/min/1.73m2	

•  Electrolytes	:	Na	145		K	4.1		Cl	112		HCO3	22	

•  CXR	:	no	infiltration	
•  EKG	:	Sinus	bradycardia	rate	46	bpm	

•  CT	neck	:	ill	define	enhancing	lesion	Lt	TVC	
0.8*1.1*1.2	cm	oval	shape		

•  Covid	test	:	negative







R1	Problem	list		
and	ASA	classification ���

	



Problem	list	

1.  Left	laryngeal	papillomatosis	

2.  CA	glottis	S/P	tracheostomy		

3.  Smoking	[30	pack	years,	quit	3	months]	

	



ASA	Class	II	



R2	Preoperative	evaluation	and	
preparation ���

	



Preoperative	evaluation	

•  Patient	factor	

•  Surgical	factor	

•  Anesthetic	factor	



Patient	factor	

•  CA	glottis	S/P	tracheostomy		

•  Smoking	[30	pack	years,	quit	3	months]	

		



Patient	factor	
•  CA	glottis	S/P	tracheostomy	[no	metastasis]		

•  On	tracheostomy	No.	8.5		

•  O2	sat	room	air	98	%	

•  No	dyspnea,	no	stridor		

	
	

	



Smoking	[30	pack	years,	quit	3	months]	



Surgical	factor	

•  Laser	surgery			
•  Intra	operative	bleeding	[low-risk]	

•  Airway	fire	

	



Laser	

“		Light	amplification	by	stimulated	
emission	of	radiation	”	



CO2	laser		

-  CO2	laser	most	widely	use	laser	 	 										

[longer	wavelength,	less	tissue	penetration]	

-  Absorbed	by	water	contained	in	blood	and	tissue	

-  Invisible	beam	[unobstructed	view	of	lesion]	

-  Misdirected	laser	>>	may	cause	cornea	injury		

[	limited	penetration	0.01	mm	]	

	



Nd:YAG	laser		

-  Neodynium:yttrium-aluminum-garnet	laser			

-  Poorly	absorbed	by	water	

-  Deeper	penetration	tissue	>	CO2		

-  Tissue	edema	>	CO2	

-  Can	cause	retina	damage	

-  Ruby,	Argon	:	opthalmic	surgery	

	







Specific	eye	goggles	

	

	

	
Laser	type	

	
Colour	

	
Prevention	

	
CO2	

	
Invisible	[far	infrared]	

	
Clear	plastic/glass	

	
Nd-YAG	

	
Invisible	[near	infrared]	

	
Green		

	
Argon	

	
Blue-green	

	
Orange	

	
KTP	

	
Green	

	
Red	



Advantages	of	laser	

•  Precise	lesion	targeting	
•  Minimal	bleeding	

•  Minimal	edema	/	tissue	reaction	

•  Preservation	of	surrounding	structures		
•  Rapid	healing	/	less	postop	pain	

	







Preoperative	preparation	



General	preparation	
•  NPO	
•  Informed	consent	

•  Warm	IV	fluids	

•  intubation	equipment		

•  Anesthetic	machine	

•  Force	air	warmer	

•  IV	anesthetic	drugs	



Specific	preparation	

•  Laser	tube	
•  Extra	ETT	[airway	fire]	

•  Eye	goggle	[	laser	specific	]	
•  Mask	N95		

•  Wet	towels	for	eyes	of	patient	



Intraoperative	monitoring	

•  Standard	monitoring	

– EKG	

– NIBP	
– Pulse	oxymetry	

– ETCO2	



Anesthetic	consideration	
R3	



Anesthetic	consideration	

•  Most	challenging	field		

•  Competition	and	share	airway	

•  Surgical	exposure	VS	adequate	ventilation	

•  Obstructive	lesion	in	the	airway	

•  Complication	of	anesthesia	&	surgical	technique	



Aim	of	anesthetic	management	

1.  Adequate	ventilation	
2.  Maximum	expose	of	the	larynx	

3.  Motionless	vocal	cord	

4.  Deep	enough	to	avoid	laryngospasm	

5.  Rapid	recovery	

6.  Airway	fire	prevention	



Anesthesia	techniques	

•  Ideal	technique	
– Simple	
– Complete	control	airway	,	No	risk	of	aspiration	
– Clear	motionless	surgical	field	
– No	risk	airway	fire	
– Cardiovascular	stable	
– No	time	restrictions	on	the	surgeon	
– Safe	emergence,	Pain	free	



Anesthesia	techniques	

Closed	system	

•  Endotracheal	tube	
–  Laser	resistant	

–  Not	laser	resistant	

•  Trachostomy	
–  Tracheostomy	tube		

–  Metal	tube		

–  Spiral	tube	

–  Small	endotracheal	tube	

Open	system	
•  Jet	ventilation	+	TIVA	

–  Jet	above	cord	
–  Jet	below	cord	

•  Intermittent	apnea	
•  Spontaneous	ventilation	



	Anesthesia	techniques	
	

Choice	
	

Advantage	
	

Disadvantage	

	
	

Close	system	

-  Protect	airway		
-  Control	airway	
-  Control	ventilation	
-  Minimal	pollution	
-  Et	CO2	monitoring	
-  Routine	technique	

-  Limitation	of	visiblity	and	
surgical	access	

-  Risk	of	laser	airway	fire	

	
	

Open	system	

-  Complete	laryngeal	
visualization	

-  Minimal	risk	tube-related	
trauma	to	glottis	

-  Laser	safety	

-  Unprotected	lower	airway	
-  Require	specialist	equipment,	

knowledge	and	experience	



With	tracheostomy	tube		

•  Standard	TT	with	cuff	
•  Silver	TT		[joint	connector]	

•  Laser	tube,	spiral	tube	via	stroma	



No	tracheostomy	tube		

•  MLT	tube	

•  Laser	tube	

•  Jet	ventilation	

•  Intermittent	apnea	

•  Spontaneous	ventilation	



Ideal	ET-tube	for	laser	used	

1.  Non-flammable	

2.  Easily	applied	

3.  Small	size	







Laserflex	tube	

•  Non-flammable,	large	size	

•  NO.6	for	men	,	No.5	for	women	



Laser	shield	



Microlaryngeal	tube	[MLT]	





Open	systems	

•  Spontaneous	ventilation	
•  Intermittent	apnea	

•  Jet	ventilation	



Spontaneous	ventilation	

•  Maintain	ventilation	by	patient		

•  Assisted	ventilation	

•  TIVA	

•  Supplement	with	local/topical	anesthesia	

•  Blunt	laryngeal	response	

•  Monitoring	adequate	hypnotic	stage	



Intermittent	apnea	

•  Hyperventilation	>	intermittent	tracheal	
extubation	

•  Period	of	apnea	5-10	min	

•  Keep	SpO2	>	90%	,EtCO2	40-60	mmhg	

•  TIVA	
•  Incidence	of	awareness	4%	



	
Choice	

	
Advantage	

	
Disadvantage	

	
	

Spontaneous	
ventilation	

-  Complete	laryngeal	view	
-  Evaluate	vocal	cord	

function	
-  Good	for	stable	patient	

with	compromise	airway	

-	Oxygenation	&	ventilation		
more	difficult	to	assess	
-  Motion	surgical	field	
-  Risk	of	aspiration	
-  Risk	of	awareness	

	
	
Intermittent	

apnea	

-  Immobile	surgical	field	
-  Complete	laryngeal	view	
-  Laser	safety	

-  Interruption	to	surgery	
for	reintubation	

-  Potential	trauma	
through	multiple	
reintubation	

-  Risk	of	aspiration	



Jet	ventilation	

Approaches		

1.  Supraglottic	approach	

2.  Subglottic	approach	

3.  Transtracheal	approach	

Contraindicaiton	

–  Upper	airway	obstruction	

–  Poor	pulmonary	

compliance	

– Morbid	obesity		



Jet	ventilation	

•  Vary	tidal	volume	with	thoracic	compliance	

•  Ventilatory	rates	of	10-20/min	

•  Jet	pressure	 		

–  	5-10	psi	in	children	
–  	20	psi	in	adult	and	increase	until	adequate	chest	
movement	[	<	30psi	]	



	
Jet	ventilation	

	
Advantage	

	
Disadvantage	

	
	

Supraglottic	 -  Tubeless	surgical	field	

-  Rely	on	surgeon	to	adequate	
ventilation	

-  Vocal	cord	movement	
-  Blow	debris	into	the	airway	
-  No	PAWP/EtCO2	monitor	
-  No	control	FiO2	

	
	

Subglottic	
-  No	vocal	cord	movement	

-  Catheter	in	surgical	field	
-  Risk	barotrauma	
-  Risk	of	airway	fire	

	
	

Transtracheal	 -  Tubeless	surgical	field	

-  Contraindicated	in	tight	
stenosis	

-  No	PAWP/EtCO2	monitor	



Anesthesia	technique		

GA	with	Laser	tube	[via	stroma]	with	
controlled	ventilation	



Airway	fire	[Triad]		

ETT,	face	mask,	suction,	LMA,	Gauze	









•  Early	warining	sign	
–  Unexpected	flash,	flame,	smoke,	heat,	sound		

–  Discoloration	of	drapes	or	breathing	circuit	
–  Unexpected	patient	movement	or	complaint	











OPERATION		





At	9.15	start	
-	NIBP	142/87	mmHg	
-	HR	58	bpm	
-	On	TT	No.8.5	from	ward	
-	Fentanyl	50	mcg	
-	Inhalation	induction	sevoflurane	up	to	6	%	
-	Cisatracurium	8	mg	iv	
-	Change	Laser	tube	No.6	depth	7	cm	



At	9.35	start	operation	
-	Eye	goggles	and	N95	[staff]	
-	Fentanyl	50	mcg	before	start	laser	excision	
-	Maintenance	:	Air:O2:Sevo	,	1.7:0.3:up	to	2%	









At	10.45	end	operation		
-	Operation	time	1	hr	30	mins	
-	Reverse:	neostigmine	2.5	mg	+	atropine	1.2	mg	
-	Total	narcotic	:	fentanyl	100	mcg	
-	Acetar	200	ml	
-	Change	laser	tube	>>	TT	No.	8.5	



Postoperative	day	0	
S	: ต่ืนรู้ตัว ถามตอบทำตามส่ังได้ ไม่มีหายใจเหนื่อย  รับประทานอาหารได้ 

ระคายคอเล็กน้อย มีเสมหะ ปัสสาวะออกดี 4

O	:	V/S	BT 36.9	oC		BP	122/75	mmHg	HR	56	bpm			RR	16	b/m	
Lung	:	clear	both	lung,	no	stridor<

A+P	:	Left	laryngeal	papillomatosis	S/P Micro	DL	with	CO2	laser	
excision	post	op	day	0	

	-	ต่ืนดี กินได้ plan	off	IV	

	-	Fentanyl	50	mcg	IV	prn	q	4	hr	

	-	Paracetamol	[500]	1	tab	PO	prn	q	6	hr	

	-	งดใช้เสียง 7 วัน ,	นัด F/U	1	wk	



Postoperative	day	1	
	

	

	


