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Introduction
Technological advances progress at an accelerating rate in our world today. 

The operating room is subject to the same pace of innovation as our cell phones 
and hybrid automobiles. The busy otolaryngologist must sort through the mailings, 
journal inserts, and sales force claims to make decisions about what is best for 
their	patients	and	practice.	There	are	five	general	ways	that	a	novel	technology	or	
technique can advance the state of the art. 

1. Improve the quality and/or frequency of positive outcomes
2. Decrease the risk of a negative outcomes
3. Lower costs
4. Decrease operating time
5. Simplify the procedure whereby increasing the number of   

 competent practitioners 
This chapter will help to distill some of the newest technologies (Table 1), 

highlight their advantages and disadvantages, and give the surgeon the foundation 
to	make	informed	decisions	about	what	investments	would	benefit	their	practice.	

Table 1. Newest technologies

Radiofrequency (RF) ablation The use of electrodes to deliver RF energy to generate heat and destroy 
abnormal tissue.

Microdebrider Rotary tool with continuous suction and the ability to shave soft tissue 
and bone.

CoblationTM Uses bipolar radiofrequency through ionized saline plasma to disrupt 
molecular bonds without heat to dissolve tissue.

Plasma

An electrically conductive cloud of water vapor and ions that can result 
when RF energy is passed though a medium. The conductivity of the 
cloud decreases the amount of energy need to cross it, and hence lowers 
operating temperatures.

Tonsils
The	 first	 know	 description	 of	 tonsillectomy	 is	 found	 in	 Hindu	 text	 from	

about 1,000 BC 1. For almost 3,000 years it has been performed with either blade 
or	 snare.	 In	 1962	Haase	 and	Noguera	 first	 described	 the	 use	 of	 electrosurgery	
for tonsillectomy, and now for the last 50 years it has become a hotbed of 
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innovation 2. There are many technologies in use today, each with advantages and 
disadvantages. Improved post-operative pain, decreased operative time, decreased 
complications, cost per procedure, and comfort/training are the reasons surgeon 
choose a particular technology. While many of the new cutting technologies have 
been	shown	to	inflict	less	collateral	tissue	damage	than	classic	electrocautery,	only	
intracapsular tonsillotomy has been shown to decrease post-operative bleed rates 5.
CoblationTM

CoblationTM is a technology that was pioneered in orthopedics. The 
term “coblation” is an amalgamation of “controlled ablation.” The device uses 
radiofrequency energy to excite the electrolytes in a conductive medium, such as 
saline	solution,	to	create	a	plasma	field.	The	high-energy	field	exists	at	a	relatively	
low temperature, between 40 and 70C, compared to electrocautery, which typically 
operates	 between	 400	 and	 600C.	The	 high-energy	 particles	 in	 the	 plasma	field	
transfer energy to tissue breaking molecular bonds and effectively dissolving it. 
The result is volumetric removal of target tissue with minimal thermal damage to 
surrounding tissue 12. This reduces unintended sub acute cell death at the margins 
of the intended resection. Studies have shown decreased pain duration versus 
standard electrocautery after tonsillectomy, but have failed to show decrease in 
postoperative bleed rates 13. Tissue can only be ablated when immersed in an ionic 
solution, so a saline irrigation mechanism is integral to the system. The CoblationTM 
technology works well on many tissues, and its use has also been described for 
intracapsular tonsillotomy, lingual tonsillectomy, turbinate reduction, soft palate 
reduction, papilloma excision, lympho-vascular anomaly reduction, and in  
sinus surgery. 
PlasmacisionTM

PlasmacisionTM uses bipolar radiofrequency energy that rapidly changes 
between coagulation and cut. Adjustment of this ratio allows for precise control 
of thermal margin depth. No saline is needed and the operational temperature is 
about 70C. The hand piece is fully autoclavable and the disposable TA2 tips are 
malleable, support in-line suction, and can be used for both adenoidectomy and 
tonsillectomy. To date, there are no published outcomes studying PlasmacisionTM.
Harmonic scalpelTM

Harmonic	technology	was	first	used	in	laparoscopic	procedures,	but	now	has	
been incorporated into a variety of instruments. It uses a piezoelectric (material 
that deforms under electrical charge) ceramic to vibrate an actuator at 55,000 
times per second to cut tissue and seal vessels. Its effects on tissue are created 
by transferring both mechanical and heat energy. The mechanical energy causes 
cavitation, vaporizing water at body temperature rupturing cells and dissecting 
tissue planes. The rapid vibrations cause protein denaturation by the same process 
observed when whisking an egg white. The blade operates between 50 and 100C, 
which also contributes to coagulation as proteins begin to denature at 63C. 
The harmonic scalpelTM has been used in tonsillectomy, and while studies have 
exhibited trends toward reduction in secondary bleed rates there have been none 
with	enough	power	to	show	a	statistically	significant	difference.	In	a	single	study,	
significant	reduction	in	readmission	rates	was	demonstrated	14.
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PEAKTM

The PEAK PlasmaBladeTM is based on Bovie’s original discovery of 
electrosurgery, but uses a proprietary pattern of short bursts of monopolar energy 
to cut and coagulate tissue with less thermal spread resulting in less collateral tissue 
damage. The cutting edge is only 20 microns compared to 2.8mm in the standard 
Bovie blade and the wand is 99.5% insulated. The average electrocautery tool has 
a depth of thermal injury of 563 microns compared to 172 for the PlasmaBladeTM. 
The	inflammatory	response	based	on	CD3+	and	CD68+	levels	and	final	incisional	
scar width and strength is equivalent to that caused by a scalpel incision 15. The 
TnA handle includes a malleable tip for tonsillectomy and one for adenoidectomy 
that features in-line suction. To date, there are no published outcomes studying the 
PlasmaBladeTM.
Microdebrider

Microdebriders combine in-line suction with a rotary cutting blade to pull 
tissue	 into	 the	device	barrel,	amputate,	and	remove	 it.	The	 technology	was	first	
used in arthroscopic procedures, but now several companies make otolaryngology 
specific	 tools.	The	heads	of	some	hand	pieces	are	fabricated	with	paired	halves	
insulated from each other such that they can be used to simultaneously deliver 
bipolar cautery. Microdebriders have been used in adenoidectomy, sinus surgery, 
turbinate reduction, laryngeal papilloma excision, and several other experimental 
procedures 16. 
Intra-Capsular Tonsillotomy

The intra-capsular tonsillectomy is a procedural innovation that involves 
removing the lymphoid tissue of the palatine tonsil while leaving the lateral 
fibrous capsule intact. This protects the pharyngeal constrictors and effectively 
leaves a biological dressing in place. Powered intra-capsular tonsillotomy and 
adenoidectomy with the microdebrider was the first iteration of the procedure. 
It has been shown to decrease postoperative pain, speed recovery, reduce the 
postoperative bleed rate, and maintains a low incidence of tonsillar regrowth. 
Several of the previously mentioned technologies have also been used for 
this procedure, and it remains to be seen if any offers an advantage over the 
microdebrider 3,4,5,6,7,8,21. Table 2 and Table 3 shows the new technologies.
Other Technologies

In the past the CO2 laser was more commonly used for tonsillectomy than 
it is today. They were relatively easy to use, offered excellent visualization and it 
was hoped that they would offer an outcome advantage. They have been largely 
abandoned for the procedure as subsequent studies have shown increased post-
operative	 pain	 and	 bleeding	with	 their	 use.	Lasers	may	find	 their	way	 into	 the	
algorithm again as recently published studies have shown them comparable to 
electrocautery for intracapsular tonsillotomy 22.

Starion/ENTcepsTM is a hand tool designed for tonsillectomy that uses a thin 
metal wire in a pair of forceps to deliver moderate heat to seal vessels followed 
a burst of high heat to cut tissue. A recent small study showed a trend toward 
decreased post-operative bleed rates, but larger studies are needed to show 
significant	results	18.
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Turbinates
Microdebrider

Microdebrider technology has been adapted for use in turbinate reduction. 
A small stab incision is made in the anterior inferior turbinate and the instrument 
is passed along the medial surface of the inferior concha. It is activated and strips 
erectile tissue from within the mucosa. The DiegoTM model also features the ability 
to apply RF energy for coagulation and to produce additional post procedure 
fibrosis.23

Table 2. New technologies

Energy Temperature Advantage Disadvantage

CoblationTM Bipolar  
plasma field 40-70C Minimal collateral  

tissue damage
Requires  

saline field 

PlasmacisionTM Bipolar 
plasma field 70C

No saline,  
variable depth of 
thermal spread

No published 
studies 

Harmonic  
ScalpelTM

Very high  
frequency  
oscillation

50-100C
Possible decrease 

in readmission 
rate 

Cost, lack of evi-
dence

PEAKTM Monopolar 
plasma field 40-170

Minimal  
tissue damage  
and induced  
inflammation

No published 
studies 

Microdebrider
Mechanical 
+/- bipolar  
coagulation

Body/room  
temperature

No thermal 
spread, well  

studied

Only able to 
perform  

tonsillotomy

Table 3. Technologies:control versus speed 

CelonTM CoblationTM SomnusTM

Technology Bipolar Plasma and bipolar Monopolar

Control Impedance at tissue Operator dependent Temperature 
(85C) at probe

Speed Fast Fast Slow

Radiofrequency Probes
There are several models of radiofrequency probes for turbinate reduction on 

the market today. They take little pre-procedure set up, cause negligible blood loss, 
and	most	are	approved	for	office-based	use.	The	long-term	results	of	the	procedure	
depend	on	the	amount	of	subacute	tissue	loss	and	long	term	scarring	and	fibrosis,	
which make it less predictable than the removal of tissue with a microdebrider. The 
probes can also be used for soft palate tightening, tonsil reduction, tongue base 
reduction, and the reduction of lymphatic malformations
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Sinusitis
Medical application of balloon technology began in 1961. Six  weeks after he 

first	conceived	of	balloon	embolectomy,	Thomas	Fogarty	successfully	performed	
one	with	a	urethral	catheter	he	added	a	latex	glove	finger	to	with	fly	tying	wire	
in his attic. This sparked an explosion of balloon based medical procedures over 
the next 50 years. One of the most recent iterations is balloon sinuplasty. Several 
companies are now producing balloons that can be used in the sphenoid, frontal, 
and maxillary sinuses. They are positioned with either direct visualization, C-arm 
imaging, or with a light wand used for trans-illumination. Along with their low 
profile	and	the	ability	to	place	without	CT	guidance,	balloon	sinuplasty	gives	the	
surgeon	the	ability	to	enlarge	the	sinus	osteum	without	significant	tissue	removal.	
While these balloons offer radiation free placement, tissue preservation, and 
proven	safety	profile,	their	efficacy	has	yet	to	be	proven.	In	a	case	series	Ramadan	
et al had a greater that 90% success rate with dilation of the pediatric sinus 
without	 significant	 complications,	 although	 the	 study	 failed	 to	 show	 significant	
improvement in subjective outcomes in sinusotomy with adenoidectomy when 
compared to adenoidectomy alone. 9,10,11

Endoscopic sinus surgery continues to be the gold standard for sinus surgery. 
Equipment used continues to improve incrementally with advances in technique, 
device form and function, and patient safety.  Advances in image guidance have 
been	a	significant	contributor	to	these	gains.	These	systems	continue	to	improve	
accuracy, resolution, and form factor. There are several competing guidance tech-
nologies available, however the technology of each is beyond the scope of this 
chapter.
Tracheal stenosis 

The most fertile area for innovation is often where different specialties 
meet, and soon after balloons were introduced for sinus surgery, otolaryngologists 
were using them elsewhere. They worked particularly well for treating subglottic 
stenosis.	The	guide	wire	used	to	pass	through	inflamed	sinus	osteum	easily	passes	
through	the	stenotic	airway,	the	high	pressure	needed	to	fracture	bone	is	sufficient	
to	fracture	stenosis,	and	the	5mm	and	7mm	balloons	fit	well	in	the	pediatric	airway.	
The	low	profile	balloons	allow	the	user	to	visualize	distal	structures	for	optimal	
positioning,	and	 respirations	only	have	 to	be	held	while	 the	balloon	 is	 inflated.	
At present the only purpose built and U.S. FDA approved balloon for pediatric 
tracheal stenosis is the Inspira AIRTM. Recently published studies have shown that 
balloon	dilation	laryngoplasty	can	be	performed	without	significant	complications	
and is as effective for both primary and secondary pediatric laryngotracheal 
stenosis as previously described dilation methods.19,20

Conclusion
Overall the application of innovation and new technology has led to 

improvements in patients care. Microdebrider used with image guidance has greatly 
improved the technique of pediatric sinus surgery. Intracapsular tonsillotomy 
has	 significantly	decreased	post-operative	bleed	 rates	and	pain	 for	children.	Still,	
surgeons must carefully evaluate device claims, giving higher weight to actual 
outcomes such as “reduction in pain”, as opposed to bench-top metrics such as “less 



49XII IAPO MANUAL OF PEDIATRIC OTORHINOLARYNGOLOGY!

thermal spread.” As outcome improvements reach the point of diminishing returns, 
the future of medical innovation will likely be in patient safety and cost containment.
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