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Restric3ve	lingual	frenulum	as	a	phenotype	for	

upper	airway	resistance	syndrome	and	

obstruc3ve	sleep	apnea.	



Learning Objectives 
Learning Objectives:  

�  Understand the recent research that supports restricted lingual 
frenulum as phenotype of  OSA. 

�  To appreciate tongue range of  motion ratio as a communication 
tool for tongue-tie severity.  

�  To recognize the value of  primary intention closure in wound 
healing. 

�  Explain the importance of  myofunctional therapy as an essential 
component in optimizing the results of  surgical treatment.  

 

I have no financial disclosures to report. 



Stanford	Sleep	Surgery	Fellowship	Alumni	Network		
Clinical	Research:	Study	Design	and	Sta>s>cal	Analysis	







Study Design 
�  150 pediatric 

patients with OSA 
�  Short frenulum 

(n=70) 
�  Normal frenulum 

(n=80) 



Study Design 
�  Other Physical Exam Findings 

�  Tonsil Size: Grade 1-4 

�  Mallampati Tongue Position: Grade 1-4 
�  High Arched Palate: Yes/No 

�
�	 ���	�� ����
�Mallampa'	Tongue	Posi'on	Tonsil	Size	





Tongue Mobility & 
Maxillofacial Development 





Narrow vs Wide 
Maxilla 

15	

Maxillary	deficiency	



Nasal Obstruction and High Arched Palate 





Tongue – Tie: Yes or No? 



Tongue – Tie 

“Yes”	or	“No”?		

è	Does	not	really	work	to	describe	this	“func3onal”	ankylglossia.			









Kotlow,	L.	A.	(1999).	"Ankyloglossia	(tongue-'e):	a	diagnos'c	and	
treatment	quandary."	Quintessence	Interna'onal	30(4).	

Kotlow’s	Free-Tongue	Measurement:	

	
Ages	18	months	to	14	years 		
	
Clinically	acceptable,	normal	range	of	free	
tongue:	greater	than	16	mm.	
	
Class	I:	Mild	ankyloglossia:	12	to	16.	
	
Class	II:	Moderate	ankyloglossia:	8	to	11	mm	
	
Class	III:	Severe	ankyloglossia:	3	to	7	mm	
	
Class	IV:	Complete	ankyloglossia:	<	3	mm

		

15	mm	=	Mild	Ankyloglossia	



Kotlow,	L.	A.	(1999).	"Ankyloglossia	(tongue-'e):	a	diagnos'c	and	
treatment	quandary."	Quintessence	Interna'onal	30(4).	

Kotlow’s	Free-Tongue	Measurement:	

	
Ages	18	months	to	14	years 		
	
Clinically	acceptable,	normal	range	of	free	
tongue:	greater	than	16	mm.	
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Class	II:	Moderate	ankyloglossia:	8	to	11	mm	
	
Class	III:	Severe	ankyloglossia:	3	to	7	mm	
	
Class	IV:	Complete	ankyloglossia:	<	3	mm

		

31	mm	à		Normal	







Incisive	Papilla	

Incisive	Foramen	



Grade	1	TRMR	

(>80%	mobility)	

Grade	2	TRMR	

(50-80%	mobility)	

Grade	3	TRMR	

(<50%	mobility)	

Grade	4	TRMR	

(<25%	mobility)	



CONCLUSION–	
	
We	propose	the	use	of	TRMR	as	an	ini3al	screening	tool	to	assess	for	
restric'ons	in	tongue	mobility,	where	a	normal	value	for	TRMR	is	
between	51-	77%	(this	represents	the	M	±	1	SD	to	include	68%	of	the	
popula'on).	
	
Values	below	46%	can	be	considered	significantly	below	average	
(bo`om	10%),	and	values	greater	than	80%	represent	significantly	
above	average	func'oning	(top	10%).		
	
With	the	high	reliability	and	precision	of	TRMR	in	assessing	tongue	
mobility,	not	only	can	“func'onal”	ankyloglossia	be	defined,	treatment	
effects	of	myofunc'onal	therapy	and/or	extension	lingual	frenuloplasty	
can	then	be	followed	objec'vely.	
	
This	allows	clinicians	of	various	disciplines	to	effec3vely	communicate	

tongue	mobility	and	associated	nasal	and	oral	func'ons	as	they	
pertain	to	facial	development.	More	advanced	lingual	frenulum	
protocols	could	be	used	to	further	characterize	the	specific	altera'ons	
to	the	frenulum	that	render	a	func'onal	impairment.			



	
Fig.6	A	grading	scale	for	the	func'onal	
classifica'on	of	ankyloglossia	is	proposed	
based	on	the	TRMR	(ra'o	of	MOTTIP	to	MIO).	
	
	Grade	1:	tongue	range	of	mo'on	ra'o	is	
>80%,	grade	2	50–80%,	grade	3	<50%,	grade	4	
<25%.		
	
Higher	grades	reflect	decreased	tongue	
mobility	and	increased	severity	of	tongue	'e.	
The	photos	here	demonstrate	the	deficit	in	
the	mobility	of	the	tongue	'p	rela've	to	MIO.	
	
With	increasing	ankyloglossia,	the	tongue	'p	
is	unable	to	touch	the	incisive	papilla	unless	
the	mouth	opening	is	closed	to	some	extent.		
	
Considering	grade	3,	mouth	opening	is	limited	
to	50%	of	maximal	opening	in	order	for	the	
tongue	'p	to	reach	the	incisive	papilla.	For	
grade	4,	mouth	opening	is	limited	to	25%	of	
MIO	for	the	tongue	'p	to	reach	the	incisive	
papilla.		

Tongue	Range	of	Mo3on	Ra3o	

Objec've	Tool	to	Assess	Tongue	Mobility	



8 Weeks Post-Frenuloplasty  

“He	really	has	a	large	range	of	mo'on	that	he	is	learning	how	to	use	with	
the	exercises.	Doing	great	now	with	his	new	tongue	thanks	to	you.	"	

*	

*	*	

*	



Day	of	Surgery		 8	Weeks	Later	

	



1 Week Post-Op 



Wound Healing 



Frenuloplasty Standards 
Goal #1: Optimize outcomes after frenulum release. 

è  Primary intention healing 

è  Minimize scarring due to cautery / laser 

è  MYOFUNCTIONAL THERAPY 

 

 

 

Goal #2: Completely release the frenulum. 

“Myofunctional Frenuloplasty” 

è  Mucosal frenulum 

è Sub-mucosal attachments (deep or posterior tongue-tie)  

 

 



Frenuloplasty: WHY I do it …. In Adults 

59 year-old female with a long 
history of  headaches, chronic 
sinus infections, forward head 
posture, jaw tension, and cervical 
neck discomfort. 

�  Prior “incomplete” frenectomy at 
age 7. 

�  Maxillary expansion that was 
completed 3-4 years agoà 
resolved her sinus infections. 

�  Now presenting with worsening 
sleep quality over the last few 
years and especially the past 4-5 
months. 



Baseline	

Pre-Opera3ve	

1	Month		

Post-Opera3ve	

Grade	2	Mobility	 Grade	1	Mobility	



Immediate		

Post-Opera3ve	

1	Month		

Post-Opera3ve	

Grade	2	Mobility	 Grade	1	Mobility	Grade	1	Mobility	



Immediate		

Post-Opera3ve	

Baseline	

Pre-Opera3ve	





Frenuloplasty: HOW I do it …. In Adults 



































5 Days Post-Op 



3 weeks later 



Wound Healing 



3 weeks 4 weeks 
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Thank you! 


