Appendix A. Search Strategies

Table A-1. PubMed search strategies

Search terms Search
results
#1 | ("Mouth Abnormalities"[Mesh:noexp] OR "Tongue 3501

Diseases/congenital"[Mesh:noexp] OR "Tongue/abnormalities"[Mesh] OR
“Lingual Frenum"[Mesh] OR "Lip Diseases/congenital'[Mesh:noexp] OR
"Lip/abnormalities"[Mesh] OR "Labial Frenum"[Mesh] OR
"Ankyloglossia"[Supplementary Concept] OR "ankyloglossia[tiab] OR
(("tongue"[tiab] OR "lip"[tiab] OR "lingual"[tiab] OR "linguae"[tiab] OR
"labial"[tiab] OR "maxillary"[tiab]) AND (“frenum"[tiab] OR "fraenum"[tiab] OR
"frenulum"[tiab] OR "frena"[tiab] OR "frenula"[tiab])) OR (("tongue"[tiab] OR
"lip"[tiab] OR "maxillary"[tiab]) AND ("tie"[tiab] OR "tied"[tiab])))

#2 | ("Therapeutics"[Mesh] OR "therapy"[Subheading] OR "Treatment 10219702
Outcome"[Mesh] OR "therapy"[tiab] OR "therapies"[tiab] OR
"therapeutic"[tiab] OR "therapeutics"[tiab] OR "outcome"[tiab] OR
"outcomes"[tiab] OR "Oral Surgical Procedures"[Mesh] OR “surgical”[tiab] OR
“surgery’[Subheading] OR “surgery”[tiab] OR "frenulotomy"[tiab] OR
"frenulectomy"[tiab] OR "frenotomy"[tiab] OR "frenectomy"[tiab] OR
"frenuloplasty”[tiab] OR "z-plasty"[tiab] OR "h-plasty"[tiab] OR "laser"[tiab] OR
"Rehabilitation of Speech and Language Disorders"[Mesh] OR "Speech
Disorders "[Mesh] OR "Language Development Disorders "[Mesh] OR
"speech therapy"[tiab] OR "speech therapies"[tiab] OR "language
therapy"[tiab] OR "language therapies”[tiab] OR "oral motor therapy"[tiab] OR
"oral motor therapies"[tiab] OR "Complementary Therapies"[Mesh] OR
cam[sb] OR "complementary medicine"[tiab] OR "complementary
therapy"[tiab] OR "complementary therapies"[tiab] OR "alternative
medicine"[tiab] OR "alternative therapy"[tiab] OR "alternative therapies"[tiab]
OR "cam"[tiab] OR "craniosacral therapy"[tiab] OR "cranial sacral
therapy"[tiab] OR "myofascial release"[tiab] OR "myofascial therapy"[tiab] OR
"rolfing"[tiab]) OR (“unsafe”[tiab] OR “safety’[tiab] OR “harm”[tiab] OR
“harms”[tiab] OR “harmful”[tiab] OR “complication”[tiab] OR
“complications”[tiab] OR “risk”[tiab] OR “risks”[tiab] OR “side-effect”[tiab] OR
“side-effects” [tiab]OR ((undesirable OR adverse) AND (effect OR effects
OR reaction OR reactions OR event OR events OR outcome OR
outcomes))OR” sequelae” [tiab] OR “sequela” [tiab] OR ((postoperative OR
surgical OR “post operative” OR “post surgical”) AND (complication OR
complications)) OR “adverse effects”[Subheading] OR
“complications”’[Subheading] OR “contraindications”[Subheading])

#3 | #1 AND #2 2065

#4 | #3 AND eng]la] 1496

#5 | #4 NOT (editorial[pt] OR letter[pt] OR comment[pt] OR review[pt] OR news|pt]
OR historical article[pt] OR practice guideline[pt] OR meta-analysis[pt]) 1252

Key: [Mesh: noexp] exact medical subject heading, not including the terms nested beneath it; [MeSH] medical
subject heading; [Supplmentary Concept] indexing terms for chemicals, substances and rare diseases; [tiab]
keyword in title or abstract; [sh] subheading; [la] language; [pt] publication type.
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Table A-2: CINAHL search strategies

Search terms

Search
results

S1

((MH "Mouth Abnormalities") OR (MH "Tongue Diseases") OR (MH "Tongue
/AB") OR (MH "Lip Diseases") OR (MH "Lip/AB") OR (MH "Frenum (Oral)") OR
(MH "Ankyloglossia") OR "ankyloglossia" OR (("tongue" OR "lip" OR "lingual"
OR "linguae" OR "labial" OR "maxillary") AND (“frenum" OR "fraenum" OR
"frenulum” OR "frena" OR "frenula™)) OR (("tongue" OR "lip" OR "maxillary")
AND ("tie" OR "tied")))

864

S2

((MH "Therapeutics+") OR (MH "Treatment Outcomes+") OR "therapy" OR
"therapies” OR "therapeutic" OR "therapeutics" OR "outcome" OR "outcomes"
OR (MH "Surgery, Oral+") OR "frenulotomy" OR "frenulectomy" OR "frenotomy"
OR "frenectomy" OR "frenuloplasty" OR "z-plasty" OR "h-plasty" OR "laser" OR
“surgery” OR “surgical” OR (MW “su”) OR (MH "Speech Disorders+") OR (MH
"Communicative Disorders+") OR (MH "Language Disorders+") OR (MH
"Rehabilitation, Speech and Language+") OR "speech therapy" OR "speech
therapies" OR "language therapy" OR "language therapies" OR "oral motor
therapy" OR "oral motor therapies" OR (MH "Alternative Therapies+") OR
"complementary medicine" OR "complementary therapy" OR "complementary
therapies" OR "alternative medicine" OR "alternative therapy" OR "alternative
therapies" OR "cam" OR "craniosacral therapy" OR "cranial sacral therapy" OR
"myofascial release" OR "myofascial therapy" OR "rolfing")

1269326

S3

S1 AND S2

497

S4

S3 AND limiters: English language

495

S5

S4 AND limiters: Exclude MEDLINE records

96

Key: MH CINAHL medical subject heading; MW CINAHL subheading

Table A-3: PsycINFO search strategies

Search terms

Search
results

#1

(SU.EXACT.EXPLODE("Mouth (Anatomy)") OR
SU.EXACT.EXPLODE("Tongue") OR SU.EXACT.EXPLODE("Lips (Face)") OR
IF("ankyloglossia" OR (("tongue" OR "lip" OR "lingual" OR "linguae" OR "labial"
OR "maxillary™) AND ("frenum" OR "frenum" OR "fraenum" OR "frenulum" OR
"frena” OR "frenula")) OR (("tongue" OR "lip" OR "maxillary") AND ("tie" OR

"tied"))))

2022

#2

(SU.EXACT.EXPLODE("Treatment") OR (IF("therapy" OR "therapies" OR
"therapeutic” OR "therapeutics" OR "outcome" OR "outcomes" OR
"frenulotomy” OR "frenulectomy" OR "frenotomy" OR "frenectomy" OR
"frenuloplasty” OR "z-plasty" OR "h-plasty" OR "laser" OR “surgery” OR
“surgical” OR "speech therapy" OR "speech therapies" OR "language therapy"
OR "language therapies" OR "oral motor therapy" OR "oral motor therapies" OR
"complementary medicine” OR "complementary therapy" OR "complementary
therapies" OR "alternative medicine" OR "alternative therapy" OR "alternative
therapies" OR "cam" OR "craniosacral therapy" OR "cranial sacral therapy" OR
"myofascial release" OR "myofascial therapy" OR "rolfing")))

684785

#3

#1 AND #2

235
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#4 | #3 AND LA(English) 220

#5 | #4 with peer reviewed and scholarly journals selected 207

Key: SU.EXACT.EXPLODE subject term

Table A-4. EMBASE search strategies

Search terms Search
results
#1 tongue disease/cn or tongue disease*.tw. or tongue abnormalit*.tw. or 1229

ankyloglossia/ or ankyloglossia.tw. or lip malformation/cn or lip
malformation*.tw. or lip disease/cn or lip disease*.tw. or ((tongue/ or
tongue.tw. or lip/ or lip*.tw. or labial.tw. or lingual.tw.) and (frenum.tw. or
fraenum.tw. or frena.tw. or frenulum.tw. or frenula.tw.)) or ((tongue.tw. or lip/
or maxillary.tw.) and (tie.tw. or tied.tw. or ties.tw.))

#2 th.fs. or therapy/ or therapy.tw. or therapies.tw. or therapeutic*.tw. or 8617400
treatment outcome/ or treatment outcome*.tw. or outcome*.tw. or oral
surgery/ or oral surger*.tw. or surgical.tw. or su.fs. or surgery.tw. or
frenulotom*.tw. or frenulectom*.tw. or frenotom*.tw. or frenectom*.tw. or
frenuloplast*.tw. or z plasty/ or z plasty.tw. or h plasty.tw. or laser surgery/
or speech rehabilitation/ or speech rehabilitation.tw. or speech disorder/ or
speech disorder*.tw. or developmental language disorder/ or language
development disorder*.tw. or speech therapy/ or speech therap*.tw. or
language therap*.tw. or oral motor therap*.tw. or complementary therap*.tw.
or cam.tw. or complementary medicine*.tw. or alternative medicine/ or
alternative medicine*.tw. or alternative therap*.tw. or craniosacral therapy/
or craniosacral therap*.tw. or myofascial therap*.tw. or myofascial
release.tw. or manipulative medicine/ or rolfing/ or rolfing.tw. or (Unsafe.tw.
or safety/ or safety.tw. or harm.tw. or harms.tw. or harmful.tw. or
complication/ or complication*.tw. or risk/ or risk*.tw. or side effect/ or side
effect*.tw. or contraindication*.tw. or ((undesirable.tw. or adverse.tw.) and
(effect.tw. or effects.tw. or reaction.tw. or reactions.tw. or event.tw. or
events.tw. or outcome.tw. or outcomes.tw.)) or sequelae.tw. or sequela.tw.
or ((postoperative.tw. or surgical.tw. or post operative.tw. or post
surgical.tw.) and (event.tw. or events.tw. or outcome.tw. or outcomes.tw.))
or si.fs. or co.fs.)

#3 1 AND 2 730
#4 Limit 3 to English 585
#5 Limit 4 to human
541

#6 5 not (review.pt. or editorial.pt. or letter.pt. or note.pt. or short survey.pt. or 431

conference paper.pt. or meta analysis/ or practice guideline/ or systematic

review/)
#7 5 Exclude MEDLINE journals 25

Key: / Emtree heading; .tw. abstract, title and drug trade name; /cn congenital; .fs. subheading;
si.fs. side effects subheading; th.fs. therapy subheading; su.fs. surgery subheading; co.fs. complications subheading;
p.t. publication type



Appendix B. Abstract and Full Text Screening Forms

Table B-1. Abstract screening questions

Ref ID Reviewer
name
1. Does the study address the treatment of Yes No Cannot Determine

ankyloglossia and/or concomitant lip-tie or
harms of treatment/no treatment (conservative
management)?

If “No” please skip to #4.

2. Is the study original research? (excludes Yes No Cannot Determine
reviews, commentary, editorials, letters;
includes systematic reviews and meta
analyses)

3. Does the study population include infants or Yes No Cannot Determine
children up to age 18?

4. If excluded, should the study be retained for Yes No Cannot Determine
any of the following reasons:

Background/discussion

Review of references

Study population has congenital craniofacial
malformation, Pierre Robin and/or cleft
lip/palate

Other

Comment
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Table B-2. Full text screening questions

Ref ID

Reviewer name

1. Is the study original research? (excludes narrative
reviews, commentary, editorials, letters; includes
systematic reviews and meta analyses)

Yes

No

2. Does the study evaluate the effectiveness of treatment for
ankyloglossia and/or concomitant lip-tie OR is this a study
or case report that provides data on harms of treatment?

Yes

No

3. Does the study population include infants or children up to
age 18?

Yes

No

4. If excluded, should the study be retained for any of the
following reasons:

Background/discussion

Review of references

Study population has congenital craniofacial malformation,
Pierre Robin and/or cleft lip/palate

Other

Yes

No

Comment
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Appendix C. Excluded Studies

Abstract Review Exclusion Reasons

X-1

Does not address treatment of ankyloglossia and/or concomitant lip-tie or harms of

treatment/no treatment

X-2
X-3

10.

11.

12.

13.

14.

15.

Not original research
Participants not in target age range

Oberndorf CP. Slips of the tongue and pen. J Abnorm Psychol. 1914; 8(6):378-84. X-1
Special mental conditions. Psychological Bulletin. 1925; 22(5):291-4. X-1

Jidigian Y, Bickers W. Transplantation of the ureters into the rectosigmoid. Surg Gynecol
Obstet. 1947 Jul;85(1):30-4. PMID: 20249243; X-1

Phillips JC. Rehabilitation in a case of manic depressive reaction with a speech defect.
Case Reports in Clinical Psychology. 1951;2(4):50-2. X-3

Masters F, Georgiade N, Horton C, et al. The use of interlocking Z's in the repair of
incomplete clefts of the lip and secondary lip deformities. Plast Reconstr Surg (1946).
1954 Oct;14(4):287-92. PMID: 13215109; X-1

Beers MD, Pruzansky S. The growth of the head of an infant with mandibular
micrognathia, glossoptosis and cleft palate following the Beverly Douglas operation.
Plast Reconstr Surg (1946). 1955 Sep;16(3):189-93. PMID: 13266547; X-1

Knight PF. Anesthesia in recurring post-tonsiliectomy haemorrhage due to macroglossia;
a case report. Br J Anaesth. 1958 Feb;30(2):83-4. PMID: 13523030; X-1

Watt OM. Lingual thyroid; complicating general anaesthesia. Anaesthesia. 1959
Apr;14(2):162-7. PMID: 13637370; X-1

Perzik SL. Early management in extensive cervical cystic hygroma and macroglossia.
Arch Surg. 1960 Mar;80:460-3. PMID: 14432102; X-1

Kokic A, Gazabatt C. Dissection of labial frenum: a new technic. J Oral Surg Anesth
Hosp Dent Serv. 1961 Jul;19:326-8. PMID: 13757671; X-1

Moyson F. A plea against tracheostomy in the Pierre-Robin syndrome. Br J Plast Surg.
1961 Oct;14:187-9. PMID: 14476768; X-1

Goldberg MH, Eckblom RH. The treatment of the Pierre Robin syndrome. Pediatrics.
1962 Sep;30:450-8. PMID: 13899709; X-1

Gorlin RJ, Psaume J. Orodigitofacial dysostosis--a new syndrome. A study of 22 cases. J
Pediatr. 1962 Oct;61:520-30. PMID: 13900550; X-1

Costich ER. The role of oral surgery in preventive dentistry. Dent Clin North Am. 1965
Jul;25:475-83. PMID: 14290101; X-1

Marge M. Speech difficulties associated with dental anomalies in children. ASDC J Dent
Child. 1965;32:82-9. PMID: 14285595; X-1
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16.

17.

18.

19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

31.

32.

33.

Olin WH, Huffman WC, Schweiger JW. Congenital pits of the lower lip associated with
cleft lip and palate. A case report. J lowa Med Soc. 1965 Dec;55(12):698-701. PMID:
5840072; X-1

Risch F, Boden ES, Mindlin H, et al. The relationship of dental hypoplasia to epilepsy in
adults. Oral Surg Oral Med Oral Pathol. 1965 Feb;19:269-75. PMID: 14232608; X-1

Combs JT, Grunt JA, Brandt IK. New syndrome of neonatal hypoglycemia. Association
with visceromegaly, macroglossia, microcephaly and abnormal umbilicus. N Engl J Med.
1966 Aug 4;275(5):236-43. PMID: 5943267; X-1

Degering CI. Prenatal therapeutic radiation. Preliminary report of two cases. Oral Surg
Oral Med Oral Pathol. 1966 Apr;21(4):473-7. PMID: 5218152; X-1

DesEnfants JA. The abnormal labial frenum. J Mo Dent Assoc. 1966 Oct;46(8):9-12.
PMID: 5223623; X-1

Dewel BF. The labial frenum, midline diastema, and palatine papilla: a clinical analysis.
Dent Clin North Am. 1966 Mar:175-84. PMID: 5216396; X-1

Garfinkle V1. Surgery for prosthetics. J Oral Surg. 1966 May;24(3):209-17. PMID:
5325394; X-1

Hale ML. Pediatric exodontia. Dent Clin North Am. 1966 Jul:405-19. PMID: 4222774;
X-1

Hawkinson RT. Diagnosis and preoperative planning for the surgical correction of
mandibular prognathism. J Prosthet Dent. 1966 Mar-Apr;16(2):351-70. PMID: 5217118;
X-1

Kramer GM, Kohn JD. A classification of periodontal surgery: An approach based on
tissue coverage. Periodontics. 1966 Mar-Apr;4(2):80-9. PMID: 5217828; X-1

Monroe CW. Midline cleft of the lower lip, mandible and tongue with flexion contracture
of the neck: case report and review of the literature. Plast Reconstr Surg. 1966
Oct;38(4):312-9. PMID: 5926987; X-1

Nabers JM. Extension of the vestibular fornix utilizing a gingival graft--case history.
Periodontics. 1966 Mar-Apr;4(2):77-9. PMID: 5217827; X-1

Tucker CC, Finley SC, Tucker ES, et al. Oral-facial-digital syndrome, with polycystic
kidneys and liver: pathological and cytogenetic studies. J Med Genet. 1966 Jun;3(2):145-
7. PMID: 5963210; X-1

Bodner BN. Dentoalveolar surgery. Dent Dig. 1967 Jan;73(1):12-5. PMID: 5225133; X-1

Edlan A. The prevention of inflammatory damage to the periodontium in children. Int
Dent J. 1967 Jun;17(2):329-38. PMID: 5233871; X-1

Egyedi P. Some aspects of pre-operative planning in the correction of deformities of the
jaws. Trans Int Conf Oral Surg. 1967:62-8. PMID: 5237111; X-1

Gardiner JH. Midline spaces. Dent Pract Dent Rec. 1967 Apr;17(8):287-97. PMID:
5228693; X-1

Gonzalez-Ulloa M, Stevens E. The tent-pole mechanics in the correction of the retractive
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34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

44,

45.

46.

47.

48.

49.

50.

syndrome of the middle third of the face. Klin Med Osterr Z Wiss Prakt Med.
1967;22(11):483-4. PMID: 5631401; X-1

Hanson ML. Some suggestions for more effectiive therapy for tongue thrust J Speech
Hear Disord. 1967; 32(1):75-9. X-1, X-2, X-3

Howe GL. Soft tissue plastic operations in the maxilla. Trans Int Conf Oral Surg.
1967:192-6. PMID: 5237058; X-1

Irving IM. Exomphalos with macroglossia: a study of eleven cases. J Pediatr Surg. 1967
Dec;2(6):499-507. PMID: 4865835; X-1

James GA. Clinical implications of a follow-up study after fraenectomy. Dent Pract Dent
Rec. 1967 Apr;17(8):299-305. PMID: 5228694; X-1

Janebova M. Cortical spreading depression as a means of analysing the role of the
thalamic gustatory area in taste discrimination in rats. Physiologia Bohemoslovaca. 1967
2013-06-11;16(1):18-22. X-1

Merson RM. Speech rehabilitation in congenital aglossia. J Rehabil. 1967 Sep-
Oct;33(5):33-4. PMID: 6073256; X-1

Pitanguy I, Franco T. Nonoperated facial fissures in adults. Plast Reconstr Surg. 1967
Jun;39(6):569-77. PMID: 4960961; X-1

Rose GJ. Receding mandibular labial gingiva on children. Angle Orthod. 1967
Apr;37(2):147-50. PMID: 5229085; X-1

Swan H, Jenkins D, Schemmel J. Thyroid autograft. A 12-year follow-up. Arch Surg.
1967 Jun;94(6):817-20. PMID: 4226078; X-1

Tulley WJ. Prevention in orthodontics within the scope of the school programme. Int
Dent J. 1967 Jun;17(2):368-83. PMID: 5248124; X-1

Weiner MF, Land M. Psychiatry, psychosomatics and dentistry. Psychosomatics. 1967
Nov-Dec;8(6):338-41. PMID: 6078040; X-1

Abramovich A, Devoto FC. Anomalous maxillofacial patterns produced by maternal
lathyrism in rat foetuses. Arch Oral Biol. 1968 Jul;13(7):823-6. PMID: 5244303; X-1

Allen DL, Shell JH. Clinical and radiographic evaluation of a periosteal separation
procedure. J Periodontol. 1968 Sep;39(5):290-5. PMID: 5244723; X-1

Arima M, Komiya K, Ono K, et al. Congenital minor anomalies in mentally retarded
children. Proc Aust Assoc Neurol. 1968;5(1):177-82. PMID: 5709957; X-1

Bachicha RL, Higgins LT. The abnormal frenum and its surgical correction. Chronicle.
1968 Dec;32(4):112-3. PMID: 5247407; X-1

Bjuggren G, Jensen R, Strombeck JO. Macroglossia and its surgical treatment.
Indications and postoperative experiences from the orthodontic, phoniatric, and surgical
points of view. Scand J Plast Reconstr Surg. 1968;2(2):116-24. PMID: 5733935; X-1

Block JR. The role of the speech clinician in determining indications for frenulotomy in
cases of ankyloglossia. N Y State Dent J. 1968 Oct;34(8):479-81. PMID: 5244728; X-1,
X-2
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51.

52.

53.

54,

55.

56.

57.

58.

59.

60.

61.

62.

63.

64.

65.

66.

67.

68.

Bressman E, Chasens Al. Free gingival graft with periosteal fenestration. J Periodontol.
1968 Sep;39(5):298-300. PMID: 5244725; X-1

Doege TC, Campbell MM, Bryant JS, et al. Mental retardation and dermatoglyphics in a
family with the oral-facial-digital syndrome. Am J Dis Child. 1968 Dec;116(6):615-22.
PMID: 4301481; X-1

Ewen SJ. Frena: Their roles especially in periodontics. N Y State Dent J. 1968
Dec;34(10):626-30. PMID: 5246656; X-1

Gayler GG. Additional cases of a cardiofacial syndrome. J Pediatr. 1968 Dec;73(6):953-
4. PMID: 5723510; X-1

Gellis SS, Feingold M. Picture of the month: syndrome of neonatal hypoglycemia,
macroglossia, visceromegaly, and omphalocele. Am J Dis Child. 1968 Mar;115(3):349-
50. PMID: 5640529; X-1

Gibbs SL. The superior labial frenum and its orthodontic considerations. N Y State Dent
J. 1968 Nov;34(9):550-3. PMID: 5245974; X-1

Hanley FJ, Floyd CE, Parker D. Congenital partial hemihypertrophy of the face. Report
of three cases. J Oral Surg. 1968 Feb;26(2):136-41. PMID: 5241846; X-1

Hiatt WH. Free gingival graft or frenectomy? J Colo Dent Assoc. 1968 Mar;46(2):7-9.
PMID: 5242516; X-1

Jolly M. Soft tissue surgery in general dental practice. Aust Dent J. 1968 Feb;13(1):1-16.
PMID: 4869053; X-1

Knaysi GA, Jr., Cosman B, Crikelair GF. Hidradenitis suppurativa. Jama. 1968 Jan
1;203(1):19-22. PMID: 4864515; X-1

Laskin DM. Surgical aids in orthodontics. Dent Clin North Am. 1968 Jul:509-24. PMID:
5240775; X-1

Lazarus L, Young JD, Friend JC. E.M.G. syndrome and carbohydrate metabolism.
Lancet. 1968 Dec 21;2(7582):1347-8. PMID: 4177412; X-1

Nadeau J. Special prostheses. J Prosthet Dent. 1968 Jul;20(1):62-76. PMID: 4873089; X-
1

Popescu V. Congenital transverse facial cleft. Rom Med Rev. 1968;12(4):75-85. PMID:
5703538; X-1

Poschel BP. Do biological reinforcers act via the self-stimulation areas of the brain? .
Physiology & Behavior. 1968; 3(1):53-60. X-1

Powell WJ, Jenkins HP. Transverse facial clefts. Report of three cases. Plast Reconstr
Surg. 1968 Nov;42(5):454-9. PMID: 5699562; X-1

Shafer AD. Primary macroglossia. Clin Pediatr (Phila). 1968 Jun;7(6):357-63. PMID:
5648339; X-1

Sinnette C, Odeku EL. Rubinstein-Taybi syndrome. The first case in an African child and
the first case recognized at birth. Clin Pediatr (Phila). 1968 Aug;7(8):488-92. PMID:
4970066; X-1
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69.

70.

71.

72,

73.

74,

75.

76.

77,

78.

79.

80.

81.

82.

83.

84.

85.

86.

Spivack J, Bennett JE. Glossopalatine ankylosis. Plast Reconstr Surg. 1968
Aug;42(2):129-36. PMID: 5665378; X-1

Stahl A. Clinical, orthodontic and radiological findings in the jaws and face of children
with dysmelia associated with thalidomide-embryopathy. Int Dent J. 1968 Sep;18(3):631-
8. PMID: 5246854; X-1

Stanback JS, 3rd, Peagler FD. Primary amyloidosis. Review of the literature and report of
a case. Oral Surg Oral Med Oral Pathol. 1968 Dec;26(6):774-81. PMID: 5246776; X-1

Tarsitano JJ, Cohen SM. Revelation and initial diagnosis of mild hemophilia from dental
findings: report of case. J Am Dent Assoc. 1968 Apr;76(4):823-5. PMID: 5300257; X-1

Tawil HM, Najjar SS. Congenital absence of the breasts. J Pediatr. 1968 Nov;73(5):751-
3. PMID: 5681165; X-1

West EE. Diastema--a cause for concern. Dent Clin North Am. 1968 Jul:425-34. PMID:
5248121; X-1

Buchanan J, Frew ID, Gibson, Il, et al. Macroglossia in myelomatosis. Br J Plast Surg.
1969 Apr;22(2):157-60. PMID: 5785533; X-1

Cosman B, Crikelair GF. Midline branchiogenic syndromes. Plast Reconstr Surg. 1969
Jul;44(1):41-8. PMID: 5791338; X-1

Delilkan AE. Anaesthetic problems in a case of pseudo-hypertrophic muscular dystrophy
presenting with macroglossia. Med J Malaya. 1969 Jun;23(4):253-5. PMID: 4242170; X-
1

DeMyer W, Baird I. Mortality and skeletal malformations from amniocentesis and
oligohydramnios in rats: cleft palate, clubfoot, microstomia, and adactyly. Teratology.
1969 Feb;2(1):33-7. PMID: 4892408; X-1

Gordon H, Davies D, Friedberg S. Congenital pits of the lower lip with cleft lip and
palate. S Afr Med J. 1969 Oct 18;43(42):1275-9. PMID: 5361756; X-1

Harris F, Zachary RB. xomphalos and marcroglossia (Beckwith's syndrome). Proc R Soc
Med. 1969 Sep;62(9):905-6. PMID: 5823807; X-1

Hoggins GS. Aglossia congenita with bony fusion of the jaws. Br J Oral Surg. 1969
Jul;7(1):63-5. PMID: 4309862; X-1

Jain SN. Lingual thyroid. Int Surg. 1969 Oct;52(4):320-5. PMID: 5347292; X-1

Knowles CC, Littlewood AH, Bush PG. Incomplete median cleft of the lower lip and
chin with complete cleft of the mandible. A preliminary report. Br Dent J. 1969 Oct
7;127(7):337-9. PMID: 5259661; X-1

Pitanguy I. A chiro-cheilo-podalic syndrome. Br J Plast Surg. 1969 Jan;22(1):79-85.
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Appendix D. Evidence Tables

Abbreviations in Evidence Tables

um Micrometers

BSES-SF Breastfeeding Self-Efficacy Scale — Short Form
Cl Confidence Interval

CM Centimeters

CPT Current Procedural Terminology

ENT Otolaryngologist

g/d Weight Velocity

HATLFF Hazelbaker Assessment Tool for Lingual Frenulum Function
IBAT Infant Breastfeeding Assessment Tool

ICD International Classification of Diseases

IQR Interquartile Range

Jlem® Joules per Area

LATCH Latch, Audible swallowing, Type of Nipple, Comfort, Hold;
mL/min Milliliters per Minute

MM Millimeters

MPQ McGill Pain Questionnaire

NA Not Applicable

NOMESCO Nordic Medico-Statistical Committee

NR Not Reported

NS Not Statistically Significant

ORL Otorhinolaryngology

PRI Pain Rating Index

PPI Present Pain Intensity

RCT Randomized, Controlled Trials

SD Standard Deviation

SE Standard error

SF-MQP Short Form McGill Pain Scale

VAS Visual Analog Scale for Pain

wicm? Power per Area

WHO World Health Organization
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Table D-1. Evidence table

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: Length of lingual Length of lingual
Amir et al., Frenotomy: Use index finger e Infants presenting to frenulum when tongue frenulum when
2005" and thumb of non-dominant breastfeeding service s lifted: tongue is lifted:

Country: Australia

Enrollment
period:
Aug 2002 to
July 2003

Funding: NR

Design:
Case series

hand to stabilize and visualize
lingual frenulum. Frenulum is
divided by 2-3 mm with small
sterile scissors, adjacent to
tongue taking care to avoid
vascular tissue. Encouraged to
breast feed immediately after

procedure.

Groups, n (%):

G1: intervention, 35/46 (76%)

Type of professional

performing treatment: NR

Anesthesia used in surgical

intervention: None

Other non-surgical
therapies: NR

Setting of therapy:
hospital ward (n=4) or
breastfeeding clinic (n=28)

Treatment duration:
Days / weeks

Last follow-up post-
treatment:

phone interview

3 months post-treatment

N at enrollment:
G1: 66 at assessment

N at follow-up:
Gl: 46

Consultation with lactation

consultant:
G1: Yes, referral

assessed with HATLFF G1: NR

e Impaired lingual
function

e Frenulum visualized to
be thin membrane

e Parents gave informed
consent

Exclusion criteria:

e Score did not
recommend release of
frenulum (n=11)

Age, days or months at
first diagnosis, mean *
SD: NR

Age, days at
assessment, mean
(range):

G1: 18 (3-98)

Gender, n (%):

Male:

G1: 29/46 (63) at
assessment 22 males in
frenotomy group

Female:
G1: 13 females in
frenotomy group

Race/ethnicity: NR

Indication for therapy, n
(%):

Most important presenting
problem

Attachment to the breast
G1: 12 (44)

Nipple pain:
G1: 6 (22)

Prolonged feeding:
G1:5(19)

Poor weight gain:
G1: 2 (7)

Frequent feeding:
Gl:1(4)

Nipple damage:
Gl:1(4)

Mean HATLFF function

score (n=35)

G1:10.9+0.57

Mean appearance score

G1:59+15

Maternal: NR

Infant:
G1: NR

Child:
G1: NR

G1:NR

Maternal, n (%):
No difference in
breastfeeding
G1: 6/35 (17)

Better attachment
to breast:
G1: 18/35 (51)

Improved sucking:
G1: 20/35 (57)

Less pain:
G1: 9/35 (26)

Weight improved
G1: 6/35 (17)

Other difference:
G1: 2/35 (44)

No longer
breastfeeding:
n=3

Infant:
G1: NR

Child:
G1: NR

Need for
reoperation:
G1:NR

Harms: No
problems reported
when mothers
were queried.

Harms Detailed:
NA

Timing of harms:
NA
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Other characteristics:
Family history:

Yes

G1.7

No
G1: 36

Missing:
G1:3

Type of ankyloglossia:
NR

Ankyloglossia with
concomitant lip tie: NR

Comment: Maternal satisfaction also reported.
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Middle finger Inclusion criteria: Length of lingual Length of lingual
Argiris et al., or index finger were used to  ePresented with frenulum when frenulum when
20117 lift infant tongue making breastfeeding difficulties  tongue is lifted: tongue is lifted:
Country: UK tongue tie visible. Floor of_ -Diagnose_d with tongue-tie  G1: NR G1: NR
mouth often compressed with by lactation nurse
Enrollment gauze to prevent consultant or ENT Maternal, %: Maternal, %:
period: submandibular duct injury. . o Sore nipples Immediate
Aug 2008 to Oct ~ Tongue tie was divided with Exclusion criteria: G1: 63 improvement in
2008 blunt pair of scissors. NR breastfeeding
o Manual pressure with gauze age, days or months at Damaged nipples: ~ G1: 70
Funding: NR administered to control blood first diagnosis, mean + SD: G1: 43 _
Design: loss. NR comi off of Frltlaastfeedln(%]/?t
Case series Groups, n: _ _ oming o.n off o (o} gw-up, n (%
(prospective audit) G1: intervention, 46 g%c;,n\iveeks atintervention, l()srle:agg % G1: 41/46 (89)
- ¢ brofessional G1: 4 (range 1 day to 12 . Major improvement
ype of protessiona weeks Pain score, mean = at followup, %:
performing treatment: sSD G1: 87%
otolaryngologist consultant or Gender, n: . '
; Male: G1: 6.63/10 £ 2.46
lactation consultant ey é3 Reduced nipple
. . ' Infant, %: pain, n (%):
Anes_thegla used In . . Poor latch G1: 19 (40)
surgical intervention: Female: G1: 67
No anesthetic or analgesic ~ G1: 13 Pain score, mean
Other non-surgical PO Not satisfied after +SD
therapies: NR ’ Racefethnicity: NR feeding GL: 1.47/10 + 1.34
G1: 30

Setting of therapy:

Main OR then kept in peds
ward for observation postop
before discharge

Treatment duration: NA

Last follow-up post-
treatment:
6 weeks post-treatment

N at enrollment:
G1: 46

N at follow-up:
G1: 46

Consultation with lactation
consultant, n (%):
G1: 46 (100)

Indication for therapy:
breastfeeding difficulties

Other characteristics: NR

Type of ankyloglossia, n
(%):

Mild tongue tie (bound by thin
mucous membrane

G1: 20 (43)

Severe tongue tie —tongue
fused to floor of mouth
G1: 23 (57)

Ankyloglossia with
concomitant lip tie: NR
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Poor weight gain
Gl: 22

Child:
G1: NR

Change in pain
score p-value: p<
0.01

Infant:

Improved latch, n
(%)

G1: 36 (78)

More effective suck
G1: 30 (64)

Child:
G1: NR

Need for
reoperation:
G1: 3/46

Harms: Yes

Harms Details:
Blood loss, %:

G1: 52

No correlation with
degree of
ankyloglossia
Timing of harms:
Immediate



Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: The infantis  Inclusion criteria: Length of lingual Length of lingual
Ballard et al., placed supine with the e Breast feeding infants frenulum when tongue frenulum when
2002° elbows held flexed securely with short or tight lingual is lifted: tongue is lifted:
Country: USA close to the face and the frenulum who might G1:NR G1: NR

: assistant’s index finger on the  benefit from surgery Maternal:

Enrollment
period:

Jan 1998 to June
2001

Funding:

Service grant from
the March of
Dimes, Ohio
Chapter, Cincinnati
Children’s Hospital
Medical Center,
and University
Hospital, Inc,
members of the
Health Alliance of
Greater Cincinnati.

Design:
Prospective Case
series

chin for stabilization. The
tongue is lifted gently with a
sterile, grooved retractor so
as to expose the frenulum.
With sterile iris scissors, the
frenulum is divided by
approximately 2 to 3 mm at
its thinnest portion, between
the tongue and the alveolar
ridge, into the sulcus just
proximal to the genioglossus
muscle.

Groups:
G1: Frenuloplasty

Type of professional
performing treatment: NR

Anesthesia used in
surgical intervention:
Usually used if >4mo, type
not specified

Other non-surgical
therapies: NR

Setting of therapy:
Hospital Inpatient &
outpatient lactation center

Treatment duration: NR

Last follow-up post-
treatment: post-operative
day #3 phone call, some
followed for 5 days

N at enrollment:
G1: 127

N at follow-up:

G1: 123

Consultation with lactation
consultant: NR

based on clinical

assessment and HATLFF based on an analog
scale of 1 (extremely

score

Exclusion criteria:
NR

Age, days or months at
first diagnosis, mean *
SD: NR

Age, days or months at
intervention:

G1: Median (25th, 75th
percentile) age at

was significantly lower than
with maternal nipple pain:
1.2 days (0.7, 2.0) versus
2.0days (1.0, 12.0),
respectively (p = 0.007).

Gender, ratio:
Boys:Girls: 1.5:1

Race/ethnicity: NR
Indication for therapy:
Breastfeeding problems

Other characteristics:
Family history of tongue-tie:
Positive: n= 26

Type of ankyloglossia: NR
Ankyloglossia with
concomitant lip tie: NR

Nipple pain levels

mild) to 10 (severe
pain),:

Mean + SD: 6.9 £ 2.31

Inpatients, n (%)
Nipple pain:
G1: 32/88 (36.4)

Outpatients, n (%):

Nipple pain:
G1: 21/35 (60)

Moderate to severe

g i nipple trauma with or
presentation with poor latch without infection: 21

mothers

Recurrent mastitis= 4
Suppressed lactation= 4

Infant:

G1: Inpatients, n (%)
Poor latch: 56 /88 (63.6)

Outpatients, n (%):

Poor latch: 14/35 (40)
Failure to thrive: 6 (poor
latch=4, nipple pain=2)

Child:
G1: NR

Maternal:

Nipple pain levels
based on an
analog scale of 1
(extremely mild) to
10 (severe pain),
Mean + SD: 1.2 +
1.52

(p <.0001)
Comfortable breast
feeding: 31/35
mothers

Stopped
breastfeeding: 3
Infant: HATLFF
G1: Function
score:

7.9+1.86

Appearance score:
49+181

There was
significant
correlation
between function
and appearance:
r=0.49, P<0.001.
With ooor latch:
Mean function
score: 7.8 £1.88
Appearance score:
48 +1.87

With maternal
nipple pain,
Function score: 8.0
+ 1.85 Appearance
score: 5.0+ 1.76
The score
differences not
significant

5 failure to thrive
(FTT) infants
resumed
breastfeeding and
achieved a normal
rate of growth
within 3 to 5 days
after the
procedure.

One severe failure
to thrive patient
advised by own
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pediatrician to start
formula

Child:

G1: NR

Need for
reoperation:

G1: NR

Harms: None
observed

Harms Details: NA
Timing of harms:
Immediate & 3
days after Rx via
phone call
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria/ Population

Baseline Measures

Outcomes

Author:
Berry et al., 2012*

Country: UK

Enrollment period:

October 2003 to
April 2004

Funding:

NR (Authors report
no competing
financial interests)

Study Design:
RCT, blinded

Intervention:
Tongue-tie division:
The tongue-tie was put
on a stretch with left
index finger and
holding lower lip clear
with thumb. Tie was
divided completely
with sharp, blunt
ended sterile scissors.
And floor of mouth
compressed with
sterile gauze swabs.
Baby immediately
returned to mother.
Feeding was
reassessed. Infants
who had been
allocated to non-
division were then
taken to have
procedure performed

Groups:

G1: Tongue-tie
division

G2: Sham tongue-tie
division

Type of professional
performing
treatment:

Lactation consultant
or pediatric surgeon

Anesthesia used in
surgical intervention:
NR

Other non-surgical
therapies: NA

Setting of therapy:
Hospital (clinic not
specified)

Treatment duration:
NA

Last followup post-
treatment:

Three most post-
treatment

N at enrollment:
G1: 30
G2: 30

Inclusion criteria:

e Age < 4 months

e Symptoms of
breastfeeding
problem

e Tongue-tie present

Exclusion criteria:

¢ Bottle fed

e Declined to
participate

¢ Infant failed to feed

Age, days or months
at first diagnosis: NR

Age at baseline,
days, mean (range):
G1: 33 (6-115)

G2: 28 (5-111)

Gender, n:
Male:

G1: 21
G2: 19

Racel/ethnicity: NR

Indication for
therapy, n (%):
Difficulty with latch:
G1: 23 (77)

G2: 24 (80)

Nipple pain/trauma:
G1: 20 (67)
G2: 19 (63)

Inefficient feeding:
G1: 19 (63)
G2: 18 (60)

All 3 indications:
G1: 10 (33)
G2: 9 (30)

Other characteristics:

NR

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NA

Length of lingual
frenulum when
tongue is lifted:
G1: NR

Maternal:
Breastfeeding pain
score, mean:
Gl:4.1

G2: 4.2

Infant:
G1: NR

Child:
G1: NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

Maternal:
Breastfeeding pain
score, mean:
G1l:1.6

G2: 2.9

Change in pain score,
mean * SD:
Gl:-25+1.9
G2:-1.3+15

G1lvs G2: p=0.13
(95% CI: -0.3, 2.4)

Infant:

Immediate

Improved
breastfeeding maternal
report, n (%)

G1: 21 (78)

G2: 14 (47)

G1lvs G2: p< 0.02
95% CI (6-51%)

Improved feeding
objective observer, n
(%):

G1: 13/26 (50)

G2: 12 (40)

Glvs G2, p=ns
Mean age of babies
whose mothers
reported full resolution
of feeding problem
were 8 days younger
than those reporting no
improvement (26 vs.
34d)

None reported worse
feeding

3-month follow-up, n
(%):

Improved feeding
maternal report:

G1+ G2: 54/59 (92)
Full resolution of
feeding problems:
G1+ G2: 33/59 (56)

No improvement in
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N at followup:
G1: 27
G2: 30

Consultation with

lactation consultant:

NR

feeding:
G1+ G2: 5/59 (8)

Breastfeeding at 3
months:
G1+ G2: 38/59 (65)

Breastfeeding at
second phone call
(mean age 4.5
months), n (%):
G1+ G2: 30/59 (51)

Child:
G1:NR

Need for reoperation:
G1: NR

Harms: Yes

Harms Details, n (%):
Small amount of
bleeding following
procedure:

Gl+ G2: 3 (5)

“None of complications
were significant” and
all infants with
complications were
feeding better at 1 day
after division

Timing of harms:
G1: Immediate

Comments: Parents and single observer who independently assessed outcomes were blinded to group.
All mothers contacted would choose to have the tongue tie divided again if they were in the same situation in the future.
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria / Population

Baseline Measures

Outcomes

Author:
Blekinsop, 2003°

Country: UK

Enrollment period:
Retrospective audit:
January 2002 to
June 2002
Prospective audit:
2003

Funding: NR

Study Design:
Case series

Intervention:
Frenulotomy:
membrane stripped
with sterile blunt edged
scissors and baby
immediately fed

Groups:
G1: Intervention

Type of professional
performing
treatment:

Pediatric surgeon or
lactation consultant

Anesthesia used in
surgical intervention:
NR

Other non-surgical
therapies: NR

Setting of therapy:
Hospital

Treatment duration:
NR

Last followup post-
treatment:
2 weeks

N at enrollment:
Gl: 21

N at followup:
G1: 20

Consultation with
lactation consultant,
(%):

G1: Yes, (100)

Inclusion criteria:

e Babies referred for
frenotomy during
time period

Exclusion criteria:
NR

Age, days or weeks
at first diagnosis,
range:

1 day to 6 weeks

Age, days or months
at intervention: NR

Gender:
Male:
G1: NR

Female:
G1: NR

Race/ethnicity:
G1:NR

Indication for
therapy:
Breastfeeding issues

Other characteristics:

NA

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

Length of lingual
frenulum when
tongue is lifted:
G1:NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
GI1:NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

Maternal, n:

Stopped breastfeeding
due to reduced milk
supply:

G1:7

Infant, n (%):
Feeding difficulty
Fully resolved:
G1: 10/20 (50)

Significantly improved:
G1: 8/20 (40)

Slightly improved:
G1: 2/20 (10)

Child:
G1: NR

Need for reoperation:
G1: NR

Harms:
No post treatment
complications reported

Harms Details: NA

Timing of harms: NA

D-9



Table D-1 Evidence table continued

Study
Description

Intervention

Inclusion / Exclusion
Criteria / Population

Baseline
Measures

Outcomes

Author:
Buryk et al.,
2011°

Country: US

Enrollment
period:
Dec 2007 to
Dec 2008

Funding:

U.S. gov't; authors
report no financial
disclosures

Design:
RCT
Single blinded

Intervention: Frenotomy:
tongue elevated and frenulum

exposed with grooved director.

Frenulum tissue was crushed
with straight clamp to provide
anesthesia and frenulum was
incised with straight scissor.
On occasion, direct pressure
with fingertips needed to be
applied for hemostasis

Groups:

G1: Frenotomy

G2: sham procedure

Type of professional
performing treatment:
otolaryngologist

Anesthesia used in surgical
intervention: No

Other non-surgical
therapies: NR

Setting of therapy:
Newborn nursery, newborn

care clinic, and otolaryngology

clinic
Treatment duration:
5 minutes

Last follow-up post-
treatment: 12 months

N at enrollment:
G1: 30
G2: 28

N at follow-up:

At twelve months

Gl +G2: 44

Consultation with lactation
consultant, n (%):

G1: 30 (100)

G2: 28 (100)

Inclusion criteria:

e Maternal report of nipple
pain or difficulty
breastfeeding combined
with significant
ankyloglossia diagnosed
by lactation consultant
(100% agreement with
ENT assessment at time
of procedure) using
HATLFF

Exclusion criteria:

¢ Infant older than 30 days

e Craniofacial
abnormalities, including
cleft lip or palate

e Neurologically
compromised infants

e Any other
contraindications to
maternal breastfeeding

Age, days at enrollment,
mean * SD (range):
G1+G2: 6.0+ 6.9 (1 -35)
G1:6.2+6.9
G2:6.0£7.0

Age, days at intervention,
mean + SD:

Mean age: 6.7 days ( one
child at 2 weeks)

Gender, n (%):
Male:

G1: 19 (63)
G2: 19 (68)

Female:

G1: 11 (37)

G2: 9 (32)

Indication for therapy:
Maternal report of nipple
pain or difficult
breastfeeding and
HATFLL

Other characteristics: NR
Type of ankyloglossia:
NR

Ankyloglossia with
concomitant lip tie:

G1l: 0

G2: 0

Length of lingual
frenulum when
tongue is lifted:
G1:NR

G1: NR

Maternal:

Nipple pain assessed

by SF-MQP (Short
form McGill Pain

Questionnaire), mean

+ SD:
G1: 16.8 +10.6
G2:19.2+9.9

Breastfeeding rates:

NR

Infant:

IBFAT, mean + SE
G1:9.3+0.69
G2:8.5+0.73

HATFLL appearance

score, mean = SD
G1:6.0+1.6
G2:57+2.2
HATFLL function
score, mean = SD
G1:94+26
G2:84+2.0

Child: NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

G2:NR

Maternal:

Nipple pain,
immediately after
procedure SF-MPQ:
G1l:4.9+1.46
G2:135+1.5

p value G1 vs G2:
p<0.001

Effect size: 0.38
Breastfeeding rates,
n (%):

Two months:
G1+G2: 36/58 (66)

Six months:
G1+G2: 23/58 (44)

Twelve months
G1+G2: 14/58 (28)
Infant:

IBAT, mean = SE
G1:11.6+0.81
G2: 8.07 +0.86
G1vs. G2: p=0.029
effect size: 0.31
Child: NR

Need for
reoperation: NR
Harms:

No complications
from the procedure
in any infants
Harms Details: NA
Timing of harms:
NA
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria/ Population

Baseline Measures

Outcomes

Author:
Choi et al., 20117

Country: Korea

Enrollment period:

2005 to 2010
Funding: NR

Study Design:
Case series

Intervention:

Z-plasty combined with
partial midline
genioglottus myotomy
Pull tongue tip in
cephalic direction and
release the lingual
frenulum close to
tongue base using a
scalpel. Then mucosal
layer of tongue is
opened and contracted
genioglossus muscle
exposed. Pull tongue
and cut only the
predominantly
tightened muscle
portion horizontally
using electrocautery
and release. Dissect
mucosal flap to
prevent mucosal
contracture, release
mucosal layer 1 cm
long at tongue base
through z-plasty and
close with 5-0 Vicryl
suture

Groups:
G1: Intervention

Type of professional
performing
treatment:
Surgeon-not specified
(Corresponding author
in plastic and
reconstructive surgery)

Anesthesia used in
surgical intervention:
NR

Other non-surgical
therapies: NR

Setting of therapy:
NR

Treatment duration:
NA

Last followup post-
treatment:
Up to 6 months post-

treatment overall range

Inclusion criteria:
NR

Exclusion criteria:

¢ Other congenital
anomalies or with
oral disease or
anomaly

Age, days or months
at first diagnosis,
mean = SD: NR

Age, years at
intervention, (range):
G1l: 1-10

Gender:
Male to female ratio:
G1:2.3:1

Race/ethnicity: NR

Indication for
therapy:

Unclear

Speech impediments
Sucking and
breastfeeding
problems also
mentioned in intro

Other characteristics

Family history:
G1l: 20%

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
G1:NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
G1:NR

Need for reoperation:
G1: NR (No patient
had scar contracture
during f/u)

Harms: No

Harms Details:

No signs and
symptoms that may
typically result from a
genioglossus myotomy
procedure such as
limited tongue
movement or
aggravated speech or
articulation problems
were seen.

No aggravated scar
contracture or speech
problem post-therapy

Timing of harms: NA
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3 months to 2 years

N at enroliment:
G1: 106

N at followup:
G1: 106

Consultation with

lactation consultant:

NR
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Surgery details Inclusion criteria: Length of lingual Length of
Dave et al., not reported. Tongue tie ¢ Dysglossia with articulation frenulum when lingual
2013° release surgery disorder tongue is lifted: frenulum
. . L G1:NR when tongue
Country: India Groups: _ Exclusion criteria: is lifted:
Enrollment Sulr;gl':)yngue-tle release NR Maternal: G1:NR
iod: . G1:NR
period: 6/2010 to Type of professional Age, days or months at fant. }
9/2012 : ) first diagnosis, mean + SD: Infant: Maternal:
performing treatment: NR G1: NR G1: NR
Funding: None Anesthesia used in surgical NR - e
intervention: NR Child: Infant:
Design: ) Agey days or months at Gl defects Of Gl NR
Case series Other non-surgical intervention, N : linguadental and Child:
therapies: G1: Up to 12 years: 5 alveolar sounds as G1: All
Speech therapy 13-19 years: 2 well as sibilants viz.  improved
Setting of therapy: o o, s, ‘2, (n=7)  (100%)
Outpatient & inpatient GenQer, n (%): satisfactorily
department of gi!es-ﬂ 114 Need for
otorhinolaryngology : (71.4) reoperation:
Treatment duration: NR Female: GI1:NR
) ) G1: 2/7(28.6) Harms: NR
Last follow-up post g Harms
. Race/ethnicity: NR .
treatment: dication for th . Details: NA
Immediately post-treatment ~ Indication for therapy: Timing of
Dysglossia
harms: NA

N at enrollment:
G1.7

N at follow-up:

G1.7

Consultation with lactation
consultant: NR

Other characteristics:

All 7 patients were given
speech therapy post-
operatively

Type of ankyloglossia: NR
Ankyloglossia with
concomitant lip tie: NR
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes

Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: ; :
Length of lingual Length of lingual

Dollberg et al., Follow-up study after * All mothers of infants fren%lum Whgn tongue fren%lum Whgn

2014° frenotomy. Procedure not who had breastfeeding

Country: Israel

Enrollment
period: 3/2010 to
10/2010

Funding: NR

Design:
Prospective case
series

described

Groups
G1: Frenotomy

Type of professional
performing treatment:
Physician

Anesthesia used in

surgical intervention: NR

Other non-surgical
therapies: NR

Setting of therapy:
Hospital or office

Treatment duration: NR

Last follow-up post-
treatment:

6 months (phone interview)

N at enroliment:
G1: 264

N at follow-up:
G1: 244

Consultation with

lactation consultant, (%):

G1: yes (100)

difficulties
e Term infants with no
congenital anomalies

Exclusion criteria:
NR

Age, days or months at
first diagnosis, mean +
SD: NR

Age, days at intervention,

median (range):
G1: 14 (1-135)

Gender, n (%):
Male:
G1: 143 (59)

Female:
G1: 101 (41)

Race/ethnicity: NR

Indication for therapy:
Maternal nipple soreness
nipple pain with / without
bruising

Latching difficulties
(repeated, frequent
detachments of the infant
from the breast)

Inability to feed,

falling asleep on the breast

and other latching
problems

Other characteristics:
Problems with breast
feeding with previous
offspring, 61.5% (64/104)

First Born: 129 (53%)

Type of ankyloglossia:
G1: Coryllos type of
tongue-tie, %

1. 13

II. 31

Il. 24

V. 32

Coryllos type by gender,
%, (M:F ratio):
1. 79% M, 21% F (3.7:1)

is lifted:

G1: Visual description of
frenular thickness, n, (%):
Thin: 105 (43)

Thick: 96 (40)

Graded (thin distally and
thick proximally):

42 (17)

Notched tongue tip:
78 (32)

Tongue elevation above
midmouth:

51 (21)

Maternal, n (%):

G1: Sore maternal
nipples (VAS),:

203 (83)

Nipple pain with bruising:
152 (62)

Nipple pain without
bruising: 92 (38)
Latching difficulties

134 (55)

Infant:

Maternal perception of
infant's pain, median
(range)

G1: 3 (0-10)

Child:
G1: NR

tongue is lifted:
G1:NR

Maternal, n (%):
Breast feeding
difficulties:

G1:

Improvement: 180
(75)

Significant
improvement: 131
(54)

No improvement:
48 (20) Worsening:
7(3)

Nipple wounds:
G1: 50/130 (38)
reported wound
disappearance

Disappearance of
nipple bruises
(days), median
(range)

G1: 4 (1-15)

Infant, n (%):

G1:

217/244 ( 89)
were still being
breastfed at the 2-
week follow-up

Fully breastfed:
160 (74)

Received more
than half of their
meals as
breastmilk: 28 (13)

Fed half or fewer of
their meals as
breastmilk: 29 (13)

At 3-month follow-
up:

Still breastfeeding:
165 (68)

Fully breastfed:
134/165 (81)

At 6 months follow-

up:
Still breastfeeding:
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1. 57% M, 43% F (1.3:1)
1. 62% M, 38% F (1.6:1)
IV. 49% M, 51% F (1:1)

Ankyloglossia with
concomitant lip tie: NR

137 of 244 (56)

No statistically
significant predictor
in terms of history
of breastfeeding of
siblings, symptom
(e.g., pain,
bruising), or
anatomy
(e.g.,Coryllos type
and thickness of
the frenulum) for
improvement in
breastfeeding at
any time point

Breastfeeding rates
compared with
Israeli population
data reported

G1: Mothers
reported that fibrin
deposition over the
wound
disappeared within
a median of 9 days
(range, 2—-14 days).

Infant’s crying
duration post-
frenotomy in

minutes, n (%):
<1 = 192 (79)
1-5 = 49 (20)
>5 3()

Child:
G1:NR

Need for
reoperation:
G1:NR

Harms: Yes

Harms Details:
G1: Minimal
discomfort &
minimal

G1: Bleeding
Bleeding time,
median(range):
1 (0-6) minutes

Acetaminophen
use, n (%):
G1:44 (18)

Timing of harms:
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immediate
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: NR Inclusion criteria: Length of lingual Length of lingual
Dollberg et al., G ) ¢ Children who underwent frenulum when frenulum when
2011 % roups- frenotomy of tongue-tie  tongue is lifted: tongue is lifted:

G1: Frenotomy
G2: Untreated tongue-tie
G3: No tongue-

Country: Israel

Egrrgg?ﬁg tie/controls
Funding: NR Type of professional

) performing treatment:
Design: Neonatologist or pediatric
Prospective dentist
Cohort

Anesthesia used in
surgical intervention:
NR

Other non-surgical
therapies: NR

Setting of therapy: NR

Treatment duration: NR

Last follow-up post-
treatment:
Immediately post-
treatment

N at enrollment:
G1:8
G2: 7
G3: 8

N at follow-up:
G1:8
G2:7
G3:8

Consultation with
lactation consultant: NR

during infancy who were at G1: NR
time of study between 4 — 8 G2: NR

years old G3: NR
e Age-matched children with
untreated tongue-tie Maternal:
whose parents reported a  G1: NR
history of breastfeeding G2: NR
difficulties (e.g. nipple pain G3: NR
during nursing, difficulties
in latching or both) Infant:
e Children with no tongue-tie G1: NR
as controls G2: NR
G3: NR
Exclusion criteria: NR
Child: NR

Age, days or months at first
diagnosis: NR

Age, days or months at
intervention, range:
G1: 2 days- 4 weeks
G2: NA

G3: NA

Current age, years:
mean £ SD :
G1:6.2+1.8
G2:6.2+1.9
G3:58+1.9

Gender, n:
Male:
G1+G2+G3: 17

Female:
G1+G2+G3: 6

Race/ethnicity: NR
Indication for therapy: NR
Other characteristics: NR
Type of ankyloglossia: NR

Ankyloglossia with
concomitant lip tie: NR

G1: NR
G2: NR
G3: NR

Maternal:
G1:NR
G2: NR
G3: NR

Infant:
G1: NR
G2: NR
G3:NR

Child:

Tongue movement
(oromotor test) Mean
+ SD (95% ClI):
G1:3.7+4.3(15)
G2:11+7.6 (2.9)
p=0.122, (-0.025,
0.179)

G3: 1.2 +/-1.6 (0.5)
G1lv. G3: p=0.28 (-
0.023-0.073)

Consonant
articulation errors:
G1l:6.0+£7.5(2.7)
G2:7.1£6.9 (2.6)
p=0.76 (-6.96, 9.19)
G3:1.0+/-2.9
(1.00G1lv. G3:
p=0.11 (-1.43 —
11.39)

Word production
accuracy:

G1: 6.0+4.2 (1.5)
G2:14.5 +10.0 (3.7)
p=0.076 (-1.150,
18.09)

G3: 8.8 +/-11.6 (3.1)
G1lv. G3: p=0.53 (-
12.54 — 7.28)

Word intelligibility:
G1:1.3+0.1(0.1)
G2:1.7+0.36 (0.1)
p=0.33 (0.04, 0.714)
G3:1.4+-0.4(0.1)
G1v. G3: 0.50 (-0.46
—0.25)

Sentence
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intelligibility:
G1:1.3%+0.2(0.1)
G2:1.6 £0.46 (0.2)
p=0.16 (-0.147,
0.749)
G3:1.4+/-0.4(0.1)
G1lv. G3: p=0.46 (-
0.49 - 0.24)

Fluent-speech
intelligibility:
G1:1.5+0.4 (0.1)
G2:1.6+0.5(0.2)
P=0.6 (-0.416, 0.689)
G3:1.2 +/-0.3(0.1)
G1v. G3: p=0.229 (-
0.18 —0.68)

Need for
reoperation:
G1: NR

G2: NR

Harms: NR
Harms Details: NA

Timing of harms:
NA

Gap between lower
incisors at age 4 -8
years: NR

Frenotomy N=1
Non-frenotomy N=1

Comment: See related paper #655 Dollberg et al, 2006
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: Length of lingual Length of lingual
Dollberg et al., Frenotomy, followed by ¢ Full-term healthy frenulum when frenulum when
2006" careful hemostasis (i.e. mild appropriate for tongue is lifted: tongue is lifted:

Country: Israel

Enrollment
period:

Dec 2001 to Sept.
2004

Funding: NR

Design: RCT

pressure for several
seconds to several minutes)

Groups:

G1: frenotomy followed by
breastfeeding, then sham

followed by breastfeeding

G2: sham followed by
breastfeeding, then
frenotomy followed by
breastfeeding

Type of professional
performing treatment:
neonatologist or pediatric
dentist

Anesthesia used in
surgical intervention: NR

Other non-surgical
therapies: NR

Setting of therapy:
Lactation clinic at maternity
hospital

Treatment duration: NA

Last follow-up post-
treatment:
Immediately post-treatment

N at enrollment:
G1: 15
G2:11

N at follow-up:
Gl: 14
G2: 11

Consultation with
lactation consultant, (%):
Yes (100)

gestational age infants

e Age 1to 21 days

o Referred for lactation
clinic for nipple pain

¢ Diagnosis of
ankyloglossia by
neonatologist
(ankyloglossia defined
as: inability of infant to
protrude tip of tongue
over lower gum line while
tip was tied to floor of
mouth by tight cord of
frenulum and tongue
became heart shaped)

Exclusion criteria:
e One exclusion due to
failure of blinding

Gestational Age, weeks,
mean + SD:
G1+ G2:39.8+1.2

Age, days at intervention,
range:
Gl+ G2: 1-21

Gender: NR
Race/ethnicity: NR

Indication for therapy:
Nipple pain

Other characteristics:
family history in first degree
relatives, n:

G1+ G2: 4/25

Gestational weight: 3205 g
(SD +/- 830)

Type of ankyloglossia, n:
Tongue protusion beyond
alveolar ridge

G1+ G2: 3/25

No tongue protrusion
beyond alveolar ridge
G1+ G2: 22/25

Anterior crease of tongue
G1+ G2: 15/25

Ankyloglossia with

NR

Maternal:
Breastfeeding pain or
nipple trauma
(standard visual
analog pain scale up
to 10 points) mean +
SD
Gl+G2:7.1+1.9

Infant:
Breastfeeding latch
score

(LATCH score),
mean + SD
G1+G2:6.4+23

Child:
NR

NR

Maternal:
Breastfeeding pain or
nipple trauma, mean
+ SD
G1l+G2:5.3+2.2
p=0.001 compared to
baseline

Infant:
Breastfeeding latch
score

(LATCH score),
mean = SD

G1l+ G2:6.8+2.0
p=0.06 compared to
baseline

Child:
NR

Need for
reoperation: NR

Harms: Mentioned
no unexpected
bleeding

Harms Details:
Authors reported no
significant side
effects and bleeding
(a few drops) was
controlled within
seconds in all cases.
Infant crying lasted a
few seconds.

Timing of harms:
Immediate
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concomitant lip tie: NR
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria / Population

Baseline Measures

Outcomes

Author:
Edmunds, et al.,
2013"

Country: Australia

Enrollment period:

NR

Funding:
None and no
conflicts of interest

Study Design:
Case series

Intervention:
Phenomenological
study of breastfeeding
mothers; first interview
at diagnosis and follow-
up interview 2 weeks
later

7/10 underwent
frenotomy

Groups:
G1: Intervention

Type of professional
performing treatment:
NR

Anesthesia used in
surgical intervention:
NR

Other non-surgical
therapies: NR

Setting of therapy:
Public health service
breastfeeding clinic

Treatment duration:
NA

Last followup post-
treatment: 2 weeks

N at enrollment:
G1:10

Consultation with
lactation consultant:
NR

Inclusion criteria:

e Infants initially
diagnosed with
tongue-tie

Exclusion criteria:
NR

Age, days or months
at first diagnosis,
mean * SD:

G1: 3 days-3 weeks

Age, days or months
at intervention, mean
+ SD: NR

Gender, n (%): NR
Race/ethnicity: NR

Indication for
therapy, n (%):
G1: NR

Other
characteristics:
Family history:
G1: NR

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

Length of lingual
frenulum when
tongue is lifted (cm),
mean, median:

G1: NR

Maternal:
G1: Breastfeeding
concerns/difficulty

Infant:
G1: NR

Child:
G1:NR

Length of lingual
frenulum when
tongue is lifted (cm),
mean, median:

G1: NR

Maternal:
G1:NR

Infant:
G1: NR

Child:
G1: NR

Need for
reoperation:

G1: NR

Harms: NR

Harms Details: NA

Timing of harms: NA
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria / Population

Baseline Measures

Outcomes

Author:
Emond, et al.,
2013
Country: UK

Enrollment period:
October 2011 to
June 2013

Funding:
NIHR (part of NHS)

Study Design: RCT

Intervention:
Frenotomy

Note: Control group
were offered
frenotomy after 5
days

Groups:

G1: Intervention
G2: Usual care
control

Type of
professional
performing
treatment: NR

Anesthesia used in
surgical
intervention: NR

Other non-surgical
therapies, n (%): NR

Setting of therapy:
Hospital clinic

Treatment duration:
NR

Last followup post-
treatment:

Followup at 5 days,
and then 8 weeks
post-treatment

N at enrollment:
G1: 55
G2: 52

Consultation with
lactation
consultant, (%):
G1: Yes (100)

G2: Yes (100)

Inclusion criteria:

e Term babies with a
tongue-tie
experiencing breast
feeding problems

e HATLFF score
between 6-12 and
LATCH score <8

Exclusion criteria:

¢ Infant age = 2 weeks

old

o Prematurity < 37
weeks

e Congenital orofacial
malformations

¢ Infant weight loss (>
10% of birth weight)

e Severe tongue-tie
(HATLFF < 6)
offered immediate
frenotomy

Age, days or months
at first diagnosis,
mean £ SD: NR

Age, days at 5 day
followup, median
(IQR):

G1: 11 (8-14)

G2: 11 (8-16)

Gender: NR
Race/ethnicity: NR
Indication for
therapy:

Breastfeeding
difficulties

Other characteristics:

Family history: NR

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

G2: NR

Maternal:
Breastfeeding pain,

nipple excoriations, low

milk supply, breast
feeding cessation, etc
(specify method and
results, mean, median,
%)

G1: NR

G2: NR

Infant:

Feeding method at
assessment, n (%)
Bottle

G1:1(1.8)

G2: 0

Bottle and breast
G1: 10 (18.2)
G2: 5 (9.6)

Breast only

G1: 44 (80)

G2: 47 (90.4)

OR 2.35 (0.76 to 7.31)
p=0.13

Child:
G1: NR
G2: NR

Length of lingual
frenulum when
tongue is lifted:
G1:NR

G2: NR

Maternal, median
(IQR):

At 5 days followup
Pain VAS score:
G1: 3(1-4.3)

G2: 3 (2-6)

Glvs G2: p=0.13

Change between
baseline and 5 days
Pain VAS score:
G1l:-2(-3t00.4)
G2:-1(-13.5t01)
G1lvs G2: p< 0.09

At 8 week follow-up
Pain Visual Analogue
Scale score (VAS):
G1:0(0)

G2: 0 (0-1)

Glvs G2: p=0.41

Change between 5
days and 8 weeks
Pain VAS score:

G1l: -2 (-3to-1)

G2: -1 (-3.51t0-0.61)
G1lvs G2: p<0.83
G1:NR

G2: NR

G3: NR

Infant, median (IQR):
At 5 days follow-up
LATCH score:

G1: 9 (8-10)

G2: 9 (8-10)

Glvs G2: p=1.0

IBAT score:
G1:12 (11-12)
G2: 12 (11-12)
Glvs G2: p=0.76

Self-efficacy score:
G1: 54 (43-62)
G2: 53 (40.8-61)
Glvs G2: p=0.53

HATLFF score:
G1: 13.5 (11-16)

D-22



Study Description

Intervention

Inclusion / Exclusion
Criteria / Population

Baseline Measures

Outcomes

G2: 8 (7-11)

G1lvs G2: p< 0.0001
Change in scores
between baseline and
5 days

From 0-5 days:
HATLFF score

G1l: 4.5 (3.3t06)

G2: 0 (0t02.3)

G1vs G2: p< 0.0001

LATCH score:

G1: 1 (0to2)
G2:1(0to 2)
Glvs G2: p=0.52

IBAT score:

G1: 0 (-1.8t01.0)
G2:0(0-1)

Glvs G2: p=0.36

Self-efficacy score
(BSES-SF):
G1:9(1.81t012.3)
G2:1(-4t07.5)
G1vs G2: p=0.0002

Feeding method, n
(%):

Bottle:

G1:5(9.4)

G2: 8 (15.5)

Bottle and breast:
G1: 13 (24.5)
G2: 6 (11.5)

Breast only:

G1: 35 (66)

G2: 38 (73)

OR 1.40 (0.60 to 3.22)
p=0.43

At 8 week follow-up
LATCH score:
G1: 10 (10-10)
G2: 10 (10-10)
Glvs G2: p=0.41

IBAT score:
G1:12 (12-12)
G2: 12 (12-12)
G1lvs G2: p=0.58

Self-efficacy score
(BSES-SF):

G1: 63 (59-68)
G2: 63 (57-69)
G1lvs G2: p=0.62
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Study Description

Intervention

Inclusion / Exclusion
Criteria / Population

Baseline Measures

Outcomes

Infant weight, kg:
G1: 5 (5-6)

G2: 5 (5-6)

Glvs G2: p=0.54

Change in scores
between 5 days and 8
weeks:

Self-efficacy score
(BSES-SF):

G1: 3(0to 13)

G2: 10 (2to 18)

G1lyvs G2: p=0.082

Feeding method, n
(%):

Bottle:

G1:9(17.3)

G2: 10 (20)

Bottle and breast:
G1: 13 (25)
G2: 8 (116)

Breast only:

G1: 30 (57.7)

G2: 32 (64)

OR 1.30 (0.59 to 2.89)
p=0.51

Child:
G1: NR
G2: NR

Need for reoperation,
n (%):
G1+G2: 4/99 (4)

Harms:
No adverse events
reported

Harms Details:

Small white patch at
base of frenulum
reported at 5 days, took
median 7 days to heal
(range 1-30)

G1+ G2: 63 (64)

Timing of harms:
Immediate
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: NR Length of lingual Length of lingual
Fiorotti et al., Stretched tongue upward Exclusi iteria: NR frenulum when frenulum when
2004 during the application of the xclusion criteria: tongue is lifted: tongue is lifted:

Country: Brazil

Enrollment
period: NR

Funding:
FAEP/FCM-

CO2 laser so that depth of
incision could be controlled.
CO2 laser applied (with 2mm
spot size applied continuously
at 6W and with an intensity of
191W/cm2) perpendicular to
the lingual frenulum and the

UNICAMP, CAPES fiprous cord was vaporized.

Design:
Case series

Groups:
G1: Frenectomy using carbon-
dioxide laser

Type of professional
performing treatment:
Otolaryngologist

Anesthesia used in surgical
intervention:

Yes: 1) 10% lidocaine spray,
2) 1.8 ml of 2% lidocaine
without vasoconstrictor into
mobile portion of frenulum
near tip of tongue and into
fixed portion in the lingual
region of inferior incisors

Other non-surgical
therapies:

G1: speech therapy (some
had speech therapy before
surgery, n not reported)

Setting of therapy:
Outpatient ENT clinic

Treatment duration minutes,
mean * SD (range):
G1: 16 +2.80 (15-25)

Last follow-up post-
treatment:
15 days after surgery

N at enrollment:
G1: 15

N at follow-up:
G1:15

Consultation with lactation
consultant: NR

Age, days or months at
first diagnosis: NR

Age (years) at
intervention, mean + SD
(range):

G1: 6.89 + 3.38; (2-15)

Gender, n:
Male:
G1: 10

Female:
G1:.5

Race/ethnicity: NR

Indication for therapy:
Respiration abnormality;
difficulties in speech
sounds; damaging
oromyofunctional habits
(thumb sucking, pacifier
sucking), inadequate

postural habits or discomfort

during feeding

Other characteristics: NR

Type of ankyloglossia: NR

Ankyloglossia with
concomitant lip tie: NR

G1: NR

Maternal:
G1: NR

Infant:
G1: NR

Child:

G1: Speech-articular
alterations: yes=10;
no=5

Breathing: G1:
Nasal: 9
Buccal:5
Mixed: 1

G1:NR

Maternal:
G1: NR

Infant:
G1: NR

Child:

G1: greater
control and motor
capacity of tongue
reported by those
with prior speech
therapy (NOT
QUANTIFIED)

Speech therapy
improved tongue
mobility

Recovery of
normal habits
with (days) mean
+ SD (range):
G1:4.2+0.77 (4-
7)

Need for
reoperation:
G1: NR

Harms: None

Harms Details:
NA

Timing of harms:
Immediate & 15
days after
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: Length of lingual Length of lingual
Geddes et al., Frenulotomy: lifted tongue ¢ Mothers with healthy full frenulum when frenulum when
2008 *° with fingers to examine term infants tongue is lifted: tongue is lifted:

Country: Australia

Enrollment
period: NR

Funding:
Medela AG

Design:
Case series

frenulum and ensure it was
thin and devoid of blood
vessels. Using sterile iris
scissors, small cut made at
anterior portion of frenulum
extending just past the
genioglossus muscle. Infant
encouraged to breastfeed
after procedure

Groups:
G1: intervention

Type of professional
performing treatment:
Pediatric surgeon

Anesthesia used in
surgical intervention: NR

Other non-surgical
therapies: NR

Setting of therapy:
Breastfeeding clinic

Treatment duration: NA

Last follow-up post-
treatment, days mean = SD
(range):

G1: 13 +6 (7-29)

N at enroliment:
G1: 24

N at follow-up:
Gl: 24

Consultation with lactation
consultant, (%):
G1: Yes (100)

experiencing
breastfeeding difficulties
e Received breastfeeding

G1: NR

Maternal mean + SD:

advice and follow-up but LATCH score

not resolved

Exclusion criteria:
NR

Age, days or months at
first diagnosis, mean *
SD: NR

Age, days at intervention, Twenty-four hour milk
production, measured

by test-weigh method,

mean + SD:
G1:33+28

Gender: NR
Race/ethnicity: NR

Indication for therapy:
Breastfeeding difficulties

Other characteristics: NR

Type of ankyloglossia:
NR

Ankyloglossia with
concomitant lip tie:
NR

2 of the mothers not in
lactation

Gl1:79+14

Pain score
G1:3.6+3.0

Nipple shield, n
G1: 4/24

mean
G1: 409 (n=8)

Infant mean = SD:
Milk intake
G1:50.5+ 29.1g

Milk transfer, mL/min
G1:56+3.0g

Child:
G1:NR

GI1:NR

Maternal mean +
SD:

LATCH score
G1:9.4+0.8
p<0.05

Pain score
G1:05+1.2
p<0.05

Nipple shield, N
G1: 1/24

Twenty-four hour
milk production,
measured by test-
weigh method,
mean

G1: 615 (n=8)

Duration of
breastfeeding,
months mean +
SD
G1:11.3+5.2
(n=16)

Infant:

Milk intake
G1:69.1+ 319¢g
p<0.01

Milk transfer,
mL/min
G1l:105+55¢g
p<0.01

Child:
G1:NR

Need for
reoperation:
G1l:NR

Harms:
No complications
reported

Harms Details: NA

Timing of harms:
NA

D-26



Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: NR Length of lingual Length of
Godlea/ etal., Frenulum divided Exclusi iteria: NR frenulum when tongue lingual

1994" horizontally below the xclusion criteria: is lifted (mm), mean: frenulum when

Country: USA

Enrollment

period: 10/1988 to

2/1992

Design:
Case series

undersurface of the

tongue, a buccal mucosal

graft harvested and the
graft sutured into the
sublingual wound

Groups:

G1: Frenuloplasty with
Full thickness Buccal
Mucosal Graft

Type of professional

performing treatment:

Surgeon

Anesthesia used in
surgical intervention:
Yes (General)

Other non-surgical
therapies: NR

Setting of therapy:
Hospital

Treatment duration: 1
hour

Last follow-up post-
treatment: 3-4 months
after surgery

N at enroliment:
G1: 15/17 with
ankyloglossia

N at follow-up:

G1: 15 with ankyloglossia

Consultation with

lactation consultant: NR

Age, days or months at first G1: 3.7 mm
diagnosis, mean + SD: NR

Maternal:
Age, years at intervention, G1:NR
mean (range):
G1: 8 (1-35) Infant:
G1: Restricted tongue
Gender, n (%): mobility
Male:
G1: 10 (58.8) Child:
G1: Restricted tongue
Female: mobility
G1:7 (41.2)

Race/ethnicity: NR

Indication for therapy:
Diagnosis of ankyloglossia

Other characteristics: NR
Type of ankyloglossia: NR

Ankyloglossia with
concomitant lip tie: NR*

tongue is lifted
(cm), mean,
median:

G1: NR

Maternal:
G1: NR

Infant:

G1: Mobility of
the tongue
improved

Child:

G1: Mobility of
the tongue
improved

Need for
reoperation:
G1: NR

Harms: Yes

Harms Details:
G1: 3 minor
post- operative
complications
Graft loss=1

Swollen delayed
graft take=1

Wound
dehiscence=1

Wound
cicatrization=3

Timing of
harms:
Immediate & 3-4
months

After surgery

Comment: * 2/17 with short maxillary labial frenulum
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Tongue tie Inclusion criteria: Length of lingual Length of lingual
Griffiths et al., put on the stretch with left e Infants younger than 3 frenulum when frenulum when
2004 index finger while holding months with a tongue tie tongue is lifted: tongue is lifted:
Country: UK the lower lip clear with left and mother wantingto ~ G1: NR G1: NR
) thumb. The tie was divided breastfeed but

Enrollment completely with sharp, blunt-  experiencing difficulty =~ Maternal: Maternal:
period: 12/1999 to ended, sterile scissors, and despite professional Gl G1:NR
12/2001 the floor of the mouth was support. Painful, sore, or

. compressed with a paper . o bleeding nipples: 167 Infant:
Funding: NR towel or gauze. Exclusion criteria: (77%) Feeding postdivision,
Desian: NR mean (%):

esign: Groups:

Prospective case
series

G1: Simple division of
tongue-tie

Type of professional
performing treatment:

Neonatal, pediatric surgeon

Anesthesia used in
surgical intervention: No

Other non-surgical
therapies: NR

Setting of therapy:
Outpatient

Treatment duration:
Days / weeks

Last follow-up post-
treatment: 3 months after
Rx

N at enrollment:
G1: 215

N at follow-up:
G1: 215

Consultation with
lactation consultant: NR

Age, days or months at
first diagnosis: NR

Age, days or months at
intervention:
G1: 19 days

Gender:
Male/ Female ratio: 2:1

Race/ethnicity: NR

Indication for therapy:
192/215 (88%) of infants
had difficulty latching

167 (77%) mothers had
painful, sore, or bleeding
nipples

156 (72%) had “continuous”

feeding cycle
112 (52%) had all three

Other characteristics:

Family history of tongue-tie:

44%

111 had tried bottle-

feeding—either expressed

breast milk (n = 104) or
formula (n = 7)—of whom

85 (76%) had found it easy.

Tongue-tie parameters, n
(%):

G1: Thickness
Diaphanous 138 (64)
Medium 59 (27)

Thick 20 (9)

Shape, n (%):
Dimple 112 (52)
Heart 88 (41)
Pointed 17 (7)

Mother-infant pairs
with all 3 symptoms:
112 (52)

Expressing and cup-
or bottlefeeding: 104
(48)

Use of nipple shield
with professional
guidance: 95 (44%)

Infant:

G1.: Difficulty in
latching on to the
breast: 192/215
(88%)

Those with a
“continuous” feeding
cycle: 156 (72)

Child:
G1:NR

83 (70) breastfed for
3 months

92 (43) felt no
immediate difference

32/53 mothers of
awake infants (60)
breastfed for 3
months.

173 (80%) feeding
better by maternal
assessment
at 24 hours.

40 (19) Unchanged
feeds

2 Increased difficulty
feeding

At 3 months post
division, n (%):
G1: Breastfed for at
least 3 months: 138
(64)

Breastfed for 6 to 12
weeks after division:
11 (5)

Fed for less than 6
weeks: 68 (32)

72 (37%) had not
started solids

“Awful feeders” on
breast, bottle, and
with solids: 2(1)

Tongue extension:
G1:

Yes: 204 (95)

No: 4 (2 breastfed for
3 months)

D-28



Percentage of tongue
anchored by tissue, n (%)
100 124 (57)

75 54 (25)

50 26 (12)

25 11 (5)

Overall 215 (100)

Type of ankyloglossia: NR

Ankyloglossia with
concomitant lip tie: NR

Child:
G1: NR

Need for
reoperation:
G1: NR

Harms: Yes

Harms Details:
G1: No serious
complication. An
increased cry after
division: 128 (60)

Duration of cry, n
(%):

5 seconds or less: 56
(44)

20 seconds or less:
183 (85)

More than 1 minute:
21

Mean duration of cry:
15 seconds, median:
10 seconds
Bleeding:

Few drops of blood:
113 (52)

Any bleeding: 131
(61)

Small amount: 18 (9)
Ulcer under the
tongue > 48 hours:
n=4

Mild complication: 6

®)

Timing of harms:
Immediate
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Table D-1 Evidence table continued

Study
Description

Intervention

Inclusion / Exclusion

Criteria / Population

Baseline
Measures

Outcomes

Author:
Heller et al.,
2005

Country: USA

Enrollment
period: 1999 to
2003

Funding: NR
Design: RCT

Intervention:

4-Flap Z-Frenuloplasty: 2
flaps were marked on one
side at the tip of the tongue,
and 2 more on the other
side at the tongue base.
After incisions made, flaps
were transposed and then

sutured.

Horizontal- to-vertical

frenuloplasty: Scissors were
used to separate the deep
tissue to release the tight

muscular layers, and

hemostasis was achieved
with a Bovie cauterizer. With
retraction of the single hook,
the horizontal wound was
converted to a vertical
wound that was closed with
interrupted 4-0 chromic

sutures.

Groups:

G1: 4-Flap Z-Frenuloplasty
G2: Horizontal- to-vertical

frenuloplasty

Type of professional
performing treatment: NR

Anesthesia used in

surgical intervention: Yes

Other non-surgical
therapies:

Discussion section also
notes “exercises” were

prescribed

Setting of therapy:
Multidisciplinary

team at the Cleft Lip and
Palate—Craniofacial Clinic

Treatment duration: NR

Last follow-up post-
treatment:

G1: 1.3 years (10-35
months)

G2: 1.5 years (10-41
months)

N at enrollment:
G1:11
G2:5

Inclusion criteria:

had a tight frenulum <15 mm
Had articulation and speech
problems related to the

tongue-tie

Older than 3 years of age

Exclusion criteria:
developmental delay

were syndromic, or had
significant oral pathology

Age, days or months at
first diagnosis, mean + SD:

NR

Age, days at intervention,

mean £ SD :
G1:5.7+ 2.14
G2:5.56 +1.52

Gender, n (%):
Male:

G1: 7 (77.8)
G2: 2 (22.2)

Female:
G1: 4 (57.1)
G2: 3 (42.9)

Race/ethnicity: NR

Indication for therapy:

Articulation & Speech
problems

Other characteristics: NR

Type of ankyloglossia: NR

Ankyloglossia with

concomitant lip tie: NR

Length of lingual
frenulum when

tongue is lifted (cm),

mean + SD:
G1:11.9+£6.1 mm
G2:11.4+£3.36 mm

Maternal:
G1: NR
G2: NR

Infant:
G1: NA
G2: NA

Child:

Tongue protrusion:
G1:-0.64 +1.91 mm
G2:-0.6 £1.14 mm

Articulation difficulties,

n (%):
Severe:
G1: 6 (55)
G2: 3 (60)

Moderate articulation
difficulties:
G1: 5 (45)
G2: 2 (40)

Length of lingual
frenulum when
tongue is lifted
(cm), mean + SD:
G1:49.4+16.6
mm

G2:22.6 +7.02
mm

Maternal:
G1: NR
G2: NR

Infant:
G1: NA
G2: NA

Child:

Mean Frenulum
length Gain:
G1:37.5 +13.5
mm, (increase of
315% from the
baseline mean),
p<0.0001
G2:11.2+45
(increase of 98%
from baseline
mean), p<0.02

Tongue protrusion:
G1: 35.54 +9.03
mm
G2:126+1.7

Mean tongue
protrusion Gain:
G1l:36.2+£7.2mm
(p<0.0001)
G2:13.2+£2.6 mm
(p=0.0003)

Speech/articulatio
n, n (%):
Significant
improvement in
articulation errors
of at least 2 orders:
G1: 10 (91)

G2: 0

One order of
improvement:
G1l: 0

G2: 2 (40)

Complete
resolution of
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N at follow-up:
Gl: 11
G2: 5

Consultation with

lactation consultant: NR

speech problems:
G1: 7 (64)
G2: 0

No improvement in
speech:

G1:1(9)

G2: 3 (60)

Need for
reoperation:
G1: NR

G2: NR

Harms: None
Harms Details: NA
Timing of harms:

Surgical or post-
operative
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Inclusion criteria: Length of lingual Length of
Hogan et al., Tongue-tie division: tongue-tie e Infants born with tongue- frenulum when tongue lingual
2005" put on a stretch with left index tie during 5 month is lifted (cm), mean, frenulum when
Country: UK finger while holding lower lip period median: tongue is lifted:
: clear with left thumb. Tie ¢ Feeding problems Length of tongue tie, n:  NR

Enrollment divided completely with sharp . o 25%: 5 breast fed and 1
period: blunt end sterile scissors and EXclusion criteria: bottlefed Maternal:
March 2002 to July floor of mouth compressed * Wanted immediate G1: NR
2002 with gauze. Returned to division 50%: 11 breast fed and G2: NR

, mother for feeding afterthe ¢ Feeding problems 2 bottlefed
Funding: NR procedure. resolved Infant:
Design: RCT Control group received Age, days or months at ;g:{;"efzgreag fedand 6 Improvement in

intensive support, advice and

help from lactation
consultants. If no
improvement after 48 hours
they were offered division.

Groups:

G1: tongue-tie division
G2: breastfeeding control
group

Type of professional
performing treatment:

lactation consultants, pediatric

surgeon

Anesthesia used in surgical

intervention: None used

Other non-surgical
therapies:
List reported by group

Setting of therapy:
Outpatient

Treatment duration: NA

Last follow-up post-
treatment:
Telephone follow-up at 24

hours, weekly for 4 weeks and

after 4 months

N at enrollment:
G1: 28
G2: 29

N at follow-up:
G1: 28
G2: 29

Consultation with lactation

consultant, n (%):
G1: 28 (100)
G2: 29 (100)

first diagnosis, mean *
SD: NR

Age, days at
randomization, mean
(range):

G1: 20

G2: 18

G1+ G2: (3-70)

Gender, n (%):
Male:

Gl: 14

G2: NR

Female:
G1: 14
G2: NR

Racel/ethnicity: NR

Indication for therapy, n
(%):

Breastfed babies
Latching problems

G1: 17 (85)

G2: 16 (80)

Sore nipples
G1: 16 (80)
G2: 16 (80)

Continuous feeds
G1: 9 (45)
G2: 12 (60)

Top-up feeds
G1: 6 (30)
G2: 8 (40)

Bottle-fed
Slow bottle feeds
G1: 5 (62)
G2: 8 (88)

Dribbling
G1l: 5 (62)

100%: 15 breast fed and
8 bottlefed

Maternal:

Painful, damaged
nipples, n (%)

G1+ G2: 32/40 (80)

Mastitis
G1+ G2: 6/40 (15)

Infant:
Breastfeeding latch
problems, n (%)
G1+ G2: 33/40 (82)

Child:
NR

feeding, n (%)
G1: 27/28 (96)
G2: 1/29 (3)

The remaining
28 mothers in G2
all requested
tongue-tie
division.
Following this
27/28 improved.

Child:
NR

Need for
reoperation: NR

Harms: Yes

Harms Details:
No problems
with infection or
bleeding, either
primary or
secondary

Timing of
harms:
immediate

D-32



G2: 7 (77)
Excess wind
G1: 2 (25)
G2: 2 (25)

Other characteristics:
Breastfeeding

G1: 20

G2: 20

Bottle feeding
G1: 8
G2:9

Type of ankyloglossia:
See length of tongue tie

Ankyloglossia with
concomitant lip tie: NR

Comment: Authors noted most babies cried for only a few seconds until they were given a feed.
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Frenotomy Inclusion criteria: Length of lingual Length of lingual
Hong et al., G . « Patients seen in pediatric ~ frenulum when frenulum when
2010 %° GEL(')liJr?tZ.rvention ENT clinic for tongue is lifted: tongue is lifted:
. ' ankyloglossia (identified ~ G1: NR G1: NR
Country: US . de f
Type of professional using ICD'Q.CO e for
Enrollment ; . ankyloglossia and CPT Maternal: Maternal:
. performing treatment: - G1: G1:
period: Pediatric ENT code for outpatient 1I:NR 1:NR
July 2007 to frenotomy . .
. . . Infant: Infant:
July ?009 Artlestheila used in surgical Exclusion criteria: G1: NR Gl NR
Funding: NR I\Peser(VZ%r;/I%r;nzocaine topical) NR Improved
(1] A .
Design: p Agey days or months at Ch||d breastfeed|ng
Case series, Other non-surgical first diagnosis: NR GIL:NR noted.
retrospective therapies: NR ,
Age, weeks at presentation, Child:
Setting of therapy: median (range): G1: NR
Outpatient pediatric ENT clinic G1: 2.7 (1 day to 24 weeks)
Need for
Treatment duration: Gen_der, n (%): reoperation:
Days / weeks Gla: Revision
Male: 221 (686) procedure’ n (%)
Last follow-up post- Gla: 12 (3.7)
treatment: Female: 101 (31.4) Glb: 4 (21.1)
Immediately post-treatment Glavs G1b:
G1lb: =
N at enrollment: ] p=0.008
G1: 341 Male: 7 (36.8)
Harms: NR

Gla: 322 anterior
G1b: 19 posterior

N at follow-up:
G1: 341

Consultation with lactation
consultant, (%):
G1: Yes (80)

Female: 12 (63.2)
Race/ethnicity: NR

Indication for therapy:
Breastfeeding

G1b: 89% nipple pain
G1b: 84% latching on
difficulties

G1b: 80% prolonged feeds

G1b: 16% (n=3) poor weight

gain

Other characteristics: NR

Type of ankyloglossia:
Anterior, n:
Gla: 322

Posterior, n:
G1b: 19

Ankyloglossia with
concomitant lip tie: NR

Harms Details:
NA

Timing of harms:
NA
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Frenulotomy: Inclusion criteria: Length of lingual Length of lingual
Khoo et al., tongue tie put on a stretch e Intervention from frenulum when tongue frenulum when
2009 # using sterile notched tongue qualified lactation is lifted: tongue is lifted
) elevator and divided using consultant failed to . (cm), mean,
Country: UK curved blunt strabismus improve feeding (235)1%7022tg)ngue, ") median:
Enroliment scissors difficulties ) G1:NR
period: Groups: e Symptomatic tongue-tie o 0.
June 2007 to G1: lijrf)te.rvention confirmed on gol/olcg Egggue, n (%): Maternal:
July 2008 ' examination : G1: NR
Funding: NR Type of professional Exclusion criteria: 75% of tongue, n (%): Infant:
. erforming treatment: NR G1: 15 (24 )
Design: gurgeon g (24) l(;lumber feeds per
Case series Age, days or months at 14 tip of tongue, n (%): Gal¥ 64415
Anesthesia used in surgical f”s't diagnosis, mean+ g1 21 (34) p< 0,005
intervention: None Required SD: NR )
. Maternal, n (%):
Other non-surgical Age, days at intervention, Nipple pain (%) Lepgth of feed
therapies: mean + SD (%): G1: 52 (84) (minutes)
Reviewed in the clinic after ~ G1: < 90 days (100) ' Gl:241+17.4
appr_o_prlate |nt¢rventlon from G1:235+17.1 Nipple trauma p< 0.001
qualified lactation consultants o G1: 32 (52) )
had failed to improve feeding Eelnder, n (%): : Time between
difficulties ale. . feeds/min
G1: 42 (68) :\rl‘fa”é e D G1197.0£453
Setting of therapy: Glim7 ir+e2e4s perday  h<0.001
TBD clinic in hospital Female: e Overall difficulty
G1:20(32) (0 to 10 scale)

Treatment duration:
Days / weeks

Last follow-up post-
treatment:

Immediately post-treatment

N at enroliment:
G1: 62

N at follow-up:
G1: 62

Consultation with lactation

consultant, (%):
G1: Yes (100)

Race/ethnicity: NR

Indication for therapy, n

(%):
Poor latch
G1: 52 (84)

Prolonged jaundice
G1: 6 (11)

Noisy feeding
G1: 39 (63)

Infant frustration
G1: 50 (81)

Infant not satisfied after
feed
G1: 27 (44)

(e.g., breastfeeding, other

feeding issues, speech,
psychosocial)

Other characteristics, n

(%):
Family history:
G1:19 (33)

Type of ankyloglossia, n

(%):

Length of feed (minutes)
G1:41.6+27.5

Time between feeds/min
G1:161.1+44.3

Overall difficulty (0 to 10
scale)
Gl:6.1+£27

Child:
G1:NR

G1:1.9+2.6
p< 0.001

Child:
G1: NR

Need for
reoperation: NR

Harms: Minor
bleeding

Harms Details:
NA

Timing of harms:
NR
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Movement

Able to protrude tongue
beyond lower gum line
G1:18(31)

Able to elevate tongue
G1: 15 (24)

Ankyloglossia with
concomitant lip tie: NR
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: Length of lingual Length of lingual
Klockars et al., Frenotomy / Frenuloplasty e Children who received frenulum when frenulum when
2009% procedure not described frenotomy or frenuloplasty tongue is lifted: tongue is lifted:

Country: Finland

Enrollment
period:
1996 to 2006

Funding:
No financial conflict
of interest

Design:
Case series

Groups:

G1: intervention
Gla: 1-23 months
G1bh: 2-5 years
Glc: 6-12 years
G1d: 13-18 years

Frenotomy (no or local
anesthesia), n (%)
G1: 100/296 (34)
Gla: 32/67 (48)

G1b: 43/143 (30)
Glc: 22/74 (30)

G1d: 3/12 (25)

Frenotomy (general
anesthesia)

G1: 46/296 (16)
Gla: 14/67 (21)
G1lb: 21/143 (15)
Glc: 9/74 (12)
G1d: 2/12 (17)

Frenuloplasty (no or local
anesthesia)

G1: 15/296 (5)

Gla: 1/67 (1)

G1b: 1/143 (1)

Glc: 6/74 (8)

G1d: 7/12 (58)

Frenuloplasty (general
anesthesia)

G1: 135/296 (46)
Gla: 20/67 (30)

G1lb: 78/143 (55

Glc: 37/74 (50)

G1d: 0/12 (0)

Type of professional
performing treatment: NR

Anesthesia used in surgical
intervention: Varied

Other non-surgical
therapies:
List reported by group

Setting of therapy: NR

Treatment duration: NR

Last follow-up post-
treatment:
Varied. See age at query

because of tongue-tie
identified from hospital
records based on WHO
ICD code Q38.1 and
NOMESCO classification
(surgical procedure
EJC20)

Exclusion criteria:
NR

Age, days or months at
first diagnosis, mean + SD:
NR

Age, years at intervention,
median (range):

G1: 4 (newborn to 18)
Age, years at query,
median (range):

G1: 11 (9 months to 27)
Gender, n (%):

Male:

G1: 216 (68)

Female:

G1: 101 (32)

Race/ethnicity: NR

Indication for therapy, n
(%):

Speech/articulation problems

G1: 101/159 (64)
Restricted movement

G1: 28/159 (18)
Lactation/nutrition problems
G1: 13/159 (8)

Different combinations of
speech and nutrition
problems

G1: 8/159 (5)

Other characteristics:
NR:

Type of ankyloglossia: NR

Ankyloglossia with
concomitant lip tie: NR

GI1:NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
G1:NR

G1:NR

Maternal:

G1: Benefit (from
operation) type not
specified

Infant:

G1: Benefit (from
operation) type not
specified

Child:
Benefit from
operation:
(Type not
specified)

Maternal/Infant/ch
ild, n (%):

Benefit from
surgery:

G1: 133/159 (84
%) probable or
partial benefit: 9

No benefit from
operation:
G1: 7/159 (4%)

Could not estimate
possible benefit:
G1: 19/159 (12%)

Need for
reoperation, n:
G1: 48/317
including 4 who
had 3 surgeries
and 1 who had 4

By type of initial
procedure and age
group, n (%)

Total, n (%)

G1: 31/296 (10)
Gla: 4/67 (6)
G1b: 14/143 (10)
Glc: 12/74 (16)
G1d: 1/12 (8)

Frenotomy (no or
local anesthesia), n
(%)
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N at enroliment:
G1: 317

N at follow-up:

G1: 296 (information available
for initial operation technique
and anesthesia use)

Consultation with lactation
consultant: NR

G1: 29/100 (29)
Gla: 4/32 (13)
G1b: 13/43 (30)
Glc: 12/22 (55)
G1d: 0 (0)

Frenotomy
(general
anesthesia)
G1: 1/46 (2)
Gla: 0/14 (0)
G1b: 0/21 (0)
Glc: 0/9 (0)
G1d: 1/2 (50)

Frenuloplasty (no
or local anesthesia)
G1: 1/15 (1)

Gla: 0/1 (0)

G1lb: 1/1 (100)
Glc: 0/6 (0)

G1d: 0/7 (0)

Frenuloplasty
(general
anesthesia)
G1: 0/135 (0)
Gla: 0/20 (0)
G1b: 0/78 (0)
Glc: 0/0 (0)
G1d: 0 (0)

Harms:

No immediate or
long term
postoperative
effects

Nearly 1/3 of
patient operated on
under local/no
anesthesia needed
reoperation

Harms Details:
N/A

Timing of harms:
N/A
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Horizontal Inclusion criteria: Length of lingual Length of lingual
Lalakea et al., to vertical frenuloplasty ~ Primary complaint of frenulum when frenulum when
2003% with acetaminophen ankyloglossia tongue is lifted: tongue is lifted:

650mg for analgesia as

Country: USA needed followed with a

Enrollment series of tongue mobility
period: 3/1997 to  exercises for 1 month
7/2000 after surgery
Funding: NR Groups:

G1: Frenuloplasty
Design: Type of professional

Prospective case  performing treatment:
series (Partllof  NR

study)

Anesthesia used in
surgical intervention:
Yes (Local anesthesia)

Other non-surgical
therapies: NR

Setting of therapy:
Hospital

(Head and Neck surgery
clinic or county hospital)

Treatment duration:
NR

Last follow-up post-
treatment:
3 months post-treatment

N at enrollment:
G1: 6/15 (for part I)

N at follow-up:
Gl:6

Consultation with
lactation consultant:
G1: NR

Ankyloglossia as an incidental NR
finding (as manifested by

restricted tongue mobility ~ Maternal:

and tight frenulum with or ~ G1: NA

without notching of the

tongue tip), Infant:
History of ankyloglossia in G1: NA

adolescence or adulthood

Child:
. o Tongue protrusion:

Exclusion criteria: G1: 14.8 mm

Coexisting oral pathology that
might affect oral mechanics
or speech articulation (eg.,
cleft palate)

Tongue elevation:
G1:13.7 mm

G1: Limited tongue
motion: 2/6
Notched or heart-

Age, days or months at
first diagnosis, mean + SD:

" shaped tongue: 3/6
0,
Age, years at intervention, (50%)
mean = SD (range): Limitation
imitation in
Gl 173232 years (14:23) Eating ice cream: 2
Licking lips;1

Gender: NR Cleaning teeth:1

Race/ethnicity: NR

Indication for therapy:
Uncorrected ankyloglossia
with speech problems &
mechanical limitation such as
difficulty licking the lips

Other characteristics:
family history: 8/15 (53%)

Type of ankyloglossia:
Anterior:
G1: NR

Posterior:
G1: NR

Mild: 4/14
Moderate: 9/14
Severe:1/14

G1: Frenulum

Thin: 8/14

Thick: 6/14

Rolling or curling of tongue:
3/14

Ankyloglossia with

NR

Maternal:
G1: NA

Infant:
G1: NA

Child:1 month
after surgery:
Tongue protrusion:
G1: 24 mm

Tongue elevation:
G1: 26.7 mm

G1: Tongue
protrusion: mean
gain: 9.2+ 8.3 mm
(p<0.05)

Tongue elevation:
mean gain of 13 +
4mm (p<0.001)

Side-to side motion
of tongue: normal
(100%)

Persistence of
notching of tongue
tip: 3 (100%)

Gains in, n (%):
Eating ice cream: 4
(67)

Licking lips: 6 (100)
Cleaning teeth:4
(67)

Kissing: 3/3 (100)
Play wind
instrument: 1/2 (50)
Speech: 2 (33.3)

Need for
reoperation:
G1: NR

Harms: No
surgical
complications
Minor pain
requiring no or
minimal analgesia
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concomitant lip tie: NR Harms Details: NA

Timing of harms:
immediate
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria/ Population

Baseline Measures

Outcomes

Author:
Marchesan et al.,
2012%

Country: Brazil

Enrollment period:

2010
Funding: NR

Study Design:
Case series

Intervention:
Frenectomy

Groups:
G1: Intervention

Type of professional
performing
treatment:
Otolaryngologist

Anesthesia used in
surgical
intervention: NR

Other non-surgical
therapies: NR

Setting of therapy:
NR

Treatment duration:
NA

Last followup post-
treatment:

30 days post-
treatment

N at enrollment:
G1:10

N at followup:
G1: 10

Consultation with
lactation consultant:
G1: NR

Inclusion criteria:

e Subjects who had
never undergone
speech therapy or
lingual frenulum
surgery evaluated by
speech-language
pathologists
Suspected frenulum
alteration
No hearing
impairment, mental
retardation and/or
motor or genetic
syndromes
¢ Both lingual frenulum

and oral functions
altered

Exclusion criteria:
e See above

Age, days or months
at first diagnosis: NR

Age, years at
intervention, range:
G1: 2-33

Gender, n (%):
Male:
G1: 8 (80)

Female:
G1: 2 (20)

Race/ethnicity: NR

Indication for therapy:
Both lingual frenulum
and oral functions
altered

Other characteristics:
NR

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

Length of lingual
frenulum when
tongue is lifted:
G1:NR

Maternal:
G1: NA

Infant:
G1: NA

Child, n (%):
Shape of tongue
altered:

G1: 6 (60)

Speech alteration:

G1: 8/10 (80)

Length of lingual
frenulum when
tongue is lifted:
G1:NR

Maternal:
G1: NA

Infant:
G1: NA

Child, n (%):

Shape of tip of tongue
improved

G1: 6/6 (100)

Mouth opening
improved during
speech

G1: 6/8 (75)

Speech alteration
improved
G1: 4/8 (50)

Difficulties in tongue
protrusion and
cleaning of oral cavity
as well as drooling and
open mouth were
solved after surgery

Need for reoperation:
NR

Harms: NR
Harms Details: NA

Timing of harms: NA

Comment: Results presented by patient in Table 1. Note two subjects are > age 18.
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: First the Inclusion criteria: Length of lingual Length of lingual
Masaitis et al., lingual frenulum was e All Primiparous and frenulum when frenulum when
1996 isolated and then using multiparous women from tongue is lifted:  tongue is lifted:

Country: USA

Enrollment
period: 18 months

Funding: NR

Design:
Prospective case
series

straight iris scissors, the
membranous frenulum was
clipped about 1cm.

Groups:
G1: Frenotomy

Type of professional
performing treatment:
Pediatrician

Anesthesia used in
surgical intervention: No

Other non-surgical
therapies: NR

Setting of therapy:
Medical center

Treatment duration: NR

Last follow-up post-
treatment: Within 1% week
after procedure and at 3
months

N at enrollment:
G1: 36

N at follow-up:
G1: 36

Consultation with
lactation consultant, n
(%):

G1: 36 (100)

Mother-Baby Program
with breastfeeding
problems (through

intraoral exam, maternal

breast exam,
breastfeeding
assessment and verbal
history)

Exclusion criteria: NR

Age, days at first
diagnosis:
G1: 1- 24 days

Age, days or months at
intervention, mean + SD:
G1: 5.7 days (range: 1-24
days); median 3 days

Gender, n (%):
Male:
G1: 20 (55.6)

Female:
G1: 16 (44.4)

Race/ethnicity: NR

Indication for therapy, n:
Incidence of indications:

1. Tongue does not cross
alveolar ridge (29/36)
2. Heart shaped tongue

(29/36)

3. Poor attachment at
breast (27/36)

4. Injured nipples
(maternal) (27/36)

5. Frenulum attached to

tip of tongue (24/36)

6. Previous breastfeeding
failure (maternal) 9/36)

7. Inadequate weight
gain (7/36)

8. Clicking sound with
nursing (4/36)

9. Breast abscess (1/36)

24/36 had same cluster of
most frequent occurring

items: heart shaped tongue,
not able to extend past lower
gum line, and injured nipples

Other characteristics:

G1:NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
G1:NR

G1:NR

Maternal:
Current feeding
method, n (%):
Breastfeeding, 1%
week:

G1: 32 (89)

3 months:
G1: 19 (53)

Only 2 mothers who
weaned early (2/13)
did so owing to
continuous difficulty
with breastfeeding.
Other reasons
included:

maternal work (n=7),
bottle easier (n=3),

did not nurse 1% baby
(n=3), physician
recommendation to
supplement with bottle
weight gain mother
switched (n=1),
insufficient milk supply
(l’l=1),

frenotomy procedure
at 12 days “too late” to
reestablish
breastfeeding (n=1)

Bottle feeding:
1% week:
G1: 4 (11)

3 months:
G1: 17 (47)

Infant: G1: Range of
motion of the tongue
improved in all 36
infants

Range of motion of
tongue:

Normal:

1% week:

G1: 33 (92)

3 months:
G1: 36 (100)
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Family history: 21/36 (58%)
had relatives with
ankyloglossia

Parity:
First time mothers: 22/36

Of bottle fed infants at 3
months, 14/17 had
frenotomies after 4 days (5 —
24).

Of breastfeeding group at 3
months, 16/19 had their
frenotomies under age of 4
days

Type of ankyloglossia: NR

Ankyloglossia with
concomitant lip tie: NR

Better than previously:
1 week: 3 (8)

3 months: 0

Problems resolved:
Yes, completely:

1 week:

G1: 27 (75)

3 months:
G1: 36 (100)

Partially:
G1: 1 week: 7 (19)
3 months: 0

No:
G1: 1 week: 2 (6)
3 months: 0

Rate of infant growth:
appropriate:

1 week:

G1: 34 (94%)

3 months:
G1: 36 (100)

Slow: 1 week: G1: 2
(6)
3 months: 0

Choosing procedure
again if needed at:

1 week: 100% (36/36)

3 months: 100%
(36/36)

Child:
GI1:NR

Need for reoperation:
G1: NR

Harms: No
complications nor any
excessive bleeding

Harms Details: NA

Timing of harms:
Immediate
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: NR Inclusion criteria: Length of lingual Length of lingual
Messner et al., G e primary complaint of frenulum when tongue frenulum when
20027 roups, n ankyloglossia or if the  is lifted (cm), mean,  tongue is lifted

Country: USA

Enrollment
period:

6/1997 to 6/2001
Funding: NR

Design: Case
series

G1: Frenuloplasty (horizontal

to vertical) (n=29) OR
Frenotomy (n=1)

Type of professional
performing treatment: NR

Anesthesia used in
surgical intervention:
G1: Yes

General (n=26)

Local (n=4)

11/26 had frenuloplasty in
conjunction with another
procedure

Other non-surgical
therapies, n (%):
Tongue exercises for 1
month after surgery
G1: 20 /24 (83.3)

Setting of therapy:
Otolaryngology clinics

Treatment duration: NR

Last follow-up post-
treatment:

3.1 months (7 days to 8.5
months)

N at enrollment:
G1: 30

N at follow-up:
G1. 28

Consultation with lactation

consultant: NR

ankyloglossia was an
incidental finding

e Tight lingual frenulum
with  associated
feeding, speech or
social difficulties or if
they were anticipated to
develop

e aged 1to 12 years

Exclusion criteria:
o cleft palate, generalized
developmental delay

Age, days or months at
first diagnosis, mean:
G1: 1.9 years (11
diagnosed at < 1 year of

age)

Age, days or months at
intervention, mean:
G1l: 4.1 yrs.

Gender: NR
Race/ethnicity: NR

Indication for therapy:
Tight

lingual frenulum with
associated feeding,
speech,

or social difficulties

Other characteristics:
Family history: 3/30 (10%)

Attempted breastfeed: 25
Unable to breastfeed: 4/25
(3 with Latching problem:
1 with nipple pain)

20/26 parents (child’'s age
2 or older) reported child’s
speech adversely affected

Difficulty with Ice cream: 7
Difficulty with wind
instrument: 1

Difficulty licking lips: 8
Difficulty cleaning teeth: 2
Cuts under tongue: 1
Difficulty with speech: 20

Type of ankyloglossia:

median

Tongue elevation
(measured interincisal
distance with mouth
maximally open, while
maintaining contact of
tongue tip with upper
dentition):
G1:5.2+£5.6 mm

Tongue Protrusion
(maximum protrusion of
tongue past lower teeth):
G1:14.2£55mm

Tongue Mobility:
G1: 2.3 (on ascale of 1
to 5)

Maternal:
G1: NR

Infant:
G1: NR

Child:
Abnormal articulation:
G1: 11 /15 (73.3%)

Speech intelligibility
(parent assessment):
G1: 3.4 (onascaleof 1
to 5)

(cm), mean,
median

Tongue elevation:
G1:22+£8.7mm
(p <0.01)

Tongue
Protrusion:
G1:258+7.8
mm (p < 0.01)

Tongue Mobility:
G1l:4.6 (ona
scale of 1t0 5), (p
<0.01)

Mean gain in
tongue elevation:
G1:17.1+85
mm

Mean Gain
Tongue
protrusion:
G1:11.3+9.1
mm

Maternal, n (%):
Satisfaction with
frenotomy/frenulo
plasty:

Less than
completely
satisfied :

G1: 2/29 (6.9)

Very or extremely
satisfied:
G1: 27/29 (93.1)

Infant:
G1: NR

Child, n (%):
Improved
articulation:
G1:9/11 (82)

Persistent
articulation
difficulties:
G1: 2 (18)

Speech
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NR

Ankyloglossia with
concomitant lip tie: NR

intelligibility:
Gl:4.2(ona
scale of 1t0 5), p
<0.01

Need for
reoperation:
G1:NR

Harms: No
complications
observed

Harms Details:
NA

Timing of harms:
Immediate
(surgical &
postoperative)

Comment: 21/26 children aged 2+ underwent formal speech evaluation 15/21 had documented articulation errors
believed to be d/t decreased tongue mobility 6/21 had age appropriate speech. All with abnormal speech were able to
protrude tongue past lower incisionrs, with protrusion measurements ranging from 3 — 25 mm (mean 14.9mm). No
stat difference between patients with abnormal and normal speech measurements for tongue protrusion or interincisal

distance).
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria / Population

Baseline Measures

Outcomes

Author:
Mettias et al.,
2013%

Country: UK

Enrollment period:

May 2010 to June
2011

Funding: NR

Study Design:
Case series

Intervention:

Tongue tie division: Chin
depressed with thumb of
right hand to open
mouth. Frenulum
lubricated and numbed
with lidocaine gel.
Tongue-tie put on a
stretch using index and
middle fingers and
divided using curved
blunt scissors. Division
completed by blunt
fingertip dissection.
Baby returned to mother
for immediate breast
feeding

Groups:
G1: Intervention

Type of professional
performing treatment:
Otolaryngologist

Anesthesia used in
surgical intervention:
Lignocaine gel 2%

Other non-surgical
therapies:
List reported by group

Setting of therapy:
Outpatient clinic

Treatment duration:
NA

Last followup post-
treatment:
Telephone questionnaire

N at enrollment:
G1: 63

N at followup:
G1: 36

Consultation with
lactation consultant:
G1: referred by lactation
Average referral time
was 7.8 days from
delivery

Inclusion criteria:
NR

Exclusion criteria:
NR

Age, days or months
at first diagnosis,
mean £ SD: NR

Age, weeks at
intervention, mean *
SD:

Gl:4.1+£3.2

Gender, %:
Male:
G1: 49.2

Female:
G1: 50.8

Race/ethnicity: NR

Indication for therapy
(%):

Difficulty breastfeeding:

G1: 66.7

Poor growth:
G1l:11.1

Limitation in tongue
movement:
G1:22.2

Breast problems
including cracking and
sore nipples:

G1: 27.7

Asymptomatic:
G1:13.9

Other characteristics:
NR

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

Length of lingual
frenulum when
tongue is lifted:
G1:NR

Maternal:
G1: See indications
for therapy

Infant:
G1: See indications
for therapy

Child:
G1: NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
G1:NR

Need for reoperation:
G1: NR

Outcomes, n (%):
Preoperative problems
were resolved: 36
(96.8)

Reported delayed
diagnosis and referral
time: 9 (25)

Harms: Yes (for n=36)

Harms Details, n (%):
Infant distress or
discomfort (pain form
procedure)

G1: 2 (5.6)

Mild bleeding on day of
surgery stopped
spontaneously:
G1l:1(2.8)

Ulceration
G1l:1(2.8)

n=2 mothers couldn’t
resume breastfeeding.

No complications:
G1: 32 (88.9)

Timing of harms: NR

Comment: Some results presented in figures only. It is not clear when the follow-up questionnaire was administered.
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes

Description Criteria / Population Measures

Author: Intervention: Frenulotomy: Inclusion criteria: Length of lingual Length of lingual

Miranda et al., surgeon places two fingers on e Diagnosis of frenulum when frenulum when

2010 % either side of frenulum to open ankyloglossia tongue is lifted:: tongue is lifted:

Country: UK mogth aqd lift tongue. Sharp Bree.istfeedlng.dllfflcuny G1: NR G1: NR

sterile scissors used to release  resistant to initial

Enrollment the frenulum. Piece of gauze lactation consultant Maternal, n (%): Maternal, n (%):

period: used to absorb any mild management Nipple pain Breastfeeding

8 months sanguinous exudates . o G1: 27/51 (53) improvements
Exclusion criteria: G1: (63)

Funding: NR grlgg[)ts: i * Non-plastic surgery Nipple cracking:

Design: - intervention pediatric patients G1: 19/51 (37) Reporting

collection SD: NR G1: 11/51 (22) G1: 27/51 (100)

Surgeon

Anesthesia used in surgical

intervention: None

Other non-surgical
therapies: NR

Setting of therapy:

outpatient (only for neonates)

Treatment duration:
30 seconds

Last follow-up post-
treatment:
2 weeks post-procedure

N at enrollment:
G1: 62

N at follow-up:
G1: 51

Consultation with lactation

consultant: NR

Age, days at intervention,

mean £ SD :
G1: 12-36 days

Gender: NR
Race/ethnicity: NR

Indication for therapy:
Breastfeeding

Other characteristics: NR

Type of ankyloglossia:
NR

Ankyloglossia with
concomitant lip tie:
NR

Infant, n (%):
Poor latch:
G1: 28/51 (55)

Breastfeeding
sessions/24 hours,
mean + SD:
G1:10+£0.7

Bottle feeding
supplementary
sessions/24 hours,
mean + SD
G1:9%0.6

Child:
G1: NR

Nipple cracking:
G1: 19/51 (100)

Nipple bleeding:
G1: 11/51 (100)

Pain score
improvement:
G1: 83%

Infant:
Weight gain n, (%)
G1: 51/51 (100)

Poor latch
improvement
G1: 28/51 (89)

Two weeks post
Breastfeeding
sessions/24 hours,
mean + SD
G1l:7+0.5

p< 0.0001

Bottle feeding
supplementary
sessions/24 hours,
mean + SD
G1:.2+0.7

p< 0.0001

Child:

G1: Weight gain
occurred in 100%
(51/51) of neonates
at2

weeks post-
frenulotomy, of
which 90% (46/51)
gained in centile,
6%(3/51) remained
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at the same centile
and 4%(2/51)
dropped 7.5
centiles. Neonates
therefore gained 15
1.2 centiles (41°'-
56th) 1.4 males and
18

2.0 for females.

Need for
reoperation: NR

Harms: No
complications

Harms Details: NA

Timing of harms:
NA
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Measures Outcomes
Description Criteria / Population
Author: Intervention: Inclusion criteria: Length of lingual Length of lingual
O’'Callahan et Frenotomy; Infants . frenulum when frenulum when
29 ¢ Women whose infants S . S ]
al., 2013 swaddled and underwent frenotom tongue is lifted: tongue is lifted:
immobilized. Use of asked to complete wyeb- G1: NR G1: NR
Country: US metal grooved elevator based nprete
held with thumb and ased questionnaire Mat | %): Maternal :
Enrollment e i il between December 2010 aternal , n (%): Exclusive.
nro men index fingers while and May 2011 Mother sought xclusive
period: middle finger breastfeeding post

December 2006
to March 2011

Funding:
Middlesex
hospital

Study Design:
Case Series

maintained pressure
on lower gum to keep
jaw open (reverse
“chop-stick”
maneuver). Blunt-
tipped curved scissors
used to clip thin
diaphanous membrane
if present, mucosa at
thinnest part of frenular
protrusion near
underside of tongue,
and shiny white
submucosal band if
present. Maxillary
frenotomy consisted of
lifting infant lip with
gauze and clipping
parallel to gum with
wide clamp and then
cutting through
crushed tissue.
Hemostasis achieved
by applying direct
pressure using gauze
for 2-4 minutes

Groups:
G1: Intervention

Type of professional
performing
treatment:
Pediatrician

Anesthesia used in
surgical intervention:
Yes topical 20%
benzocaine and three
drops of 22% sucrose;
NOTE: use of
benzocaine no longer
recommended in
children under 2 as of
April 2, 2011

Other non-surgical
therapies: NA
Setting of therapy:

Exclusion criteria:
NR

Age, days or months at
first diagnosis, mean +
SD: NR

Age, days at
intervention, mean
(range):

G1: 35 (2-332)

Age 2-30 days, n (%)
G1: 131 (44)
Gla: 60 (38)
G1b: 71 (50)

31-60 days
G1: 89 (30)
Gla: 54 (35)
G1b: 35 (25)

61-90 days
G1: 36 (12)
Gla: 24 (15)
G1lb: 12 (9)

91 to 323 days
G1: 43 (14)
Gla: 19 (12)
G1b: 24 (17)

Gender, n (%):
Male:

G1: 162 (51)
Gla: 80 (51)
G1b: 82 (58)

Female:

G1: 137 (49)

Gla: 77 (49)

G1b: 60 (43)
Race/ethnicity: NR

Indication for therapy:
NR

Other characteristics:

breastfeeding
consultation prior to
frenotomy evaluation
Gla: 153 (98)

Maternal
breastfeeding
difficulties prior to
frenotomy (i.e.nipple
skin damage and/or
bleeding, misshapen
nipple,
compression/stripe
mark on nipple after
breastfeeding, low
milk supply, plugged
ducts, and/or
mastitis):

Gla: 146 (93)

Infant, n (%):
Breastfeeding
difficulties prior to
frenotomy evaluation
(i.e.latching issues,
poor weight gain,
weight loss, prolonged
feedings, use of a
bottle, chewing or
lipsticking, and/or
clicking sounds while
nursing):

Gla: 156 (99)
Nipple pain

Gla: 118 (75)
Latching problems
Gla: NR

Child:
Speech difficulty:
G1: NR

intervention, %
Gla: 92

Duration months
mean * SD, (range)
Gla: 14 +10.2 (0.5-
54)

Note n=46 did not
provide duration
data

Infant , n (%):

No nipple pain::
Gla: 64%

P< 0.001 compared
to baseline

Child:
G1:NR

Need for
reoperation, n (%):
Multiple frenotomies
Gla: 43 (27)

Harms, %:

3 infants required
cauterization with
silver nitrate for
persistent oozing

No complications or
negative side effects
Gla: 94

Undergoing
frenotomy was worth
the emotional and
physical discomfort
to mother and infant
Gla: 93

Harms Details: NA

Timing of harms:
NR
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Pediatric clinic NR

Treatment duration: Type of ankyloglossia:

G1: NA Anterior, (Type 1 and Type
Last followup post- 2), n (%):
treatment: Varied G1: 47 (16)
Gla: 18 (12)
N at enrollment: G1b: 29 (20)
G1: 299

Type I, n (%):
Survey respondents, n:  G1: 107 (36)

Gla: Yes, 157 Gla: 52 (33)
G1b: No, 142 G1b: 55 (39)
Consultation with Type IV, n (%)
lactation consultant:  G1: 145 (49)
NR Gla: 87 (55)
G1b: 58 (41)

Ankyloglossia with
concomitant lip tie, n
(%):

G1: 72 (37)

Gla: 44 (44)

G1b: 28 (29)

Comment: Authors reported that half of the infants with latch issues as the presenting problem reported no issues after
the intervention (N's were not reported). No new latching issues emerged.
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Inclusion criteria: NR Length of lingual Length of lingual

Puthussery et al.,
2011 %

Country: UK

Enrollment period:
NR

Funding: NR

Design:
Case series

Laser excision: carbon

dioxide laser with 10.6 p.m
wavelength and power of 4
W at 25J/cm?in continuous

mode. Vertical incision
made to release frenulum.

Groups, n:
G1: intervention, 21

Type of professional
performing treatment:
A single surgeon

Anesthesia used in
surgical intervention:
Yes (general or local) for

surgery. Also local with 2%

lidocaine and 1:80,000

adrenaline infiltrated at the

end of surgery for
postoperative pain control
and patients were

discharged with analgesics

PRN.

Other non-surgical
therapies: NR

Setting of therapy:
Day stay unit of hospital

Treatment duration: NR

Last follow-up post-
treatment:

Day 1, 7 and one month
post-treatment

N at enrollment:
Gl: 21

N at follow-up:
G1l: 21

Consultation with
lactation consultant: NR

frenulum when
tongue is lifted :
G1: NR

Exclusion criteria:
NR

Age, days or months
at first diagnosis: NR Maternal:

G1:NR
Age, years at
intervention, range: Infant:
G1: 3-30 G1:NR
Gender: NR Child:
G1: NR

Race/ethnicity: NR

Indication for
therapy: Speech
problems (n=10)
Feeding problems
(n=3)

Oral hygiene issues
(n=8)

Other
characteristics: NR

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

frenulum when
tongue is lifted:
G1: NR

Maternal:
G1: NR

Infant:
G1: NR

Child: (parents and
child filled out survey
together)

Improved speech
Strongly agree or
agree:

G1: 14/21

Improved tongue
movement
Strongly agree or
agree:

G1: 18/21

Improved oral hygiene
Strongly agree or agree
G1: 16/21

Need for reoperation:
G1: NR

Harms: Yes

Harms Details:
Authors report no
complications and no
patients had bleeding or
swelling that caused
problems with airway or
feeding.

No pain:

G1: 2/21 disagree, 2/21
neutral

No bleeding:
G1: 1/21 disagree, 1/21
neutral

No swelling:
G1: 0/21 disagree, 1/21
neutral

Timing of harms:
(immediate / delayed /
indicate length of time)
Unclear at which time-
point the survey was
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Table D-1 Evidence table continued

Study Description Intervention

Inclusion / Exclusion Baseline Measures

Criteria/ Population

Outcomes

Author: Intervention:
Ridgers, et al., Division of tongue tie:
2009 mother holds baby,
surgeon inserts left
Country: UK middle finger into

baby’s mouth between
alveolar ridges,
retracts the upper and
lower lips with index
finger and thumb of

Enrollment period:
NR (16 month period
listed in abstract; 24
month period listed

in text) same hand. Wait until
baby cries, as tongue
Funding: NR is raised surgeon

snips the excess
fibrous tissue if
tongue-tie assessed
as significant.

Study Design:
Case series

Groups:
G1: Intervention

Type of professional
performing
treatment: Surgeon

Anesthesia used in
surgical intervention:
None

Other non-surgical
therapies: NR

Setting of therapy:
Inpatient lactation and
breastfeeding clinic

Treatment duration:
NA

Last followup post-
treatment:
Immediately post-
treatment and 4 weeks
after

N at enrollment:
G1: 220

Consultation with
lactation consultant:
NR

Inclusion criteria:
e Infants with feeding
difficulties and

Length of lingual
frenulum when
tongue is lifted:

tongue ties G1: NR
Exclusion criteria: Maternal:
NR G1:NR
Age, days or months  Infant:
at first diagnosis, GI1:NR
mean = SD: NR

Child:

Age, days at G1:NR
intervention, median
(range):
G1: 10 (3-70)
Gender, n (%):
Male:
G1: 141 (64)
Female:
G1: 79 (36)

Race/ethnicity: NR

Indication for therapy,
n (%):

Difficult attachment:
G1: 95 (43)

Nipple soreness:
G1: 86 (39)

Frequent feeds:
G1: 57 (26)

Infant not attaching:
G1: 40 (18)

Protracted feeds:
G1: 40 (18)
Dribbles on bottle:
G1: 18 (8)

Poor milk supply:
G1: 17 (8)

Infant never attached:
G1: 9 (4)

Mastitis:
G1:9 (4)

Other characteristics,
n (%):
Family history:

Length of lingual
frenulum when
tongue is lifted:
G1:NR

Maternal:
G1: NR

Infant, n (%):
Feeding problems full
resolved:

G1: 168 (67)

Improved
G1: 47 (21)

No change
G1l:5(2)

Child:
G1:NR

Need for reoperation:
G1: NR

Harms:
G1l: Yes

Harms Details:

Minor bleeding, n (%)
G1:4(2)

Infant distress (crying)

Timing of harms:
Immediate or within
10-20 seconds for
crying- stopped
completely within
maximum of two
minutes for bleeding
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Study Description

Intervention

Inclusion / Exclusion  Baseline Measures
Criteria/ Population

Outcomes

G1: 90 (41)

Feeding
Breast only:
G1: 130 (59)

Bottle only:
G1: 35(16)

Combination:
G1: 55 (25)

Type of
ankyloglossia:
Anterior, n (%):

Unable to protrude
tongue beyond alveolar
ridge or bottom lip;
thick fibrous band and
notching of tip on
attempted protrusion:
G1: 150 (68)

Partial extrusion with
significant feeding
difficulties:

G1: 44 (20)

Unrestricted tongue
movement but definite
band visible:

G1: 26 (12)

Ankyloglossia with
concomitant lip tie:
NR
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria/ Population

Baseline Measures

Outcomes

Author:
Sethi et al., 2013

Country: UK
Enrollment period:
February 2008 to
February 2011
Funding: NR
Study Design:

Prospective case
series

Intervention:
Frenulotomy: Sterile
iris scissors with blunt
tips used to divide the
frenulum and parent
was able to attempt
breastfeeding almost
immediately after

Groups:
G1: Intervention

Type of professional
performing
treatment:
Otolaryngologist

Anesthesia used in

surgical intervention:

No

Other non-surgical
therapies: NR

Setting of therapy:
Outpatient ENT

Treatment duration:
NA

Last followup post-
treatment:

At least 5 months after
procedure by
telephone

N at enrollment:
G1: 85

N at followup:
G1: 52

Consultation with
lactation consultant:
NR

Inclusion criteria:

¢ Presence of tongue-
tie assessed by
senior authors
based on tongue
protrusion, ability to
suckle finger,
length, elasticity and
tongue shape

Exclusion criteria:
NR

Age, days or months
at first diagnosis,
mean £ SD: NR

Age, days at
intervention, mean
(range):

G1: 19 (3-120)

Gender, n:
Male:
G1: 35

Female:
G1: 17

Racel/ethnicity: NR

Indication for
therapy:

Referrals from
midwives (n=25)
lactation consultants
(n=20) pediatricians
(n=4) and GPs (n=3)
All mothers had
experienced problems
breastfeeding

Other characteristics
‘NR

Type of
ankyloglossia: NR

Ankyloglossia with
concomitant lip tie:
NR

Length of lingual
frenulum when
tongue is lifted:
G1: NR

Maternal, n:
Sore nipples
G1: 6/52

Infant, n:
Poor latch
G1: 49/52

Continual feeding
G1: 18/52

Poor weight gain
G1: 10/52

Excess wind
G1: 2/52

Feeding at baseline
Exclusively
breastfeeding

G1: 28/52

Supplementing with
expressed breast milk
G1: 22/52

Exclusively formula fed
G1: 2/52

Child:
G1: NR

Length of lingual
frenulum when
tongue is lifted:
G1:NR

Maternal, n:
Immediate
improvement in
breastfeeding:
G1: 16/52

Improvement within 24
hours:
G1: 8/52

Improvement within 1
week:
G1: 13/52

Improvement within 2
weeks:
G1: 3/52

No Improvement :
G1: 12/52

Infant, n:
Feeding after
frenotomy
Exclusively
breastfeeding
G1: 20/52

Supplementing with
expressed breast milk:
G1: 19/52

Exclusively formula
fed:

G1: 13/52

Child:
GI1:NR

Need for reoperation:
G1: NR

Harms: NR
Harms Details: NA

Timing of harms: NA
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Measures Outcomes
Description Criteria / Population
Author: Intervention: Inclusion criteria: Length of lingual Length of lingual

Srinivasan et al.,
2006

Country:
Canada

Enrollment
period:
August 2004 to
February 2005

Funding:

No financial
support and
authors report no
conflicts of
interest

Study Design:
Case series

Frenotomy: index and
middle fingers of one
hand used to isolate
the frenulum, while
other hand performed
frenotomy under
direct vision. An
incision of 2 to 5 mm
made using sterile
scissors, severing the
entire fibrous part of
the frenulum. Sterile
swabs used to
compress any
bleeding. Baby
returned to mother for
immediate breast
feeding.

Groups:
G1: Frenotomy +
counseling

Type of professional
performing
treatment:

Family practitioners

Anesthesia used in
surgical
intervention: NR

Other non-surgical
therapies:
List reported by group

Setting of therapy:
Breastfeeding clinic

Treatment duration:
NA

Last followup post-
treatment:
Questionnaire after
three months

N at enrollment:
G1: 27

N at followup:
Gl: 25

Consultation with
lactation consultant,
(%):

o Mothers with infants <
12 weeks

¢ Intend to begin or
continue
breastfeeding

e Frenotomy decision
rule for breast feeding
infant (see comment
below)

o Understand either
English or French

Exclusion criteria:

¢ Babies with congenital
anomalies or other
developmental delay

e Mothers unwilling to
participate

Age, days or months at
first diagnosis, mean *
SD: NR

Age, days at
intervention, mean +
SD (range):

G1:19 +19 (2-71)

Gender, n (%):
Male:
G1: 18 (66.7)

Female:
G1: 9 (29.6)

Race/ethnicity:
NR (“various”)

Indication for therapy:
Patients were referred to
clinic for symptoms such
as maternal nipple pain,
latching difficulties,
and/or poor infant weight
gain. One subject had
vasospasm of the nipple.
Two subjects diagnosed
with decreased milk

supply.

Other characteristics:
NA

Type of ankyloglossia:
NR

frenulum when tongue
is lifted: NR

Maternal, mean + SD
(range):

Short Form McGill Pain
Questionnaire (includes
both PRI and PPI):
Nipple pain:

Pain Rating Index (PRI)
score:

G1: 13.7 £10.9 (0-37

Present Pain Index (PPI)
score:
G1:2.2+1.3(0-5)

Infant:
Breastfeeding latch,
mean * SD:
Gl:6.7+£1.2

Child:
G1: NR

frenulum when
tongue is lifted: NR

Maternal, mean +
SD (range):

Nipple pain:

Pain Rating Index
score:

G1: 2.2 +3.1(0-11)

Decrease in mean
score:

11.4 (p<0.0001, 95%
Cl: -15.544, -7.345)

Pain scores based
on quality of latch
postfrenotomy
(compared subjects
who had optimal
latches
postfrenotomy vs.
those that did not):
Mean improvement in
PRI (Optimal latch):
13.2 (95% CI -18.069
- -8.385)

Mean improvement in
PRI (Suboptimal
latch): 7.9 (95% CI -
16.512 - -0.735)

Mean difference in
PRI between subjects
with optimal and
suboptimal latches:
5.3 (p=0.21; 95% CI -
3.277 — 13.944)

Mean improvement in
PPI (Optimal latch):
1.8 (95% Cl — 2.379 -
-1.287)

Mean improvement in
PPI

(Suboptimal latch):
0.8 (95% CI -1.618 —
0.062)

Mean difference in
PPI between subjects
with optimal and
suboptimal latches:
1.1 (p=0.03, 95% ClI
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Study Intervention Inclusion / Exclusion Baseline Measures Outcomes

Description Criteria / Population
G1: 100 Ankyloglossia with 0.134 -1.977)
concomitant lip tie: NR
Infant:
Breastfeeding latch,
Mean + SD
G1:9.2+09

Improvement in mean
score, 2.5 (p< 0.0001,
95% Cl, 2.038, 2.925)

Breastfeeding after
three months, n (%):
G1: 21/27 (77.8)
(reasons for stopping:
persistent nipple pain,
breast infection,
personal reasons)

Pain free after three
months, n (%)
G1: 23/25 (92)

% felt frenotomy had
helped: 22/25 (88%)

Child:
NR

Need for
reoperation: NR

Harms:

No complications
noted during or after
frenotomy. No
extended incidents of
bleeding requiring
active management,
no infant fever, and
no hospital
admission.

Harms Details: NA

Timing of harms: 3
months

Comment: Frenotomy Decision Rule: Mother with nipple pain/trauma while breastfeeding AND/OR inability to maintain
latch AND/OR poor weight gain in the infant (<15 g/d), AND A visible membrane anterior to the base of the tongue,
which restricts tongue movement, leading to: An inability to touch the roof of the mouth, OR An inability to cup an
examining finger, OR An inability to protrude the tongue past the gum line

Note: Authors also report improvement in pain based on quality of latch.
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria/ Population

Baseline Measures

Outcomes

Author:
Steehler et al.,
2012*

Country: USA
Enroliment
period:

April 2006 to
February 2011

Funding: NR

Study Design:

Retrospective
cohort

Intervention:

Infant swaddled and
held upright. Topical
viscous lidocaine
applied to lingual
frenulum exposed
with cotton
applicators or
Tongue Tie groove
director. Scissors
used to release the
frenulum. Posterior
limit is anterior

genioglossus muscle.

Infant immediately
breastfed following
procedure

Groups:
G1: Frenotomy
G2: No intervention

Type of
professional
performing
treatment:

NR (Pediatric
otolaryngologist
reviewed the
diagnosis)

Anesthesia used in
surgical
intervention:

Yes (topical viscous
Lidocaine)

Other non-surgical
therapies: NR

Setting of therapy:
NR

Treatment duration:

NR

Last followup post-
treatment:

3 months to 5 years
after treatment

N at enrollment:
From chart review
G1: 302

G2: 62

N at followup:

Inclusion criteria:

¢ Medical records of
neonates and infants seen
for feeding and latching
difficulties along with pain
when breastfeeding due to
suspected ankyloglossia.
Dx confirmed by peds
ORL

Exclusion criteria: NR

Age, days or months at
first diagnosis, mean + SD:
G1+G2: 18 days

Age, days or months at
intervention, mean + SD:
NR

Gender, n (%):
Male:
G1+G2: 216 (58.9)

Female:
G1+G2: 151 (14.1)

Indication for therapy:
Feeding difficulties, latch
problems, pain with breast
feeding

Other characteristics:
Family history, n (%):
G1+G2:

Yes 127 (34.6)

No 194 (52.9)
Unknown 46 (12.5)

Race
Caucasian:
G1+G2: 258 (70.3)

African-American:
G1+G2: 57 (15.5)

Hispanic:
G1+G2: 16 (4.4)

Multiethnic:
G1+G2: 12 (3.3)

Indian:
G1+G2: 10 (2.7)

Asian:
G1+G2: 6 (1.6)

Length of lingual
frenulum when
tongue is lifted:
G1:NR

G2: NR

Maternal:
G1: NR

Infant:

Delayed speech
articulation

G1: NR

G2: NR

Child:

Shape of tongue
altered

G1:NR

G2: NR

Length of lingual
frenulum when
tongue is lifted:
G1:NR

G2: NR

Maternal, n (%):
Only includes
participants in phone
survey:

Continued to
breastfeed after
diagnosis of “tongue
tie,” n (%) :

G1: NA

G2: 6 (66.7)

Total months
breastfeeding after
diagnosis of “tongue
tie”:

G1: NA

G2: 6.28

Breastfeeding
discontinued due to
difficulty or pain from
“tongue tie,” n (%)
G1: 14 (17.1)
G2:3(33.3)

Continued to
breastfeed after
frenotomy, n (%):
G1: 68 (82.9)
G2: NA

Total months
breastfeeding after
frenotomy:
G1:7.09

G2: NA

Within 1st week of
life:
G1: 7.11 months

After 1st week of life:
G1: 7.06 months
p=not significant

Infant, n (%):
Child’s ability to feed
(maternal survey
report):

G1: 66 (80.4)
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Mothers who then
agreed to participate
in f/lu phone survey:
G1: 82

G2: 9

Consultation with
lactation
consultant: NR

Arabic:
G1+G2: 4 (1.1)

Persian:
G1+G2: 2 (0.5)
Filipino:
G1+G2: 1 (0.3)

Unknown:
G1+G2: 1 (0.3)

Type of ankyloglossia:

Anterior, n (%):
G1+G2: 64 (17.4)

Posterior, n (%):
G1+G2: 18 (4.9)

Type 1
G1+G2: 64 (17.4)

Type 2
G1+G2: 167 (45.5)

Type 3
G1+G2: 93 (25.3)

Type 4
G1+G2: 18 (4.9)

Insufficient data
G1+G2: 25 (6.8)

Ankyloglossia with

concomitant lip tie: NR

G2: NA

Within 1% week of
life;
G1: 37/43 (86)

After 1% week of life:
GL: 29/39 (74.3)
P<0.003

Based on type of
ankyloglossia:
1:13/16 (81.3)
2:31/38 (83.8)
3:18/21 (85.7)
4:1/3 (33.3)

Child:

Age (in months)
when beginning solid
foods

G1:5.8

G2:6

Need for
reoperation:
G1: 8

Harms: Yes

Harms Details, n
(%): Recurrent
ankyloglossia
secondary to
scarring; 8 (2.6%)

Timing of harms:
NR
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures
Author: Intervention: Inclusion criteria: Length of lingual Length of lingual
Wallace et al., Tongue tie division: e Infants with breast feeding frenulum when frenulum when
2006*° Index and middle difficulties associated with tongue is lifted: tongue is lifted:
Country: UK finger placed under tongue tie identified by G1:NR G1: NR
) tongue in infant’s lactation consultants

Enrollment period: mouth on either side of Exclusi iteria: NR Maternal: Maternal, n:
Aug 2003 to lingual frenulum to Xclusion criteria: Sore nipples, n Breastfed for at least 4
Feb 2005 stretch it and divided Age, days or months at first G1: 6/10 months

. with sterile iris diagnosis, mean = SD: NR G1: 6/10
Funding: NR scissors, being careful ) _ Infant:
Design: not to damage Age, days at intervention,  poor latch, n Failed to establish
Case series submandibular ducts. Median (range): G1: 9/10 breastfeeding after

Infant promptly
returned to mother for
breastfeeding.

Groups:
G1: intervention

Type of professional
performing
treatment:
Otolaryngologist

Anesthesia used in
surgical intervention:
No

Other non-surgical
therapies: NR

Setting of therapy:
Outpatient clinic

Treatment duration:
NR

Last follow-up post-
treatment: Varied

N at enrollment:
G1: 11

N at follow-up:
G1: 10

Consultation with
lactation consultant,
(%):

G1: Yes (100)

G1: 10 (2-31)

Age, months at follow-up, ~ Continual feeding

median (range): cygle
G1: 10 (3-20) G1: 5/10
Gender, n (%): Child:
Male: G1: NR
G1:9/11

Female:

G1: 2/11

Race/ethnicity: NR

Indication for therapy:
Breastfeeding

Other characteristics: NR
Type of ankyloglossia: NR

Ankyloglossia with
concomitant lip tie: NR

division
G1: 2/10

Infant:
Improvements in
breastfeeding
immediately

G1: 4/10

Improvements in
breastfeeding 1-14
days

G1: 3/10

No improvements
G1: 3/10

Child:
GI1:NR

Need for reoperation:
G1: NR

Harms: NR
Harms Details: NA

Timing of harms: NR
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Table D-1 Evidence table continued

Study Description

Intervention

Inclusion / Exclusion
Criteria/ Population

Baseline Measures

Outcomes

Author:
Walls et al., 2014

Country: USA

Enrollment period:

January 2010 to
December 2010

Funding: NR
Study Design:

Retrospective
Cohort

Intervention:
Frenotomy completed
within the first month of
life in 102 three year
old children. No details
of procedure reported

Groups:

G1: Frenetomy
G2: No surgery
G3: Control

Type of professional
performing
treatment:
Otolaryngologist

Anesthesia used in
surgical intervention:
NR

Other non-surgical
therapies: NR

Setting of therapy:
Outpatient clinic or
postpartum ward

Treatment duration:
NR

Last followup post-
treatment:
3 years

N at enrollment:
Gl1:71
G2: 15
G3: 18

Consultation with
lactation consultant,
%:

G1: 64% had been
referred to ORL from
lactation consultants

G2: 64% had been
referred to ORL from
lactation consultants

G3: 64% had been
referred to ORL from
lactation consultants

Inclusion criteria:
¢ Medical records of 3
year old patients
with a past history of
ankyloglossia who
had received
frenotomy within the
first month of life
Three-year old
patients with a past
history of
ankyloglossia but
declined the
frenetomy
procedure during
the same time
period
e Control Group
compiled from the
medical records of
randomly assigned
three-year old
patients without a
past history of
ankyloglossia during
the same time
period

Exclusion criteria:

¢ Did not discuss why
they excluded the
charts of 31
frenotomy and 6 no
intervention patients
from the study

Age, days at first
diagnosis:

G1: 9 days

G2: 9 days

G3: NA

Age, days or months
at intervention:

G1.: first month of life
G2: NA

G3: NA

Gender, n (%):
Male:
G1/G2/G3: 62 (59)

Female:
G1/G2/G3: 42 (41)

Race/ethnicity:
G1: NR

Length of lingual
frenulum when
tongue is lifted:
G1:NR

G2: NR

G3:NR

Maternal:
G1: NR
G2: NR
G3: NR

Infant:
G1: NR
G2: NR
G3: NR

Child, n:
Speech difficulty:
G1+G2: 36

Length of lingual
frenulum when
tongue is lifted:
G1: NR

G2: NR

G3:NR

Maternal:
G1: NR
G2: NR
G3: NR

Infant:
G1: NR
G2: NR
G3: NR

Child:

Speech outcome
(Likert scale):
Mean + SD :
G1l:452+0.61
G2: 3.60 +0.63
G3:4.33+0.77

Group differences-
speech outcomes
(Wilcoxon rank sum):
G1vs. G2: p<0.0001
G1lvs. G3: p=0.38
G2 vs. G3: p=0.01

Improved Oral motor
activities (Fischer
Exact):

Difficulty cleaning
teeth with tongue:
G1/G2: p=0.0006
G1/G3: p=1.0000
G2/G3: p=0.0120

Difficulty licking
outside of lips:
G1/G2: p<0.0001
G1/G3: p=0.1120
G2/G3: p=0.0053

Difficulty eating
ice cream:
G1/G2: p=0.0003
G1/G3: p=0.58
G2/G3: p=0.0015

Need for reoperation:
G1: NR

Harms: NR
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G2: NR
G3: NR

Indication for
therapy:
Diagnosis of
ankyloglossia

Other characteristics:

Family history:
G1+G2+G3: 27 (32)

Type of
ankyloglossia:

Coryllos criteria, n (%):

G1: 20 (23)
G2: 44 (51)
G3: 22 (26)

Anklyoglossia with
concomitant lip tie:
NR

Harms Details: NA

Timing of harms: NA
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Table D-1 Evidence table continued

Study Intervention Inclusion / Exclusion Baseline Outcomes
Description Criteria / Population Measures

Author: Intervention: Inclusion criteria: Length of lingual Length of lingual
Yeh, Tongue tie division: for infants, e Treated for tongue tie by frenulum when frenulum when
2008 ¥ tongue is lifted superiorly by author tongue is lifted: tongue is lifted:

Country: Taiwan

Enrollment
period:

1980 to 2006
Funding: NR

Design:
Case series

doctor’s middle finger or middle
and index fingers. With other
hand, divides tongue tie using
blunt tipped scissors. Cut is
made incomplete to avoid injury
to tongue, leaving small portion
of frenulum intact. This portion
then released by gentle push
with a gauze sponge. Post
division with compression with
gauze sponge for 5 minutes
routinely used to control
bleeding was used early in
doctors experience but later
considered unnecessary.

For patients with more teeth:
tongue elevated upward with
tongue depressor and doctor
places scissors alongside
lingual frenulum. If not too thick
and vascular, about 2/3s of
frenulum released by a quick
cut.

Groups:
G1: intervention

Type of professional
performing treatment:
pediatric surgeon

Anesthesia used in surgical
intervention: No

Other non-surgical therapies:
List reported by group

Setting of therapy:
Outpatient clinic

Treatment duration: NA

Last follow-up post-
treatment:
3 months post-treatment

N at enrollment:
G1: 2620 infants and 158
children

N at follow-up:
G1: 2620 infants and 158
children

Consultation with lactation
consultant: NR

o No family history
bleeding disorders

Exclusion criteria:
NR

Age, days or months at
first diagnosis, mean *
SD:
NR

Age, days or months at
intervention, mean + SD:
NR

Gender: NR
Race/ethnicity: NR

Indication for therapy:
NR

Other characteristics:
No family history of
bleeding disorders

Type of ankyloglossia:
NR

Ankyloglossia with
concomitant lip tie:
G1:NR

G1: NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
G1:NR

G1:NR

Maternal:
G1: NR

Infant:
G1: NR

Child:
G1:NR

Need for
reoperation:
G1:3

Harms: Yes

Harms Details:
Post division
bleeding occurred
in most cases, it
was usually very
mild and would
stop spontaneously
within a couple of
minutes. None
required
hemostasis by
prolonged
compression or
electrocautery.

Indentation of
tongue tip and
recurrence of
tongue-tie- repeat
surgery in
operating room
under general
anesthesia

Timing of harms:
Immediate and 3
month followup
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Appendix E. Quality Assessment Forms

Table E-1. Cochrane Collaboration modified tool for assessing risk of bias, Part |

Allocation
concealment

conceal the allocation
sequence in sufficient
detail to determine
whether intervention
allocations could
have been foreseen
in advance of, or
during, enrollment.

allocation to
interventions)
due to
inadequate
concealment of
allocations prior
to assignment.

could not have
been foreseen in
advance of, or
during, enrollment

REF ID: Reviewer:
Domain Description High risk of Low risk of bias [Unclear risk of Reviewer
bias bias Assessment
Selection bias|Described the Selection bias  |Random Not described in Judgment:
method used to (biased sequence sufficient detail Random
Random generate the allocation to generation Sequence
sequence allocation sequence [interventions) method should generation
generation |in sufficient detail to |due to produce
allow an assessment |inadequate comparable O High
of whether it should [generation ofa |[groups O Low
produce comparable [randomized O Unclear
groups. sequence.
Reviewer
Comments:
Selection bias|Described the Selection bias  |Intervention Not described in Judgment:
method used to (biased allocations likely |sufficient detail Allocation

concealment

O High
O Low
O Unclear

the study's protocol,
responses should be
provided for each
question/entry.

Reviewer
Comments:

important risk of
bias exists; or
Insufficient rationale
or evidence that an
identified problem
will introduce bias.

Reviewer
Comments:
Reporting State how the Reporting bias  [Selective Insufficient Judgment:
Bias possibility of selective|due to selective |outcome reporting [information to permit|Selective reporting
outcome reporting outcome bias not detected |judgment of ‘Low
Selective was examined by the [reporting. risk’ or ‘High risk’. O High
reporting authors and what O Low
was found. (It is likely that the O Unclear
majority of studies
Reviewer will fall into this
Comments: category.)
Other bias Any important Bias due to No other bias There may be a risk [Judgment:
concerns about bias |problems not detected of bias, but there is |Other sources of
Other not addressed above.|covered either: bias
sources of |If particular elsewhere in the Insufficient
bias guestions/entries table. information to O High
were pre-specified in assess whether an O Low

O Unclear




Table E-2. Cochrane Collaboration modified tool for assessing risk of bias for RCTs, PART Il

REF ID:
Outcome(s):
Domain Description High risk of [Low risk of |Unclear risk of bias Reviewer
bias bias Assessment
Performance |Described all measures [Performance |Blinding Not described in Judgment: Blinding
bias used, if any, to blind bias due to was likely |sufficient detail (participants and
study participants and |knowledge of |effective. personnel)
Blinding personnel from the allocated
(participants [knowledge of which interventions O High
and intervention a by participants O Low
personnel) |participant received. and personnel O Unclear
Provided any during the
information relating to  |study.
whether the intended
blinding was effective.
Reviewer Comments:
Detection Described all measures [Detection bias (Blinding Not described in Judgment: Blinding
bias used, if any, to blind due to was likely |sufficient detail (outcome
outcome assessors knowledge of |effective. assessment)
Blinding from knowledge of the allocated
(outcome which intervention a interventions 0O High
assessment) |participant received. by outcome O Low
Provided any assessors. O Unclear
information relating to
whether the intended
blinding was effective.
Reviewer Comments:
Attrition bias |Described the Attrition bias |Handling of |Insufficient reporting of |Judgment:
completeness of due to incomplete |attrition/exclusions to  |Incomplete outcome
Incomplete |outcome data for each |amount, outcome permit judgment of data
outcome main outcome, nature or data was |'Low risk’ or ‘High risk’
data including attrition and  |handling of complete  [(e.g. number 0O High
exclusions from the incomplete and unlikely [randomized not stated, O Low
analysis. Stated outcome data. |to have no reasons for missing O Unclear
whether attrition and produced |data provided)
exclusions were bias

reported, the numbers
in each intervention
group (compared with
total randomized
participants), reasons
for attrition/exclusions
where reported.

Reviewer Comments:




Table E-3. Cohort study assessment

Questions to Assess the Risk of Bias

1. Do the inclusion/exclusion criteria vary across the No Yes Comments
comparison groups of the study?

2. Does the strategy for recruiting participants into the study | No Yes Comments
differ across groups?
3. Is the selection of the comparison group inappropriate, No Yes Comments

after taking into account feasibility and ethical
considerations?

4. Was the outcome assessor not blinded to the No Yes Comments
intervention or exposure status of participants?
5. Were valid and reliable measures, implemented No Yes Comments

consistently across all study participants used to assess
inclusion/exclusion criteria, intervention/exposure
outcomes, participant health benefits and harms, and
confounding?

6. Was the length of followup different across study No Yes Comments
groups?
7. In cases of high loss to followup (or differential loss to No Yes Comments

followup), was the impact assessed (e.qg., through
sensitivity analysis or other adjustment method)?

Questions to Assess Confounding

8. Any attempt to balance the allocation between the No Yes Comments
groups or match groups (e.g., through stratification,
matching, propensity scores)?

9. Were the important confounding variables taken into No Yes Comments
account in the design and/or analysis (e.g., through
matching, stratification, interaction terms, multivariate
analysis, or other statistical adjustment such as
instrumental variables)?

Questions to Assess Precision

10. Are the statistical methods used to assess the primary No Yes Comments
benefit outcomes inadequate?
11. Are the statistical methods used to assess the main harm | No Yes Comments

or adverse event outcomes inadequate?

Based on cohort questions from: Viswanathan M, Berkman ND, Dryden DM, et al. Assessing Risk of Bias and Confounding in
Observational Studies of Interventions or Exposures: Further Development of the RTI Item Bank [Internet]. Rockville (MD):
Agency for Healthcare Research and Quality (US); 2013 Aug. Available from: http://www.ncbi.nIm.nih.gov/books/NBK154461/



Table E-4. Minimum criteria to assess risk of bias in case series

Selection bias and confounding

1. Were the important confounding and modifying Yes | No NA NR Comments
variables taken into account in the design and
analysis?

Performance bias

2. Was any impact from a concurrent intervention Yes | No NA NR Comments
or an unintended exposure that might bias
results ruled out by the researchers?

3. Was the study free from variations from the Yes | No NA NR Comments
study protocol that could compromise the
conclusions of the study?

Attrition bias

4. Was there a low rate of differential or overall Yes | No NA NR Comments
attrition? (note: low=20%)

5. Attrition did not result in a difference in group Yes | No NA NR Comments
characteristics between baseline and follow-up

Detection bias

6. Were the outcome assessors blinded to the Yes | No NA NR Comments
intervention or exposure status of participants?

7a. Are the inclusion/exclusion criteria clearly Yes | No NA NR Comments
stated? (note: consider whether level of detall
would allow for replication)

7b. Were the measures implemented consistently | Y&S | NO NA NR Comments
across all study participants?

8a. Are interventions/exposures assessed using Yes | No NA NR Comments
appropriate measures?

8b. Were the interventions implemented Yes | No NA NR Comments
consistently across all study participants?

9a. Are primary outcome measurement Yes | No NA NR Comments
approaches clearly described? List outcome.

Outcome 1:

Outcome 2:

Outcome 3:

Outcome 4:

Outcome 5:

Outcome 6:

9b. Are primary outcomes assessed using Yes | No NA NR Comments

appropriate measures? List outcome.

Outcome 1:

Outcome 2: Yes | No NA NR Comments

Outcome 3 Yes | No NA NR Comments




Outcome 4: Yes No NA NR Comments

Outcome 5: Yes | No NA NR Comments
Outcome 6: Yes | No NA NR Comments
9b. Was outcome assessment implemented Yes | No | NA NR Comments

consistently across all study participants?

10a.Are confounding variables assessed using Yes | No | NA NR Comments

appropriate measures?

10b. Was assessment of confounding variables Yes | No NA NR Comments

implemented consistently across all study
participants?

11. Did the study account for secular trends and Yes | No NA NR Comments

regression to the mean?

Reporting bias

12a.Are the potential outcomes pre-specified by the | YeS | No NA NR Comments

researchers?

12b. Are harms pre-specified by the researchers? Yes | No NA NR Comments

13. Are all pre-specified outcomes reported? Yes | No NA NR Comments

13a. Are all pre-specified harms reported? Yes | No NA NR Comments

Table E-5. Harms risk of bias assessment
RefID: Reviewer:

Question Yes No Comments
Were the harms predefined using standardized or Yes No Comments
precise definitions? (McHarms)

Are all pre-specified harms reported? (RTI case series) Yes No Comments
Did the author(s) use STANDARD scale(s) or Yes No Comments
checklist(s) for harms collection? (McHarms)

Are the statistical methods used to assess the main Yes No Comments
harm or adverse event outcomes adequate? (RTI cohort)

Based on questions from: Viswanathan M, Berkman ND, Dryden DM, et al. Assessing Risk of Bias and Confounding in
Observational Studies of Interventions or Exposures: Further Development of the RTI Item Bank [Internet]. Rockville (MD):
Agency for Healthcare Research and Quality (US); 2013 Aug. Available from: http://www.ncbi.nIm.nih.gov/books/NBK154461/
and Santaguida P., Raina P. McMaster Quality Scale of Harms (McHarm) for primary studies: Manual for use of the McHarm.
[Hamilton, ON: McMaster University, n.d.].



http://www.ncbi.nlm.nih.gov/books/NBK154461/

Appendix F. Quality Scoring Results

Table F-1. RCT quality score results

Author, Year Sequence Allocation Selective  Other Bias Blinding of Blinding of Incomplete Risk of Bias
Generation Concealment Reporting Participants/ Outcome Outcome Data Rating for
Personnel Assessment Outcome
Studies assessing
HATLFF

Emond et al. 2013 Low Low Low Low Low Low Low Good
Buryk et al. 20112 Low Low Low Low Low Low Low Good

Studies assessing

LATCH'

Emond et al. 2013" Low Low Low Low Low Low Low Good
Berry et al. 2012° Low Low Low Low Low Low Low Good

Dollberg et al. 2006* Low Low High Unclear High Low Low Poor

Studies assessing

IBFAT'

Emond et al. 2013" Low Low Low Low Low Low Low Good
Berry et al. 2012° Low Low Low Low Low Low Low Good
Buryk et al. 20112 Low Low Low Low Low Low Low Good

Studies assessing

BSES®
Emond et al. 2013" Low Low Low Low High Low Low Fair

Studies assessing
pain scores




Author, Year Sequence Allocation Selective  Other Bias Blinding of Blinding of Incomplete Risk of Bias

Generation Concealment Reporting Participants/ Outcome Outcome Data Rating for
Personnel Assessment Outcome

Emond et al. 2013 Low Low Low Low Low Low Low Good
Berry et al. 2012° Low Low Low Low Low Low Low Good
Buryk et al. 20117 Low Low Low Low Low Low Low Good
Dollberg et al. 2006" Low Low High Unclear High Low Low Poor
Studies assessing
infant weight gain
Emond et al. 2013" Low Low Low Low Unclear Low Low Fair
Studies assessing
frenulum length
Heller et al. 2005° Unclear Unclear Low Unclear Low Unclear Low Poor




Author, Year Sequence Allocation Selective  Other Bias Blinding of Blinding of Incomplete Risk of Bias

Generation Concealment Reporting Participants/ Outcome Outcome Data Rating for
Personnel Assessment Outcome

Studies assessing

tongue protrusion

Heller et al. 2005° Unclear Unclear Low Unclear Low Unclear Low Poor

Studies assessing

speech

Heller et al. 2005° Unclear Unclear Low Unclear Unclear Unclear Low Poor

Studies assessing

feeding (breast and

bottle) measured

by observers

Hogan et al. 2005° Unclear Low Low Low High Low Low Fair

"HATLFF=Hazelbaker Assessment Tool for Lingual Frenulum Function
*LATCH=Latch, Audible swallowing, Type of Nipple, Comfort, Hold
"IBFAT=Infant Breastfeeding Assessment Tool

SBSES= Breastfeeding Self-Efficacy Scale



Table F-2. Cohort quality score results

Author, Year
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Table F-2. Case series quality score results

Author,
Year
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Appendix G. Case Reports Harms

Table G-1. Harms of frenectomy described in case reports
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Table G-3. Harms of frenulectomy described in case reports
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Appendix H. Conference Abstracts

We searched for abstracts/proceedings within PubMed, CINAHL, EMBASE, Web of
Science, Science Direct and websites and journal publications of pediatric, dental, orthodontic
and lactation societies and organizations from 1980 to the present. Organizations included the
Academy of Breastfeeding Medicine (ABM), American Academy of Pediatric Dentistry
(AAPD), American Academy of Otolaryngology — Head and Neck Surgery (AAO-HNS),
American Association of Orthodontists (AAO), American Association of Pediatrics (AAP),
American Orthodontic Society (AOS), American Speech-Language-Hearing Association
(AHSA), College of Lactation Consultants of Western Australia (CLCWA), International
Lactation Consultant Association (ILCA), Lactation Consultants of Australia and New Zealand
(LCANZ), and Pediatric Academic Societies (PAS).

We identified over 20 abstracts, a number of which reported on incidence or prevalence rates
or rates of surgical procedures or provided summaries of studies included in the full review.
Abstracts that address outcomes related to breastfeeding, feeding, and speech or social concerns
are outlined in H-1.

Table H-1. Relevant conference abstracts

Abstract Key outcomes

4™ Congress of the European
Academy of Paediatric Societies,
Istanbul, Turkey, 2012.

Post E. et al. “Snipping of a tongue-
tie in neonates” with ankyloglossia
and breastfeeding problems:
Outcomes and complications.

e 117/132 (89%) mothers whose infant (<3 months of age) underwent

frenotomy reported breastfeeding improvements (latch and decreased nipple
pain). Specific assessment tools are not reported.

12/132 (9%) mothers reported no improvement

Minor brief bleeding post intervention and pain were reported in five patients .

Matthews E. et al. An audit of
impacts of frenulectomy in breast
feeding.

Results of a questionnaire administered to mothers approximately three
weeks after infant (mean age of 6.6 weeks) underwent frenulectomy. Mothers
reported decreased latch difficulties (reduction from 16/26 (62%) to 2/26 (8%))
and nipple/breast pain (from 13/26 (50%) to 5/26(19%)). Breastfeeding
exclusively increased to 61% (16/26) from pre-intervention 46% (12/26).

4™ British Academic Conference in
Otolaryngology, Glasgow, UK, 2012

Dhillon B. Audit of division of tongue
ties in a single consultant’s clinic.

77% of mothers (90/118) reported improved breast feeding immediately
following infant tongue tie division.

10™ World Conference of Perinatal
Medicine. Punta del Este, Uruguay,
2011.

Alvarez V. et al. Breastfeeding and
tongue tie.

69/75 infants referred for frenotomy due to breastfeeding difficulties
underwent procedure.

Mothers reported immediate improved breastfeeding. No associated
complications occurred.

Annual Scientific Meeting of the
British Association of Oral and
Maxillofacial Surgeons (BAOMS)
2011 Nice France.

Cottom H. Division of ankyloglossia-
Its effectiveness in improving
associated breastfeeding difficulties.

All 40 mothers whose infants were referred for frenulotomy reported
improvement in breastfeeding evaluated on a scale of zero (impossible) to 10
(no feeding problems) and 40% reported total resolution.
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Abstract

Key outcomes

2009 International Lactation
Consultant Association (ILCA)
Conference

Felc Z. Ankyloglossia: incidence and
effect of neonatal frenotomy on
breastfeeding.

e 60/3383 consecutively screened infants experienced breastfeeding problems
due to ankyloglossia. Thirty-five of the sixty infants (58%) underwent
frenotomy. In 24/35 (68.6%) of the infants, latch, milk transfer, nipple pain
improved. No complications occurred.
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Appendix |. Applicability Tables

Table I-1. Applicability for KQ1

Domain

Description of applicability of evidence

Population

Studies examining the effectiveness of ankyloglossia treatment had significant
differences in population. Specifically, there was age heterogeneity between the 3 good
quality trials: ranging from group means of 28d and 33d for patients treated wrth
frenotomy versus sham in one study an overall median 6d +/- 6. 9 in another 2, and
group medians 11d (IQR 8 —14) and 11d (IQR 8 — 16) in the third.? Gender drstrrbutlon
was ~2:1 in 2 trials, 2 and not reported in the third. Finally, ankyloglossia severity was
only rated in 1 trial, which also excluded the most severe cases (HATLFF > 6), thus
potentially biasing its results toward the null hypotheS|s

Intervention

All comparative studies assessed the role of surgical intervention. Procedural specifics
were consistent across studies although tongue-tie division terminology differed (i.e.
frenotomy, frenulotomy). No comparative study considered alternative treatments for
ankyloglossia and its effect on breastfeeding.

Comparators

Two comparators were used: sham™“ and no intervention®. These are synonymous
except in relation to blinding of participants since no intervention was performed even in
either group. No treatment is a common alternative to frenotomy and therefore its use is
broadly applicable to the overall population at risk for ankyloglossia and its sequelae.

Outcomes

There was fair homogeneity among outcome measures used in these studies, which
consisted of assessment of breastfeeding effectiveness and maternal nipple pain.
However, the means of measuring breastfeeding effectiveness differed among studies.
In one RCT, effectiveness was assessed both by maternal-report and objective
observer immediately after frenotomy or sham." A second RCT employed an objective
observer to assess breastfeeding effectiveness (IBFAT) compared to sham immediately
post- procedure The third RCT had an objectrve observer score breast latch using the
LATCH and IBFAT outcome measures. Nlpple pain was assessed using either a visual

analog scale (VAS) or the Short-form Montreal Pain Questionnaire (SF-MPQ). While
VAS-type scales are commonly used for pain, specific levels may not be widely
applicable to other populations of women breastfeeding a newborn with ankyloglossia.

Setting

The setting was variably reported in these studies. Frenotomy were performed in
tertiary care hospitals and clinics and performed by pediatric surgeons, lactation
consultants, and otolaryngologists. Two of three RCTs were not explicit whether
frenotomy was performed as an inpatient or outpatient.

Table I-2. Applicability for KQ2a

Domain Description of applicability of evidence compared to question

Population Neonates born with congenital ankylglossia between January 2010 and December 2010

Intervention Frenotomy within first month of life

Comparators Offered but declined frenotomy within first month of life; may or may not have received
non-surgical interventions

Qutcomes Paternal (typically maternal) report of the 3 year old’s difficulty: (1) cleaning teeth with the
tongue, (2) licking the outside of the lips, and (3) eating ice cream

Timing Outcomes measured at 3 years of age

Setting Academic medical center hospital in a large, urban area




Table I-3. Applicability for KQ2b

Domain

Description of applicability of evidence compared to question

Population

The study population primarily consisted of children with tongue-tie and perceived speech
impairment, though inclusion criteria were not explicit. There was a small subset of pre-
lingual patients who were treated for fear of speech impediment, though no speech
concern had been diagnosed at the time of intervention.

Intervention

All interventions in this group were surgical. A variety of surgical techniques were utilized,
included simple division with scalpel, scissors, and CO2 laser 4,
frenulectomy/frenulotomy,” frenuloplasty,® ” and the addition of genioglossus myotomy.®

Comparators

The majority of studies were non-comparative case series. Among the comparative
studies, two cohort studies compared children with ankyloglossia after surgical
management to those with ankyloglossia without surgical management and non-tongue-
tied controls. A single RCT compared 4-flap frenuloplasty to horizontal to vertical
frenuloplasty

Outcomes

Follow-up intervals ranged from several months to 3 years. Many studies evaluated
speech improvement using parental self-report, including one of the cohort studies.’ The
second cohort study10 measured articulation, and speech understandability with word,
sentence and connected speech, as evaluated by blinded speech pathologists.

Setting

The setting was varied and variably reported in these studies. Procedures were performed
in nurseries, outpatient clinics and in operating rooms, with no anesthetic, local and
general anesthetic all being used. Pediatric surgeons, plastic surgeons and
otolaryngologists performed the surgeries.

Most studies were based in the United States, with a single study from each India, Korea,
China and the United Kingdom.




Table I-4. Applicability for KQ3

Domain Description of applicability of evidence for a key question

Population The population studied in the question of benefit of ankyloglossia repair for social concerns included

children and adults with wide variation in ages. The patients were selected either by retrospective
chart review or as they presented to otolaryngology clinics.

Intervention Surgical repair only

Comparators None

Outcomes Outcomes measured were not consistent between studies with social concerns measured as a
secondary outcome and the types of social outcomes considered were not consistent
Setting Setting was inconsistently reported but most often surgeries occurred in outpatient settings.
References
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