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IMPORTANCE Frenotomy is increasingly used to treat suspected ankyloglossia in infants, but
the clinical value and appropriate use of this procedure remain debated.

OBJECTIVE To examine the incidence and geographic variation of frenotomy procedures and
selected complications in Danish infants.

DESIGN, SETTING, AND PARTICIPANTS This cohort study included all infants born in Denmark
from January 1, 2014, to December 31, 2024, within a universal health care system with
individual-level linkage using the Danish National Health Service Register and the National
Patient Registry. Matched controls without frenotomy were identified in a 1:5 ratio for
comparison.

EXPOSURES Frenotomy procedures identified through procedure codes.

MAIN OUTCOMES AND MEASURES Annual and age-specific incidence proportions, cumulative
incidence by birth cohort, birth order, regional and municipal incidence proportions, and
absolute and relative risks of bleeding, repeat procedures, and hospital contacts for feeding
difficulties or failure to thrive.

RESULTS Among 656 240 infants (337110 [51.4%] male) born from January 1, 2014, through
December 31, 2024, 56 737 (8.6%) underwent frenotomy within the first year of life. Infants
had a median (IQR) age of 2 (0-5) weeks at the time of frenotomy. Annual incidence of
frenotomy procedures increased from 5.3 (95% Cl, 5.2-5.5) per 100 infants in 2015 to 12.1
(95% Cl, 11.8-12.4) per 100 in 2024. Incidence was consistently higher among males than
among females, with an annual incidence for males of 14.1 (95% Cl, 13.7-14.5) per 100 infants
and for females of 10.0 (95% Cl, 9.6-10.3) per 100 infants in 2024. The cumulative incidence
increased from 4.5 (95% Cl, 4.4-4.6) per 100 infants in the 2014 to 2017 birth cohort to 12.0
(95% Cl, 11.8-12.1) per 100 infants in the 2021 to 2024 cohort. Most procedures were
performed in private practice settings (91.2 of 100 infants [n = 51746 of 56 737]) by
otolaryngologists (92.3 of 100 infants [n = 52 380 of 56 737]). Geographic variation in
cumulative incidence was significant, with municipal incidence ranging from 4.2 [95% Cl,
2.5-7.0] per 100 infants to 36.1[95% Cl, 30.6-42.0] per 100 infants in 2024. Severe
complications were rare. Bleeding within 30 days of the procedure occurred in 11 of 56 737
infants (0.02%) undergoing frenotomy vs 13 of 274 476 matched controls (0.005%) (risk
ratio, 4.1; 95% Cl, 1.9-9.3), and repeat procedures were performed in 3585 (6.3%). Hospital
contacts related to feeding difficulties or poor weight gain were more common among infants
with a frenotomy procedure than controls.

CONCLUSIONS AND RELEVANCE In this cohort study, the rate of frenotomy among Danish
infants significantly increased in the past 10 years, with most procedures performed early in
life and considerable variation in geographic region. Given limited evidence on the
effectiveness of frenotomy for ankyloglossia, these findings highlight the need for improved
implementation of evidence-based treatment and further evaluation of the clinical
appropriateness of widespread frenotomy in infancy.
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normally short, thick, or tight lingual frenulum that may
restrict tongue mobility.! This can impair breastfeed-
ing, causing poor latch, maternal nipple pain, and inadequate
weight gain.? Frenotomy, a minor surgical incision of the frenu-
lum, is the primary intervention for ankyloglossia.! However,
its clinical value and increasing use remain debated. Some evi-
dence indicates short-term improvements in breastfeeding and
maternal pain if performed in the first weeks of life, but sys-
tematic reviews highlight limited robust evidence.!
Inrecent decades, frenotomy rates have increased in sev-
eral countries,>* raising concerns about whether this reflects
improved recognition of tongue-tie or overdiagnosis and over-
treatment. Considering this debate, the aim of this nation-
wide, register-based study was to examine the incidence and
geographical variation of frenotomy and selected complica-
tions among Danish infants.

Q nkyloglossia, or tongue-tie, is characterized by an ab-

Methods

In this cohort study, we used Danish nationwide registers toiden-
tify infants born in Denmark from January 1, 2014, to Decem-
ber 31, 2024. According to Danish law, studies based solely on
register data do not require ethical approval or informed con-
sent. Frenotomy procedures were identified from complemen-
tary sources. The Danish National Patient Registry covers all in-
patient and outpatient hospital contacts,® and records frenotomy
under procedure code KEJC20 as defined by the Danish ver-
sion of the Nordic Medico-Statistical Committee Classification
of Surgical Procedures.” The Danish National Health Service
Register captures services provided by private-practice otolar-
yngologists, who perform most frenotomy procedures (code
3037) in Denmark and are reimbursed under the public health
insurance system, ensuring nationwide coverage.® Birth and
demographic data were obtained from the Medical Birth Regis-
ter and Civil Registration System.*°

Afteridentifying frenotomy procedures, we analyzed birth
and procedural characteristics. We estimated annual inci-
dence proportions of frenotomies per 100 infants from 2015
through 2024, overall and by sex, and calculated regional and
municipal incidence to assess geographical variation, includ-
ing stratification by municipality area type, socioeconomic in-
dex, and private practice otorhinolaryngologist capacity. We
estimated cumulative incidence by birth cohort (2014-2017,
2018-2020, and 2021-2024) and birth order (first born, sec-
ond born and third or later), and calculated age-specific inci-
dence proportions by week of age (0-52 weeks). Finally, we as-
sessed potential complications, including bleeding and repeat
procedures. For this, infants undergoing frenotomy were
matched 1:5 with infants without a prior frenotomy by sex,
birthdate, and gestational age at birth. The date of frenotomy
served as the index date and was assigned to all matched com-
parators. Bleeding within 30 days was defined by hospital con-
tacts with International Statistical Classification of Diseases and
Related Health Problems, Tenth Revision codes R589, T813, T817,
and T819, and we estimated absolute risks and risk ratios (RRs)
with 95% CIs. Repeat procedures, defined as more than 1
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Key Points

Question What are the temporal trends, geographic variation,
and complication rates of frenotomy procedures among Danish
infants?

Findings In this nationwide cohort of 656 240 infants, the
proportion undergoing frenotomy more than doubled from 5% in
2015 to 12% in 2024. Most procedures were performed within the
first weeks of life and varied widely across Danish municipalities,
and severe complications were rare.

Meaning These findings suggest that, despite national guidelines
promoting conservative management, frenotomy rates have
increased markedly in Denmark, indicating a need for more
consistent, evidence-based practice to avoid potential
overtreatment.

frenotomy code separated by at least 7 days, were assessed un-
til age 1 year. Hospital contacts for feeding difficulties (codes
P925, P928, P929) or failure to thrive (code R628A) were evalu-
ated within 90 days before and after the index date, but ab-
solute risks and RRs were not estimated because of potential
confounding by indication. All analyses were performed using
R Studio 4.3.3 (Posit Software).

. |
Results

Among 656 240 infants (319130 [48.6%] female, 337110 [51.4%]
male) born from 2014 through 2024, 56 737 (8.6%) under-
went frenotomy within the first year of life. Procedures were
more frequent among males than females (60.9 [95% CI, 60.4-
61.2] per 100 infants vs 39.1 [95% CI, 38.8-39.6] per 100 in-
fants) and predominantly performed in private practice
(91.2 [95% CI, 91.0-91.4] per 100 infants) by otorhinolaryn-
gologists (92.3 [95% CI, 92.1-92.5] per 100 infants). Median
(IQR) age at the time of procedure was 2 (0-5) weeks (Table).
Annual incidence increased from 5.3 (95% CI, 5.2-5.5) per
100 infants in 2015 to 12.1 (95% CI, 11.8-12.4) per 100 infants
in 2024 (eFigure 1in Supplement 1) and was consistently higher
among males than females (14.1[95% CI, 13.7-14.5] per 100 in-
fants compared with 10.0 [95% CI, 9.6-10.3] per 100 infants
in 2024) (Figure, A). Cumulative incidence at age 1 year in-
creased from 4.5 (95% CI, 4.4-4.6) per 100 infants in the 2014
to 2017 cohort t012.0 (95% CI, 11.8-12.1) per 100 in the 2021 to
2024 cohort (Figure, B). Cumulative incidence varied slightly
by birth order (8.6 [95% CI,8.5-8.7]) per 100 infants in first born,
9.1[95% CI, 9.0-9.2] per 100 infants in second born, and 7.2
[95% CI, 7.0-7.3] per 100 infants in third born or later
(eFigure 2in Supplement 1). Additionally, annual incidence var-
ied geographically, ranging from 9.0 (95% CI, 8.5-9.6) per 100
infants in South Denmark to 21.9 (95% CI, 20.8-23.1) per 100
infants in North Denmark in 2024, and from 4.2 (95% CI, 2.5-
7.0) per 100 infants to 36.1 (95% CI, 30.6-42.0) per 100 in-
fants across municipalities (eFigure 3 in Supplement 1). No clear
patterns were observed in exploratory municipal-level analy-
ses stratified by area type, socioeconomic index, or otorhino-
laryngologist capacity (eFigures 4-6 in Supplement 1).
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Severe bleeding complications were rare, with a 30-day
absolute risk of 0.02% (11 of 56737) among infants with
frenotomy compared with a 0.005% (13 of 274 476) risk among
matched controls (RR, 4.1 [95% CI, 1.9-9.3]). Repeat fre-
notomy occurred in 3585 of 56 737 procedures (6.3 [95% CI,
6.1-6.5] per 100 infants). Hospital contacts for feeding diffi-
culties or failure to thrive occurred most often in the 20 days
before and 10 days following frenotomy (eFigure 7 in Supple-
ment 1). In the 90 days before the index date, 7.7 (95% CI, 7.5-
8.0) per 100 infants with frenotomy had a hospital contact vs
5.5(95% ClI, 5.4-5.5) per 100 of matched controls; in the 90 days
after the procedure, these proportions were 4.2 (95% CI, 4.0-
4.3) per 100 infants and 1.8 (95% CI, 1.7-1.8) per 100 infants.

|
Discussion

This nationwide cohort study showed a doubling in fre-
notomy rate among Danish infants from 5.3% in 2015 to 12.1%
in 2024. Rates varied nearly 10-fold across Danish municipali-
ties. Severe bleeding complications were rare, but 6.3% of in-
fants underwent repeat procedures.

Similar increases have been reported in Australia and the
US, although at lower absolute levels and with higher rates
among males, comparable to our findings.*> Differences
in guideline implementation, reimbursement structures, and
perinatal and lactation care may play a role in this cross-
country variation in frenotomy use.

In 2020, a national guideline was introduced in Denmark
recommending structured assessment using the Tongue-tie
and Breastfed Babies Assessment tool (TABBY). Consistent with
a 2017 systemic review,' the guideline gave only a weak rec-
ommendation for frenotomy in infants 4 months of age or
younger with breastfeeding difficulties, emphasizing breast-
feeding support as a first-line recommendation.! Despite this
recommendation, frenotomy incidence has continued increas-
ing, mostly within the first weeks of life and predominantly
in private practice. The early timing of the procedure sug-
gests a preference for surgical intervention rather than ex-
tended breastfeeding support, which is consistent with sur-
vey findings of insufficient breastfeeding support among
Danish mothers.'? The predominance of private clinicians likely
reflects service organization. Geographic variation may re-
flect both differences in local availability of otolaryngologists
and a lack of consensus in clinical decision-making, includ-
ing variation in the use of TABBY scores. However, stratifica-
tion did not indicate clear patterns of incidence by municipal
area type, socioeconomic index, or local specialist capacity.

Bleeding complications were rare, but repeat procedures were
notable, consistent with international evidence of low risk of se-
vere harm and variable reoperation rates.'®> We were unable to as-
sess whether frenotomy was associated with improved feeding
due tolack of detailed data on feeding and weight; however, in-
fants with frenotomy had elevated hospital contacts for feeding
difficulties both before and after the procedures.

Parents may play a prominent role in decision-making. So-
cial media is widely used by mothers seeking information about
ankyloglossia,'* and studies have demonstrated correlations

Temporal Trends and Geographic Variation in Frenotomy Procedures Among Infants

Table. Characteristics of the Study Population®

Infants, No. (%)

No frenotomy group  Frenotomy group
Characteristic (n=599503) (n=56737)
Sex
Male 302535 (50.5) 34575 (60.9)
Female 296968 (49.5) 22162(39.1)

Gestational age, wk

<37 41356 (6.9) 2994 (5.3)
>37 551575 (92.6) 53185 (94.4)
Unknown 2483 (0.4) 148 (0.3)
Birth weight, g
<2500 29367 (4.9) 1734 (3.1)
2500-3999 465325 (77.6) 43818 (77.2)
4000-4500 85041 (14.2) 9219 (16.2)
>4500 15841 (2.6) 1739 (3.1)
Unknown 3929 (0.7) 227 (0.4)

Birth cohort

2014-2017 224797 (37.5) 10883 (19.2)

2018-2020 166 434 (27.8) 17 447 (30.8)

2021-2024 208272 (34.7) 28407 (50.1)
Birth order

First 276955 (46.2) 26414 (46.6)

Second 222972 (37.2) 22535 (39.7)

2Third 98057 (16.4) 7674 (13.5)

Unknown 1519 (0.3) 114 (0.2)
Mother’s age at birth, y

<20 3927 (0.7) 154 (0.3)

20-29 249216 (41.6) 23286 (41.0)
30-34 217593 (36.3) 22012 (38.8)
35-39 102829 (17.2) 9232 (16.3)
> 40 24437 (4.1) 1942 (3.4)
Unknown 1501 (0.3) 111 (0.2)

Adge at procedure, median NA 2 (0-5)

(IQR), wk

Site of procedure
Hospital NA 4991 (8.8)
Private specialist practice NA 51746 (91.2)

Specialty department

performing the procedure
Otorhinolaryngology NA 52380(92.3)
Pediatrics NA 574 (1.0)
Gynecology and obstetrics NA 2889 (5.1)
Unknown NA 882 (1.6)

Abbreviation: NA, not applicable.

2 Demographic and birth-related characteristics of all infants born in Denmark
between 2014 and 2024 and those of the subset who underwent frenotomy
within their first year of life between 2015 and 2024.

between public interest and clinical activity.!® In Denmark,
direct and publicly funded access to otorhinolaryngologists
without referral may further amplify parental influence.

Strengths and Limitations
Strengths of this study include comprehensive nationwide cov-
erage of all frenotomy procedures across hospitals and
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Figure. Line Graphs of Annual, Age-Specific, and Cumulative Incidence of Frenotomy in Danish Infants
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A, The denominator was the number of infants alive and residing in Denmark on
July 1of each year. B, The solid lines represent the cumulative incidence, and
the dashed lines represent the age-specific incidence proportion per 100

infants, stratified by birth cohort. The denominator was the number of infants
alive and residing in Denmark in each week of age.

private practices. Limitations include the inability to assess clini-
caljustification and guideline adherence, as data on breastfeed-
ing assessments, symptom severity, and TABBY scores were un-
available. Individual socioeconomic information was unavailable
but could be related to breastfeeding patterns and treatment-
seeking. Specific diagnosis codes for bleeding or infection after
frenotomy are nonexistent; therefore, broader bleeding codes
were used. Additionally, minor complications treated by
primary care clinicians could not be captured. Finally, proce-
dures performed abroad or not registered were not included in
the study, likely resulting in modest underestimation.

. |
Conclusions

This cohort study found that the incidence of frenotomy among
Danish infants increased substantially over the past decade,
despite guidelines promoting structured assessment and con-
servative management. Most frenotomy procedures are per-
formed early in life with wide geographic variation. These find-
ings indicate the need for improved implementation of
evidence-based treatment and further evaluation of the ap-
propriateness of frenotomy in infancy.
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