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Abstract

Background: Recent reports show increases in rates of ankyloglossia and frenotomy in British Columbia. We carried out a
study to determine temporal trends and regional variations in ankyloglossia and frenotomy in Canada.

Methods: The study included all hospital-based live births in Canada (excluding Quebec) between April 2002 and March
2015, with information obtained from the Canadian Institute for Health Information. Information on ankyloglossia and
frenotomy was obtained from records of hospital admission for childbirth. Temporal trends and provincial/territorial varia-
tions were quantified using rate ratios (RR) and 95% confidence intervals (CI).

Results: Ankyloglossia rates increased from 6.86 in 2002 to 22.6 per 1000 live births in 2014 (P for trend < 0.001), while
frenotomy rates increased from 3.76 in 2002 to 14.7 per 1000 live births in 2014 (P for trend < 0.001). Frenotomy rates
among infants with ankyloglossia increased from 54.7% in 2002 to 63.9% in 2014 (RR: 1.18,95% CI: 1.13-1.24). Compared
with British Columbia, rates of ankyloglossia were over three-fold higher in Saskatchewan (RR: 3.40, 95% CI: 3.16-3.67),
Alberta (RR: 3.50,95% CI: 3.29-3.72) and the Yukon (RR: 3.62, 95% CI: 2.67-4.92), while rates of frenotomy were three-
to four-fold higher in the Yukon (RR: 3.41, 95% CI: 2.28-5.10), Alberta (RR: 4.01, 95% CI: 3.71-4.33) and Saskatchewan
(RR:4.12,95% CI: 3.76-4.52).

Conclusion: A desire to increase rates of breast feeding initiation and absence of standardized criteria for the diagnosis of
ankyloglossia have resulted in runaway rates of frenotomy for newborn infants in some parts of Canada.
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Ankyloglossia (tongue-tie), a minor congenital anomaly characterized by a
short, thickened or abnormally tight lingual frenulum, may result in vary-
ing degrees of decreased tongue movement. Recent increases in support
for breast feeding initiation and the Baby Friendly Hospital Initiative (1)
appear to have increased the diagnosis of ankyloglossia (2). Identifying
ankyloglossia is problematic as there are no universally accepted criteria
for diagnosis. The Canadian Paediatric Society’s 2011 position statement
(reiterated in 2014) stated that frenotomy for ankyloglossia could not be

recommended among newborns (3). In 2015, the statement was modified;

although frenotomy was not recommended for all cases of ankyloglossia,
the potential for benefit in cases with significant breast feeding difficulties
was recognized (4).

‘We previously carried out a population-based study of all live births in British
Columbia, Canada, from 2004 to 2013 to quantify temporal trends and regional
variations in rates of ankyloglossia and frenotomy (2). Our study showed
that rates of ankyloglossia increased by 70% (95% confidence interval [CI]:
44-101%) from 5.0 per 1000 live births in 2004 to 8.4 per 1000 live births in
2013, while frenotomy rates increased from 2.8 per 1000 live births in 2004 to
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5.3 per 1000 live births in 2013 (89% increase, 95% CI: 52-134%). There were
marked regional differences in ankyloglossia and frenotomy rates; ankyloglossia
rates varied over two-fold between the five regional health authorities, while
frenotomy rates varied three-fold. Nulliparity, multiple birth, male infant sex,
birth weight and year were independently associated with ankyloglossia (2).
Health behaviours during pregnancy and childbirth differ across Canada,
and significant variations in rates of obstetric intervention exist between British
Columbia and other Canadian provinces and territories. We, therefore, carried
out a study to examine temporal trends and spatial variations in ankyloglossia

and frenotomy in Canada.

METHODS

The study included all live born infants in Canada with information obtained
from the Discharge Abstract Database of the Canadian Institute for Health
Information between April 2002 and March 2015 (hereafter referred to as fis-
cal years 2002-2014). This database includes all birth hospitalizations (98% of
births) in Canada (excluding Quebec). Information in the database is collated
by trained medical record abstractors using standardized definitions and has
been previously validated (S,6).

We identified diagnoses of ankyloglossia and frenotomy procedures
during the childbirth admission. Diagnoses in the database were coded
using International Classification of Diseases (ICD-10 CA) codes, and
procedures were coded using the Canadian Classification of Interventions.
Ankyloglossia (Q381) and frenotomy (1FJ72) were identified using appro-
priate codes. We first quantified rates of ankyloglossia and frenotomy in
Canada (excluding Quebec) by year among all live births with the precision
of the rate estimates expressed using exact 95% CI. The statistical signifi-
cance of temporal trends in ankyloglossia and frenotomy was assessed using
a chi-square test for linear trend. Spatial differences in rates of ankyloglossia
and frenotomy in the provinces and territories were quantified using rate
ratios (RR) and 95% ClIs. Live births in the province of British Columbia,
where we have previously documented two- to three-fold differences in
rates of ankyloglossia and frenotomy between regional health authorities
(2) were used as the reference group for these calculations. Temporal trends
in ankyloglossia rates were also examined in each of the provinces and ter-
ritories. Three-year moving averages were used to provide stability to rate

estimates in provinces/territories with small numbers of cases. Finally, we

also assessed temporal changes in rates of frenotomy among infants diag-
nosed with ankyloglossia.

The study was carried out as part of the Public Health Agency of Canada’s
Canadian Perinatal Surveillance System using anonymized data (for which eth-

ics approval is not required).

RESULTS

The study population included 3,611,986 live births and 40,457 cases of
ankyloglossia yielding a birth prevalence of 11.2 per 1000 live births. There
were 24,975 cases of frenotomy (incidence rate 6.91 per 1000 live births).
Ankyloglossia rates increased from 6.86 per 1000 live births in 2002 to 22.6
per 1000 live births in 2014 (P value for trend < 0.001), while frenotomy rates
increased from 3.76 per 1,000 in 2002 to 14.7 per 1,000 live births in 2014 (P
value for trend < 0.001; Table 1 and Figure 1). Frenotomy rates among infants
with ankyloglossia increased from $4.7% in 2002 to 63.9% in 2014.

Table 2 shows the spatial variation in the diagnosis of ankyloglossia in the most
recent years of the study period (2012-2014). The highest rates of ankyloglossia
in this period were observed in Saskatchewan (32.4 per 1000 live births), Alberta
(33.3 per 1000 live births) and the Yukon (34.6 per 1000 live births), while the
lowest rates were seen in Nunavut (7.5 per 1000 live births), British Columbia
(9.5 per 1000 live births), Newfoundland and Labrador (11.1 per 1000 live
births) and Manitoba (11.7 per 1000 live births). Compared with British
Columbia, rates of ankyloglossia were over three-fold higher in Saskatchewan
(RR: 3.40,95% CI: 3.16-3.67), Alberta (RR: 3.50,95% CI: 3.29-3.72) and the
Yukon (RR: 3.62, 95% CI: 2.67-4.92). In 2014, the highest birth prevalence of
ankyloglossia was observed in the Yukon (40 per 1000 live births, Alberta (43.0
per 1000 live births) and Nova Scotia (57.4 per 1000 live births).

The highest rates of frenotomy in 2012-2014 occurred in the Yukon (20.2 per
1000 live births), Alberta (23.8 per 1000 live births) and Saskatchewan (24.5
per 1000 live births), while the lowest rates were observed in Newfoundland
and Labrador (1.1 per 1000 live births), Nunavut (<4.2 per 1000 live births)
and British Columbia (5.9 per 1000 live births). Compared with British
Columbia, rates of frenotomy were three- to four-fold higher in the Yukon
(RR: 3.41, 95% CI: 2.28-5.10), Alberta (RR: 4.01, 95% CI: 3.71-4.33) and
Saskatchewan (RR: 4.12, 95% CI: 3.76-4.52). In 2014, the highest rate of
frenotomy was observed in Saskatchewan (25.1 per 1000 live births), Alberta
(30.4 per 1000 live births) and Nova Scotia (42.1 per 1000 live births).

Table 1. Numbers and rates of ankyloglossia and frenotomy among live births, Canada (excluding Quebec), 2002-2014

Year  Livebirths  Ankyloglossia Frenotomy
Number  Rate/1000 live births ~ Rateratio  95% confidence Number  Rate/1000 live births ~ Rateratio ~ 95% confidence
interval interval

2002 238,176 1634 6.86 1.00 — 895 3.76 1.00 —

2003 251,784 1896 7.53 1.10 1.03-1.17 1108 4.40 1.17 1.07-1.28
2004 265,699 2040 7.68 1.12 1.05-1.19 1230 4.63 1.23 1.13-1.34
2005 269,248 2129 791 1.18 1.08-1.23 1272 4.72 1.26 1.15-1.37
2006 277,335 2092 7.54 1.10 1.03-1.17 1310 4.72 1.26 1.15-1.37
2007 288,133 2472 8.58 1.25 1.18-1.33 1487 5.16 1.37 1.26-1.49
2008 289,336 2599 8.98 131 1.23-1.39 1532 5.29 141 1.30-1.53
2009 291,488 2920 10.0 1.46 1.37-1.5§ 1713 5.88 1.56 1.44-1.70
2010 286,126 3222 11.3 1.64 1.55-1.74 1969 6.88 1.83 1.69-1.98
2011 287,917 3768 13.1 191 1.80-2.02 2344 8.14 2.17 2.01-2.34
2012 289,394 4135 14.3 2.08 1.97-2.20 2640 9.12 2.43 2.25-2.62
2013 287,269 4994 17.4 2.53 2.40-2.68 3222 11.2 298 2.77-3.21
2014 290,081 6556 22.6 3.29 3.12-3.48 4253 14.7 3.90 3.63-4.19
Total 3,611,986 40,457 112 - - 24,975 691 - -
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Figure 1. Rates of ankyloglossia and frenotomy, Canada (excluding Quebec), 2002-2014

Table 2. Numbers and rates of ankyloglossia and frenotomy among live births, Canada, provinces and territories, 2012-2014

Year Live births Number Rate Rate ratio 95% confidence interval

Ankyloglossia
Newfoundland and Labrador 13,550 150 11.1 1.16 0.98-1.37
Prince Edward Island 4036 67 16.6 1.74 1.36-2.22
Nova Scotia 25,627 668 26.1 2.73 2.49-3.00
New Brunswick 20,939 262 12.5 1.31 1.15-1.50
Ontario 416,609 5914 14.2 1.49 1.40-1.58
Manitoba 49,759 580 11.7 1.22 1.11-1.35
Saskatchewan 45,470 1475 324 3.40 3.16-3.67
Alberta 158,066 5270 33.3 3.50 3.29-3.72
British Columbia (reference) 128,033 1221 9.54 1.00 —
Northwest Territories 2273 28 12.3 1.29 0.89-1.87
Nunavut 1196 9 7.53 0.79 0.41-1.52
Yukon 1186 41 34.6 3.62 2.67-4.92
Canada 866,744 15,685 18.1 — —

Frenotomy
Newfoundland and Labrador 13,550 15 1.11 0.19 0.11-0.31
Prince Edward Island 4036 47 11.7 1.96 1.46-2.63
Nova Scotia 25,627 403 15.7 2.65 2.35-2.99
New Brunswick 20,939 173 8.26 1.39 1.18-1.64
Ontario 416,609 3447 8.27 1.39 1.18-1.64
Manitoba 49,759 353 7.09 1.20 1.05-1.36
Saskatchewan 45,470 1112 24.5 4.12 3.76-4.52
Alberta 158,066 3762 23.8 4.01 3.71-4.33
British Columbia (reference) 128,033 760 5.94 1.00 —
Northwest Territories 2273 16 7.04 1.19 0.72-1.94
Nunavut 1196 <5 <4.18* —* —*
Yukon 1186 24 20.2 341 2.28-5.10
Canada (excluding Quebec) 866,744 10,117 11.7 — —

*Suppressed because of small cell counts.

Figure 2 shows temporal trends in rates of ankyloglossia between 2002 and
2014. Rates of ankyloglossia increased steadily in most provinces and territories

except in Newfoundland and Labrador, Northwest Territories, Nunavut and Nova

Scotia. In Newfoundland and Labrador, Northwest Territories and Nunavut, rates
of ankyloglossia were stable until 2009-2010 after which rates increased sharply. In
Nova Scotia, the rate increased slightly in 2013 and increased several-fold in 2014.
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Figure 2. Temporal trends in ankyloglossia in the provinces and territories with relatively high rates of ankyloglossia in recent years (A) and in provinces and territories with relatively low rates (B),
Canada (excluding Quebec), 2002-2014. AB Alberta; BC British Columbia; MB Manitoba; NB New Brunswick; NFL Newfoundland and Labrador; NS Nova Scotia; NV Northwest Territories and Nunavut;
ON Ontario; PEI Prince Edward Island; SA Saskatchewan; YU Yukon. Rates for PEI and NWT-NU are 3-year moving averages.

DISCUSSION

Our study shows a rapid temporal increase in ankyloglossia and frenotomy rates
in Canada from 2002 to 2014 and large spatial variation in rates. Ankyloglossia
rates increased over three-fold between 2002 and 2014, while frenotomy rates
increased almost four-fold over the same period. The increase in frenotomy
rates occurred because of increases in the diagnosis of ankyloglossia and also
because of increases in rates of frenotomy among infants diagnosed with anky-
loglossia. Regional variations in rates of ankyloglossia and frenotomy were
substantial, with rates in Saskatchewan, Alberta and the Yukon being three- to
four-fold higher than rates in British Columbia. The temporal increase in frenot-
omy rates during the childbirth admission appears to be accelerating, with some
provinces such as Alberta and Nova Scotia subjecting 3-4% of infants to this
procedure in 2014.

The rate of ankyloglossia in our study was 11.2 per 1000 live births, and this is
significantly lower than estimates from previous studies that have typically yielded
birth prevalence rates of 4% (range 0.02-11%) (7-12). Diagnosis of ankyloglos-
sia at the childbirth admission tends to be symptom prompted. The low rate in

our study is not surprising given the typically asymptomatic nature of the condi-
tion. Wide variation in rates of ankyloglossia is also seen even in the more rigorous
research setting as there is no consensus on the definition and diagnostic criteria
for ankyloglossia. The development of tools which provide an objective, clear
and simple measure of the severity of a tongue-tie may help address problems of
incorrect diagnosis. A new tool has been described in the recent literature (13),
although external validation and performance in clinical practice is awaited.

The recent increase in emphasis on breast feeding initiation before hospi-
tal discharge because of the Baby Friendly Hospital Initiative (1), appears to
have led to a surveillance and detection bias that is responsible for ankyloglos-
sia being diagnosed with increasing frequency in early infancy. On the other
hand, the increase in ankyloglossia and frenotomy rates could represent ear-
lier diagnosis and treatment of this condition during the childbirth admission
resulting from the enhanced focus on breast feeding initiation. However, the
large regional differences in rates of ankyloglossia and frenotomy seen in our
study are poorly correlated with regional patterns of breast feeding initiation
and duration (14,15).
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Recent increases in rates of ankyloglossia and frenotomy in Canada have
occurred despite guidelines from the Canadian Paediatric Society discouraging
routine surgery in newborn infants (3,4). However, there is no international con-
sensus on the appropriateness of frenotomy among newborns; the Dutch and
Japanese Pediatric Societies (16-18) do not endorse frenotomy, while the United
Kingdom guidelines (19), UNICEF’s Baby Friendly Hospital Initiative (20) and
the American Academy of Pediatrics (21) recommend frenotomy for symp-
tomatic ankyloglossia. There is a lack of good quality evidence on the efficacy of
frenotomy for addressing problems with breast feeding. To-date, the randomized
trials carried out to assess the efficacy of frenotomy for ankyloglossia-associ-
ated breast feeding difficulties (11,22-25) have all been relatively small studies
plagued by methodological problems related to inclusion criteria, lack of blinding
and subjectively defined outcomes. A recent systematic review concluded that
‘frenotomy may be associated with mother-reported improvements in breastfeed-
ing and potentially in nipple pain, but with small, short-term studies with incon-
sistent methodology, strength of the evidence is low to insufficient’ (26).

The controversy with regard to the use of frenotomy has been framed as a con-
flict between lactation nurses, breast feeding support groups and mothers experi-
encing breast feeding difficulties versus paediatricians who question the efficacy of
frenotomy (3,27-29). The culture among paediatricians increasingly rejects minor
surgical intervention (e.g., tonsillectomy, ear tubes) for babies and children since
most conditions improve spontaneously. A survey of lactation consultants showed
that 30% believe ankyloglossia causes feeding problems occasionally, while 69%
reported that it frequently or always causes feeding difficulties (30). In contrast,
90% of paediatricians reported that ankyloglossia rarely or never causes feeding dif-
ficulties. However, our study was not able to quantify the contribution of different
health care providers to the increase in ankyloglossia diagnosis and treatment.

The strengths of our study include its population-based provenance and large
size. Our data source collates information from all hospital-based deliveries in
Canada (excluding Quebec) using standardized definitions and procedures for
medical chart abstraction, and validation studies show that the data is accurate
(5,6). The weaknesses of our study include the exclusion of some 2% of home
births and the restriction of the study to the hospital admission for childbirth.
Ankyloglossia diagnosed after hospital discharge and frenotomies carried out
subsequent to the childbirth admission were not included in our rate estimates.
Our estimates of ankyloglossia and frenotomy rates, therefore, represent under-
estimates of the prevalence in infancy since ankyloglossia diagnoses often occur
following hospital discharge after childbirth and frenotomy procedures are
increasingly performed by dentists. Data source constraints included a lack of
information on ankyloglossia and frenotomy rates in New Brunswick in 2002 and
in Manitoba in 2003 and 2004.

CONCLUSION

A desire to increase rates of breast feeding initiation, the absence of standard-
ized criteria for the diagnosis of ankyloglossia and insufficient evidence favour-
ing frenotomy in the newborn period have resulted in a contentious situation
with runaway rates and huge regional variations in rates of ankyloglossia and
frenotomy in Canada. High-quality randomized trials are required to resolve

this problem involving potentially unnecessary surgery for newborn infants.
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