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[Abstract] Objective To study the association between ankyloglossia and sagittal mandibular development impair-
ment as well as lower anterior dental crowding, providing a reference for clinical practice. Methods This study was
approved by the hospital’s Medical Ethics Committee. A total of 100 patients aged 7-13 years were enrolled from Janu-
ary 2024 to January 2025, comprising 50 patients with ankyloglossia (case group) and 50 individuals with a healthy lin-
gual frenulum (normal group). Clinical examination was performed to assess lingual frenulum length, Kotlow classifica-

tion, and the simplified Hazelbaker assessment tool for lingual frenulum function (HATLFF) score. Cephalometric radio-
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graphs were used to measure the A-point-nasion-B-point (ANB) angle, sella-nasion-B-point (SNB) angle, and mandibu-
lar total length (condylion-gnathion [Co-Gn]). Dental cast analysis was conducted to evaluate lower anterior teeth crowd-
ing. Data were compared between the two groups. Pearson correlation analysis was used to examine the relationships be-
tween the lingual frenulum length, simplified HATLFF score, and cephalometric/dental cast parameters (ANB, SNB, Co-
Gn, lower anterior crowding). The diagnostic value of ankyloglossia for mandibular development and lower anterior
crowding was analyzed using receiver operating characteristic (ROC) curves. Results Ankyloglossia was significantly
associated with mandibular development and lower anterior crowding (P<0.05). The case group showed significantly
lower values for the lingual frenulum length, simplified HATLFF score, SNB angle, and Co-Gn, while the ANB angle
and lower anterior crowding index were significantly higher compared to the normal group (P<0.05). The lingual frenu-
lum length and simplified HATLFF score were negatively correlated with the ANB angle and lower anterior crowding
index, and positively correlated with the SNB angle and Co-Gn (P<0.05). ROC curve analysis indicated that the area
under the curve (AUC) for the simplified HATLFF score, and ankyloglossia in predicting mandibular development defi-
ciency and lower anterior crowding was greater than 0.700, demonstrating good diagnostic value. Conclusion A sig-

nificant correlation exists between ankyloglossia and both mandibular development deficiency and lower anterior crowd-

ing.
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Table 1 ~ Kotlow typing method for ankyloglossia''"!

Type Tongue-tie

Healthy 216 mm
Type I (mild) 12 mm<Tongue-tie<16 mm
Type Il (moderate) 8 mm<Tongue-tie<11 mm
Type Il (severe) 3 mm<Tongue-tie<7 mm

Type IV (complete) <3 mm
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Table 2 Simplified HATLFF scoring rubric!™

Tongue movement pattern Tongue movement Score

Lateralization None 0

Body of tongue but not tongue tip 1

Complete 2

Lift of tongue Tip stays at alveolar ridge or rises to mid-mouth only with jaw closure 0

Only edges to mid-mouth 1

Tip to mid-mouth 2

Extension of tongue Neither of above, or anterior or mid-tongue humps 0
Tip over lower gum only 1

Tip over lower lip 2

HATLFF: Hazelbaker assessment tool for lingual frenulum function
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Table 3 Comparison of various indicators between patients with ankyloglossia and individuals with healthy lingual frenulum
Index Normal group (n=50) Case group (n=50) x> P

Sex [n (%)] 1.461 0.227

Male 25(50.00) 31(62.00)

Female 25(50.00) 19(38.00)
Age/ years 10.28+1.80 10.32+1.95 -0.107 0.514
Tongue-tie/mm 17.03+0.63 9.01+4.18 13.439 <0.001
Simplified HATLFF score 6.00+0.00 3.32+0.84 22.461 <0.001
Mandibular retrognathia [n (%)) 21.930 <0.001

Yes 2(4.00) 22(44.00)

No 48(96.00) 28(56.00)
ANB Angle/’ 2.17+1.35 4.84+1.59 -9.070 <0.001
SNB Angle/’ 80.01+1.27 77.29+2.38 7.131 <0.001
Co-Gn/mm 93.60+6.97 86.26+7.92 4.920 <0.001
Lower anterior crowding [n (%)] 16.840 <0.001

Yes 4(8.00) 22(44.00)

No 46(92.00) 28(56.00)
Crowding degree of lower anterior teeth/mm 0.64+0.65 2.59+2.48 -5.359 <0.001

HATLFF: Hazelbaker assessment tool for lingual frenulum function. ANB: A-point-nasion-B-point. SNB: sella-nasion-B-point. Co-Gn: condylion-gnathion.

Normal group: individuals with healthy lingual frenulum. Case group: patients with ankyloglossia
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Table 4  Effects of Kotlow type for ankyloglossia on jawbone and dentition xS
Kotlow type n Tongue-tie/ mm Simplified ANB angle /°  SNB ANgle/’ Co-Gn/mm Crowding degree of lower
HATLFF score anterior teeth/mm
Healthy 50 17.030.63 6.0020.00 2.17+1.35 80.01x1.27 93.606.97 0.6420.65
Type I (mild) 17 13.7120.90” 4.00+0.00" 3.34+0.56" 79.26+1.14Y 92.26+6.09 0.64+0.17
Type I (moderate) 16 9.19:0.83% 3.5020.73% 4.68+1.22% 78.09+1.46% 87.92+5.80% 1.59+1.18%
Type Il (severe) 11 5.001.26 2.7320.65% 6.25+0.89% 74.69+1.47% 79.25+5.30% 4.69+1.77%
Type IV (complete) 6 2.42+0.28% 2.0020.00 6.92+0.53 74.3720.61 77.673.22 6.95+1.02%
F 973.300 394.300 49.810 59.420 18.620 101.700
P <0.001 <0.001 <0.001 <0.001 <0.001 <0.001

HATLFF: Hazelbaker assessment tool for lingual frenulum function. ANB: A-point-nasion-B-point. SNB: sella-nasion-B-point. Co-Gn: condylion-gnathion.

‘/‘DC()mpared with healthy, P<0.05. @‘C()mpared with type I, P<<0.05. @C()mpared with type II, P<0.05. ®C0mpared with type Ill, P<0.05
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ANB: A-point-nasion-B-point. SNB: sella-nasion-B-point. Co-Gn: condylion-gnathion. a: the correlation between tongue-tie and the ANB angle. b:

the correlation between tongue-tie and the SNB angle. ¢: the correlation between tongue-tie and Co-Gn. d: the correlation between tongue-tie and

lower anterior crowding
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HATLFF: Hazelbaker assessment tool for lingual frenulum function. ANB: A-point-nasion-B-point. SNB: sella-nasion-B-point. Co-Gn: condylion-

gnathion. a: the correlation between the simplified HATLFF score and the ANB angle. b: the correlation between the simplified HATLFF score and

SNB angle. c: the correlation between the simplified HATLFF score and Co-Gn. d: the correlation between the simplified HATLFF score and lower

anterior crowding

Figure 2 The correlation between simplified HATLFF score and mandibular development as well as lower

anterior crowding in patients with ankyloglossia
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Table 5 Analysis of the diagnostic value of ankyloglossia for mandibular development and lower anterior crowding

Diagnostic value for mandibular development

Diagnostic value for lower anterior crowding

Index
AUC (95%CI) Sensitivity(%)  Specificity (%) AUC(95%CI) Sensitivity(%)  Specificity(%)
Simplified HATLFF score 0.943(0.864-1.000) 91.67 100.00 0.894(0.794-0.994) 84.62 100.00
Ankyloglossia 0.774(0.676-0.872) 91.67 63.16 0.734(0.627-0.841) 84.62 62.16

HATLFF: Hazelbaker assessment tool for lingual frenulum function. AUC: area under the receiver operating characteristic curve. CI: confidence interval
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HATLFF: Hazelbaker assessment tool for lingual frenulum function. ROC: receiver operating curve. a: ROC curve for diagnosing mandibular devel-

opment with ankyloglossia. b: the ROC curve for diagnosing lower anterior crowding with ankyloglossia

Figure 3 The diagnostic value of ankyloglossia for mandibular development and lower anterior crowding
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