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[ Abstract] Objective To investigate the clinical characteristics and prognosis of crown fractures in immature per-
manent incisors due to trauma, and identify factors affecting their prognosisto provide a reference for clinical treatment.

Methods This study was approved by the Medical Ethics Committee of West China Stomatology Hospital, Sichuan
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University. The study subjects were patients admitted to the pediatric stomatology department from December 2011 to
December 2021, and a retrospective analysis was conducted on young permanent teeth with anterior crown fracture
caused by injury and followed up for at least 1 year, which were diagnosed as enamel fractures, enamel-dentin fractures,
and complicated crown fracture and treated by observation, pulpotomy etc. in the first appointment. The age, sex and
time elapsed from trauma to baseline visit of the patients and the location, mobility, stage of root development, diagnosis
and treatments were collected. The occurrence of pulp infection, pulp necrosis, and other events in the affected tooth is
defined as clinical failure. Record whether clinical failure occurred and the timing of their occurrence of the traumatized
tooth. Analyze factors related to the prognosis of various types of crown fractures in young permanent incisors and per-
formsurvival analysis on the affected teeth. Results Among 358 cases of young permanent incisors, 50 cases were diag-
nosed with enamel fracture, 176 cases with enamel-dentin fracture, and 132 cases with complicated crown fracture. The
clinical success rate of crown fractures was 73.7% (264/358) in young permanent incisors. The incidence rates of clini-
cal failure cases, including pulp infection and necrosis, were 4% (2/50) for enamel fractures, 33.3% (58/176) for enamel-
dentin fractures, and 25.8% (34/132) for complicated crown fractures respectively. The clinical failure rate of enamel-
dentin fracture treated with indirect pulp capping and restoration was higher than restoration only and pulpotomy. The
clinical failure rate of complicated crown fractures treated with direct pulp capping was higher than pulpotomy. The clin-
ical failure rates between observation, smoothing edges and restoration of enamel fractures exhibit no significant differ-
ences (y* = 0.588, P = 0.999). Risk factors for clinical failure in this study population included patient age over 9 years
old (HR = 2.11, 95%CI: 1.1-3.9, P = 0.017) . time elapsed from trauma to baseline visit greater than 3 days (HR = 2.3,
95%CI: 1-4.8, P = 0.028), traumatized teeth with mobility (HR = 1.95, 95%CI: 1.2-3, P = 0.004), enamel-dentin frac-
tures treated with restoration (HR = 6.89, 95%CI: 1.6-29.6, P = 0.010), enamel-dentin fractures treated with indirect
pulp capping and restoration (HR = 13.8, 95%CI: 3.2-58.3, P < 0.001) and complicated crown fractures treated with di-
rect pulp capping(HR=46.07, 95%CI: 8-263.8, P <0.001). Conclusion Enamel fractures treated by observation,
smoothing edges and restoration, and complicated crown fractures treated with pulpotomy generally had a good prognosis
in young permanent incisors. Close follow-up was recommended for crown fractures in young permanent incisors with
identified risk factors for poor prognosis.
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permanent teeth; retrospective studies; prognosis; regression analysis; survival analysis
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Table 1  Clinical features of cases of permanent immature élj‘] A &]\ /ff JL ﬁ E(J ﬁz ﬁ‘(?\ . Iﬁ %‘[J . ﬁ[\ 4% E ?jl} i&) Hﬂ'
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Table 2 Types, treatments and prognosis of crown fractures in young permanent incisors n (%)
Diagnosis Treatment Clinical success  Clinical failure Total X P
Enamel fracture Observation 37 (94.9) 2(5.1) 39 (100) 0.588 0.999
Smoothing edges 7 (100) 0(0) 7 (100)
Restoration 4 (100) 0 (0) 4 (100)
Total 48 (96) 2 (4) 50 (100)
Enamel-dentin fracture Restoration 70 (76.9) 21 (23.1) 91 (100) 10.077 0.004
Indirect pulp capping and restoration 46 (55.4) 37 (44.6) 83 (100)
Pulpotomy 2 (100) 0(0) 2 (100)
Total 118 (67) 58 (33) 176 (100)
Complicated crown fracture Direct pulp capping 2(33.3) 4 (66.7) 6 (100) 5.501 0.038
Pulpotomy 96 (76.2) 30 (23.8) 126 (100)
Total 98 (74.2) 34 (25.8) 132 (100)
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Table 3 Logistic regression analysis of prognosis of crown

fractures in young permanent incisors
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Nolla Staging of root development
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Mobility
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Present 1.73(0.9 - 3) 0.061

Diagnosis and treatment

Observation for enamel fractures 1

Smoothing edges for enamel fracture 0(0-0) 0.999

Restorations for enamel fracture 0(0-0) 0.999

Restorations for enamel - dentin fracture 6.86 (1.4 -32) 0.014
(

Indirect pulp capping and restoration 1724 (3.7-79.8)  <0.001
for enamel-dentin fracture

Pulpotomy for enamel-dentin fracture 0(0-0) 0.999

Direct pulp capping for complicated crown fracture  50.43 (5.1 - 489.1) 0,001

Pulpotomy for complicated crown fracture 547(1.1-253)  0.029
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for enamel -dentin fracture; (D): direct pulp capping for complicated crown fracture; @): pulpotomy for complicated crown fracture; c: age; d:

stages of root development; e: time elapsed from trauma to baseline visit; f: mobility. MST: mean survival time

Figure 1 The Kaplan-Meier survival function curve of prognosis analysis of permanent immature teeth crown fracture

by different variables
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T AERRE A TS 19 2 R COX A3t
Table 4 Multivariate Cox regression analysis of prognosis of

crown fractures in young permanent incisors

Variables HR P
Agelyears

<9 1

>9 211(1.1-39) 0017
Gender

Male 1

Female 1.03(0.6-1.6)  0.881
Time elapsed from trauma to baseline visit (T)

T<1d 1

1d<T < 3d 121(0.7-1.9) 0395

3d<T <7d 23(1-48) 0.028

T>7d 0.19(0 - 0.7) 0.023

Position of traumatized teeth
Central incisor 1
Lateral incisor 1.31(0.6-2.8) 0484

Nolla Staging of root development

<\t 1

> 1.09(0.6-1.7)  0.709
Mobility

Absent 1

Present 1.95(1.2-3) 0.004

Diagnosis and treatment

Observation for enamel fractures 1

Smoothing edges for enamel fractures 0(0-0) 0.977

Restorations for enamel fractures 0(0-0) 0.979

Restorations for enamel - dentin fractures 6.89 (1.6 -29.6) 0.010

Indirect pulp capping and restoration for 13.8(3.2-583) 0.000
enamel-dentin fractures

Pulpotomy for enamel - dentin fractures 0(0-0) 0.988

Direct pulp capping for complicated crown fractures 46.07 (8 - 263.8)  0.000
Pulpotomy for complicated crown fractures 4.87(1.1-20.9) 0.033
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