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Abstract
Background: Premature loss of primary teeth (PLPT) can be a rare presentation 
of systemic medical conditions. Premature loss of primary teeth may present a 
diagnostic dilemma to paediatric dentists.
Aims: To identify systemic conditions associated with PLPT and develop a clini-
cal aid.
Design: OVID Medline, Embase and Web of Science were searched up to 
March 2023. Citation searching of review publications occurred. Exclusion 
occurred for conference abstracts, absence of PLPT and absence of English- 
language full text.
Results: Seven hundred and ninety- one publications were identified via da-
tabases and 476 by citation searching of review articles. Removal of 390 du-
plicates occurred. Following the exclusion of 466 records on abstract review, 
411 publications were sought for retrieval, of which 142 met inclusion crite-
ria. Thirty- one systemic conditions were identified. For 19 conditions, only 
one publication was identified. The majority of publications, 91% (n = 129), 
were case reports or series. Most publications, 44% (n = 62), were related to hy-
pophosphatasia, and 25% (n = 35) were related to Papillon–Lefèvre. Diagnostic 
features were synthesised, and a clinical aid was produced by an iterative con-
sensus approach.
Conclusions: A diverse range of systemic diseases are associated with PLPT. 
Evidence quality, however, is low, with most diseases having a low number of 
supporting cases. This clinical aid supports paediatric dentists in differential di-
agnosis and onward referral.
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1  |  INTRODUCTION

Exfoliation of primary teeth as part of dental develop-
ment usually begins with the primary incisors from the 
age of 5.5 to 6 years.1,2 Physiological exfoliation tends 
to be bilaterally symmetrical, with loss of mandibular 
primary teeth occurring before their maxillary counter-
parts, with the exception of second primary molars.1,3 
Girls tend to exfoliate their teeth at an earlier age than 
boys, but the sequence of tooth loss remains consistent 
in both groups.2,3

Premature loss of primary teeth (PLPT) most com-
monly occurs due to dental caries or traumatic dental 
injury. Loss of the primary incisor teeth prior to the age 
of 5 years, in the absence of caries or trauma, can be con-
sidered premature loss. The loss of primary incisors prior 
to the age of 3 years is less likely to be a variation in nor-
mal physiological exfoliation and presents a particular 
diagnostic concern. Such incidences of premature loss 
of primary teeth can be a rare presentation of a systemic 
medical condition, which may be of metabolic, inflamma-
tory, neoplastic or immunological origin. These children 
will often be referred for specialist paediatric dentistry 
input for management in secondary or tertiary settings, 
in which they present a diagnostic dilemma to paediatric 
dentists and may require further clinical advice and sup-
port from our paediatric medical colleagues.2

The literature surrounding this topic has not been pre-
viously systematically explored; narrative reviews and 
book chapters have been previously published,2,4 and 
these secondary texts may be referred to, but primary 
cases are often not cited. Additionally, there is conflation 
of generalised or molar- incisal pattern periodontitis with 
premature loss of primary teeth in many texts.2 As a re-
sult, paediatric dentists may face uncertainty on how to 
manage and refer these children for subsequent medical 
investigation for potentially serious underlying medical 
conditions. This scoping review was therefore conducted 
to synthesise the primary cases in this area, and to support 
the development of a clinical aid to serve as a practical, 
diagnostic tool for paediatric dentists.

2  |  AIM

To evaluate and synthesise the primary literature relating 
to PLPT as a manifestation of systemic disease.

3  |  OBJECTIVES

1. To identify systemic conditions associated with PLPT 
through a scoping review of the literature.

2. To develop a clinical aid to support the diagnosis and 
immediate management of children presenting with 
PLPT.

4  |  MATERIALS AND METHODS

4.1 | Objective 1: Scoping review

OVID Medline, Embase and Web of Science were searched 
up to March 2023 with the search strategy (“early exfolia-
tion” OR “premature exfoliation” OR “attachment loss” OR 
“early loss” OR “premature loss” OR “advanced dental de-
velopment” OR “early shedding”) AND (“primary teeth” 
OR “baby teeth” OR “milk teeth” OR “primary dentition” 
OR “deciduous dentition” OR “deciduous teeth”). Search 
term was developed iteratively, omitting terms relating to 
systemic disease to avoid producing too narrow of a search. 
Initial search occurred in August 2021, with repeat search 
completed in March 2023 to the review literature published 
in the interim analysis period. No restrictions were placed 
on publication date. Secondary and tertiary texts identified 
in the database searches underwent citation searching.

Duplicate records were removed and abstracts were 
screened by two researchers (CH and HA), with dis-
agreement resolved by the third researcher (RB). Data 
were extracted directly to Microsoft Excel® (Microsoft®, 
Washington). Exclusion occurred for conference abstracts, 
where excessive mobility or premature loss was not re-
ported first- hand, and where no English- language full text 
was available. Cases with reported excessive mobility were 
included with acknowledgement that this may progress to 
unobserved premature loss.

Included publications underwent full- text review in 
which the following data were extracted: type of publica-
tion, systemic condition, dental features, age at presentation 
(to determine whether exfoliation was truly premature), 

Why this paper is important to paediatric 
dentists

• Children with premature loss of primary teeth 
are often referred for specialist paediatric den-
tistry input, in which they present a diagnostic 
dilemma.

• This article provides the first scoping review of 
systemic conditions associated with premature 
loss of primary teeth in primary case reports.

• It also provides an accessible clinical decision 
aid to support differential diagnosis and on-
ward referral of these rare cases.
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initial medical investigations and results, onward medical 
referral, secondary investigations and results and oral man-
agement. A descriptive statistical analysis was carried out.

Results were synthesised by grouping systemic diseases 
by prevalence and quality of evidence. Further literature 
review of medical features, investigations and treatment 
of systemic conditions was completed to support data syn-
thesis and clinical aid development.

5  |  RESULTS

Identification of 791 records occurred through database 
searches. Seven review papers were identified:2,4–9 two re-
lating to premature loss of primary teeth in general, four 
relating to hypophosphatasia and one relating to Papillon–
Lefèvre syndrome. Citation searching was completed, re-
sulting in the identification of 476 further unique records.

After removal of duplicates (n = 390), the screening of 
abstracts resulted in a further 466 exclusions. The remain-
ing 411 publications were sought for retrieval; records 
could not be retrieved for 78 publications due to lack 
of availability of full text (n = 46) or lack of an English- 
language full text (n = 22). Following full- text screening, 
exclusion occurred for: 46 conference abstracts and 145 
publications in which PLPT was not reported first- hand. 
This included the following: literature reviews without 
primary cases (where citation search was subsequently 
completed), cases in which exfoliation was reported after 

age 5 years, or clinical attachment loss without mobility 
or loss of teeth was reported. A total of 142 primary texts 
therefore underwent full data extraction (Figure 1).

Thirty- one distinct systemic conditions were identified, 
but for 19 of these conditions, only one case report was 
identified in the scoping review (Table  1). Publications 
consisted predominantly of case reports and case series 
(91%; n = 129), followed by laboratory studies, for exam-
ple of exfoliated teeth or genetic analysis (6%; n = 8). One 
publication related to a clinical trial of hypophosphatasia 
treatment asfotase alfa, and two cross- sectional studies 
and two cohort studies were included.

Most publications, 44% (n = 62), were related to hy-
pophosphatasia. A further 25% (n = 35) were related to 
Papillon–Lefèvre syndrome and 2% (n = 3) were related 
to odontohypophosphatasia, and Coffin–Lowry and 
Wiedemann–Steiner syndromes. Seven publications (5%) 
were related to neutropenias or immune deficiencies. No 
diagnosis of systemic disease was found in four cases (3%). 
No publications were related to glycogen storage disease, 
scurvy or Haim–Munk syndrome, which are referred to in 
previous summaries.2

5.1 | Objective 2: clinical aid 
development

Scoping review findings were synthesised with a further 
literature review of medical features, investigations and 

F I G U R E  1  PRISMA SR flow.

Records identified from databases 
(n = 791)
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� OVID Embase (n=290)
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Id
en

tif
ic

at
io

n

Abstracts screened
(n = 452)

Records excluded
(n = 260)

Records not retrieved (n = 36)
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Records excluded:
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Publications sought for retrieval
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available (n = 3)
� No full text available (n = 29)
� Invalid hyperlink to clinical trial

registry (n = 10)

Full text publications assessed
for eligibility
(n = 177)

Records excluded:
� Conference abstracts (n = 4)
� Not a primary text reporting

premature loss or mobility of
primary teeth (n = 112)

Records removed before
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� Already identified in initial

search (n = 34)
� Duplicate records removed (n

= 51)
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treatment of each systemic condition to support clinical 
aid development (Table  1). Through this process, four 
distinct categories were identified as distinguishing fea-
tures: haematological features, skeletal features (includ-
ing craniofacial), neurological features and skin features. 
An iterative consensus approach was applied to stream-
line findings into an accessible clinical aid (Figure 2); this 
summarises pertinent diagnostic features to support spe-
cialists in paediatric dentistry in assessing, diagnosing and 
referring children with PLPT.

6  |  DISCUSSION

This evidence synthesis provides a broad overview of 
systemic features of conditions associated with PLPT. 
This paper is novel in its comprehension, and in con-
densing this information into a practical clinical diag-
nostic aid.

Clinicians should take a systematic approach to his-
tory and examination for these children. Although many 
conditions will already have been identified, PLPT can 
aid or confirm a systemic diagnosis. In conditions such 
as delayed development, recurrent infection or skeletal 
problems, although these may already be under inves-
tigation, PLPT may support definitive diagnosis.10 In 
some cases, premature loss, however, may be the first 
sign of a systemic condition. This was evident in the 
scoping review in multiple published hypophosphata-
sia,11–15 neutropenia16–18 and Papillon–Lefèvre19–22 cases 
in particular.

The aim of this study was to identify systemic condi-
tions associated with PLPT. As such, the inclusion cri-
teria of the scoping review were for cases in which loss 
of teeth or excessive mobility had occurred, although 
attachment loss was included in the search strategy for 
completeness. Search strategies with specific terms re-
lating to systemic disease were trialled but were found 
to produce more narrow results, with publications util-
ising more specific disease terms and diagnoses omitted. 
This is noted in a recent narrative review of PLPT, which 
yielded roughly a third of the results when compared 
to this scoping review in a more specific search strat-
egy.4 A search strategy omitting reference to systemic 
disease and inclusion of citation searching of review pa-
pers was more time- consuming, with manual exclusion 
of cases of PLPT relating to caries and traumatic dental 
injury occurring. However, it supported the completion 
of a comprehensive scoping review. The number of in-
cluded cases of hypophosphatasia and Papillon–Lefèvre 
identified in the scoping review was impacted by citation 
searching of five review articles specific to these individ-
ual diseases.5–9 Two review papers more broadly relating C
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to PLPT, however, also underwent citation searching for 
inclusion.2,4

There were a small number of cases included in the 
scoping review in which a definitive systemic diagnosis 
was not found at the time of publication, but premature 
tooth loss had occurred and a diagnosis of periodontitis 
was made.11,23–25 Similarly, conditions previously associ-
ated with PLPT were not identified in the scoping review 
(e.g., Haim–Munk syndrome, glycogen storage disease 
and scurvy).

It is beyond the scope of this article to provide the de-
tailed oral and general management of each condition, 
however, a few general principles apply. Clearly, by defini-
tion, management needs to be interdisciplinary with close 
liaison with the paediatric team. In some cases, it is likely 
that if the systemic condition can be addressed, then PLPT 
can be delayed or arrested.26 The management of the early 
loss may therefore be intrinsically connected to the man-
agement of the systemic condition. Clinicians should be 
aware that in most cases, the premature loss will extend to 
the permanent dentition should intervention not be possi-
ble or undertaken.

The maintenance of optimal oral hygiene is a good prin-
ciple to follow. Poor oral hygiene can exacerbate the peri-
odontal health and accelerate premature loss.27 Families 

should have access to regular, high- quality, preventative 
services. Although children may not be at high risk of 
dental caries, they should be managed as being high risk 
due to the implication of developing dental caries on their 
reduced dentition. Children should be considered high 
risk for periodontal disease and managed appropriately. 
Consideration should be made as to whether the systemic 
condition is likely to have implications for the treatment 
of any oral disease that does develop.

Children should remain under specialist paediatric 
dental care. Parents and carers should be kept fully in-
formed of the consequences of the disease process, par-
ticularly its implications for the permanent dentition. 
The management decisions will be complex, and clini-
cians should engage in shared decision- making whenever 
possible.

As this literature review focused on primarily reported 
cases, it is acknowledged that there may be other oral fea-
tures not identified in the evidence synthesis. Clinicians 
are encouraged to take a pragmatic approach so as not to 
exclude a differential diagnosis from this diagnostic aid 
due to a novel finding.

Premature loss of primary teeth secondary to systemic 
conditions is a rare but important presentation. This scop-
ing review has demonstrated that it can be caused by a 

F I G U R E  2  Clinical aid to support differential diagnosis and onward referral of premature loss of primary teeth.
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diverse range of medical conditions, many of which may be 
unfamiliar to the clinician. Furthermore, there are a num-
ber of conditions reported to be associated with premature 
loss but for which no, or limited, primary evidence has been 
found. The clinical aid developed from the scoping review 
provides an evidenced- based tool to which clinicians can 
refer when presented with such cases. This clinical aid acts 
as an aide memoir to remind clinicians of relevant informa-
tion to gather in the history and enables clinicians to link 
specific features to broad aetiological categories.
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