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(Abstract \

Background: An esthetically pleasing smile is defined by the harmonious interplay of the teeth, lips, and gingival architecture.
Excessive gingival display (EGD), often referred to as a "gummy smile," can significantly impact facial esthetics and patient
self-esteem. Among its etiologies, Altered Passive Eruption (APE) is a common and frequent condition that disrupts the normal
relationship between teeth and gingiva.

Objective: This review provides a comprehensive overview of the diagnosis and management of EGD, with an emphasis on
APE as a primary cause. It aims to guide clinicians in differentiating between the various etiologies of EGD and selecting
evidence-based, individualized treatment strategies.

Methods: A literature search was performed in PubMed, Scopus, Cochrane, and Embase using the terms “excessive gingival
display” and “altered passive eruption”. The review focuses on classification, diagnosis, and treatment options for EGD, with
emphasis on APE. Key aspects include clinical and radiographic evaluation, as well as the role of digital planning in modern
treatment approaches.

Results: APE is classified into distinct subtypes (Type 1A, 1B, 2A, 2B), each requiring a tailored surgical approach. Pro-
cedures range from simple gingivectomy to flap surgery with osseous resection, depending on the relationship between the
cemento-enamel junction (CEJ) and alveolar bone crest. The preservation and understanding of biologic width are critical for
ensuring periodontal health and preventing relapse. The use of digital workflows and surgical guides, especially the double-
guide concept, enhances precision, particularly in cases requiring bone recontouring. Postoperative care, appropriate healing
periods, and careful timing of restorative phases are essential for long-term success.

Conclusion: Effective management of APE and EGD necessitates a multidisciplinary, patient-specific approach involving peri-
odontics, prosthodontics, and, when needed, orthodontics. Proper diagnosis, biologic principles, and modern digital planning
tools are key to achieving optimal esthetic and functional outcomes. With careful planning and execution, crown-lengthening
procedures for APE can significantly improve smile harmony, support restorative success, and promote long-term periodontal
stability.

Keywords: Excessive gingival display; Altered passive eruption; Gummy smile; Esthetic crown lengthening; Periodontal
diagnosis; Smile design; Digital planning; Double guide concept; Gingivectomy; Ostectomy; Surgical guide

Abbreviations: ABC — Alveolar Bone Crest; APE — Altered Passive Eruption; APF — Apically Positioned Flap; CBCT — Cone
Beam Computed Tomography; CEJ — Cementoenamel Junction; DGU — Dentogingival Unit; EGD — Excessive Gingival Dis-
play; GS — Gummy Smile; MGJ — Mucogingival Junction; OHI — Oral Hygiene Instruction; VME — Vertical Maxillary Excess
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Introduction

Excessive Gingival Display (EGD), commonly referred to as a
"Gummy Smile" (GS), is a frequent esthetic concern that can
significantly impact a patient’s self-perception and quality of
life. While multiple etiological factors may contribute to EGD,
including skeletal discrepancies, dentoalveolar extrusion, and
soft tissue variations, altered passive eruption (APE) remains
an underdiagnosed yet highly treatable cause. With advances
in diagnostic imaging, surgical techniques, and digital work-
flows, clinicians are now better equipped to accurately iden-
tify APE and tailor minimally invasive treatments for optimal
esthetic outcomes. This review aims to provide a focused up-
date on the classification, diagnostic protocols, and treatment
strategies specific to EGD due to APE, emphasizing a modern,
evidence-based, and interdisciplinary approach.

Methods and Materials

This narrative review was conducted through an electronic
search of four major databases: PubMed, Scopus, Cochrane
Library, and Embase. The search strategy employed the key-
words: “excessive gingival display” OR “altered passive erup-
tion.” Relevant literature published in English up to July 2025
was considered. Articles were selected based on their focus on
the etiology, classification, diagnosis, and treatment of APE-
related EGD. Additional manual screening of reference lists
was performed to identify key studies. Both clinical and ra-
diographic diagnostic approaches, as well as analog and digital
treatment modalities, were reviewed to provide a comprehen-
sive synthesis of current best practices.

Aesthetic Smile Characteristics

The aesthetic perception of a smile is governed by the harmo-
nious interplay between three primary elements: (a) the den-
tition, (b) the surrounding soft tissue framework, and (c) the
gingival architecture [1]. The lips serve as the natural frame
of the smile, defining the aesthetic zone and influencing the
overall perception of dental and facial harmony. Smile lines
are commonly classified as high, average, or low, based on the
extent of tooth and gingival exposure during smiling [2].

In Western populations, the average smile line, characterized
by complete visibility of the upper anterior teeth and approxi-
mately 1-2 mm of gingival exposure, is considered the most
aesthetically pleasing. A low smile line conceals up to 75% of
the anterior dentition, while a high smile line reveals all an-
terior teeth along with more than 2 mm of gingival tissue, a
condition referred to as EGD or GS [2].

Although gingival display is not intrinsically unaesthetic, dis-
proportionate exposure, particularly when associated with tis-
sue asymmetries or irregularities, can compromise smile har-
mony. Both clinicians and lay observers have demonstrated
sensitivity to such discrepancies, often perceiving EGD or
midline asymmetries as unattractive [3,4]. The psychosocial
impact may be profound, influencing self-esteem, social inter-
actions, and overall quality of life [5,6].

An esthetically pleasing smile typically features a dental mid-
line aligned with the facial midline, a smile arc that mirrors the
curvature of the lower lip, and symmetrical, vertically aligned
central incisors. The incisal embrasures should deepen gradu-
ally from central to canine teeth, and the upper teeth should
ideally display a width-to-length ratio of 75-80% [7]. Visibil-
ity of maxillary teeth up to the second premolars, minimal (<3
mm) gingival display, and complete interdental papillae with
no signs of recession or overgrowth are also considered op-

timal [8]. The incisal edge of the upper anterior teeth should
trace a line parallel to the lower lip and to an imaginary inter-
proximal contact line, contributing to overall smile symmetry
and esthetic balance.

Excessive Gingival Display

As defined, EGD is the exposure of the full maxillary anterior
dentition accompanied by more than 2 mm of gingival tissue
during smiling [2]. Epidemiologically, it affects approximately
7% of males and 14% of females between the ages of 20 and
30, with prevalence declining with age due to soft tissue sag-
ging and lip elongation [9].

Wau et al. classified EGD into four distinct types [10]:

. Type I: Continuous band of gingival display (most
common)

. Type II: Excessive posterior gingival display

. Type III: Unilateral gingival display

. Type IV: Localized anterior gingival display
Diagnosis:

EGD is a multifactorial condition necessitating a systematic
diagnostic approach to identify its etiology, which may be soft
tissue, dental, skeletal, or a combination of these [11,12]. The
most common etiologies include:

. Altered Passive Eruption (APE): Incomplete apical
migration of the gingival margin following tooth eruption, re-
sulting in short clinical crowns despite normal anatomic crown
length.

. Vertical Maxillary Excess (VME): Vertical over-
growth of the maxilla leading to an increased lower facial
height and gingival exposure, despite normal tooth dimen-
sions.

. Hypermobile Upper Lip: Excessive elevation (>8
mm) of the upper lip during smiling due to hyperactivity of
elevator muscles such as the levator labii superioris and levator
labii superioris alaeque nasi.

. Short Upper Lip: Defined as a vertical lip length <20
mm in females or <22 mm in males (measured from subnasale
to stomion), often contributing to gingival visibility even at
rest.

. Anterior Dentoalveolar Extrusion: Overeruption of
the anterior teeth and associated alveolar bone, commonly ob-
served in deep bite cases. The gingival margin follows the inci-
sal edge, enhancing the gingival display.

. Inflammatory or Drug-Induced Gingival Hyperplasia:
Gingival overgrowth secondary to plaque-induced inflamma-
tion or pharmacologic agents (e.g., phenytoin, cyclosporine,
calcium channel blockers).

In many patients, EGD arises from a combination of these fac-
tors, underscoring the importance of accurate diagnosis to in-
form appropriate treatment planning [13,14].

A comprehensive diagnostic protocol should include:

. Medical and dental history

. Photographic analysis (frontal, lateral, and dynamic
smile images)

. Lip analysis (mobility, length, incisor show at rest and
during smiling)

. Periodontal evaluation (gingival margin, crown di-
mensions, probing depth)

. Radiographic assessment (to determine crown-root
ratio, bone levels)

. Cephalometric analysis (especially critical in evaluat-

ing skeletal components such as VME) [15].
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Table 1: Diagnostic indicators and recommended treatments for Excessive Gingival Display.

Etiology

Diagnostic Features

Recommended Treatment

Altered Passive Eruption (APE)

Short, square-shaped clinical crowns; ra-
diographs show normal anatomical crown
length; excessive gingiva coronal to CEJ

Esthetic crown lengthening (gingivectomy
+ osseous recontouring); maintain >2 mm
from bone to gingival margin to preserve
biologic width

Vertical Maxillary Excess (VME)

Normal tooth dimensions; increased lower
facial height; confirmed via cephalometric
analysis

Orthognathic surgery (e.g., Le Fort I max-
illary impaction); reserved for moderate to
severe cases due to surgical morbidity

Lip mobility >8 mm during smiling; nor-

Botulinum toxin type A injections (revers-
ible in 3—6 months); hyaluronic acid (vol-

(males); may show lip incompetence

Hypermobile Upper Lip mal skeletal/dental proportions; results . : e
. o .. ume modulation); lip repositioning surgery
from levator labii superioris hyperactivity .
for longer-lasting results
Short Upper Lip Lip Iength <20 mm (females) or <22 mm | Lip augmentation (filler or surgical); surgi-

cal repositioning if non-skeletal in origin

Anterior Dentoalveolar Extrusion

Elongated clinical crowns; gingival margin
follows incisal edges; often associated with
deep overbite

Orthodontic intrusion of anterior teeth; es-
thetic crown lengthening may be adjunctive

Inflammatory or Drug-Induced
Hyperplasia

Generalized or localized gingival over-
growth; related to poor hygiene or drugs
(e.g., phenytoin, cyclosporine, calcium

Non-surgical periodontal therapy (scaling/
root planing); gingivectomy if persistent

channel blockers)

Treatment:

Management of EGD should be etiology-driven and individu-
alized. Conservative, minimally invasive therapies such as
botulinum toxin or hyaluronic acid injections, are suitable for
cases related to lip hyperactivity. Both are minimally invasive.
Botox is reversible in 3—6 months; hyaluronic acid offers more
volume modulation but requires anatomical precision. More
invasive interventions, including lip repositioning, crown
lengthening, orthodontic therapy, and orthognathic surgery, are
indicated based on the dental or skeletal origin of the condition.
Multifactorial cases often require a multidisciplinary approach,
integrating periodontal, orthodontic, and surgical disciplines to
achieve long-term esthetic and functional outcomes. The Table
1 summarizes key diagnostic indicators and recommended ev-
idence-based treatments [14,15].

Altered Passive Eruption

Tooth eruption is a physiological process comprising two dis-
tinct phases: active eruption and passive eruption. Active erup-
tion refers to the vertical emergence of the tooth through the
alveolar bone and gingiva until it reaches the occlusal plane.
During this phase, the gingiva follows the crown coronally.
Subsequently, passive eruption occurs, characterized by the
apical migration of the gingival margin, exposing more of
the clinical crown until it stabilizes slightly coronal to the Ce-
mento-Enamel Junction (CEJ) [16]. Passive eruption proceeds
through four histological stages: (1) junctional epithelium lo-
cated entirely on enamel, (2) partly on enamel and cementum,
(3) entirely on cementum with the base of the sulcus at the
CEJ, and (4) apical migration beyond the CEJ with partial root
exposure [17].

In some individuals, this apical migration does not progress
adequately, leaving the gingival margin in a more coronal posi-
tion. This condition, known as altered or retarded or delayed
passive eruption, results in excessive gingival coverage of ana-
tomically normal crowns, giving the appearance of short clini-
cal crowns [18].

APE is generally diagnosed after skeletal growth completion

(around 18-20 years), although soft tissue maturation, particu-
larly in posterior segments, may continue into the third decade
[19]. Epidemiologic studies report an APE prevalence of ap-
proximately 12%, with a significantly higher incidence in pa-
tients with a thick gingival biotype compared to those with a
thin biotype [20-23].

From a diagnostic perspective, gingival coverage exceeding
19% of the anatomic crown height strongly suggests APE
[16,24]. Histologically, APE is marked by a long junctional ep-
ithelium firmly attached to the enamel, a normal sulcus depth,
and a shortened connective tissue zone. A coronal alveolar
crest position compromises the biologic width, disrupting the
normal spatial relationship between CEJ and bone crest [25].

Etiology and Contributing Factors:

APE is multifactorial, influenced by anatomical and systemic
factors that interfere with normal apical migration of gingival
tissues:

. Thick, fibrotic gingival biotype resistant to migration
. Excessive buccal bone thickness, impeding bone re-
modeling

. Occlusal trauma or soft tissue interference during
eruption

. Genetic predisposition affecting eruption patterns

. Orthodontic trauma (e.g., intrusive forces)

. Systemic or endocrine disorders affecting tissue ho-

meostasis [17,26].

Zucchelli et al. [27] emphasized the frequent association of
thick buccal bone with APE, highlighting the importance of
osseous resection for successful surgical correction. This ex-
cess bone may be both a cause and consequence of APE [16].

Two principal morphologic patterns are identified:

L. Eruption space deficiency due to reduced maxillo-
mandibular vertical dimension, often influenced by facial
growth pattern

2. Tissue dimension mismatch, where thick gingival or
periodontal tissues inhibit apical migration [16].
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Figure 1. Classification of Altered Passive Eruption based on MGJ-ABC and ABC—CEJ relationship.

Classification:

APE is classified based on two anatomical relationships (Fig-
ure 1) [28-30]:

The position of the Mucogingival Junction (MGJ)
relative to the Alveolar Bone Crest (ABC)

The position of the ABC relative to the CEJ

This dual classification helps assess both soft and hard tissue
morphology and is essential for guiding appropriate surgical
treatment planning.

A. Classification Based on MGJ-ABC Relationship

Type 1 APE: Wide band of attached gingiva with MGJ apical
to alveolar crest.

Type 2 APE: Normal width of attached gingiva located entirely
on the crown; MGJ near CEJ.

Normal attached gingiva ranges from 3.0-4.2 mm in the max-
illa and 2.5-2.6 mm in the mandible [31].

B. Classification Based on ABC—CEJ Relationship

Subgroup A: Bone crest 1-2 mm apical to CEJ (normal).
Subgroup B: Bone crest at or coronal to CEJ, encroaching on
biologic width.

These parameters yield four clinical subtypes: Type 1A, 1B,
2A, and 2B, each with distinct surgical implications [7,18,24].

Treatment:

Diagnostic Algorithm and Clinical Decision-Making
Accurate diagnosis, guided by a structured algorithm, is essen-
tial for precise treatment selection (Figure 2) [32]:

. Incisal edge positioned coronally with deep overbite:
Orthodontic intrusion followed by reevaluation for crown
lengthening

. Proper incisal edge and intact teeth: Esthetic crown
lengthening indicated

Patient with
altered

passive eruption

Evaluation of
teeth and
incisal edge

Teeth: sound
Incisal edge: coronal

(deep overbite)

Teeth: sound
Incisal edge: appropriate

RE=d

Teeth: worn
Incisal edge: compromised
(short teeth)

Resistance form

Traditional
approach

Chu proportion
ez

Conventional/digital
7 surgical
and temporization guide fabrication
Digital design and l l
ad-msm?;;_ Esthetic crown Esthetic crown
lengthening based lengthening based

on existing finish line

=]

on the surgical guide

I

fepeiaon
(intraoperative,
early or delayed)

|

Figure 2: Diagnostic algorithm and clinical decision-making for altered passive eruption.
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Table 2: Surgical guides for esthetic crown-lengthening.

Technique Advantages Disadvantages
Vacuum-formed shells Inexpensive, quick E/I[j;ked by bleeding, guides soft tissue

Acrylic resin (clear/tooth-colored)

Cost-effective, reliable as provisional restora- | Time-consuming to fabricate, guides
tion (if tooth-colored)

soft tissue only

Digital 3D-printed guides

Best fit, easy fabrication, guides both soft and
hard tissues, fastest method

More expensive

Altered Passive Eruption Treatment

Gingivectomy
Or Apically Positioned Flap
Apically Positioned Flap

Osteotomy/Osteoplasty

Optionally Gingivectomy,
Apically Positioned Flap

Apically Positioned
Flap+
Osteotomy/Osteoplasty

+

Figure 3: Treatment approaches based on the specific APE Type and Subgroup.

. Incisal edge worn: Restorative rehabilitation needed;
resistance form assessed to determine surgical extent
Techniques for esthetic crown lengthening treatment planning
include:

. Traditional Approach: A method based on clinical ex-
perience and periodontal measurements. While simple and ac-
cessible, this technique may lack precision and is most suitable
for straightforward cases.

. Chu Proportion Gauge: A specialized tool that aids in
determining ideal tooth proportions and gingival symmetry, of-
fering greater precision in planning soft tissue recontouring.

. Digitally Designed 3D-Printed Surgical Guides: The
most advanced and accurate approach, utilizing CBCT and
intraoral scanning for preoperative planning of both soft and
hard tissue modifications. This technique enhances precision,
reduces chair time, and supports optimal esthetic outcomes.

Surgical Management:

Treatment begins with a presurgical phase focused on plaque
control and inflammation reduction (e.g., scaling and root plan-
ing), enabling accurate gingival margin assessment [12,33,34].
Once periodontal health is achieved, crown-lengthening sur-
gery proceeds.

Surgical Guide Selection:

Table 2 summarizes the available surgical guides for the crown-
lengthening surgery.

The digital approach offers the highest level of precision in
esthetic crown lengthening procedures, providing guidance for
both soft and hard tissue modifications, a critical advantage
when osseous resection is required [35]. By superimposing
CBCT data with intraoral scans, clinicians can accurately iden-
tify the CEJ and plan the desired final bone level. This digital
workflow enables the fabrication of a custom 3D-printed sur-
gical guide, ensuring precise execution of both gingivectomy
and ostectomy. This double-guide concept represents the most
advanced and predictable method for managing cases of APE,
offering superior esthetic outcomes, surgical efficiency, and
long-term stability [36-39].

Type of surgical intervention in esthetic crown lengthening:
Planning surgical intervention for esthetic crown lengthening
requires careful evaluation of several anatomical parameters,
including the width and height of keratinized gingiva, the po-
sition of the MGJ, the location of the buccal ABC relative to
the CEJ, and the anticipated restorative requirements [7,40,41].
These factors determine whether a case is amenable to a simple
gingivectomy or requires a full-thickness flap with osseous re-
section.

When the alveolar bone crest lies at a normal apical distance
from the CEJ (>1 mm) and at least 3 mm of soft tissue is pres-
ent between the gingival margin and bone crest, as seen in Type
1A APE, a gingivectomy alone may be sufficient. In these cas-
es, both the attached gingiva and biologic width are preserved.
Removal of excess gingival tissue can effectively expose more
of the clinical crown without compromising the Dentogingival
Unit (DGU), resulting in improved gingival contours and es-
thetic outcomes. In some Type 1A cases, where preservation
of the entire band of keratinized tissue is desired, an Apically
Positioned Flap (APF) may be used instead. This technique re-
positions the gingival margin apically while maintaining soft
tissue integrity.

In Type 2A APE, a conventional gingivectomy risks removing
the entire zone of keratinized gingiva, potentially leading to an
unfavorable mucogingival relationship. In such scenarios, an
apically repositioned flap is the preferred surgical approach.
This technique re-establishes the band of keratinized tissue
closer to the CEJ, thereby preserving both esthetic and func-
tional soft tissue dimensions.

In Type 1B and 2B APE, the alveolar bone crest is located at or
coronal to the CEJ. Performing a gingivectomy alone in these
cases will violate the biologic width and result in chronic in-
flammation, gingival recession, or alveolar bone loss. There-
fore, a full-thickness mucoperiosteal flap must be raised, fol-
lowed by osseous resection (ostectomy) to apically reposition
the bone crest and reestablish the proper biologic width.
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In patients with a thick periodontal phenotype, additional os-
teoplasty is often required to reduce buccal bone thickness and
minimize the risk of soft tissue rebound—a frequent cause of
surgical relapse if the bone is not adequately thinned [42-44].
After hard tissue recontouring, the flap is repositioned and su-
tured at a more apical level, supporting long-term periodontal
health and stable gingival margins.

In Type 1B cases, a preliminary gingivectomy may be per-
formed to establish the ideal gingival margin before osseous
resection, especially when an adequate band of keratinized tis-
sue is present.

Figure 3 illustrates the treatment options, which should be se-
lected based on the specific APE Type and Subgroup of the
case.

Biologic Width Considerations:

The concept of biologic width is fundamental to crown-
lengthening procedures. Initially defined by Gargiulo et al.,
the biologic width encompasses the junctional epithelium
(approximately 0.97 mm) and connective tissue attachment
(approximately 1.07 mm), with an average total of 2.04 mm
(45). More recent investigations report similar average values
ranging from 2.15 to 2.30 mm, but highlight considerable indi-
vidual variation, with biologic widths ranging from 0.2 mm to
6.7 mm. These findings underscore that no universal biologic
width exists, and a personalized approach is essential.

Postoperative Management:

Effective postoperative care is critical to surgical success. Pa-
tients should be prescribed analgesics and instructed to rinse
with 0.12% chlorhexidine gluconate twice daily for the first
two weeks. Sutures are typically removed within 7—14 days,
at which point supragingival prophylaxis and oral hygiene in-
struction (OHI) are reinforced. Patients are advised to begin
gentle brushing with a surgical extra-soft toothbrush once su-
tures are removed.

Frequent recall visits are scheduled initially, followed by three-
month maintenance intervals to assess healing, reinforce OHI,
and perform routine prophylaxis. Regular monitoring is essen-
tial to detect early signs of relapse or inflammation.

The successful treatment of Altered Passive Eruption (APE)
relies on a systematic, multidisciplinary approach integrating
periodontology, prosthodontics, and, in some cases, orthodon-
tics. Critical elements of success include:

. Accurate diagnosis and presurgical planning

. Comprehensive understanding of biologic width and
anatomic variation

. Selection of the appropriate surgical technique tai-
lored to the APE classification

. Adequate healing time before restorative procedures
. Careful postoperative care and long-term follow-up

When performed with attention to biologic principles, indi-
vidual anatomy, and patient-specific goals, crown-lengthening
procedures can deliver significant improvements in smile es-
thetics, restorative outcomes, and periodontal health. Long-
term success is highly dependent on patient compliance, inter-
disciplinary coordination, and regular maintenance.

Post-Surgical Restorative Phase:
Following a healing period, the restorative phase may begin

[46]. At this stage, veneers or fixed dental prostheses can be
fabricated to address esthetic concerns and restore function.
Allowing sufficient healing time is essential to avoid gingival
rebound or relapse. Bibliography is not conclusive- it shows
valiable time as adequate for the healing time: 6 weeks until
>6 months [47,48]. Final restorations should respect the newly
established gingival architecture and biologic width [49].

Conclusion
The successful treatment of APE relies on a systematic, multi-
disciplinary approach integrating periodontology, prosthodon-
tics, and, in some cases, orthodontics. Critical elements of suc-
cess include:

. Accurate diagnosis and presurgical planning

. Comprehensive understanding of biologic width and
anatomic variation

. Selection of the appropriate surgical technique tai-
lored to the APE classification

. Adequate healing time before restorative procedures
. Careful postoperative care and long-term follow-up

When performed with attention to biologic principles, indi-
vidual anatomy, and patient-specific goals, crown-lengthening
procedures can deliver significant improvements in smile es-
thetics, restorative outcomes, and periodontal health. Long-
term success is highly dependent on patient compliance, inter-
disciplinary coordination, and regular maintenance.
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