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Abstract: A smile is the most common facial expression to display satisfaction, joy or happiness. Gummy 

smile in case of short clinical crown constitutes a relatively frequent esthetic disadvantage characterized by 

excessive display of the gums during upper lip smiling. One situation that can lead to gummy smile is “Altered 

passive eruption”. It is defined as a dent gingival relationship wherein the gingival margin is positioned coronally 

to the cement enamel junction due to the disruption in the development and eruptive patterns of the teeth. APE 

is a factor that frequently contributes to the presence of a gummy or gingival smile, and it can easily be corrected 

by periodontal surgery. Nevertheless, it is essential to establish a correct differential diagnosis and good 

treatment plan. Therefore the aim of this review is to describe in detail definition etiology classification and 

various treatment modalities of altered passive eruption. 
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INTRODUCTION 
 

Aesthetic dentistry is emerging as one of the most progressive and challenging branch of this field. With the 

increased emphasis on facial esthetics, both patients and dentists are developing a greater awareness of the 

impact of the gingiva on the beauty of the smile. In recent years, more attention has been given to the problem 

of excessive gingival display. Previously, the short clinical crown in the anterior maxilla was either ignored or 

lengthened prosthodontically. However, the short clinical crown is commonly a result of factors other than 

inadequate length of the anatomic crown. Common causes of short clinical crowns include coronal destruction 

resulting from traumatic injury, caries, or incisal attrition, as well as a coronally situated gingival complex 

resulting from tissue hypertrophy or a phenomenon known as altered passive eruption.  

 

Successful treatment of short clinical crowns requires the practitioner to adequately diagnose the true etiology 

and to plan an effective course of treatment while giving careful consideration to the biologic width and the 

dentogingival junction. One of the most commonly overlooked etiology of the short clinical crown is altered 

passive eruption. Current concepts of recognition, diagnosis, and treatment of altered passive eruption will be 

discussed, along with a brief review of eruptive processes and management of other etiology of short clinical 

crowns. 
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Definition  

Goldman and Cohen (1968)[1] termed the failure of the tissue to adequately recede to a level apical to the cervical 

convexity of the crown as "altered passive eruption." Volcansky and Cleaton-Jones (1974) [2] described the 

tissue's failure to reach the CEJ junction as "delayed passive eruption.  

 

Classification of Delayed or Altered Passive Eruption 

Coslet and colleagues (1977) [3] proposed a classification, which is still used today, for the purposes of differential 

diagnosis and treatment of altered passive eruption: 

 

 Gingival-Anatomic Crown Relationships 

Type I. The gingival margin is incisal or occlusal to the CEJ, and the mucogingival junction is apical to the crest 

of bone, and there is wider gingival dimension than generally accepted as the mean, as given by Aniamo and Loe 

(1966) [4]. 

Type II. The gingival dimension is normal. The free gingival margin is incisal or occlusal to the CEJ, and the 

mucogingival junction is positioned at the CEJ. 

 Alveolar Crest—CEJ Relationships 

Subgroup A. The alveolar crest is located 1.5 to 2 mm from the CEJ. 

Subgroup B. The alveolar crest is coincident with the CEJ. This relationship, although uncommon in adults, is 

frequently observed during the transitional dentition that is undergoing active eruption. 

 

PATHOGENESIS OF ALTERED PASSIVE ERUPTION 
  

A number of factors have been proposed, such as interocclusal interference on the part of soft tissues during the 

eruptive phase, the presence of thick and fibrotic gums that tend to migrate more slowly during the passive 

phase than fine gingival tissue and even a certain hereditary tendency in families with individuals presenting 

APE. 

According to some authors, a bone crest close to the cement enamel junction could impede gingival migration 

during the passive phase of eruption (Evian et al 1993) [5], thus establishing a distinction between altered passive 

eruption and altered active eruption. Based on this consideration, the hypothesis has been proposed that two 

mechanisms intervene in APE, giving rise to two different morphological patterns at DGJ level:  

 

APE type 1. This type would be determined by exclusive failure of passive eruption, giving rise to excessive 

gingival overlap on the anatomical crown of the tooth, while in contrast with the distance from the bone crest to 

the cement enamel junction would be normal.  

 

APE type 2. This type would be determined by primary failure of the active eruption phase, as a result of which 

the tooth would not emerge sufficiently from the alveolar bone, thereby leaving the cement enamel junction 

very close to the bone crest. This situation would in turn prevent apical migration of the gums during the 

passive eruption phase. 

  

However, even if this pathogenic hypothesis of APE were accepted, the literature fails to clarify the 

circumstances causing arrested tooth eruption and conditioning DGJ morphology. Thus, in the literature there 

are mechanical etiological factors that can modify the mechanism of eruption like root ankylosis, mechanical 

blocks to eruption such as the presence of supernumerary teeth, odontogenic tumors, cysts, interposed soft 

tissues between teeth, and deformities of the crown or root of teeth.  
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In turn, certain endocrine alterations such as hypopituitarism, in addition to causing delayed dental eruption, 

give rise to incomplete formation of the root apex of the permanent teeth. Hypogonadism also produces 

delayed dental eruption. In Barbería’s (1988) [6] clinical trial involving 50 children, some with hormonal diseases, 

the author reported that children who had a shortage of GH also presented a delay in dentition and bone age. 

As early as 1968, Goldman [1] reported that the association between hypothyroidism and the presence of APE is 

not infrequent. At present we have a clearer view of the possible relevance in the eruption process of certain 

hormones such as GH and insulin-like growth factors I and II (Blom et al 1992) [7], as well as of the thyroid 

hormones and epidermal growth factor (Wise and Lin 1995) [8]. 

 

Piattelli et al. (1991) [9]  used the term “primary failure of eruption” in application to those cases with no apparent 

underlying cause, suggesting as etiological mechanisms an alteration of the metabolism or of the blood flow in 

the periodontal ligament. Proffit suggests this mechanism to explain certain open posterior bites. Primary failure 

of eruption in turn could be associated to other general alterations such as osteoporosis, sternocleidal dysplasia, 

achondroplasia, Gardner syndrome, chondroectodermal dysplasia and Down’s syndrome. 

 

CLINICAL RELEVANCE OF APE 
 

The greatest clinical relevance of APE may be its esthetic consequences. In effect, when APE affects the upper 

anterior teeth, it usually alters dentofacial harmony – the patient in person often taking the initiative to consult 

the dental professional because of the short and hidden appearance of his or her teeth.  

 

In relation to smile esthetics, a very important consideration is the relation of the gingival margins to the edge of 

the upper lip (Garber 1996) [10]. An analysis of the esthetic alterations produced by APE in the anterosuperior 

sextant reveals the influence of three factors:  

 

(a) The square appearance of the crowns. The gums positioned coronally over the tooth produce a 

square clinical crown silhouette, when the actual anatomical shape may be ovoid or elliptic, and thus esthetically 

much more attractive.  

(b) On smiling, the gums are exposed by the upper lip. When such gum exposure exceeds 2-3 mm, it can 

produce a poor esthetic effect known as gummy smile (Vig 1978) [11].  

(c) Flattened gingival festooning. In APE, these three factors determine the so-called gummy smile, 

where in addition to producing excessive gingival exposure, the smile is globally lacking in expressivity. 

 

TREATMENT FOR THE GUMMY SMILE OR ALTERED PASSIVE ERUPTION 

Condition                                                     Treatment 

Type 1-A                              Gingivectomy 

Type I-B                               Gingivectomy or scalloped inverse bevelled 

flap to the CEJ, positioned flap and osseous 

resection 

Type II-A                           Apically positioned flap  (repositioned flap) 

Type 11-B                         Apically positioned flap with osseous resection 

 

It has been proposed that treatment of altered passive eruption should be evaluated by the following criteria: 

periodontal involvements, restorative requirements, orthodontic requirements. Periodontal involvements can be 

treated one of two ways surgically.  
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Performing a gingivectomy is the first option for periodontal correction. When it is determined that the osseous 

level is appropriate, that greater than 3 millimeters of tissue exists from bone to gingival crest and that an 

adequate zone of attached gingiva will remain after surgery then gingivectomy is indicated . An apically 

positioned flap with ostectomy is required when the osseous levels are approximating the cement enamel 

junction. Osseous recontouring is necessary when insufficient root is exposed to allow for a proper biologic 

width. The timing of periodontal surgery is a source for debate. Orthodontic treatment typically precedes 

periodontal surgery, since movement of teeth may affect gingival harmony. Restorative concerns of altered 

passive eruption come from difficulty of restoring a tooth with excess tissue. Also the appearance of short 

clinical crowns needs to be properly diagnosed. If incorrectly diagnosed, crown and bridgework performed to 

lengthen tooth appearance will leave patient with unaesthetic appearance and an extreme deep bite. Orthodontic 

therapy can be affected by excess gingival tissue from altered passive eruption. Excess gingiva can make 

orthodontic treatment more difficult. From placing brackets and bands to oral hygiene a number of procedures 

are affected. Evian suggests removing tissue prior to orthodontic therapy. This allows the orthodontist to 

evaluate esthetic and functional needs more accurately because the entire crown is visible. 

 

 Treatment For Vertical Maxillary Excess 

Degree Treatment 

Vertical Maxillary Excess- degree 1     Orthodontics 

                                                            

Orthodontics and Periodontics 

                                                        

Periodontics & Restorative dentistry 

Vertical Maxillary Excess- degree 2 Periodontics & Restorative dentistry 

                                                            

Orthognathic Surgery 

 

Vertical Maxillary Excess- degree 3  Orthognathic Surgery plus               

                                                             

Periodontics and restorative   

                                                              

dentistry  where necessary 

 

 Treatment of Short or Hyperactive Maxillary Lip 

The objective of lip repositioning is to minimize the gingival display by limiting the retraction of the 

elevator smile muscles (eg, zygomaticus minor, levator anguli, orbicularis oris, and levator labii superioris). 

Following local anesthesia the incision outline is marked with a sterile pencil on the dried tissues. A partial-

thickness incision is made along the mucogingival junction. A second parallel incision is made at the labial 

mucosa at approximately 10-12 mm distance from the first incision. The two incisions are connected at the 

mesial line angles of the right maxillary first molar and the left maxillary first molar to create an elliptical outline. 

The amount of tissue excision should be double the amount of gingival display that needs to be reduced, with a 

maximum of 10-12 mm of tissue excision. The epithelium is removed in the incision outline, leaving the 

underlying submucosa exposed. Bleeding can be controlled by an additional local anesthesia infiltration and the 

use of electrocoagulation. The two incision lines are approximated with 6-0 stabilization sutures. Care should be 

taken regarding proper alignment of the midline of the first and second incision lines (lip midline and teeth 

midline).  
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Once the flaps are stabilized, an additional continuing interlocking suture is used to secure complete 

closure. Pressure is applied until hemostasis is achieved. The suture line heals in the form of a scar that is not 

apparent when the patient smiles, as it would be concealed in the upper lip mucosa. This results in reduction in 

the excessive gingival display, and a better and more esthetic smile. 

 

CONCLUSION 
 

Correct diagnosis and technique is important in case of APE, it was possible to obtain harmony in the smile 

through crown-lengthening surgery by gingivectomy and flap surgery with osteotomy & osteoplasty, because it is 

a less invasive technique and it permits the establishment of an esthetical smile and reduction in case of gummy 

smile 
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