
Introduction 
Mucogingival abnormalities may involve lack of gingiva, excess gingiva, recession, 
shallow vestibule, abnormal colour and aberrant frenula (AAP Consensus 1999).1,2 
Periodontal plastic surgery was a term introduced by Preston Miller in the early nineties 
to describe mucogingival or periodontal procedures dealing with aesthetics.3 It is of the 
utmost importance to understand that none of the conditions or procedures described 
in this article can be correctly diagnosed or treated until such time as all infection 
and inflammation have been resolved. There should be no gingivitis or periodontitis 
present.

Periodontists are often requested to correct an excessive gingival display or correct 
excessive exposure of teeth due to recession. Periodontal aesthetic surgery around 
natural teeth therefore involves either the removal of excess tissue in gummy smiles 
or the repair of lost tissue such as in recession. The former involves the procedure of 
crown lengthening or gingivectomy and the latter the treatment of marginal gingival 
recession by grafting. Crown lengthening is carried out either for aesthetic or functional 
purposes. Indications for crown lengthening include subgingival caries, crown or root 
fractures, altered passive eruption, short teeth, excessive gingival display, uneven 
gingival contours, cervical root resorption and short clinical abutment.4 This article will 
cover excessive gingival display (Altered Passive Eruption, APE) and the procedure of 
two stage crown lengthening only.

Crown lengthening (CL) may be achieved by either gingivectomy (removal of excess 
gingiva) or by removal of bone (ostectomy) and gingiva. It is essential to determine 
whether bone needs to be removed for lengthening. In the past this was done by doing 
bone sounding under local anaesthesia, which is a fairly invasive procedure. CBCT is 
now an alternative and not only can bone be assessed by this, but the soft tissue too, 
provided a soft tissue CBCT approach is used.5

CL is aimed at exposing more of the clinical crown of the tooth. There are various 
reasons why this may be desirable but for the purpose of this article we will focus on 
two of the main aesthetic reasons caused by APE:

1. A gummy smile where the teeth are not fully exposed and partly covered by 
gingiva (Figure 1)

2. An asymmetric gingival contour which is not aesthetic (Figure 2)
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It is important to be able to diagnose the underlying problem 
correctly before embarking on the procedure.

Altered Passive Eruption (APE)
It is important to note that excessive gingival display is 
not always due to APE, but may also be due to vertical 
maxillary excess, sometimes in combination with a high lip 
line (Figure 3).6,7

In a South African study it was found that Delayed Passive 
Eruption had a prevalence of 12%.8 Excessive gingival 
display is most often diagnosed as APE, but it may also be 
seen in drug induced enlargement and in plaque induced 
swelling.6 Passive eruption is the process that occurs after 
the tooth erupts into the oral cavity (the active eruption 
phase) and is the process where the gingiva slowly migrates 
apically to expose the anatomical crown.6 APE occurs when 
the gingiva does not reach its correct position and covers 
part of the clinical crown, giving a gummy appearance.6 
It is not clear exactly when the physiological movement of 
passive eruption ends and thus, at what age a diagnosis of 
APE can be made.6 Coslett et al. reported that by the age 
of 18 -20 years, the majority of individuals have a mature 
dentogingival relationship.9

Multiple factors have been proposed as possible causes 
for APE. These include occlusal interference by soft tissue 
during the eruption phase, the presence of thick fibrotic 
gingiva, genetics, the presence of thick bone, orthodontic 
trauma and endocrine conditions.10

APE can be classified into two types, based on the 
position of the mucogingival junction in relation to the 
cemento-enamel junction.9 Type 1 APE is characterised by 
the mucogingival junction being apical to the alveolar bone 
crest, usually with a wide band of attached gingiva.6 This 
band of attached gingiva is usually wider that the generally 

accepted mean width of 3,0 - 4,2 mm in the maxilla and 
2,5 - 2,6 mm in the mandible.6 In contrast, Type 2 APE is 
defined by the presence of a band of attached gingiva 
which falls within the normal mean width.6 In type 2 APE, 
the mucogingival junction is located at the level of the 
cemento-enamel junction, with the whole band of attached 
gingiva located on the anatomic crown.6 Both type 1 and 
type 2 APE, can further be subclassified into subgroup A 
or subgroup B.6 In subgroup A, the alveolar bone crest is 
located at the normal position, 1 – 3 mm apical to the 
cemento-enamel junction.6 Subgroup B refers to those cases 
where the alveolar bone crest is located at or coronal to the 
level of the cemento-enamel junction.6 Correct classification 
and diagnosis of each case is of critical importance before 
treatment commences. APE type 1 subgroup A may be 
treated with gingivectomy alone, whereas the authors 
recommend a two-stage crown lengthening approach for 
all other classifications.6 Whether the second stage surgery 
(gingivectomy) in a two-stage crown lengthening approach 
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Figure 1: Gummy smile due to Altered Passive Eruption. Figure 2: Asymmetric gingival contour.

Figure 3: A gummy smile due to vertical maxillary excess where 
teeth are almost fully exposed.
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is required, will be determined by the outcome after healing 
following the first stage surgery. It is the author’s experience 
that a second stage gingivectomy is often not required 
due to adequate recession after ostectomy. All patients 
are given the choice of the second stage and very few 
opt to have a second stage. Should the planning however 
involve crowning of the anterior maxillary teeth, it is for the 
restorative clinician to decided whether optimal lengthening 
has been reached. 

Supracrestal attached tissues (biologic width) and 
dento-gingival complex
The term biologic width was recently replaced with the term 
supracrestal attached tissues.2,11 The physiological function 
of the supracrestal attached tissues is that of a protective 
barrier for the periodontal ligament and supporting alveolar 
bone.12 The supracrestal attached tissues include the 
junctional epithelium and connective tissue attachment, the 
average dimensions which were measured to be 0,97 mm 
and 1,07 mm respectively, yielding an average dimension 
of 2.04 mm for the supracrestal attached tissues.13 A more 
recent systematic review found similar mean values of the 
supracrestal attached tissues, reported as 2.15 mm - 2.30 
mm.12 It is however extremely difficult, if not impossible, to 
clinically measure the dimension of the supracrestal attached 
tissues accurately. For this reason, we should rather rely on 
the dimension of the dento-gingival complex, which can 
be measured clinically or by soft tissue CBCT (Figure 4). 
The dento-gingival complex includes the sulcus depth, in 
addition to the junctional epithelium and connective tissue 
attachment. A study examining the supraosseous gingiva 
dimension (dento-gingival complex), found the mean 
dimension of the maxillary facial dento-gingival complex to 
rage between 3,71 ± 0.51 mm and 4,03 ± 0,41 mm.14

Disagreement still exists among authors with regards to 
the amount of ostectomy needed during crown lengthening 

procedures.6 The suggested distance between bone crest 
and cemento-enamel junction range between 1 - 3 mm 
and the suggested distance from bone crest to planned 
gingival margin is ≥ 3 mm.7,15 - 23 Therefore, it is reasonable 
to perform presurgical measurement of the dento-gingival 
complex in each patient, to determine the extent of bone 
removal during a crown lengthening procedure.

It has been shown that significant alterations can occur in 
the marginal periodontal tissue level from the day of surgery 
up to 12-months following healing.24 The greatest changes 
occur during the first 3 months after surgery.25 The coronal 
shift of the soft tissue margin during healing, also referred 
to as soft tissue rebound, is more pronounced in thick 
periodontal phenotypes, compared to thin phenotypes.24 
For this reason, planning the extent of ostectomy should also 
take into consideration the patient’s periodontal phenotype.4 
The term periodontal biotype was recently replaced with 
the term periodontal phenotype.2 Periodontal phenotype 
describes both the gingival phenotype (gingival thickness 
and keratinized tissue width) and the thickness of the 
buccal bone plate.11 Biotype refers to a group of organs 
which have the same genotype, whereas phenotype refers 
to the appearance of an organ based on a multifactorial 
combination of genetic traits and environmental factors.11 
The phenotype, unlike genotype, can change over time or 
can be modified by means of clinical intervention.11

To further complicate treatment planning, the mere action 
of elevating a full thickness flap during crown lengthening, 
may cause marginal bone loss. Two clinical studies 
reported a mean crestal bone loss of 0,6 mm and 0,47 
mm respectively, after full thickness flap elevation.26,27 If the 
surgeon did not plan for this additional bone loss, treatment 
may lead to unsatisfactory results such as exposed root 
surfaces or crown margins. It is thus clear that meticulous 
treatment planning should be performed before treatment 
commences.
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Figure 4: Soft tissue retraction allows for measurement of supra-crestal gingival dimensions.



Figure 5: Surgical stent used to assess ostectomy levels.

Two Stage Crown lengthening 
The technique of performing a CL in two stages, with 
ostectomy and osteoplasty done in stage 1 and a 
gingivectomy, if indicated, in stage 2, is a predictable 
procedure with a low trauma impact to the patient.  The 
alveolar bone is removed and shaped in the first procedure 
without any soft tissue removal and after a few months of 
healing, a second procedure of gingivectomy may be 
needed if there has not been sufficient gingival recession. 

The classic procedure of crown lengthening is a single 
procedure, involving a simultaneous soft tissue contouring 
(excision) and bone removal (ostectomy). David Garber 
introduced the two stage crown lengthening in the early 
1990’s, describing a procedure where the bone contouring 
is done in the first procedure and the gingival contouring in 
a subsequent procedure after a suitable period of healing.28 
Removing gingiva (and bone) in one procedure in a perfect 
aesthetic symmetry is difficult and will harm the patient by 

reducing vital attached gingiva needed for long-term stability. In 
the authors’ experience, very few if any patients have enough 
gingiva to undergo excision during a crown lengthening. It 
may also prove difficult to achieve a thin feather edge to the 
marginal gingiva, which gives the most ideal aesthetics, when 
excising gingival tissue in a one stage procedure.

Bone contouring by itself, is a more controlled slow 
process, where different diamond burs are used to sculpt 
the bone and finish it in a thin feather edge- which in turn 
will induce a thin marginal gingival edge. Achieving perfect 
symmetry with this process is also easier due to the slow 
controlled removal of tissue whilst allowing measurements 
using either a periodontal probe, a surgical stent (Figure 5) 
and floss to do a quick check intra-operatively (Figure 6).

Before any periodontal aesthetic surgery for excessive 
gingival display can be planned, a simple decision-making 
tree can be utilized to determine the diagnosis and following 
from that the correct procedure can be selected (Figure 7):
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Figure 6: Floss can be cold sterilized and used intra-operative to 
assess symmetry in bone levels.

Figure 7: Decision tree for diagnosing excessive gingival display and selecting appropriate treatment.
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Tooth measurements
The visible crowns of the anterior six maxillary teeth are 
important in the smile. Before any crown lengthening can 
be contemplated, the tooth sizes should be measured 
and documented in the file. Central incisor teeth are 
approximately the same size as the canines and in the 
range of 10-13mm, whereas lateral incisors are slightly 
smaller and in the range of 9-11mm.29

Case report: Two stage crown lengthening - a 25-year 
follow-up
A 34-year-old patient presented with a gummy smile          
(Figure 8) which was classified as altered passive eruption 
type 1B. The patient needed a full rehabilitation of the 
occlusion due to a deep bite, attrition on the palatal aspects 
of teeth 13-23 and loss of posterior occlusal stability. The 
patient had excellent plaque control, no periodontal disease 
and a non-vital 11 due to trauma a few years prior to 
consultation.

Radiographic examination revealed no alveolar bone loss 
and clinical probing depths varied from 1-3 mm.

The anterior maxillary teeth had over-erupted due to the 
attrition and lack of occlusal stability. 

It was decided to perform a two-stage crown lengthening 
as it required extensive lengthening and the patient’s aesthetic 
expectations were high. After a wax-up, a surgical crown 
lengthening guide was manufactured to fit over the teeth 
(Figure 9) to give an indication of what would be required 
to restore the smile surgically as well as prosthetically. The 
stent was fitted in the patient’s mouth and a  black pencil 
was used to block-out the incisal edges to simulate the 
final incisal edges and size of the teeth (Figure 10). This 
allowed a clear estimation of how much lengthening would 
be required. Photographs were taken and it was decided 
to do an ostectomy first, followed by a second stage of 
gingivectomy after 3-4 months. 

Following administration of local anaesthesia, the 
ostectomy and osteoplasty was performed after elevating 
a full thickness buccal flap with no palatal flap elevation 
(Figure 11). The surgical guide served as a reference for 
the planned crown margins, to ensure adequate amount 
of ostectomy and to prevent future violation of the space 
to be occupied by the supra-crestal attached tissues. Deep 
interdental split thickness flap design allowed full access to 
the interdental bone for contouring. No interdental crestal 
reduction was done, mainly because it was not indicated 
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Figure 8: Altered passive eruption with a component of vertical 
maxillary excess, showing incomplete exposure of clinical 
crowns.

Figure 9: Surgical stent to indicate the new planned clinical 
crowns.

Figure 10: Surgical stent placed intra-orally with incisal edges 
blocked out using a black pencil.

Figure 11: Full flap reflection with partial thickness interdentally, 
allowing access to buccal and interdental bone for ostectomy 
and osteoplasty.
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in this case, but also to prevent inadequate papillae fill in 
the gingival embrasure spaces after healing (Figure 11). 
Vertical everting mattress 6/0 braided sutures were used to 
close the flap with maximum embrasure filling with soft tissue 
(Figure 12). Although monofilament sutures such as nylon 
have less bacterial contamination potential, softer braided 
sutures are much more comfortable to the patient. Healing 
was uneventful and some lengthening was obtained with 
the recession that took place after ostectomy (Figure 13).

After 4 months, gingivectomy was done with scalpel, 
cauterization and thinning of the tissue by course diamond 
drills (Figure 14). This was possible due to the presence of a 
wide band of attached keratinized mucosa (altered passive 
eruption type 1). Two weeks later, healing shows extensive 
lengthening (Figure 15) 

VITA In-Ceram® (VITA Zahnfabriek, Germany) all-porcelain 
crowns were placed after a further 4 months of healing and 
tissue maturation, with a good aesthetic outcome (Figure 16).

The patient was followed up at regular intervals and after 
15 years the anterior 6 crowns (13-23) were replaced due 
to marginal fractures of the In-Ceram® crowns on the palatal 
aspects.

The periodontal tissues are stable at 25 years (Figure 17).
This case demonstrates a stable long-term result of performing 
extensive aesthetic crown lengthening utilizing a two-stage 
surgical protocol with a predictable step-by-step treatment. 
This allowed full control and minimal loss of attached 
gingiva, due to at least 2-3 mm of lengthening obtained 
from the process of recession. 
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Figure 12: Closure of flap with vertical everting mattress sutures 
to allow for maximum soft tissue fill in embrasure spaces.

Figure 13: Healing after 3 months showing 2-3mm of recession 
in a symmetrical pattern, following the bone contour.

Figure 14: Second stage gingivectomy after 4 months. Figure 15: Two weeks after second stage surgery, showing the 
extent of lengthening.

Figure 16: Six months after placing final crowns. Figure 17: 25 Years after surgery, showing stable gingival 
margins.
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