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Introduction  

Tooth fracture or advanced carious lesion at or below the 

level of the crestal bone poses a periodontal and restorative 

challenge.1 These teeth were doomed for extraction because 

of poor access for restoration. But on the long terms, tooth 

extraction is an expensive option with multiple 

disadvantages.1 Extraction results in resorption of the 

alveolar bone, which makes aesthetics difficult to 

accomplish.2  

 

         

 

 

 

 

 

 

 

 

Alternatively, crown lengthening procedure has made 

retention and restoration of such grossly damaged teeth 

possible.3 

Crown Lengthening:  

Crown lengthening is the procedure which increases the 

supragingival tooth structure for both restorative and or 

aesthetic purposes.4 Crown lengthening that is done for 

restorative (functional) purposes aims to gain sound tooth 

structure above the level of the alveolar crest to enhance the 

retention and resistance form of the tooth.4 To restore a 

damaged tooth by crown lengthening, the coronal extent of 

the remaining tooth structure should have a minimum length 

of 3.5-4 mm from the alveolar crest or 1-2 mm of sound 

tooth structure coronal to the junctional epithelium.3 If the 

tooth structure is lesser than 3.5 mm from the alveolar crest, 

the preparation needs to be extended subgingivally to obtain 

at least 1.25 mm of ferrule, and this causes a risk of 

impingement on the junctional epithelium and the 

connective tissue attachment.3 In order to prevent this, 

crown lengthening has to be done. 

Surgical Crown Lengthening:  

Surgical crown lengthening is the traditional method of 

treatment of a tooth with caries or trauma extending upto or 

apical to the alveolar crest. Surgical crown lengthening is 

done by gingivectomy or apically positioned flap with or 

without bone recontouring.2 Gingivectomy will suffice if 

only 1-2mm of crown height needs to be increased and if 

the tooth has sufficient width of attached gingiva and has a 

probing depth of 4mm.[2,4] Apical repositioning of the flap 

with bone recontouring is done when more amount of crown 

Abstract:  

Maintaining healthy periodontium during teeth restoration procedures is an indispensable condition for 

obtaining regular functioning and aesthetics. Thus, the knowledge of correct anatomy and the influence of filling 

and effect on periodontal tissue is vital. Difficulty in maintaining appropriate gingival biological width (GBW) 

is a frequent problem encountered in this type of reconstruction. Preservation of unchanged biological width 

gives predictable treatment result and, what is more, lack of inflammatory lesions in marginal periodontium. 

The ideal situation for periodontium is localizing the filling/restoration border supragingivally, which is at least 

3 mm from alveolar process edge. In the case, when the above conditions are impossible to fulfill, elongation of 

clinical crown is a method of choice. The effect is possible to achieve by surgical treatment or combined 

orthodontic — surgical treatment. Surgical treatment is faster and preferred procedure for indirect 

reconstruction, where achieving high clinical crown is necessary. Performing the described procedure enables 

correct tooth crown reconstruction.  
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has to be exposed. The main disadvantage of crown 

lengthening with apically positioned flap is that supporting 

bone from adjacent teeth is removed to achieve an even 

contour, which can compromise their function.3 This 

procedure can also result in loss of the interdental papilla, 

opening of the embrasures, long clinical crowns and 

compromises the aesthetics, which the clinician is striving 

to achieve.5 A common problem encountered with crown 

lengthening is the difficulty in maintaining adequate 

biological width. The term “biological width” (gingival 

biological width, GBW) means the gingival area attached to 

tooth surface, located coronally in relation to the alveolar 

ridge. As early as in 1961 studies were performed which 

included the measurement of the relationship between the 

alveolar ridge, connective tissue attachment (CTA), 

junctional epithelium (JE) and the gingival sulcus (GS). 

Subsequent studies have confirmed a certain stability of the 

measurement of connective tissue attachment and the 

average value of biological width: 2 mm.6  This value can 

vary with the age, movement of teeth or orthodontic 

treatment. It was shown that the 2 mm biological width is 

present in 85% of the population, in approximately 13% of 

the population the value is higher and in approximately 2% 

of the population it is less than 2 mm.7 In order to precisely 

determine biological width one must carry out an individual 

measurement under local anaesthesia, from the edge of the 

alveolar process to the edge of the gum, passing through the 

epithelial and connective tissue attachments. The accuracy 

of measurement is affected by the biotype of the gum, the 

presence of recessions, the shape of root trunk area and the 

root surface, bone dehiscence and the thickness of alveolar 

bone. 

To avoid pathological lesions and obtain predictable 

outcomes of treatment it is necessary to maintain unchanged 

biological width.[2,3,7] The ideal situation for maintenance of 

normal periodontium is to locate the border of filling/ 

restoration supragingivally, and therefore coronal to atleast 

3 mm from the alveolar ridge. In the aesthetic zone, where 

the polishing limit is located subgingivally, the following 

rules must be observed: — if GS is upto 1.5 mm, the limit 

of filling may be located 0.5 mm subgingivally — if GS is 

1.5–2 mm, the limit of filling may be located 0.7 mm 

subgingivally — if GS >2 mm, gingivectomy has to be 

performed to reduce the GS upto 1.5 mm, then the limit of 

filling may be located 0.5 mm subgingivally.8 If the distance 

of the expected filling limit from the edge of the bone 

violates the preservation of biological width, the treatment 

plan    should take into account a clinical crown lengthening 

surgery. Typical indications for clinical crown lengthening 

are: [3,6] 

 Subgingival tooth fracture 

 Carious loss located subgingivally 

 Presence of a short crown, not providing sufficient 

retention of prosthetic restoration 

 Uneven course of the gingival garland  

 Gingival overgrowth obscuring visibility of 

anatomical crown  

 Shortening of tooth crowns in the course of 

pathological abrasion  

 Perforations during endodontic or prosthetic 

treatment  

 Root resorption  

 Disorder of tooth eruption (delayed passive 

eruption).  

Lengthening of clinical crown can be achieved by surgery 

alone, or by combined orthodontic and surgical treatment. 

Surgical treatment is a faster procedure, preferable for 

intermediate reconstruction of a tooth, where it is necessary 

to achieve high clinical crown.  

The procedure involving a bone resection may adversely 

affect its prognosis because of the risks of:  

 Weakened keeping of the tooth 

 Uncovering of furcation  

 Obtaining an unfavourable relation of the crown to 

the root  

 Periodontal damage to an adjacent tooth  

 Adverse aesthetic effect (recessions, disruption of 

the course of the gingival garland, loss of the 

papilla and opening of interdental space, 

asymmetry of crown length in relation to adjacent 

teeth). 

 

These risks must be taken into account when treatment is 

planned.9 Procedures of lengthening clinical crowns are 

divided into two categories, depending on the need for 

osteotomy:  

 

I Gum reduction:  

A. Gingivectomy  

B. Apical displacement of the flap  

 

II Ostectomy with full thickness of flap: 

 

A. One-step procedures:  

 Flap-ostectomy-apical displacement  

 Flap-ostectomy-gingivectomy-repositioning  
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 Gingivectomy-flap-ostectomy-repositioning  

 

B. Two-step procedure:  
 

 Flap-ostectomy-repositioning-gingivectomy after 

4–6 weeks.9 

 

Goals of Crown Lengthening  

Crown lengthening is indicated- 

 To gain access to subgingival caries, root resorption and 

/or post /pin restoration. 

 To increase clinical crown height that lost from caries, 

fracture or excessive wear. 

 To provide additional tooth structure for aferrule effect 

beyond post or core, etc. 

 To improve axial retention and resistence form for better 

long term predictability andpreserving the health of the 

periodontium  

 To adjust bone height and soft tissues position away from 

the proposed crown margins to prevent biologic width 

impingement  after  crown cementation. 

 To eliminate chronic irritation/  inflammation, tissue 

discomfort and pain, and bone loss 

 

Case Discussion 

 

Patient named Nargish, aged 25 years was referred to the 

Department of Periodontics for consultation from the 

Department of Endodontics. Tooth #15 had subgingival 

fracture of the crown, with significant destruction of hard 

tissue (Fig. 1). Periodontal examination revealed good oral 

hygiene with minimal plaque and calculus deposits. 

 

Table 1: The following are the clinical crown lengthening techniques in esthetic zone19 

 
 

 

Table 2: Advantages and disadvantages of various crown lengthening procedures19 

 

 
 

 

 



Chronicles of Dental Research, Dec2019, Vol 8, Issue 2                                              Chronicles of 

                                                                                             Dental Research 
   

30             www.cdronline .org 

 
 

Official Publication of Kothiwal Dental 

College & Research centre 

 

                           
 

Fig 1 (Pre-operative view)                                                   Fig 2 (Pre-operative crown length of 4mm)

 

The gingiva was pink and firm, and the papillae were 

intact. Clinical examination revealed shallow 

probing depths, no mobility and adequate amounts 

of keratinized attached gingiva (Fig 2). Review of 

the full mouth series revealed no significant 

findings. The crestal bone level was within normal 

limits, and the crown to root ratio was favourable. 

Treatment plan was prepared, comprising: 

endodontic treatment, surgical lengthening of 

clinical crown and prosthetic reconstruction with the 

use of individual prosthetic crown. This treatment 

plan was accepted by the patient as the patient 

neither wanted to go for extraction of the tooth and 

nor for implant. After completion of endodontic 

treatment the lengthening of clinical crown 

procedure was  

 

 

performed (Fig. 3). Under local anaesthesia, 

crevicular incision was taken and full thickness flap 

was reflected buccally and palatally. Ostectomy was 

performed keeping in mind the alveolar crest margin 

of around 5mm apical to fractured tooth margins. 

The gingival margins were trimmed accordingly to 

be placed 3 mm coronal to alveolar crest exposing 2 

mm of tooth structure coronally. The wound was 

secured with non-resorbable sutures (Fig 5) and Coe 

Pak. At a follow-up visit after 7 days, the sutures 

were removed (Fig 6) and then after 1 month follow 

up the wound was found to heal normally.  

 

Discussion  

There  are  few  conditions which  can be  corrected  

by  crown  lengthening  procedures but  before  that  

proper identification  and     analysis  of  the  

problems  are essential. 

 

                       
          Fig 3 (Flap reflected)   Fig 4 (Ostectomy done using aerator) 
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Fig 5 (Non Resorbable 4-0 silk suture placed)              Fig 6 (Post-operative crown after 1 month)             

   

Position of gingival tissue, alveolar bone height and 

clinical crown length are the determinant factors to 

identifying the problems. Usually a gingival 

exposure of more than 3 mm, apical to the  gingival 

margin of upper  teeth, could  cause an unwanted 

gummy smile  appearance.10 If only soft tissue  

removal  was  needed  (no  bone  resection)  then 

there are two options; gingivectomy (beveled 

incision) or apically positioned flap (reverse beveled 

incision)..  

In 1988, Ramfjord has suggested that the ideal 

relationships of upper anterior teeth are achieved 

when:   

1) The gingival margins of the central incisors are 

symmetric, and are either even with or 1 mm apical 

to the margins of the lateral incisors.  

 2) The gingival margins of the canines should be 

1mm apical to the level of the lateral incisors.   

3) A line drawn horizontally at the level of the 

canine gingival margins should be parallel to the 

inter-pupillary line.  

 4) The smile should expose a minimal amount of 

gingiva apical to the centrals and canines, and 

should be in harmony with the smile line. 

  5) The lateral incisors should be exposed 1.5 mm 

less than the length of the centrals. He  also 

suggested that  the crowns of  central incisors  and  

canines  could  be exposed  to  an  overall length of 

11 to 12 mm to attain the maximal gingival 

reduction.11 Altered passive eruption may be present 

on all or some of the  upper anterior  teeth. Such 

patients are most of the time  unaware  of  that  they  

have short teeth till they are examined.  Attrition  of  

the  incisal edges of teeth needs to be  compensated 

when estimating the level of the  cementoenamel  

junction  of worn teeth.12  Evaluation of the alveolar 

bone level is obtained by  probing to bone or 

sounding  under  local anesthesia  where  the  

periodontal  probe is forced through the periodontal 

tissues apical to the sulcus and up to the level of the 

alveolar bone.[13-16] 

Conclusion:  

There are two primary indications for clinical crown 

lengthening surgery. The first one is an aesthetic 

indication for increasing the length of clinical 

crowns. The second indication, and the most 

common, as practice shows, is the positioning of the 

tooth preparation border supragingivally or 

gingivally, in order to avoid the negative impact of 

dental restorations on the biological width, resulting 

in chronic inflammation of the periodontium around 

the applied prosthetic restoration.17 In addition, 

supragingival or gingival border of tooth hard tissue 

preparation creates the right conditions for adhesive 

cementation. This is particularly important for all-

ceramic restorations requiring that treatment area is 

kept clean and dry during the procedure of adhesive 

deposition of dental restorations. Lengthening of 

clinical crowns of teeth is one of the most frequently 

performed periodontal treatments carried out as part 

of pre-prosthetic procedure.18 
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