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Loss of the Interdental Papilla
Prevention and management of dental implant-related 
complications in the esthetic zone 
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M any factors must be considered when 
managing the loss of the interdental 
papilla on anterior implants in or-
der to determine the best treatment 
procedure. Loss of the interdental 
papilla adjacent to a single tooth 
implant or an edentulous site where 

implant placement is planned can be considered one of the great-
est treatment challenges facing the interdisciplinary dental team. 
The reason the interdental tissues, or the lack of their presence, 
is so relevant in clinical dentistry is two-fold: their physical state 
is usually 4.5 mm more coronal than the midfacial free gingival 
margin;1-4 and they are present in the esthetic smile 87% to 91% 
of the time.5,6 Consequently, it is important to understand why 
these fragile tissues are lost as well as how to render treatment.

INTERDENTAL RECESSION

With the natural dentition, treatment of the loss of the inter-
dental papilla can be complex and unpredictable at best. Even 
though several authors have offered various surgical treatment 
solutions, none have been shown to be predictable long term.7,8 

Currently, one of the most significant issues in esthetic im-
plant dentistry is malposition of implants. This not only applies 
to excessive facial angulation and placement,9-11 but also to 
interproximal.12 

One of the major reasons interdental papilla loss occurs on a 
natural tooth adjacent to a single implant is that the proximal 

placement is too close, so the horizontal and vertical biologic 
width formation ultimately compromises the periodontal at-
tachment level on the adjacent tooth.13,14 A second reason for 
papilla loss would be flap elevation of the interdental papilla 
upon implant placement; in fact, these authors found that the 
loss of papilla height could be two to three times greater over a 
1-year follow-up period.15

Lastly, the periodontal phenotype—thick versus thin—plays a 
role in the resistance or susceptibility to interdental recession, 
respectively.16-19

TREATMENT 

It is the opinion of these authors that the best treatment is avoid-
ing the need for treatment. However, once a patient presents 
with an interproximal esthetic defect, the outcome of esthetic 
treatment—which is nonetheless a compromise—can offer a huge 
improvement. 

When treating loss of the interdental papilla, its visual display 
in the smile is a primary factor to consider.4,5 The papilla must be 
assessed because its incidence of occurrence in the smile is high.

Treatment options that may be considered by the patient and 
dental team are: (1) restoration only—ie, using artificial gingiva 
such as pink ceramics or composite; (2) papillary surgery; and (3) 
orthodontics. Prosthetic correction may be the most expedient 
form of correction,20 but it is not accepted by all patients, and 
surgical correction of the interdental papilla can be highly un-
predictable. Orthodontic forced extrusion is the most predictable 

Interdental recession or loss of the interdental papilla is one of the greatest challenges facing the dental team. This type 

of recession defect is due to the loss of the interproximal periodontal attachment apparatus. Treatment planning and its 

sequencing frequently require not only restorative and periodontal care, but also orthodontic therapy. Orthodontic forced 

eruption can be one of the most powerful predictable tools and adjunctive techniques in the correction and reconstitution 

of these vital and delicate tissues.
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papilla height after orthodontics. In 
fact, the midfacial tissues relative to 
the papilla height on the deficient 
side will appear short. In addition, 
the papilla on the normal side will be 
longer if a fiberotomy is not performed 
during orthodontic therapy.21 In or-
der to reestablish the normal papilla 
height-to-tooth length ratio of about 
40%, midfacial crown lengthening can 
be performed. 

Lastly, orthodontic brackets were 
not designed with the intent of tooth 
movement requiring extreme change 
in vertical position. Consequently, it 
is not uncommon for the apex of the 
tooth root to be moved forward and 
the labial plate of bone to have a facial 
dehiscence post orthodontic forced 
eruption. The orthodontist should 
be aware of this potential occurrence 
during treatment and be prepared to take counter measures in 
orthodontic mechanics to avoid this problem, if possible.

As the tooth is moved in a vertical direction, the incisal edge 
position extrudes with the tooth but is adjusted and removed to 
a normal position. The crown-to-root ratio is always improved 
with forced eruption treatment.

Forced eruption can be a 9- to 12-month process—3 to 6 months 
for eruption and 6 months for stability and retention. If the tooth 
is not properly retained, it will re-intrude. Papilla-sparing inci-
sions should be followed during implant surgery placement if 
there is an edentulous site adjacent to the deficient papilla side. 

The primary points to remember in treating interdental re-
cession are: first, present the sequential treatment options to 
the patient with the understanding that orthodontic correction 
may be the best option to reconstruct the lost native tissues; next, 
perform forced eruption, which can be a 12-month total process; 
and then restore the teeth and adjacent implant after healing.  

It is imperative to retain the adjacent tooth post-orthodontic 
treatment. Conceptually, the significance of retaining the adja-
cent tooth with diminished periodontal support is that it pro-
vides supracrestal interproximal biologic width (attachment); 
if the tooth were extracted, the papilla that was painstakingly 
regenerated through orthodontic forced eruption would be lost.

CASE REPORT

A 38-year old Caucasian female patient presented with a high 
smile line and loss of the papilla between tooth No. 7 and eden-
tulous adjacent site No. 8 (Figure 1). Understandably, the patient 
was unhappy and embarrassed about her esthetic condition. 
Her dental history revealed tooth replacement of No. 8 with an 
implant that eventually failed. The site had been previously bone 

means of treatment when there is loss of interdental periodon-
tal attachment that is equivalent to the height of the papilla.21-25 
Therefore, an orthodontic treatment solution should be consid-
ered and implemented, even if there is diminished interproximal 
attachment remaining on the proximal tooth surface.21

The interproximal attachment level can be moved more cor-
onally with this type of therapy.26 It is not uncommon for elec-
tive or prophylactic endodontic therapy to be performed on the 
treatment tooth prior to orthodontic movement. Considering 
that the amount of vertical eruption could be greater than 4 mm, 
it is not unreasonable to expect that the pulp tissues would be 
compromised after tooth length and occlusion correction.

The restorative dentists should note differences in papillae 
height before treatment, because one of the goals is alignment 
of all the interdental papillae in the anterior sextant at the same 
inciso-gingival level.3

The restorative option should always be discussed with the 
patient, because it is the first step in treatment and is often the 
easiest to accomplish. The option to continue further with ortho-
dontic therapy is always available if the patient is not completely 
satisfied after the provisional restorative phase of treatment. 
Provisional restoration may involve full or partial coverage with 
pink acrylic or composite to restoratively replace the missing 
tissues. This is used to achieve two main objectives: to serve as a 
visual communication tool to the patient and surgeon to deter-
mine how much treatment is needed; and to quantify the amount 
of orthodontic eruption required. The dental team can then de-
cide the next steps in treatment and sequence with the patient.

Frequently, orthodontic brackets and archwires are used as 
the mechanical devices. Again, the endpoint of treatment is to 
achieve equal alignment of all the interdental papillae. Therefore, 
the tooth in question will be pulled down and the deficient papilla 
aligned with that of the adjacent teeth. Normally, the midfacial 
tissues are at the correct height and position prior to treatment, 
but they will visually appear abnormal relative to the corrected 

Fig 1. Pre-operative extraoral view of patient with signifi-
cant loss of the papilla on the mesial aspect of tooth No. 7 
and a high smile line.

Fig 1. 
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grafted upon implant removal. She was given a composite pontic 
No. 8 bonded to a tooth No. 7 composite veneer as a transitional 
restoration. The implant was positioned too close to the proxi-
mal surface of tooth No. 7, which stripped the periodontal attach-
ment of the root and ultimately caused loss of the papilla (Figure 
2). As previously outlined, the treatment sequence would be 
to first provide a provisional restorative solution to evaluate 
the projected outcomes and assess if the patient was willing to 
undergo orthodontic therapy. In this situation, a full-coverage 
crown No. 7 with a cantilevered pontic No. 8, with artificial acryl-
ic gingiva to replace the lost papilla on the mesial aspect of tooth 
No. 7 was used as a transitional temporary prosthesis (Figure 3). 
In addition, a composite resin (Venus® Pearl, Heraeus Kulzer,  
http://heraeus-kulzer.com) restoration was placed on the mesial 
aspect of tooth No. 9 to restore its individual tooth proportion 
and shape. The patient’s esthetic outcome could now be evalu-
ated with restorative correction alone; it was therefore mutually 
determined that the correction of her deformity would best be 
served with additional orthodontic forced eruption therapy. A 
fixed orthodontic appliance (brackets) was bonded to the teeth 
and temporary prosthesis. The level of the interproximal pink 

acrylic was used as a therapeutic guide for the amount of forced 
eruption required as well as the alignment of the mesial papilla 
of No. 7 to that of the adjacent papillae height (Figure 4). Floss 
was used to elevate the amount of vertical movement achieved 
relative to the adjacent papilla tooth No. 9. Eventually, all the 
artificial pink acrylic was removed. (Note that the distal papilla 
on tooth No. 7 also comes more incisal—in fact, it is slightly 
excessive at the endpoint of treatment [Figure 5]). However, 
the distal papilla and midfacial tissues of tooth No. 7 can be 
reshaped through clinical crown lengthening toward the end of 
treatment prior to definitive restoration, thereby restoring the 
proper papilla height-to-tooth ratio of 40%. After stabilization 
of tooth No. 7 for a minimum of 6 months post-orthodontics, 
an implant was placed in site No. 8. A papilla-sparing incision 
design was used for flap elevation (Figure 6), bone allograft 
(Puros® Demineralized Bone Matrix, Zimmer, www.zimmer.
com) was used to further augment the facial aspect of the ridge 
simultaneously with implant placement (Certain® Implant 
System, Biomet 3i, www.biomet31.com) (Figure 7), and a re-
sorbable membrane (BioMendExtend, Zimmer) was used for  
guided bone regeneration.  

Fig 2. Radiograph showing 
the loss of periodontal 
attachment on the mesial 
aspect of tooth No. 7. A 
bone graft was placed when 
the implant was removed.
Fig 3. Artificial gingiva (pink 
autopolymerizing acrylic 
resin) was used to replace 
the lost papilla height. This 
served to communicate to 
the patient the visual end-
point of treatment as well 
as how much orthodontic 
eruption would be required 
to correct the defect.

Fig 3. 

Fig 2. 

Fig 4. A fixed orthodontic 
appliance was placed and 
the interproximal tissues 
were moved to be more 
incisal, as was the midfacial 
on tooth No. 7, which is 
negotiated through crown 
lengthening after tooth 
movement was complete. 
The pink acrylic was 
removed as the tooth 
relocated.
Fig 5. After completed 
forced eruption, tooth 
No. 7 was stabilized for 6 
months. All the pink acrylic 
was eventually removed 
and the mesial papilla was 
now coincident with that of 
tooth No. 9.
Fig 6. A papilla-sparing 
surgical incision design 
was used to preserve the 
interdental tissues during 
implant placement. 
Fig 7. A bone allograft was 
placed to augment the  
labial aspect of ridge  
No. 8 during simultaneous 
implant placement.

Fig 4. 

Fig 5.

Fig 6.

Fig 7. 
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After 6 months of healing of the implant, stage 2 uncovering 
was performed and the mucosal tissues were allowed to mature 
for another 2 to 3 weeks. A temporary screw-retained implant cyl-
inder (PreFormance® Temporary Cylinder, Biomet 3i) was joined 
to the implant and acrylic (Super-T, American Consolidated Mfg, 
www.pattersondental.com) crown (Figure 8). The subgingival 
shape of the temporary was modified with additional acrylic and 
the technique of non-surgical tissue sculpting, which was devel-
oped to provide the proper emergence profile to the mucosal 
tissues.27 It is important that the temporary blanching (ischemia) 
of the mucosal tissues dissipate after 10 minutes (Figure 9). After 
3 weeks, soft-tissue scalloping through gingivectomy was done to 
recreate the proper shape (ie, gingival zenith)28 and proportion for 

Fig 8. Following stage 2 
implant uncovering and 
allowing the mucosal tissue 
to mature, a screw-retained 
temporary implant cylinder 
was seated to allow connec-
tion of an acrylic tooth.
Fig 9. The mucosal tissue 
was nonsurgically sculpted 
with pressure through 
subgingival contour to the 
temporary restoration.
Fig 10. After a few weeks of 
healing of the soft tissues 
after non-surgical tissue 
sculpting, a gingivectomy 
was done to re-shape the 
gingival zenith and levels of 
teeth Nos. 6 through 8.
Fig 11. The smile of the 
patient in provisional 
restorations tooth No. 7 
and implant No. 8 after 
correction and healing of 
the periodontium.

Fig 8. 

Fig 9. 

Fig 10. 

Fig 11. 

Fig 12. An all-ceramic custom CAD/CAM–fabricated abut-
ment was made for implant No. 8 and splinted crowns for 
tooth No. 7 joined to implant No. 8. The splinted zirconium 
dioxide framework is shown.
Fig 13. The veneered zirconia framework of splinted crowns 
on tooth No. 7 and implant No. 8 was cemented with provi-
sional cement and maintained. The interdental papilla is still 
slightly shorter (more apical) than the papilla adjacent to 
tooth No. 9, and the papilla distal to tooth No. 7 is slightly 
longer after orthodontic correction.
Fig 14. The definitive restoration, a tooth No. 7 crown 
splinted to implant crown No. 8, shows harmony in regard 
to the natural dentition as well as the reconstructed gingival 
architecture, which was improved employing forced 
orthodontic tooth eruption.

Fig 12. 

Fig 14.

Fig 13.

the mucosal tissues (Figure 10). Fiberotomy on the distal aspect 
of tooth No. 7 was not performed during treatment; therefore, 
this papilla was slightly more incisal (longer) than the adjacent 
papillae (Figure 11). A final impression was made of crown No. 7 
and implant No. 8 at the implant level to enable a working cast 
to be made in the laboratory. An all-ceramic custom abutment 
was made for implant No. 8 (BellaTek® Encode, Biomet 3i), and 
splinted full-coverage units were made for crowns No. 7 and No. 
829 (Figure 12). The custom abutment was seated intraorally and 
torqued according to the manufacturer’s recommendation. The 
crowns were luted with provisional cement (Tempbond® NE, 
Kerr Dental, www.kerrdental.com) and maintained at 4-month 
recall intervals (Figure 13). Note the health of the periodontal 
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tissues and its integration with the adjacent teeth and surround-
ing gingiva, taking a complex esthetic and functional problem 
for a patient with a high smile line and providing a predictable 
restorative and esthetic outcome (Figure 14).

CONCLUSION

Treatment of the loss of the interdental tissues can be a complex 
and compromised endeavor requiring orthodontic, periodontal, 
and restorative care. Orthodontic forced eruption may be the most 
predictable treatment option to reconstruct these violated tissues. 

It is important to remember the following key clinical ele-
ments: (1) use the temporary restoration with artificial gingiva 
to visualize the treatment outcome; (2) stabilize the tooth for 
at least 6 months post-orthodontic movement; (3) retain the 
affected tooth after vertical position correction, because it of-
fers supracrestal biologic width (periodontal attachment); and 
(4) join the tooth to the implant as a splinted unit when using 
full-coverage restorations.

Proper treatment planning and sequencing are critical for a 
predictable and lasting biologic and esthetic outcome. 
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