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MAINTENANCE OF THE
INTERDENTAL PAPILLA FOLLOWING
ANTERIOR TOOTH REMOVAL

Frank M. Spear, DDS, MSD*

Soft and hard tissue recession following the removal of
an anterior tooth presents a unique restorative challenge

of the papilla. In a typical human, the ossecus scallop @

from facial to interproximal averages 3 mm in height
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for the treatment team. The dental literature has exam- across the maxillary anterior region (Figure 1), with a o
ined postextraction fissue loss and proposed multiple solu- range of 2.1 mm to 4.1 mm.? The height of the gingival -
tions for this aesthetic complication. The majority of these scallop from facial to interproximal, however, is com- i
techniques have focused on the prevention of buccolingual monly determined to be 4.5 mm to 5.5 mm (Figure 22 n
recession of the residual ridge, while the maintenance of n order to understand the process used to maintain the t
the interdental papilla following extraction has received papilla following extraction, it is necessary to identify the ’

less attention. The purpose of this article is to present a etiology of the 1.5 mm to 2.5 mm discrepancy in bone _,
clinical technique for maintaining papillary height and height in relation to the gingival scallop. ’:

form following single anterior tooth removal.

l n order fo understand the clinical protocol utilized to

maintain the morphology of the papilla following ante
rior tooth removal, it is first necessary to understand the
rationale behind the fechnique. The examination of the

e of a fully edentulous patient will reveal no papil-

lary form. To understand the role of the dentition in the

creation of the papilla, a review of normal anatomy is

sary. Upon evaluation of tooth position in the bony
environment of the patient, it is evident that conventional
osseous architecture follows the cementoename junctions
of the teeth only 2 mm more apical in location.' This results
n the classic osseous scallop that occurs apically on the
facial and lingual aspects and coronally in the interprox-
imal region. While the presence of this osseous scallop
alone would establish a degree of papillary form, it

would not account for the enfire presence of the height
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The concept of biological width and its mean mea
surements have been well described in the literature *¢
These efforts have determined that the connective fissue
attachment has a mean height of 1 mm, the epithelial
attachment has @ mean height of 1 mm, and the aver
age sulcus is approximately 1 mm in depth. This resulis
in 3 mm of gingi-,-'-::| issue above the osseous crest in the
average patient, which fails to explain the hv:—:'_gH of the
gingiva scallop from the facial to the interproximal aspect

If the height of gingiva to bone was constant facially

3 mm
Facial bone
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Figure 1. The bony architecture mimics the CEJs of the natural dentition.
Note the scalloping, which is an average of 3 mm from the height of
the facial to the interproximal aspect of bone.
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Figure 2. On the facial aspect, the free gingival margin averages Figure 3. Preoperative facial view of teeth #8 through #10, which
3 mm above the bone. Since the fip of the interproximal papilla required placement of a fixed partial denture due fo root resorption
averages 4.5 mm above the bone, the total gingival scallop is of tooth #9.

4.5 mm from facial to interproximal.

and interproximally, the gingival scallop would only be
e T PR Y PO R B, o 4 SR

3 mm and would match the 3 mm osseous scallop, instead
of measuring 4.5 mm to 5.5 mm. One option for the
increased gingival height above bone interproximally is

1 [connective fissue and epithelial

mar ine h ologica

wiatl

attachment] may be greater in height interproximally,

tudies have demonsirated this to be false ® Rather,

although

the h'{'J :)':'}ILZi)l width was Cr'.!h".'ll‘fll']l'?f'] 10 h‘ constant circum-

ferentially an average of 2 mm. If the biclogical width
remains the same on the facial and interproxima aspect

of the tooth, then the only factor that could explain the

greater fissue height interproximally would be an increased Figure 4. Preoperative radiograph exhibits
root restoration on the left central incisor
: : that necessitated extraction. The bone levels
why the sulcus depth would be different, and how this interproximally and facially were normal.

fissue would be maintained following exiraction.

oth. C-:)nseqt.s:-'n y, it is necessary fo determine

t appears that the presence of adjacent tooth attach

ment and the size of the gingival embrasure formed by

these teeth is responsible for the presence and height of

the papilla. This concept was evaluated in 1982 by

Van der Veldon, who surgically removed interdenta

papillae in healthy sites and subsequently measured the

fissues as they lc-go-w»:-'med_ In this investigation the tis-
sue rebounded an average of 4.3 mm and had a mean

sulcus depth of 2.2 mm. Tarnow et al evaluated the dis-

tral incisors fo the

tance from the contact point of the

underlying bone to determine if it influenced the pres-
ence of the papilla. The researchers discovered that when Figure 5. Teeth #8 and #10 were prepared for full-coverage crown

restorations. Note loss of papilla height due to patient's failure to

the contact was within 5 mm of the bone, the i . a ' :
he contact was within 5 mm of the bone, the papilla return for immediate pontic placement following root removal.

always filled the embrasure with a 5 mm height of tissue
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Figure 6. At 10 days postextraction, the patient returned and the
provisional restoration was altered to provide an ideal shape for

the pontic.

Figure 7. Using manual pressure, the provisional restoration was

seated. The interproximal contours and contact heights were
designed to reform the papillae to their original height.

Figure 8. Following 12 months of healing, the papillae had matured
but remained 1.5 mm apical to preoperative levels, and were
essentially 3 mm above the interproximal bone.

above bone? It would appear that when adjacent teeth
are present and the volume of the gingival embrasure is
controlled, a deeper sulcus and overall increased height
of tissue above bone will exist on the interproximal as com-
pared fo the facial aspect. Critical to the preservation
of this height of fissue following extraction is control of
the gingival embrasure size at the time of extraction.
When a footh is removed and a confined embrasure
no longer exists, the interproximal papilla recedes
fo the same 3 mm level above bone as exists facially
[Figures 3 through 5). Consequently, the gingival scal
lop flattens to match the underlying osseous scallop,
which results in compromised gingival aesthetics. One
solution fo this situation requires the fabrication of a pro-
visional restoration with the same embrasure volume
that existed prior o extraction; the papilla is subsequently
permitted fo reform (Figures & and 7). If the height of
the papilla was lost following extraction, however, rarely
can it be recreated with pressure (Figures 8 through 10).
It appears that it is not just embrasure form, but the com-
bination of embrasure form and adjacent gingival attach-
ments that are responsible for papillary formation.

The most effective means of recreating a papilla is
fo prevent its loss at the time of extraction, where the
replacement of the preexisting gingival embrasure form
is critical. In the author's experience, the replacement
should occur within hours of the extraction. This article

demonstrates a prosthodontic concept utilized to insert

Spear

Figure 9. At 12 months, the facial gingival margin had healed well
due to the presence of good supporting bone. Since the embrasure
form had not been replaced until 10 days postextraction, the

papillary height had not returned.
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an immediate replacement into the extraction site; this
restoration supports the facial gingival margin and the
interproximal papillae? The depth of the extension into
the socket and the shape of the extension are critical to

the maintenance of the soft tissue profile.

Technical Protocol

The existing gingival form and levels should be initially
evaluated (Figure 11). If the tooth to be extracted has poor
gingival aesthefics, the patient should be informed that
some form of ridge augmentation will be necessary fol
lowing exiraction. If the existing gingival aesthetics are Figure 11. Preoperative view of a patient who required the removal

accepiable, then the obijective of any restorative proce- of tooth #8. The facial and interproximal bone levels were normal,
although a palatal well with a depth of 10 mm was present.

dure must include their preservation. The ability of this fech-

nique to maintain gingiva is highly dependent upon the
underlying bone levels facially and interproximally on the
tooth that is being removed and the remaining adjacent
dentition. In order to ensure the facial position of the free
gingival margin following extraction, it is essential to main-
tain a normal level of bone on the facial aspect of the
tooth indicated for extraction. If facial bone loss occurs,
a degree of facial recession can be expected following
extraction unless additional treatment is rendered. This
could require the grafting of the socket at the time of extrac-

fion,' orthodontic extrusion prior to extraction fo orient the

facial bone coronally,''? or grafting at a subsequent date.

The level of the interproximal bone on the adjacent ?;’::ixm;:lﬁi::gzpﬂ:;ﬁ’:“w
feeth is also critical to optimal papilla maintenance. Even of the interproximal bone and the palatal well.

if the tooth to be removed has interproximal bone loss,

it is often possible to maintain the papillae if the adje-
cent teeth have not experienced bone loss. As greater
inferproximal bone loss occurs throughout the region, soft
fissue maintenance becomes less feasible. Consequently,
the region should be carefully evaluated with radiographs,
sulcus probing, and sounding to bone prior to tooth
removal. This technique is effective when the tooth being
removed exhibits adequate facial bone and the adjacent
teeth have proper interproximal bone (Figure 12). It can
also be combined with grafting of the socket when the
extracted footh has facial bone loss, although the defin-
itive gingival margin will be less predictable on the facial

aspect. The prediciability of this freatment is also influ-

Figure 10. Three years postoperatively, the papillae had not
changed, but remained 1.5 mm apical to their original position.

enced by the thickness of the periodontium, as thicker

tissues have a reduced fendency to recede.
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Figure 13. Diagram of correct pontic shape at the midfacial level.
The facial contour extends 2.5 mm apical to the free gingival margin
initially, but will be reduced to 1 mm to 1.5 mm at 4 weeks.

Figure 14. The adjacent natural dentition were prepared as abutments
for the fixed partial denture.

Figure 15. The tooth was exiracted with a rotational motion to
protect the facial bone. A fiberotomy was performed prior to
margin upon extraction, which establishes the site of the exiraction to avoid gingival trauma.
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Figure 19. Facial view of the provisional restoration placement. The
red line represents the free gingival margin height. Note the 2.5 mm
apical extension.

Figure 20. Facial view of the seated provisional restoration at
extraction. The blanching of the papilla from the extraction site is
caused by the pontic contour.

Figure 21. Provisional restoration 12 months postextraction. The
pontic was shortened to 1 mm to 1.5 mm below fissue at 4 weeks
following extraction.

Figure 16). Immediately following the exiraction, however,
the papillae will collapse into the site, as will the facial
fissues, unless they receive adequate support from the
restoration itself. In the laboratory, acrylic resin is added
fo the base of the pontic in order to develop optimal shape
and depth as previously described (Figures 17 and 18).
Once the pontic has been modified, it is trimmed and
polished, and returned to the clinician for try-in and pro-
visional cementation.

Regardless of which technique is used to fabricate
the pontic, the tissue will have already begun to collapse
info the extraction site prior to the seating of the provi-
sional restoration. As a result, blanching of the tissue under
pressure will always occur when the provisional restora-
fion is seated (Figures 19 and 20). Since this tissue reac-
fion is normal, the pontic is seated, and the patient is
released. Four weeks postoperatively, the pontic is
removed and shortened from 2.5 mmto 1 mmto 1.5 mm
below tissue, which facilitates the patient's ability to floss.

It is difficult to precisely define the length of the heal-
ing period that must occur between tooth extraction and
the final impressions and finishing of the restoration. The
amount of tissue change that will occur is highly vari-
able, dependent upon several faclors. If the existing perio-
dontium has a flat nature (ie, characterized by thick,
fibrotic gingiva and relatively square tooth form), then the
amount of tissue change expected following extraction
would be minimal. If the periodontium is highly scalloped
with very thin gingiva, however, significant fissue changes
may be evident following the extraction. The technique
described would be the same for the thick, flat, or thin
scalloped periodontium — only the potential for change
following the extraction would be different. In order to
minimize subsequent ridge changes, the author delays
a minimum of & months and ideally 12 months follow-
ing extraction prior fo completing the definitive restora-

tion for any anterior tooth (Figures 21 through 24).

Conclusion

The purpose of this article has been to describe a tech-
nique for the maintenance of the height of the inter-
proximal papillae following anterior tooth removal. It has
proven to be highly reliable clinically, as long as the

underlying bone on the adjacent teeth is adequate.
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Figure 22. Ridge at 12 months postextraction, prior to final
impression. Note the maintenance of the papillary form.

Figure 23. Lateral view of the harmonious pontic adaptation 2 years
postoperatively.

Figure 24. Facial view of the definitive restoration 2 years post-
operatively. Due to control of the gingival embrasure form throughout
the procedure, the papillary height is virtually unchanged.

28 \Vol. 11, No. 1

Whenever an immediate implant is performed or during

ridge healing prior to implant placement, it can also be

used as a methed for maintaining the papilla during single-

tooth implant treatment by bonding a pontic of the

described shape over the implant at fime of placement.”

In addition, the use of the extracted tooth as a pontic

can be incorporated by bonding it to the adjacent nat

ural teeth after first altering it fo the correct shape and

depth. Implementing these techniques info clinical prac-

fice provides dental professionals with an effective means

of preserving the interproximal papillae and ensuring the

development of proper gingival aesthetics.
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