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Microsurgical Technigque for
Augmentation of the Interdental Papilla:
Three Case Reports

VI Pater Mordland, DMD, M5*
Harinder 5. Sandho, DOS, PRD, Cert Ponog™

The loss of interdental pagllae as the result of trauma or inflammatory periodontal
disease creates a sigrificant challenge in the esthetic rone. Conventional surgical
techniques are unpredictable becavse of small working spaces and limited blood
supply to the area. Vertical reteasing incisions can further jeopardiee vascular
channats and lemee unattractive seamng wpaon healing. The application of micro-
seopes and microsurgical instruments presents & new frantier for predictalydbe
esthetic results. This paper describes a predictable microsurgical technique for
recorstruchion of the nlerdental papiflae. (Int J Pericdentics Restorative Dent
200828543549 )
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The reconstruction of lost mterdental
papillag remains a challenge. Pre-
dictable results are hindered by the
small dimensions of the interprosimal
space and the pattemn of vascular sup-
ply to this end organ, The swelling of
soft tissue during healing as the result
of the presence of inflammatary exu-
dates and formation of new capillaries
can further jeopandize the positive out-
come of papilla reconstnection prooe-
dures. Many surgical technigques to
augment soft tissue around dental
implants’? and teeth®™® have been
descrined to date. In 1996, Han and
Takei'® described the use of a fadal
approach with a sernilunar meision to
gair access to the papillary area for
augmentation of the papilla. Cortellin
et al'*" proposed a simplified papilla
presenvation flap that requires a releas-
ing incision in the papllary area and
placement of a barrier membrane
urdker the surgical site. Azzi et al™ have
described techniques to gain access
to augment the connective tssue and
bone under the deficient papilla.
Henwearer, these techmiques may jeop-
ardize the blood supply to the anea,
Mumerous clinicians have pro-
posed interdental papilla reconstruc-
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Fig 1
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tion techniques, with varying degrees
of sucoess B8 [0 5 review article,
Pini Prato et al'” conduded that “the
predictability of vanous procedures
has not been completaly docu
mented, and no data on the long-
term stability are available.” The
aforementioned techniques unfortu
natr_—l}r have inherent surgical risk.
because the use of mleasing inasions
will, to some extent, disrupt the: adja-
cent vascular supphy. Placement of a
releasing incision close to o barries
can cause tentng of the delicate pap-
illary isthenues, andd there is potantial for
exposure of a membrane, a cannec-
trve tissue graft, or a bone graft. Re-
leasing incisions also risk unesthetic
surgical scarring and wound edge
necrass, Insites with a thin, scalloped
perodontium, indsions macke through
dalicate papillany tissues increase the
risk of failure.

Predictable root coverage proce-
dures focus on enhancerment of blood
supply at the recipient site, which pro-
motes the survival of the donor tis-
sue.'l It has long been recognized that
a redluction or elimination of releasing
incizions will improve vascularity to the

Fig2 A customized doubde Cuned 15 Craal
ad fa M the facial comtours, thencbsy
avniding fiap peroration,

surgical area and enhance the post-
surgical outcome, Tunneling surgical
approachas can eliminate the need for
releasing incisons. 1

This paper describas a rmicrosur-
gical procedura to position donar
tissue under a deficient interdental
papilla. The surgery is accomplished
withiout the e ol releasing ncisions,
theraky increasing the hkelihood of
donor tssee sunenal and minimizirg
Bissue trauma, excessive bleeding,
scarring, and pain. Because the vas-
cular supply remains intact, donor
tissue survival is optimized,

Method and materials

The classification of the mitial preop-
erative interdental papilla is ceter-
rmirsadd using the Nordlard and Tamoew:
dassification scheme,? This dassifica-
tion hedes detarmine the required val-
ume of tissue, The desired gingiva-
incisal height difference is measured
using a periodontal probe; the clinician
simiphy measures the distance from the
top of the preoperative papilla tip to
the desired postoperative papilla tip
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Fig¥ The grakht is shaped o prodicce tha
reechad panillany hedgpht and extended L
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ocation. This wall represent the donar
tissue thickness that is required to
achieve an cotimal result

The interdanta F-a-:-illa s anes-
thetized, along with the facial gingiva,
mucosa, ardd the palatal gingiva, with
xylocaine with epinephrine (1:50,000)
Root preparation i accomplished with
roat planang, and root demineralizaton
and sterlization are performed with
tetracycline paste application for 40
seads.

Creation of space and papillary
mobility

The surgical dissecting microscope is
used to visualize the morphology of
the entire intercdental papilla arsa, A cr-
cumierantial sulcular incision 15 made
to the crest of the: bone using a micra-
scalped with a blade width of 0% mm
{Mordland Papillae N-6900 Micro-
Scalpel, Sable Industries). A suloular
incision is made to the crestal bone,
severing the marginal gingiva. This
incigion extends circumberentially
around the adjacent teeth. Surgical
magnification will help the surgeon




Fig 4
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avaid inadvertent severng of the del-
wate papillany sthrmgs,

The micro-scalpel blade can be
rmidified to form a jhook confogura
o to allow it 1o completely under-
ming the deliate papillary tssue Fig 1)
Following the minimal areumferential
sulcular incision, a split-thickness flap is

prepared. Custorn modification of the
ricro-scalpel allows for individual vari-
ations. A second micro-scalpel is mod-
ifiect 1oy rimic thee subtle facial contours
of the buceal gingrva (Fig 2). This allows
the surgeon to exterd the suloular mc
sion facially up to and past the mucogn-
gival junchion. Onoe the nosion extends
past the mucogingival punction, skl
ity of the undermined tissue can be
achicved, Maobility is essential to allow
for the creation of space under the
papilla to recene a dense fibrous con
nective fzaue graft. Although it is diffi-
cult o achieve, soms laxness of palatal
tissiee is obtained as well. The surgeon
nescls toverfy that the dissection s sul-
ficieent to allow the manipulation of the
papilla with a curette into the desired
newe becation, An adecuate volumes of
donor tissue must be procured come-
sponding to the space oreated

Lasso sunenes gently ol the ends af

Fig5 Manipwation of the gradt using

Lasgn siaharas

The donor site

The surgeon must determine exacly
b rmuch dores tssue will e neces-
sary using the initial preaperative gin-
grva-inasal heght compared o the
desired new papilla location. Dense
fibrous connective tissue is most desir-
able far augrmentation, Bone sounding
can be performed (surface to palatal
bona) 1o locate donoe s of ade-
quate dimensions. If a large volume of
papillary tissus is required, the rmasillary
busbserosity wall fuu'|umrl:,- be the donor
site of choice because of its fibrous
nature: andd thickness. The donor Tis-
sue is harvested, with the desired
dirmansions of the new papilla to be
created kept in mind. Often the papil-
lary shape cn be reprodecsd by har-
wosting the papillary tissue between
the second premalar and first molar a5
a gingival unit transfer Facial length
extension of the donor bssue w dosr-
ahble so that a #,i:'_:u'lff'-:'.ﬂ.:'l'. number of
intact vascular channels of the donor
tissue are ratamed [Fig 3L Ths bssue
harvesting technique creates a large
mass of doror tissue, even though the
interdental pagilla to be augmented is

Fig & The suspensory siiune,

srmall, The use of a Lange mass of tissue
means that the survivahbility of the small
interdental graft can be enhanced
because of the langer suface area avail-
able for nutriton from blood perduson,
The dongr tissue s shaped to
reproduce the height, width, and pyra
rricdal enntour of the deficient papslla
being augmented. Lateral extensions
of the donor tessues can be used to ore-
ate root coverage for the adjacent

teath, it desired

Positioning and stabilizing the
graft

& “lasso™ suture is used to help pull and
position the ends of the donor tissue.
Ideally a 7-0 or 80 expanded polyte-
traflucroethylene (e-FTFE) suture
[Gore-Tex, WL, CGeone) is used bacause
of its small size, tersile strength, and
bceornpatibiliy Sutures ane pﬂiﬁm"&d
through the tunnel (as shown in Figs 3
to 3 to gently pull the donor tissue
into position and anchor it. A re-
sorbable suture can also be used 1o
asgist in the positioning of the graft
under the deficient papilla. Postioning
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Fig 7a  Class | foss of papia solocted for
strgical ooeroClion.

of the graft under the intesdental papilla
can be challenging, but it is critical to
the success of the procedure, The graft
can be gently pulled into position with
a suture that begins at the palatal gin-
qiva; goes under the papilla, lassoing
the graft; and then is run bad: through
to the palatal gingiva ta be tied off.

The suspensory suture

Wound tension can apply forces to
the graft and surrounding tissues as
they heal. Lip musculature such a5 the
arbicularis ons muscle and tissue
Mmemory Can create pressure and ten-
sign on the overlying tissue and
thereby ereate a tendency to pull the
papillary tisswe bads to its onginal posi-
tion. To preserve this new papillary tis-
5L pOSition, a “suspensory suture” is
used. A suspersory suture (Fig 4) that
begins at the base of the papilla and
is anchored around the interproximal
contact paint s essential to maintam
the new position ard height of the
papilla, The suspensory suture stars
by pharcing the facal papillary base,

Fg b Soven-day postoperalive s
showing the conmactive Wssue seouned By A
U STWTE, @ suspensory swhae, ancd a lator
al posionenrg L.

proceeds through the connective tis-
sue graft, and exits through the base

of the palatal papilla. The addition of
composite bonding material at the
interproximal contacts of the adjacent
teath may halp prevent this suspen-
sary suture from shipping threugh the
interpraximal contact. The suspensory
suture is anchored by being looped
around the bonded contact paint. If
this sutunez is notused, then retraction
of the tissue usually occurs. Placement
of a surgical dressing is usually not
necessany, but the patent is instructed
to use a chlorhexidine mouth inse
churing tissue healing and maturation.

Clinical cases

Three dinical exarmples are included
to dermonstrate this surgical technique
and its long-term succoss, The first
patient had undergone orthodontic
treatment to close the embrasure
space. Ankylosis of the masdllary right
central incisor inhibited total mowve-
ment. The patent was then refered
for microsurgical cormection (Fig 7).

Fig 7c

Eighi-werak postaparative view
shawing improverment of pagpillany heght,

The second patient (Fig 8) dermon-
strated success using the technigque
described in this paper along with
restorative widening of the mesiodis-
tal dimension with the help of veneers.
The patient had experienced four
unsuccessh s attempts at sungecal repair
before referral for microsurgical cor-
rection, The results shown were
achieved after only one micresurgical
procedure, The site demonstrated sta-
bility after & years of follow-up (Fig ).

The third patient [Fig %) demon-
strates a cosmetic papillary defect ore-
ated by a surgical incision, A harizon-
tal depression existed where an
incision was made and tissue was
removed, Patient discontent, root
axposyre, and papillary logs were the
consequences. & one-stage surgical
correction was achieved. Later, aftes
narmnal tissue contours wene achieved,
a new crown was placed. This patient
had an uneventful 3-year follow-up
(Fig 9t).
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Fig Ba  Class I sinwatnen wnepheing a 2o
lnss of papils reguinng 2 micisciplinary
approach for an astherls sasalt, The maal-
lary right central imcisor bad extruded. Slote
the incisal edlge waar of the cendral incisor
and the restorative boldup of the mesia)
sicte of the [ateral incsor. The patients histo
ry ricliadad foar Fr'h‘ﬁhﬂl::,l' Fathent ATATAPRS]
pach faikire resulted in farger defects,

Fig®a Froviows periodontal poosel reduc-
T U ey had craated a Class Y situation:
T roen of papilla fess on the mesial sudace
af tha maxillary gkt laterad inozor root
aRpELTE, anid at anesthate outcome.

Feg 8b  The valwme of connactive tissue Fig 8c  Viow at & wecks postsurgery indi-
graft used for papils recorsinection is cates improvements m closwe of the papl-
demonsiratad a5 the tiasue is bid aver the lary space. Previous extrusion of the central
surcgical site, Thee grall & sized and con- imcsor decreasad the mesiodistal dimen-
towired as needed, wion at the gingaal leval, socesaitaning

restorahon. (Figures Sa to Sc are reprinted
from tha Jownal of tha Caldarma Dantal
Ansaciation 2002:30:831-837}

Fig Bd (laft) Porcelain veneor restorations
are pged 1o conpletely close tha ambmsire
SRROR,

Fig Be [right}  Six-year postoperative fol-
lovae-uin showwing Aralthy issue.

Fig ¥b  Threeyes postoperaive folow. Fig @c Close-up view of restoredgralisd
ap after micrasurgeny and placemend of prapnlla anatonmy.

e creran on the fataral meisor demon-

strates complete restoration of tha inst pap-

ilary anatomy:
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Althowgh several papers descrbxe the
benefits gained using the surgical dis-
sacting microscope, well-controlled
studies must be accomplished to
determine whether surgical magnifi-
cation does enhance outoomes, <147

Dioes the suspensory suture
matter?

The coronally positoned flap is kept in
its new positon by releasing the flap
from underying tissues, and corenal
suturing of the flap. In the technique
presented, no werlical incigons ane
used. The authors rely on the thor-
ough release of the buceal and palatal
flaps by microsurgical dissection and
the placement of suspensony sutures.
Mo importantly, the suspensory
suture maintains the donor tissue
uncer the popilla and in g coronal pos-
tion until the overlying flap has
matured at its postsurgery position,
thus preventing apical migration o
displacement of the graft.

if there iz a large papillary defi-
ciency, a large amount of dssue will be
resquired o fill the space, & large graft
can be challenging to position through
the sulcular incsion. A small papallary
deficiency presents other problems
sternming from limited access into tiny

A thin, scalloped gingival unit is
uwsually very delicate, and gentls
manipulation of the tissues and micro-
scalpels can prevent madvertent sev-
ering of delicate tissues, The laxness of
the buccal and palatal flaps and the
use of lasso sutures are critical in ensur-

ing success, The graft tissue must be
contoured precisely for the individual
siter before the clinician can attermpt to
position i mio the papillary tunned,
Thick, fibrous tissue & the tissue of
chasce for papilla reconstruction.

Because of the small dimensions
of the interdental papilla and the lim-
ited accesss, sungical magnification and
microsungical instrumeants are recom-
rmgneied, a5 they assist the surgeon by
increasing visibility, eliminating unnec-
eosary releasing meisons or uninten-
tional incisions, and facilitating access,
thus mproving the predictability of the
DIOCEss.

The suspensory suture suppors
the graft in its new position for the first
two weeks after surgery. The suture
should be placed at the papillary base
to avoid tesaring of the papilla, The use
of e-PTFE sutures allows the surgeon
ko tghten the suture gently as the swr-
geon's knot slides on itself to achiswe
ideal tension.

The use of a specially modified
scalpel and magnification are of artical
importancs in the success of thes po-
cedure. A micro-scalpel allows the sur-
guan to lift the flaps from underlying
tissues without injury while avoiding
vertical inasions, thus martaining vas-
cularity to the surgical area. Burkhardt
and Lang®! have shown superior vas-
culanty and enbanced treatment outs
comes with microsurgeny. Once it is
modified into a | hook, the micro-
scalpel allows tunneling under the
interdental papills without splittng the
biszcal and lingual halves, A conven-
tional scalpel that cannot be bent may
not allow this precision, Belcher®™ has
disoussed the advantages of mioro-
surgery technigues, Sulunng mataenal

rmust retain its tensile strengtyand the
nesgdhe must be sharg and precise to
avoid excessive trauma to overlying
tissue. During the postoperative
perod, wooden and metal interpno-
imal cleaning tools that can compress
the papillary tissue must be avoided,

Orthodontic tooth movement can
create open gingival embrasure
spaces”? compromising the esthetic
outcome of adult orthodontic tooth
alignment, Alematively, orthodontic
root approximation @n also help to
Chase an open embrasuns space. Other
treatment modalities for embrasune
spaca dosure can indude restorative
reshaping of the adjacent teeth as well
as surgical addition as desaibed. The
authors’ expenence relates that surgical
imervention is most helpful when the
cavese of the papillary loss 15 a result of
a prewious surgical insult. The clinician
miust evaluate all of the causative para-
meters 1o choose the appropriate
treatment modalty in eadh indrvidual
Carher,
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