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ABSTRACT

A66-years-old female patientwas referredto Dental Hospital of Hasanuddin University with a fractured lower den-
ture thatimpaired patient’'s masticatory ability. Clinical examination showed full edentulousin both maxillaand man-
dible with flat mandibular ridge, absence of inflammatory signs, flabby tissues, and bone prominences as well. The
treatment plan was fabrication of complete denture with semi-adjustable articulator and modification in impression
technique inorderto produce retentive dentures. Preliminary impression and fabrication of anatomic cast followed
by bolder molding and physiological impression. Two-dots method was used todetermine the maxillomandibular re-
lation and measure vertical dimension. Position of the maxilla was transferred using facebow, whichattached to the
centric tray followed by mounting the cast onasemi-adjustable articulator with guidance from centric tray. Artificial
teethwere arrangedin lingualized occlusion scheme onwax-pattern and try-inwas done. After processing, remount-
ing and selective grinding were performed followed by finishing and polishing, andlastly with insertion of both den-
tures. Itis concluded thatimpressiontechniqueis one of the primary factors in managementofflatmandibularridge

in order to utilize surrounding tissues to have both active and passive retention in dentures.
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INTRODUCTION

Bone resorption occursfollowing tooth extract-
ion, and if atrophy occurs, it'll be followed by ex-
cessboneresorptionthat causes decrease of dis-
tance frommentalforamento alveolarridge crest.
Alveolarridge crestthatunderwent resorption will
eventually formflatorconcaveridge. Excessivere-
sorption of alveolar crest leads to flat ridge due to
loss of cortical plate layer.

Continuous excessive resorption is problematic
duetoits effectthat compromisesfulldenture func-
tion and thus creating disbalanced occlusion. Ac-
cordingto Atwood, resorption on mandible is four
timesbiggerthaninmaxilla. Altough resorptionrate
ofalveolar bones varies from individuals. Highest
resorption occurs 6 months after extraction of an-
terior teeth. Three years following extraction, resor-
ption on maxillais lower than on mandible.?

Ridge with severe atrophy will causeincrease
ininterarches distance, denture instability,and un-
retentive denture with an inability to withstand
masticatory pressure. Treatmentforindividual with
anthropic ridge is a challange faced by dentists
aroundthe globe duetothe nature of severe ridge
resorptionthatwill cause difficulties inthe process
of making adequate denture. Severe-atrophyridge
often found in the mandibular residual ridge than
the maxilla because the supporting tissue in the
mandibleislessthanthatin the maxilla; hence re-
sorptioninthe mandible occursinafasterrate than
that in the maxilla.?

Alongwith age, physiological changesalsoari-

seintheoral cavity. Physiological changes in the
oral cavity experienced by elderly patients are 1)
changes in oral mucosa. Increasing age causes
epithelial cells in the oral mucosa to experience
thinning, reduced keratinization, reduced capilla-
ries and blood supply, and thickening of collagen
fibers in the lamina propria. As a result, clinically
the oral mucosa appears paler, thinner and dry,
with aslowhealing process. This causes the oral
mucosa to be more easily irritated by pressure or
friction, whichis exacerbated by reduced salivary
flow;! 2) changes in arch size. Most of the aging
processis accompanied by osteoporotic changes
in the bones. Studies demonstrated that axial in-
clination ofthe teethin the human skull, followed by
loss ofteeth, is one of the reasons for the initial re-
ductioninthe alveolar bone height. Generally, the
maxillary teeth are directed downwards and out-
ward, thusthe reduction of bone generallyalso oc-
cursupwards and inwards. Due to this, the outer
cortical plate of boneisthinnerthanthe inner one.
Resorption of the outer part of the bone cortical
plate takes place more and more rapidly, thus, the
maxillary archwillbe reduced to a smaller size in
all dimensions and also the surface of the tooth
base will be reduced. In the mandible, the inclina-
nation ofthe anteriorteethis generallyupward and
forward fromthe occlusal plane, whereasthe pos-
teriorteethare more vertical or slightly tilted lingual-
ly. The outer surface of the bone cortical plate is
thickerthanthe lingual surface, exceptforthe mo-
lararea, alsothe lower edge ofthe mandible is the
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thickestcorticallayer, sothatthe bite rim direction
ofthe mandible looks more lingually and downward
in the anterior region and buccal in the posterior
region. Resorptioninthe mandibularalveolar bone
occurs downward, backward, and then forward.
Therewere changesinthe musclesaroundthe oral
cavity, the relationship between the interarches
distance, and changesinthe space of the mandi-
bular and maxillary positions; 3) alveolar rim re-
sorption. Bone will experience resorption where
atrophyis always excessive.l Excessive resorption
ofthemandibular alveolar bone causesthe mental
foramen to approach the crest of the alveolar
ridge.? Alveolar crest that underwent resorption
willformflat or concave ridge with knife edged sha-
pedcrest. Excessiveresorptionatthe crest of the
alveolarboneresultsinaflattenedridge duetoloss
of the cortical layer of bone. Excessive and conti-
nuous ridge resorption is problematic because it
causes poor complete denture function and imba-
lance occlusion. The main risk factors for this re-
sorptionarethe degree of previousbone loss, ex-
cessive occlusal forces during mastication and
bruxism.? Residual alveolar ridge resorption has
been put forward in many theories and research
results. Theresorptioninthe mandibleisfourtimes
that ofthe maxilla.# The greatestresorption occur-
redinthe firstsixmonths after the extraction of the
upper and lower anterior teeth. After three years,
the resorption was very small compared to the
mandible;4) changesin salivary flow. Many elderly
patients receive medication or develop systemic
diseasesthatalsoaffectsalivary functionand may
lead to dry mouth or xerostomia. Reduced salivary
flowwill interfere with denture retention, because
itreducesthe salivaryadhesionbond betweenthe
denture base and softtissues and causesmucosal
irritation. This situation causesdecrease intheabi-
litytouse denturesto and leads to lower mastica-
tory ability, denture fitness is reduced, the patient's
sensitivity to friction from dentures increases.!
Inthe case ofthe lower jaw with a flat ridge due
to resorption, muscles attachments arelocated at
thetop oftheridgethusitwilleasily cause dentures
tomove and dislodge. Thefabrication of complete
denturesinthe lowerjawwithaflatridge hasits own
problemsin achieving good and satisfactoryresults.
Difficulties were mainly found in obtaining the re-
tention, stabilization and support of complete den-
ture.Incase of continuous resorption of the alveo-
larridge, facialmuscles namelythe lipsand cheeks,
are ultimately unsupportedandtendtofall into the
oral cavity. At the same time the tongue enlarges
to fill the space previously occupied by teeth and
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alveolarbone. Furthermore, aspace will be formed
in the oral cavity in edentulous ridge, whichis cal-
leddenture space. Resorption ofthe alveolarridge
willreduce the amount of mucoperiosteal attach-
menttothe bonethusreducing buccal and lingual
vestibular space. These changes make it difficult
forthe clinicianto distinguish anatomicaland func-
tional boundaries of the oral cavity.®
Resorptioninthelowerjaw will cause flat ridge
because muscle attachments are located at the
alveolar crest. These conditions greatly affect man-
dibular complete denture where reduced vestibu-
lumwill cause difficulty for the clinicians to disting-
uish anatomical and functional boundaries of the
oral cavity. There are several ways to overcome
these problems during mandible full denture fabri-
cation.For example, by performing lingual sulcus
deepening and vestibuloplasty to create beneficial
ridge shapethatwill provide good supporting area
fordentures. However, patients often suffer disad-
vantageduetovarious side effects after undergo-
ingsurgical procedures,namely postoperative de-
figuration,anesthesiaand neuralgia pains. Inaddi-
tion to vestibuloplasty, denture implants can also
bemadein patients with flat ridges. However, this
methodis performed on patients who really meet
bothlocaland generalindications. In addition, the
surgical steps carried outinthe process of making
theseimplants canalso cause various side effects
and failures, such astraumaon mental nerve and
jaw fracture. Seeing the various side effects that
canoccurinthe methodsdescribedabove,inorder
to obtain satisfactory mandibular complete denture,
aspecialimpressiontechnique canbe usedto un-
derstand and look forvarious retention possibilities
from the location of the muscles around the den-
ture. The main effect of mandibular alveolar ridge
resorption on complete dentures is retention of
denture. Muscle bundles located at the top of the
ridge cause great dislodging force. The effect of
these forces onretention and stability of dentures,
as described above, is closely related to the im-
pressiontechnique used. Agooddenturewillhave
goodretentionifitis produced fromagoodimpres-
sion. However, the shape and size of the ridges
affectretention and stability of complete dentures,
with radical changes inthe edentulous mandibular
archduetoresorption,impressiontechniquesused
inthe fabrication of complete dentureswillnot pro-
duce the expected results.®
Impressiontechniqueis one ofthe mostimport-
portant stages in the fabrication of a mandibular
complete denture with flat ridges to get adequate
results, and can be performed in two stages; the
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initial and then functional impression. Functional
impressionisintendedto recordthe supportingtis-
sue structure andform a peripheral sealwell. This
situation provides maximum retention and stabilty
ofthe denture.Impression onflatridgeisintended
to take advantage of all possibilities of tissue fix-
ationboth active and passive in dentures. As pre-
viously described, alveolar bone with flat ridges is
inferior for retention and stability in complete den-
tures. Muscle attachmentsarelocated close tothe
crestoftheridge and cause avery large dislodging
force ondenture.Forthisreason, thelimits of muscle
movementandthe spaceinwhichthe denturecan
be extendedwithoutremovingthe denture mustbe
accuratelyrecorded ontheimpression.Impression
like this can be obtained from the dynamic im-
pressionmethod. Dynamicimpression technique
isanimpressiontechnique that can record mova-
ble muscleinmucosal areaforthe extension ofthe
denture border without causing the denture to be
dislodged. The advantages of dynamicimpression
technique are avoidingdislodging effectinthe form
ofanimproperdenture border,and utilizingas much
active and passivetissue fixation. These advanta-
ges are a direct result of the impression material
being formed by functional movements of the mus-
clesand muscle attachmentalong the border ofthe
denture base. In dynamic impression technique,
theimpressionisformed by the functional activity
of muscles and muscle attachments, thusclinicians
donotreally needto doas many estimations as in
convensional technique. Estimation for posterior
extension or lingual flange extention according to
Schreinmokers suggestionare notrequiredin the
dynamic impression technique.®

Dynamic impression

Thisimpression technique maximizesthe sup-
portaspects of denture base withtwo approaches,
namely functional and anatomical. Impression is
acquired using close mouth technique and for the
last phase, open mouthtechniqueis performed to
acquire anatomical support.

Step by step procedures are 1) fabricate both
maxillary and mandibulary occlusal rim on diag-
nostic model and individual tray; 2) both maxilla-
ry and mandibulary occlusalrims should be occlu-
ded to acquire vertical dimension. It is imperative
tonotethatbothrimsare occluded without any in-
clination; 3) after acquiring correct occlusion and
verticaldimension, borderextensionshould be per-
formed using tissue-conditioning materials. Lingual
border canbeformed by asking patientstodo spe-
cifictongue movements suchastouchthe cheeks
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andtouchingupper lips with patient’stongue. Phy-
siologic movementshould alsoberecordedin this
step by instructing patientto say ‘coo’and ‘eee’ as
they occlude the rims. It should be noted, for the
firstapplication the conditioning material it mustbe
appliedinathicker consistencyto obtain maximum
expansion; 4) repeatstep number3asmanytimes
possible to obtain desired border extension.Each
repetition, conditioning materialappliedshould bein
athinner consistency comparedtothefirston. Re-
move excessive border extension using warm
knife. Overextendedimpressiontray border could
beidentified by observing which area causes the
impressiontrayto be dislodged during normal man-
dibular movement; 5) after proper border molding
and extension with conditioning material were fi-
nished, finalimpression should be made using po-
lysulphide rubberwith open mouth technique and
proper border molding scheme. This process mini-
mize pressure during closed mouthimpression and
produce better surface; 6) beading and boxing is
not necessary for this type of technique because
it is a tedious and time-consuming process. Cast
should be pouredimmediately to avoidtissue con-
ditioner and polysulphide distortion.

Sublingual impression technique

This impression is intended to obtain the hori-
zontal extensionfor the lingual flange up to subling-
ual area to obtain adequate retention and stabili-
zation from nearby muscles. Stabilizationforce ob-
tained from muscle is obtained from the tongue
muscles, whichhold the denturein place by leaning
on the lingual flange. Inadditionto muscle forces,
thereis alsoatmospheric power obtained fromthe
border seal due to the expansion of the base.

Step-by step of this impression technique are
1) first impression using irreversible hydrocolloid
or compound impression material; 2) fabrication
ofindividualtray, after study modelis obtained, itis
then outlined coveringlabial, buccaland sublingual
areas. In sublingual areas, relief should be made
with 3mm thick wax. Afterwards, individual tray is
fabricated using baseplate wax or self-curing acry-
lic followed by baseplate trimming. The borders of
lingual flanges should be localized in moveable
grooves between sublingual floor and sublingual
eminence. Similar procedures should alsobe con-
ducted for buccal and labial area; 3) next, muscle
trimmingis performed,inthe lingual area oftheim-
pression tray material is added to record the bor-
der of the periphery and then functional move-
mentsare carried outsothatthe genioglossus and
frenulum muscles can be free, then patientisins-
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structedto stick their tongue out. The formation of
amargininthis areashould provide agood border
sealforadequate retentionwhenthe patientopens
the mouth and movesthetongue; 4) lastly, physio-
logicalimpressionis carried out, beforehand holes
should be drilled on individual tray in areas that
need pressure-relief. Thenthe zinc oxide eugenol
impression materialthathas been mixed well,isap-
pliedtoanimpressiontray andinsertedintothe pa-
tient'smouth. In this position, aswallowing motion
isthen performedto activate the lingual parapros-
thetic muscularsystem. Next, the patient is asked
tomake relief on the lingual frenulum and the ge-
nioglossus muscle. Lateralmovements should also
be performed to record movement of the floor of
the mouth. After that the cast is poured to make a
working model.

CASE

A66-year-oldfemale patient (Fig.1) cametothe
Unhas Dental Hospital with a complaint of a bro-
kenlower denture that made it difficult for the pati-
entto chewfood(Fig.2). The patienthas beenusing
fulldenture 21 years ago. The patientwantsto have
anewdenture made sothathe canchewfood pro-
perly again.

Fgure 2 Intraoral photgraph

Figure 3 Border moulding and physiologicalimpression

MANAGEMENT

First, it was done anatomical impression and
fabrication of anatomicalmodel. Then fabrication
of physiologicalimpressiontray, border moulding,
and physiological impression. Individual tray was
fabricated using acrylic; border molding was per-
formed by imitating functional movements using
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green stick compound; physiological impression
using PVS impressioncompound (Fig.3). Then, it
was done beading, boxing,andworking model fa-
brication (Fig.4).

Figure 4 Beading and boxing of physiological impres-
sion followed by making working model

Afterfabrication ofbase andbite rim, it was fol-
lowed by performed measurementof upper bite rim
height, adjusting labial fullness, parallelism, deter-
mination of vertical dimension, determination of
centric relation and fixation the rims.

The bite rims were fixated, thenremoved from
the patient’s mouth and placed onthe working mo-
del, which were thenmounted into a semi-adjust-
ed articulator via facebow transfer to articulator
(Fig.5). Mounting to articulator, artificial teeth ar-
rangement, and try in (Fig.6)

Figure 6 Artificial teeth arrangement and try-in

Arrangement ofthe artificialteeth using concept
of lingualized occlusion due to the fact that man-
dibular posterior ridge is flat, thus this occlusion
scheme was selectedto minimize pressure in the
area. Anteriorteethwere arrangedjustlike normal
anteriorteetharrangement;inthis case, upperand
lower incisor relation was as follow overbite=0mm,
overjet = 1-2 mm; mandibular teeth arrangement
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was setinaway that matches the upper arrange-
ment. Posteriorteeth were arranged as non-ana-
tomical teeth on lower posterior area and upper
molars palatal cusp contacts central mandibular
molar fossa during occlusion.

Denture processing flasking, packing, curing,
deflasking, finishing, and polishingand remounting.
Laboratory remountingto check if there were any
occlusalchangesafter processing and clinical re-
mounting was perfomed when checking centric
relation (Fig.7).

Figure 7 Acrylic model

At try-in and insertion stage, denture inspec-
tion (Fig.8),that is borders to ensure there wasn’t
anysharparea, denture adaptation using PIP (Fig.
9), retention and stability were checked,and occlu-
sion and articulation were checked.

Figjure 9 Tissue adaptation'and insertion

Postinsertion instructions were told to the pa-
tient, to maintain oral and denture hygiene, wear
dentures continuously for the first 24 hours for
adaptation, clean dentures under running water,
remove dentures at night to give supporting tis-
sue some rest, when removed dentures should
be kept in a container whilst keeping the dentu-
res in damp condition.

Atfirstcontrol | (one day after insertion), a tho-
rough inspection of the dentures and oral cavity
were performed, thatisinspectingifthere was any
etythematous areas, If tissue irritation occur the
flangesorintaglio of dentures that caused it were
trimmed; retention, stability, occlusion, articulation,
phonetic and esthetic were checked (Fig.10). The
patient was instructed to maintain oral and den-
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ture hygiene, use denture only to chew soft food,
avoid hard and sticky food, remove denture before
goingtosleep, clean denture underrunning water,
keep denture in a container whilst ensuring that
denturesare indamp stateandcomefora second
control visit 3 days after the first control visit.

Figure 10 First control visit after insertion

At control Il (three days after insertion, exami-
nation were performed; subjective examination that
is patienthas no complaintwheter retention, stabi-
lity, occlusion, phonetic, or esthetic,andthere were
no any part that cause irritation or discomfort; ob-
jective examination thatis no complaint, no gingi-
valirritation. The patientwas instructed to maintain
oraland denture hygiene, use denture onlyto chew
softfood, avoid hard and sticky food; remove den-
ture before going to sleep; clean denture under
running water; keep denture in a container whilst
ensuring that dentures are in damp state; come
for a third control visit 7 days after the first control
visit.

Atcontrollll, examination were performed like
subjective examination: patient has no complaint
wheter retention, stability, occlusion, phonetic, or
esthetic, and there weren’tany partthat cause irri-
tation or discomforts; objective examinations: no
complaint, no gingival irritation. The patient was
instructed to maintain oral and denture hygiene,
usedenture onlyto chewsoftfood, avoid hard and
sticky food; remove denture before goingtosleep,
clean denture under running water, keep denture
in a container whilst ensuring thatdenturesare in
damp state, periodic control every 6 months to
check if there’s any problem

DISCUSSION

Impression technique is a vital step in the fa-
brication of a complete denture for a patient with
flat mandibular ridge to ensure adequate results.
Impressions are usually done in two steps, which
are preliminary impression and functional or se-
condary impression. Functional impressions aim
torecordthe supporting tissue structure andform
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aperipheralborderthatcan cover the border seal Itis concludedthat difficulties were mainly found
well. This situation provides maximum retention inobtainingthe retention, stabilizationand support
and stability of the denture. Impressionforthe flat  ofthecomplete denture. Therefore, the impressi-
ridge should aim to take maximum advantage of onisone of the main factors in the success of the
all possible of tissue fixation both active and pas-  denture with a flatridge by utilizing the surround-
sive for fabricating dentures.® ing tissue to have active and passive retention.
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