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ABSTRACT

Geriatric patient has compromised medical conditions, physical disability, and cognitive impairment, thus the treatment plan must
consider many factors both local and systemic condition of the patient. The main problem that often arises when treating edentulous
patients, especially in elderly patients, is severe mandibular ridge resorption. This makes it difficult to achieve retention and stabilization
of the mandibular complete denture. One technique to overcome this problem is using suction effective mandibular complete denture
introduced by Dr. Jiro Abe. This method can provide sealing of the entire denture border including the retromolar pad area. This report
aimed to elaborate the management of flat mandibular ridge using modified suction-effective method in geriatric patient. A 71-year-old
male geriatric patient with fully edentulous teeth came with history of hypertension and high risk of falling. The patient had never used
any denture before and wanted to be able to eat properly and seek improvement in appearance. The mandibular showed highly resorbed
ridge along with spongious tissue. Modification of this technique carried out by utilizing semi-adjustable articulator and the use of bite
rim mounted on custom tray which facilitated closed-mouth impression that is in accordance with patient’s functional movement in
occlusion state. Rehabilitation of complete denture in elderly patients must consider efficient and appropriate method according to the
patient's systemic and local conditions. Flat ridge management in geriatric patient using semi-adjustable articulator and modified

suction-effective method can provide retention and stability in mandibular complete denture. (IJP 2025;6(1):44-49)

Introduction

Geriatrics is a branch of medical discipline that studies aspects of health and
medicine for the elderly, including health services for the elderly by studying
all aspects of health in the form of promotion, prevention, diagnosis,
treatment, and rehabilitation. Geriatric patients are elderly patients who have
more than one physical and/or psychological disease; or have one disease
and experience disorders due to decreased organ function, psychology,
social, economic, and environmental conditions that require integrated
health services with a multidisciplinary approach that works in an interdisci-
plinary manner.

Generally, geriatric patient has compromised medical conditions,
physical disability, cognitive impairment, thus treatment plan must consider
many factors both local and systemic condition and best treatment plan for
patient? Degenerative condition in elderly might affect treatment plan,
design of prostheses, and modification in making a denture may be needed
to restore the function of teeth? In treating geriatric patient, prosthodontist
must have knowledge not only about aging in general, pathologic, and oral
manifestation of systemic condition, but also special communication with
elderly:s

Local intraoral condition which frequently found in elderly is
missing all the tooth. Edentulous ridge that has been left for a long time
resulted in significant alveolar bone resorption. The mandible is more difficult

to achieve stability, retention and support compared to the maxilla due
to limited denture bearing area of the residual ridge, tongue mobility in
the mouth, and extensively mobile mucobuccal fold during mouth
opening and closing.5”

The main problem that often arises when treating edentu-
lous patients, especially in elderly patients, is severe mandibular ridge
resorption8 This makes it difficult to achieve retention and stability of
the mandibular complete denture.® One technique to overcome this
problem is using suction-effective mandibular complete denture
introduced by Dr. Jiro Abe# This method can provide sealing of the
entire denture border including the retromolar pad area with the aid of
oral soft tissue which located in buccal mucosa, sublingual tissue, and
the tongue sidewall.”©

Good prognosis may be achieved due to optimal impres-
sion method which determine retention, stability, and support of soft
and hard tissue in denture# The preliminary impression play an
important role in the making of suction-effective complete denture
because it needs to record mandibular at physiological and rest
position. it will affect the custom tray and final impression can imprint
muscle attachment movement and minimal deformation in retromo-
lar pad area thus creating suction effect.”

Suction-effective denture has the concept of creating
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Table 1. Result of P3G assessment form

Assessment Result

Activity of Daily Living (ADL) with Barthel Score 19
modification index

Instrumental Activities of Daily Living Score 8
(IADL) Lawton Independent
Risk of falling in elderly Score 8: High risk of falling

Score 3: No depression

Geriatric Depression Scale (GDS)
possibility

Mini Cog dan Clock Drawing Test (CDT4)

Score 2: Decreased cognitive

function
(Remember 4 words but

couldn’t draw a clock of 11.10)

Mini Nutritional Assessment (MNA)

Category B: mild dependent

Score 19 : Risk of malnutrition

1 uxh
Figure 3. Panoramic X-ray
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Figure 1. Clinical intraoral photograph of right side, frontal
and left side

negative pressure between inner surface of the denture border and
mobile mucosa during swallowing or occlusion located in 4 areas
which are labiobuccal, sublingual fold, retromylohyoid fossa and
lateral of the tongue and buccal mucosa in retromolar pad area.
Modification of this technique carried out by utilizing semi-adjustable
articulator and the use of bite rim mounted on custom tray which
facilitated closed-mouth impression that is in accordance with
patient’s functional movement in occlusion state.

This report aimed to elaborate the management of
complete denture in flat mandibular ridge using modified suction-ef-
fective method in geriatric patient.

Case Report

A 71-year-old male geriatric patient with fully edentulous teeth came
to RSKGM FKG Ul with history of hypertension and high risk of
falling. There's no history of spontaneous bleeding in patient, last
tooth extraction was conducted around 2 years ago at the front left
upper tooth due to mobile tooth. There's also no history of making a
denture before. This may ease the making of denture since patient
didn't have any experience in using a denture. The patient wanted to
be able to eat properly and seek improvement in appearance.

There's no abnormality found on extraoral clinical
condition. The patient profile is concave. Intraoral examination
showed missing all mandibular and maxillary teeth figure 1and figure
2. The ridge is oval with medium in height, in maxilla. In mandibular,
the ridge is flat in posterior left and right and oval in anterior with low
tissue resistance. There's also present sufficient mobile oral mucosa
in retro mylohyoid fossa and in anterior. The retro mylohyoid space is
short, there's no tori or exostosis. The jaw relation is orthognathic.

At the first visit, the patient is also instructed to take a
radiograph figure 3. Dental radiography, especially panoramic, has
been used to predict lack of bone mineral density in patients. The
mandibular cortical index (MCI) and panoramic mandibular index
(PMI) have been developed to assess and quantify the quality and
quantity of mandibular bone mass to observe signs of resorption in
identifying osteopenia.'® Radiographic examination showed missing
in all mandibular and maxillary teeth. Cortical index is 3 mm. There's
decreasing in bone density. Mandibular Cortical Index (MCI) is
measured on the appearance of the lower border cortex of mandible,
distal to mental foramen. MCI classified as C2 based on thickness
and patterns of intra-cortical resorption of mandibular cortex. Mean-
while Panoramic Mandibular Index (PMI) is measured as ratio of
superior margin of inferior mandibular cortex and bottom of the
mandible at the middle of mental foramen.®* Normal value is >0,3
while this patient has 0,3.

Geriatric  patients have different characteristics and
syndromes so they require a special approach oriented to bio-psy-
cho-social aspects so that patient management can be complete.!*
By filling in the P3G form or known as Complete Geriatric Patient
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Assessment, geriatric patients can be treated comprehensively,
and their management becomes more effective and efficient.
Components that need to be evaluated include assessing the
patient's physical, functional status, mental and cognitive status,
and nutritional status. It is hoped that this multidimensional
assessment can enable operators to understand the condition of
geriatric patients whole fully, thus supporting the success of the
treatment that will be carried out on the patient. 15

Based on the result of P3G assessment form table 7,
the patient has a high fall risk score. The follow-up to this patient
includes by identifying with yellow bracelets/ribbons while the
patient in the hospital area. In addition, it is necessary to provide
fall prevention education to patients and families. Treatment
includes addressing risk factors for falls such as eye health,
vision, hearing, and muscle health.> Therefore, prevention needs
to be carried out by assessing the risk of falls in elderly patients
with P3G form instruments.

The patient also has decreased cognitive function.
Cognitive function is one of the complex functions in human
body which located in brain. Cognitive is related to all mental

P ’ activities associated with thinking, finding out and remember-

gure 4. A.. Preliminary cast sing FCB tray, B. Centric tray ing.'s Further evaluation needed to examine decreased cognitive
record, C. Centric tray mounted on articulator and custom tray function but communication with the care giver about cognitive
were made with bite rim mount function stimulation can be done. Cognitive function stimulation

is an activity in the form of providing stimulation or incentives to
elderly people to improve and optimize their cognitive function,
such as physical and non-physical activity.® The patient also has
risk of malnutrition. Recommendations for balanced nutrition for
the elderly is needed. The care giver must be provided the
information about setting dietary pattern for cognitive impair-
ble ment."”

Management of this patient carried out with modified
suction-effective method in mandibular complete denture.
Started with preliminary impression of the maxilla with a stock
tray, and the mandible with a Frame Cut Back (FCB) tray (J.
Morita Corp, Tokyo, Japan). To obtain a seal in the posterior part
of the oral cavity, contact between the denture and the soft tissue
in the retro molar pad area is required® This was helped by
using FCB tray which has removed posterior lateral ridge wall
and the retromolar pad area so that deformation at retromolar
pad can be minimized.”2

The initial impression is carried out with alginate
irreversible hydrocolloid (Aromafine, GC, Japan) with two
different consistencies. The patient is asked to rest his tongue on
the tray, then the tray is pressed for 7-10 seconds, then the patient
is asked to close his mouth until the material sets.”> Do not press
on the tray so that the situation in the oral cavity can be
reproduced in real time. While waiting for setting, the patient's
cheeks are gently massaged upwards to prevent the accumula-
tion of impression material in the cheeks. The closed-mouth
impression technique formed negative pressure on the inferior
surface of the denture base when the denture sits on the alveolar

L 5 " ﬁ‘ (- e b
Figure 7. Mounting on semi-adjustable articulator
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Figure 10. Modified suction-effective complete denture
inserted in patient, A. Extra oral profile before insertion, B.
Extra oral profile after insertion

ridge."2 The retromolar pad must be imprinted well assuming that when
the mouth is closed, the mandible is at rest position.’2® The impression
then followed by type Ill gypsum for casting figure 4A.

At the same visit, the jaw relationship is recorded using a
centric tray. Previously, the patient's vertical dimensions had been
measured using the Niswonger method. Initial bite record measure-
ments used heavy body material (Flexceed, GC, Japan) on the Centric
Tray (Ivovlar Cicadent, AG, Schaan, Liechtenstein) figure 4B. The patient
is asked to practice closing the mouth in a relaxed condition, then insert
the centric tray slowly and the patient is instructed to close the oral cavity
until the initial occlusion vertical dimension (OVD) size matches that
before inserting the centric tray2° With this centric tray, initial VD is
obtained 2-3 mm above the patient’s original OVD.218

In this modified suction method, the study model was mount-
ed on non-adjustable articulator. With the aid of the centric tray, individu-
al custom trays were manufactured with bite rim mounts figure 4C.112
The bite rim mounted in a custom tray helped in doing closed-mouth
impression because the denture will sink slightly when teeth are brought
into the occlusion from the mandibular resting position so that negative
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pressure will form, and a suction effect occurred. It is important to
imprint the appropriate denture border that is in accordance with
the patient's functional movement when the teeth are in
occlusion.?

The custom trays were checked, the outline was
different from the conventional custom tray which was based on
muscle attachment.8 The custom tray needs to cover the entire
area required for the suction mechanism so that the denture
border is completely sealed by the mobile oral mucosa. The
custom tray must avoid buccal frenulum, mentalis muscle attach-
ment, median inferior labial frenum, and sinew string. The sinew
string mucosa forms in the area of buccal root of the retromolar
pad, posterior to second molar when in tension. This will pull the
buccal mucosa firmly inward when swallowing and closes the
space posterior to M2 which affect the formation of the Buccal
Tongue Contact (BTC) point. The posterior border seal is support-
ed by contact of the buccal mucosa with the side of the tongue on
the retromolar pad when closing the mouth which called as BTC
pointh,ﬂJB,@

At the second visit, final impression was acquired.
Border molding was performed by functional movement to
obtain a complete seal at the denture border and imprint the
shape of the denture border which is in harmony with patient’s
functional movement when in occlusion. During the
closed-mouth impression, the patient was instructed to move the
lips forward, saying ‘woo, then asked the patient to retract the
corner of the mouth, saying ‘eeh to record the movement of the
lips and buccal mucosa. After that, move the tongue to one side
or another to record the movement of the tongue. The patient
then asked to push the tray with the tongue to record the floor of
the mouth in tension condition and the mylohyoid muscle during
contraction. Asked the patient to swallow 2-3 times to record the
mentalis muscle in active condition and records all movements of
the oral cavity 01219

The border molding firstly performed on maxilla by
applying adhesive tray material at the edge and intaglio of
maxillary individual tray. Inject PVS double impression (Flexceed
Kit Putty and Light Body, GC, Japan) heavy body material on all its
edges. The maxillary individual tray was inserted followed by
mandibular individual tray. The patient was instructed to close the
mouth and performed 5 functional movements which mentioned
previously. The individual trays were removed subsequently, then
evaluated and eliminated the excess of the material, especially the
inner surface of the tray by using scalpel” The procedure was
continued by injecting light body material on the intaglio of
individual tray to obtain final impression. The maxillary individual
tray was inserted initially followed by mandibular tray, and the
patient was instructed to do the same movement as in border
molding. Wait for the material to set then remove the tray and cut
the excess material. The next step was to acquire border molding
of the mandible, the final impression then continued with the
same procedure as in maxilla figure 5.1 The final impression was
performed beading and boxing then poured with gypsum type IV
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material to obtain a working cast.

The 3rd visit, the definite OVD was measured using
Niswonger method. The correct OVD and closest speaking space
were confirmed by counting down, checking the proper pronunci-
ation space.” The bite rims fixated and patient's median, canine and
smile line were marked. The facebow transfer then performed on
patient using BioArt facebow transfer (Elite Facebow Transfer)
figure 6. It resulted from plane orientations and angles according to
the anatomical and physiology conditions of the patient's maxilla
and horizontal axis2' The bite rims were mounted on working cast
using BioArt semi-adjustable articulator figure 7. This provided the
denture that had occlusion and articulation similar with that of the
patient” The tooth elements were then arranged based on centric
occlusion, protrusive and lateral movement. The lingualized form of
balanced occlusion was recommended for flat mandibular ridge
which was done on the patient. Lingualized occlusion is indicated
in patients with severe ridge resorption because it is more stable
while chewing and can produce less occlusal force compared to
bilateral balance occlusion so there is less pain”

Atthe 4th visit, the complete denture wax was tried in for
the patient figure 8, When trying it, listen to the patient's opinion
and preferences in aesthetic aspect. Check tooth color, shape, and
alignment to see if they match the patient's face’2 The profile,
retention, stability, and occlusion were checked by the operator.
Then the gum cuff was performed then the complete denture wax
was subjected to packing. The following visit was the insertion of
modified mandibular suction-effective complete denture figure 9
and figure 10. The adaptation of denture bases with the mucosa
were checked along with occlusion and articulation. The patient
was given advice and instructions in using and cleaning the
denture. The control visits were conducted to evaluate the adapta-
tion of the denture.

Discussion
Rehabilitation of complete denture in elderly patients must consider
efficient and appropriate method according to the patient's system-
ic and local conditions. The Complete Geriatric Patient Assessment
or called as P3G form was provided by Indonesian Ministry of
Health, which facilitated geriatric patients be treated comprehen-
sively, and their management becomes more effective and efficient.
Components that need to be evaluated include assessing the
patient's physical, functional status, mental and cognitive status,
and nutritional status.'#1

Dentures that sit on a resorbed residual ridge are more
likely to be unstable. Therefore, it is more susceptible to air leaks at
the edges and seals of the denture which can reduce the success
rate of prosthodontic treatment. A study conducted by Hiroki li
stated that mandibular suction-effective denture had a success rate
of up to 86.9%:82° The treatment stages are based on the concept
of creating negative pressure between the denture and the alveolar
mucosa by forming an effective and strong seal around the edges
of the denture with the moving oral mucosa.’®

Zarb stated that the aim of the denture impression
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technique is to expand the area that is resistant to pressure to
achieve retentive and stable dentures.? This was obtained by initial
impression of the oral cavity under static conditions. Dr. Jiro Abe
developed the Frame Cut Back (FCB) Tray to support this. Modifica-
tion of this technique carried out by utilizing semi-adjustable
articulator and the use of bite rim mounted on custom tray which
facilitated closed-mouth impression that is in accordance with
patient's functional movement in occlusion state.’

Anatomical markings are factors that help in fabricating
dentures so that they have maximum surface area without being
affected by muscles.2° The most important anatomical signs include
retromolar pad, distobuccal border of denture, mylohyoid muscle,
and Someya's sinew string.?°

A study about masticatory movement in suction-effective
denture showed efficient result. The masticatory patterns of
right-side chewing, left-side chewing, free mastication showed
reduction in mouth opening-closing time, an increase in the amount
of mouth opening, an increase in speed of mastication and stable
chewing rhythm.®

Conclusion

It can be concluded that flat ridge management in geriatric patient
using modified suction-effective method can provide retention and
stability in mandibular complete denture- Rehabilitation of complete
denture in elderly patients must consider efficient and appropriate
method according to the patient's systemic and local conditions The
patient had improved in appearance and masticatory function- It is
hoped that the patient’s malnutrition condition can also be improved
by utilization of mandibular suction-effective denture and education
regarding good nutrition-

References

1. “PMK No. 79 Tahun 2014 Tentang Penyelenggaraan Pelayanan
Geriatri Di Rumah Sakit ”

2. Holm-Pedersen P, Walls A, and Ship J, “Textbook of Geriatric
Dentistry,” in Third Edition, vol. 3, UK, 2015.

3. P. K. Friedman, “Geriatric DentistryX: Caring for Our Aging
Population,” Oxford: John Wiley & Sons Inc., 2014.

4. Papas AS, Niessen LC, and Chauncey HW, Geriatric Dentistry
Aging and Oral Health. MO: Mosby, 1991.

5. M. I. Macentee, D. Prosth, F. Miiller, and C. Wyatt, “Oral Health-

care and the Frail Elder A Clinical Perspective Associate Editors.”

6. K. Sato, “Comparisons of Masticatory Movements while Wearing
Complete Mandibular Dentures with and without Suction in a
Totally Edentulous Subject,” 2008.

7. R.M.Sitalaksmi, D. Nugroho Juanda, T. N. Eleena, and T. A. Noor,
“Management of Edentulous Patient with Extensively Resorbed
Alveolar Bone using Suction-Effective Denture: A Case Report,”
2023. [Online]. Available: http://www.jidmr.com

8.  Hiroki Li, “A retrospective study of risk factors for Suction-Effec-
tive Mandibular Complete Dentures,” Journal of Acad Clin
Dentistry, vol. 36, pp. 184-191, 2016.

9. Chopra D, Tandan A, and Gupta V, “Enhancing the Retention of
Mandibular Complete Denture in a SeverelyResorbed Mandibu-
lar Ridge by Incorporating Multi - Suction Chambers:A Case
Report,” Journal of Dental Sciences & Oral Rehabilitation, pp.
35-38, 2013.

10. J.Abe, “The suction mechanism of the lower complete denture,”
2007.

11. K. Kokubo, D. Technician, and J. Abe, Special Edition The fabrica-
tion of suction-effective mandibular dentures based on the BPS ®
concept. 2012.

12.  Abe J, Kokubo K, and Sato K, Mandibular Suction Denture and

INDONESIAN JOURNAL OF PROSTHODONTICS

DOI 10.46934/ijp.v61i1.296



49

Volume 6 Issue 1

BPS, A Complete Guide. Quintessence Publishing, 2012.

A. Bajoria and P. Patil, “Bone mineral density measurement of the
jaws-a review,” 2014. [Online]. Available: www.iprobegrp.com
Kusdhany MF and Wimardhani YE, Kedokteran Gigi Geriatrik: Konsep
dan Tata Laksana Komprehensif. Universitas Indonesia Publishing,
2023.

Kementerian Kesehatan Rl, “Juknis instrumen Pengkajian Paripurna
Pasien Geriatri (P3G),” 2017.

M. S. Prahasasgita and M. D. Lestari, “Stimulasi Fungsi Kognitif Pada
Lanjut Usia Di Indonesia: Tinjauan Literatur,” Buletin Psikologi, vol. 31,
no. 2, p. 247, Dec. 2023, doi: 10.22146/buletinpsikologi.80371.

G. Pandhita S, P. W. Laksmi, and E. Marfianti, “Penatalaksanaan
Komprehensif Lansia dengan Penurunan Fungsi Kognitif dan Demen-
sia,” Sanus Medical Journal, vol. 2, no. 2, pp. 18-22, Aug. 2021, doi:
10.22236/sanus.v2i2.7430.

Abe J, Kokubo K, and Sato K, “4 Steps from Start to Finish: Mandibu-
lar Suction-effective Denture and BPSK: A Complete Guide,” in

INDONESIAN JOURNAL OF PROSTHODONTICS

DOI 10.46934/ijp.v6i1.296

19.

20.

21.

22.

Mandibular Suction-effective Denture and BPS, 2012, pp. 1-10.

J. Abe, “Clinical Denture Fabrication to Achieve an Effective Suction
of the Mandibular Complete Denture Enhancement of the Posterior
End Border Seal around the Retromolar Pad,” 2011.

Dogra S, Dhawan P, Tandan P, and Tomar S, “Mandibular Suction
Effective Denture for Severely Resorbed Ridges-A Review,” Journal
of Prosthodontics Dentistry, vol. 15, no. 2, pp. 17-23, 2020, [Online].
Available: https://www.researchgate.net/publication/344041731

Ari MD, Laksono H, Laksono V, Sanjay RA, Pramesti TR, and R. M.
Sitalaksmi, “Management of a complete denture in the flat mandibu-
lar ridge using a semi-adjustable articulator along with an effective
suction method,” 2022.

G. A. (George A. Zarb, C. L. Bolender, and S. E. Eckert, Prosthodontic
treatment for edentulous patientsX: complete dentures and
implant-supported prostheses. Mosby, 2004.

Luluk LA. Leonita et al



