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The Effect of Different Mandibular Dentures
on Antagonistic Maxillary Ridge

Mohamed A. Abd El-Dayem, BDS, MDSc, DDS,* Ahmed S. Assad, BDS, MDSc, DDS,†
and Mostafa M. Abdel-Ghany, BDS, MDSc, DDS‡

T
here are problems with the pros-
thetic treatment of completely
edentulous patients. Those prob-

lems have to do with the fact that the
residual ridges to which prostheses are
meticulously fitted, change in shape and
are reduced in size at varying rates in
different individuals and in the same
individual at different times.

The anterior part of the maxilla is
the weakest part of the upper arch to
resist stress. When using implants in
the edentulous mandible, or when lower
anterior teeth occlude anterior to the
basal support, trauma is inevitable.1

Implant-retained mandibular den-
tures can satisfy edentulous patients, and
have demonstrated a patient influence
on mastication, retention, and stability.2

A variety of attachments is avail-
able for use with implant overden-
tures. The selection of a specific type
of attachment depends on the type of
overdenture to be fabricated. The
overdenture attachment may permits
movement during function and may
produce excessive force on the antag-
onistic arch.2

One can differentiate between
mainly mucosa-supported and mucosa
implant-supported overdentures, and
mainly implant-supported overden-
tures. The mainly mucosa-supported
implant overdenture is retained by
magnet or ball attachments on 2 im-
plants. The mucosa implant-supported
overdenture is retained by a supra-

structure, consisting of 2 implants in-
terconnected by a bar screwed onto the
implants. This denture rests on the
mucosa in the dorsal areas and on
the bar in the anterior region. This bar
is the axis over which the overdenture
can rotate during vertical dorsal load-
ing. Retention and stability are ensured
during lateral and extrusive forces. Dur-
ing vertical loading, the implants carry
the occlusal loading of the denture in the
anterior region, but in the dorsal region,
the mucosa is loaded. The mainly
implant-supported overdenture, primar-
ily attached to the suprastructure, on the
implants, the suprastructure is placed on

a minimum of 4 intraforaminally placed
implants, which are interconnected with
a triple bar. The bar gives retention and
stability to the overdenture. During ver-
tical loading, the mucosal denture-
bearing area is hardly loaded.3

In situations in which mandibular
implant overdentures oppose maxil-
lary complete dentures, the conditions
may be produced at the prosthesis-
tissue interface that are similar to
those observed with combination syn-
drome (glossary of prosthodontic
terms defines combination syndrome
as “the characteristic feature that occur
when an edentulous maxilla is op-
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Purpose: Is to evaluate the an-
tagonistic, maxillary ridge resorption
for different prosthetic modalities
mainly mucosa-supported mandibular
complete overdentures, combined mu-
cosa implant-supported mandibular
complete overdenture, and lower con-
ventional complete dentures.

Materials and Methods: Fifteen
completely edentulous patients were
divided into 3 groups; 5 patients each.
Group I patients received maxillary
conventional denture and mandibular
overdentures retained by magnet at-
tachment on 2 implants (mainly
mucosa-supported overdenture). Group
II patients received maxillary conven-
tional denture and mandibular over-
dentures retained by bar attachment
on 2 implants (combined mucosa
implant-supported overdenture). Group
III patients received upper and lower
conventional complete denture. All pa-
tients were evaluated clinically and
radiographically immediately after in-

sertion and after 1 and 2 years. Pan-
oramic radiographic film was used to
evaluate the antagonistic maxillary
ridge resorption.

Results: Indicated a more pro-
nounced annual bone resorption of the
antagonistic maxillary ridge after 2
years in patients with conventional
complete denture wearers when com-
pared with patients with combined
mucosa implant-supported mandibu-
lar complete overdenture and mainly
mucosa-supported mandibular com-
plete overdenture groups.

Conclusion: Using a combined
mucosa implant-supported mandibu-
lar complete overdenture the amount
of antagonistic maxillary alveolar bone
resorption increases when compared
with the mainly mucosa-supported com-
plete overdenture. (Implant Dent 2007;
16:421–429)
Key Words: dental implant, overden-
ture, maxillary ridge resorption
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posed by natural mandibular anterior
teeth, including loss of bone from the
anterior portion of the maxillary ridge,
overgrowth of the tuberosities, papil-
lary hyperplasia of the hard palate’s
mucosa, extrusion of the lower ante-
rior teeth, and loss of alveolar bone
and ridge height beneath the mandib-
ular removable partial denture base”).4

This condition is usually associated
with mandibular distal extension re-
movable partial denture and maxillary
complete denture treatments in situa-
tions in which mandibular posterior
prosthesis support is lost.5–8 This situ-
ation can lead to the transference of
significant occlusal forces into the an-
terior maxilla with subsequent maxil-
lary alveolar bone resorption and soft
tissue inflammation.9

For several years, implant-supported
overdentures have been used with excel-
lent results in rehabilitation of the eden-
tulous mandible. However, the effect on
the antagonistic maxillary edentulous
jaw bone resorption has not yet been
evaluated.7 The purpose of this study is
to evaluate the antagonistic, maxillary
ridge for different prosthetic modalities;
mainly mucosa-supported mandibular
complete overdentures, combined mu-
cosa implant-supported mandibular
complete overdenture, and lower con-
ventional complete dentures.

MATERIALS AND METHODS

Fifteen completely edentulous
patients were selected free from any
systemic or a local disease that
might make the placement of the
dental implant contraindicated. The
patients were divided into 3 groups,
5 patients each. Each patient of the
first and second groups received 2
press fit dental implants (Dyna Dental
Implant, Dyna Dental Engineering, Ber-
gen op zoom, The Netherlands), one at
each side in the canine regions of the
mandible. The implants were left sub-
merged and unloaded for healing and
osseointegration period of 4 months.

Group I patients received mandib-
ular overdentures retained by magnet
attachment (mainly mucosa-supported
overdenture). The magnets were at-
tached to the denture at the time of
delivery by chair side resilient magnet
bond (Dyna I.M.P system, Dyna Den-
tal Engineering, Bergen op zoom).

Group II patients received man-
dibular overdentures retained by a bar
attachment (combined mucosa implant-
supported overdenture). The metal
housing was secured to the fitting sur-
face of the denture at the area between
the 2 bar abutments.

Patients of both groups I and II
were supplied with conventional maxil-
lary complete dentures. Group III patients
received upper and lower conventional
complete denture. All patients were
evaluated clinically and radiographi-
cally immediately after overdenture
delivery and after 1 and 2 years.

Clinical Evaluation

The thickness of the soft tissue
overlying the anterior maxillary ridge
was measured at 2 points 1 cm and 2
cm bilaterally to the midline by using
a sharp probe with rubber stopper. All
measurements were added and the
mean were calculated, after 1 and 2
years to evaluate the effect of different
mandibular dentures on the mucosa of
antagonistic maxillary bone ridge un-
der complete conventional denture
(Table 1).

Radiographic evaluation. Pan-
oramic radiograph was taken to mea-
sure the amount of the maxillary ridge
resorption. A tracing paper was laid
over each radiograph and the entire
maxillary jawbone was traced. The
method adopted by Packota et al7 and
modified by Abdel-Monem8 was used.
A line was drawn joining the inferior
margins of the images of the zygo-
matic processes of the maxillae. A
second line was drawn joining the in-
ferior points of the borders of the bony

orbits. On both sides, a line perpendic-
ular to the interorbital line from the
point where it intersected the inferior
border of the orbit was drawn. This
perpendicular line was extended to the
height of the alveolar crest (first molar
region). The midline was determined
by a line connecting a point represent-
ing the anterior nasal spine and a point
representing the lowest midline point
on the anterior maxillary ridge. On
both sides, at the midline from a point
representing the middle of the triangle
ABC was drawn and extended to the
tracing of the height of the alveolar
crest (Fig. 1). X is the distance from
interorbital line to zygomatic process;
Y is the distance from zygomatic pro-
cess line to alveolar crest (posterior
region); and Z is the distance from the
zygomatic process line to alveolar
crest (anterior region).

All measurements were made to
the nearest 0.2 mm by using a dilcali-
per. The mean of the ratios X/Y and

Fig. 1. Lines and points of measurement: (x)
line joining most inferior points of borders of
bony orbits to line joining inferior margins of
images of zygomatic processes. (y) From zy-
gomatic processes line to alveolar crest. (z)
From zygomatic processes line to alveolar
crest from a point representing the middle of
abc.

Table 1. Mean, Standard Deviation, and Paired t Test for the Thickness of the Soft
Tissues Overlying the Maxillary Anterior Ridge During the Follow-up Period

Interval

Anterior Posterior

Mean SD t Test P Mean SD t Test P

Insertion, first yr
Group I 1.59–1.49 0.35 1.7 NS 1.64–1.56 0.33 2 NS
Group II 1.39–1.23 0.25 4.6 * 1.63–1.54 0.36 6 *
Group III 1.46–1.27 0.04 4.1 * 1.5–1.38 0.35 4 †

Insertion, second yr
Group I 1.59–1.45 0.35 2 NS 1.64–1.53 0.36 2.4 NS
Group II 1.39–1.17 0.23 5.9 * 1.63–1.49 0.32 2.6 *
Group III 1.46–1.18 0.5 9.9 † 1.5–1.32 0.44 4.7 †

* P � 0.05.

† P � 0.01.

NS indicates nonsignificant.
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X/Z were calculated to nearest 0.01
mm. The use of ratios measurement
was done to overcome errors of mag-
nification or in patient’s position on
panoramic machine. There were 2 an-
atomical points considered; one point
was anterior nasal spine and the other
point was the lowest midline point on
the anterior maxillary ridge. The dis-
tance between them was measured.

Two investigators examined all
tracings twice and separately. All pan-
oramic radiographs of the patients
were analyzed. The results were ana-
lyzed statistically.

The analysis of variance and post
hoc tests were calculated to evaluate
the antagonistic, maxillary ridge re-
sorption for all patients.

RESULTS
Results of Clinical Evaluation

When comparing the mean percent-
age changes of the soft tissue thickness
(overlying the anterior maxillary ridge)

from the baseline values for all groups,
it showed nonsignificant difference at 1
year. However, at 2 years the group that
had combined mucosa implant-supported
mandibular complete overdenture
(group II) and the group that had con-
ventional upper and lower complete
denture showed significant difference,
whereas the mainly mucosa-supported
mandibular overdenture (group I)
showed no significant difference.

Results of Radiographic Evaluation

The amount of antagonistic ante-
rior and posterior maxillary bone re-
sorption in group that had mainly
mucosa-supported mandibular over-
denture (group I) showed no signifi-
cant difference during the follow-up
period (Figs. 2–4) (Table 2), whereas
the group that had combined mucosa
implant-supported mandibular com-
plete overdenture (group II) showed
significant difference in the anterior
and posterior areas after 1 and 2 years.

After 1 year, the group having
conventional complete upper and
lower dentures showed significant dif-
ference in the maxillary anterior re-
gion and highly significant difference
in the maxillary posterior area,
whereas after 2 years both maxillary
anterior and posterior areas showed
highly significant differences.

DISCUSSION

A mandibular 2-implant overden-
ture opposed by a maxillary conven-
tional denture is a more satisfactory
treatment than conventional dentures for
edentulous patients.10,11 The implant
overdenture is supported by both im-
plant and mucosa so that fewer implants
are necessary than for a prosthesis that is
supported only by implants.

The 2-implant overdenture is an
attractive treatment because of its rel-

ative simplicity, minimal invasive-
ness, and economy.12

Several authors reported that the
response of supporting soft tissues for
implant overdentures and opposing
prostheses was combination syn-
drome,5,8,13 lack of maxillary denture
stability, permits movement of the
dentures that causes irritation and in-
flammation of the mucosa. The result
of the present study showed a slight
increase in the thickness of mucosa in
the anterior region in the group having
a conventional complete denture and
in the group using bar-retained man-
dibular overdenture. This result agrees
with Lebshtien and Mohie-Eldin.14

The present study found more
pronounced annual bone resorption in
anterior region of the antagonistic
maxillary bone ridge after 1 year
whereas the resorption was increased
in anterior and posterior maxillary
bone ridges after 2 years in case of
conventional complete denture when
compared with that of an overdenture.
This finding may be explained by in-
stability of the complete dentures,
which contributes to an unfavorable
stress distribution among the denture-
bearing areas. This is in agreement
with Jacobs et al,15 Burns et al,16 and
Tuncay et al17 who found improved tis-
sue health and reduced annual residual
ridge resorption in supporting tissues
of prostheses that oppose a mandibular
implant overdenture. They concluded
that a more stable occlusion provides a
better distribution of occlusal forces
and protects the maxillary anterior
edentulous ridge. Jacobs et al15 pointed
out the need for regular recalls and rou-
tine prosthesis relines to maintain proper
occlusal relationships.

In situations in which mandibular
implant overdentures oppose maxil-
lary complete dentures, a condition

Fig. 2. Mean for the thickness of the soft
tissues overlying the maxillary anterior ridge
during the follow-up period.
Fig. 3. Mean for the ratio of bone measure-
ment in the posterior maxillary (X/Y) during the
follow-up period.
Fig. 4. Mean for the ratio of bone measure-
ment in the anterior maxillary (X/Y) during the
follow-up period.

Table 2. Mean, Standard Deviation, and Paired t Test for the Ratio of Bone
Measurement in the Anterior and Posterior Maxillary (X/Y) During the Follow-up
Period

Interval

Insertion-1 yr Insertion-2 yr

Mean SD t Test P Mean SD t Test P

Group I 1.59–1.52 0.36 1.7 NS 1.59–1.49 0.35 2 NS
Group II 1.39–1.31 0.25 2.5 NS 1.39–1.29 0.25 5.9 *
Group III 1.46–1.38 0.50 2.8 NS 1.46–1.34 0.04 6.9 *

* P � 0.05.

NS indicates nonsignificant.
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may be produced at the prosthesis-
tissue interface that is similar to that
observed with combination syndrome.15

This condition is usually associated with
a mandibular distal extension removable
partial denture and maxillary complete
denture treatments in situations in which
mandibular posterior prosthesis support
is lost.5,8 The result of the present study
showed that, the amount of antagonistic
maxillary bone resorption was signifi-
cant when using the combined mucosa
implant-supported mandibular complete
overdenture, compared with that using
mucosa-supported complete overden-
tures. This result was in accordance with
the observation of Jacobs et al15 and
may be attributed to the increase of oc-
clusal force of the combined mucosa
implant-supported mandibular complete
overdenture, compared with that using
mucosa-supported one.

The result of this study showed
that the decrease in bone height was
always more in the anterior region
than in the posterior region of maxil-
lary jaw bone. This may be due to the
transference of significant occlusal
forces into the anterior maxilla with
subsequent maxillary alveolar bone re-
sorption and soft tissue inflammation.

CONCLUSION

1. A more pronounced annual bone re-
sorption in anterior region of maxilla
is observed in complete denture
wearers compared with that in pa-
tients with overdentures supported
by 2 osseointegrated implants.

2. Using mucosal support, mandibu-
lar overdenture reduces the amount
of alveolar ridge resorption of the
antagonistic maxillary arch.

3. Using a combined mucosa implant-
supported mandibular complete
overdenture the amount of antago-
nistic maxillary alveolar bone in-
creases when compared with the

mainly mucosa-supported complete
overdenture.

4. The thickness of the soft tissue over-
lying the anterior maxillary ridge in-
creases in the group that had com-
bined mucosa implant-supported
mandibular complete overdenture
and the group used conventional
complete upper and lower denture
after 2 years.

Disclosure

The authors claim to have no finan-
cial interest in any company or any of
the products mentioned in this article.
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AUTOR(EN): Mohamed A. Abd El-Dayem, BDS, MDSc,
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Auswirkungen unterschiedlicher Zahnprothetik auf den an-
tagonistischen Oberkieferkamm

ZUSAMMENFASSUNG: Zielsetzung: Es soll die Resorp-
tion im antagonistischen Oberkieferkamm bei verschiedenen
prothetischen Vorgaben untersucht und bewertet werden. Da-
bei geht es hauptsächlich um Schleimhautgestützte komplette
Zahnprothesen im Unterkiefer, kombinierte Schleimhaut-
Implantat-gestützte komplette Prothesen für den Unterkiefer
sowie untere konventionelle Vollprothesen. Materialien und
Methoden: Bei Teilnahme von insgesamt 15 Patienten mit
komplett zahnlosem Gebiss wurden drei unterschiedliche
Gruppen mit je 5 Testpersonen gebildet. Die Patienten der
Versuchsgruppe I wurden mit konventionellen Oberkief-
erprothesen sowie mittels Magnetstützapparatur auf 2 Im-
plantaten gesetzten Unterkieferprothesen (hauptsächlich
Schleimhautgestützte Zahnprothetik) ausgestattet. Bei den
Patienten der Versuchsgruppe II dagegen wurde eine kon-
ventionelle Oberkieferprothese und eine Unterkieferproth-
ese mit mittels Bügel gehaltener Stützkonstruktion auf 2
Implantaten (kombinierte Schleimhaut-Implantat-gestützte
Zahnprothetik) eingesetzt. Die Patienten der Gruppe III
schließlich erhielten für sowohl Ober- als auch Unterkiefer
konventionelle Vollprothesen. Alle Patienten wurden un-
mittelbar nach Einsetzen der Prothese sowie nach einem
und zwei Jahren klinisch und röntgenologisch untersucht.
Zur Ermittlung der Resorption des antagonistischen
Oberkieferkamms wurden Panoramaaufnahmen erstellt.
Ergebnisse: Nach zwei Jahren zeigte sich eine deutlichere
jährliche Knochengewebsresorption des antagonistischen
Oberkieferkamms bei den Patienten mit konventioneller
Vollprothese im Vergleich zu den Patienten, denen eine
kombinierte Schleimhaut-Implantat-gestützte Unterkiefer-
prothese eingesetzt wurde, sowie auch zu den Patienten
mit einer hauptsächlich Schleimhautgestützten kompletten
Zahnprothese im Unterkiefer. Schlussfolgerung: Durch
Verwendung einer kombinierten Schleimhaut-Implantat-
gestützten kompletten Unterkieferprothese zeigt sich ein
gesteigerter Grad der Resorption des antagonistischen Al-
veolärknochengewebes im Oberkiefer im Vergleich zu den
hauptsächlich Schleimhautgestützten Vollprothesen.

SCHLÜSSELWÖRTER: Zahnimplantat, Deckprothese, Re-
sorption des Oberkieferkamms

SPANISH / ESPAÑOL
AUTOR(ES): Mohamed A. Abd El-Dayem, BDS, MDSc,
DDS, Ahmed S. Assad, BDS, MDSc, DDS y Mostafa M.
Abdel-Ghany, BDS, MDSc, DDS. Correspondencia a: Dr.
Mohamed A. Abd El-Dayem, 5 Abbas Elakkad St. –Nasr City
– Cairo- Egypt. Teléfono: �2 02 24027181 - �2 02
22639407, Celular: �2 010 5661512, Correo electrónico:
abdeldayem_ma@yahoo.com
El efecto de diferentes dentaduras mandibulares en la
cresta maxilar antagónica

ABSTRACTO: Propósito: Evaluar la reabsorción de la cresta
maxilar antagónica de diferentes modalidades prostéticas;
principalmente sobredentaduras completas mandibulares
apoyadas en la mucosa, sobredentaduras completas mandibu-
lares apoyadas en una combinación de mucosa e implantes y
dentaduras completas inferiores convencionales. Materiales y
Métodos: Quince pacientes completamente edentulosos fu-
eron divididos en tres grupos de cinco pacientes cada uno.
Los pacientes del grupo I recibieron una dentadura maxilar
convencional y sobredentaduras mandibulares retenidas por
la colocación de imanes en dos implantes (principalmente una
sobredentadura apoyada en la mucosa). Los pacientes del
grupo II recibieron una dentadura maxilar convencional y
sobredentaduras mandibulares retenidas por la sujeción con
barras a dos implantes (sobredentaduras completas mandibu-
lares apoyadas en una combinación de mucosa e implantes).
Los pacientes del grupo III recibieron una dentadura
completa convencional superior a inferior. Todos los pacien-
tes fueron evaluados clı́nica y radiográficamente inmediata-
mente después de la colocación y luego de uno y dos años. Se
usaron radiografı́as panorámicas para evaluar la reabsorción
de la cresta maxilar antagónica. Resultados: Indicaron una
reabsorción anual del hueso más pronunciada de la cresta
maxilar antagónica luego de dos años en pacientes con den-
taduras completas convencionales comparado con los paci-
entes con sobredentaduras completas mandibulares apoyadas
en una combinación de mucosa e implantes y grupos con
sobredentaduras completas mandibulares apoyadas principal-
mente en la mucosa. Conclusión: Usar una sobredentadura
completa mandibular apoyada en una combinación de mu-
cosa e implantes aumenta la cantidad de reabsorción del
hueso alveolar antagónico comparado con la sobredentadura
completa apoyada principalmente en la mucosa.

PALABRAS CLAVES: Implante dental, sobredentadura, re-
absorción de la cresta maxilar

PORTUGUESE / PORTUGUÊS
AUTOR(ES): Mohamed A. Abd El-Dayem, Cirurgião-
Dentista, Mestre em Odontologia, Doutor em Odontologia,
Ahmed S. Assad, Cirurgião-Dentista, Mestre em Odonto-
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logia, Doutor em Odontologia e Mostafa M. Abdel-Ghany,
Cirurgião-Dentista, Mestre em Odontologia, Doutor em
Odontologia. Correspondência para: Dr. Mohamed A. Abd
El-Dayem, 5 Abbas Elakkad St. –Nasr City –
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O Efeito de Diferentes Dentaduras Mandibulares sobre o
Rebordo Maxilar Antagônico

RESUMO: Objetivo: É avaliar a reabsorção do rebordo max-
ilar antagônico para diferentes modalidades protéticas; sobre-
dentaduras completas suportadas principalmente por mucosa,
sobredentaduras mandibulares completas suportadas pela
combinação de mucosa e implante e dentaduras completas
convencionais inferiores. Materiais e Métodos: Quinze paci-
entes completamente desdentados foram divididos em três
grupos; cinco pacientes cada. Os pacientes do Grupo I rece-
beram dentadura maxilar convencional e sobredentaduras
mandibulares retidas por attachment de magneto em dois
implantes (sobredentadura suportada principalmente por mu-
cosa). Os pacientes do Grupo II receberam dentadura con-
vencional completa superior e inferior. Todos os pacientes
foram avaliados clı́nica e radiograficamente imediatamente
após a inserção e após um e dois anos. Foi usado filme
radiográfico panorâmico para avaliar a reabsorção do rebordo
maxilar antagônico. Resultados: Indicaram uma reabsorção
anual mais pronunciada de osso do rebordo maxilar antag-
ônico após dois anos em pacientes portadores de dentadura
completa convencional em comparação com pacientes com
sobredentadura mandibular completa suportada por uma
combinação de mucosa e implante e grupos de sobredenta-
dura mandibular completa suportada principalmente por mu-
cosa. Conclusão: Usar uma sobredentadura mandibular
completa suportada por uma combinação de mucosa e im-
plante aumenta a quantidade de reabsorção de osso alveolar
maxilar antagônico em comparação com a sobredentadura
completa suportada principalmente por mucosa.

PALAVRAS-CHAVE: Implante dentário, sobredentadura,
reabsorção do rebordo maxilar
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