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Restoration of severe atrophic mandible with a few implant
placement and fixed prosthesis: a case report
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A minimally invasive method for a few implant placement and restoration can be considered in a patient with severe mandibular defect.
A 59-year-old man had a severe defect in the left mandibular body, and implant installation was difficult. The patient preferred fixed
prosthetic therapy rather than removable prosthesis and did not want extensive reconstructive surgery such as bone grafting. Therefore,
four implants were installed, and a fixed hybrid denture with an all-on-4 cantilever was planned. During the treatment, osseointegration
of #34i failed, and a fixed hybrid cantilever prosthesis was supported by three implants. Prosthetic complications such as repetitive screw
loosening and fracture have occurred; however, the function is well maintained up to 7 years and 4 months. In patients with severe mandibular atrophy, minimally invasive implant placement with a small number of implants may be considered as an alternative. (JOURNAL
OF DENTAL IMPLANT RESEARCH 2019;38(1):19-23)
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INTRODUCTION

foramen. Krekmanov et al. (2000) used this all-on-4 treatment design on the mandible in the early days. They

In order to perform fixed prosthetic treatment using an

showed that 36 implants in 25 patients were implanted

implant for an edentulous patient, a healthy alveolar

in the mandible and showed a 100% success rate over an

bone should be present at a position where the implant

average follow-up of 40 months, thus enabling a posteri-

is to be placed. However, in cases where severe chronic

1)
orly tilted-implant-supported fixed prosthesis . Many re-

periodontitis or edentulous condition lasts for a long time

searchers have shown that the all-on-4 concept has no dif-

and the bone is atrophied, and the mandibular bone mass

ference in the success rate when compared with conven-

is not sufficient due to osteomyelitis, implant placement

tional vertical implants and is widely used. In this way,

may be considered after bone grafting. However, if the

oblique placement of the posterior implants allows longer

patient does not want invasive treatment, if bone grafting

implant placement, increases anterior and posterior

is expected to be unsuccessful, or if severe postoperative

length of the implant, reduces the length of the cantilever

complications are expected, a minimally invasive treat-

to reduce the fracture of the prosthesis, and maintains the

ment may be considered. One of them is a cantilever

height stability of the marginal bone of the implant. Thus,

prosthesis with a distal-tilted implant that supports the

2)
this has many biomechanical advantages . In this case,

posterior of the prosthesis. The typical all-on-4 concept of

the patient underwent trauma reconstruction and had

treatment is that the two implants in the anterior part of

mandibular osteomyelitis; however, severe bone atrophy

the mandible are placed vertically and the two implants

remained and normal prosthetic treatment was im-

in the posterior part are inclined in approximately 30°

possible. The patient wanted a fixed prosthetic treatment

and passed through the anterior part of the mental

using implants, but strongly rejected invasive procedures
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such as bone grafting. Therefore, four implants, including

dontal treatment of the maxillary residual teeth, three

a distal-tilted one, were placed and a fixed prosthesis was

mandibular residual teeth (#42, 43, 44) were extracted, al-

restored. The patient was satisfied with his masticatory

veolar osteotomy (approximately 5 mm) was performed

function despite frequent prosthetic complications. Thus,

to flatten the alveolar bone, and the four implants were

we report this case with review of literature.

installed. In sections #31, 42, and #44, we use implants
of 4 mm in diameter and 11.5 mm in length, and in #34

CASE REPORT

region, we use 4 mm in diameter and 10 mm in length
using a one-step method. At this time, in #34 region, 44

A 59-year-old male patient visited for implant treat-

implants were inclined to the distal side. The initial sta-

ment for the mandibular edentulous area. About 35 years

bility measured by Osstel was #31i: 78, #34i: 63, #42i: 63,

ago, he underwent mandibular reconstruction due to os-

and #44i: 53 ISQ. After connecting the healing abutments,

teomyelitis that is caused by trauma-related complications.

the wounds were sutured by 4-0 vicryl.(Fig. 2-1, 2-2) On

After that, he could only masticate on the right side for

th
the 12 postoperative day, the suture was removed and

a long time. Eight years ago, the right mandibular molars

the prosthetic treatment was started. On the same day of

were extracted, and the feeling of discomfort further

suture removal, mandibular impression and facebow

increased. Therefore, he visited the dentistry department

transfer were performed. Around 1.5 months post-

of Seoul National University Bundang Hospital. The left
mandible was severely degenerated, and mandibular displacement in the left portion was found at the opening.
The mouth opening was 45 mm, and the sensation of the
left jaw deteriorated. We diagnosed this patient as complete edentulous ridge and mandible defect. No other underlying diseases were found.(Fig. 1) After prosthodontics examination, maxillary full-mouth restoration
was planned to reset the occlusal plane, remove all remaining mandibular teeth, and use fixed hybrid prosthesis after the installation of four implants. After the perio-

Fig. 1. First visit, severe atrophy of the left mandible is
observed, irregular maxillary occlusal plane can be identified.

Fig. 2-1. Removal of mandibular
teeth and implant installation. (A)
Before extraction. (B) Three mandibular residual teeth (#42, 43,
44) were extracted; alveolar osteotomy was performed approximately
5 mm. (C) Guide pin was inserted
after initial drilling (each posterior
implant was drilled tilted). (D) After
installation, we installed implant
by one-step method.
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Fig. 2-2. After implant installation, a gap between #34i fixture
and healing abutment is observed.

Fig. 4. After FHD delivery (post-p. 6ML), the osseointegration of
the #34i was poor and we left it sleeping without removal.

Fig. 3. #34i osseointegration failure, radiolucentic lesion is observed around the fixture.

Fig. 5. After delivery of 4Y4M, marginal bone loss of the #32i
was progressing with about 3-thread.

operatively, record base and wax rim were made to eval-

gold screw fracture was confirmed and replaced. One

uate the vertical dimension and lip support. Two months

month later, he was eating hard nuts again and came to

postoperatively, the osseointegration of the #34i was

the hospital with a pain in his right prosthetic area, #32i

poor, the cause of failure that can be considered is the

gold screw fracture occurred and was replaced again. We

poor bone quality and blood circulation due to past tu-

instructed him to refrain from eating food that is hard

mor surgery. But we left it sleeping without removing be-

to chew. After 3 years and 4 months, the patient came

cause there were no signs of infection, so I left it for the

to the hospital because of discomfort. Fracture of the #32i

purpose of preventing residual bone resorption and left

gold screw was confirmed and replaced with a new one.

it for a long time and could expect to see osseointegration

In the 4 year and 4 month follow-up, the patient did not

later. Thus, we prepared a fixed hybrid denture sup-

feel any discomfort; however, the periapical radiograph

ported by only three implants and delivered.(Fig. 3) After

showed that the marginal bone loss of the #32i was pro-

3 weeks of delivering the prosthesis, the left cheek and

gressing with approximately three threads.(Fig. 5) There-

tongue could not be used to chew; thus, the patient could

fore, flap was elevated under local anesthesia, and

masticate only on the right side. The prosthesis was re-

i-Brush, KEY laser, and tetracycline were used to remove

vised and re-delivered. However, after 2 weeks of use,

the toxin. During the follow-up period, no specific prob-

screw loosening occurred in all implants, and we fixed

lem was found, but after 5 years and 8 months, the gold

it again.(Fig. 4) After 2 years and 7 months, after he had

screw of the 32i was fractured again. After 6 years and

chewed a hard chestnut, revealed that the prosthesis was

4 months, he came to the hospital due to the dis-

displaced and he had to revisit the hospital. #32i and #42i

appearance of the fixed hybrid denture. After reconnect-
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ing, he went home, but after eating melon on the street,

ment that can relieve the cost of treatment burden in pa-

the #42i gold screw broke and he had to come back to

3)
tients and shorten the treatment period . However, the

the hospital. Thereafter, a new screw was connected and

surgeon must always be aware that the risk of man-

the patient was asked to adhere to eating soft food. The

dibular fracture may be increased if an unreasonably long

patient was treated twice more due to screw loosening.

or large diameter implant is placed in patients with se-

In 7 years after prosthetic function, the prosthesis was

vere jaw degeneration. The increasing risk of mandibular

shaken and the fracture of the #32i cylinder screw was

fracture due to the weighing stress when four implants

confirmed; however, it could not be removed. Therefore,

are placed should be thoroughly explained to the patient

we replaced it with a new abutment screw and cylinder

4)
preoperatively . In this case, four implants were placed

screw.(Fig. 6) Two months after, he re-visited our clinic

in the mandible; however, a fixed hybrid prosthesis was

with movable prosthetics; #32i and 42i screw fracture was

fabricated using three implants only because the osseoin-

confirmed, and screws were removed and replaced. After

tegration of the left distal implant failed and we left it

2 months (7 years and 7 months after prosthetic function),

sleeping. The fixed hybrid prosthesis is a denture made

the screw fracture of #32i was confirmed. Therefore, the

of acrylic resin and pontic on a metal framework but can

screw was removed and replaced again. The patient was

be removed by a dentist. Substituting even a part of the

aware that repetitive screw fracture would continue to

soft tissue including the size and shape of the missing

occur if he did not cooperate. In addition, the patient had

tooth and the interdental papilla is possible, and there-

abnormal anatomical structure of the mandibular condyle

fore, making an esthetic restoration for an elderly patient

and consequent abnormal function of the TMJ, thus the

with severe hard and soft tissue defect. In addition, Son

use of a mouth guard was recommended. The patient

5)
et al.’s study in 2016 showed that the amount of margin-

agreed to use a soft splint and wear it at bedtime.

al bone resorption of implants in hybrid dentures was
lower than that in patients who were restored with fixed

DISCUSSION

prostheses, which was statistically significant. Furthermore,
hybrid prosthesis has been considered as the first-line

To resolve severe mandibular atrophy, the implant

treatment for all-on-4 concept, and the length of the canti-

should be placed after an invasive surgery such as bone

lever that did not extend more than 7 mm has been re-

graft. However, invasive procedures have postoperative

ported to be good in obtaining optimal stability regard-

complications or sequelae, and this invasive treatment

less of the number of implants placed

may be difficult to perform in elderly patients or those

duce the length of the cantilever, a short implant about

with systemic disease. In this case, treatment of the

7 mm or less instead of the distal-tilted implant can be

all-on-4 concept by placing four implants in the anterior

used. A practitioner who is not proficient in distal-tilted

portion of the mandible and connecting the fixed prosthe-

implant installation and treating upper prosthesis may

sis may be an attractive alternative. This is a good treat-

consider avoiding the cantilever prosthesis by vertically

6-8)

. In order to re-

placing a short implant posteriorly only if the patient’s
jaws permit. However, in this case, the short implant
should be placed behind the mental foramen; therefore,
it cannot be used in cases with severe posterior man9)
dibular recession . In this case, the patient underwent

mandibular reconstruction due to trauma and osteomyelitis. However, normal prosthodontics treatment was
difficult due to severe degeneration of the left mandible.
In addition, invasive surgery such as autologous iliac
Fig. 6. After delivery of 6Y 1M, we replace it with a new
abutment screw and cylinder screw.
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plants including a posteriorly inclined implant were

the inferior alveolar nerve cannot be secured due to the

placed and restored to a fixed prosthesis. However, after

alveolar bone resorption and also can save the cost and

implantation, we tried to change the treatment plan due

time in contrast to the implantation method after the

to a failed osseointegration of #34i. However, since the

bone graft. The patient’s discomfort can be reduced.

masticatory force of the patient is significantly weaker

Therefore, the all-on-4 fixed hybrid implant prosthesis

than average, especially the greatly reduced function of

can be considered as a method to be used in cases where

the left masticatory muscle, we thought that three im-

restoring the patient’s masticatory function is difficult as

plants can sufficiently support the prosthesis and the

with the normal implant or denture.

treatment was continued. The results were satisfactory. In
the case of failed osseointegration of the implant, removal
and re-implantation may be considered. However, as in
this case, with severe atrophy, the jaw is at risk of fracture

during implant

removal

and re-implantation.

Thereafter, screw loosening and fracture occurred several
times, repair and replacement were repeated, and some
marginal bone loss occurred. The patient should be aware
of the restorative oral environment in accordance with his
unfavorable circumstances and use it carefully; however,
he continued to eat foods that were hard to chew with
increasing confidence in his work over time. Moreover,
oral habits such as bruxism or clenching, which the patient cannot recognize, are presumed to be the cause of
these problems. Therefore, at present, soft splint should
be worn at night, and further treatment of botulinum toxin is being considered. The mandibular restoration of the
all-on-4 concept functioned well for 7 years and 4 months
in this case, where the normal approach to the mandible
was difficult due to severe mandibular atrophy. Several
screw loosening, fracture, and slight loss of #32i marginal
bone were present and considered as an adverse effect
when considering the various limitations. The patient was
also satisfied with the restored oral function.

CONCLUSION
The all-on-4 concept of implant placement and fixed
hybrid prosthesis are a very effective method for restoring the masticatory function in patients with severely
atrophied mandibles. This method provides the possibility of treating the implant when an adequate depth of
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