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Ab s t r Ac t
Implant-based overdentures offer a cost-effective option for resorbed alveolar ridges. This case report describes rehabilitation of a resorbed 
maxillary and mandibular arch with implant-supported overdenture. Two ball and socket implants were placed bilaterally in the parasymphyseal 
area in the mandible and the intercanine region in maxilla. The existing denture was relined to accommodate the “ball head” of the implant in the 
interim period. Three months later, when patient was taken up for denture fabrication, the “metal housing” with nylon cap of the ball attachment 
was incorporated into the new denture base. Implant-supported overdenture significantly increased the retention, support, and stability of the 
dentures. The simple design and efficacy of the implant-based overdenture holds promising aspects in the treatment of edentulism.
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In t r o d u c t I o n
A complete loss of tooth or edentulism is a major physical 
impediment of the oral cavity. Prosthetic rehabilitation of such 
patients with conventional removable dentures is often not easy 
due to the various changes that occur in the alveolar bone and 
associated structures. Though, both upper and lower arches 
undergo resorption, the rate is four times higher for the mandible 
as compared to the maxilla. This decreases the alveolar bone 
height and denture bearing area of the lower arch, compromising 
the retention and stability of dentures. In such cases, the implant-
supported overdenture has the advantage of improved function 
associated with minimum movement, when compared with the 
conventional complete denture. Implant-supported overdenture 
is a suitable option, compared to those overdentures made on 
retained roots/teeth because the latter are susceptible to caries 
and periodontal breakdown. The different modes of connection 
between the implant and prosthesis in overdentures are ball and 
socket joint, “O” rings, Hader bar, and Dolder bar, but the ball and 
socket type is known for its simplicity and usefulness.1 

cA s e de s c r I p t I o n
A 55-year-old male patient reported to the Department of 
Prosthodontics, Crown and Bridge, Institute of Dental Sciences, 
Bareilly, with a chief complaint of poor esthetics and difficulty in 
chewing because of an ill-fitting upper and lower denture. History 
revealed completely edentulous maxillary and mandibular arch 
for 3 years. Lower arch was moderately resorbed but with no hard/
soft tissue pathologies. Radiographic examination using computed 
tomography (CT) scan revealed D2 bone quality (porous cortical 
and coarse trabecular-MISCH classification) for both the maxillary 
and mandibular arches.2  Treatment plan was to make a bilateral 
ball attachment implant-supported overdenture for the upper 
and lower arches.

Preparatory Phase
A written consent was taken from the patient prior to the procedure. 
Relevant medical evaluation, diagnostic models, and radiographs: 
orthopantomograph (OPG) and dentascan (CT scan of mandible) 

were taken. Dentascan was taken with the ball placed in the 
proposed area of implant placement of radiographic template 
which was made from self-polymerizing acrylic resin (RR Cold Cure, 
DPI, Mumbai, India). Dentascan showed 6.0 mm buccolingual bone 
width in the mandibular canine region and 7.0 mm bone width in 
the maxillary canine region. Four 3.75 × 11.5 mm titanium implants 
(ADIN, ISRAEL) with two each for maxillary and mandibular arches 
were planned. The radiographic template was converted to surgical 
template to aid in implant placement.

Surgical Procedure
Infiltration of local anesthesia (Lignox, Warren, Indoco Remedies Ltd) 
was given, and full thickness crestal mucoperiosteal flap of sufficient 
length was reflected. The surgical template was positioned on the 
maxillary ridge and the implant site was penetrated with a pilot drill 
(2.0 mm) and subsequently continued with a sequence of twist drills 
(2.8, 3.2, and 3.6 mm diameter) to a depth of 11.5 mm. The implant 
was threaded into position using a ratchet for both the right and 
left maxillary canine region. The same procedure was repeated for 
the mandibular arch (Figs 1 and 2). The four implants showed good 
primary stability. The surgical site copiously irrigated with saline 
and flaps was sutured (3-0 black braided silk, Ethicon, Johnson &  
Johnson, Ohio, USA). Postoperative instructions were given to 
the patient. The patient was recalled after one week for suture 
removal. Patient’s existing denture was modified to provide relief 
at the implant site and relined with a relining material (Permasoft, 
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Dentsply Austenal PA, USA) for interim use. After three months, 
implant was assessed clinically as well as radiographically (Fig. 2), 
which revealed excellent osseointegration and stability. The second 
stage surgery was performed and healing caps were placed on both 
maxillary and mandibular arch.

Prosthetic Phase
The primary maxillary and mandibular impression was made 
using irreversible hydrocolloid material (Algitex, DPI, India). On 
the primary cast, custom tray (RR Cold Cure, Pyrax, Roorkee, India) 
was fabricated for open tray impression. Impression copings were 
then secured into the implant (RS Open Tray Transfer: Adin Dental 
Implant Systems Ltd, Israel). An open tray impression was made 
with polyvinyl siloxane material (Photosil, DPI, India) by double mix 
single step impression technique.

Implant analogs were screwed into the impression copings 
(RS Internal Hex Implant Analog: Adin Dental System Ltd, Israel) 
(Fig. 3). Final casts were poured with type IV die stone (Kalrock, 
Kalabhai, Mumbai, India) to make the master cast. Each of the 
ball attachments (collar height—1st and 4th quadrant—3 mm, 
2nd quadrant—5 mm and 3rd quadrant—4 mm) was secured 
into the implant analog of the master cast. Wax was adapted 
over the ball attachments and denture base was fabricated with 
autopolymerizing self-cure resin, and occlusal rims were made. 
Orientation jaw relation was done using facebow transfer (Hanau 
Springbow, Whipmix Corporation, USA), and the mandibular cast 
was articulated using centric relation record in semiadjustable 
articulator (Hanau Wide-Vue, Farmington Avenue, USA). Teeth 
were arranged in balanced occlusion (AcryRock, Ruthinium Dental 

Figs 1A and B: (A) Implant placement in the maxillary arch; (B) Implant placement in the mandibular arch

Fig. 2: Orthopantomograph after implant placement

Figs 3A and B: (A) Implant analogues placed in the maxillary impression; (B) Implant analogues placed in the mandibular impression
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Product Pvt Ltd, Gujarat, India). Try-in was done to assess esthetics, 
phonetics, vertical dimension, and centric relation (Fig. 4).

Investing was done using two pour techniques followed by 
dewaxing, and the subsequent plastic and metallic housings were 
then placed over the ball attachments. The denture was packed 
with heat polymerized polymethylmethacrylate resin (heat cure 
powder, Acrypoir, Gujrat, India) by compression molding technique. 
Denture insertion was done and occlusal corrections were made 
(Figs 5 and 6).

Postinsertion instructions for denture and oral hygiene 
maintenance were given to the patient. Patient was recalled after 
48 hours to do minor adjustments in the occlusion.

dI s c u s s I o n
The problems associated with complete denture in edentulous 
mouth were successfully replaced by implant-supported 
overdenture. Implant overdenture provides greater improvement 
over conventional denture as it enhances the retention, stability, 
function, proprioception, and comfort of the patient.3  This 
case report depicts step-by-step procedure for the fabrication 
of implant-supported overdenture with ball and plastic cap 
attachments. Two implants each of dimensions (3.75 × 11 mm) were 

placed at canine position in the maxilla and mandible, respectively, 
to rectify the difficulties as stated above and thus improve the 
patient satisfaction and emotional status.

For the rehabilitation of the edentulous mandible, implant-
retained overdentures supported by two implants provide a viable 
and cost-effective treatment modality. A stabilization by implants 
can protect the patient’s edentulous jaw from resorption.4 , 5  In 
a study conducted by Van Steerbergh who investigated the success 
rate of two implant placement to support an mandibular 
overdenture and reported a success rate of 98% within 52 months.6  
Klementti concluded that using only two implants in the maxilla did 
not compromise the prosthesis longevity and patient’s satisfaction 
when compared with four implant overdentures. More implants 
may not produce better results and there are definite economic 
and surgical benefits for patients if a smaller number of implants 
can be used to obtain predictable clinical result.7 

According to the McGill consensus statement on overdentures, 
a two-implant overdenture should become the standard of care 
for the edentulous mandible, although there is evidence that the 
implant overdenture is superior only in those situations with less 
than adequate mandibular ridge height. By reducing the number of 
implants from 4 to 2 implants to support an overdenture, the cost 
is considerably reduced.8  Various overdenture attachment systems 

Fig. 4: Try-in Fig. 5: Intaglio surface of the dentures

Figs 6A and B: (A) Placement of ball attachment; (B) Denture insertion
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are ball attachments, clips on bar connecting implants, magnetic 
attachment, and locator systems. The need of prosthodontic 
maintenance varies from system to system. The minimum space 
requirement for ball attachments is 10–12 mm.

Naert et al.9  concluded that the ball attachments were the best 
regarding the soft tissue complications and patient satisfaction 
when compared to the bar attachment and the magnet attachment. 
Here, in this case report, the attachments had a screw retained ball 
abutment as a male component in the implant, and a prosthetic 
anchored nylon cap encircled with a metallic component as a 
female part embedded in the denture base. The implant-supported 
overdenture fabrication allowed hinge and rotation dislodgements. 
Hence, the selection of the material for attachment systems used in 
the overdenture placement should allow the provision of adequate 
retention under long-term function.

Vercruyssen et al.10  in a 16-year follow-up study of 459 
patients wearing two-implant-supported mandibular overdenture 
concluded that independent of the attachment type, the amount 
of bone loss was less than 0.1 mm per year.

co n c lu s I o n
The complete maxillary and mandibular dentures have been the 
standard of treatment for completely edentulous patients. Due to 
the decreased retention, stability, and comfort with conventional 
dentures, implant-supported overdentures have become a common 
treatment modality. In selecting a particular attachment system, it 
is imperative that the clinician is aware of its properties, mechanism 
of action, maintenance requirement, and potential complications. 
Implant-supported overdentures with ball attachments have the 
advantage of increased retention, stability, and ease of fabrication of 
the prosthesis. It is also a simple and cost-effective treatment option.
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