
451 © 2021 Contemporary Clinical Dentistry | Published by Wolters Kluwer - Medknow

Introduction
Dental implants are considered to be 
an important contribution to dentistry 
as they have revolutionized the way by 
which missing teeth are replaced with a 
high success rate. The key for successful 
outcome is to have an optimum selection 
for designing of the implant position 
and angulations based on the clinical 
situation, but every clinical scenario 
will not be the same to achieve an ideal 
implant positioning; hence, the need of 
customization of abutment comes into point. 
The advantage of customized abutment 
is to establish a precise patient’s gingival 
architecture.[1] Generally, customization 
can be done through customized 
abutment or milling; however, again, the 
choice for precision fit is a big debate. 
A three‑dimensional (3D) printing has been 
held as a disruptive technology, which will 
change the manufacturing. Direct metal 
laser sintering (DMLS) is a type of 3D 
printing technology available as a novel 
technology for customization of implant 
abutment with accurate fit and passivity. 
In excessive crown height space, the major 
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Abstract
Screw‑retained implant restorations have an advantage of predictable retention, retrievability, and 
lack of potentially retained subgingival cement. However, a few disadvantages exist such as need 
for precise placement of the implant for optimal and esthetic location of the screw access hole and 
obtaining passive fit. Malo bridge with customization of abutment can establish a precise patient’s 
gingival architecture. It is the most esthetically advanced form of fixed prosthodontic rehabilitation for 
complete and partially edentulous patients. This prosthesis is combined with three‑dimensional (3D)–
printed computer‑aided design and computer‑aided manufacturing technology to gain the precise fit 
and added esthetics. It also has advantages such as elimination of screw access openings, makes 
it possible to remove and repair the fractured porcelain of the individual crown without removing 
the whole structure, excellent precision, avoids casting errors, light weight, reduced complexity of 
laboratory procedures, high definition of morphology, and time‑consuming. This case report presents 
replacement of partially edentulous maxilla using 3D‑printed Malo bridge.

Keywords: Customized abutment, fixed prosthetic rehabilitation, Malo concept, partially edentulous 
maxilla, screw retained, three‑dimensional printed

Three-dimensional–Printed Malo Bridge: Digital Fixed Prosthesis for the 
Partially Edentulous Maxilla

Case Report

A. A. Ponnanna1, 
Subhabrata Maiti2, 
Nitesh Rai1, 
P. Jessy3

1Department of Prosthodontics, 
Krishnadevaraya College of 
Dental Sciences and Hospital, 
Bengaluru, Karnataka, India, 
2Department of Prosthodontics, 
Saveetha Dental College, 
Saveetha Institute of Medical 
and Technical Sciences, 
Saveetha University, Chennai, 
Tamil Nadu, India, 3Department 
of Pedodontics, Saveetha Dental 
College, Saveetha Institute of 
Medical and Technical Sciences, 
Saveetha University, Chennai, 
Tamil Nadu, India

How to cite this article: Ponnanna AA, Maiti S, Rai N, 
Jessy P. Three‑dimensional–printed Malo bridge: 
Digital fixed prosthesis for the partially edentulous 
maxilla. Contemp Clin Dent 2021;12:451‑3.

This is an open access journal, and articles are 
distributed under the terms of the Creative Commons 
Attribution-NonCommercial-ShareAlike 4.0 License, which allows 
others to remix, tweak, and build upon the work non-commercially, 
as long as appropriate credit is given and the new creations are 
licensed under the identical terms.

For reprints contact: WKHLRPMedknow_reprints@wolterskluwer.com

risk factor is mechanical complications of 
implant‑supported rehabilitations such as 
screw loosening or porcelain fractures.[2,3] 
Therefore, in these compromised situations, 
a digitally approached 3D‑printed Malo 
bridge with customized abutment will be 
the best treatment of choice. This concept 
has individual crown that can be removed 
and repaired without the need to remove 
the entire structure.[4,5] This is believed 
to have advantages of precision, avoids 
casting errors, and time‑consuming. Hence, 
this case report aimed to highlight and 
describe on step‑by‑step anterior esthetic 
rehabilitation of a young patient, who had 
missed his anterior teeth due of trauma.

Case Report
A 23‑year‑old male patient reported to 
Krishnadevaraya College of Dental Sciences 
and Hospital, with the chief complaint of 
missing upper front teeth. On examination, 
it was observed that the teeth that missed 
were right‑sided maxillary central, lateral 
incisor, and canine showing compromised 
horizontal bone width, with the vertical 
height being slightly deficient. The fracture 
of the tooth crown was noticed in the first 
premolar. Periodontal health of the all other 
teeth was good. The patient was healthy 
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with no known medical issues. Cone‑beam computed 
tomography evaluation revealed sufficient bone for implant 
placement, so it was decided that the patient was a suitable 
candidate to receive implant‑supported prostheses.

Implant (MIS 3.75 mm × 11.5 mm ‑ standard platform) 
was placed using manual acrylic surgical guide obtained 
through wax up. Standard protocol of implant placement 
was followed with 40N torque to exhibit excellent primary 
stability. After 6 months of healing period, osseointegration 
was evaluated, and second‑stage surgery was performed. 
Placement of the implant was not ideal as the bone 
architecture was compromised; henceforth, it was decided 
to make a customized abutment with screw‑retained 
substructure framework with cement‑retained individual 
single‑unit crown, which gives the concept of Malo 
bridge. After 3 weeks, implant‑level impression was made 
with polyvinyl siloxane‑3M impression material. Implant 
laboratory analog (MIS) was attached to the impression 
coping (MIS‑Closed tray), and implant cast was fabricated 
that incorporated a soft tissue gingival mask (Gi‑MASK 
coltene) with a Type IV die stone (Kalrock). On examination 
of master cast with wax up, opening access hole was at 
the labial surface of the connector region, and also, there 
was need for soft tissue replacement for better esthetics to 
maintain pink and white ratio. Hence, the customization of 
abutment with Malo bridge pattern was planned digitally, 
and the cast was scanned with scan body using laboratory 
scanner. The customized abutment with substructure of 
Malo bridge was designed in software (exocad) and it was 
printed in DMLS 3D printing technology [Figure 1]. This 
prosthesis consists of two parts: the first being substructure 
with customized abutment and the next part being 
superstructure, i.e., individual crowns. After printing the 
substructure, pink composite (Adoro‑Ivoclar Vivadent) was 
layered to mimic soft tissue [Figure 2]. Pink color gingival 
component was matched using photograph and customized 
shade tab. Framework was tried in patient mouth and 
checked for passive and precise fit of the prosthesis. After 
trial, ceramic‑layered DMLS crowns were fabricated based 
on previously corrected provisional restoration [Figure 2]. 
The abutment screw was then tightened in 30N torque 
followed by which cotton pellet and gutta‑percha were 
packed to prevent the rotation of abutment screw and to 
seal the access hole. An individual ceramic‑layered crown 
was cemented on 3D‑printed metal substructure using 
self‑adhesive universal resin cement (Relyx Unicem, 
3M) [Figure 3]. The inner surface of the prosthesis was 
given modified ridge lap pattern to avoid food lodgment. 
The fractured premolar was endodontically treated and 
was restored with full veneer crown. Water Pik was 
recommended to the patient to maintain oral hygiene.

Discussion
Metal ceramic fixed prosthesis for implant restoration 
is rarely recommended for atrophic jaw.[6] The huge 

size, excessive weight, and thermal expansion during 
the application of the porcelain layer may interfere with 

Figure  3:  (a  and b) Preoperative photographs.  (c  and d) Postoperative 
Photographs
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Figure 2: (a) Indirect composite layering on framework. (b) Individual crowns 
on the framework. (c) Framework trial. (d) Try-in of Malo bridge component
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Figure 1:  (a) Computer-aided design of substructure.  (b) Design on  the 
virtual model.  (c)  Three-dimensional–printed metal  substructure with 
customized printed abutment. (d) Metal framework trial
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precision–fit due to repeated firing cycles.[7] Another 
choice is hybrid prosthesis which has a more chance of 
acrylic debonding and breakage.[8,9] Hence, the best choice 
is the individual ceramic‑layered crowns cemented on a 
3D‑printed metal substructure, which addresses to greater 
extent in those limitations. Hence, Malo bridge design 
was chosen as it was nonideal placement of the implant 
due to vertical bone loss. On the other hand, this type of 
prosthesis eliminates the screw access openings in the 
occlusal surface of the crowns and also makes it possible 
to remove and repair the fractured porcelain of the 
individual crown without removing the whole structure. 
In addition, sealing of the gingival component resembles 
the esthetics of the anatomical gingival sulcus and 
allows removal of the excess cement without damaging 
the pink esthetic. DMLS is one of the 3D printing 
technologies that directly can create a metal component 
from its 3D computer model. The implant abutment and 
hex connection were printed through this technology to 
eliminate all casting errors and to achieve precise passive 
fit of nonengaging abutment.

Conclusion
In Malo concept, each crown is separate, so it can be 
removed and fixed again without hampering the whole 
fixed bridge. The natural look is excellent, the recurrent 
cost is less, and it is considered to be one of the best 
methods, as it saves time in future correction. Through 
3D printing technology, the fabrication of Malo bridge, 
a boon for novel approach, has great success outcome in 
upcoming era of digital prosthesis in implantology for its 
high precision fit and passivity.
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