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Abstract

The rehabilitation of edentulous patients with immediate loading implants has become a safe procedure that guarantees aes-

thetic, psychological, social, and functional aspects. Several immediate functional loading protocols have been proposed to

treat total edentulism. One of the key points in the construction of dentures is the method of getting passivity, which is in-

frastructure construction. This study aims to present a clinical case report that describes the oral rehabilitation by lower jaw

fixed implants-supported prosthesis  with a  laser-welded framework using titanium bar TIG (Tungsten Inert  Gas)  welded

and upper jaw complete denture explaining the limitations and step-by-step procedure. This technique proved a viable alter-

native for oral rehabilitation of jaw edentulism among all limitations based on the clinical and follow-up observed results.
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Introduction

Implant  dentistry  has  adopted  various  techniques

for  rehabilitating  totally  or  partially  edentulous  patients.

Among these techniques, functional activation with immedi-

ate  loading  on  dental  implants  stands  out  [1,2].  This  ap-

proach is valued for its rapid esthetic and functional recov-

ery, as well as for improving the psychological and social as-

pects of the patients. However, the success of this technique

requires an understanding of biomechanical principles and

a  detailed  assessment  of  the  patient's  clinical  profile  [3].  A

well-structured treatment plan is essential for the method's

efficacy, and various protocols have been proposed and suc-

cessfully applied. It is considered a viable alternative to tradi-

tional  methods  that  require  a  longer  healing  period  before

prosthesis placement [4].

The use of TIG (Tungsten Inert Gas) welded titani-

um bars is a technique that offers an effective solution for in-

frastructure fabrication to implant‐supported rehabilitation.

TIG welding is considered to be a precise and resistant tech-

nique that allows for rigid metal structures, which are essen-

tial for the success of immediate loading. This method has

satisfactory clinical results and is biocompatible and superi-

or to conventional techniques due to the bars' fabrication

employing the casting process [5]. However, like all labora-

tory work, failures may occur during the process, especially

with regard to the depth of the weld, generating voids and

incomplete welds [6].

Passive  adaptation  of  the  infrastructure  and  pri-

mary stability of the implants are fundamental factors in the

long-term success of dental rehabilitation [3]. Lack of passiv-

ity  can  lead  to  serious  complications  such  as  bone  resorp-

tion around the implants and fracture of the prosthetic abut-

ments  and/or  screws.  Conventional  casting  techniques  can

cause inaccuracies due to faulty manufacturing processes or

improper material handling. On the other hand, TIG weld-

ing of titanium bars offers an alternative with the potential

to minimize these risks, allowing precise customization and

passive fit of the prosthesis [7,8].

Determining factors for choosing immediate acti-

vation of osseointegrated implants that represent the great-

est advantage are the speed of the rehabilitation process and

mechanical  precision  [9,10].  Patients  who  have  undergone

multiple  extractions  and  implant  placement  can  benefit

from a rapid functional and aesthetic recovery, often on the

same day as surgery. This approach aligns with patients' ex-

pectations  for  prompt  and  effective  solutions,  which  can

help reduce the morbidity associated with treatment and im-

prove patients' quality of life [11].

In TIG welding, the arc is created between a non--

consumable electrode and the metal workpiece, with a flow

of  inert  gas  surrounding  the  electrode  to  minimize  oxida-

tion  during  the  process.  This  technique  is  commonly  used

in  manufacturing  and  industrial  maintenance  for  welding

thin plates (0.2 to 8 mm) of materials such as carbon steel,

stainless  steel,  aluminum  and  its  alloys,  copper  and  its  al-

loys,  titanium,  zirconium,  nickel  and  its  alloys,  and  tung-

sten.  Since  TIG  welding  equipment  is  less  expensive  than

laser welding, it offers a potential cost reduction in oral reha-

bilitation procedures.  Assessing the impact of TIG welding

on  the  properties  of  titanium,  such  as  tensile  and  flexural

strength, is crucial to exploring its viability as a more afford-

able alternative to laser welding in the production of implan-

t-supported prostheses [12].

TIG welding for titanium bars is an important ex-

ample  of  how  dentistry  needs  to  use  engineering  concepts

to  clinically  address  bone  and tissue  biology,  [13]  promot-

ing favorable healing, well-being, self-esteem, and the quali-

ty  of  the  procedures  performed.  In  this  way,  immediate

functional  loading using TIG-welded titanium bars  is  con-

sidered a significant development, enabling fast, safe, and ef-

fective solutions [14].

This study aimed to report a clinical case involving

conventional maxillary and mandibular implant‐supported

rehabilitation using TIG welding to make metal  bars for

Branemark protocols.

Case Report

Diagnosis and Treatment Plan

Patient SR (57-year-old female) wearing maxillary

complete  dentures  and  unsatisfactory  mandibular  remov-

able dentures (Figures 1A and 1B).  Radiographic examina-

tion revealed a retaining abutment of the mandibular remov-
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able prosthesis with a periapical lesion (Figure 1C) and level

III  mobility  due  to  advanced  periodontal  disease  assessed

during clinical examination. The patient was offered maxil-

lary  complete  conventional  dentures,  extraction  of  the  re-

maining mandibular teeth, and subsequent installation of os-

seointegratable  implants  for  implant-supported fixed com-

plete dentures according to the Branemark protocol, with ac-

tivation by immediate loading.

Subsequent  medical  examinations  and  preopera-

tive imaging tests were requested in addition to sodium algi-

nate molds assembled for the study models. After the mod-

els had been composed using type III stone plaster, individu-

al  maxillary  and  mandibular  trays  were  made  along  with

provisional test bases with wax planes for maxillo-mandibu-

lar registration.

Figure 1A: Initial vestibular aspect. 1B - Initial vestibular aspect without dental prothesis. 1C - Initial panoramic radiograph

Surgical Procedures

Sixty minutes before surgery, a prophylactic thera-

peutic  protocol  was  carried  out,  including  amoxicillin  1g,

dexamethasone  4mg,  and  dipyrone  sodium  500mg.  The

mandibular  alveolar  nerve  was  blocked  using  bupivacaine

hydrochloride  with  epinephrine  1:200,000  (Neocaine;

Cristália  Produtos  Químicos  e  Farmacêuticos,  Itapira,  São

Paulo, SP, Brazil) and infiltration anesthesia in the vestibu-

lar  and  lingual  sulcus  with  2%  lidocaine  with  epinephrine

1:200,000 (Alphacaine 100; DFL Indústria e Comércio,  Rio

de  Janeiro,  RJ,  Brazil).  Next,  an  incision  was  made  with  a

15c blade (Solidor; Lamedid, Barueri, SP, Brazil) on the alve-

olar  crest  in  the  region  of  the  first  and  second  premolars

and intrasulcularly on the incisors and canines, followed by

a mucoperiosteal detachment of the flap to locate the men-

tal  foramen. Teeth 22 to 27 were extracted, the ridge regu-

larized  and  the  surgical  site  prepared  for  subsequent
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milling.

After  formalizing  the  mandibular  alveolar  ridge,

the milling sequence was started following the milling cut-

ter  manufacturer's  protocol  (Conexão  Sistemas  de  Prótese,

Arujá, SP, Brazil) and 4 cylindrical osseointegrated implants

with an external hexagon junction were installed. The distal

implants  (21  and  28)  were  milled  11.0  mm  deep  and  3.5

mm in diameter to install a 3.75x 10 mm implant. The me-

sial implants (23 and 26) were milled 9.0 mm deep and 3.5

mm  in  diameter  to  install  an  implant  measuring  3.75  x  9

mm.  All  implants  had  satisfactory  primary  locking  of

around  32  N/cm2  for  immediate  activation,  positioned

three-dimensionally  and  perpendicular  to  the  long  axis  of

the  teeth  while  the  distal  implants  were  positioned slightly

inclined.  The  titanium  mini  pillars  were  installed  with  the

20  N  torque  recommended  by  the  manufacturer,  followed

by the impression transfers for open trays.

Simple suturing was carried out using 4-0 monofil-

ament  nylon  thread  (Tecnofio,  Goiânia,  GO,  Brazil).  The

impression  transfers  were  bonded  with  acrylic  resin  (Pat-

tern;  GC América,  São Paulo,  SP,  Brazil)  and molded with

condensation  silicones  of  regular  and  heavy  consistencies.

The long screws were then released and the impression was

taken.  The  transfers  were  relieved  with  sculpting  wax,  the

analogs were positioned and the special plaster was poured

into  the  mold  to  obtain  the  working  model  and  make  the

metal infrastructure for the mandibular dentures complete.

The titanium cylinders specifically designed for las-

er  welding  were  positioned  on  the  minipillar  analogs.  The

set was then sent to the prosthetics laboratory to create the

titanium bar obtained by TIG welding. The models were as-

sembled  in  a  semi-adjustable  joint  from  the  maxillo--

mandibular  registration  made  on  the  test  base  and  maxil-

lary wax plane.

The  level  of  immediate  postoperative  satisfaction

for patients was high, following all therapeutic recommenda-

tions and without pain according to several clinical studies

and  literature  reviews.  The  seven-day  postoperative  fol-

low-up was free of pain. This type of oral rehabilitation of-

fers  instant  significant  aesthetic,  functional,  and  psychoso-

cial benefits to the patient as witnessed in postoperative.

Figure 2A: Final vestibular aspect. 2B - Final panoramic radiograph
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Dental Prosthesis

After  partially  removing  the  gingiva  around  the

welded metal bar, a 10 N/cm2 torque was applied to the mi-

ni pillar screws, and the screw access ducts were closed with

Teflon  tape  (Veda  Rosca;  Tigre,  Joinville,  SC,  Brazil)  and

temporary  restorative  material  (Clip  F;  Voco,  Germany).

When the prostheses were delivered, the first occlusal adjust-

ment  was  made  with  carbon  paper  for  articulation  (40µm

Arti-check; Baush, Cologne, Germany), eliminating prema-

ture contacts in centric relation and checking for maximum

habitual intercuspation, right and left laterality and protru-

sion,  respecting  the  principle  of  balanced  bilateral  occlu-

sion. In the follow-up session, fine occlusal adjustment was

performed with a diamond drill (3118; KG Sorensen, Serra,

ES, Brazil) and polished with rubbers and aluminum oxide

brushes (DhPro; Paranaguá, PR, Brazil).

The patient was instructed to hygiene the area us-

ing  a  soft  or  extra  soft  tooth-brush  and  mouthwash  with

0.12%  chlorhexidine  digluconate  solution  (Periogard;  Col-

gate,  São  Paulo,  SP,  Brazil)  three  times  a  day  for  15  days

(Figure 2A).

Post-operative control  was carried out 3,  5,  and 7

days  after  the  procedure.  After  7  days,  the  suture  was  re-

moved to allow healing, with no bleeding, inflammatory ex-

udate, pain, or edema and considerable patient satisfaction.

After 14 days, occlusal adjustments were made to the prosth-

eses,  verifying  the  presence  of  good  tissue  repair.  Once

again, the patient was instructed to brush with soft bristles.

After 30 days, the patient was examined with radiographs to

check  the  adaptation  of  the  intermediate  abutments  and

prosthesis  cylinders  (Figure  2B).

Discussion

The immediate activation of implant technique in

dental prosthetic rehabilitation is widely recognized in litera-

ture, achieving osseointegration and biomechanical passivi-

ty while eliminating the need for a second gingival surgery

to adapt the analogs, guaranteeing the patient's comfort. Pre-

vious studies [2,4,15] have shown that immediate activation

protocols  are  consistent  with  traditional  methodologies,

with  similar  success  rates.  This  case  report  was  considered

as an option for the rapid fabrication of  metal  frameworks

and the construction of conventional or implant-supported

complete dentures,  emphasizing the importance of adapta-

tion  and  control  of  the  rehabilitation  process  in  order  to

achieve the expected clinical results in the treatment of total-

ly edentulous patients.

In this context, welding techniques have been wide-

ly used in the dental field to reduce the distortions generat-

ed by single-piece casting and machining techniques based

on  the  lost  wax  method  [13].  In  this  study,  the  metal  bar

was manufactured using the TIG welding technique on tita-

nium cylinders for conventional mini pillars with 22º angu-

lation  adapted  to  implants  installed  on  the  same  day  after

the procedure [5,14] to avoid possible distortion caused by

conventional manufacturing. In addition, TIG welding was

chosen due to the better mechanical properties of the metal

bar and better biological properties for interaction with peri-

odontal tissues [8].

The existence of misalignment in implant-support-

ed prostheses results from the transfer of stress to the reha-

bilitation  system,  increasing  the  risk  of  biological  and  me-

chanical complications, such as loosening or fracture of re-

taining  screws,  compromising  proper  osseointegration  [1].

This is due to the rigid connection between alveolar bone tis-

sue and implants, preventing or hindering the adequate dis-

sipation  of  tensions.  Even  in  the  absence  of  functional

loads, misalignment can also induce stress in the implant--

supported system. Although misfit values of between 10 and

150 μm are considered clinically acceptable, it is important

to note that these values have been established empirically.

Therefore,  it  would  be  essential  to  obtain  minimum misfit

values for the manufacture of implant‐supported rehabilita-

tion [13]. A significant fact to be considered is the position-

ing of the bar on the implant abutments, with the cylinder

adaptation being measured using an exploratory probe or

by means of a periapical radiographic examination using a

radiographic film positioner during seating [9].

One limitation of this technique there is no consen-

sus regarding the penetration depth of the laser beam. The

literature  indicates  a  penetration  ranging  from  1.5  mm  to

2.5 mm, concluding that the metal thickness can vary from

3 mm to 5 mm. However, other authors suggest that the rec-
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ommended metal  thickness  could range from 2.4  mm to 3

mm. It can bring failures on the approach of cylinder and ti-

tanium  bar  and  consequently  fracture  of  welding  bridges

during mastigatory and swallowing efforts [6].

Reducing the degree of maladjustment of implant--

supported prostheses is the goal of research and is still a con-

dition  to  be  achieved.  Therefore,  some  misfit  correction

techniques  are  required  to  correct  maladjustment  after

transfer  molding  and  obtaining  the  working  cast.  Welding

can prevent distortions that may be caused by molding ma-

terials,  fabrication  techniques,  coating,  and  casting.  In  this

clinical  rehabilitation, it  was possible to observe the opera-

tive sequence of the design and fabrication of the implant--

supported  prosthetic  infrastructure  using  the  TIG  welding

technique and its clinical benefits. When well performed, it

strengthens the prosthetic structure, improves the transmis-

sion of forces to the abutments, and allows for greater stabil-

ity of the total prosthesis [2]. On the other hand, this tech-

nique also has some disadvantages, such as insufficient weld

penetration in the metal bar and the presence of porosity in

the welded area. For this reason, regular clinical and radio-

graphic evaluation of the patient is required [13].

From the point of view of metallurgical engineer-

ing through metallographic analysis, it is essential that labo-

ratory, casting and welding processes, maintain the continui-

ty of the metal and the homogeneity of its physical, structu-

ral  and  mechanical  properties,  thus  avoiding  fractures,

porosity and disadaptation. Any defects must be investigat-

ed and corrected. The joint between the metal parts must be

free of defects at the bar-weld interface [6].

Over time, protocols for the construction of fixed

total prostheses on implants have been developed to achieve

passivity between the over-molded cylinders and the inter-

mediate  abutments  to  increase  the  success  rate  [7].  These

protocols have been refined over time, with the underlying

mechanical  concept for correct installation remaining con-

sistent.  TIG  welding  for  creating  metal  infrastructures  has

emerged  as  a  viable  and  effective  alternative  [15],  as  evi-

denced by its application in the dental rehabilitation present-

ed in this case.

The  utilization  of  welded  infrastructure  for  fixed

total  prostheses  on  osseointegrated  implants  has  been  de-

monstrated to achieve success rates of 98% in both the max-

illa and mandible. Long-term implant stabilization and low

rates  of  marginal  bone resorption during bone remodeling

have  been  demonstrated  in  studies  that  have  followed  pa-

tients  for  periods  ranging  from  6  to  11  years.  These  out-

comes have been observed when the technical and biologi-

cal concepts are respected. However, fracture of the acrylic

base of the prosthesis has been identified as the most signifi-

cant complication in the literature [16].

Laser welding is a technique used in dentistry that

is capable of manufacturing high-quality weld joints with re-

markable  consistency.  In  this  clinical  case,  the  protocols

used were like those employed in previous studies; however,

it is necessary to continue monitoring the patient over an ex-

tended period.

Conclusion

The  immediate  functional  loading  protocol  using

TIG-welded titanium bars is a notable development in clini-

cal dental practice, providing an efficient alternative for the

rehabilitation of edentulous patients. The method is consid-

ered an approach that allows aesthetic and functional resto-

ration with positive  results,  favoring a  better  quality  of  life

for the patient.
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