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Abstract

Background: Missing teeth are a common phenomenon in the population and can lead to a number of harmful effects, such as re-
duced chewing efficiency, aesthetic impact on the face and damage to the integrity of the dental row. We describe a case of a mul-
tidisciplinary approach using periodontal, orthodontic and implant treatment to restore the function of a missing tooth for a pa-
tient.

Case presentation: A twenty-nine-year-old male patient who had his right mandibular first molar extracted five years ago due to
decay. Because of the difficulty in chewing, the patient wanted to restore the missing tooth with an implant denture. The patient
was in poor periodontal condition, with red and swollen gums and bleeding on probing. Chronic tooth loss has caused the adja-
cent teeth to tilt, the opposing teeth to elongate and loss of restorative space. In order to meet the patient's requirements and
achieve a therapeutic outcome, we decided to use a combined multidisciplinary treatment, including full mouth periodontal treat-
ment, partial orthodontic treatment, implant placement and final crown restoration.

Conclusion: Combined multidisciplinary treatment allows patients to receive the most minimally invasive, simple and comfort-
able, fast and efficient treatment. The combined periodontic-orthodontic-implant treatment of a missing tooth restores the patien-
t's chewing function on both sides, avoiding discomfort and muscle swelling in the joint area and the skewed facial shape caused by
long-term unilateral chewing. It comforts to the concept that “craniofacial-articular-maxillofacial-dental” is a whole.
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Introduction

Nearly half of the world's population suffers from

oral  disease,  and  the  loss  of  teeth  due  to  oral  disease  can

lead  to  functional  impairment,  for  example,  chewing  and

aesthetic impairment, which, depending on where the teeth

are  lost,  can  ultimately  affect  quality  of  life  [1,2].  Severe

tooth  loss  affects  about  2%  of  the  world  's  population  [3]

and has been shown to be linked to many diseases. Kyung-

do et al. [4] found that tooth loss was associated with end-s-

tage  renal  disease  through  a  cohort  study.  Pablo  et  al.  [5]

found  that  the  lower  the  number  of  teeth,  the  greater  the

risk  of  cognitive  decline.  Xu et  al.  [6]  found a  relationship

between tooth loss and accelerated aging. Therefore, it is im-

perative  to  repair  the  missing  teeth  in  time.  Common  op-

tions  for  restoring  missing  teeth  include  fixed  partial  den-

tures,  removable  partial  dentures  and  implant  dentures.

Fixed partial dentures have traditionally been the gold stan-

dard for the treatment of  partially  missing teeth.  However,

its treatment is not advisable when there are no abutments

distal  to  the  edentulous  area  or  when  the  edentulous  area

spans a long distance [7]. Treatment with removable partial

dentures is a non-invasive and low-cost solution for the res-

torative rehabilitation of patients with functional or aesthet-

ic needs for posterior tooth replacement, however there is a

risk  of  localized  damage  to  the  remaining  teeth  and  their

supporting tissues [8]. Therefore, implant dentures seem to

be the most suitable restorative option. With a survival rate

of  over  90%,  implant  dentures  are  becoming  a  popular

choice  and  the  global  oral  implant  market  is  expected  to

grow to $13.01 billion by 2023 [9].  However,  the choice of

implant prosthesis for the restoration of missing teeth must

meet the following conditions:  the bone on the labial,  buc-

cal and lingual-palatal side of the implant should be healthy

and not less than 1.5 mm thick, the distance between the im-

plants  should  not  be  less  than  3  mm  and  the  distance  be-

tween the implant and the natural neighboring teeth should

not be less than 2 mm. The root of the implant should not

be less  than 2 mm from the upper edge of  the mandibular

canal[10].  The  patient  in  this  case  was  unable  to  meet  the

conditions for implant surgery due to a reduction in the res-

torative space caused by chronic tooth loss. The patient also

had poor oral hygiene and red and swollen gums, which did

not allow for a healthy gingival bond with the implant once

it  was  placed,  affecting  the  long-term  outcome.  We  there-

fore  decided  to  use  combined  multidisciplinary  treatment

to improve the patient's periodontal situation, widen the res-

torative space and finally place the implant for crown resto-

ration to restore the patient's masticatory function and den-

tal row integrity.

Methods and Results

A  35-year-old  Chinese  man  visited  our  hospital

with the complaint of a dental  implant denture restoration

in the right mandible. The patient had his right mandibular

first molar extracted 5 years ago due to tooth decay, which

affected his chewing. An intraoral examination revealed left

molar neutral to submedial relationship, bilateral cuspids all

neutral to submedial relationship, I°deep overjet deep over-

bite, upper and lower arch crowding, gaps in lower arch, 12,

22, 33, 43 torsion, 32, 35, 42 lingual inclination, 31, 32, 33,

41,  42,  43 crowding,  46 gaps,  47,  48 submedial  inclination,

14, 15, 16, 17, 24, 26, 27 sulcus caries, 48 interrupted teeth,

upper and lower arch incongruity, lower arch median right

1 mm, alveolar process full, intraoral periodontal condition

poor, gingiva mildly red and swollen, local bleeding on prob-

ing (Figure 1). X-rays showed the lower right second molar

and  lower  right  third  molar  were  tilted  proximally  to  the

centre and the lower right first molar had a small restorative

space (Figure 2). Measurement of the patient's intraoral plas-

ter model with a straightedge showed a restorative gap of on-

ly about 1 cm (Figure 3). Orthodontic treatment can help wi-

den  the  gap  between  missing  teeth,  allowing  patients  who

would otherwise  not  be  eligible  for  implant  restorations  to

regain  access  to  dental  implant  [11].  Luo  et  al.  [12]  found

that  bracketless  invisible  appliance  can  correct  inclined

teeth faster than traditional straight wire appliance. Howev-

er, bracketless invisible braces are expensive and have a long

treatment period.  The patient  was reluctant  to undergo up

to two years of  full  mouth orthodontic treatment to widen

the  gap  for  implant  restoration.  Local  orthodontics  com-

pared  to  full  orthodontic  treatment  time  is  shorter,  reduc-

ing the occurrence of root resorption, can be carried out as

early as possible in the later implant treatment, and through

local orthodontics to realign and organise the teeth, in order

to  solve  the  occlusal  disorders,  repair  the  gap  between  the

missing teeth at the same time, but also to solve the jawbone

and the  buccal  surface  of  the  problem of  incongruity  [13].
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Therefore, we decided to adopt a relatively short treatment

time  of  partial  micro-orthodontics  to  straighten  the  lower

right second molar and then performed the implant surgery

once sufficient implant space had been created. The peri-im-

plant mucosa may influence the aesthetic outcome, patient

satisfaction,  biological  and  clinical  stability,  which  are  key

factors for a good long-term prognosis [14]. So before ortho-

dontic treatment, it was essential to restore the patient's peri-

odontal tissues to health. Firstly, the periodontist performed

a  full  periodontal  scaling  and  subgingival  scaling,  after

which  the  patient's  bleeding  gums  improved  significantly.

Afterwards, a 10*2mm temporary anchorage devices (Orm-

co  corporation,  USA)  was  implanted  in  the  region  of  the

right mandibular ascending branch, and the buccal tubes of

47  and  48  were  cemented  (Ormco  corporation,  USA).  A

close  spring was used to  connect  the temporary anchorage

devices  and  buccal  tube  to  make  47  upright.  At  the  same

time,  a  fixed cast  ring aligner  (Jin  Guan Qian corporation,

China) consisting of 4 orthodontic bands and 1 lingual arch

was bonded in the patient's mouth to reinforced anchorage.

A lingual spring with double loop was welded to the ortho-

dontic band of the 45 for uprighting the tilted 47 (Figure 4).

Figure 1: Pretreatment intraoral photographs showing intraoral plaque and soft tartar build-up, red and swollen gums and

missing right lower jaw first molar

Figure 2: Pretreatment panoramic radiograph showing a severe inclination of the lower right second molar and third molar

proximally

Figure 3: Pretreatment measurement of the patient's intraoral plaster model showing a lack of adequate restoration space

Figure 4: Insertion of a temporary anchorage devices and bonding of a fixed cast ring aligner
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After  a  period  of  approximately  two  months,  the

patient could observe at the follow-up consultation that the

right mandibular second molar was gradually becoming up-

right and the implant space in the right mandibular first mo-

lar was beginning to increase (Figure 5). After another three

months  of  orthodontic  maintenance  treatment,  the  right

mandibular  first  molar  had  sufficient  proximal  and  distal

mesial restoration space and began to enter the space main-

tenance phase (Figure 6). After two months, the partial or-

thodontic  appliance  was  removed and an implant  (Institut

Straumann,  Waldenburg,  Switzerland)  was  placed  in  the

right  mandibular first  molar,  but  the temporary anchorage

devices was temporarily retained in the right mandibular as-

cending area to prevent gap reduction (Figure 7).

Figure 5: The implant gap gradually increased after about two months of orthodontic treatment

Figure 6: Intraoral photographs showing sufficient space for implant restoration

Figure 7: Radiographs showing implant placed in the right mandibular first molar region

Three months after implant placement, the patien-

t's temporary anchorage devices were removed and an all-ce-

ramic  crown  restoration  was  performed  on  the  upper  part

of the implant, and a mandibular compression retainer was

fabricated  and entered  the  retention phase  (Figure  8).  Fol-

low-up three months after crown restoration: stable bilater-

al  occlusion,  no  significant  inflammation  around  the  im-

plant, good joint and periodontal condition (Figure 9). One

year and three months after the completion of the multidis-

ciplinary treatment, the patient was followed up in the hos-

pital. The clinical examination showed a stable occlusion in

the  posterior  region,  a  healthy  temporomandibular  joint

and good peri-implant  osseointegration (Figure  10).  Three

years and five months of follow-up showed that the implant

denture was stable and the soft and hard tissues around the

implant were in good condition (Figure 11).
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Figure 8: Patients with all-ceramic crown restorations

Figure 9: Intraoral photographs and radiographs showed that the implant denture was functioning well in the mouth

Figure 10: One year and three months after the end of the patient's multidisciplinary combined treatment

Figure 11: Three year and five months after the end of the patient's multidisciplinary combined treatment

Discussion and Conclusion

The  use  of  implant  dentures  to  replace  missing

teeth  has  gradually  become  mainstream.  It  has  the  advan-

tages  of  not  needing  to  grind  the  hard  tissue  of  the  tooth

and  being  more  comfortable  than  removable  partial  den-

tures [15]. However, the implementation of implant surgery

also needs to meet the corresponding conditions. For exam-

ple, in this case, the adjacent teeth were inclined so that the

repair  gap  was  narrowed  and  the  implant  could  not  be

placed. At this time, it is undoubtedly a good choice to coop-

erate with other departments for multidisciplinary compre-

hensive  treatment.  A  core  element  of  a  multidisciplinary

team is to bring together of specialists from different thera-

peutic areas to form teams to plan and design the patient's

treatment [16]. Peri-implantitis is an important cause of im-

plant failure, which affects the formation of good osseointe-

gration between the implant and surrounding components,

resulting  in  the  loss  of  supporting  bone  [17].  While  bacte-

rial  infection  plays  a  major  role  in  peri-implantitis,  and  it

has  been  reported  in  the  literature  that  the  bacterial  flora

causing  periodontitis  and  peri-implantitis  are  similar  [18].
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Therefore, the first step of treatment was to have a periodon-

tist  performing  a  thorough  periodontal  scaling  on  the  pa-

tient to remove plaque, soft scale and supragingival and sub-

gingival calculus, restored the health of the periodontal tis-

sue,  prevented  the  occurrence  of  peri-implantitis,  and  en-

sured implantation success. After improving the patient's pe-

riodontal  condition,  the  second  step  in  the  treatment  is  to

extend the reduced implant space. When a tooth is missing,

the three-dimensional dynamic equilibrium of the dentition

is disrupted and the tooth will tilt or move into the missing

space until a new equilibrium is achieved, which may result

in  the  destruction  of  periodontal  tissue  and  disruption  of

the  bite  [19].  Commonly  used  orthodontic  methods  to

make  the  mandibular  molars  upright  include  cantilever

springs, helical upright springs, etc. [20]. In addition, some

scholars  use  implants  as  anchorage  to  make molar  upright

[21].  Due  to  the  bone  anchorage  system  can  achieve  effi-

cient orthodontic movement with low morbidities [22], the

orthodontist used temporary anchorage devices in conjunc-

tion with  orthodontic  partial  appliance  to  obtain  sufficient

space for implant. Finally, the implant was placed by the im-

plantologist and the crown restoration was completed after-

wards.  However,  this  case  also  has  some  limitations.  Al-

though  we  have  solved  the  patient  's  complaint  of  missing

teeth, the patient still has some problems such as deep over-

bite,  deep  overjet,  and  crowded  dentition.  These  problems

cannot be solved by partial orthodontic treatment so we can-

not achieve the best treatment results.In addition, managing

peri-implant mucositis is the primary prevention of peri-im-

plantitis  [23].  The  patient  had  gingivitis  before  repair,  and

the  reason  for  his  missing  teeth  was  caries,  which  proved

that the patient 's oral health management ability was poor.

Therefore,  after  the  completion  of  implant  denture  repair,

whether  the  patient  can  maintain  good  oral  cleaning  mea-

sures was our concern. Fortunately, in several follow-up vis-

its, the implant denture area was in good condition. But fur-

ther observation was needed.

All in all, the treatment group achieved the goal of

repairing  patients'  missing  teeth  in  a  short  period  of  time

through multidisciplinary combined treatment of periodon-

tal, orthodontic and implant. The patient was satisfied with

the  whole  treatment  process,  and  was  pleased  that  he  did

not  need  to  receive  full  mouth  orthodontic  treatment  and

the good experience of implant denture use. When a patient

has insufficient implant space and does not wish to undergo

full mouth orthodontic treatment, a combined multidiscipli-

nary  approach  can  be  used  to  restore  the  integrity  of  the

dental  row  and  establish  a  correct  occlusal  relationship.

This  case  demonstrates  the  close  and  orderly  cooperation

between  the  periodontist,  orthodontist  and  implantologist,

suggesting  that  combined  multidisciplinary  treatment  is

one  of  the  most  minimally  invasive,  simple,  comfortable,

fast and efficient treatments for the patient.
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