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Full-mouth rehabilitation with immediate loading and guided
implant surgery: a case report
Chan-Ho Jung, Yang-Yeol Tae, Sung-Ouk Kim, Hyun-Jun Park, Kwan-Soo Park
Department of Oral and Maxillofacial Surgery, Inje University Sanggye-Paik Hospital, Seoul, Korea

This case report presents a case of immediate loading with guided surgery in a patient who had completely edentulous jaws. The patient
experienced discomfort in the upper and lower removable complete dentures and wanted to change it to a fixed complete prosthesis.
Full-mouth rehabilitation was planned using 16 implant fixtures, eight each for the maxilla and mandible. For guided surgery, surgical
templates were fabricated using an implant planning system, and provisional prostheses and customized abutments for immediate loading
were fabricated by computer-aided design and computer-aided manufacturing technology. Twenty-eight months after the surgery, clinical and radiological complications were not observed, and the patient’s masticatory function and esthetics were well-maintained.
(JOURNAL OF DENTAL IMPLANT RESEARCH 2020;39(4):35-42)
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INTRODUCTION

Traditionally, surgical stents have been used to guide the
appropriate implant position; however, owing to some in-

With the development of dental implant technology

conveniences in use and disadvantages, such as labo-

and surgery and the active use of cone beam com-

ratory errors, the methods to obtain more accurate and

puted-tomography (CBCT) for implant treatment plan-

stable results have been studied. These efforts, along with

ning, there have been efforts of full-mouth rehabilitation

the development of computed-tomography (CT) and im-

for complete edentulous jaws, as well as the single and

plant planning software, have increased the interest and

multiple implants. Full-mouth rehabilitation with fixed

development of guided surgery that helps place implants

complete dentures supported by implants has been

2,3)
in ideal positions .

well-documented, and is a predictable treatment option

In addition, computer aided design and computer aid-

that will become a more widely chosen treatment modal-

ed manufacturing (CAD/CAM) technology can be used

1)

ity as clinicians’ proficiency increases .

to design and prefabricate the provisional prosthesis,

The location and angulation of the implant fixtures are

making it easier and faster for the prosthesis to function

important in order to accurately achieve the new vertical

and be adapted immediately after the implant surgery.

dimension and appropriate distribution of the occlusal

Through immediate loading, the mastication function can

force for full-mouth rehabilitation. However, it is impos-

be retrieved immediately during the transitional period

sible to place implants, without a meticulous plan, in pa-

until the osseointegration of the implants is completely

tients with complete edentulous jaws that have no re-

4)
achieved. The esthetic profile can be maintained , num-

sidual teeth which help find the ideal occlusion. In addi-

5)
ber of patient visits minimized , and total treatment peri-

tion, it is challenging for experienced clinicians to posi-

od shortened.

tion the implants exactly as planned in certain situations.

This case report documents a case of immediate load-
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Fig. 1. Pre-operative panoramic view. Generalized alveolar bone
loss and radiolucency of #33, 43 extraction sockets were seen.

ing with guided surgery in a patient who had complete
edentulous jaws and good treatment results. With the literature review, the possibilities and limitations of guided

Fig. 2. Radiographic stents used as recording base. These
transfer the patient’s intermaxillary relationship to implant
planning system.

surgery and immediate loading in complete edentulous
jaws are discussed.

mensional radiographic images of the patient’s jaws, and
the information regarding intermaxillary relationship

CASE REPORT

were required. Radiographic stents were made and used
as the recording base. Next, CT scan was performed (Fig.

A 66-year-old male presented with the chief complaint

2). Through the obtained image, the actual positions of

of discomfort in the upper and lower removable complete

the implant fixtures were simulated. When planning the

dentures. Teeth #33, 43 used as abutments of lower parti-

position of fixtures, damage to anatomical structures,

al denture were extracted 3 months before the visit. Due

such as inferior alveolar nerves and maxillary sinus was

to the discomfort in the upper and lower removable com-

prevented by securing a safety margin of 2 mm around

plete denture that was repaired after teeth extraction, the

the fixture (Fig. 3). Flapless surgery was planned because

patient wanted to change it into fixed complete

alveolar bone showed favorable width and height. To

prosthesis. The patient had hypertension and cere-

guide the drilling and indicate the position of fixtures in

brovascular disease, and was being treated with an anti-

surgery, surgical templates were manufactured (Fig. 3). In

platelet agent (Plavix Tab. 75 mg: clopidogrel bisulfate

addition, for immediate loading, customized abutments

97.875 mg, Handok inc., Seoul, Republic of Korea). The

and provisional prostheses were fabricated through

patient had difficulty in standing upright due to his gen-

CAD/CAM technology.

eral condition, and had a parafunctional habit of chewing

The implant surgery was performed under local anes-

gum for more than 10 hours a day. On the radiograph,

thesia with 4% articaine (including 1:100,000 epi-

generalized alveolar bone loss in the maxilla and man-

nephrine), with the antiplatelet agent stopped for 5 days

dible was observed (Fig. 1). The centric relation and verti-

after consulting an internal medicine doctor. There were

cal dimension were determined considering the patient’s

no specifics, such as delayed hemostasis during surgery

complete edentulous jaws by referring to the existing

(Fig. 4). Table 1 shows the position and size of implants,

dentures, and full-mouth rehabilitation was planned us-

and the implant stability quotient (ISQ) using resonance

ing a total of 16 implant fixtures, eight each for maxilla

frequency analysis (RFA) device. The immediate loading

and mandible.

with provisional prosthesis was initiated on the day of

In order to conduct the virtual plan for implant place-

surgery. The insertion torque value (ITV) was 20 Ncm in

ment using implant planning software and to manu-

#34 implant, and ≥55 Ncm in all other implants.

facture the surgical template for guided surgery, three-di-

Considering ITV, #34 implant was excluded from the im-
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A

B

Fig. 3. (A) Virtual plan using implant planning software. The
full-mouth rehabilitation was planned using a total of 16
implant fixtures, 8 each for maxilla and mandible. (B) Virtual
planning describing the entire prosthesis for immediate
loading. (C) Location of #24i in virtual plan. Note that the
fixture has the safety marge of 2 mm. (D) Intra-operative
clinical photo. Surgical template was fixed by anchor screws.

mediate loading. #16 and #47 implants were excluded

DISCUSSION

from the immediate loading because there was no confidence in the passive fit of the provisional prostheses at

For the advantage of guided surgery to be clinically

the time of loading process. The provisional prostheses

valuable in actual surgery, there must be a certain level

were 1-unit cross-arch bridges, and cemented using tem-

of accuracy to justify blind surgery. A deviation of the

porary resin cement (Fig. 5). Each definitive prosthesis

position of fixtures placed using surgical template will al-

was segmented into three parts (#17i-15i/14i-24i/25i-27i

ways exist between the virtual plan and actual surgery.

and #47i-44i/#43i-33i/#34i-37i), and adapted 7 months

This deviation could be assessed through measurements,

after implant placement (Fig. 6).

such as the horizontal linear deviation of the entry point

28 months after the surgery, no clinically and radio-

representing the center of the implant platform, horizon-

logically abnormal changes and the complications were

tal linear deviation of the apical point representing the

observed, and the patient’s masticatory function and es-

implant apex, and angular deviation of the long axis of

thetics were well maintained (Fig. 7).

the implants. For the evaluation, superimposition of preoperative and postoperative CT was used to assess the

Journal of Dental Implant Research 2020, 39(4) 35-42

38

Jung CH, et al: Full-mouth rehabilitation with immediate loading and guided implant surgery: a case report

C

D

Fig. 3. Continued.

accuracy of the guided surgery6). In 2018, Tahmaseb et al.

of 20 studies. As a result, the total mean error at entry

reported a systematic review and meta-analysis on the ac-

point is 1.2 mm (1.3 mm in fully edentulous cases, 0.9

7)
curacy of static computer-aided implant surgery . A total

mm in partially edentulous cases), a total mean error at

of 2238 implants in 471 patients were analyzed in a total

apical point is 1.4 mm (1.5 mm in fully edentulous cases,
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A

C

Fig. 4. (A) Intra-operative clinical photo. Flapless drilling was
performed on the maxilla. (B) Intra-operative clinical photo.
Flapless drilling was performed on the mandible. (C)
Post-operative panoramic view. All implants were placed in the
planned position.

1.2 mm in partially edentulous cases) and the angular de-

Table 1. Clinical values of inserted implants

Position

Implant size (mm)

ISQ value at surgery
Buccal (labial)/lingual
(palatal)/mesial/distal

#17i
#16i
#14i
#13i
#23i
#24i
#26i
#27i
#37i
#36i
#34i
#33i
#43i
#44i
#46i
#47i

5.0×8.5
5.0×8.5
4.0×10.0
4.0×10.0
4.0×7.0
4.0×10.0
5.0×7.0
5.0×8.5
5.0×7.0
5.0×7.0
4.5×8.5
4.5×11.5
4.5×11.5
4.5×10.0
5.0×7.0
5.0×7.0

79/85/85/85
67/67/67/67
80/80/80/80
86/86/86/86
78/78/78/78
79/79/82/82
84/84/85/85
85/85/85/85
67/82/82/82
62/61/62/62
84/84/84/84
80/80/82/82
78/78/79/79
85/85/80/85
67/83/84/84
84/75/75/75

All implants except #34i (20 Ncm) showed insertion torque
value (ITV) over 55 Ncm.
RFA values (ISQ) were tested at buccal (labial), lingual (palatal),
mesial, distal sides of implants by Osstell ISQ.

viation was 3.3° in fully and partially edentulous cases.
According to the systematic review, it can be concluded
that guided surgery is clinically acceptable in terms of accuracy, but it is recommended to have a safety marge of
at least 2 mm, similar to this case.
There are three types of support for surgical template
in guided surgery: Bone, mucosa, tooth. Raico Gallardo
et al. reported that bone-supported guides showed a significantly greater deviation in angle, entry point, and apical point when compared to tooth-supported and muco8)
sa-supported guides . In addition, Zhou et al. reported

that in their study, the flapless approach had greater ac9)
curacy than the open flap approach . Bone-supported

guides provide the best surgical field visualization, and
fixture depth control, but they can influence the accuracy
8)
of guided surgery . Bone-supported guide inevitably re-

quires opening the flap, which can cause the patient dis10)
comfort and decreased blood supply . In this case, the

flapless method was performed for more accurate positioning of implants and screws were used to fix the
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D

Fig. 5. (A) Post-operative clinical photo. Healing abutment was adapted on #16i and customized abutments were adapted on all other
implants. (B) Post-operative clinical photo. (C) Post-operative panoramic view. (D) Post-operative clinical photo. Provisional prostheses were
cemented.

templates. Zhou et al. also reported that significant differ-

be fractured and worn. If it is partially worn or fractured,

ences were observed in angle deviation based on the use

an excessive load is applied to a certain implant, which

of fixation screws, and recommended flapless surgery us-

can lead to implant failure. These principles have been

9)

ing fixation screws as the first choice .

applied to conventional immediate loading cases, but can

In general, immediate loading means that the provi-

also be applied using CAD/CAM and guided surgery.

sional prosthesis restoration is achieved within 72 hours

Many clinicians measure ITV and ISQ when assessing

after implant placement. For immediate loading to be

the initial stability of implants. Therefore, when determin-

successful, first, initial stability of implants represented

ing the initiation of immediate loading, two measure-

by good ITV and ISQ is important, and this can be im-

ments are used. It is important to know that these meas-

11)

proved by placing a wide and long implant . Second, oc-

urements are independent and incomparable methods in

clusal force must be distributed on all implants, and a

12)
measuring the initial stability of implants . In general,

fully balanced occlusal scheme is recommended for this

at least ITV ≥30 Ncm and ISQ ≥60 are recommended

11)
purpose . Third, cross-arch splinting is recommended to

in the case of full-arch rehabilitation in complete edentu-

11)
reduce the lateral force and micro-mobility of implants .

13)
lous jaws , but these specific values are not absolutely

Finally, the provisional prosthesis should be checked fre-

reliable to evaluate implant stability. In 2016, Douglas de

quently and adjusted if necessary, because it is easy to

Oliveira et al. reported a systematic review on immediate
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Fig. 7. 28 months after implant surgery. Prostheses and implants
were well maintained.

Fig. 6. 7 months after implant surgery. Definitive prostheses
from front view.

sis frequently until the definitive prosthesis is delivered.
Ji et al. reported a 1- to 10- year retrospective study on
immediate loading in implant-supported fixed complete

loading using an insertion torque of 30 Ncm. It was re-

dentures, and reported that higher implant failure rates

ported that there is no strong evidence that an insertion

may be associated with a dental history of bruxism

torque of 30 Ncm is sufficient for implant survival in cas-

16)
(29.3%) vs. no history of bruxism (4.6%) . In our case,

14)

es of immediate loading . In this case, when immediate

the patient had a parafunctional habit of chewing gum

loading using a prefabricated provisional prosthesis was

for more than 10 hours a day. Although good results

given, despite the good ISQ value of #34i, it was ex-

have been shown so far, long-term follow-up is required

cluded from the loading due to the lack of ITV. Despite

for maintenance. For long-term success of implants, it is

the good ITV value of #16i, it was excluded from the

necessary to educate patients about parafunctional habits,

loading. The ISQ value of #16i was more than 60, show-

such as chewing gum and bruxism. If possible, the use

ing a favorable value, but it was little lower compared

of occlusal splints and botulinum toxin injection may be

with other implants, and there was no confidence in the

helpful. In addition, for occlusal force distribution, it is

passive fit of provisional prosthesis probably due to the

suggested that the cusps are flattened and the articulation

difference between virtual planning and actual surgery.

11)
is balanced .

Therefore, it was judged that it would be better to have
more strict evaluations and be conservative about immediate loading criteria.

CONCLUSION

Complications of immediate loading in full-mouth re-

Although there are controversies over several advan-

habilitation include implant failure, fracture of provi-

tages, guided surgery using surgical template designed

sional prosthesis, midline deviation and occlusal plane

by implant planning software, prefabricated customized

canting at transitional period etc. Cercadillo-Ibarguren et

abutments and provisional prostheses provide clinically

al. reported a case series of bimaxillary simultaneous im-

acceptable results and a simpler and more time-saving

15)

mediate loading in a full arch . In the study, a total of

treatment in the immediate loading of complete edentu-

81 implants were placed in 16 arches. Only two upper

lous patients compared to the conventional method.

implants were failed and the structural fracture of prosthesis was in three patients with bruxism. Three aesthetic
complications (midline deviation, occlusal canting, color
mismatch) were solved with the definitive prosthesis and
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