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Abstract
Background: Immediate loading of dental implants is considered an excellent option to reestablish function and 
aesthetics in a short period of time, thereby reducing the psychological impact of edentulism. The aim of this 
study was to describe the incidence of complications in immediately loaded implant-supported single or partial 
maxillary provisional rehabilitations; to assess changes in patient quality of life (QoL); to evaluate patient overall 
satisfaction; and to determine whether the occurrence of complications affects these outcomes.
Material and Methods: Patients requiring partial rehabilitation with implants in the maxilla were included in a 
prospective cohort study. In all cases, implant-based restoration with an immediate loading protocol was indi-
cated. A provisional restoration was placed within 72 hours after implant placement. Patient QoL was measured 
at the first appointment and just before placing the final restoration, using two validated questionnaires. All me-
chanical and biological complications occurring up until placement of the final restoration were documented. A 
descriptive and bivariate analysis of the data was performed.
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Introduction
Functional and aesthetic rehabilitation by means of den-
tal implants has been widely described in the literature 
since the 1970s (1). The treatment concept, as well as 
the surgical and prosthetic protocols have evolved over 
the years, as reflected by different authors (2,3).
The placement of implants in fresh post-extraction sock-
ets is a technically demanding procedure that decreases 
surgical morbidity and reduces the treatment time (4-
7). These immediate post-extraction implants seem to 
have similar success rates in comparison with implants 
placed in fully healed alveolar ridges - thereby consti-
tuting a predictable treatment option (8,9). Immediate 
loading is another option that reestablishes function and 
aesthetics in a short period of time, thereby reducing the 
psychological impact of edentulism (10). This leads to 
greater patient satisfaction, as well as to increased ac-
ceptance of implant treatment (3,11). Adequate primary 
stability of the implants is required. In this respect, a 
minimum insertion torque of 30 Ncm is recommended 
in placing the provisional prosthetic restoration, since 
without adequate stability, the osseointegration process 
might be compromised (10,12). Even though these treat-
ments have shown high success rates (13-15), some com-
plications may occur. Specifically, a number of studies 
have reported mechanical complications related to the 
immediately loaded provisional prostheses (16). Such 
problems seem to be more frequent in patients with risk 
factors (17). On the other hand, surgical site infections 
or implant failures (i.e., biological complications) may 
also be observed (18,19). Nevertheless, the overall out-
comes of these treatments seem to be good even in full 
arch restorations, with reported patient-based success 
rates of > 80% after a mean follow-up of > 4 years (16).
Most studies employ clinical and radiological vari-
ables to assess the treatment outcomes. Although these 
variables are useful and objective, patient perceptions 
should also be taken into account. In recent years, some 
reports have assessed the treatment outcomes based on 
the degree of patient satisfaction from the aesthetic and 
functional perspectives (20).
To the best of our knowledge, no studies have specifi-

cally assessed early complications (i.e. complications 
that occur before the placement of the final restoration) 
in patients with immediately loaded implant-supported 
partial maxillary rehabilitations, taking patient opinion 
into account. Thus, the main aim of the present study 
was to describe the incidence of complications appear-
ing before placement of the final restoration in immedi-
ately loaded implant-supported single or partial maxil-
lary rehabilitations. The secondary aims were to assess 
the changes in patient quality of life; evaluate patient 
overall satisfaction; and determine whether the occur-
rence of early complications affects these outcomes.

Material and Methods 
- Study design
An observational prospective cohort study was carried 
out taking into consideration the recommendations of 
the STROBE statement (Strengthening the Reporting of 
Observational studies in Epidemiology) (21). The pro-
tocol was approved by the Bioethics Committee of the 
University of Barcelona (Ref. IRB00003099), and the 
study abided with the principles of the Declaration of 
Helsinki. Written informed consent was obtained from 
all the patients.
- Patient selection
The patients were recruited at the Dental Hospital of the 
University of Barcelona (Barcelona, Spain) from June 
2017 until November 2020.
The inclusion criteria were: patients aged 18-80 years, 
requiring partial rehabilitation with implants in the 
maxilla, or with teeth that needed extraction. In all 
cases, implant restoration with an immediate loading 
protocol was indicated.
The exclusion criteria were: patients with uncontrolled 
systemic diseases (ASA score III or higher) that con-
traindicated surgical procedures or which could alter 
the healing process; uncontrolled periodontal disease 
or a plaque and/or bleeding on probing index score > 
30%; heavy smokers (> 10 cigarettes/day); patients with 
severe attrition associated to bruxism; the presence of 
dehiscences and/or fenestrations during implant place-
ment; patients with less than 8mm of residual ridge 

Results: Thirty-five patients with 40 prostheses supported by 60 implants were analyzed. Three implant failures were 
observed, yielding a 95% survival rate. Five provisional prosthesis fractures and two prosthetic screw loosenings 
were recorded in four patients. A significant reduction in OHIP-14 score was observed. Likewise, significant differ-
ences were found in the results of the QoLFAST-10, with a mean difference in score of 7.3 between the initial and 
final evaluation.
Conclusions: Patients receiving immediately loaded implant-supported single or partial maxillary provisional reha-
bilitations seem to have a low risk of developing early mechanical (13.3%) or biological complications (5%). These 
patients appear to experience significant improvement in QoL and report excellent overall satisfaction with the treat-
ment received - though the occurrence of complications seems to affect these outcomes.

Key words: Immediate loading, dental implants, implant failure, quality of life; mechanical complications.
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using a surgical splint to guarantee proper three-dimen-
sional (3D) positioning. Non-absorbable sutures were 
employed to close the wound (Supramid 4/0, Aragó®, 
Barcelona, Spain). A minimum insertion torque of 35 
Ncm was required to perform immediate dental im-
pressions with an open-tray technique. A provisional 
restoration with ovoid pontics and without cantilevers 
was fitted by a clinician (AST) within 72 hours after 
implant placement. Fig. 1 shows the main steps of the 
treatment protocol. Occlusal adjustments were made to 
avoid strong contacts between the provisional and the 
opposing dentition. Sutures were generally removed 7 
days after the surgical procedure, and the occlusal con-
tacts were checked again. Periapical radiographs were 
obtained with the impression transfer coping and after 
placing the provisional crown. A delayed loading proto-
col was applied to implants with an insertion torque of 
< 35 Ncm.
The patients were informed about the most common 
postoperative complications, and were instructed to fol-
low a soft diet during the provisional restoration stage.
The final restoration was placed 3-6 months after im-
plant placement. Multiple restorations were splinted 
over transepithelial abutments. All structures were 
made using a CAD-CAM system (Ticare BioCam, 
Mozo-Grau, S.A., Valladolid, Spain). Patients were fol-
lowed-up on until placement of the definitive prosthe-
sis. At this appointment, the prostheses were removed 
to perform professional cleaning, and periapical radio-
graphs were taken.
- Data collection
The following variables were recorded: age, gender, 
smoking habit, bruxism, history of periodontal disease, 
immediate or delayed implant placement, and follow-
up time. Mechanical complications (screw or abutment 
loosening, prosthesis fracture) associated with the pro-
visional prosthesis and early implant failures (i.e., fail-
ures occurring before the final restoration was placed) 
were also recorded.

height or that needed vertical or horizontal bone aug-
mentation procedures, and patients with relevant dental 
disease of the adjacent teeth.
- Sample size calculation
The sample size was calculated using the G* Power 
version 3.1.9.2 application (Universität Kiel, Germany). 
The primary outcome variable was the difference in 
overall Oral Health Impact Profile-14 (OHIP-14) score 
as recorded before and after treatment. The values re-
ported by Raes et al. (22) were taken into consideration. 
With an alpha value of 0.05 and a beta value of 0.2, a 
total sample size of 35 patients was established.
- Treatment protocol and surgical technique
The surgical procedures were carried out by residents 
of the Master’s degree program in Oral Surgery and 
Implantology of the University of Barcelona. Three 
previously calibrated researchers (AST, MMR, AAV) 
compiled all the data and performed the follow-up ap-
pointments.
After collecting all relevant medical data and perform-
ing the clinical examination, panoramic radiographs 
and cone-beam computed tomography (CBCT) scans 
were obtained in all the participants. The treatment pro-
tocol was explained, placing special emphasis on the 
surgical procedure and possible complications. When 
needed, patients underwent periodontal treatment be-
fore implant placement.
The patients received 2 g of amoxicillin (or 600 mg of 
clindamycin in the case of allergy to amoxicillin) one 
hour before surgery, and local anesthesia was admin-
istered in the form of 4% articaine with epinephrine 
1:100.000. In the case of immediate implant placement, 
atraumatic extractions were performed, and the socket 
walls were probed to confirm the absence of any ana-
tomical defects or dehiscences. A mucoperiosteal flap 
was raised when needed, and implant drilling was per-
formed following the instructions of the manufacturer. 
The implants (Ticare Inhex Quattro®, Mozo-Grau, 
S.A., Valladolid, Spain) were placed slightly subcrestal 

Fig. 1: Main steps of the treatment protocol. A: Preoperative image; B: Flap elevation; C: Placement of the surgical guide; D: Drilling 
sequence and angulation pin; E: Impression transfer coping placement; F: Radiographic assessment before the impression; G: Provi-
sional crown placement; H: Postoperative radiographic assessment..
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To evaluate changes in patient quality of life (QoL) be-
fore and after treatment, validated Spanish versions of 
the Oral Health Impact Profile-14 (OHIP-14) (23) and 
Quality of life related to function, aesthetics, social-
ization, and thoughts about health-behavioral habits 
(QoLFAST-10) (24) questionnaires were completed by 
all participants at the first appointment and again just 
before definitive prosthesis placement. Moreover, the 
participants were asked to answer (“agree” / “neutral” 
/ “disagree”) the following four questions about their 
overall satisfaction with the provided treatment: (a) 
Your prosthesis allows you to perform your daily oral 
hygiene correctly; (b) Your expectations were met; (c) 
You would repeat the treatment; (d) You would recom-
mend the treatment to others.- 
- Statistical analysis
The data were processed using the Stata/IC 15.1 statis-
tical package (StataCorp LLC, Lakeway Drive, USA). 
A descriptive and bivariate analysis was performed. A 
subgroup analysis was made to compare the changes in 
QoL between the patients that received immediate or 
delayed loading and the patients with or without com-
plications, based on the Student t-test. Statistical signifi-
cance was considered for p<0.05.

Results
A total of 37 patients were enrolled in the study. Two 
patients were excluded on the basis of the inclusion 
and exclusion criteria. A total of 35 patients with 40 
prostheses supported by 60 implants were thus finally 
analyzed. Thirty-one implants were placed in premo-
lars, 11 in incisors, 9 in canines and 9 in first molars. 
All implants had a diameter of 3.75 or 4.25mm and the 
most common length was 13mm (n=30), followed by 
11.5mm (n=16), 10mm (n=8), 15mm (n=4) and 8mm 
(n=2). Table 1 shows the main clinical features of the 
included patients. During the provisional period, three 
implant failures were recorded, yielding a 95% survival 
rate. Fourteen implants in 5 patients could not be im-
mediately loaded due to a reduced primary stability. 
Four patients suffered mechanical complications dur-
ing the follow-up period, as can be seen in Table 2 (5 
provisional prosthesis fractures and 2 prosthetic screw 
loosenings). Fractures were solved by adding composite 
material at the same appointment.
Overall, the patients significantly improved their qual-
ity of life as determined by the OHIP-14 (mean score 
reduction of 9.1) and QoLFAST-10 (mean score increase 
of 7.3) (Fig. 2, Table 3).

Variables Total sample Immediate loading Delayed loading 
Age (mean±SD) 55.3 ± 12.9 years 54.8 ± 13.5 years 58.8 ± 8.1 years

Gender
Male 13 (37.2%) 10 (33.3%) 3 (60%)
Female 22 (62.9%) 20 (66.7%) 2 (40%)

Immediate loading
No 14 (23.3%) - -
Yes 46 (76.7%) - -

Immediate implant
No 43 (71.7%) 29 (63%) 14 (100%)
Yes 17 (28.3%) 17 (37%) 0

Smoking
No 32 (91.4%) 28 (93.3%) 4 (80%)
Yes 3 (8.6%) 2 (6.7%) 1 (20%)

History of peri-
odontitis

No 25 (71.4%) 22 (73.3%) 3 (60%)
Yes 10 (28.6%) 8 (26.7%) 2 (40%)

Bruxism
No 27 (77.1%) 24 (80%) 3 (60%)
Yes 8 (22.9) 6 (20%) 2 (40%)

Follow-up time (mean±SD) 8.6 ± 3.8 months 8.9 ± 3.8 months 8.3 ± 2.8 months
SD: standard deviation.

Mechanical complications Implant
(n=46)

Prostheses
(n=34)

Patient
(n=30)

Prosthesis fracture 5 (10.9%) 3 (8.8%) 3 (10%)
Screw loosening 2 (4.3%) 1 (2.9%) 1 (3.3%)

Abutment loosening 0 (0%) 0 (0%) 0 (0%)
Total 7 (15.2%) 4 (11.8%) 4 (13.3%)

Table 2: Mechanical complications associated to the immediately loaded provisional prosthesis (Note that in 3 patients that re-
ceived several implants, at least one of the implants was not immediately loaded).

Table 1: Main clinical features of the study sample. Data are also presented to allow comparison between the different loading 
protocols (immediate or delayed loading).
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Questionnaires Complications Before 
treatment 

After 
treatment

Difference 
before - after 

treatment
Subgroup 

analysis (p) 

OHIP-14
(mean±SD)

Without mechanical 
complications

14.9 (10.8) 6 (8.6)
8.9 (11)

p=0.326
p= 0.0032*

With mechanical 
complications

18.3 (6.8) 3.5 (8.4)
14.8 (7.3)

p=0.027*

Without implant 
failure

16.4 (10.6) 6.5 (8.4)
9.9 (11.1)

p=0.899
p= 0.002*

With implant failure
10.7 (9.0) 1.7 (2.1)

9.0 (10.6)
p=0.279

Immediate loading
15.6 (10.4) 5.8 (8)

9.8 (10.8)
p=0.361

p=0.001*

Delayed loading
10 (2.8) 7.5 (4.9)

2.5 (2.1)
p=0.344

Total
15.1 (10.0) 6 (7.7)

9.1 (10.5) -
p=0.000

QoLFAST-10 
(mean±SD)

Without mechanical 
complications

5.8 (5.5) 12.9 (3.6)
-7.2 (6.1)

p=0.342
p=0.000*

Mechanical 
complications

4.5 (7.3) 15.3 (2.5)
-10.8 (8.7)

p=0.089

Without implant 
failure

5.1 (5.2) 13.0 (3.5)
-7.9 (6.8)

p=0.841
p=0.000*

Implant failure
7.0 (9.8) 14.0 (1.7)

-7.0 (8.0)
p=0.269

Immediate loading
5.4 (5.8) 13.2 (3.4)

-7.8 (6.7)
p=0.297

p=0.000*

Delayed loading
11 (8.5) 13.5 (12.0)

-2.5 (3.5)
p=0.500

Total
5.9 (6) 13.2 (4.2)

-7.3 (6.6) -
p=0.000*

OHIP-14: Oral Health Impact Profile-14; QoLFAST-10: Quality of life related to function, aesthetics, socialization, and thoughts 
about health-behavioral habits; SD: standard deviation; * significant differences.

Fig. 2: Box-plot showing the changes in the quality of life (OHIP-14 and QoLFAST scores) before and after treatment.

Table 3: Quality of Life (QoL) and patient satisfaction.
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Although no significant differences were found between 
the OHIP-14 and QoLFAST-10 scores of patients with and 
without mechanical or biological complications, signifi-
cant improvement of the questionnaires scores was only 
observed in patients that had no implant failures (Table 
3). Furthermore, the patients included in the immediate 
loading subgroup experienced significant improvement 
in QoL (as measured by the OHIP-14 and QoLFAST-10), 
while no significant differences were observed between 
the preoperative and postoperative questionnaire scores 
in the delayed loading subgroup (Table 3). All data re-
garding patient QoL can be observed in Table 3. The 
patient expectations were fulfilled in 95.6% of the cases, 
and all the participants felt that their prostheses allowed 
them to correctly clean the implants. All the included 
patients claimed that they would repeat and even rec-
ommend the treatment to others.

Discussion
The results of the present study show that patients treat-
ed with immediately loaded implant-supported provi-
sional prosthesis have a low incidence of mechanical 
and biological complications. Furthermore, the patients 
showed significant improvement of their QoL, except 
when mechanical or biological complications occurred.
De Rouck et al. (25) reported a 97% survival rate during 
the provisional period of single-tooth implant-supported 
restorations placed in the esthetic zone. Likewise, in a 
multicenter clinical study with a similar design that in-
cluded 60 implants, a 98.3% cumulative survival rate 
was recorded (26). These values are slightly higher than 
that obtained in the present study (95%). The differences 
might be related to clinician experience, since all of our 
patients were treated by professionals with limited expe-
rience (< 3 years) in implant dentistry. Also, the present 
sample included posterior single-tooth restorations, which 
might be more susceptible to develop complications.
Some minor mechanical complications have been associ-
ated to immediately loaded implant-supported provision-
al prostheses (13,15). In the present study, 5 provisional 
prosthesis fractures and two prosthetic screw loosenings 
were recorded in four patients. Although the incidence of 
these events might be considered relevant (13.3%; Table 
2), the clinical impact of such problems was small, since 
the great majority of them could be resolved in a single 
appointment and did not lead to major complications. 
Nonetheless, it is essential to warn patients that mechani-
cal complications, if left untreated, might compromise 
the entire treatment. In fact, screw loosening or prosthe-
sis fractures originate uncontrolled movements that can 
impair the osseointegration process. On the other hand, 
the present sample included patients with bruxism and 
with provisional prostheses placed in the upper arch, 
which have been considered to be risk factors for me-
chanical complications (16).

The use of patient-reported outcome measures (PROMs) 
to evaluate treatment modalities seems to be very use-
ful, since clinical parameters might not reflect the pa-
tient expectations. This issue is especially relevant 
when comparisons are made between treatment options 
with similar clinical outcomes. Indeed, if the results re-
ported by Benic et al. (10) are taken into account, there 
are no significant differences between immediate and 
conventional implant loading protocols in terms of im-
plant survival rates and marginal bone levels. However, 
a recent systematic review has pointed out that patient 
satisfaction seems to be greater when immediate im-
plant placement and immediate loading protocols are 
employed (27). Likewise, the results of the QoLFAST 
and OHIP-14 questionnaires obtained in the present 
study showed that when an immediate loading provi-
sional prosthesis was placed, significant improvements 
in patient QoL were achieved. Thus, whenever possible, 
this option should be considered.
As mentioned above, a small proportion of patients ex-
perienced implant failures (3 patients) and mechanical 
complications (4 cases). These incidents seem to have 
an important impact upon patient QoL. Indeed, only pa-
tients that had an uneventful recovery until placement 
of the final restoration showed significant improvements 
in QoL (Table 3).
The placement of immediate post-extraction implants in 
periodontal infected sites is considered a controversial 
issue and many clinicians are reluctant to perform such 
treatments. Nevertheless, several authors have conclud-
ed that good results can be obtained in such situations, 
reducing the need to perform several surgical proce-
dures (28,29). In the present sample, almost 30% of the 
patients had history of periodontitis and this variable 
was not associated with a higher risk of complications.
The outcomes of the present study should be interpreted 
with caution. Firstly, the sample size (35 patients) might 
be considered limited, especially considering the num-
ber of variables with confounding effects. However, the 
number of prostheses (40) and implants (60) analyzed 
was considered sufficient. Secondly, the present results 
can only be extrapolated to patients needing single of 
partial restorations in the upper arch - since the sample 
did not include full-arch prostheses or implants placed 
in the mandible. Another limitation of this research is 
related to the short follow-up period (up until placement 
of the final restoration), since it was focused on analyz-
ing the complications and patient QoL associated to the 
provisional prosthesis. Therefore, future studies should 
be carried out to determine whether these clinical re-
sults and patient perceptions remain stable over time. 
Finally, all treatments were performed by residents of a 
university master degree program with limited clinical 
experience (< 3 years); these results therefore probably 
would have improved if expert clinicians were involved.
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Conclusions
Taking into consideration the limitation of this study, 
immediately loaded implant-supported single or par-
tial maxillary provisional rehabilitations seem to be a 
predictable treatment option, with a low percentage of 
patients being affected by early mechanical (13.3%) or 
biological complications (5%). Furthermore, patients 
with immediately loaded restorations appear to sig-
nificantly improve their quality of life and report high 
overall satisfaction with the treatment received. How-
ever, clinicians should be aware that the occurrence of 
complications during the provisional phase might affect 
these outcomes.

References
1.  Brånemark PI, Breine U, Adell R, Hansson BO, Lindström J, Ohls-
son A. Intra-osseous anchorage of dental prostheses: I. Experimental 
studies. Scand J Plast Reconstr Surg Hand Surg. 1969;3:81-100.
2.  Chung S, McCullagh A, Irinakis T. Immediate loading in the 
maxillary arch: evidence-based guidelines to improve success rates: 
a review. J Oral Implantol. 2011;37:610-21.
3.  Tealdo T, Bevilacqua M, Menini M, Pera F, Ravera G, Drago 
C, Pera P. Immediate versus delayed loading of dental implants in 
edentulous maxillae: a 36-month prospective study. Int J Prostho-
dont. 2011;24:294-302.
4.  Hämmerle CH, Chen ST, Wilson TG Jr. Consensus statements and 
recommended clinical procedures regarding the placement of implants 
in extraction sockets. Int J Oral Maxillofac Implants. 2004;19:26-8.
5.  Bassir SH, El Kholy K, Chen CY, Lee KH, Intini G. Outcome of 
early dental implant placement versus other dental implant place-
ment protocols: A systematic review and meta-analysis. J Periodon-
tol. 2019;90:493-506.
6.  Atalay B, Öncü B, Emes Y, Bultan Ö, Aybar B, Yalçn S. Immedi-
ate implant placement without bone grafting: A retrospective study 
of 110 cases with 5 years of follow-up. Implant Dent. 2013;22:360-5.
7.  Koh RU, Rudek I, Wang HL. Immediate implant placement: posi-
tives and negatives. Implant Dent. 2010;19:98-108.
8.  Mello CC, Lemos CAA, Verri FR, Dos Santos DM, Goiato MC, 
Pellizzer EP. Immediate implant placement into fresh extraction 
sockets versus delayed implants into healed sockets: A systematic re-
view and meta-analysis. Int J Oral Maxillofac Surg. 2017;46:1162-77.
9.  Esposito M, Grusovin MG, Maghaireh H, Worthington HV. In-
terventions for replacing missing teeth: different times for loading 
dental implants. Cochrane Database Syst Rev. 2013;2013:CD003878.
10.  Benic G, Mir-Mari J, Hämmerle C. Loading protocols for single-
implant crowns: A systematic review and meta-analysis. Int J Oral 
Maxillofac Implants. 2014;29:222-38.
11.  Del Fabbro M, Ceresoli V, Taschieri S, Ceci C, Testori T. Immedi-
ate loading of postextraction implants in the esthetic area: systematic 
review of the literature. Clin Implant Dent Relat Res. 2015;17:52-70.
12.  Mombelli A, van Oosten MAC, Schürch E, Lang NP. The micro-
biota associated with successful or failing osseointegrated titanium 
implants. Oral Microbiol Immunol. 1987;2:145-51.
13.  Schrott A, Riggi-Heiniger M, Maruo K, Gallucci G. Implant 
loading protocols for partially edentulous patients with extended 
edentulous sites—A systematic review and meta-analysis. Int J Oral 
Maxillofac Implants. 2014;29:239-55.
14.  Eini E, Yousefimanesh H, Ashtiani AH, Saki-Malehi A, Olapour 
A, Rahim F. Comparing success of immediate versus delay loading 
of implants in fresh sockets: a systematic review and meta-analysis. 
Oral Maxillofac Surg. 2022;26:185-94.
15.  Malchiodi L, Balzani L, Cucchi A, Ghensi P, Nocini PF. Primary 
and secondary stability of implants in postextraction and healed 
sites: A randomized controlled clinical trial. Int J Oral Maxillofac 
Implants. 2016;31:1435-43.

16.  Cercadillo-Ibarguren I, Sánchez-Torres A, Figueiredo R, Val-
maseda-Castellón E. Early complications of immediate loading in 
edentulous full-arch restorations: A retrospective analysis of 88 
cases. Int J Oral Maxillofac Implants. 2017;32:1116-22.
17.  Testori T, Galli F, Capelli M, Zuffetti F, Esposito M. Immediate 
nonocclusal versus early loading of dental implants in partially eden-
tulous patients: 1-year results from a multicenter, randomized con-
trolled clinical trial. Int J Oral Maxillofac Implants. 2007;22:815-22.
18.  Mitsias M, Siormpas K, Pistilli V, Trullenque-Eriksson A, Es-
posito M. Immediate, early (6 weeks) and delayed loading (3 months) 
of single, partial and full fixed implant supported prostheses: 1-year 
post-loading data from a multicentre randomized controlled trial. 
Eur J Oral Implantol. 2018;11:63-75.
19.  Berglundh T, Armitage G, Araujo MG, Avila-Ortiz G, Blanco J, 
Camargo PM, et al. Peri-implant diseases and conditions: Consensus 
report of workgroup 4 of the 2017 World Workshop on the Classifica-
tion of Periodontal and Peri-Implant Diseases and Conditions. J Clin 
Periodontol. 2018;45:S286-S291.
20.  De Bruyn H, Raes S, Ostman PO, Cosyn J. Immediate loading in 
partially and completely edentulous jaws: a review of the literature 
with clinical guidelines. Periodontol 2000. 2014;66:153-87.
21.  von Elm E, Altman DG, Egger M, Pocock SJ, Gøtzsche PC, 
Vandenbroucke JP. The strengthening the reporting of observational 
studies in epidemiology (STROBE) statement: Guidelines for report-
ing observational studies. Int J Surg. 2014;12:1495-9.
22. Raes F, Cooper LF, Tarrida LG, Vandromme H, De Bruyn H. A 
case-control study assessing oral-health-related quality of life after 
immediately loaded single implants in healed alveolar ridges or ex-
traction sockets. Clin Oral Implants Res. 2012;23:602-8.
23.  León S, Bravo-Cavicchioli D, Correa-Beltrán G, Giacaman RA. 
Validation of the Spanish version of the Oral Health Impact Profile 
(OHIP-14Sp) in elderly Chileans. BMC Oral Health. 2014;14:95.
24.  Castillo-Oyagüe R, Perea C, Suárez-García MJ, Río JD, Lynch 
CD, Preciado A. Validation of the "Quality of Life related to func-
tion, aesthetics, socialization, and thoughts about health-behavioural 
habits (QoLFAST-10)" scale for wearers of implant-supported fixed 
partial dentures. J Dent. 2016;55:82-91.
25.  De Rouck T, Collys K, Cosyn J. Immediate single-tooth implants 
in the anterior maxilla: a 1-year case cohort study on hard and soft 
tissue response. J Clin Periodontol. 2008;35:649-57.
26.  Kolinski ML, Cherry JE, McAllister BS, Parrish KD, Pumphrey 
DW, Schroering RL. Evaluation of a variable-thread tapered implant 
in extraction sites with immediate temporization: a 3-year multi-
center clinical study. J Periodontol. 2014;85:386-94.
27.  Huynh-Ba G, Oates TW, Williams MAH. Immediate loading vs. 
early/conventional loading of immediately placed implants in par-
tially edentulous patients from the patients' perspective: A system-
atic review. Clin Oral Implants Res. 2018;29:255-69.
28. Crespi R, Capparè P, Gherlone E. Immediate loading of dental 
implants placed in periodontally infected and non-infected sites: a 
4-year follow-up clinical study. J Periodontol. 2010;81:1140-6.
29. Chrcanovic BR, Martins MD, Wennerberg A. Immediate place-
ment of implants into infected sites: a systematic review. Clin Im-
plant Dent Relat Res. 2015;17:e1-16.

Acknowledgements
The authors thank Dr. Tiago Borges and Dr. Bruno Leitão de Al-
meida for their help in the patient recruitment. The authors would 
also like to thank Mr. Joe Perkins for English language editing of 
the manuscript.

Funding
The present study was partially funded by a research contract be-
tween the University of Barcelona and Mozo-Grau, S.A. (Ref.: 
017199).

Conflict of interest
Dr. Alba Sánchez-Torres reports personal fees from Mundipharma 
Research (Cambridge, United Kingdom) and from Unither Pharma-



e179

Med Oral Patol Oral Cir Bucal. 2024 Mar 1;29 (2):e172-9. Early complications and immediate loading

ceuticals (Paris, France), both outside of the submitted work.
Dr. Marta Moragón-Rodriguez and Dr. Alazne Agirre-Vitores report 
no conflicts of interest.
Dr. Iñaki Cercadillo-Ibarguren reports personal fees and non-finan-
cial support from Cowellmedi Co., Ltd. (Busan, Republic of Korea) 
and personal fees from BioHorizons Ibérica (Madrid, Spain).
Prof. Dr. Rui Figueiredo reports grants, personal fees and non-fi-
nancial support from Dentaid, S.L. (Cerdanyola del Vallés, Spain), 
Mozo-Grau, S.A. (Valladolid, Spain), Avinent (Santpedor, Spain) 
and Inibsa Dental (Lliçà de Vall, Spain), and personal fees from Bio-
Horizons Ibérica (Madrid, Spain), Dentsply implants Iberia (Bar-
celona, Spain), Araguaney Dental (Barcelona, Spain), Laboratorios 
Silanes (Mexico city, Mexico), and Geistlich Pharma (Wolhusen, 
Switzerland) outside the submitted work. Dr. Rui Figueiredo has also 
participated as a principal investigator in a randomized clinical trial 
sponsored by Mundipharma (Cambridge, UK) and in other clinical 
trials as a co-investigator for Menarini Richerche (Florence, Italy).
Prof. Dr. Eduard Valmaseda-Castellón reports grants, personal 
fees and non-financial support from Mozo-Grau, S.A. (Valladolid, 
Spain), Dentaid, S.L. (Cerdanyola del Vallés, Spain), Inibsa Dental 
(Lliça de Vall, Spain) and Avinent (Santpedor, Spain), and personal 
fees from BioHorizons Ibérica (Madrid, Spain), and Dentsply im-
plants Iberia (Barcelona, Spain) outside the submitted work. Dr. 
Eduard Valmaseda-Castellón has also participated as a principal 
investigator in a randomized clinical trial sponsored by Geistlich 

Pharma (Wolhusen, Switzerland) and in another clinical trials as a 
co-investigator for Mundipharma (Cambridge, UK).

Ethics
The study protocol was approved by the Bioethics Committee of the 
University of Barcelona (Ref. IRB00003099), and the study abided 
with the principles of the Declaration of Helsinki. Written informed 
consent was obtained from all the patients.

Authors contributions
Alba Sánchez-Torres: Study concept and design, data acquisition, 
analysis and interpretation, manuscript preparation, approval of the 
final version of the manuscript.
Marta Moragón-Rodriguez: Data acquisition, manuscript prepara-
tion, approval of the final version of the manuscript.
Alazne Agirre-Vitores: Data acquisition, manuscript preparation, 
approval of the final version of the manuscript.
Iñaki Cercadillo-Ibarguren: Study concept, critical review of the 
manuscript, approval of the final version of the manuscript.
Rui Figueiredo: Study concept and design, data interpretation and 
preparation of the manuscript, approval of the final version of the 
manuscript.
Eduard Valmaseda-Castellón: Study concept and design, data inter-
pretation and critical review of the manuscript, approval of the final 
version of the manuscript.


