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Progressive bone loss caused by dental extraction and 
maxillary sinus pneumatization can lead to advanced 

degrees of maxillary alveolar bone atrophy, such as types 
V and VI of Cawood and Howell.1 Our main efforts tend 
toward bone reconstruction. However, such surgical pro-
cedures are expensive, require long healing periods, and 
are not without complications.2–4 As reported in a recent 
study by Davó et al comparing clinical outcomes of im-
mediately loaded zygomatic implants versus conven-
tional implants placed in augmented bone, zygomatic 
implants were seen to be associated with significantly 
lower implant and prosthetic failures, and to less required 
time to functional loading. The authors concluded that 
even if more complications were recorded for zygomatic 
implants, these proved to be a better rehabilitation op-
tion for severely atrophic maxillae.5

Zygomatic implants have been shown to be a valid 
therapeutic alternative in cases of extreme atrophy of 
the maxilla, exhibiting high survival rates of up to 96.7% 
after 12 years.6 Since their introduction by Brånemark et 
al in 1998, the surgical technique has undergone impor-
tant modifications seeking to avoid or reduce the num-
ber of complications related to maxillary sinus disease 
and implant 3D positioning, as the palatal emergence 
of the zygomatic implants renders prosthetic rehabili-
tation uncomfortable.7–10 In the year 2000, Stella and 
Warner described the sinus slot technique, in which a 
window affords access to the maxillary sinus, with de-
tachment of the sinus membrane and the placement 
of zygomatic implants without damaging the mem-
brane, resulting in fewer postoperative complications 
and an implant platform closer to the residual alveolar 
crest.11,12 In 2006, Migliorança et al described the “sinus 
exteriorization of the zygoma fixtures.”13 Maló et al in 
2008 described the extramaxillary technique, in which 
the implant does not cross the maxillary sinus at any 
point, reaching the bone crest resting on the lateral wall 
of the sinus and thus securing a 3D position of the im-
plant, with a lesser risk of complications related to the 
maxillary sinus.14 However, despite its advantages, this 
new path increases the risk of buccal exposure of the 
threads of the implants due to gingival recession, fa-
cilitating the accumulation of plaque and the presence 
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of mucositis, and finally yielding an unsatisfactory out-
come from the esthetic perspective.14 In this context, 
de Moraes in 2012 proposed covering the extrasinusal 
length of extramaxillary zygomatic implants with the 
buccal fat pad to prevent and treat complications.15 In 
2018, Guennal and Guiol published more results about 
this procedure to treat soft tissue recessions in extra-
maxillary zygomatic implants, showing no postopera-
tive soft tissue recession.16

Under appropriate conditions, the buccal fat pad 
also contains a population of stem cells with a phe-
notype similar to that of adipose-derived stem cells 
(AdSCs) from abdominal subcutaneous adipose tissue, 
which are likewise able to differentiate into the chon-
drogenic, adipogenic, or osteogenic lineage.16,17 These 
observations define fat pad as a new, rich, and accessi-
ble source of AdSCs for tissue engineering purposes. In 
this context, Khojasteh and Sadeghi recently used buc-
cal fat pad adipose stem cells (BFPSCs) in conjunction 
with iliac bone block graft and evidenced an increase in 
new bone formation and a decrease in secondary bone 
resorption in extensive atrophic jaws.18

The present study was conducted to describe the 
benefits of covering the extrasinusal length of extra-
maxillary zygomatic implants with a pedicled buccal fat 
pad flap through a tunnel approach.

MATERIALS AND METHODS

Study Design
Ten consecutive patients with a fully edentulous Ca-
wood and Howell type VI atrophic1 maxilla treated from 
January 2017 to January 2019 were included in the 
study. Four zygomatic implants were placed in each pa-
tient and loaded immediately using a provisional fixed 
full-arch acrylic prosthesis. Surgery was performed by 
the Department of Oral and Maxillofacial Surgery and 
the prosthesis by the Department of Prosthodontics 
(International University of Catalonia, Spain).

Patient Selection
The inclusion criteria were as follows: patients with a 
fully edentulous maxilla with Cawood and Howell type 
VI atrophy; a posterior maxilla that could not be treated 
without using bone grafting procedures, including si-
nus grafting or vertical bone regeneration; and an an-
terior maxilla with insufficient width to place implants 
at least 3.3 mm in diameter and/or insufficient height 
to allow the placement of implants longer than 8.5 mm. 
Good systemic health (ASA score I-II) was moreover re-
quired, along with patient commitment to attend all 
the study visits.

Patients were excluded if they presented a medi-
cal history contraindicating surgery; any disease, 

condition, or medication that might compromise soft 
and hard tissue healing (uncontrolled diabetes, liver 
functional disorders, immune system disease, immu-
nosuppressant drugs, etc); or the presence of sufficient 
maxillary bone to allow rehabilitation with convention-
al implants (maxillary bone crest measuring a minimum 
of 10 mm in height and 5 mm in width from canine to 
canine) or to allow the placement of two zygoma im-
plants and four conventional implants in the anterior 
region. Patients with active or chronic sinus disorders, 
toxic habits capable of compromising recovery and 
bone healing, or who had undergone chemotherapy 
or head and neck radiotherapy in the previous 5 years 
were also excluded. 

Surgical Procedure
All surgical procedures were performed at the Hospital 
General de Catalunya, Sant Cugat, Spain, by a single ex-
perienced surgeon (F.H.A.). Before implant placement, 
the diagnostic protocol included a new complete den-
ture in transparent self-curing resin (Paladur), with cor-
rect occlusion and vertical dimension in order to obtain 
a radiologic guide. A CBCT scan (iCAT, Imaging Sciences 
International) was taken, and implant planning was car-
ried out using the Simplant Pro 18.0 software (Simplant, 
Dentsply Sirona) according to implant alveolar emer-
gency and maximum malar anchorage (Fig 1). Implant 
surgery was performed under general anesthesia and lo-
cal anesthesia (articaine 4% plus epinephrine 1:100,000, 
Normon). A mucoperiosteal flap was reflected from 1.6 
to 2.6 with two vertical releasing incisions at that level. 
Reflection of the buccal flap was done until localization 
of the following anatomical structures: infraorbital nerve 
foramen and the maxillozygomatic buttress. Reflection 
of the palatal flap was done until the alveolar crest width 
could be properly appraised. Zygomatic implant place-
ment was carried out freehand following some anatomi-
cal references and structures described by Rigolizzo et 
al19 and Rossi et al20 (Fig 2). A pedicled buccal fat pad 
flap was herniated through the small (< 1 cm) vertical 
releasing incision at the level of the maxillary first mo-
lar, and a full-thickness mucoperiosteal tunnel flap was 
made using a periosteal elevator, subsequently, with 
surgical scissors access through which the buccal fat 
pad was pedicled with gentle and gradual traction until 
covering both implants using a mosquito homeostatic 
forceps, followed by suturing with resorbable simple 
stitches (Vicryl 4.0, Ethicon) at the palatal mucosa (Fig 3). 
Abutment screws were placed on each implant, and the 
mucoperiosteal flaps were readapted and sutured back 
into position with resorbable sutures (Vicryl 4.0). Im-
pressions of both dental arches and a bite registration 
were obtained immediately after surgery, and a provi-
sional metal-resin prosthesis was placed 48 hours after 
surgery (Fig 4). Patients received antibiotic treatment 
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(875/125 mg amoxicillin/clavulanic acid every 8 hours for 
7 days; in case of penicillin allergy, 300 mg clindamycin 
every 6 hours was prescribed for 7 days), anti-inflamma-
tory and analgesic treatment (prednisone 40 mg once 
daily for 4 days; dexketoprofen 25 mg every 8 hours for 7 
days; metamizole 575 mg every 8 hours for 7 days), and 
chlorhexidine rinses (Dentaid, Perio-Aid 0.20%) twice a 
day for 1 week. After 7 days, the patients were recalled 
for suture removal and then again after 1 month. After 3 
months of healing, the prosthetic phase was started and 
fixed full-arch ceramometallic prostheses on multi-unit 
abutments were placed (Fig 5). Patients were assessed 
after 12 months to collect the study variables (Fig 6).

Study Variables and Measurements
The following study variables and measurements were 
recorded:

• Implant survival rate (implants remaining in situ 
without mobility).

• Peri-implant soft tissue recession (PISTR). The PISTR 
was evaluated by clinical examination and was 
scored on an ordinal scale: I = no recession; II = 
slight recession (implant head visible); III = recession 
with up to seven exposed threads.

• Peri-implant soft tissue condition (PISTC). The PISTC 
was evaluated by clinical examination and was 
scored on an ordinal scale: 0 = normal mucosa; 1 = 
minimal inflammation with color change and minor 
edema; 3 = moderate inflammation with redness, 
edema, and glazing; 4 = severe inflammation with 
redness, edema, ulceration, and spontaneous 
bleeding without probing.

• Modified Bleeding Index (mBI). The mBI was 
evaluated by inserting a periodontal probe  
(UNC 15, Hu-Friedy) 1 mm into the sulcus 
(circumferentially around the implant/abutment). 
Bleeding on probing was determined as the 
presence of bleeding 15 seconds after gentle 
probing, and was scored on an ordinal scale from 0 
to 3 (0 = no visible bleeding; 1 = isolated bleeding 

Fig 1  CBCT planning.

Fig 2  Extramaxillary zygomatic implants. 

Figs 3a to 3c  Pedicled buccal fat pad flap.

a

b c
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spot visible; 2 = blood forming a confluent red line 
on the margin; 3 = heavy or profuse bleeding). 

• Suppuration. This parameter was evaluated by 
applying finger pressure to the peri-implant mucosa 
and was registered as either present or absent. 

Clinical parameters and examinations were evalu-
ated independently by two investigators (G.M.R. and 
A.A.) at both prosthesis delivery follow-up 3 months af-
ter surgery (T0) and at 1-year follow-up (T1). 

Statistical Analysis
A descriptive analysis was made of the most relevant 
statistics: mean, standard deviation (SD), minimum, 
maximum, and median for quantitative variables; ab-
solute and relative frequencies for categorical variables. 
The inferential analysis comprised estimation of a non-
parametric Brunner-Langer model of longitudinal data 
for each variable. Analysis of variance (ANOVA) was cal-
culated to assess main effects and interactions. The lev-
el of significance used in the analyses was 5% (α = .05).

RESULTS

The demographic data and initial situation of the 10 
clinical cases are summarized in Table 1. The study sam-
ple comprised 5 males and 5 females, with a mean age 
of 60.5 ± 4.2 years (range 54 to 66 years). All patients un-
derwent zygoma quad rehabilitation based on the ex-
tramaxillary technique, and all implants were covered 
with a buccal fat pad through a tunnel approach. Im-
mediate loading was performed in all cases using metal 
acrylic provisional prostheses. No surgical complica-
tions (infraorbital nerve damage; excessive bleeding; 
orbital, infratemporal fossa, or intracranial alterations) 
were noted, and the immediate postoperative course 
proved uneventful in all cases. Forty zygomatic im-
plants were placed: 18 Neodent Zygoma CMTM and 22 
Neodent Zygoma EHTM implants.

Outcome Measurements
All the zygomatic implants underwent osseointegra-
tion, resulting in a survival rate of 100%. The PISTR was 

evaluated after surgery (T0) and after 12 months (T1) in 
all 40 implants, with statistically significant differences 
being recorded between T0 and T1 (P = .014). At T0, 
all implants presented some degree of gingival reces-
sion: 90% corresponding to grade I, 7.5% to grade II, 
and 2.5% to grade III. At the 1-year follow-up (T1), 80%, 
17.5%, and 2.5% of the implants presented gingival re-
cession corresponding to grades I, II, and III, respectively 

Fig 4  Provisional prosthesis. Fig 5  Final prosthesis.

Figs 6a to 6c  Twelve-month follow-up.

a

b

c
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(Fig 7). The analysis also suggested that recession, as an 
average of T0 and T1, depended on specific implant 
positioning, as implants in the anterior position were 
more likely to suffer recession (P = .065). This difference 
remained constant over time (P = .537; Fig 8).

No statistically significant changes on PISTC through-
out the follow-up were observed (P = .718). At T0, 80% 
of the implants had a score of 0 and 20% had a score 
of 1. At T1, 77.5% had a score of 0 and 22.5% a score of 
1, without significant differences among the different 
implant positions (P = .658).

Bleeding on probing was found to be present in four 
implants (10%) at T0 and in six implants (15%) at T1. No 
significant differences between T0 and T1 were observed 
(P = .317), and there were no significant differences 
among the four positions involved (P = .661; Fig 9).

The presence of suppuration was only assessed at 
the 12-month follow-up; all implants showed healthy 
surrounding tissue without suppuration.

DISCUSSION

The rehabilitation of atrophic maxillae with zygomatic 
implants has proven to be a reliable option, with high 
survival rates of between 92.3% and 100%.6 Thanks to 
the evolution of the surgical technique, the main com-
plications related to zygomatic implants have been 
resolved.6,21–24 Although the extramaxillary technique 
offers many advantages, it is not without complica-
tions, the most important being related to recession of 
the peri-implant soft tissues, resulting in the exposure 

Table 1 Characteristics of the Included Patients 

Patient
Age 
(y) Gender

Zi: 
length 
(mm) Position Loading

Implant 
survival 

(%)

Peri-implant 
recession

Peri-implant 
condition mBi

Suppuration 
T0–T1T0 T1 T0 T1 T0 T1

1 54 M 16: 45
13: 50 
26: 50 

23: 52.5 

P
A
P
A

Immediate 100 I
I
I

III

I
II
I

III

0
0
0
1

0
0
0
0

0
0
0
1

0
0
1
1

0
0
0
0

2 62 M 16: 50 
13: 40 
26: 45 
23: 50 

P
A
P
A

Immediate 100 I
I
I
I

II
I
I
I

0
0
1
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0

3 66 F 16: 45
13: 50
26: 50

23: 52.5 

P
A
P
A

Immediate 100 I
I
I
I

I
I
I
I

0
0
0
0

0
0
1
0

0
0
0
0

0
0
0
0

0
0
0
0

4 59 F 16: 50 
13: 45 
26: 50 
23: 40

P
A
P
A

Immediate 100 I
I
I
I

I
I
I
I

0
0
0
0

0
0
0
0

0
0
0
0

0
1
0
0

0
0
0
0

5 65 M 16: 50 
13: 52.5 
26: 52.5 
23: 50 

P
A
P
A

Immediate 100 I
I
I
II

I
II
I
II

1
1
1
1

1
1
1
1

1
0
0
0

1
0
0
0

0
0
0
0

6 61 M 16: 45 
13: 40 
26: 50 
23: 50

P
A
P
A

Immediate 100 I
I
I
II

I
I
I
II

0
0
0
0

0
0
0
0

0
0
1
0

0
0
0
0

0
0
0
0

7 58 F 16. 40 
13: 40 
26: 45 
23: 35

P
A
P
A

Immediate 100 I
I
I
I

I
I
I
I

0
0
1
0

1
0
1
0

0
0
0
0

0
0
1
0

0
0
0
0

8 62 M 16: 40
13: 45
26: 40
23: 50

P
A
P
A

Immediate 100 I
II
I
I

I
II
I
I

0
0
0
0

0
1
0
0

0
0
0
1

0
0
0
1

0
0
0
0

9 54 F 16. 45
13: 50
26: 50
23: 50

P
A
P
A

Immediate 100 I
I
I
I

I
I
I
I

0
0
0
0

0
0
0
1

0
0
0
0

0
0
0
0

0
0
0
0

10 64 F 16. 50
13: 50
26: 40
23: 45

P
A
P
A

Immediate 100 I
I
I
I

I
I
I
II

0
0
1
0

0
0
0
0

0
0
0
0

0
0
0
0

0
0
0
0 

Zi = zygomatic implant site, FDI numbering system; P = posterior; A = anterior; M = male; F = female; mBi = modified Bleeding Index.
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of implant threads in the oral cavity due to the extraos-
seous position of the medium and coronal part of the 
implant. In 2008, El Haddad et al proposed the use of a 
buccal fat pad for root coverage of severe gingival reces-
sion around teeth, securing a clinically significant quan-
tity of keratinized tissue that covered root recession.25

Similarly, the buccal fat pad was proposed by de 
Moraes in 2012 to improve the quality of soft tissue sur-
rounding zygomatic implants.15 Guennal and Guiol in 
2018 proposed a pedicled buccal fat pad to cover zygo-
matic implants, which resulted in no soft tissue reces-
sion. However, in their study, only five patients received 
zygoma quad rehabilitations, and only immediate post-
surgical outcomes without follow-up were reported.16 
The present study proposes a buccal fat pad through a 
tunnel approach to cover the extrasinusal length of the 
extramaxillary zygomatic implants.

A minimally invasive procedure is defined as a sur-
gical technique that limits the size of the incisions and 
so requires less healing time, associated pain, and risk 
of infection. In the present authors’ surgical technique, 
using the same incision for implant placement, it is pos-
sible to herniate the buccal fat pad through the vertical 
release incision until it covers the mesial implant. There 
is no need for further incisions or a second surgical 
donor site. The buccal fat pad has several advantages 
compared with other local flaps: it is closer to the surgi-
cal site, has a blood supply being a pedunculated flap, 
and is pliable and adaptable to the implant’s position.

Recently, Aparicio and Antonio proposed the “scarf 
graft” to gain width of keratinized mucosa around zy-
gomatic implants through a pedicled connective tissue 
flap.26 Likewise, Peñarrocha-Diago et al analyzed the 
use of connective tissue or free connective tissue grafts, 
and in both studies26,27 soft tissue grafting procedures 
were seen to offer short-term promising results, with 
less bleeding on probing and marginal bone loss.27 It 
would be interesting to analyze the postoperative mor-
bidity between the use of a free connective tissue graft, 
which usually has a certain postoperative morbidity, 
and a pedicle graft of buccal fat pad.

In the present study, soft tissue recession affected 
17.5% of the implants, with visibility of the implant neck; 
one implant showed exposure of four threads, which 
didn’t imply oseointegration interferences. The remain-
ing 80% of the implants showed no recession. The lit-
erature reports soft tissue recession rates up to the first 
thread in 60% of zygomatic implants and up to four to 
five threads in 18%, while 22% of implants exhibited no 
recession.28 Implants in the anterior position in the pres-
ent study showed a higher risk of recession, possibly due 
to the fact that in this position the buccal fat pad is less 
vascularized and has a greater risk of necrotizing, result-
ing in less efficient coverage of the exposed portion of 
the implants. The shape of the dental arches also may be 

relevant to the increased risk of recession of anterior im-
plants, since in triangular arches the emergence of the 
anterior implant would be farther away than in square 
arches, requiring a greater elongation of the buccal fat 
pad and so increasing the risk of necrosis. Changes in the 
macro design at the neck level of zygomatic implants, 
making it narrower or with a flat surface, could help to re-
duce the risk of recession. Also, the use of guided surgery 
to achieve an ideal 3D implant position could help to re-
duce this risk. However, as reported by Migliorança et al 
in a retrospective study of 150 zygomatic implants placed 
with the extramaxillary technique, soft tissue recession 
does not carry signs of inflammation, and the implants 
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Fig 7  Changes in peri-implant soft tissue recession between T0 and 
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are thus considered to be successful.29 Therefore, zygo-
matic implant exposure is not associated with zygomatic 
implant failure, though the study by Migliorança et al 
was based on only 12 months of follow-up. On the other 
hand, dehiscence of the soft tissues by leaving the im-
plant surface exposed to the oral cavity can become a 
problem because of the accumulation of bacterial film, 
with painful soft tissue inflammation that presents diffi-
culty in carrying out oral hygiene, and therefore could be 
perceived as a failure from the patient’s view. This in turn 
can induce peri-implantitis and consequent orosinusal 
communication.

For all these reasons, longer-term studies are needed 
to analyze the influence of soft tissue recession on the sur-
vival and success of zygomatic implants, and above all to 
analyze the advantages that surgical techniques can bring 
to minimize this recession around zygomatic implants.

CONCLUSIONS

The extrasinusal length coverage of extramaxillary zy-
gomatic implants with a pedicled buccal fat pad flap 
through a tunnel approach appears to reduce the risk 
of soft tissue recession and exposure of the implant 
surface to the oral cavity. Zygomatic implants in the 
anterior position were found to have a higher risk of 
recession. However, longer-term randomized studies 
involving larger samples and longer follow-up periods 
are needed to draw firm conclusions.
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