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Severe maxillary anterior atrophy is often the result 
of progressive maxillary posterior resorption and 

usually involves both nasal cavities, which reduces 
the bone volume available and necessary for implant 
placement.1–3

In its etiopathogenesis, untreated periodontal dis-
ease like anterior maxillary bone resorption in an eden-
tulous jaw and progressive pneumatization of the 
maxillary sinuses can result in an inadequate amount 

of bone volume to stabilize dental implants. In these 
specific critical cases, the surgical approaches are usu-
ally divided into multiple stages when addressing chal-
lenging clinical conditions, such as a graft surgery that 
increases the bone amount in terms of quality and 
quantity to re-establish the correct anatomical dentoal-
veolar relationships. However, more surgical steps and 
prolonged times are required before delivering the de-
finitive prosthesis.4–7

Alternatively, a graftless single-stage surgery ex-
ploits a portion of native residual intraoral bone, or even 
extraoral cavity bone, as a remote anchor for implant- 
supported rehabilitation.8–9 The literature specifically 
refers to zygomatic implants, pterygoid implants, trans-
sinus implants, and nasal implants as implants that 
allow for an immediate and single-step surgery.9–10 
Zygomatic and pterygoid implant surgery are widely 
reported in the literature and show precise indica-
tions, high success rates, as well as some limitations.11 

For example, in some cases zygomatic implants can be 
positioned anteriorly enough to support the designed 
prosthesis, but not in all cases. Not only does the quad 
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zygoma implant technique require more advanced sur-
gical skill than a single zygomatic implant placement, 
but it also represents a critical solution treatment with 
an increased surgical risk due to how close the apex of 
the second zygomatic implant is to the orbit. It can also 
serve as a risk to dolichocephalic patients who have a 
smaller thickness of zygomatic bone compared to the 
dimension of two anchored implant apices12,13; how-
ever, note that a specific patient anatomy of the maxilla 
can limit an anterior positioning of the most anterior 
zygomatic implant, resulting in an unfavorable anterior 
prosthetic cantilever.14–16 Furthermore, in these doli-
chocephalic patients, the placement of zygomatic 
implants must be carried out with extreme caution to 
avoid invading the orbital floor because of the greater 
verticality of placement. 

In these cases, an alternative surgical procedure 
to quad zygoma therapy is represented by transnasal 
implants (N) associated with a unilateral zygomatic 
implant (Z) and pterygoid implant (P) (NZP protocol). 
This retrospective multicentric study investigated the 
feasibility and the success rate of transnasal implant 
placements as a possible first alternative treatment to 
solve the unfavorable anterior stress generated by the 
anterior cantilever in quad zygoma therapy while over-
coming the anatomical limitations (such as in dolicho-
cephalic patients).

MATERIALS AND METHODS 

All team members designed and conceived this retro-
spective multicenter study with an enrolled sample of 
52 transnasal implants to evaluate the reliability and 
predictability of this anatomically guided surgical tech-
nique (Fig 1).

This study was performed in three different clinical 
offices: (1) Dr Tiziano Tealdo’s clinical office in Alba, Italy; 
(2) Dr Marco Bevilacqua’s clinical office in Boves, Italy; 
and (3) Dr Christian Alberti’s clinical office in Rosà, Italy. 
Only two implant types (Biomax Uniplant or PteriFit TM, 
Noris Medical) were employed to avoid introducing fur-
ther variables. 

All 31 patients presented after a 3D CBCT scan (Gen-
dex GXDP-700 S, Renew Digital) and showed clinical 
and radiologic signs of hopeless dentition and severe 
atrophy (Cawood and Howell’s class V/VI). After com-
puter-assisted surgical planning (DTX Studio Clinic 
software, Nobel BioCare), the implant placement was 
defined in the maxillary anterior region (Figs 2 and 3). 

Fig 1    The initial panoramic radiograph reveals a maxillary atrophic 
condition derived from severe and untreated peri-implantitis. It is a 
radiologic indication for NZP rehabilitation.

Fig 2    (a) 3D CBCT examination 
to measure the distance between 
the bone level and the inferior 
turbinate to be engaged by the 
nasal implant apex. (b) A cra-
niocaudal screenshot of the 3D 
CBCT examination to investigate 
anatomical limitations; in this 
case, a Simmen Type I class shows 
high-risk damage to the nasolac-
rimal duct (NLD) too close to the 
Z point.

a

b

Fig 3    (a) Occlusal 
aspect of the ini-
tial case. (b) Fron-
tal aspect of the 
intraoral situation; 
note the detrimen-
tal poor hygienic 
conditions.

a

b
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The study was conducted according to the Declaration 
of Helsinki. Because the authors analyzed patients with 
preexisting and unidentifiable data, they were all in-
formed about the nature of the data treatment, and a 
written consent was obtained from each of them before 
participation. 

The transnasal surgery should follow some anatomi-
cal indications that can be detected during the diag-
nostic phase, such as a sufficient bone amount in the 
frontal process of the maxilla to achieve the anchorage 
of the extralong implant apex (minimum of 3 mm).17 

With a minimum height of 4 mm from the maxillary 
ridge and nasal cavity,17 this quota is pivotal to reach 
a sufficient primary stability for immediate loading. It 
should be noted that the body of the implant floats in-
side the nasal cavity (characterized by the large concav-
ity of the maxillary anterior wall) and is covered only by 
soft tissues.

There are some contraindications to this kind of 
surgery, such as a very wide nasal cavity, which would 
prevent the implant from being anchored to the distal 
bone wall, thereby making the bone grafting unfea-
sible after implant placement and affecting respiratory 
function.17

Intravenous sedation was administered with con-
ventional local anesthesia for the transnasal dental 
implant surgery. Then standard full-thickness incisions 

were performed with midline release and reflection to 
reach the piriform aperture. Elevation of the nasal mu-
cosa to the lateral side (remembering that the nasal 
mucosa is tougher and much more challenging to tear) 
was performed with attention to some important struc-
tures, such as the nasolacrimal canal and the infraor-
bital nerve. The bony inferior concha core of the inferior 
turbinate was the limit. Using a small drill to penetrate 
the nasal cavity and see if the initial orientation was 
correct, the next step was to advance and meet the “Z” 
point and go beyond it by at least 3 mm (Figs 4 to 6). 
Note that some authors even push inside the frontal 
process.9

The implant site was successfully prepared by com-
paring it to a postextraction one; however, considering 
the excellent bone quality, underpreparation of the 
implant sites was not recommended. On the contrary, 
this may lead to an excessively high insertion torque 
and could cause bone fractures. For each transnasal im-
plant, the insertion torque was measured with a torque 
wrench (threshold reference value 50 Ncm). The choice 
of implant (Biomax or PteriFit) essentially depended on 
the free bone margin (bone level) distance from the 
inferior turbinate where the apex should be anchored. 
The PteriFit allowed it to reach longer distances, while 
the Biomax had shorter lengths with dedicated smaller 
diameters of 3.5 mm. Once the transnasal implant was 

Fig 4    (a) After the full-thickness flap elevation, bone defects sur-
rounding the dental implants were exposed. (b) Removal of the exist-
ing dental implants.

a

b

Fig 5    The first plan 
of the anatomical 
limits; the implant 
placement axis was 
traced with a pen-
cil on the bloodless 
bone table.

Fig 6    (a) A pivotal preliminary check with a buttoned probe.  
(b) Pointed drill site preparation in the Z point. (c) The final check be-
fore nasal implant placement.

a b c
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positioned, a 17-degree multiunit abutment (Low Pro-
file, Biomet 3i) was essential to correct the natural nega-
tive inclinations for prosthetic purposes (Figs 7 to 9).

Figures 10 to 13 illustrate the anatomical consider-
ations and limitations critical to this surgical approach.

RESULTS

The series comprised 31 patients (18 men and 13 wom-
en) who were 65.6 ± 9.1 years old (mean ± SD; range 
46–82 years) and underwent surgery between July 
2021 and November 2023. Most patients (20 out of 31) 
received 6 implants, but 5 of the patients received 5 
implants, 3 of the patients received 7 implants, and 3 
patients received 8 implants (Fig 14).

All 52 implants were successful (100% success), with 
a 97.5% one-sided CI of 88.8% to 100%. The success 
rate was achieved only if at least two of the following 
criteria were met: (1) a torque > 50 Ncm as a minimum 
sufficient condition to plan immediate loading; (2) after 
a healing period of 16 weeks, no coronal bone resorp-
tion observed clinically or radiographically, which was 
a condition that allowed for the successful prosthetic 

Fig 7    (a) Nasal implant placement with a craniocrestal divergent 
axis. (b) The multiunit abutment screwed onto the nasal implant to 
correct the prosthetic axis.

a b

Fig 8    Panoramic radiograph after provisional prosthesis delivery. In 
this case, a full-arch screw-retained immediate-load prosthesis was 
used and delivered only to the two anterior nasal implants and two 
zygomatic implants. Note that the pterygoid implants were not in-
volved in immediate loading. 

Fig 9    After 3 months, a definitive prosthesis was delivered and the 
panoramic radiograph was scanned to check the precision fit of the 
framework.

Fig 10    (a) Cadaveric cross section showing the reflection of the na-
sal mucosa to expose the inferior turbinate. (b) Cadaveric cross sec-
tion showing a nasal implant placement with the apex engaging the 
inferior turbinate and the implant body facing the nasal cavity.

a b

Fig 11    (a) Cadaveric cross section showing the entire path that the 
nasal implant must travel from its entrance on the maxillary side to 
its apex, which contracts with the inferior turbinate. This is an area 
where the bone is extremely corticalized, so the implant site must 
not be underprepared. (b) Cadaveric cross section offering a differ-
ent perspective of the inferior turbinate prominence. Here the nasal 
implant apex must be engaged with an inclination usually divergent 
toward the edge of the piriform cavity.

a b
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finalization; and/or (3) the possibility of carrying out a 
full-arch rehabilitation with minimal anterior spread.

Insertion torque was < 50 Ncm in 14 patients (45%) 
and 50 Ncm in 17 (55%). Mechanical loading was de-
layed in the former group of patients and immediate 
in the latter group of patients (Table 1). The proportion 
of torque < 50 Ncm was higher in men than in women 
(69% vs 28%; P = .033). The immediate torque was not 
significantly affected by age.

All surgeries were performed between July 10, 2021, 
and November 16, 2023. The placement of five to eight 
implants per patient (specially designed depending 
on the clinical case) were performed for a total of 190 
dental implants. Moreover, 52 were nasal implants (7 
transpyramidal and 45 transnasal), corresponding to 
27.4% of the total.

Transpyramidal nasal dental implants were used on 
both sides. The right-side measurements were 11.5 to 
15 mm in length and 3.5 to 4 mm in diameter, whereas 
on the left side they were 11.5 to 15 mm in length and 
3.5 to 4 mm in diameter. Note that a diameter of 3.5 mm 
was reported in only two cases and 18 mm in length in 
one case.

The diameter of the transnasal dental implants on 
both sides ranged from 3.3 to 4.2 mm; the length on 
the right side ranged from 18 to 23 mm, and the length 
on the left side ranged from 18 to 25 mm. No immedi-
ate failures have been reported at the time of writing 
(January 2024).

DISCUSSION

Moderate and severe maxillary anterior atrophy repre-
sents a critical issue in implant-supported rehabilita-
tion, particularly if associated with pneumatization of 
the maxillary sinuses. As mentioned, zygomatic and 
pterygoid implants represent a well-established and 
predictable solution to treat maxillary atrophy. How-
ever, excessive unfavorable bending derived from an 
anterior cantilever could lead to implant overloading 
during function and may lead to failure.16

Fig 12    This picture shows 
how the head and apex of the 
implant are engaged in an ex-
tremely mineralized bone tis-
sue, while the central core can 
technically float into the nasal 
cavity (covered only by soft 
tissues). The high density of 
the bone prevents further peri-
implant disease, so the success 
rate can be estimated as soon 
as the nasal implant reaches 
secondary stability. This fea-
ture of this corticalized area 
plays a fundamental role in the 
medium- to long-term stability.

Fig 13    This graphic reviews 
the salient and decisive as-
pects that characterize the 
surgical technique presented 
here. As indicated in the plastic 
model, the number 8 identifies 
the edge of the piriform cavity, 
while the number 12 identifies 
the inferior turbinate in which 
the nasal implant is anchored.

Fig 14    Graph showing the age of the patients vs the distribution of 
the reached insertion torque values. A threshold value ≥ 50 Ncm was 
required to deliver an immediate-load provisional prosthesis.
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Table 1  �Distribution of Immediate Loading 
Among All the Cases in This Retrospective 
Multicentric Study

Insertion torque

Immediate loading

No Yes Total

< 50 Ncm 14 0 14

50 Ncm 0 17 17

Total 14 17 31

Insertion torque
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To the best of our knowledge, the quad zygoma 
technique has been considered the last therapeutic op-
tion in patients affected by anatomical limitations (eg, 
a small zygomatic bone typical in dolichocephalic pa-
tients), biomechanical limitations (eg, an unfavorable 
anterior cantilever), or lack of alternative solutions in 
cases of failure.18

Our indication for nasal implant surgery arises from 
the need to find a biomechanical support pillar anteri-
orly to reduce the anterior cantilever typical of the quad 
zygoma, even if the literature as reported by Almeida 
et al19 indicates the nasal implant placement as an al-
ternative successive treatment to the placement of the 
zygomatic implant.

Furthermore, quad zygoma surgery requires high 
surgical skills and an almost obligatory treatment for 
the patient under hospital narcosis.20 For this reason, all 
authors want to propose the insertion of transnasal im-
plants as a first optional choice in solving this critical as-
pect concerning the quad zygoma. The reason for this 
recommended “sequence” lies in the fact that in a hypo-
thetical failure of the individual zygomatic implants, it 
is still possible to attempt to insert two more zygomatic 
implants (one on each side) distally, which could not be 
possible in an immediate “quad”.

Furthermore, Duan et al21 noted that the high-
est stress concentration occurred near the angled- 
abutment connection and, more evidently, in the most 
mesial implant in the quad zygoma due to the greater 
acute angle that was formed between the main implant 
axis and the main masticatory axis of the future pros-
thesis. This retrospective study confirms the reliability 
of the transnasal surgical technique with a success rate 
of 100%.

More specifically, in the dental literature, the nasal 
implants are divided into four different categories: (1) 
nasopalatine implants; (2) transpyramidal implants, 
which involve the apex of the fixture engaging the 
dense residual bone of the canine lump in the lateral 
portion of the nasal cavity or nasal rim and penetrate 
(sometimes just for few millimeters) into the nasal cav-
ity itself; (3) nasal implants, in a similar way to the previ-
ous, placed with an augmentation bone technique of 
the nasal floor (with few similarities to the most com-
mon sinus floor elevation); and (4) transnasal implants, 
which reach the inferior turbinate or inferior nasal con-
cha, where anatomically a substantial and hard portion 
of bone can be found comparable in size and shape to 
an olive (only used in Cawood and Howell’s class V/VI).21

In regard to transpyramidal implants, also known as 
nasal rim implants,22,23 all dental implants in everyday 
dental use can be considered transpyramidal when 
placed at least a few millimeters inside the nasal cav-
ity, with a slight detachment of the membrane to avoid 
perforation, with or without more invasive approaches 

to bone augmentation in these locations. The primary 
advantage of researching the edge of the nasal cavity 
is the fact that the quality of the bone surrounding the 
apex of the implant is fundamentally important to ob-
taining high primary stability.24,25

Because the only excellent-quality bone tissue in the 
anterior maxilla is the one perimetric at the nasal cav-
ity, motivation for research on it is needed to improve 
anchorage stability. The bone-dense quality in this area 
allows for sufficient primary stability for immediate 
loading, as confirmed by the present data. In detail, the 
present study had a mean value of 50 Ncm in 17 cases 
(55%).26,27

When the oral surgeon approaches this specific area 
(the Z-point confluence of the lateral nasal wall, inferior 
concha, and base of the frontal process of the maxilla), 
they should always consider some technical aspects, 
such as avoiding underpreparation of the implant site 
due to the local bone density; this could cause fractures 
and delimit the surgical field radiologically and surgical-
ly. Oral surgeons should also pay attention to structures 
such as the nasolacrimal duct and the infraorbital nerve.

Fortunately, transnasal implant placement is not a 
blind surgery, and it offers fewer associated operating 
risks compared to zygomatic and pterygoid surgery, 
which makes it an outpatient surgery. Accidental trau-
ma of the nasolacrimal duct (epiphora) and infraorbital 
nerve are the real intraoperative risks, in addition to epi-
staxis, which is managed relatively easily. 

So far, all authors agree on the lack of an implants 
specifically dedicated to nasal surgery. We adapted two 
types of pre-existing implants to the surgical situation: 
the Biomax implant, which was customized with a di-
ameter of 3.5 mm (an ideal diameter in the Z point), and 
the PteryFit implant (initially designed for the pterygoid 
area), which offer extra lengths to engage the bony ol-
ive of the inferior turbinate with their apex, but with an 
initial diameter of 4.2 mm. In these cases, a self-tapping 
apex implant is recommended to penetrate the inferior 
turbinate.

For the reasons indicated above, the following clini-
cal situations may indicate the use of implants placed 
directly into the nasopalatine canal or the use of 
transpyramidal/transnasal implants placed inside the 
nasal cavity:

•	 To provide anterior support when pterygoid 
implants cannot be placed as distal support

•	 To create a more homogeneous distribution of 
chewing loads by dividing and removing the main 
issue of the long anterior cantilever

•	 To prevent further problems in case of failure when 
using only two zygomatic implants instead of four 

•	 To provide anchorage when it is not possible to 
achieve zygomatic anchorage
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CONCLUSIONS 

Transnasal implants represent a reliable and predict-
able anchoring strategy in moderately and severely 
atrophic maxillary anterior sites with a high success 
rate. Nasal implants can be extremely useful in partial-
arch implant rehabilitations and especially in full-arch 
implant rehabilitations that require immediate loading 
in the maxilla for severely atrophic patients.25 The main 
focus of the present study was aimed at reducing an-
terior bending movements as much as possible while 
also minimizing the long lever arm to achieve higher 
implant survival rates with the following: (1) immediate 
loading, (2) a better immediate prosthesis, (3) a greater 
predictability of the time spent in single-stage surgery 
as an alternative graftless solution, (4) and greater long-
term success. In our experience, successful results were 
obtained for all patients.
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