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Abstract
Introduction: For cases of severely re-
sorbed ridges, placement of implants 
and the application of the method of 
oral osseofixation presents solutions that 
require a number of considerations. 
This case report describes the develop-
ment of a maxillary sinusitis following ir-
regular placement of a Corticobasal® 
implant and points out possibilities on 
how intra-operatively, a standard treat-
ment would have probably avoided the 
complications that occurred here.

Clinical case presentation: A 57-year-old 
male patient, partially edentulous, with 
a history of unstable dentures, requested 
oral implant treatment, using immediate 
loading protocol. The non-smoking pa-
tient reported no medical or family his-
tory of maxillary sinusitis nor any allergies. 
The clinical examination revealed a se-
verely resorbed maxillary jaw and a 
moderately resorbed mandible. A treat-
ment plan was set up; it included the 
use of Corticobasal® implants and fixed 
prostheses thereon. Most implants were 
inserted following the standard surgi-
cal and prosthetic technique [19]. In or-
der to insert implant 25, a trans-sinusal 

approach directly into the body of the 
zygomatic bone was chosen. The pros-
thetic treatment followed directly on 
the surgical treatment and was finished 
within 72 hours with the insertion of a ce-
mented, circular MFC bridge. At the six-
month follow-up, the patient presented 
with pain in the right infra orbital area 
and repeated nasal congestion. The pa-
tient’s cone beam CT showed complete 
opacity in the right maxillary sinus. Anti-
biotics, non-steroidal anti-inflammatory 
agents, expectorants, and antihistamines 
were prescribed without improvement 
for four weeks. A problem with the “open 
bone wound” was diagnosed to be the 
cause of the chronic inflammation in the 
maxillary sinus. To cure the infection, the 
treatment provider decided to section 
the zygomatic implant off from the fixed 
bridge. In the next follow-up visit after 
two months, the patient reported com-
plete recovery with no signs or symptoms 
of sinusitis. The cone beam CT showed a 
fully clear maxillary sinus with normal si-
nus membrane thickness, although the 
body of this implant had remained inside 
the maxillary sinus.
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Conclusion: Within the limitations of a 
single-case study, we can conclude 
that even if most of the smooth implant’s 
body is located within the maxillary sinus, 
this will not lead to the development of a 
maxillary sinusitis nor a chronic infection. 
The true reason for the sinus infection is 
the missing seal between the maxillary si-
nus and the oral cavity and the persistent 
possibility of bacterial inoculation into 
the maxillary sinus. Hence, the use of an-
tibiotics is not an effective treatment ap-
proach for this infection unless the bony 
seal is given in the area of the cortical 
between the maxillary sinus and the oral 
cavity. Such a “seal” can be created by 
careful implant placement with the help 
of PRF membranes. 

Keywords: Oral osseofixation, immediate 
functional loading, maxillary sinus seal, 
zygomatic implant, open bone wound, 
PRF seal for the maxillary sinus.

1. Introduction

Tooth loss can adversely affect the pa-
tient’s quality of life, compromising aes-
thetics, phonetics, mastication, and self-
esteem [1]. Many methods have been 
proposed for replacing missing teeth, 
with implant treatment being the meth-
od of first choice today [2, 3]. Cases 
with severely resorbed upper jaw ridges 
sometimes require a modified surgical 
approach [4-6]. The amount of limited 
residual bone has a significant negative 
influence on the stability of a denture 
[4, 5, 7]. It may also limit the possibility of 
creating a sufficiently large endosseous 
area for the ankylotic bone-to-implant 
connection that is required for osseoin-
tegrated implants [4, 5]. Bone augmen-
tation procedures are associated with 
many clinical risks and increase the over-
all costs by at least 30% [4, 5, 7, 8]. The 
treatment time may increase by more 
than 50%.

With the advancement of implant den-
tistry, the use of cortically anchored Cor-
ticobasal® implants has become increas-
ingly popular. This method shows very 
high success rates without necessitating 
the use of bone grafting [4, 5, 9-11]. The 
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implant can be anchored bi-cortically 
or even tri- or multi-cortically into highly 
mineralized cortical bone, which results 
in excellent primary stability [4, 5, 9-11]. 
As a consequence, implant tips may pro-
trude into the lower airway and into the 
maxillary sinuses. The protrusion of en-
dosseous implants, including zygomatic 
implants, has historically sparked contro-
versy [4, 5, 12]. However, recent literature 
has documented that implant protrusion 
into the maxillary sinus and into the lower 
airway per se will not affect the health of 
the maxillary sinus nor of the implant [4-6, 
10, 13-17]. 

Ahmad et al. [4] and Awadalkreem et 
al. [5] investigated prospectively and ret-
rospectively the effect of Corticobasal® 
implant protrusion both clinically and 
radiographically. They concluded that if 
the Corticobasal® implant protrudes (fol-
lowing the standard protocol) into the 
maxillary sinus, the treatment is safe and 
effective and will not be associated with 
sinusitis. Ahmed et al. [5] reported an in-
crease in the sinus membrane thickness 
in two patients after treatment with Cor-
ticobasal® implants. The same observa-
tion was associated with rough 2-stage 
implants [12]. 

On the other hand, Lazarov [10] docu-
mented the occurrence of a maxillary 
sinusitis in one out of 131 maxillary si-
nuses equipped with Corticobasal® im-
plants, while other investigators reported 
the radiographic evidence of maxillary 
opacification in 20% of the patients after 
placement of 2-stage implants, with clini-
cal evidence of sinusitis in 2% of the cas-
es [1]. A recent review by Nocini et al. in 
2022 [18] documented that 12.3% of the 
patients presented with maxillary sinusitis 
as a complication of zygomatic implant 
placements. However, limited data exists 
to support the management of this sinus-
itis associated with implants.

This is the first case report to describe the 
incidence of maxillary sinusitis following 
an irregular Corticobasal® implant place-
ment and a successful management of 
the maxillary sinusitis.

2. Case Presentation

A 57-year-old partially edentulous male 
patient with a history of instable dentures 
was presented in the author’s clinic seek-
ing immediate implant-supported treat-
ment, Fig. 1. 
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The patient was a non-smoker and re-
ported no medical, family, or allergic his-
tory. The patient’s clinical examination re-
vealed a severely resorbed maxillary jaw 
and a moderately resorbed mandible. A 
treatment plan was set up, including the 
use of prostheses supported by Cortico-
basal® implants. A team composed of 
three specialists with more than ten years 
of vast experience in Corticobasal® im-
plants was devised. Implant insertion was 
performed however using a non-stan-
dard technique, i.e. an approach that 
is not mentioned in detail in the 6th IF® 
consensus document for proven meth-
ods [19]. The applied approach is never-
theless used frequently in cases of severe 
atrophy of the maxillary bone. Implant 
osteotomy was planned to be flapless. 
The direction for trans-sinusal zygomatic 
implant placement may lead to a very 
palatal start-point for the drilling, Fig. 2. 

Fig. 1: The preoperative panoramic radiograph of the 
patient.

Drilling and insertion of the implants were 
done under aseptic conditions created 
by the use of betadine 10% (watery solu-
tion) before and during the implant oste-
otomy. The osteotomies were rinsed with 
Betadine 10%. Thirteen implants with ap-
propriate length and width were inserted 
in the maxilla and distributed, including 
three implants at the tuberopterygoid 
area (“double tuberopterygoid tech-
nique”), one zygomatic implant at the 
right zygoma, and seven implants in the 
areas of 25, 23, 21, 11, 31, 35, and 37. Eight 
implants were inserted in the mandible 

Fig. 2: The direct zygomatic implant is well fixated, but 
the position of the abutment head requires a change 
of its direction to achieve the required parallelism 
needed for the prosthesis insertion.
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Fig. 3: The surgeon corrected this by forming a verti-
cal slot into the palatal bone and by bending parts of 
the implant’s shaft to achieve the required parallel-
ism and to align it with all other abutment heads. The 
transition zone of the implant towards the prosthetic 
work piece was submerged under the mucosa. Fur-
thermore, the vertical bone slot was left uncovered. 
This had created a large “open bone wound”.

and distributed in the following areas: 47, 
46, 43, 42, 33, 34, 37, and 37.

Implant osteotomy was planned to be 
flapless, but the direction for trans-sinusal 
zygomatic implant placement had led 
to a very palatal start-point for the drill-
ing, Fig. 2. The surgeon corrected this situ-
ation by forming a vertical slot into the 
palatal mucosa and the bone as well as 
by bending parts of the implant’s shaft 
to achieve the prosthetically required 
parallelity with other abutments heads. 
Thereby, a situation was created where 
the abutment head “came under the 
mucosa.”. Hence, the transition zone of 
the implant towards the prosthetic work-
piece was submerged under the mu-
cosa. Furthermore, the vertical bone slot 
was left uncovered, and hence, a large 
open bone wound had been created 
(Fig. 2 and 3).

A digital panoramic view was taken 
postoperatively (Fig. 4). Amoxicillin 1 g 
and Metronidazole 500 mg, as well as 
50 mg diclofenac potassium (Rapidus), 
were prescribed. The next day, a metal 
framework was constructed to splint the 
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Fig. 4: The postoperative panoramic radiograph show-
ing Corticobasal® implant-supported prostheses with 
one long implant being anchored in the zygomatic 
bone. Next to this implant, we observe two opaque 
structures that may be located in the maxillary sinus.

implants, while on the third day, the final 
zirconium prostheses were inserted and 
cemented using Fuji cement (GC Corpo-
ration, Tokyo, Japan), Fig. 4. Occlusal ad-
justment had been done, and the patient 
was scheduled for follow-up after one 
week, one month, 3 months, six months, 
one year, and every year afterward. In 
each follow-up, the patient should be ex-
amined clinically and radiographically.

At six months of postoperative follow-up, 
the patient presented with pain in the 
right infra-orbit area, a headache in the 
right temporal region, and repeated na-
sal congestion. Both clinical and radio-
graphical examinations were performed. 
The clinical investigation revealed a sta-

ble bridge with healthy peri-implant is-
sues. However, the cone beam CT of the 
patient showed complete opacity of the 
right maxillary sinus (Fig. 5a, 5b).

Fig. 5a

Fig. 5b

Fig. 5a and 5b: Computed Tomography CT revealed 
complete opacification of the right maxillary si-
nus and slight sinus membrane thickness during six 
months’ postoperative follow- up.
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The patient was referred for ENT special-
ization for the confirmation of sinusitis 
and for advising a treatment. Antibiotics, 
non-steroidal anti-inflammatory drugs, 
expectorants, and antihistamines were 
prescribed.

No improvement was reported after four 
weeks of follow-up; hence, the decision 
was made to cut the long intra-sinusal 
body of the zygomatic implant off from 
its head and to leave the implant body 
inside the maxillary sinus. To achieve this, 
a flap was elevated on the palatal side. 
The implant was thereby cut off from the 
bridge; experience shows that the reten-
tion of a Corticobasal® zygomatic im-
plant (ZDI type) is extremely good and 
removal out of the zygomatic bone is dif-
ficult. As this case shows, the removal of 
the body of the implant is not necessary 
to allow the maxillary sinus to heal. Stable 
osseofixated Corticobasal® implants are 
never the cause of a maxillary sinusitis 
[4, 5, 10, 20] as long as a (typically bony) 
seal between the maxillary sinus and the 
oral cavity is given. In the case shown 
here, the body of the implant and the 
abutment head were cut off from each 
other. The abutment head was left in the 
crown, whereas the body of the implant 

was left in the zygomatic bone and in the 
lumen of the maxillary sinus. Two months 
later, the patient reported the complete 
recovery of the health of the maxillary 
sinus with no signs or symptoms of sinus-
itis left. A cone beam CT showed a clear 
maxillary sinus with normal sinus mem-
brane thickness (Figs. 6a, 6b, 6c).

Fig. 6a: The surgical situation after the cutting the 
abutment of the implant off from the large intra-si-
nusal body.

Fig. 6b
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Fig. 6c

Fig. 6b and 6c: Computed Tomography CT (taken 
three months later than Figs. 5) revealed the complete 
clearance of the right maxillary sinus with normal sinus 
membrane thickness and the reduced implant shaft. 
The implant is not connected to the bridge anymore.

3. Discussion

Cases of severely resorbed ridges used 
to impose difficulties for implant practi-
tioners working with conventional anky-
losed implants. Several treatment modal-
ities have been proposed to overcome 
the need for bone grafting with associat-
ed risk factors, including the use of short 
implants, “All-on-4” or “All-on-6” implants, 
remote implant anchorage (i.e., tuberop-
terygoid and zygomatic implants), and 
the use of Corticobasal® implants [4-6].

Corticobasal® implants have gained 
popularity in recent years due to a va-

riety of well-documented advantages, 
including the elimination of the need for 
bone augmentation and its associated 
risks. The metallic framework, which splints 
the single implants, provides an excellent 
biomechanical distribution for the mas-
ticatory load. Moreover, it provides the 
patient with immediate fixed prostheses 
within 72 hours. All of these factors make 
the selected implant treatment the first 
choice for severely resorbed ridges, such 
as in the prescribed case [4, 5, 9-11].

Despite the fact that many investigators 
emphasized that the protrusion of the 
apex or a longer portion of an implant 
into the maxillary sinus does not compro-
mise health and / or is associated with 
the incidence of sinusitis [4-6, 12-17], the 
onset of sinusitis reported in this case is 
matched by Kämmerer et al. [21], who 
documented a 9.53% probability of sinus-
itis onset with zygomatic implants after 
reviewing twenty-four studies, including 
2194 implants in 918 patients. Lazarov [10] 
studied prospectively the maxillary sinus 
complications in relation to treatments 
with Strategic Implant® (which feature the 
same design as Corticobasal® implants). 
As a result, he showed that only one out 
of the 98 patients developed a maxillary 
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sinusitis. This single case of an implant-de-
rived maxillary sinusitis showed similarities 
to the case described here: the transition 
zone between the cemented crown and 
the implant was submerged deep into 
the mucosa and very close to the (atro-
phic) bone that formed the caudal bor-
der of the maxillary sinus.

Candel-Martí et al. [22], Brennand et al. 
[23], and others [1, 18, 23-26] highlighted 
that sinusitis is the most common com-
plication associated with zygomatic im-
plants, with an incidence rate ranged 
between 1.5–18.42%, while Al-Nawas 
et al. [26] reported 14.2% prevalence of 
maxillary sinusitis over 65.4 months of fol-
low-up. On the other hand, some inves-
tigators reported the incidence of epi-
staxis as a clinical complication [4, 6, 17, 
27] and increased sinus membrane as a 
radiographical complication [4, 6, 10, 12]. 
This case report demonstrates for the first 
time one possible pathway and reason 
for the development of the maxillary si-
nusitis. The use of Corticobasal® implants 
under such extreme (non-standard) con-
ditions as well as the approach to solve 
the problem was never described so far.

In the described case, the persistence of 
an “open bone wound” leading to an 
oroantral communication was the main 
reason for developing a maxillary sinus-
itis, an observation that is in line with Ne-
dir et al. [27], who reported a complete 
radio-opacity of the left side maxillary 
sinus in a female patient discovered in a 
routine follow-up visit with the absence 
of clinical sinusitis symptoms. His patient 
reported a history of a slight and pain-
less discomfort in the left infra-orbital re-
gion that had lasted for a few months. 
The intraoral examination of the patient 
revealed a peri-implant pocket depth of 
4 and 7 mm for the implants 23, 24, and 
26, with crestal bone loss around implant 
25, and periimplantitis. Hence, the main 
reason for sinusitis can be the peri-im-
plant infection. The treatment protocol 
for that case involved the removal of the 
failed rough surface implant; however, 
in our case, the main cause of sinusitis is 
the lack of the bony seal. In our case, the 
intra-sinusal body of the implant was not 
removed due to the strong cortical an-
chorage and the smooth surface of this 
implant, which will prevent retention of 
the infection on the implant body in con-
trast to the rough surface implant [4, 5].
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Several approaches have been reported 
in the literature to re-create a healthy 
maxillary sinus after infections, such as an-
tibiotic administration, incision and drain-
age, defect degranulation, Caldwell-Luc 
surgery, and functional endoscopic sinus 
surgery (FESS) [28-34]. In the described 
case, the antibiotic therapy alone can-
not be considered an effective treatment 
unless it is accompanied by complete 
closure of the oroantral communication 
associated with an “open bone wound”.

Some might argue that the placement of 
the zygomatic implant was useless in the 
end and that this should not have been 
inserted from the beginning. Such a con-
clusion is not correct since the implant 
was in place for six months. The main role 
of the zygomatic implant is to widen the 
supporting polygon and to provide lat-
eral stability to the BIPS® (Bone-Implant 
-Prosthetic-System) while the bone of the 
maxilla is under strong postoperative re-
modeling and this role was fulfilled com-
pletely. The implant provided additional 
security to the overall treatment as such, 
although an almost horizontally placed 
elastic zygomatic implant hardly pro-
vides any vertical stability to the BIPS®.

If the method of Corticobasal® implants 
is used, in general more than minimally 
necessary implants are placed in each 
jaw. This is possible because these im-
plants will never lead to periimplantitis. 
The demand for using as few implants as 
possible (known from the field of osseo-
integrated implants) does not exist in this 
modern field of implantology. 

After six months, the implant in ques-
tion here could have been removed (or 
disconnected from the bridge) without 
any danger to the stability and survival 
of the BIPS® in the upper jaw. This clini-
cal scenario of sinus recovery cannot be 
predicted in the case of rough osseoin-
tegrated implants, where the rough sur-
face of the implants will be rapidly cana-
lized by bacteria as it is anchored on the 
first cortical of a jawbone. 
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Fig. 7: Instead of “burying” the abutment head deep 
in the palatal mucosa as shown here, the surgeon 
could have reduced the vertical height of the bony 
alveolar (i.e. the white marked area) around the im-
plant significantly. This would have (on one hand) 
increased the bony defect (i.e. the “open bone 
wound”) at the base of the maxillary sinus (which is in 
general rarely ever the point of origin of a maxillary 
sinusitis). By increasing the soft tissue flap slightly more 
towards the palate and the vestibular side, the seal 
around could have been created by installing several 
layers of PRF membranes before closing the flap. This 
step results in woven bone formation around the shaft 
of the implant, and we know from placement of these 
implants into fresh extraction sockets that fresh callus 
seals the open bone wound very well. Both measures 
together (reducing bony crest and placement of PRF 

membrane on layers) would have contributed to an 
uneventful healing of the site. 
As an alternative, a longer zygomatic implant could 
have been chosen by the surgeon, as this will lead au-
tomatically to a full protrusion of the abutment head 
out of the mucosa.

Experience shows that the thickness of 
the second cortical has no influence on 
the success of Corticobasal® implants if 
enough woven bone formation is pos-
sible along some of the vertical axis of 
the implant (especially in compromised 
situations as shown here), and if enough 
implants per jaw are placed. Cortico-
basal® implants may also be placed in 
extraction sockets of the palatal root of 
the upper molar, even if the thickness 
of the cortical there is less than one mil-
limeter. This amount of cortical bone is 
enough for the initial and permanent 
anchorage and the safe load transmis-
sion. The length of the extraction socket, 
however, decides about the question of 
how much callus can develop within the 
socket postoperatively. The blood clot 
that leads to the callus seals the “open 
bone wound” almost instantly. Later, the 
mature callus is remodeled into osteonal 
bone, which will even contribute (with in-
creasing mineralization) to the stability of 
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the implant and the prosthetic construc-
tion.

All the above-mentioned aspects have 
to be considered when performing both 
the surgical treatment steps and the cor-
rective intervention. Removal of Corti-
cobasal® implants in contact with the 
maxillary sinus may be the easier way 
of resolving the problem. The indications 
for such a removal is described in the first 
Consensus document regarding Cortico-
basal® implants, as issued by the Interna-
tional Implant Foundation IF®, Germany 
[35]. 

Enough distance between the lower bor-
der of the abutment head and the oral 
mucosa is one of the indispensable pre-
requisites for avoiding such a problem.

This case shows that the statements that 
were assessed in the Delphi study as pub-
lished by Testori et al. [12] can be applied 
to cases where during the placement 
of Corticobasal® implants, the seal be-
tween the oral cavity and the maxillary 
sinus is missing or has been destroyed. 
The implant’s body may be left inside the 
maxillary sinus as long as the problem of 
the missing seal is solved.

4. Conclusions 

Within the limitations of this case obser-
vation, we can conclude:

1.	 If the bony seal between the oral cav-
ity and the maxillary sinus is missing re-
sulting in an oroantral communication, a 
maxillary sinusitis can occur along even 
with polished shafts implants.

2.	If a tight (soft tissue) seal between the 
oral cavity and the maxillary sinus is re-
established, a maxillary sinusitis is expect-
ed to self-heal.

3.	If several implants are penetrating into 
the maxillary sinus, the treatment provid-
er should investigate radiographically to 
identify which implant is causing the bony 
seal in the direction of the maxillary sinus. 
If complication are encountered, the re-
sponsible implants should be removed or 
disconnected from the prosthetic con-
struction. If the prosthesis lacks stability 
and support owing to the reduced im-
plant support, an extra implant must be 
added to improve the BIPS®.

4.	Probing should be prohibited and con-
sidered a bad practice to identify the im-
plant who lacks the bony seal; this diag-
nostic step might by itself lead to a new 
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“open bone wound” and a subsequent 
infection [36].

5.	The usage of the “Deep Cementing 
Technique” (as it has been described for 
Corticobasal® implants [37]) is not recom-
mended in connection with zygomatic 
implants and trans-sinus tuberopterygoid 
implants. In IF® Method 6 and IF® Method 
8 (when the sinus membrane is intact), 
there should not be a problem with deep 
cementing.
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