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Introduction. Specialists in the field often face uncertainty in deciding whether to perform sinus lifting surgery in the 
presence of a mucosal cyst during the pre-implantation preparation of patients with maxillary sinus pathology. While 
some specialists believe that the sinus lifting operation cannot be performed in the presence of sinus pathology and should 
be resorted to after a long period of healing, others believe that it can be performed in the presence of sinus pathology 
or simultaneously with sinus sanitation. As a result, there are more controversies about the treatment tactics, stages, and 
timing required to achieve the rehabilitation of these patients, demonstrating the significance of the problem at hand.

Materials and methods. The study included twenty patients who were referred to the Department of OMF Surgery and 
Oral Implantology “Arsenie Guţan” and the dental clinic “OmniDent” between 20.06.2016 and 01.01.2019 for implant-pros-
thetic rehabilitation due to partial edentulism in the upper jaw in the lateral area and the presence of a mucosal cyst in 
the maxillary sinus. The first group comprised of seven patients in whom the mucosal cyst was completely removed while 
simultaneously undergoing lateral sinus lifting. The second group consisted of five patients, aged between 18 and 67 years 
(average 45 years), who underwent marsupialization of the mucosal cyst. The third group comprised of six patients in 
whom the cyst content was only aspirated, without removal or marsupialization of the cyst.

Results. All three methods were found to be effective, although total perforations of the sinus mucosa were recorded in 
the first two groups, preventing the performance of sinus lifting at that stage. The method of aspirating the cystic content, 
however, is a simple and low-risk procedure that does not carry the risk of perforating the sinus membrane and provides 
predictable results.

Conclusions. The mucosal cyst does not present a contraindication to sinus lifting but requires additional surgical procedures.
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K e y  m e s s a g e s

What is not yet known about the issue addressed in the sub-
mitted manuscript
The management of mucosal cysts during preimplantation assess-
ment and the optimal approach for rehabilitating affected patients 
remain highly controversial, highlighting the pressing need for fur-
ther research on this issue.
The research hypothesis
Maxillary sinus mucosal cysts do not necessarily contraindicate si-
nus lifting procedures.
The novelty added by the manuscript to the already published 
scientific literature
A comparative study of the currently known main methods was 
carried out. The advantages and disadvantages of each method 
were determined.
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Introduction
Implant-prosthetic rehabilitation has become the pre-

ferred method for treating patients with various forms of 
edentulism. In the lateral areas of the upper jaw, a deficien-
cy in the height of the alveolar ridge is often encountered, 
resulting from the pneumatization of the maxillary sinus 
and the atrophy of the alveolar process following tooth loss. 
The low subantral bone height creates challenges for the in-
sertion of endosseous dental implants. Currently, the most 
used methods for solving this issue are transcrestal or later-
al sinus lifting operations.

The lateral sinus lift technique involves creating a bony 
window on the lateral wall of the maxillary sinus, elevating 
the Schneiderian membrane, and grafting the subantral 
space with a variety of materials, including autogenous 
bone, allografts, xenografts, alloplastic materials, or mix-
tures thereof [1-3]. Despite the fact that this procedure al-
ters the anatomy of the maxillary sinuses by lifting the sinus 
membrane, it has been demonstrated not to have any ad-
verse impact on sinus function.

Non-pathological sinus augmentation poses little risk of 
ostium obstruction or sinus dysfunction due to the crani-
al position of the ostium. However, when bone augmenta-
tion of the maxillary sinus is performed in the presence of 
a pathological condition that significantly reduces the lumen 
of the sinus, the risk of obstruction after a sinus lift can be 
increased. This scenario can result in the stagnation of mucus 
secretion inside the sinus, leading to a sinus infection [4-6].

A small mucosal cyst in the maxillary sinus (MSMC) does 
not pose a contraindication to the sinus lift procedure, as the 
risk of complications during or after surgery, such as mem-
brane perforation or ostial obstruction, is minimal [7-9].

Nevertheless, the presence of a large MSMC (occupying 
at least one-third of the sinus volume) can create difficulties 
during the elevation of the sinus membrane and may damage 
the ostium following the augmentation procedure [5, 10].

Obstruction of the ostium can lead to mucus accumula-
tion inside the maxillary sinus and loss of sinus ventilation 

[4-6]. The severe complications that can occur are caused 
by the spread of the infection to other paranasal sinuses, the 
orbit, and even the cranial cavity [11, 12].

The formation of retention cysts (secretory type) (Fig. 
1a) is believed by Gerlings P. and Lindsay J. to be caused by 
blockage of the excretory duct of the seromucous glands 
due to sinus infection, allergy, odontogenic infection, or 
traumatic extraction [13, 14].

Mucosal pseudocysts of the non-secretory type (Fig. 1b), 
as described by Harar R., are formed by the accumulation 
of exudate in the conjunctival layer of the maxillary sinus 
mucosa, between the periosteum and the epithelial layer. 
The occurrence of pseudocysts is a topic of debate. Some 
authors argue that in 50% of cases, the etiology is odonto-
genic due to the penetration of oral microflora in the cystic 
fluid (bacteriologically determined in the cystic fluid), as 
well as the fact that most cysts originate from the mucosa 
of the sinus floor at the level of the apical odontogenic foci 
of the affected teeth [15]. Bacterial toxins destroy the walls 
of the capillaries, leading to protein loss in the tissues. This 
results in an increase in the osmotic pressure and blockage 
of the reabsorption of tissue fluids. As a consequence, fluid 
accumulates in many areas of the subepithelial space, which 
ultimately coalesce to form the pseudocyst [14].

Mucocele (Fig. 1c) is a lesion that is most found in the 
frontal sinus, less often in the ethmoid cells, and sporadical-
ly in the maxillary sinus. Kuczkowski J. performed the most 
extensive characterization of mucoceles and described them 
as cyst-like formations [3]. The mucocele is lined with epithe-
lium, contains mucoid fluid, and has an expansive, destruc-
tive growth that is associated with obstruction of the natural 
ostium of the respective sinus. The mucocele causes com-
pressive resorption of the bone through intraluminal fluid 
pressure, resulting in invagination into adjacent cavities such 
as the cranial box, orbit, or under the skin surface. Clinical 
symptoms of mucocele include headache, diplopia, decreased 
vision, and nasal obstruction. Histologically, the mucocele ex-
hibits sac-shaped hernias of the sinus mucosa [16].

Fig. 1 Radiological appearance of mucosal cysts
(a) – retention cyst, (b) – pseudocyst, (c) – mucocele
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Mucocele in the maxillary sinus is a relatively uncom-
mon condition, with most cases reported in Japan, where 
they are referred to as postoperative cysts [17]. Among the 
22 cases of antral mucocele reported by Kuczkowski J. [3], 
all 22 were caused by the Caldwell-Luc radical cure. Simi-
larly, all 71 cases reported by Kaneshiro et al. in Japan were 
secondary, occurring after radical cure of the sinus [18].

In the pre-implantation preparation of patients with 
maxillary sinus pathology, specialists are often faced with 
uncertainty when deciding whether to perform sinus lifting 
surgery in the presence of a mucosal cyst. Some specialists 
believe that sinus lifting cannot be performed in the pres-
ence of sinus pathology and should be delayed until a later 
stage of healing, while others believe that it can be done in 
conjunction with sinus drainage. As a result, there is con-
siderable controversy regarding treatment tactics, stages, 
and optimal timing for achieving rehabilitation in these pa-
tients, highlighting the relevance of the problem at hand.

Materials and methods
The study included twenty patients who sought im-

plant-prosthetic rehabilitation for partial edentulism  in the 
lateral area of the upper jaw and the presence of a mucosal 
cyst in the maxillary sinus at the Department of OMF Surgery 
and Oral Implantology “Arsenie Guţan” and the dental clin-
ic “OmniDent” between 20.06.2016 and 01.01 2019. All pa-
tients underwent a sinus lift operation despite the presence 
of the MSMC. Depending on the method of managing the mu-
cosal cyst, patients were divided into three study groups.

The study was approved by the Ethics Committee (EC) 
of the Nicolae Testemițanu State University of Medicine and 
Pharmacy, decision No. 77 (17.06.2016). The chair of the EC 
was Nacu Viorel.

The first study group consisted of seven patients, aged be-
tween 31 and 64 years (with an average age of 43 years). In 
this group, the mucosal cyst was completely removed, and a 
lateral sinus lifting operation was performed simultaneously. 
The cyst removal was carried out using two methods: endo-
scopic removal and removal through a small perforation of 
the mucosa in the lateral wall of the maxillary sinus.

The endoscopic method involved the following steps: 
First, the uncinate process was identified through anterior 
rhinoscopy of the respective nostril using a straight rigid 
optic (0°), and subsequently resected. Next, angled optics 
(40°) were used to identify the natural ostium of the maxil-
lary sinus, which was slightly enlarged with the aid of Black-
sley forceps. The cyst was then completely removed from 
the maxillary sinus through the natural ostium using antral 
forceps. Following cyst removal, sinus lifting was performed 
using the classical method, as illustrated in Fig. 2.

The second method used to completely remove the cyst 
involved the following steps, as illustrated in Fig. 3: First, a 
trapezoidal incision was made in the edentulous area of the 
oral mucosa. The muco-periosteal flap was then detached, 
and an osteotomy of the side wall of the maxillary sinus was 
performed using drill no. 5 from the “Dentium” kit, taking 
care not to damage the sinus mucosa. Next, the maxillary si-
nus was punctured using a needle and syringe through Sch-

Table 1. Patients’ data included in the study.

Nr. Sex Age, year Sinus left/
right Group Preoperative mucosal 

thickness, mm
Postoperative mucosal 

thickness, mm
Sinus lifting

Immediate/delayed
1 m 52 r 2 28.83 19.77 delayed
2 w 50 l 2 37.99 12.35 immediate
3 w 64 r 1 36.20 0 delayed
4 m 64 r 3 25.94 28.47 immediate
5 m 57 l 2 16.44 16 immediate
6 w 67 r 2 22 4.87 immediate
7 m 38 r 2 24 3.23 immediate
8 w 39 l 1 28 0 immediate
9 m 34 r 3 12.68 12.68 immediate

10 m 18 r 1 17.13 0 delayed
11 w 61 r 3 14.22 13.05 immediate
12 m 49 r 2 23.44 3.55 immediate
13 m 46 l 3 20.28 20.28 immediate
14 m 47 l 3 18.34 0 immediate
15 w 57 r 1 32.56 0 immediate
16 m 55 l 2 17.14 8.1 immediate
17 w 31 l 1 29.33 0 immediate
18 m 55 r 1 15.29 0 immediate
19 m 46 l 2 37.77 9.6 immediate
20 m 40 l 3 15.64 14.66 immediate

Total m – 13
w – 7

min – 18
max – 64

average – 48.33

r – 11
l – 9

1
2
3

min – 12.68
max – 37.99

average – 23.81

min – 0
max – 28.47

average – 8.33

i – 17
d – 3

Note: Descriptive statistics; m – man; w – woman; l – left; r – right; i – immediate; d – delayed



Mold J Health Sci. 2023;10(2):32-39Sinus lift in the presence of mucosal cysts

35

neider’s membrane, and the cystic contents were aspirated. 
With the help of a thin forceps and suction, the cystic mem-
brane was carefully pulled through the microperforation cre-
ated by the needle, exposed in the oral cavity, and removed. 
After cyst removal, the sinus mucosa was elevated, and the 
perforation was closed using either PRF membranes or artifi-
cial membranes. Finally, the subantral space was augmented, 
with or without the insertion of implants (Table 1).

Group 2 included five patients aged between 18 and 
67 years (with an average age of 45 years) who under-
went marsupialization of a mucosal cyst. The interven-
tion method was similar to the previous one in terms of 
surgical steps. The only difference was that the cyst mem-
brane was sectioned with scissors without being entirely 
removed (Fig. 4). Fig. 2 Endoscopically assisted removal 

of the cyst through the middle meatus

Fig. 3 Removal of the cyst with simultaneous sinus floor elevation
(a) – aspiration of the cystic content, (b) – removal of the cystic membrane, (c) – perforation of the sinus membrane, 

(d) – perforation closure with a PRF membrane
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Fig. 4 Stages of maxillary cyst marsupialization
(a) – removal of the portion of the cystic membrane, (b) – sinus 

membrane perforation, (c) – perforation closure with a PRF 
membrane, (d) – wound closure

Fig. 5 Stages of sinus lifting with aspiration of the cystic content
(a) – osteotomy of the lateral wall, (b) – aspiration of the cystic 

content, (c) – elevation of the sinus membrane and augmentation 
of the subantral space, (d) – simultaneous insertion of 

endosseous dental implants
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Group 3 comprised six patients aged between 34 and 61 
years (mean age: 53 years). In these patients, only the cyst 
content was aspirated, without removal or marsupialization 
of the cyst (Fig. 5).

A computed tomography was performed on all patients 
both before and after the operation, with a minimum inter-
val of 6 months between the two scans. The Lund-Kennedy 
scale was assessed before and after the operation (Fig. 6).

Results
Of the patients in our study, the majority were men (13 

out of 20, or 65%). The average age of the patients was 48 
years. We assessed each patient’s Lund-Kennedy scale both 
before sinus floor elevation and 6 months after the opera-
tion.

Based on the tables presented, it is apparent that the 
first group of patients, in which the cyst was completely 
removed, had no recurrences. In the second group, where 
marsupialization of the cyst was performed, the cyst visibly 
decreased in volume during the postoperative period. How-
ever, in the third group, where only the cyst content was as-
pirated, the cyst returned to its original size after a short 
period of time. While these results suggest that complete 
removal of the cyst is the most effective method for treating 
mucosal cysts when the sole goal is to remove the cyst, it re-
mains unclear which method is optimal when a sinus lifting 
operation is also necessary. Specifically, it is unclear wheth-
er the method used in Group 1 remains the most effective in 
this context.

Discussions
Lin Y., et al. [9] described a two-stage protocol with de-

layed sinus lift, in which sinus grafting was performed ap-
proximately 3 months after pseudocyst removal. Eleven 
patients were treated using this approach. During the first 
operation, a small lateral access was made to remove the 
pseudocyst. Three months later, sinus augmentation was 
performed, and dental implants were inserted 6 months 
after the sinus grafting procedure. The authors reported 
no instances of sinus membrane perforation during sinus 
membrane elevation, no implant loss, and no cystic recur-
rence after a mean follow-up of 29 months. One of the disad-
vantages mentioned was that patients had to undergo two 
separate surgeries. Furthermore, the procedures and eleva-
tion of the sinus floor were performed through the same ac-
cess route as in the first surgical intervention. This required 
dissection between the sinus membrane and the oral muco-

0 1 2 3 4

Fig. 6 Schematic representation of the Lund-Kennedy scale
(0) – full pneumatization, (1) – thickening of the mucosa up to 5 mm, (2) – thickening of the mucosa up to 1/3 of the sinus volume, 

(3) – thickening of the mucosa up to 2/3 of the sinus volume, (4) – lack of sinus pneumatization

periosteum, which increased the technical difficulty of the 
sinus lifting operation.

We believe that this method should only be considered 
when other approaches have failed. In fact, we have used 
this technique in only two cases (one from group 1 and one 
from group 2) when attempts to remove or marsupialize 
the cyst resulted in large perforations, making it difficult to 
predict the outcome of the sinus lift. Therefore, we decided 
to postpone the sinus lift for 3 months. The procedure was 
successfully performed without any perforations or risks of 
pushing the augmentation material into the sinus.

The one-step protocol was first introduced by Pikos et al. 
In this approach, a conventional bone “window” is created, 
and then the pseudocyst is removed by intentionally per-
forating the sinus membrane. Sinus grafting is performed 
after the sinus membrane is closed with resorbable collagen 
membranes. Although the authors reported positive results, 
it is important to note that these outcomes are based on in-
dividual cases. Furthermore, intentional perforation of the 
sinus membrane is contrary to the biological principles of 
the sinus augmentation technique [1]. While it is possible 
to close the perforation with collagen membranes, compli-
cations such as contamination of the graft material and its 
dispersion in the maxillary sinus may occur [1, 11].

We used the given method to treat the first group of pa-
tients. Although this method allows to remove the cyst en-
tirely, we found that it resulted in an unpredictable-sized 
perforation instead. After the removal of the cyst and the 
elevation of the sinus floor, we had to perform the closure of 
the perforation. In our study, we performed PRF membrane 
closure. However, in one case, we couldn’t continue the in-
tervention due to a massive perforation. Considering that 
mucosal cysts of the maxillary sinus do not require specific 
treatment (surgical or medicinal), are not considered tum-
ors, and do not typically lead to complications, it may not 
be necessary to remove the cyst in its entirety, which could 
result in intraoperative complications.
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Table 2. Obtained results
Cyst management

Removal Marsupi-
alization

Aspira-
tion

Age, years

minimum 18 31 34
maximum 64 61 64
average 47 45 53
standard deviation 18 10 10
25th percentile 47 39 46
median 49 43 55
75th percentile 58 51 61

Sex

m

total 5 5 4
column N % 100.0 62.5 57.1
lower 95,0% - 29.5 23.5
upper 95,0% - 88.1 86.1

w

total 0 3 3
column N % 0.0 37.5 42.9
lower 95,0% - 11.9 13.9
upper 95,0% - 70.5 76.5

Lund-
Kennedy 
before 
surgery

2

total 3 3 4
column N % 60.0 37.5 57.1
lower 95,0% 20.9 11.9 23.5
upper 95,0% 90.6 70.5 86.1

3

total 1 3 1
column N % 20.0 37.5 14.3
lower 95,0% 2.3 11.9 1.6
upper 95,0% 62.9 70.5 50.1

4

total 1 2 2
column N % 20.0 25.0 28.6
lower 95,0% 2.3 5.6 6.5
upper 95,0% 62.9 59.2 64.8

Lund-
Kennedy 
after 
surgery

0

total 3 3 3
column N % 60.0 37.5 42.9
lower 95,0% 20.9 11.9 13.9
upper 95,0% 90.6 70.5 76.5

1

total 1 2 0
column N % 20.0 25.0 0.0
lower 95,0% 2.3 5.6 .
upper 95,0% 62.9 59.2 .

2

total 0 3 4
column N % 0.0 37.5 57.1
lower 95,0% - 11.9 23.5
upper 95,0% - 70.5 86.1

4

total 1 0 0
column N % 20.0 0.0 0.0
lower 95,0% 2.3 - -
upper 95,0% 62.9 - -

Note: Descriptive statistics; lower 95% and upper 95% represent a 95% 
confidence interval

In our search for new treatment methods, we decided 
to apply the marsupialization technique, which we com-
monly used for managing massive odontogenic cysts, to 
treat these patients. This technique involves ensuring 
the drainage of the cyst over an extended period, which 
reduces the intracystic pressure and causes the cyst to 
shrink in volume. However, in contrast to jaw cysts, 
where the cystic membrane attaches to the bone walls, 

this is not possible with sinus cysts. As a result, the mu-
cosal cyst tends to recur, first shrinking in volume and 
then growing again.

The authors used the given method to treat eight pa-
tients and observed the following advantages:
	the method enables directed perforation in most cases;
	it reduces pressure on the augmentation material dur-

ing the healing period.
However, the biggest disadvantage of the method is that 

intentional perforation can enlarge the perforation if the 
membrane is thin. In one case, we had to postpone the sinus 
lift due to a large perforation.

Maiorana C., et al. proposed an alternative technique for 
treating sinus cysts [19]. Their method involved creating ac-
cess to the maxillary sinus through osteotomy and aspirat-
ing the cystic fluid using a fine needle inserted through the 
sinus membrane. This step reduced both the pseudocystic 
volume and the tension on the sinus membrane. With these 
factors minimized, the sinus lift technique could be com-
pleted with minimal risk of ostium obstruction and sinus 
membrane perforation.

We used the given method to treat seven patients and 
found that unlike the first two groups, all cases resulted 
in good outcomes without complications. The method has 
several advantages, including its simplicity and ease of per-
formance, non-perforation of the mucosa, and reduction 
of intracystic pressure, which facilitates detachment of the 
mucosa. However, the main disadvantage is that aspiration 
of only the liquid does not allow for complete enucleation of 
the pseudocyst.

Felisati G. proposed a protocol that combines the in-
traoral approach with the transnasal endoscopic sinus 
approach in a single surgical session [5]. This approach 
allows for transnasal treatment of pseudocysts and rhi-
nosinusitis (if present), which is a relative contraindica-
tion to the sinus lift technique. Specifically, the elevation 
of the floor of the maxillary sinuses is performed through 
an intraoral approach immediately after the endoscopic 
surgery.

This protocol is an ideal solution for sinus grafting in 
patients with pseudocysts and nasopharyngeal conditions, 
such as multiple sinus cysts, nasal septum deviation, agger 
nasi cell hypertrophy, and concha bullosa, that can affect si-
nus ventilation. However, when treating only a pseudocyst 
that can be removed through a simple intraoral approach, 
the protocol has certain limitations. These include the need 
for two distinct surgical teams (ENT surgeons and OMF 
surgeons), treatment under general anesthesia, and a sig-
nificant increase in price, operative time, and postoperative 
morbidity.

It is important to note that there is no universal method 
for managing mucosal cysts of the maxillary sinus in candi-
dates for sinus lifting, and each case must be approached 
individually. Unfortunately, this problem has been insuffi-
ciently addressed in the specialized literature, and further 
studies are needed with larger patient groups to better un-
derstand and address this issue.
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Conclusions
1.	 The mucosal cyst does not present a contraindication 

to sinus lifting but requires additional surgical pro-
cedures.

2.	 All methods have their advantages and disadvantag-
es; there is no optimal method.

3.	 The sinus lifting method with the removal of the cyst-
ic membrane through a small perforation is effective. 
However, sometimes it creates large perforations, 
which require additional plastic surgery, increase 
the cost of the intervention, and increase the risks of 
postoperative complications, although the cyst does 
not recur.

4.	 The sinus lifting method with marsupialization of the 
cyst does not create large perforations. However, the 
cyst may recur but in a smaller size. This results in 
less pressure on the augmentation during the heal-
ing period. Nevertheless, it is important to close the 
perforation and monitor the patient’s progress over 
time.

5.	 We consider the sinus lifting method with aspiration 
of the cyst content to be the most effective because it 
does not create perforations, it is easy, and the post-
operative period has low risks.
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