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SUMMARY

We report the cases with giant dentigerous cysts (synonym: follicular cysts) of the maxillary sinus which caused

ophthalmologic, neurologic, and nasal disturbances.

Case 1: A 44-year-old female with osteomeatal complex obstruction and severe headaches due to giant dentigerous
cyst associated with impacted upper left wisdom tooth. An air-fluid level and middle turbinate compression with
intact lower turbinate became the characteristic features of the case which reviewed in the publications.

Case 2: A 60-year-old woman with complete acquired nasolacrimal duct and osteomeatal complex obstruction
due to gigantic dentigerous cyst. It’s a first ever reported case when the cyst originated from ectopic upper third
molar and led to the permanent left eye epiphora and left side nasal obstruction.

In both cases the consecutive pre-operative cone-beam computed tomography is presented and comparison
of attenuation coeflicient of the cystic content is analyzed. Management of the cases is described, surgical
techniques and literature is reviewed; 1-year follow-up period is highlighted.
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INTRODUCTION

Nasolacrimal duct obstruction (NLDO) is a
congenital or acquired pathologic condition usually
manifesting with epiphora (synonyms: tearing,
watering eye) due blockage of tear outflow though
the nasolacrimal duct.’ Partial and complete NLDO
are distinguished.” Among causes of NLDO are:
dacryolith (synonym: lacrimal stone)” formation,
trauma, and growing neoplasms.” Traumatic
etiology of NLDO can be established after naso-
orbito-ethmoidal fractures,” medial maxillectomy,’
secondary to maxillofacial hardware placement,’
etc. Among malignant neoplasm which led to the
NLDO, a undifferentiated sinonasal carcinoma was
reported,’ among benign - giant radicular’ and
dentigerous cysts®'*. Moreover, a NLDO caused by
a canine apex was presented.”” The main symptom
of the NLDO is “epiphora” which is commonly
described as a tearing or watering eye.

Dentigerous cysts (synonym: follicular cysts)"*
belong to the odontogenic group of cysts in
which they count 18.1 percent of cases.”” The
term “dentigerous cyst” was proposed by English
surgeon and pathologist James Paget in 1853 and
literally means “tooth bearing cyst.”'* Its synonym
“a follicular cyst” is also very popular for it explains
that cystic wall arises from the follicle of a tooth
that has failed to erupt."”"” Among all number of
dentigerous cyst, only 30% of them occur in the
maxilla.’” From the maxillary dentigerous cyst
cases the majority was noted around the impacted
canines and far less had arisen from the follicles of
the impacted/ectopic upper third molars, among
which the bilateral cases are also reported."”

To our knowledge, 6 cases in the English
language literature have described the NLDO
caused by growing dentigerous cyst.*'” But none
of them reported the NLDO following growth of
dentigerous cyst which originated from the ectopic
upper third molar's follicle.

So, the purpose of our paper is to highlight,
compare, and analyze two cases:

1. A giant follicular cyst of the maxillary sinus
in a 44-year-old female with osteomeatal
complex obstruction and unusual intracystic
air-fluid level.

2. A gigantic dentigerous cyst associated with
ectopic upper wisdom tooth in a 60-year-old
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female with a complete acquired nasolacrimal
duct and osteomeatal complex obstructions
and chronic left eye epiphora.

CASE 1

In July 2014, a 44-year-old female was referred by
neurologist to the Center of Maxillofacial Surgery.
The patient had a long history of headaches;
and cone-beam computed tomography (CBCT)
(Planmeca ProMax 3D Max, Planmeca, Finland)
showed a giant dentigerous cyst associated
with impacted upper left wisdom tooth (Fig 1).
Thickness of CT slices was 0.15 mm. The cyst
occupied the entireleft maxillarysinus, compressed
the left middle turbinate, and prolapsed to the
upper left nasal meatus. Also, the air-fluid level
was visualized (Fig 1B, C): lower and middle
part of the cyst was filled with a content which
attenuation coefficient varies from -195.2 to -20.4
Hounsfield units (HU), upper part contained
air (attenuation coefficient varies from -911.8 to
-790 HU). Attenuation coefficient measurements
have been performed in 5 different areas of each
type of content. In our opinion, taking into
account that there was no evidence of previous
intracystic infection, the presence of intracystic
air component can be a result of cystic wall micro-
perforation(s) in area of the left maxillary ostium.

VIDEO 1 (Supplemental Video Content) shows
sequence of axial CBCT scans. Slice on the 14th
second of the video demonstrates the intact,
opacified, oval shape nasolacrimal canals measured
0.54 x 0.31 cm (right) and 0.62 x 0.35 cm (left).
Thickness of the cystic walls varied from 0.67 to
4.37 mm; and hyperplasia (mucosal thickening
reached 4.9 mm) of the Schneiderian membrane
(synonyms: mucoperiosteum, maxillary sinus
membrane)'” was noted in all areas of the sinus.
Video is available in the page of the full-text article
on dtjournal.org and in the YouTube channel,
available at https://youtu.be/yigKLrEQMIw. Total
video's duration: 37 seconds.

Removal of the cystic lesion with upper third
molar (Fig 2A, B) was performed (Oleksandr A.
Nozhenko) under nasotracheal intubation using
Caldwell-Luc approach at the anterolateral aspect
of the left maxillary sinus. During the enucleation
of the cyst, its fluid content was evacuated. After
creation of the artificial naso-antral passage (5 X
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NASOLACRIMAL DUCT AND OSTEOMEATAL COMPLEX OBSTRUCTIONS

FIGURE 1. Case 1. (BCT (A-C) of a 44-year-old female with a giant dentigerous cyst associated with impacted upper left wisdom tooth (asteris). Notes
that cyst is occupying the entire left maxillary sinus and compressed the left middle turbinate (curved arrow). Also, visualized the air-fluid level (arrow): lower
and middle part of the cyst filled with a fluid content which attenuation coefficient varies from —195.2 to —20.4 HU, upper part contained air (attenuation
coefficient varies from —911.8 to —790 HU). Printed with permission and copyrights retained by O.A.N.
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Time: 00:14

VIDEO 1. Case 1. Supplemental Video Content shows sequence of axial CBCT scans. Notes intact, opacified, oval shape nasolacrimal canals (arrowheads)
measured 0.54 = 0.31 cm (right) and 0.62 x 0.35 cm (left). Also, a very rare feature, an intracystic air component (asterisk) without a history of previous
infection or surgery, is visualized. Thickness of the cystic walls (dot) varies from 0.67 to 4.37 mm. Quadrate labels on hyperplasia of the Schneiderian
membrane.

Video is available in the page of the full-text article on dtjournal.org and in the YouTube channel, available at hitps://youtu.be/yigKLrEQMIw. Or just
point the smartphone/tablet camera at the QR code and click on the pop-up menu “Open ... in ...." Total video " s duration: 37 seconds.

Printed with permission and copyrights retained by O.AN.

E
[=]

QR code leads to Video 1 at
YouTube channel Videos DTJournal
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5 mm) with the lower nasal meatus (synonyms:
rhinostomy,"* inferior meatal antrostomy”) the
sinus was properly irrigated.

Pathohistology proved the diagnosis, revealing
(Fig 2C) cystic lumen, nonkeratinized stratified

squamous epithelium lining measuring three to
ten cells in thickness, and connective tissue capsule
(synonym: connective tissue wall*'). 1-year follow-
up showed no data about recurrence or functional
disturbances.
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FIGURE 2. Case 1. A-intraoperative view, B — specimen after removal. Microscopic section (€) shows cystic lumen ((Z), nonkeratinized stratified squamous
epithelium lining (£1) measuring three to ten cells in thickness, and connective tissue wall (CTW) (hematoxylin and eosin stain; magnification <40). Fig 2A and
B printed with permission and copyrights retained by 0.A.N. Fig 2C printed with permission and copyrights retained by V.I.Z. and P.P.S.

CASE 2

In November 2016, a 60-year-old Caucasian
woman was referred by a general dentist to the
Department of Oral and Maxillofacial Surgery. The
two major complaints were left nasal obstruction
that has lasted for about the last few years and left
eye tearing (i.e., epiphora) that has been going on
for the last couple of months. The patient initially
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consulted an ophthalmologist, but his drug
prescriptions did not reduce the manifestations of
tearing.

After the CBCT (Planmeca ProMax 3D Max,
Planmeca, Finland) the patient was consulted
by a dentist. Thickness of CT slices was 0.2 mm.
The diagnosis of giant dentigerous cyst of the left
maxillary sinus was established and female was
redirected to the inpatient clinic for further surgical
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treatment. The patient had no comorbidities.

Three-dimensional CBCT showed ectopic
position of the upper left third molar (Fig 3).
CBCT revealed a gigantic radiolucent unilocular
cystic lesion measuring 4.18 x 3.22 cm on coronal
scans (Fig 4A) and 4.2 x 3.94 cm on axial scans
(Fig 4B) in the cyst's largest dimension. The
cystic lesion filled the entire left maxillary sinus.
The lesion's content attenuation coefficient
varies from -282.1 to -181.6 HU, which suggested
that lesion contains fluid. No signs of intracystic
aeration were noted.

Cyst's expansion to the level of nasal septa, its
and the medial wall of the sinus deformation and
displacement to the contralateral sinus direction
were noted. Lateral, posterior, inferior, and
superior walls of the left maxillary sinus were also
expanded by the cyst outwards (Fig 5).

Analysis of axial CT scans along the entire
length of the left nasolacrimal duct (from fossa
of the lacrimal sac to the inferior nasal meatus)?”
clearly demonstrated complete compression of
the bony canal with duct at the level of its middle
and lower parts (VIDEO 2) (Supplemental Video
Content). An axial CT scan at the level of upper
part of nasolacrimal canals demonstrated intact,
opacified,” oval shaped nasolacrimal ducts
measured 0.44 x 0.42 cm (right) and 0.52 x 0.36
(left). Scan at the level of middle part showed
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complete compression of the left nasolacrimal
canal with duct. A right nasolacrimal duct is
still intact opacified oval shaped and measured
0.7 x 0.52 cm. Video is available in the page of
the full-text article on dtjournal.org and in the
YouTube channel, available at https://youtu.be/
z5TcFup312w. Total video's duration: 45 seconds.

VIDEO 3 (Supplemental Video Content) showed
that left osteomeatal complex is not recognizable
due to severe obstruction and deformation by the
gigantic cyst. Video is available in the page of the
full-text article on dtjournal.org and in the YouTube
channel, available at https://youtu.be/8LgYyjh1Tok.
Total video's duration: 54 seconds.

The cystic lesion had well-defined sclerotic
borders, with exception at the inferior, posterior,
and lateral walls of the sinus.

The purpose of the surgery was not only to
remove the giant cystic lesion with ectopic molar
but also to reestablish tear flow’ inside the entire
length of left nasolacrimal duct. This aim required
from a surgeon (Ievgen I. Fesenko) to remove
carefully not only the expanded “own” cortical
bone around the cystic wall but also a lateral
part of a compressed bony nasolacrimal canal.”
Because leaving of that thin bony layers will gave
no possibility to decompress the left nasolacrimal
duct. Also, the attention should be paid to careful
enucleation of the cyst at the orbital floor level.

FIGURE 3. Case 2. 3-dimensional CBCT scan showed upper left third molar (asterisk) in an ectopic position at moment of examination. Printed with

permission and copyrights retained by I.L.F.
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FIGURE 4. Case 2. A coronal CBCT scan (A) shows ectopic upper third molar (black asterisk) and giant dentigerous cyst (white asterisk) measuring 4.18 x 3.22
cmwhich filled entire left maxillary sinus. On axial scan (B) the lesion measured 4.2  3.94 cm expanding to the level of nasal septum, deforming (arrow) and
displacing it and the medial wall of the sinus to the contralateral sinus direction. Lateral and posterior wall of the left maxillary sinus were also expanded by
(yst outwards (arrowheads). Printed with permission and copyrights retained by I.LF.
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FIGURE 5. Case 2. Comparison of sagittal (BCT scans of the intact right maxillary sinus (A) and left one (B), all walls of which are expanded by a giant
dentigerous cyst. Demonstrates a significant deformation (arrows) of posterior and upper wall of the left sinus causing elevation of the orbital floor. Quadrate
labels thickening of the sinus mucosa. Printed with permission and copyrights retained by I.I.F.
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VIDEO 2. Case 2. Supplemental Video Content demonstrating axial CT scans at the level of upper part (A) of nasolacrimal canals with intact, opacified,
oval shaped nasolacrimal ducts (arrowheads) measured 0.44 x 0.42 cm (right) and 0.52 = 0.36 cm (left). Scans at the level of middle (B) and lower parts
showed complete compression of the left nasolacrimal canal with duct (arrow) by the cyst (asterisk); a right nasolacrimal duct (arrowhead) is still intact,
opacified, oval shaped and measured 0.7 x 0.52 cm.

Video is available in the page of the full-text article on dtjournal.org and in the YouTube channel, available at https://youtu.be/z5TcFup312w. Or just
point the smartphone/tablet camera at the QR code and click on the pop-up menu “Open ... in ...." Total video s duration: 45 seconds.

Printed with permission and copyrights retained by I.L.F.

B
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QR code leads to Video 2 at
YouTube channel Videos DTJournal
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VIDEO 3. Case 2. Supplemental Video Content shows coronal (T scans. Right osteomeatal complex shows no signs of obstruction. Right maxillary sinus

ostium is labeled by arrow. Left osteomeatal complex is not recognizable due to severe obstruction and deformation by a gigantic cyst. Thickening of
Schneiderian membrane labeled by quadrate.

Video is available in the page of the full-text article on dtjournal.org and in the YouTube channel, available at https://youtu.be/8LgYyjh1Tok. Or just
point the smartphone/tablet camera at the QR code and click on the pop-up menu “Open ... in ...." Total video " s duration: 54 seconds.
Printed with permission and copyrights retained by I.L.F.

QR code leads to Video 3 at
YouTube channel Videos DTJournal
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Additionally, the CT proved the compression of
the left greater palatal canal by a cyst what made
impossible to use that route for maxillary nerve
block (synonym: palatine route of pterygopalatine
anesthesia)”” during the surgery.

A surgery was done under local anesthesia
(maxillary nerve block using tuberal route,
infraorbitalnerveblock,andinfiltrationanesthesia)
and sedation. Caldwell-Luc approach was created
at the anterolateral wall of the maxillary sinus
after performing combined incision, horizontal
vestibular anteriorly and crestal posteriorly.
Avoiding ectopic molar migration, it was removed
in a first stage. And the cyst with expanded cortical
bone was removed in a second stage (Fig 6). Brown
color liquid flowed out of the cystic cavity and was
aspirated. Histopathological report confirmed the
diagnosis of dentigerous cyst. The recovery period
was uncomplicated. Two weeks after surgery the
patient noted no signs of left eye epiphora.

Comparison of the dentigerous cysts in patient
1 and 2 is highlighted in the Table 1.

DISCUSSION

Osteomeatal complex (synonym: ostiomeatal
complex)’® obstruction is a common complication
of different pathologic conditions in maxillary sinus.
After scrupulous analysis of English literature, the
combination of nasolacrimal duct and osteomeatal
complex obstructions due to gigantic dentigerous
cyst was found in 5 studies (Table 2) with 6 cases.” "
But in none of those cases a dentigerous cyst
associated with upper impacted/ectopic third molar
was presented. Study of Emanuelli et al” is also
more than worth of attention. Despite the fact that
CT data in their case shows giant dentigerous cyst
of the maxillary sinus associated with ectopic upper
third molar there was no mentions about epiphora
or CT signs of the nasolacrimal duct obstruction.”

Case 1 and 2 clearly support the opinion of
Salman that coronal CT scans are the best to
visualize and assess the osteomeatal complex
and its obstruction/narrowing by the lesions.”
But for the verification of nasolacrimal duct

.;,:;ulmim|m|l||||||
| 3 8

FIGURE 6. Case 2. Specimen of the cyst, ectopic tooth, and the bony fragments after removal. Printed with permission and copyrights retained by I.L.F.

J DIAGN TREAT ORAL MAXILLOFAC PATHOL 2020; 4(5):79-94
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TABLE 1. Comparison of Patient 1 and 2 with the Giant Dentigerous Cysts of the Maxillary Sinus.

Features Case 1 Case 2
Patient's age/gender 44/F 60/F
Associated tooth Impacted upper left third molar | Ectopic upper left third molar
Epiphora No Yes
Headaches Yes No
Chronic nasal obstruction Yes Yes
Size of the cyst in the cyst's largest dimension on axial CT scans 2.8x2.9cm 4.2 x3.94cm
Size of the cyst in the cyst's largest dimension on coronal CT scans 2.82x3.15cm 4.18 x3.22 cm
Maximal thickness of the sinus membrane 4.52 mm 7.64 mm
Does thickened mucosa fill the entire space between the sinus Yes Yes
walls and the sclerotic border of the cyst?
Osteomeatal complex obstruction Yes Yes
Appearance of nasolacrimal ducts at CT Opacified Opacified
Nasolacrimal duct obstruction No Yes
Presence of intracystic air-fluid level or partial aeration Air-fluid level No
Thickness of the cystic walls Varies from 0.67 to 4.37 mm. The cyst wall was not defined
Variation of atFenuation coefficient of the cystic wall, From —165.1 to 32.74 HU The cyst wall was not defined
Hounsfield units (HU)
Variation of attenuation coefficient of the intracystic fluid From —195.2 to —-20.4 HU From —282.1 to —181.6 HU
component, Hounsfield units (HU)
Variation of attenuation cogfﬁcient of the intracystic air From —911.8 to 790 HU No CT signs of theair component
component, Hounsfield units (HU)

TABLE 2. Articles Describing the Nasolacrimal Duct Obstruction Due to Compression by Dentigerous Cyst.

Clinical/
4 | Tooth’s Crown Associated | Radiological Signs of | No.of | Age(yr)/ | Year of Publication and Title of the Article
with Cyst Osteomeatal Complex | Patients | Gender
Obstruction
(1997) A case of a large dentigerous cyst
1 | Ectopic right canine Yes 41/M | containing a canine tooth in the maxillary
antrum leading to epiphora.’®
Ectopic right deciduous canine Yes 3/F (2000) Nasolacrimal duct obstruction secondary
D) :
Right canine Yes 32/F | toectopic teeth”’
3 The tooth's number was not Yes 23/M (2003) Dentigerous cyst in the maxillary sinus: A
indicated by the authors rare cause of nasolacrimal obstruction."’
4 | Supernumerary tooth Yes 11/M (200?) Arare cau§e of nasola.cnmal.duct obstruction:
dentigerous cyst in the maxillary sinus."!
(2012) A case of an extensive dentigerous cyst in
5 | Right canine Yes 21/M | the maxillary sinus leading to epiphora and nasal
obstruction."”
(2020) Case 2 in our study “Gigantic dentigerous
cysts associated with the ectopic/impacted upper
6 | Ectopic upper left third molar Yes 60/F | third molars: Computed tomography analysis
of nasolacrimal duct and osteomeatal complex
obstructions and review of literature”
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obstruction, among coronal and axial CT scans,
according to cases 1 and 2, the axial ones are the
most informative due to the oblique anatomy of
the duct. Nasolacrimal duct (NLD) (synonym:
lacrimal duct)" is a bilateral tube-shape structure
inside the nasolacrimal canal, which passes
from lacrimal fossa down and opens in inferior
nasal meatus. Along the canals' passage they are
neighboring with maxillary sinuses (synonym:
Highmore's antrums)” and are separated from it
by just a very thin layer of bone (~0.67 mm in case
1 and ~0.79 mm in case 2).

The data analysis by Czyz et al” revealed
that patient's position affects the appearance
of nasolacrimal duct at CT. In 70 percent of CT
investigations the NLD is opacified and in 30% of
cases is aerated (fully/partially).” Also, in every
particular patient the NLD can be opacified and
aerated from different sides.” In case 1 and 2 the
patient was in an upright position upon CBCT. In
both cases nasolacrimal ducts were opacified. The
fact that left eye epiphora disappeared two weeks
after surgery indicates that surgical technique
focused on decompression of the NLD proved its
effectiveness and can be recommended in similar
cases.

Discussing ectopic position of the wisdom
tooth in patient 2 we support the opinion of
Sivolella et al'” that “when dentigerous cysts
surround impacted teeth, they often displace the
teeth into ectopic positions; ectopic teeth in the
maxilla may be displaced into the maxillary sinus.”
Firstly, because we can hypothesize that the left
wisdom tooth in case 2 initially was in impacted
position and after cyst's growth it became an
ectopic tooth. Secondly, its ectopic position in the
maxillary sinus is explained by the cystic growth
to the gigantic size in the maxillary antrum.

Presence of intracystic air-fluid level in case 1
is completely unusual and very unique feature for
the dentigerous cysts. Intrasinus air-fluid level is a
common sign for: 1) acute purulent sinusitis and
position of air-fluid level in the sinus depends on
the patient's position (vertical or horizontal)'**
and 2) blood after trauma or in patients with
bleeding disorders™. On CT images the collected
blood is denser than inflammatory exudate or
mucosal edema.’’ Imamoglu et al*® presented
intracystic air densities suggesting infection
within the dentigerous cyst. In their case the air is

J DIAGN TREAT ORAL MAXILLOFAC PATHOL 2020; 4(5):79-94

visualized as small solitary inclusions within fluid
content and with no signs of air-fluid level.”

Sclerotic well-defined borders of the cysts
were noted on CT in both our cases but in areas
of close contact between walls* of the maxillary
sinus and sclerotic bony border of the cyst they
were undistinguished due to their compression.
Contrast enhancement can be seen in the cyst wall
only upon contrast enhanced multi-slice CT.”* In
the study of Zerrin et al”, cyst wall contrast was
seen in 5 of the 9 cases. In our cases cyst's walls are
visualized on CT images in upper portion of the
cyst only in case 1 due to the significant intracystic
aeration. In middle and lower cyst's portion of
case 1 the walls were similarly undistinguished as
in the entire cyst of case 2.

Mucosal lining of maxillary sinus is considered
to be normal when is less than 4 mm.” It's notable
that in both cases (1 and 2) thickened mucosa
filled the entire space between the sinus walls and
the sclerotic border of the cysts. In case 1 maximal
thickness of the Schneiderian membrane reached
4.52 mm and in case 2 - reached 7.64 mm without
even minimal signs of intrasinus aeration.

Reported case of squamous cell carcinoma
arisen in a mandibular dentigerous cyst in
72-year-old male®' evidenced us for a need to
remove the dentigerous cysts as soon as possible
avoiding not only the functional disturbances
in the area of maxillary sinus but also a possible
malignization. That is why we must carefully
select a cyst marsupialization, as one of the
internationally proposed types of surgery, in a very
limited amount of cases. Caldwell-Luc operation
is still one of the leading types of surgery in case of
giant follicular cysts of the sinus. The endoscopic-
assisted removal of the cyst and associated tooth
has not only a variety of modifications”**"" but
also its performance has some limitations. Case of
Emanuelli et al”” showed that it can be problematic,
during the endoscopic surgery, to remove lateral
sclerotic wall of the cyst. Two cases of Bernardi
et al” successfully implemented both microscopic
and endoscopic support for the traditional
Caldwell-Luc surgery.

Thus, cystic expansion into the nasal cavity,
the pterygo-maxillary area, the ethmoidal and the
orbitalregionscan causemorphological, functional,
nervous and inflammatory complications.”
Among 6 published cases with nasolacrimal duct




obstruction caused by dentigerous cysts, in 4 cases
the cysts originated from canines, in one case
was not established the tooth number which was
turned by the crown into the cavity of the cyst,
and in another one the dentigerous cyst has arisen
around the supernumerary tooth.”'* In contrast to
the cysts on the mandible where they grow mesio-
distally,” on the maxilla they easily prolapsed into
maxillary sinus where they can asymptomatically
reach gigantic sizes. Similarly to other studies
focused on unique CT characteristics of jaw cysts,"
in our cases the CBCT also proved its effectiveness
in diagnosis and planning of the surgeries.

CONCLUSIONS

Summarizing, our first case represents a unique
CT appearance of intracystic air-fluid level
which is completely unusual for dentigerous
cyst. Second case describes a first ever reported
case of permanent acquired nasolacrimal duct
obstruction due to compression by gigantic
dentigerous cyst associated with upper third
molar in an ectopic position at the moment of
preoperative CT. Despite the fact thatin both cases
osteomeatal complex obstruction complicated the
situations, the removal (with compressed lateral
wall of the NLD) of giant lesions of the maxillary
sinus via classic Caldwell-Luc approach allowed
as well to resolve all functional disturbances
successfully.
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