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Abstract

Aim - to study the pathomorphological features of various forms of isolated
sphenoiditis.

Material and methods. We analyzed the data of surgical biopsy material of 23
patients aged 18 to 68 years who were on inpatient treatment at the Regional
Clinical Hospital named after N.A. Semashko in the period of 2019-2022.
Results. In our study, it was found that in the structure of isolated sphenoiditis,
the most common is the polypous-cystic form of the sphenoidal sinus lesion,
which is diagnosed statistically significantly more often than the fungal
isolated sphenoiditis (p=0.001). The results of the pathomorphological
study in all our observations showed a picture of a nonspecific chronic
inflammatory process. As a rule, we observed a mucous membrane lined
with atrial respiratory epithelium with varying degrees of edema of the plate.
In our observations, as a rule, the structure of the epithelium was normal, and
the most frequent change was local desquamation in the polypous and cystic
forms and sphenochoanal polyp. In the case of mucocele, a local decrease
in epithelial height was revealed without reliable signs of squamous cell
metaplasia. In the case of the polypous-purulent form, local desquamation
occurs, but with areas of atrophy. In polypous fungal forms, only signs of local
desquamation were found. The change in the ratio of goblet, supporting and
ciliated cells concerned, as a rule, changes in the number of goblet-shaped cells
towards an increased (polypous, cystic forms), normal (sphenochoanal polyp)
or reduced (fungal, mucocele, polypous-purulent) quantity. The basement
membrane was of the usual structure (in polypous-purulent and fungal forms),
in some cases thickened. The most pronounced thickening was registered in
the case of sphenochoanal polyp, to a lesser extent, in polypous sphenoiditis
with bright eosinophilic infiltration, minimally in mucocele. We observed
the most active inflammation in the proper plate (with signs of edema) of

the mucous membrane in the polypous form, in other forms of lesion this
manifestation was moderate (fungal) or reduced (cyst). Edema of the lamina
was most pronounced in the polypous form; minimal edema was seen in the
sphenochoanal polyp, polypous-fungal form, and there was no edema in other
forms. The data obtained indicate that at the time of the interventions, the
process in the sinus was not aggravated. The range of features characteristic
exclusively of a particular morphology of the lesion identified in our studies is
minimal. The pathomorphological landscape of lesions of the sphenoid sinus,
obtained in our study, generally corresponds to the picture of lesions of other
groups of paranasal sinuses.

Conclusions. Against the background of a huge number of cases of acute
and chronic rhinosinusitis, the absolute prevalence of isolated sphenoiditis,
even with a relative magnitude of 5% of the total, is also very significant.
Determining the phenotypes of isolated sphenoiditis is very important for
building a consistent treatment strategy, especially against the background
of a large number of tactical and diagnostic errors. For more effective and
visual performance of such data analysis, we have developed a “Checklist for
pathomorphological examination in pathology of the sphenoid sinus”. The
pathomorphological landscape of lesions of the sphenoid sinus, obtained in
our study, generally corresponds to the picture of lesions of other groups of
paranasal sinuses. Examination of the autopsy material showed the presence
of polypous changes in the sphenoid sinus and obstruction of the anastomosis
in almost half of the observations.
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HekoTopble natoMopdonornyeckue oco6eHHOCTH
u3onupoBaHHoro cpeHonagmTa

P.A. NNapun?!, A.C. 'puimn?, IN.MN. MokeeBa®

I'bY3 HO «Hwmxeropoackas obnactHas knuHuyeckas 6onbHuua uMenn H.A. Cemaluko»
(HwkHuin Hoeropoa, Poccwuiickas ®enepaums)
20INbOY BO «[MpMBOMKCKNUIA UCCIEQ0oBaTENbCKUIA MeONUMHCKUIA yHUBepCUTeT» MuHagpaBa Poccun
(HwkHuin Hoeropoa, Poccuiickas ®enepaums)
3SrbY3 HO «[leTckas ropofackas knnHnyeckas 6onbHuua Nel Npuokckoro paioHa r. HmkHero Hosropoga»
(HwkHuin Hoeropoa, Poccwuiickas ®enepaums)

AHHOTauusa

Hexs — n3yyutb natoMopdonoruieckue 0Co6eHHOCTH Pa3IuYHbIX GOpM
M30JIMPOBAHHOIO CheHonauTa.

Marepuan u MeToasl. [IpoaHaM3MpoBaHbl IaHHbIE OllepallMOHHO-6HOTICHIA-
HOT'0 MarepHasa 23 nalyeHToB B Bo3pacTe oT 18 10 68 seT, HaxoquBIIMXCS Ha
CTallMOHAPHOM JleyeHUH B Hipkeroposickoit 0651acTHOM KIIMHUYECKOH 60iTb-
nure umeny H.A. Cemanixo B niepuop 2019-2022 roppl.

Pe3ysbraThl. YCTaHOBJIEHO, YTO B CTPYKType U30JIMPOBAHHOTO CEeHOUIUTA
HauboJlee pacIpoCTpaHeHHO! SIBIISeTCsl IIOJIMIIO3HO-KUCTO3Hast popMma Io-
pa’keHHUs KIIMHOBUIHOM 11a3yXH, KOTOpasi IMarHOCTUPYeTCs. CTaTUCTUYEeCKH
3HAYMMO Hallle, yeM rpubkoBele popmel (p=0,001). Pesynerarsl matomopdo-
JIOTHYeCKOTO UCCIIe/IOBAHUS BO BCEX HAIIMX HAOIIONEHUSX MOKa3alu Kap-
THHY HecrneliipHIeCKOro XpOHUYeCKOro BOCIAIUTEIIBHOTO nporecca. Kak
IIPABUJIO, MbI HAGJIIONAIN CIIM3UCTYIO 0BOJIOUKY, BBICTIIAHHYIO MepliaTellb-
HBIM PECITMPAaTOPHBIM JIIUTEJIMEeM C PA3IUYHOMN CTeleHbIO BHIPAXKEeHHOCTH
oTeka COOCTBEHHOH ITACTUHKY. B Hammx HabmoneHusIx CTpyKTypa SIUTeN s
00bIYHO 6bLIa HOPMAJIBHOM, HanboJIee YacToe U3MeHeHHe — JIOKaJlbHasl Jie-
CKBaMal[¥sl IIPY TIOJIUIIO3HBIX, KUCTO3HBIX GOpMax U CPeHOXOaHAJIBHOM I10-
smrte. [1pu MyKoliene BBISIBIIEHO JIOKaJIbHOE CHIDKEHHE BBICOTBI SIUTeNus 6e3
JIOCTOBEPHBIX TIPU3HAKOB IUIOCKOKJIETOYHOW MeTaruiasud. [1pu monumosHo-
THOMHOM popMe — JIOKaJIbHAs leCcKBaMalysi, HO € yyacTkamu arpodud. [Ipu
IOJIMIIO3HO-TPUOKOBBIX pOPMax Takke ObIIM yCTAHOBIIEHbI TOJIBKO IIPU3HAKU
JIOKAJIbHOH JlecKkBaManuy. MiamMeHeHre cOOTHOIIEHUsT GOKAJIOBUAHBIX, TIOA-
JIeP>KUBAIOIINX U PECHUTYATBIX KJIETOK CBSI3aHO, KaK PAaBUJIO, C U3MeHeHHeM
KoJIM4YecTBa HOKaNIOBU/THBIX KJIETOK, KOTOPOE MOXET GbITh YBeJIMYeHHBIM (IIpU
IOJIMIIO3HOM, KUCTO3HOM $opMax), HOPMaJIbHBIM (IIpH CHeHOXOaHATbHOM
I10JIMIIe) WIIM YMeHbIIIeHHBIM (TIpU MyKolleJie, TPUOKOBOM, ITOJIMIIO3HO-THOM-
HOM M30/IMpPOBaHHOM cdeHounute). basanbHas MembpaHa Gbliia 06BIYHOTO
cTpoeHus (IIPU NOJUIIO3HO-THOMHBIX U 'PUOKOBBIX GOpMax), B psijie ClIydaeB
yrosieHa. Hanbosee BbipaskeHHOe yTosieHre 3apUKCUPOBAHO IIPU CHEeHO-
XOaHAJIbHOM HOJIMIIe, B MeHbIIIel CTelleHH — IIPU MOJIMIIO3HOM CheHOUIUTe

C sSIpKOi 303UHOWIbHON UHUIIBTpaved, MUHUMAJIbHO — IIPH MYyKOIleJIe.
Haubosee akTuBHOe BocHajieHue B COOCTBEHHOH IUIACTUHKe (C MPU3HAKaMU
OTeKa) CJIM3UCTOM 060JI0YKU HabIIIO/IaIoCh IpY MOJIMITO3HOM dopMe, IpU
npyrux GpopMax HOpakeHHUs! JaHHbINA PU3HAK ObIJT yMepeHHbIM (IPUOKOBBIH
M30JIMPOBAHHBINA CPEHOUIUT) WU CHI)KeHHBIM (Kucta). OTek cobCTBeHHON
IUIACTUHKY ObUT HarbosIee BBIP)KEH IPH TTOJIMIIO3HOHM PpopMe, MUHUMaIIbHbIN
oTeK — IIpU CHeHOXO0AHATIBHOM II0JIHIIe, [IOJIMII03HO-TPUOKOBOM popme, 1pu
npyrux ¢popmax orek orcyTcrBoBall. [lomyueHHbIe JaHHbBIE CBUIETEIbCTBYIOT
0 TOM, YTO Ha MOMEHT BbIIIOJIHEHHs] BMelllaTeJIbCTB IIPOIiecC B Iasyxe ObL1 BHe
obocrpenusi. CriekTp 0cO6eHHOCTeH, XapaKTepHbIX UCKITIOUUTENIbHO ISl TOU
WJIM MHOH MOp0I0rUy IopaXkeHus], BhISIBIIEHHBIX B HAIIMX UCCIIeI0BaHUSIX,
MuHUMaJteH. [laroMopgonoruyeckuii ned3axx NOpaXeHWH KIMHOBUIHOM I1a-
3yXH, [IOJTy4eHHBIH B HallleM UCCIIefIoBaHHY, B I[eJIoM COOTBETCTBYeT KapTHUHe
IPH IOpaXeHUH IPYTHX IPYIII OKOJIOHOCOBBIX Ma3yX.

BeiBonbl. Ha pone orpoMHOro ynciia ciy4aeB oCTpOro U XpOHHYECKOro pu-
HOCHHYCHUTOB abCOMIOTHBIe IIU$PEl PaCIPOCTPaHEeHHOCTH U30JIMPOBAHHOTO
ceHoUIUTa, JTake TIPU OTHOCUTENIBHOM BeJTMYHMHE B 5% OT 0611ero Koji4ecTsa,
TaK)Xe BeCbMa 3Ha4MTeNIbHbL. OrperiesieHre GpeHOTHIIOB M30JIMPOBAHHOTO Cde-
HOMIMTA OYeHb BKHO /IS IOCTPOeHHsI IIoC/IefjoBaTeIbHOM JieueGHOM cTpate-
T'MH, YYUTBIBAsl GONIBIIIOE KOJIMYEeCTBO TAKTHUKO-JUarHOCTUYeCKUX OMU60K. s
6or1ee 3¢pPEeKTUBHOTO U HAIVISITHOTO BHIIOJIHEHHS TAKOT'O aHAJIU3a JAHHBIX HAMHU
paspaboral «Yex-1ucT naroMopoIoruyecKoro UCCIeI0BaHus IPY ATOIOT U
KJIMHOBUIHOM Na3yxu». [TaroMopdornoruyeckuii neisax nopaxeHuid KIMHO-
BUIIHOM I1a3yXu, IOTy4eHHBIH B HallleM UCCIIeJOBAaHUH, B L[eJIOM COOTBETCTBYeT
KapTHHe Y IIOpPaXKeHWH IPYTUX IPYIII OKOJIOHOCOBBIX Nasyx. Mccienobanue
ayTOIICHIHOTO MaTepHasla I10Ka3aJlo HaJlidye [OJIMIO3HBIX M3MeHeHU! B KIIH-
HOBHU/IHOM ITadyXe U 06CTPYKIUH COYCTbs IIOYTH B IIOJIOBHHe HabITIONeHNUH.
KoroueBble c10Ba: U30JIMPOBAHHBIN CHEeHOUTUT, PeHOTHUIIBI, SHIOCKOIIHYe-
ckast CheHOTOMHS, TATOMOPOJIOrMYeCKre U3MeHeHus!.
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m INTRODUCTION
Diagnostics and treatment of isolated sphenoiditis (IS)
remain vital, especially with the vast implementation of
radiological diagnostics in the clinical practice thus allowing
identification of latent forms of IS [1-4]. The incidence rate of
IS in the total structure of diseases of paranasal sinuses is not
more than 5%; at the same time, up to 80% of all diseases are
due to inflammatory pathology, and chronic diseases prevail
[5, 6]. Patients with chronic progression of IS do not constitute
a large group in absolute figures, but it is this group that
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requires surgical treatment most often, and the specific ratio
of tactical and diagnostic error in this patient group remains
high [7]. In the chronic forms of IS, polypous and cystic
and mycotic lesions of the sphenoidal sinus prevail. At the
same time, the literature data on nosological forms are often
contradictory, and the description of the pathomorphological
picture, important both for understanding the mechanisms of
development of the pathological process and for predicting the
course of the chronic process in IS, is found in a very limited
number of studies [8-9].

www.innoscience.ru
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m AIM
To study the pathomorphological features of various forms
of isolated sphenoiditis.

m MATERIAL AND METHODS

We analyzed the data of surgical biopsy material of 23
patients aged 18 to 68 years who were on inpatient treatment
at the Nizhny Novgorod Regional Clinical Hospital named
after N.A. Semashko in the period of 2019-2022.

Inclusion criteria: isolated sphenoiditis diagnosed under
the recommendations effective at the time (EPOS 2007-
2020, Russian clinical recommendations), radiological (CT,
MRI) signs of pathological process in the sphenoidal sinus,
symptomatic and latent forms of sphenoiditis.

Exclusion criteria: combined lesions of other groups of
paranasal sinuses, nosocomial sphenoiditis, malignant tumor.

All patients underwent a comprehensive clinical check-
up, examination of the ENT organs, and an endoscopic
examination. Surgeries were performed on the Karl Storz
endosurgical complex under the control of rigid endoscopes
with viewing angles of 0, 30, 45 and 70 degrees, photo and
video recording were performed.

A pathomorphological examination was performed. The
surgical material was fixed in 10% formalin. After fixation,
the samples were sent for standard histological processing on
the Excelsior ES apparatus (Thermo Scientific, USA). Filling
into paraffin blocks was carried out using the HistoStar filling
station (Thermo Scientific, USA). After filling, paraffin
blocks were made. Serial sections of 5 microns thickness
were obtained on the Microm HM 325 microtome (Thermo
Scientific, USA). Sections were stained with hematoxylin and
eosin on the Gemini AS staining station (Thermo Scientific,
USA). The staining protocol included primary removal of
paraffin and demasking for 20 minutes at 98-99°C. The
morphological examination was performed on the Nikon
Eclipse E400 microscope with x5, x10, x20, x40 and x100
lenses, x10 eyepiece, visual field diameter 22 mm. The
digital archive of the obtained material was made using the
Leica 2500 microscope (Leica Biosystems, UK) and a digital
scanning microscope.

Otorhinolaryngology OTopuHonapuHronorus

Figure 1. Retention cyst preparation. Color: hematoxylin and eosin.
Magnification x100.

a) 13 — basement membrane; 14 — cylindrical ciliated cells of the respiratory
epithelium; 15 — goblet cells; 16 — proper plate of the mucous membrane.

b) 9 — lymphocytes; 12 — single segmented leukocytes.

PucyHok 1. [Tpenapam pemeHyuoHHoU kucmsl. OKpacka:
2eMamoKCUW/IUH u 303uH. YBenuyeHue x100.

a) 13 — 6asanbHas MeMbpaHa; 14 — yunuHopu4eckue pecHUm4yamsie
KJlemKu pecnupamopHo20 anumenusi; 15 — 6okanoBudHble knemku; 16 —
cobcmBeHHasi nnacmuHka cnuducmol 060/104KU.

b) 9 — numouyumsl; 12 — eduHUYHbIE ceaMeHmosioepHble nelikoyumsi.

During the pathomorphological examination, the state
of the pseudostratified ciliated epithelium was assessed:
presence of the epithelium metaplasia/atypy, cell composition
ratio; condition of the basement membrane and proper
plate of the mucosa, composition of the inflammatory
cells (lymphocytes, leukocytes, neutrophils, eosinophils,
plasmocytes, etc.), and strength of inflammation. In fungal
processes, additional PAS-staining was performed to identify
the strands of the mycelium (hyphae). In PAS-staining, some
fungi become bright pink or purple. PAS also stains glycogen,
some mucins, basement membrane, hyalin, and some fibers.

In order to ensure unification of the pathomorphological
examination data, we designed and implemented the
“Checklist for pathomorphological examination in pathology
of the sphenoid sinus”.

m RESULTS

In the studied group of patients, there was a prevalence
of polypous-cystic forms of isolated sphenoidosis that were
diagnosed in 15/23 (65.3%) of patients. Mycotic lesion of the
sphenoid sinus was diagnosed in 7/23 (30.4%) of examined
patients, and in 1/23 (4.3%) of patients, a neoplasm was found,

PucyHok 2. [lpenapam cgeHoxoaHanbH020 Noauna.
a) cgpeHoxoaHanbHbIU noaun, Makponpenapam.

b) 1 — yunuHopudeckul pecnupamopHsiil anumenud; 2 — 60kanoBuUdHbIe Kinemku; 5 — ymonujeHHas 6azanbHas MembpaHa;
6 — cobcmBeHHas nnacmuHka; 8 — BocnanumensHasl uHgunbmpayusi; 9 — kanunnsipsl; 11 — npusHaku omeka.
¢) 1 — yunuHopuyeckul pecnupamopHsiii anumenud; 13 — Kucmo3Hbie cmpyKkmypsbl; 14 — 6eccmpykmypHoe 303UHOUIbHOE COOepXKuUMoe Kucm.

Figure 2. Preparation of a sphenochoanal polyp.
a) sphenochoanal polyp, macro-preparation.

b) 1 — cylindrical respiratory epithelium; 2 — goblet cells; 5 — thickened basement membrane; 6 — proper plate; 8 — inflammatory infiltration;

9 — capillaries; 11 — signs of edema.

¢) 1 —cylindrical respiratory epithelium; 13 — cystic structures; 14 — structureless eosinophilic contents of cysts.

www.innoscience.ru
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Figure 3. Inverted papilloma preparation.
a) removal of papilloma (endosurgical image).

b) 7 — endophytic intrahepatic epithelial complexes. The inverted component of the papilloma.

c) 6 — goblet cells (mucocytes). Respiratory pseudomnolayer ciliated epithelium.
d) 4 — hyperplastic multilayered flat non-corneating epithelium; 4a — basal layer.

PucyHok 3. [lpenapam uHBepmupoBaHHOU NanuiioMbl.
a) ydaneHue nanuinombl (3HOOXUpypauyeckoe usobpaxeHue).

b) 7 — aHO0pUMHbIE BHymMpucmeHo4YHble KOMNJIeKCbl anumenus. YiHBepmupoBaHHbIl KOMNOHeHm

nanusnomsl.
c) 6 — 6okanoBudOHble kiemku (Mykouumsl). PecnupamopHsiii nceBOoMHo20C10UHBbI
pecHumyamsil anumenud.

d) 4 — 2unepnnasupoBaHHbIli MHo20cn0oUHBIU nnockul Heopozosesatowull anumenud;
4a — 6a3anbHeil cnodl.

Figure 5. Fungal form of sphenoiditis.

a) 1 — pseudostratified epithelium; 2 — site of local desquamation; 3 — stromal part.
b) 7 — fibrin. PAS staining.

c) 4a — lymphocytes, 46 — plasmocytes, 48 — eosinophils in the proper plate.

d) hyphae are filamentous (ribbon-like) structures that are tightly intertwined

with each other, forming a single mass (red arrows, circled in red).

PucyHok 5. ['pubkoBas popma cpeHouduma.

a) 1 — nceBOOMHO20psA0HbIU 3numenul; 2 — y4yacmok nokansHol deckBamayuu;

3 — cmpomanbHas Yyacme.

b) 7 — ¢pubpuH. PAS okpawusaHue.

c) 4a — numcpoyumel, 46 — nnasmMoyumsl, 48 — 303UHOUsIbI B CO6CMBEHHOU NacmuHKe.
d) 2ugbl HumeBUOHbIE (MeHMOBUOHbIE) CMPYKMYpPbl, KOMOPbIe NJIOMHO CnyiemeHbl

Opye c Opy2oM, 0bpasysi edUuHyto Maccy (KpacHble cmpersiku, 06BedeHbl KpacHbIM).
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Figure 4. Preparation of polypous sphenoiditis.
a) blue arrow — the basement membrane is thickened,
brightly eosinophilic — eosinophils.

b) illuminated eosinophils, entirely in the fields of view
under high magnification (x400).

c) 12 — clusters of glands.

PucyHok 4. [Tpenapam nonuno3Hozo cpeHouduma.
a) cuHsis cmpesika — basanbHasi MeMbpaHa ymonuweHa,
SIPKO-303UHOPUIBHAS — 303UHOPUIIBI.

b) nodcBeveHHHbIe 303UHOp UL, CNIIOWb B NOJISIX 3peHUSsT
nod 6onbwuM yBenudeHueM (x400)

c) 12 — ckonneHusi xenes.

the sphenoid sinus inverted papilloma. The
median age of patients with polypous-cystic
and mycotic forms of IS was 46.5 [35.0;59.0]
years. The age of patients with mycotic IS
was statistically significantly higher than that
of patients with polypous-cystic IS (p=0.03).
On the whole, within the examined sample
IS was more often diagnosed in women. No
statistically significant gender differences
were found in patients with polypous-cystic
and mycotic forms of IS (p=0.5).

The clinical examples of examination of
pathomorphological material in different
phenotypes of IS are shown in Figures 1-5.

For each preparation, an analysis of the data
obtained using the checklist we developed was
carried out (Fig. 6).

The analysis of pathomorphological changes
in the mucous membrane depending on the
phenotype revealed the following data. In the
polypous form of the lesion, there were signs
of local desquamation of the epithelium; in
the surface epithelium, goblet-shaped cells
prevailed, the basement membrane was

www.innoscience.ru
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“Checklist for the study of pathomorphological material
in sphenoidal sinus pathology”

1. Lesion phenotype: polypous-mycotic
2. Epithelium: pseudo-multilayered ciliated cylindrical

2.1. Epithelium features: normal, locally
desquamated

2.2. Number of cells (tentative):
Goblet-shaped cells: decreased
Ciliated cells: normal
Basement cells: normal
3. Basement membrane: normal
4. Proper plate:

4.1. Inflammation degree (cellular density
of inflammatory infiltration): marked

4.2. Inflammation activity (neutrophil infiltration,
necrosis, defects): moderate

4.3. Inflammation cells (approx. percentage from
total number):lymphocytes 60%, neutrophils 15%,
plasmacytes 20%, eosinophils 5%, macrophages
(histiocytes) approx. 1%.

4.4, Other morphological specifics: hyperplasia of
glands.

4.5. Foreign matter: fungi (separate fragments)

5. Notes: the superficial epithelium is artificially lost over a large area.
There are zones of hemorrhage of an artificial nature. One of the
preparations is a large fungal cluster. Reliable signs of fungal spread
into the mucous membrane and vascular invasion were not found in
the studied material.

Figure 6. Checklist for the study of pathomorphological material.

PucyHok 6. Yek-nucm uccnedoBaHusi namomMopg0o102udeckozo
Mamepuarna.

thickened in the majority of specimens, proper plate was in
the state of marked edema with highly active inflammation and
prevailing eosinophils and plasmacytes. Distinctive features
include pronounced tissue eosinophilia and villous structures
on the surface of the mucosa.

The polypous-purulent of the lesion was mainly
characterized by epithelial changes in the form of local
desquamation and/or atrophy, prevalence of goblet-shaped
cells, thickened basement membrane, infiltration of the proper
plate mainly by lymphocyte and plasmacyte type cells with
moderately active inflammation, minimal edema and the
specific feature of neutrophil penetration between the cells of
respiratory epithelium.

The cystic form was characterized by changes in the
integumentary epithelium in the form of local dystrophy,
prevalence of goblet cells, and a normal basement membrane.
The cellular composition of the proper plate was mainly
lymphocytes and segmental leukocytes with low inflammation
activity and no edema. In the superficial sections, isolated
small clusters of seromucous glands can be seen.

In the polypous-mycotic form, sections of local dystrophy
of the epithelium were seen with prevalence of goblet-shaped
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cells, thickened basement membrane, limphoplasmacytic
infiltration of the proper plate with moderate inflammation
activity and minimal edema. Specific features include presence
of minor dense lymphoid accumulations, areas of granulation
tissue, and foci of mild edema.

As part of the pathomorphological study, an additional
study on cadaveric material was performed. The condition of
sphenoid sinus was studied during the pathological anatomical
dissection of the corpses of patients (10 in total) who did not
have a lifetime diagnosis of "chronic sphenoiditis". After
opening the cranial cavity, the structures of the sella turcica
were removed and a wide view of the sinus was provided.
An assessment was made of the condition of the mucous
membrane, the natural anastomosis, and the possibility of its
drainage using a transnasal probe. The images are shown in
Fig. 7.

m DISCUSSION

According to the updated EPOS 2020 classification,
isolated sphenoid sinus lesions are defined as primary
localized sinusitis, with or without polyps, with a
predominant non-T-2 endotype of inflammation [10].
Considering the large number of tactical and diagnostic
errors in this group of patients, accurate differential
diagnosis of phenotypes is especially important [11-13]. Our
study found that within the structure of isolated sphenoiditis
the most prevalent is the polypous-cystic type of sphenoid
sinus lesion, statistically diagnosed more frequent than
mycotic isolated sphenoiditis (p=0.001).

Analyzing the pathomorphological changes in the mucosa
in the isolated sphenoiditis, researchers note the predominance
of histiolymphocytic, eosinophilic and plasmacytic infiltration
of the proper plate of the mucous membrane, the formation of
lymphoid follicles. Development of serous edema, plethora
with hemorrhages, and emergence of tissue macrophages are
also observed. These changes are seen as manifestations of
stress of the immune processes playing an important role in
the sustenance of the chronic inflammation. The inflammatory
infiltration with lymphocytes, neutrophils and plasmacytes is
most expresses in the purulent rather than catarrhal form. A
detailed description of the pathomorphological features of
isolated sphenoiditis is given in the fundamental works of S.Z.
Piskunov et al. (2004) and G.Z. Piskunov et al. (2017) [9, 14].

The results of the pathomorphological study in all our
observations showed a picture of a non-specific chronic
inflammatory process. As a rule, the mucous membrane lined
with ciliated respiratory epithelium with varying degrees
of swelling of the proper plate was observed. Chronic
inflammations of the paranasal sinuses are known to have
areas of atypy, squamous metaplasia, or mixed respiratory
epithelium [14, 15]. In our observations, as a rule, the
epithelium structure was normal, and the most frequent change
was local desquamation in polypous and cystic forms and in
the case of the sphenochoanal polyp. In the mucocele, the
local decrease of epithelium height was observed without
credible signs of squamous metaplasia. In cases of polypous-
purulent form, local desquamation was observed with areas
of atrophy. In polypous-mycotic forms, only signs of local
desquamation were identified. The change in the ratio of
goblet-shaped, supporting and ciliated cells (one of important
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Figure 7. Sphenoid sinus field of removal of the Turkish saddle. Cadaverous material.
a) polyp of the sphenoid sinus (blue arrow). The natural anastomosis is covered with an edematous mucous membrane (red arrow).

b) a large polyp that encircles the natural anastomosis (blue arrow).

c) the probe is inserted through the anastomosis into the sinus, an edematous polyposally altered mucosa (red arrow) is visible in the area of the anastomosis

(blue arrow).

d) the probe is inserted through an unchanged, gaping anastomosis (blue arrow), unchanged mucous membrane (red arrow).

PucyHok 7. KnuHoBUOHasi nasyxa nocre ydaneHusi mypeuykozo cedna. KadasepHbili Mamepuarn.
a) nosun KnuHoBUOHoU nasyxu (cuHsis cmpernka). EcmecmseHHoe coycmbe npukpbimo omeyHol cnuducmol 060104Kol (KpacHasi cmperka).

b) 6onbwoll nonun, o6mypupyrowull ecmecmseHHOe Coycmbe (CUHSISi CMPEeSiKa).

C) 30HO BBEOEH Yepe3 coycmbe B Na3yXy, BUOHa OMeyHasi NOUNO3HO U3MEeHEeHHas crnuaucmasi (KpacHas cmpesika) ob6onodka B 06nacmu coycmbsi (CUHSIS cmperika).
d) 30HO BBeOeH Yepe3 HeuaMeHeHHoe, 3usilolwee coycmbe (CUHSIS cmpersika), HeusMeHHasi causucmasi 06o104ka (kpacHasi cmpeska).

criteria of morphological condition of the mucosa in a chronic
inflammation) was usually related to the increase in the
amount of goblet-shaped cells (polypous and cystic forms),
their normal amount (sphenochoanal polyp) or decrease of the
said amount (mucocele, mycotic, polypous-purulent isolated
sphenoiditis).

The basement membrane was of normal structure (in
polypous-purulent and mycotic forms), in some cases it was
thickened. The most marked thickening was observed in the
case of the sphenochoanal polyp, lesser thickening was seen in
the polypous sphenoiditis with a marked eosinophil infiltration,
and minimal thickening, in the mucocele.

The degree and nature of infiltration of the mucous
membrane by various inflammatory cells is one of the
main pathomorphological criteria of the forms of damage
(phenotypes). First of all, the activity and severity of
inflammatory infiltration were assessed. The most active
inflammation in the proper plate (with signs of edema) were
seen in the polypous form, while in other forms this sign was
moderate (mycotic form) or minor (cystic form). Edema of
the proper plate was most pronounced in the polypous form,
minimal edema was observed in the sphenochoanal polyp and
polypous-mycotic form, while it was absent in other forms.
The obtained data are indirect confirmation that at the time of
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the interventions the process in the sinus was not in a phase of
exacerbation (with conservative treatment or in latent forms).

We observed infiltration of the proper plate of the mucous
membrane by the following types of cells: macrophages,
leukocytes, lymphocytes, neutrophils, plasma cells,
eosinophils, and fibrocytes.

In the cystic process, cellular infiltration is represented
mainly by lymphocytes, single segmented leukocytes, and a
small number of fibrocytic and fibroplastic cells. In mucocele,
there can be seen a prevalence of lymphocytes and plasmacytes,
single segmented leukocytes, i.e. the picture is generally similar
to that of a retention cyst. In the polypous process, there is
observed superficial (diffusion, in some fields of vision), mixed-
cell inflammatory infiltration with prevalence of eosinophils
and lesser amount of plasmatic cells and lymphocytes. In
the case of the solitary sphenochoanal polyp, the picture is
different: there is a prevalence of lymphocytes and eosinophils
with lesser amount of plasmacytes. In the polypous-purulent
process, the lymphocyte type cells with some neutrophils and
minor amounts of plasmacytes and histiocytes. The situation
is similar in the polypous-mycotic process with lymphocytes
accounting for over 90% of observed cells, the remaining
amount consisting of neutrophils, plasmacytes, eosinophils
(below 1%), and macrophages (histiocytes).

www.innoscience.ru
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The range of features characteristic exclusively of a particular
morphology of the lesion, identified in our studies, is minimal.
Thus, in the retention cyst, a small number of small thin-wall
vessels was seen within the thickness of the proper plate, some
of them demonstrating signs of plethora. In the superficial
areas, individual minor accumulations of seromucous glands
were identified. In the case of solitary sphenochoanal polyps,
cystic structures were seen in the thickness of the proper
plate lined with ciliated cylindrical epithelium filled with
aplastic eosinophil mass. In polypous forms, there is a marked
infiltration of the proper plate with eosinophils. In polypous
forms of lesions, it is important to study the level of tissue
eosinophilia that involves studying (counting) the eosinophils
in the fields of vision under high magnification. Reliable
eosinophils were considered to be segmented cells with a round
or slightly polygonal shape, with granular brightly eosinophilic
cytoplasm, and a bipartite basophilic nucleus. Probable
eosinophils were considered to be cells with a round or slightly
polygonal shape, with granular brightly eosinophilic cytoplasm,
without obvious signs of segmentation of the nucleus. Non-
nuclear structures with granular, brightly eosinophilic contents,
as well as eosinophils in the lumen of blood vessels were not
considered. The resulting number of eosinophils was from
100 to 3803 in 10 fields of vision with 400x magnification
(40x lens and 10x eyepiece, 22 mm). In this case, fragments
of the mucous membrane in places form small villous-like
structures. In inverted papilloma, endophytic nesting structures
of multilayered flat nonkeratinizing epithelium with a clear
border (inverted component) and foci of hemorrhage of an
artificial nature are visible in the thickness of the stroma. In
case of mucocele, areas of fraying are found in the thickness
of the proper plate. In the case of a polypous-purulent process,
penetration of neutrophils between the cells of the respiratory
epithelium was observed. When mycotic lesions were studied,
in all cases inflammatory changes of the mucosa without
fungal invasion were observed, and the fungi colonies were
located in the lumen of the sinus as a fungal ball. The possible
differential diagnostic series is as follows: Aspergillus, Mucor,
Pseudallescheria boydii, Fusarium, other variants are less
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probable. Some researchers believe that some of the clinically
diagnosed non-invasive fungal forms of isolated sphenoiditis
occur as a chronic invasive process [16, 17]. Our study does
not prove this proposal. All fungal forms were not accompanied
by signs of mucosal invasion during pathomorphological
examination.

The pathomorphological landscape of sphenoid sinus
lesions obtained in our study generally corresponds to the
picture of lesions in other groups of paranasal sinuses.

During cadaveric examination of the state of the sphenoid
sinus, direct visualization of the anastomosis through the
open sinus was possible in 6 (60%) observations, in 4 (40%)
observations a pathological substrate was determined in the
lumen of the sinus, of which 3 were polypous-altered mucosa
and one was a large polyp. With transnasal probing along the
Zuckerkandl line, it was possible to reach the sinus without
hindrance in four cases.

m CONCLUSIONS

Considering the overwhelming number of cases of acute and
chronic rhinosinusitis, the absolute figures for the prevalence
of isolated sphenoiditis, even with a relative value of 5% of the
total, are also quite significant. Determination of phenotypes of
isolated sphenoiditis is highly important for the development
of a coherent treatment strategy, even more so with respect to
many tactical and diagnostic errors.

When analyzing pathomorphological material, which
is important both for understanding the mechanisms of
development of the pathological process in a particular
phenotype and for predicting the course of a chronic
process, it is necessary to carefully document changes in the
structure of the respiratory epithelium, including the ratio of
cellular composition, changes in the basement membrane,
inflammatory activity in the proper plate and its relative
cellular composition.

To facilitate efficiency and ensure visualization of
this analysis, we developed the “Checklist for the study
of pathomorphological material in sphenoidal sinus
pathology”. »=
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