
 www.innoscience.ru 303

S c i e n c e  &  I n n o v a t i o n s  i n  M e d i c i n e Otorhinolaryngology Оториноларингология

This work is licensed under CC BY 4.0                                                                                                         
© Authors, 2024 

Оригинальное исследование | Original study article 
DOI: https://doi.org/10.35693/SIM636696

Сertain pathomorphological features  
of isolated sphenoiditis

Roman A. Larin1, Artem S. Grishin2, Polina P. Mokeeva3

1Regional Clinical Hospital named after N.A. Semashko (Nizhny Novgorod, Russian Federation)
2Privolzhskiy Research Medical University (Nizhny Novgorod, Russian Federation)

3Children's City Clinical Hospital No. 1 (Nizhny Novgorod, Russian Federation)

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.
Keywords: isolated sphenoiditis, phenotypes, endoscopic sphenotomy, 
pathomorphological changes.
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Аннотация
Цель – изучить патоморфологические особенности различных форм 
изолированного сфеноидита.
Материал и методы. Проанализированы данные операционно-биопсий-
ного материала 23 пациентов в возрасте от 18 до 68 лет, находившихся на 
стационарном лечении в Нижегородской областной клинической боль-
нице имени Н.А. Семашко в период 2019–2022 годы.
Результаты. Установлено, что в структуре изолированного сфеноидита 
наиболее распространенной является полипозно-кистозная форма по-
ражения клиновидной пазухи, которая диагностируется статистически 
значимо чаще, чем грибковые формы (р=0,001). Результаты патоморфо-
логического исследования во всех наших наблюдениях показали кар-
тину неспецифического хронического воспалительного процесса. Как 
правило, мы наблюдали слизистую оболочку, выстланную мерцатель-
ным респираторным эпителием с различной степенью выраженности 
отека собственной пластинки. В наших наблюдениях структура эпителия 
обычно была нормальной, наиболее частое изменение – локальная де-
сквамация при полипозных, кистозных формах и сфенохоанальном по-
липе. При мукоцеле выявлено локальное снижение высоты эпителия без 
достоверных признаков плоскоклеточной метаплазии. При полипозно-
гнойной форме – локальная десквамация, но с участками атрофии. При 
полипозно-грибковых формах также были установлены только признаки 
локальной десквамации. Изменение соотношения бокаловидных, под-
держивающих и реснитчатых клеток связано, как правило, с изменением 
количества бокаловидных клеток, которое может быть увеличенным (при 
полипозной, кистозной формах), нормальным (при сфенохоанальном 
полипе) или уменьшенным (при мукоцеле, грибковом, полипозно-гной-
ном изолированном сфеноидите). Базальная мембрана была обычного 
строения (при полипозно-гнойных и грибковых формах), в ряде случаев 
утолщена. Наиболее выраженное утолщение зафиксировано при сфено-
хоанальном полипе, в меньшей степени – при полипозном сфеноидите 

с яркой эозинофильной инфильтрацией, минимально – при мукоцеле. 
Наиболее активное воспаление в собственной пластинке (с признаками 
отека) слизистой оболочки наблюдалось при полипозной форме, при 
других формах поражения данный признак был умеренным (грибковый 
изолированный сфеноидит) или сниженным (киста). Отек собственной 
пластинки был наиболее выражен при полипозной форме, минимальный 
отек – при сфенохоанальном полипе, полипозно-грибковой форме, при 
других формах отек отсутствовал. Полученные данные свидетельствуют 
о том, что на момент выполнения вмешательств процесс в пазухе был вне 
обострения. Спектр особенностей, характерных исключительно для той 
или иной морфологии поражения, выявленных в наших исследованиях, 
минимален. Патоморфологический пейзаж поражений клиновидной па-
зухи, полученный в нашем исследовании, в целом соответствует картине 
при поражении других групп околоносовых пазух.
Выводы. На фоне огромного числа случаев острого и хронического ри-
носинуситов абсолютные цифры распространенности изолированного 
сфеноидита, даже при относительной величине в 5% от общего количества, 
также весьма значительны. Определение фенотипов изолированного сфе-
ноидита очень важно для построения последовательной лечебной страте-
гии, учитывая большое количество тактико-диагностических ошибок. Для 
более эффективного и наглядного выполнения такого анализа данных нами 
разработан «Чек-лист патоморфологического исследования при патологии 
клиновидной пазухи». Патоморфологический пейзаж поражений клино-
видной пазухи, полученный в нашем исследовании, в целом соответствует 
картине при поражении других групп околоносовых пазух. Исследование 
аутопсийного материала показало наличие полипозных изменений в кли-
новидной пазухе и обструкции соустья почти в половине наблюдений.
Ключевые слова: изолированный сфеноидит, фенотипы, эндоскопиче-
ская сфенотомия, патоморфологические изменения.
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 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 

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].
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 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 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°С. The 
morphological examination was performed on the Nikon 
Eclipse E400 microscope with х5, х10, х20, х40 and х100 
lenses, х10 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.

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”.

 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, 

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.

Рисунок 1. Препарат ретенционной кисты. Окраска: 
гематоксилин и эозин. Увеличение х100.
a) 13 – базальная мембрана; 14 – цилиндрические реснитчатые 
клетки респираторного эпителия; 15 – бокаловидные клетки; 16 – 
собственная пластинка слизистой оболочки.
b) 9 – лимфоциты; 12 – единичные сегментоядерные лейкоциты.

Рисунок 2. Препарат сфенохоанального полипа.
a) сфенохоанальный полип, макропрепарат.
b) 1 – цилиндрический респираторный эпителий; 2 – бокаловидные клетки; 5 – утолщенная базальная мембрана;  
6 – собственная пластинка; 8 – воспалительная инфильтрация; 9 – капилляры; 11 – признаки отека.
с) 1 – цилиндрический респираторный эпителий; 13 – кистозные структуры; 14 – бесструктурное эозинофильное содержимое кист.

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

a b

a b c
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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 (р=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 (р=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 

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.

Рисунок 3. Препарат инвертированной папилломы.
a) удаление папилломы (эндохирургическое изображение).
b) 7 – эндофитные внутристеночные комплексы эпителия. Инвертированный компонент 
папилломы.
c) 6 – бокаловидные клетки (мукоциты). Респираторный псевдомногослойный 
реснитчатый эпителий.
d) 4 – гиперплазированный многослойный плоский неороговевающий эпителий;  
4а – базальный слой.

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 (×400).
c) 12 – сlusters of glands.

Рисунок 4. Препарат полипозного сфеноидита.
a) cиняя стрелка – базальная мембрана утолщена, 
ярко-эозинофильная – эозинофилы.
b) подсвеченнные эозинофилы, сплошь в полях зрения 
под большим увеличением (×400)
с) 12 – cкопления желез.

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, 4б – plasmocytes, 4в – 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).

Рисунок 5. Грибковая форма сфеноидита.
a) 1 – псевдомногорядный эпителий; 2 – участок локальной десквамации;  
3 – стромальная часть.
b) 7 – фибрин. PAS окрашивание.
c) 4a – лимфоциты, 4б – плазмоциты, 4в – эозинофилы в собственной пластинке.
d) гифы нитевидные (лентовидные) структуры, которые плотно сплетены  
друг с другом, образуя единую масcу (красные стрелки, обведены красным).

a

c

b

d

a

c

b

d

a

c

b

4б4в4а
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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 

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. 

 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 (р=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 

Figure 6. Checklist for the study of pathomorphological material.
Рисунок 6. Чек-лист исследования патоморфологического 
материала.

“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.
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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 

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).

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).

Рисунок 7. Клиновидная пазуха после удаления турецкого седла. Кадаверный материал.
a) полип клиновидной пазухи (синяя стрелка). Естественное соустье прикрыто отечной слизистой оболочкой (красная стрелка).
b) большой полип, обтурирующий естественное соустье (синяя стрелка).
с) зонд введен через соустье в пазуху, видна отечная полипозно измененная слизистая (красная стрелка) оболочка в области соустья (синяя стрелка).
d) зонд введен через неизмененное, зияющее соустье (синяя стрелка), неизменная слизистая оболочка (красная стрелка).

a

c

b

d
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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 400х magnification 
(40х lens and 10х 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 

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.

 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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