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Abstract: Pathological changes in the ear, nose, and throat (ENT) organs are a significant focus
of medical research due to their impact on the quality of life and the potential severity of the
diseases associated with them. The ear, nose, and throat serve essential functions, including
hearing, breathing, speech, and the detection of olfactory stimuli. However, these organs are
susceptible to various pathologies, such as infections, inflammation, tumors, and degenerative
changes, which can alter their structure and function. This article explores the most common
pathological changes in ENT organs, analyzing the causes, manifestations, and consequences of
these alterations in tissue structure. By understanding these changes, healthcare providers can
improve diagnostic accuracy and patient management, ultimately leading to better therapeutic
outcomes.
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Introduction: Pathological changes in the ear, nose, and throat (ENT) organs are often found in
individuals with defects in other organs and systems, and thus usually cannot be considered
independent diseases. Children may suffer from different ear diseases depending on their age.
Education can help contribute to the prevention of ear diseases. Some diseases may be inherited
and should be identified at the early stages, since they may lead to significant complications. Our
aim was to analyze the incidence of pathological ear, nose, and throat changes in children with
different auditory and vestibular defects, and to outline potential practical "early markers" of
genetic diseases in children with hearing loss, in order to identify this group at the earliest
possible stages for timely additional clinical and genetic examination. The pathological changes in
the ENT organs and systems in children are congenital or acquired, inflammatory, or tumorous.
Actually, ENT diseases are accompanied by a significant negative influence on the quality of life.
Due to modern technology and the development of modern medicine, the majority of these
diseases are curable or preventable. However, the population of children with hearing and other
defects is constantly growing. In addition, literature warning about the influence of auditory and
vestibular defects on children's development is also growing. The majority of hearing loss cases
are a result of genetic changes. The most common genetic aetiological factor of severe-to-
profound sensorineural hearing loss is connexin 26 variants, which explain approximately half of
all genetic hearing loss. Furthermore, other genetic factors can affect the hearing and vestibular
system and lead to the development of some atypical syndromes.

Scope and Importance of Studying Pathological Changes in ENT Organs

One of the most important functions of the ear, nose, and throat clinics is the primary diagnosis of
ENT diseases, followed by topographical and etiological verification of patient complaints and
results of ENT organ examination. Our modern society is continuously seeking more efficient
diagnosis and treatment of patients. Fortunately, the 20th century was rich in discoveries in
various branches of medicine, which led to new methods of treating many ENT diseases.
However, each medical era has treated patients in the best possible way using existing knowledge.
Various technologies have opened new horizons for the achievement of many medical
advancements. To better understand the etiopathogenetic factors of ENT diseases, we have to be
familiar with pathological changes in the organs of sight, touch, and balance, contained within
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complex anatomical formation very close to the cranium. It is this immediate cranium vicinity of
these organs that causes various ENT diseases, the clinical significance of various irritants, and
their pathways to a path of reflexes provoked by their primary affection.

The histotopography of various structures forming ENT organs is closely interconnected and
often affects the cranium and its general condition. Diseases of these organs can influence other
nosological entities, either with primary systemic diseases or with secondary otological,
rhinological, and laryngeal manifestations. Many systemic diseases have primary lesions localized
in the ears, nose, throat, and their structurally linked paranasal cavities. Several studies show that
a significant percentage of patients with primary systemic diseases consult otolaryngologists
because of their ENT complaints before full recognition of the disease, its clinical manifestation,
and laboratory confirmation. The patients' complaints can hold the attention of a general
practitioner familiar with otologic, rhinologic, and laryngologic signs and symptoms, leading to a
comprehensive examination, followed by a member of the specialists with respect to particular
ENT organs. Moreover, each ENT subspecialty widens the anatomical specifics, contained not
only in visible organs but also in related structures of the suggested group, as well as the patient
population seen by ENT clinicians.

Literature review

Pathomorphological changes in the ear, nose, and throat (ENT) organs have been a focal point of
medical research, with numerous studies exploring the causes, progression, and implications of
these changes for disease diagnosis and treatment. The changes can be categorized into
inflammatory, neoplastic, and degenerative processes, each contributing to the various diseases
that affect the ENT organs. Here is a review of the key studies that have contributed to our
understanding of these pathological alterations.

Chronic Otitis Media (COM) and its Pathological Changes

Chronic otitis media (COM) is one of the most commonly encountered ENT conditions, and its
pathomorphological alterations have been widely studied. Jero et al. (2019) emphasize that COM
is characterized by persistent inflammation of the middle ear, leading to changes such as
thickening of the tympanic membrane, granulation tissue formation, and the eventual
development of cholesteatomas. Cholesteatomas are collections of keratinized squamous
epithelium that can cause significant bone erosion, particularly in the ossicles, leading to
conductive hearing loss. The study by Jero et al. (2019) highlights the histopathological features
of COM, which include squamous metaplasia and mucosal hyperplasia. These changes can lead to
bone destruction and complications such as mastoiditis or intracranial infections [1]. Nagesh et al.
(2017) conducted a similar study and found that the persistence of infection in COM results in
increased inflammation, which can induce fibrosis and permanent damage to the middle ear
structures. They also highlighted the importance of early surgical intervention, such as
tympanoplasty or mastoidectomy, to prevent further complications, including hearing loss and
potential neurological damage. These findings underscore the critical need for early diagnosis and
effective treatment to prevent the progression of the disease [2].

Chronic Rhinosinusitis (CRS) and Its Pathological Alterations

Chronic rhinosinusitis (CRS) is another common condition affecting the nasal cavity and
paranasal sinuses, and it is characterized by persistent inflammation of the mucosal lining. Take
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et al. (2020) provide a comprehensive overview of the pathophysiological changes in CRS. They
note that CRS leads to mucosal thickening, hyperplasia of mucosal glands, and the formation of
nasal polyps. The polyps consist of edematous stroma and inflammatory cell infiltration, primarily
eosinophils, and contribute to obstruction of the sinus and nasal passages. This results in
symptoms such as nasal congestion, sinus pressure, and recurrent infections. The study by Takeno
et al. (2020) also reveals that the mucosal lining in CRS undergoes significant damage, including
epithelial breakdown, which further exacerbates inflammation and increases the risk of secondary
bacterial infections [3]. A study by Fokkens et al. (2021) also explored the molecular mechanisms
underlying CRS and found that the disease is often driven by immune system dysregulation. The
study demonstrated that in CRS patients, there is an increase in pro-inflammatory cytokines, such
as interleukin-5 (IL-5), which is linked to eosinophilic inflammation. These findings highlight the
critical role of immunological factors in the pathogenesis of CRS and have led to the development
of targeted therapies, such as monoclonal antibodies against IL-5, to manage eosinophilic CRS [4].

Laryngeal Carcinoma and the Pathological Progression to Malignancy

Laryngeal carcinoma is one of the most common malignancies affecting the ENT region, and its
pathological features have been extensively studied. Ferlito et al. (2018) describe the transition
from normal laryngeal epithelium to precancerous lesions, such as leukoplakia or dysplasia,
which eventually progress to invasive carcinoma. The study highlights key pathological changes
in laryngeal cancer, including cellular pleomorphism, increased mitotic figures, and stromal
invasion. These changes are critical in assessing the severity and prognosis of the disease [5].
According to a study by Ritoe et al. (2021), early-stage laryngeal carcinoma is often localized and
can be treated effectively with conservative methods, such as laser surgery or radiation therapy.
However, as the disease progresses, the cancer invades deeper tissues and spreads to regional
lymph nodes, requiring more aggressive treatment such as total laryngectomy. Histopathological
examination plays a vital role in determining the stage and grade of laryngeal carcinoma,
providing valuable information for treatment decisions. Early detection is crucial for improving
the prognosis of patients with laryngeal cancer [6].

Analysis and Results
Chronic Otitis Media (COM) Pathology

Chronic otitis media (COM) is a longstanding infection that leads to significant pathological
changes in the middle ear. The primary changes observed in COM are thickening of the tympanic
membrane, development of granulation tissue, and the formation of cholesteatomas.
Cholesteatomas are collections of keratinized epithelial cells that can erode the bones of the ear,
including the ossicles, causing conductive hearing loss. Jero et al. (2019) highlight that these
changes, including squamous metaplasia, mucosal hyperplasia, and bone destruction, are
progressive and may lead to severe complications such as intracranial infections or mastoiditis if
not treated effectively [1]. Histopathological analysis of COM tissue typically shows dense
inflammatory cell infiltration, fibroblast proliferation, and vascular changes in the middle ear
mucosa. The presence of granulation tissue and the expansion of the mucosal lining are common
findings, often observed in both acute and chronic stages of the disease. Nagesh et al. (2017) also
emphasize that chronic inflammation in COM results in fibrosis and permanent damage to the
middle ear structures, which may further complicate treatment and recovery [2]. Early surgical
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interventions, such as tympanoplasty, are recommended to manage these pathologies and prevent
further damage to the hearing structures.

Chronic Rhinosinusitis (CRS) Pathology

The pathological changes observed in chronic rhinosinusitis (CRS) are largely attributed to
ongoing inflammation of the sinus mucosa. Takeno et al. (2020) note that CRS leads to the
thickening of the mucosal lining, which results in obstruction of the sinus and nasal passages. This
obstruction, in turn, causes a buildup of mucus and promotes the formation of nasal polyps. These
polyps are composed of edematous stroma, inflammatory cells (primarily eosinophils), and mucus,
which contribute to the persistent symptoms of CRS such as nasal congestion, sinus pressure, and
recurrent infections [3].

In addition to mucosal thickening and polyps, there are several histopathological features
indicative of CRS, such as epithelial damage and mucous gland hyperplasia. The study by
Fokkens et al. (2021) reveals that CRS is often associated with immune dysregulation, particularly
the overproduction of pro-inflammatory cytokines such as interleukin-5 (IL-5), which leads to the
recruitment of eosinophils and the subsequent tissue damage. The eosinophilic inflammation is
one of the main drivers of the chronic nature of CRS and its resistance to traditional treatments,
which has led to the exploration of biologic therapies, such as monoclonal antibodies targeting IL-
5[4].

Laryngeal Carcinoma Pathology

Laryngeal carcinoma, which often arises from pre-existing lesions like leukoplakia or dysplasia,
shows various pathological features that signal its progression to malignancy. Ferlito et al. (2018)
describe the transformation of normal laryngeal epithelium into dysplastic and neoplastic tissue, a
process that involves significant histopathological changes such as cellular pleomorphism,
increased mitotic figures, and stromal invasion. These changes are critical for staging the cancer
and determining its treatment [5]. The tumor's microscopic appearance often reveals irregularities
in cellular architecture, with prominent nuclear atypia and a high mitotic index. Ritoe et al. (2021)
highlight that early-stage laryngeal carcinoma is typically confined to the laryngeal epithelium
and can often be managed with minimally invasive treatments, such as laser surgery or radiation
therapy. However, as the disease advances, deeper invasion into surrounding tissues and regional
lymph node metastasis occurs, necessitating more aggressive interventions like total laryngectomy.
Histopathological examination is pivotal in evaluating the cancer’s stage, grade, and lymph node
involvement, all of which guide treatment strategies and prognosis [6].

Aging-Related Changes in ENT Organs

Degenerative changes in the ENT organs, particularly in the auditory system, are frequently
observed in aging populations. Smith et al. (2021) discuss how aging leads to the degeneration of
cochlear hair cells, vascular changes, and fibrosis, all of which contribute to presbycusis, or age-
related hearing loss. These changes are especially evident in the cochlea, where a reduction in
cochlear blood flow further impairs hearing function. Additionally, the loss of cochlear hair cells,
responsible for sound transduction, leads to a gradual decline in hearing sensitivity, especially for
high-frequency sounds [7]. In the nasal cavity and pharynx, aging is associated with a thinning of
the mucosal lining, reduced secretion, and decreased ciliary activity, all of which contribute to

567




SJIF2019:5.222 2020: 5.552 2021: 5.637 2022:5.479 2023:6.563 2024: 7,805
eISSN :2394-6334  https://www.ijmrd.in/index.php/imjrd Volume 12, issue 01 (2025)

increased susceptibility to infections. Carron et al. (2020) note that these degenerative changes
also lead to a dry nasal cavity, difficulty in breathing, reduced olfactory function, and a higher risk
of upper respiratory infections in elderly individuals [8]. The progressive weakening of mucosal
defenses with age highlights the importance of appropriate medical interventions to manage these
age-related changes and reduce the risk of complications.

Pharyngeal Carcinoma and Chronic Inflammation

Chronic inflammation in the pharynx, often due to tobacco use, alcohol consumption, or chronic
infection, can lead to significant pathological alterations that increase the risk of pharyngeal
carcinoma. Byers et al. (2017) note that chronic irritation in the form of pharyngitis leads to
epithelial thickening, which can eventually transform into precancerous lesions such as dysplasia
or carcinoma. Histopathological analysis of pharyngeal carcinoma typically reveals cellular atypia,
increased mitotic activity, and invasion into deeper tissues, which are indicative of malignant
transformation [9]. Early-stage pharyngeal carcinoma is often confined to the mucosal lining and
can be treated with conservative approaches such as laser therapy or radiation. However, as the
cancer progresses and invades deeper tissues or spreads to regional lymph nodes, more aggressive
treatments such as surgery or chemotherapy are required. Early detection is essential for
improving outcomes, and histopathological examination remains a cornerstone of diagnosis and
staging.

Conclusion

The analysis of pathological changes in the ENT organs reveals diverse and complex alterations
resulting from inflammation, infection, neoplasia, and aging. Chronic otitis media, chronic
rhinosinusitis, laryngeal carcinoma, and pharyngeal carcinoma are all associated with specific
pathological findings that play crucial roles in disease progression and clinical management.
Aging-related degenerative changes further complicate the pathophysiology of ENT diseases,
underscoring the need for timely diagnosis and personalized treatments. Research into these
pathologies continues to provide valuable insights into their underlying mechanisms, offering
potential avenues for improved diagnostic tools and therapeutic interventions.

References:

1. Jero, J. A., et al. (2019). "Pathology and Treatment of Chronic Otitis Media."
Otolaryngology Clinics of North America, 52(3), 557-574.

2. Nagesh, K. S., et al. (2017). "Chronic Otitis Media: Pathological Changes and
Management." Journal of Clinical Otolaryngology, 31(2), 103-109.

3. Takeno, S., et al. (2020). "Chronic Rhinosinusitis and Nasal Polyps: Pathophysiology and
Pathology." Rhinology Journal, 58(2), 110-119.

4. Fokkens, W. J., et al. (2021). "Chronic Rhinosinusitis: Current Insights into Pathogenesis
and Treatment." Current Allergy and Asthma Reports, 21(8), 45.

5. Ferlito, A., et al. (2018). "Laryngeal Cancer: Pathology and Management." European
Archives of Oto-Rhino-Laryngology, 275(4), 893-901.

6. Ritoe, D, et al. (2021). "Early and Late Stages of Laryngeal Carcinoma: Pathological and
Clinical Insights." Journal of Laryngology and Otology, 135(6), 507-514.

568




