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Abstract

Neck masses present a diagnostic challenge due to their diverse etiologies, including inflammatory, neoplastic, congenital, and infectious causes. They
are common, with a prevalence estimated at 14.1% in the general population, and can indicate serious underlying pathology, including malignancies such as
lymphoma, thyroid cancer, and metastatic disease. Early detection and management are crucial to ensure optimal patient outcomes.

This review provides a comprehensive overview of neck masses, including their prevalence, etiology, clinical presentation, diagnostic workup, and
management strategies. Imaging modalities such as ultrasound, computed tomography (CT), and magnetic resonance imaging (MRI) play a crucial role in the
evaluation of neck masses, aiding in accurate diagnosis and treatment planning. Biopsy techniques, including fine-needle aspiration (FNA), are often performed
to obtain tissue for histopathological examination, guiding further management decisions.

Recent advances in imaging technologies, such as CT and MR, have significantly impacted the diagnosis and management of neck masses. These modalities
offer improved resolution and better characterization of lesions, aiding in more accurate diagnosis and treatment planning. Advancements in molecular and
genetic studies have provided valuable insights into the pathophysiology of neck masses, leading to the identification of specific biomarkers and genetic
mutations associated with different types of neck masses. Minimally invasive surgical techniques, such as endoscopic and robotic-assisted surgery, have

improving the care and quality of life for patients with neck masses.

INTRODUCTION

Neck masses representa common clinical presentation across
various age groups and can arise from a myriad of etiologies. They
pose a diagnostic challenge due to the wide range of differential
diagnoses, including inflammatory, neoplastic, congenital, and
infectious causes [1,2]. The prevalence of neck masses varies
depending on the population studied and the underlying etiology,
with estimates by 14.1% in the general population [3].

The significance of neck masses in clinical practice stems
from the potential for serious underlying pathology, including
malignancies such as lymphoma, thyroid cancer, and metastatic
disease [1]. Early detection and managementare crucial to ensure
optimal patient outcomes and reduce morbidity and mortality
associated with advanced-stage disease [4].

Various imaging modalities, including ultrasound, computed
tomography (CT), and magnetic resonance imaging (MRI), play a
crucial role in the evaluation of neck masses, aiding in accurate

revolutionized the management of neck masses, offering patients less invasive treatment options with reduced morbidity and faster recovery times.

Future research directions include further refining diagnostic techniques, identifying novel biomarkers, and developing targeted therapies for specific
subtypes of neck masses. Collaboration among researchers and clinicians is essential for translating these advancements into clinical practice, ultimately

diagnosis and treatment planning. Additionally, fine-needle
aspiration (FNA) biopsy is often performed to obtain tissue for
histopathological examination, guiding further management
decisions [5].

In recent years, significant progress has been made in the
diagnosis and management of neck masses. Advanced imaging
technologies, such as MRI and positron emission tomography
(PET), have improved the characterization of lesions, leading to
more accurate diagnoses and personalized treatment approaches
[6,7]. Molecular and genetic studies have provided insights into
the pathophysiology of neck masses, identifying biomarkers
and potential therapeutic targets for personalized medicine
approaches [8]. Minimally invasive surgical techniques, including
endoscopic and robotic-assisted surgery, have revolutionized
the management of neck masses, offering patients less invasive
treatment options with reduced morbidity and faster recovery
times [9,10].

In this review, we aim to provide a comprehensive overview
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of neck masses, including their prevalence, etiology, clinical
presentation, diagnostic workup, and management strategies.
We will also discuss the importance of early detection and
management in improving patient outcomes.

ETIOLOGY AND PATHOPHYSIOLOGY

Neck masses can arise from a wide range of etiologies,
including inflammatory, neoplastic, congenital, and infectious
causes. Inflammatory neck masses often result from reactive
lymphadenopathy, which is a response to infections or immune
reactions. Common causes include upper respiratory tract
infections, dental infections, and autoimmune conditions such
as rheumatoid arthritis or systemic lupus erythematosus [11].
Neoplastic causes of neck masses include both benign and
malignant tumors, with lymphoma, thyroid cancer, and metastatic
disease being among the most common malignancies. Benign
neoplasms, such as lipomas and schwannomas, also contribute to
the spectrum of neoplastic neck masses [12].

Congenital neck masses are present at birth and can result
from developmental anomalies such as branchial cleft cysts,
thyroglossal duct cysts, and cystic hygromas. These masses
typically present in childhood but can persist into adulthood if
left untreated [13]. Other congenital causes include dermoid
cysts, teratomas, and vascular anomalies like hemangiomas and
lymphangiomas [14].

Infectious etiologies of neck masses include bacterial, viral,
and fungal infections [15]. Acute bacterial lymphadenitis is
commonly caused by Staphylococcus aureus or Streptococcus
pyogenes [16], while viral infections such as Epstein-Barr
virus (EBV) and cytomegalovirus (CMV) can also lead to
lymphadenopathy [17].

The pathophysiological mechanisms involved in the
development of neck masses vary depending on the underlying
etiology. Inflammatory neck masses are characterized by
reactive hyperplasia of lymphoid tissue in response to antigenic
stimulation, often accompanied by cellular infiltration and edema
[18]. Neoplasticneckmasses arise from uncontrolled proliferation
of cells, which can infiltrate surrounding tissues and metastasize
to distant sites. Oncogenic mutations and
translocations, such as those involving the BCL2 gene in follicular
lymphoma, are key molecular events in the pathogenesis of
neoplastic neck masses [19]. Congenital neck masses result from
abnormal embryological development, leading to the formation of
cysts or other anomalies, with genetic and environmental factors
potentially contributing to their formation [20]. Infectious neck
masses are the result of inflammatory responses to microbial
invasion, often characterized by necrosis and abscess formation

in severe cases [3].

chromosomal

Neck masses can have diverse etiologies, including
inflammatory, neoplastic, congenital, and infectious causes.
Understanding the underlying pathophysiological mechanisms is

crucial for accurate diagnosis and appropriate management.

CLINICAL PRESENTATION

The clinical presentation of neck masses varies depending on
the underlying etiology. Common signs and symptoms include
palpable neck swelling, pain, tenderness, and changes in size or
consistency of the mass. Other associated symptoms may include
fever,weightloss, dysphagia, hoarseness,and respiratory distress,
depending on the nature and location of the mass [1]. Swelling
is often the first noticeable symptom and may be accompanied
by localized pain or tenderness, particularly in inflammatory or
infectious cases [11]. Other associated symptoms may include
fever, weight loss, dysphagia, hoarseness, and respiratory
distress, depending on the nature and location of the mass. Fever
and weight loss are more indicative of systemic involvement,
often seen in infectious or malignant condition. Dysphagia and
hoarseness are particularly concerning as they may suggest
involvement of the esophagus or vocal cords, respectively [21].

Thorough clinical evaluation is essential in the assessment of
neck masses to determine the underlying cause and guide further
management. A detailed history should be obtained, including
the onset and duration of symptoms, associated symptoms, past
medical history, and risk factors for malignancy. Important risk
factors to consider include tobacco and alcohol use, history of
radiation exposure, and family history of cancer [22]. Physical
examination should include inspection and palpation of the neck
to assess the size, location, and characteristics of the mass, as
well as evaluation of the surrounding structures for any signs of
compression or invasion. Palpation helps determine whether the
mass is fixed or mobile, soft or hard, and whether it is associated
with overlying skin changes, such as erythema or ulceration
[21,23].

Differential diagnosis of neck masses is broad and includes
benign and malignant etiologies. Common benign causes of neck
masses include reactive lymphadenopathy, branchial cleft cysts,
and thyroglossal duct cysts. Reactive lymphadenopathy often
presents as multiple small, tender, and mobile lymph nodes,
usually following an upper respiratory infection [24]. Malignant
causes include lymphoma, thyroid cancer, and metastatic disease.
Lymphomas typically present as painless, firm, and rubbery
lymph nodes, while thyroid cancer may manifest as a solitary
thyroid nodule or multinodular goiter [23]. Other less common
causes include salivary gland tumors, vascular anomalies, and
infectious etiologies. Salivary gland tumors often present as
painless masses in the parotid or submandibular glands, and
vascular anomalies may present as pulsatile or compressible
masses [23,24].

The importance of a systematic approach to the evaluation of
neck masses cannotbe overstated. Promptand accurate diagnosis
is crucial for initiating appropriate management and optimizing
patient outcomes. Imaging studies, such as ultrasound, CT scan,
and MR, play a vital role in further characterizing the mass and
guiding biopsy or surgical intervention when indicated [6,11,23].
Ultrasound is particularly useful for initial evaluation, while CT
and MRI provide more detailed anatomical information and help
assess the extent of the disease [25].
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The clinical presentation of neck masses is variable
and depends on the underlying etiology. Thorough clinical
evaluation, including history taking, physical examination, and
appropriate imaging studies, is essential for accurate diagnosis
and management.

Diagnostic Workup

The evaluation of neck masses requires a systematic approach
that includes imaging studies and biopsy techniques to establish
an accurate diagnosis. Common diagnostic modalities used in the
evaluation of neck masses include ultrasound, CT scan, MR], and
biopsy techniques.

Ultrasound is often the initial imaging modality of choice for
evaluating neck masses due to its accessibility, cost-effectiveness,
and ability to differentiate between cystic and solid masses [25].
It provides real-time imaging, which is particularly useful for
guiding FNA biopsies. It can also help determine the vascularity
of the mass, which can be useful in distinguishing between benign
and malignant lesions [26].

CT scan is valuable in further characterizing neck masses,
particularly in defining the extent of the lesion and its relationship
toadjacentstructures.Itprovides detailed anatomical information
and is particularly useful in evaluating bony involvement or
metastatic disease. CT scans can reveal calcifications, which are
often associated with certain types of tumors, such as papillary
thyroid cancer. It is also essential for preoperative planning in
cases where surgical intervention is anticipated [6,26].

MRI is another valuable imaging modality for evaluating
neck masses, especially for assessing soft tissue involvement
and delineating the anatomy of the neck. It is particularly useful
in evaluating tumors of the salivary glands, thyroid, and lymph
nodes [6]. MRI offers superior contrast resolution compared to
CT, which helps in distinguishing different soft tissue structures
and in assessing perineural spread of tumors. It is also the
preferred imaging modality for patients with contraindications
to ionizing radiation, such as pregnant women [27].

Biopsy is often necessary to establish a definitive diagnosis of
a neck mass. Fine-needle aspiration (FNA) biopsy is a minimally
invasive procedure that can provide cytological information
about the nature of the mass, aiding in the differentiation
between benign and malignant lesions. FNA is particularly useful
for evaluating thyroid nodules and lymphadenopathy, offering
a high diagnostic accuracy when combined with ultrasound
guidance [28]. Core needle biopsy may be used in cases where
FNA is inconclusive or to obtain a larger tissue sample for
histopathological examination [29]. This technique is often
employed for larger masses or those with a complex architecture
that requires a more substantial tissue sample to achieve a
definitive diagnosis [30].

The diagnostic workup for neck masses can be summarized
as a combination of imaging studies such as ultrasound, CT scan,
and MRI, along with biopsy techniques such as FNA and core

needle biopsy. In certain cases, additional advanced imaging
techniques like Epositron emission tomography (PET) may be
used for further assessment, particularly in oncological settings
to evaluate metabolic activity and detect metastases [7]. A
multidisciplinary approach involving radiologists, pathologists,
and surgeons is often necessary to establish an accurate diagnosis
and guide appropriate management. This collaborative approach
ensures comprehensive evaluation and optimized treatment
planning, tailored to the specific characteristics of each neck
mass.

MANAGEMENT

Management of neck masses depends on the underlying
etiology and may include conservative management, surgical
intervention, and adjuvant therapies.

Conservative Management: In cases of benign inflammatory
neck masses, such as reactive lymphadenopathy, conservative
management with observation and symptomatic treatment may
be sufficient [11]. Antibiotics are indicated for bacterial infections
causing neck masses, such as acute bacterial lymphadenitis, with
consideration for surgical drainage in cases of abscess formation
[31]. Anti-inflammatory medications may be used for pain relief
and reduction of inflammation in cases of inflammatory neck
masses, and corticosteroids may be considered in more severe
cases to reduce inflammation and lymph node swelling [32].

Surgical Intervention: Surgical excision is often necessary
for definitive diagnosis and treatment of neck masses, especially
for neoplastic and congenital lesions [33]. FNA biopsy may
be performed prior to surgery to obtain a tissue sample for
histopathological examination and to guide further management
decisions [29]. Surgical approaches vary depending on the
location and nature of the neck mass, and may include open
surgical excision, endoscopic approaches, or minimally invasive
techniques [2]. For example, endoscopic or robotic-assisted
surgery can provide precise removal of tumors with minimal
disruption to surrounding tissues, which is particularly beneficial
in the management of thyroid and salivary gland tumors [10].

Adjuvant Therapies: Adjuvant therapies such as radiation
therapy and chemotherapy may be indicated for malignant
neck masses, such as lymphoma and metastatic disease, to
reduce the risk of recurrence and improve survival rates [34].
Targeted therapies, including immunotherapy and molecularly
targeted agents, are emerging as promising treatment options for
certain types of neck masses, particularly in cases of advanced
or refractory disease [35]. For instance, monoclonal antibodies
targeting specific cellular pathways have shown efficacy in
treating certain head and neck cancers, offering new avenues
for personalized treatment [36]. Supportive care, including
nutritional support and pain management, is an important aspect
of the management of neck masses, particularly for patients
undergoing aggressive treatments such as surgery, radiation, or
chemotherapy [37].

Follow-up: Regular follow-up is essential for patients with
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neck masses, especially those with a history of malignancy, to
monitor for recurrence or progression of the disease [38]. Follow-
up imaging studies and clinical examinations may be necessary
to assess the response to treatment and to detect any new or
recurrent lesions [39]. This may include periodic ultrasound,
CT, or MRI scans, depending on the initial presentation and
treatment plan. Additionally, surveillance protocols might
incorporate biomarker assessments and routine blood tests to
monitor overall health and detect early signs of recurrence [40].

Lastly, the management of neck masses requires a
multidisciplinary  approach involving  otolaryngologists,
radiologists, pathologists, and oncologists. Treatment strategies
should be tailored to the individual patient based on the specific
etiology and clinical characteristics of the neck mass, ensuring
a comprehensive and personalized care plan that addresses all
aspects of the patient’s condition.

Complications and Prognosis

Neck masses can be associated with various complications,
depending on the underlying etiology and the extent of the
disease. Potential complications include compression of adjacent
structures, such as the airway, esophagus, and blood vessels,
leading to symptoms such as dyspnea, dysphagia, and vascular
compromise. Infections of neck masses can also occur, leading
to abscess formation and systemic sepsis, which can necessitate
urgent medical intervention to prevent life-threatening
conditions [41].

The prognosis of neck masses depends on several factors,
including the underlying etiology, the stage of the disease at
diagnosis, and the patient’s overall health. Benign neck masses,
such as reactive lymphadenopathy and cystic lesions, generally
have a favorable prognosis with appropriate management [23].
However, malignant neck masses, such as lymphoma, thyroid
cancer, and metastatic disease, can have a more guarded
prognosis, particularly if diagnosed at an advanced stage. For
example, early-stage thyroid cancers have high survival rates,
whereas advanced metastatic cancers typically have poorer
outcomes [12].

Early detection and timely intervention are crucial for
improving the prognosis of neck masses, especially in cases
of malignancy. Regular screening and monitoring in high-
risk populations can aid in early detection and significantly
enhance survival rates [42]. Multidisciplinary management
involving specialists in otolaryngology, radiology, pathology, and
oncology is often necessary to optimize treatment outcomes and
minimize complications. This collaborative approach ensures
comprehensive care, addressing all potential issues that may
arise during the treatment course [22,43].

In summary, neck masses can be associated with various
complications, including compression of adjacent structures
and infections. The prognosis of neck masses depends on the
underlying etiology and the stage of the disease at diagnosis.
Early detection and appropriate management are essential for
improving outcomes and minimizing complications.

Recent Advances, Progress, and Future Directions

Recent advances and progress in the diagnosis and
management of neck masses have focused on improving
diagnostic accuracy and treatment outcomes. Imaging modalities
such as ultrasound, CT scan, and MRI have seen technological
advancements, leading to improved resolution and better
characterization of neck masses. Additionally, the use of
molecular imaging techniques, such as PET, has enhanced the
ability to differentiate between benign and malignant lesions,
allowing for more targeted and effective treatment planning.
For instance, the integration of advanced imaging protocols has
reduced false-positive rates and improved early detection [6,23].

In the field of pathology, molecular and genetic studies have
provided valuable insights into the molecular mechanisms
underlying various types of neck masses. These advances have
led to the identification of novel biomarkers and potential
therapeutic targets, paving the way for personalized medicine
approaches in the management of neck masses [44]. Recent
progress includes the discovery of specific genetic mutations and
protein expressions that correlate with prognosis and treatment
response. For instance, genetic profiling of tumors can help
in predicting response to specific therapies and in identifying
patients who may benefit from novel targeted treatments [45].

Advancements in minimally invasive surgical techniques, such
as endoscopic and robotic-assisted surgery, have revolutionized
the management of neck masses, allowing for more precise
and less invasive procedures with reduced morbidity. Recent
progress in this area includes the development of new robotic
platforms and enhanced endoscopic tools that provide better
maneuverability and precision. These techniques enable
surgeons to perform complex procedures with greater accuracy,
reducing recovery time and improving cosmetic outcomes. This
has been particularly beneficial in the treatment of thyroid and
salivary gland tumors, where precision is critical [9].

Future research directions in the field of neck masses include
further refinement of diagnostic techniques to improve early
detection and characterization of lesions. Enhanced imaging
modalities and the integration of artificial intelligence in
diagnostic workflows are areas of active exploration, with the
potential to significantly improve diagnostic accuracy [6]. Recent
progress in Al applications has shown promise in automating the
analysis of imaging results, leading to faster and more accurate
diagnoses [46]. Biomarker discovery and validation are also
areas of active research, with the aim of developing targeted
therapies for specific subtypes of neck masses, potentially
leading to more effective and less toxic treatment options [47].
Additionally, studies focusing on patient outcomes and quality
of life following treatment are essential for optimizing treatment
strategies and improving long-term prognosis. Such research can
inform clinical guidelines and help in the development of holistic
care plans that address both the medical and psychosocial needs
of patients [8,34].

We can conclude by saying that recent advances in the
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diagnosis and treatment of neck masses have led to significant
improvements in patient care. Future research efforts will
continue to focus on further refining diagnostic techniques,
identifying novel biomarkers, and developing targeted therapies
to improve outcomes for patients with neck masses.

CONCLUSION

Neck masses present a diagnostic challenge due to their
diverse etiologies and clinical presentations. A thorough clinical
evaluation, including history taking, physical examination, and
appropriate imaging studies, is essential for accurate diagnosis
and management. Common diagnostic modalities used in the
evaluation of neck masses include ultrasound, CT scan, MRI, and
biopsy techniques.

Recent advances in imaging modalities, molecular pathology,
and minimally invasive surgical techniques have significantly
improved the diagnosis and management of neck masses. These
advancements have led to better characterization of lesions,
improved surgical outcomes, and the identification of potential
therapeutic targets.

In clinical practice, early detection and timely intervention
are crucial for improving patient outcomes, especially in cases of
malignancy. A multidisciplinary approach involving specialists
in otolaryngology, radiology, pathology, and oncology is often
necessary to optimize treatment outcomes and minimize
complications.

Future research efforts should focus on further refining
diagnostic techniques, identifying novel biomarkers, and
developing targeted therapies for specific subtypes of neck
masses. Studies evaluating patient outcomes and quality of life
following treatment are also essential for optimizing treatment
strategies and improving long-term prognosis.

In conclusion, the management of neck masses requires a
comprehensive approach that considers the diverse etiologies
and clinical presentations of these lesions. Continued research
and collaboration among healthcare professionals are essential
for advancing our understanding and treatment of neck masses.
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