parotid gland ultrasound anatomy

parotid gland ultrasound anatomy is a crucial area of study for both medical professionals and students
in the field of radiology and anatomy. Understanding the ultrasound anatomy of the parotid gland is
essential for diagnosing various conditions, including tumors, infections, and other pathologies. This
article delves into the structure and function of the parotid gland, the ultrasound techniques used for
imaging, and the significance of various anatomical landmarks. Additionally, we will explore common
pathologies that can be identified through ultrasound. The ultimate goal is to provide a comprehensive

understanding of parotid gland ultrasound anatomy, which is vital for effective clinical practice.
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Understanding the Parotid Gland

The parotid gland is the largest of the salivary glands, located bilaterally in the face. Each gland is
situated anterior to the ear and extends from the zygomatic arch to the angle of the mandible. The
gland is responsible for producing saliva, which aids in digestion and oral health. The parotid gland is

encapsulated and divided into superficial and deep lobes by the facial nerve (cranial nerve VII).



Structurally, the parotid gland consists of serous acini, which are responsible for the secretion of a
watery, enzyme-rich saliva. This gland has a rich blood supply, primarily from the external carotid
artery, and is innervated by the glossopharyngeal nerve (CN IX). Understanding the anatomy of the

parotid gland is essential for interpreting ultrasound images accurately.

Functional Anatomy

The parotid gland plays a critical role in the digestive process by secreting saliva that contains
amylase, an enzyme that begins the breakdown of carbohydrates. This gland also helps to maintain
oral hygiene by flushing away food particles and bacteria. The duct system of the parotid gland, known
as Stensen's duct, opens into the oral cavity opposite the second upper molar, facilitating the release

of saliva into the mouth.

Histological Features

Histologically, the parotid gland is primarily composed of serous acini, which are characterized by their
pyramidal shape and basophilic cytoplasm due to the presence of rough endoplasmic reticulum. The
gland also contains intercalated and striated ducts that modify the saliva before it is secreted into the

oral cavity. The presence of adipose tissue is notable in the gland's stroma, particularly in older adults.

Ultrasound Techniques for Imaging

Ultrasound is a non-invasive imaging modality that provides real-time images of the parotid gland. It is
a preferred method for evaluating salivary gland disorders due to its safety, lack of ionizing radiation,

and ability to differentiate between solid and cystic lesions.



Preparation for Ultrasound Examination

Before conducting a parotid gland ultrasound, certain preparations should be made to ensure optimal
imaging results. Patients are typically advised to avoid eating or drinking for several hours before the
procedure to minimize saliva production, which can obscure the images. Additionally, the use of a
high-frequency linear transducer (usually 7.5-15 MHz) is recommended for detailed imaging of

superficial structures.

Imaging Technique

The ultrasound examination of the parotid gland involves placing the transducer over the gland while
the patient is in a supine position. Various imaging planes, including transverse and longitudinal, are
utilized to visualize the gland's anatomy. The assessment includes evaluating the gland's size,

echogenicity, and the presence of any lesions or abnormalities.

Key Anatomical Landmarks

Identifying anatomical landmarks during a parotid gland ultrasound is vital for accurate diagnosis and

treatment planning. Important structures to recognize include:

* Facial Nerve: The facial nerve traverses the parotid gland and divides it into superficial and deep

lobes. Its identification is crucial to avoid injury during surgical procedures.

* External Carotid Artery: Located posterior and slightly medial to the parotid gland, this artery

supplies blood to the gland and surrounding structures.



¢ Retromandibular Vein: Formed within the gland, this vein plays a significant role in venous

drainage.

¢ Stensen's Duct: The duct's course is important for assessing conditions such as ductal

obstructions or stones.

Common Pathologies

Ultrasound imaging of the parotid gland can reveal a range of pathologies. Some common conditions

include:

Parotitis

Parotitis, or inflammation of the parotid gland, can be caused by viral infections (such as mumps) or
bacterial infections. Ultrasound findings may include an enlarged gland with increased vascularity and

heterogeneous echogenicity.

Salivary Stones (Sialolithiasis)

Sialolithiasis is the formation of stones within the salivary glands, which can obstruct the flow of saliva.
Ultrasound can detect stones as hyperechoic structures within the duct, often accompanied by a

dilated duct proximal to the obstruction.



Benign and Malignant Tumors

Both benign tumors, such as pleomorphic adenomas, and malignant tumors, like mucoepidermoid
carcinoma, can present in the parotid gland. Ultrasound characteristics, such as the lesion's shape,

margins, and internal echogenicity, play a crucial role in differentiating between these types of tumors.

Clinical Significance of Ultrasound Findings

Understanding the ultrasound findings of the parotid gland is essential for clinical practice. Accurate
interpretation can guide treatment decisions, influence surgical planning, and improve patient
outcomes. For instance, identifying the presence of a tumor may necessitate further imaging or a

biopsy, while detecting sialolithiasis may lead to therapeutic interventions such as sialendoscopy.

Moreover, knowing the ultrasound anatomy helps healthcare providers avoid complications during
surgical procedures involving the parotid gland, particularly concerning the facial nerve. Therefore, a
thorough understanding of parotid gland ultrasound anatomy is indispensable for healthcare

professionals.

Future Directions in Imaging

Advancements in imaging technology, such as the use of elastography and contrast-enhanced
ultrasound, are enhancing the diagnostic capabilities for parotid gland disorders. These techniques
may provide additional information regarding tissue stiffness and vascularity, contributing to more

accurate diagnoses.



Concluding Thoughts

A comprehensive understanding of parotid gland ultrasound anatomy is crucial for effective diagnosis
and management of salivary gland disorders. With its non-invasive nature and ability to provide real-
time imaging, ultrasound remains an invaluable tool in the assessment of the parotid gland.
Continuous advancements in ultrasound technology will further enhance our ability to diagnose and

treat conditions affecting this essential gland.

FAQ

Q: What is the parotid gland's primary function?

A: The primary function of the parotid gland is to produce saliva, which aids in digestion and helps

maintain oral hygiene.

Q: How does ultrasound help in diagnosing parotid gland disorders?

A: Ultrasound provides real-time imaging of the parotid gland, allowing for the assessment of size,

structure, and the presence of lesions, making it an effective tool for diagnosing various disorders.

Q: What are common conditions that can be identified through parotid

gland ultrasound?

A: Common conditions include parotitis, salivary stones (sialolithiasis), benign tumors like pleomorphic

adenomas, and malignant tumors such as mucoepidermoid carcinoma.



Q: Are there any risks associated with parotid gland ultrasound?

A: Parotid gland ultrasound is a safe procedure with no known risks, as it does not involve ionizing

radiation.

Q: How should patients prepare for a parotid gland ultrasound?

A: Patients are typically advised to refrain from eating or drinking for several hours before the

procedure to minimize saliva production that could interfere with imaging.

Q: What anatomical structures should be identified during a parotid

gland ultrasound?

A: Key anatomical structures include the facial nerve, external carotid artery, retromandibular vein, and

Stensen's duct.

Q: What distinguishes benign from malignant tumors in parotid gland

ultrasound imaging?

A: Benign tumors often appear well-defined with smooth edges, while malignant tumors may have

irregular borders, heterogeneous echogenicity, and increased vascularity on ultrasound.

Q: Can ultrasound detect inflammation in the parotid gland?

A: Yes, ultrasound can identify signs of inflammation in the parotid gland, such as swelling, increased

vascularity, and changes in echogenicity.



Q: What advancements are being made in parotid gland imaging?

A: Advancements include the use of elastography and contrast-enhanced ultrasound, which provide

additional information about tissue characteristics and vascularity, improving diagnostic accuracy.
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surgeries via a companion website. The fully revised third edition contains new chapters on
complications in salivary gland surgery and minimally invasive salivary gland pathology, and
includes approximately 100 new clinical images and numerous surgical line drawings. Salivary
Gland Pathology now features case presentations to place the information in context, as well as
additional treatment algorithms in each chapter to assist in clinical decision making. Written by
highly respected clinicians, educators, and researchers with extensive expertise in oral and
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addresses practical office-based diagnostic approaches. It continues with congenital and acquired
salivary dysfunction, including the goals for restoration of gland function. The third portion of this
book provides detailed information on assessment and therapy for benign and malignant tumors of
the major and minor salivary glands. Each chapter is authored by internationally known authorities
in this field. [llustrative photographs and sketches are included in each chapter, to demonstrate the
disorders and surgical techniques described. In summary, this comprehensive book serves as a
useful reference and practical manual for clinicians dealing with salivary gland disorders. Whether
as an introductory or advanced reference text, the reader will find that this book fulfills an important
role in the management of salivary gland diseases.
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point-of-care reference in the popular Diagnostic Ultrasound series. Written by Dr. Anil T. Ahuja and
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detailed, clinically oriented coverage of ultrasound imaging of the head and neck and includes
illustrated and written correlation between ultrasound findings and other modalities. This wealth of
up-to-date information helps you achieve an accurate head and neck ultrasound diagnosis for every
patient. - Explains how ultrasound is the first line of imaging for diseases of the thyroid and
miscellaneous lumps in the neck, as well as its role in evaluating neck nodes and salivary glands -
Includes more than 1,000 high-quality images (many are new!) including shear wave elastography
and strain images, complete with comprehensive annotations - Correlates ultrasound findings with
other modalities, including MR, CT, PET/CT, nuclear medicine scans, sialography and ultrasound
elastography for improved understanding of disease processes and how ultrasound complements
other modalities for a given disease - Covers cutting-edge ultrasound techniques, including
elastography and microvascular sonography - Details the sonographic parameters allowing
differentiation between tumor types of the parotid and thyroid glands - Features Key Facts boxes for
rapid review - Lists expert differential diagnoses on various pathological disease patterns - An ideal
reference for radiologists, sonologists, sonographers, surgeons, endocrinologists, oncologists, and
those who are training in these fields
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overview of ultrasonography in the head and neck and will serve as a valuable resource for
clinicians, surgeons, and otolaryngologists in private practice. The volume addresses all fields of
office-based ultrasonography and gives an overview on the physical principles of ultrasound and
sonographic techniques, along with detailed demonstrations of typical sonographic characteristics of
particular diseases in the head and neck. Written by experts in the field it provides tips and tricks for
ultrasound imaging. Subsequent chapters focus on office-based ultrasonography of the face and
paranasal sinuses, salivary glands, floor of mouth and tonsil pathology, lymph node pathology, neck
masses, thyroid and parathyroid glands, esophagus, and larynx. Special chapters address
endosonography of the pharynx and larynx, interventional sonography, and intraoperative
sonography. Latest technical developments in the field and their application to clinical
ultrasonography are also demonstrated. A brief review of the existing latest literature addressing
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ultrasound-pictures and supplementary videos. Ultrasonography of the Head and Neck will serve as
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interpretation. - Covers all aspects of diagnostic ultrasound with sections for Physics; Abdominal,
Pelvic, Small Parts, Vascular, Obstetric, and Pediatric Sonography. - Contains 5,000 images
throughout, including 2D and 3D imaging as well as the use of contrast agents and elastography. -
Includes a new section on setting up a contrast lab for clinical practice and a new chapter on
hemodialysis. - Features new coverage of the parotid, salivary, and submandibular glands, as well as
the retroperitoneum, which now includes a section on endoleaks with ultrasound contrast. - Uses a
straightforward writing style and extensive image panels with correlative findings. - Includes 400
video clips showing real-time scanning of anatomy and pathology. - An eBook version is included
with purchase. The eBook allows you to access all of the text, figures and references, with the ability
to search, customize your content, make notes and highlights, and have content read aloud.
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management of patients with Sjogren’s syndrome. It also covers developments rheumatologists can
foresee in performing a biopsy of the parotid gland. Each chapter is authored by experts on this
condition, emphasizing the extent of current understanding and dealing with unanswered challenges
and pitfalls. Topics such as modern imaging techniques like ultrasound and MRI and their
importance are given particular focus in this book; practitioners are increasingly using imaging
techniques to refine diagnosis and guide clinical management. Additionally, as a significant
emerging point of interest in the field, biopsy of the major salivary glands, particularly
ultrasound-guided procedures, receives extra attention within the text. The book also includes a
chapter that deals with future directions and will also review the challenges patients face with
unmanaged Sjogren’s syndrome. Comprehensive and concise, Sjogren’s Syndrome and the Salivary
Glands provides a balanced overview between the chapters and ensure homogeneity of the
terminology.
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2019-11-02 Offering unparalleled coverage of this key area, Surgery of the Salivary Glands provides



an in-depth, authoritative review of salivary gland disease and treatment. International experts from
otolaryngology-head and neck surgery, oral and maxillofacial surgery, and many other disciplines
discuss all aspects of surgery and medicine, including anatomy, physiology, histology, pathology,
imaging, sialendoscopy, and tumor surgery. Both in print and on video, this innovative, superbly
illustrated reference is an ideal resource for physicians in residency or fellowship training, in clinical
practice or in academic medicine. - Provides comprehensive coverage of salivary gland surgery,
including recent developments such as IgG4-related diseases, robotics, tissue engineering,
refinements in sialendoscopy, lithotripsy, minimally invasive surgery for neoplasms, new
classification systems, and more. - Features state-of-the-art discussions of sialendoscopy for stones
and stricture, extracapsular dissection, robotic approaches, and conventional salivary gland surgery.
- Offers access to nearly 60 videos covering salivary gland imaging; the full spectrum of
sialendoscopy, including complications; laser fragmentation of salivary stones; minimally invasive
approaches; and many more. - Includes contributions from global leaders in the fields of
otolaryngology-head and neck surgery and oral and maxillofacial surgery, led by Dr. Robert Witt,
who brings unsurpassed depth of scientific understanding to this topic. - Expert ConsultTM eBook
version included with purchase. This enhanced eBook experience allows you to search all of the text,
figures, and references from the book on a variety of devices.

parotid gland ultrasound anatomy: Textbook and Color Atlas of Salivary Gland Pathology Eric
R. Carlson, Robert Ord, 2009-03-16 Textbook and Color Atlas of Salivary Gland Pathology: Diagnosis
and Management provides its readers with a new, landmark text/atlas of this important discipline
within oral and maxillofacial surgery, otolaryngology/head and neck surgery, and general surgery.
Written by well-established clinicians, educators, and researchers in oral and maxillofacial surgery,
this book brings together information on the etiology, diagnosis and treatment of all types of salivary
gland pathology. Clear and comprehensive, the Textbook and Color Atlas of Salivary Gland
Pathology offers complete explanation of all points, supported by a wealth of clinical and surgical
illustrations to allow the reader to gain insight into every facet of each pathology and its diagnosis
and treatment.

parotid gland ultrasound anatomy: Ultrasound: The Requisites Barbara S. Hertzberg, William
D. Middleton, 2015-07-13 This best-selling volume in The RequisitesTM Series provides a
comprehensive introduction to timely ultrasound concepts, ensuring quick access to all the essential
tools for the effective practice of ultrasonography. Comprehensive yet concise, Ultrasound covers
everything from basic principles to advanced state-of-the-art techniques. This title perfectly fulfills
the career-long learning, maintenance of competence, reference, and review needs of residents,
fellows, and practicing physicians. - Covers the spectrum of ultrasound use for general, vascular,
obstetric, and gynecologic imaging. - Fully illustrated design includes numerous side-by-side
correlative images. - Written at a level ideal for residents seeking an understanding of the basics, or
for practitioners interested in lifelong learning and maintenance of competence. - Extensive boxes
and tables highlight differential diagnoses and summarize findings. - Key Features boxes offer a
review of key information at the end of each chapter. - Explore extensively updated and expanded
content on important topics such as practical physics and image optimization, the thyroid, salivary
glands, bowel, musculoskeletal system, cervical nodal disease, ectopic pregnancy, early pregnancy
failure, management of asymptomatic adnexal cysts, practice guidelines - and a new chapter on fetal
chromosome abnormalities. - Visualize the complete spectrum of diseases with many new and
expanded figures of anatomy and pathology, additional correlative imaging, and new schematics
demonstrating important concepts and findings. - Further enhance your understanding with visual
guidance from the accompanying electronic version, which features over 600 additional figures and
more than 350 real-time ultrasound videos. - Expert Consult eBook version included with purchase.
The enhanced eBook experience allows you to view the additional images and video segments and
access all of the text, figures, and suggested readings on a variety of devices.

parotid gland ultrasound anatomy: Pediatric Sonography Marilyn J. Siegel, 2011 Offering
practitioners a complete working knowledge of the latest scanning technologies and the clinical



applications of ultrasound in pediatric and adolescent patients, this edition features more than 1,800
clear, sharp images, including over 300 full-color images throughout.
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Surgery, Eighth Edition John Watkinson, Ray Clarke, 2018-07-17 Scott-Brown's Otorhinolaryngology
is used the world over as the definitive reference for trainee ENT surgeons, audiologists and trainee
head and neck surgeons, as well as specialists who need detailed, reliable and authoritative
information on all aspects of ear, nose and throat disease and treatment. Key points: accompanied
by a fully searchable electronic edition, making it more accessible, containing the same content as
the print edition, with operative videos and references linked to Medline highly illustrated in colour
throughout to aid understanding updated by an international team of editors and contributors
evidence-based guidelines will help you in your clinical practice features include key points, best
clinical practice guidelines, details of the search strategies used to prepare the material and
suggestions for future research new Endocrine section. Scott-Brown will provide trainee surgeons
(ENT and Head and Neck), audiologists and ENT physicians with quick access to relevant
information about clinical conditions, and provide them with a starting point for further research.
The accompanying electronic edition, enhanced with operative videos, will enable both easy
reference and accessibility on the move.

parotid gland ultrasound anatomy: Scott-Brown's Otorhinolaryngology and Head and Neck
Surgery John Watkinson, Ray Clarke, 2018-08-21 This third volume in Scott-Brown's
Otorhinolaryngology 8e covers the sub specialty areas of Head and Neck Surgery, and Plastic
Surgery. It is available either as a single volume specialty reference book, or as part of the classic
and authoritative 3 volume Scott-Brown set. Edited by renowned experts, and including chapter
contributions from leading clinicians, Volume 3 Head and Neck and Plastic Surgery is current,
authoritative, and of wide clinical application.

parotid gland ultrasound anatomy: Botulinum Neurotoxin E-Book Chong Tae Kim,
2021-06-24 A practical, how-to guide for both new and experienced clinicians, Botulinum
Neurotoxin: A Guide to Motor Point Injections identifies the correct motor points for botulinum
neurotoxin (BoNT) injections for non-cosmetic purposes such as muscle dystonia, muscle spasticity,
teeth grinding, or drooling. Dr. Chong-Tae Kim expertly guides readers through the efficient
blocking of neurotransmitters using BoNT, identifying target muscles and clearly demonstrating how
to identify optimal insertion points. - Covers both the upper and lower extremities and how to select
target muscles for specific deformities. - Includes illustrations and photographs to illustrate muscle
relationships and correct insertion points. - Uses consistent labelling and coding throughout to
provide an easy-to-follow, image-guided approach. - Presents information in two parts: Part 1 covers
BoNT injections to individual motor points of muscles of the face, neck, trunk, and extremities, along
with superb visual guidance. Part 2 discusses how to select target muscles for BoNT injections to
treat deformities caused by muscle hyperactivity. - Consolidates today's available information on this
timely topic into a single, convenient resource.
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Imaging is an introduction to the theory and practice of head and neck radiology, as well as a guide
to choosing and performing imaging investigations and minimally invasive procedures. Providing an
overview of this challenging subspecialty, Head and Neck Imaging covers anatomy and the different
diagnoses in head and neck radiology in an easily comprehensible way. Bulleted summaries of key
facts in epidemiology, imaging features, prognosis and treatment guide the reader through the
various imaging techniques and the ways they have direct clinical application. Highly illustrated with
examples of the various imaging techniques to aid understanding, this is the definitive guide to head
and neck radiology, and an ideal tool for radiology trainees and practitioners.
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Celeste Powers, 2008-05-01 Salivary gland cytopathology is one of the most challenging areas of
diagnostic cytology. Salivary Gland Cytopathology will use a simplified algorithmic approach based




upon differential diagnostic groups to cover practical aspects of diagnosing common as well as
challenging salivary gland lesions. This volume published in the “Essentials in Cytopathology” book
series will fulfill the need for an easy-to-use and authoritative synopsis of site specific topics in
cytopathology. These guide books fit into the lab coat pocket, ideal for portability and quick
reference. Each volume is heavily illustrated with a full color art program, while the text follows a
user-friendly outline format.
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Bruce H. Haughey, Valerie J. Lund, K. Thomas Robbins, J. Regan Thomas, Marci M. Lesperance,
Howard W. Francis, 2020-04-22 The most comprehensive, multi-disciplinary text in the field,
Cummings Otolaryngology: Head and Neck Surgery, 7th Edition, provides detailed, practical
answers and easily accessible clinical content on the complex issues that arise for otolaryngologists
at all levels, across all subspecialties. This award-winning text is a one-stop reference for all stages
of your career—from residency and board certification through the challenges faced in daily clinical
practice. Updated content, new otology editor Dr. Howard W. Francis, and new chapters and videos
ensure that this 7th Edition remains the definitive reference in today's otolaryngology. - Brings you
up to date with the latest minimally invasive procedures, recent changes in rhinology, and new
techniques and technologies that are shaping patient outcomes. - Contains 12 new chapters,
including Chronic Rhinosinusitis, Facial Pain, Geriatric Otology, Middle Ear Endoscopic Surgery,
Pediatric Speech Disorders, Pediatric Cochlear Implantation, Tongue-Ties and Lip Ties,
Laryngotracheal Clefts, and more. - Covers recent advances and new approaches such as the Draf III
procedure for CRS affecting the frontal recess, endoscopic vidian and posterior nasal neurectomy for
non-allergic rhinitis, and endoscopic approaches for sinonasal and orbital tumors, both extra- and
intraconal. - Provides access to 70 key indicator (Accreditation Council for Graduate Medical
Education Key Indicator Procedures), and surgical videos - an increase of 43% over the previous
edition. - Offers outstanding visual support with 4,000 high-quality images and hundreds of
quick-reference tables and boxes. - Enhanced eBook version included with purchase. Your enhanced
eBook allows you to access all of the text, figures, and references from the book on a variety of
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2017-04-30 Head and Neck Ultrasonography: Essential and Extended Applications, Second Editionis
a comprehensive text of point-of-care ultrasonography for clinicians who manage patients with head
and neck disorders. The Second Edition has been revised to bring the reader up to date in expanded
applications of real-time ultrasonography for the spectrum of conditions that affect the head and
neck region in adults and children alike. New to the Second Edition: Abundant high-resolution grey
scale (B-mode) and color Doppler images throughoutAugmented chapters on thyroid, parathyroid,
salivary gland, and interventional ultrasonographyNew chapters that focus on ultrasound in airway
management, pediatrics, global health, and endobronchial proceduresSpecial additional chapters on
ultrasound documentation, FNA technique, and accreditationLiberal use of tables that highlight text
materialExtensively revised throughout to contain current information, guideline recommendations,
reviews, and definitionsThis Second Edition provides new insights, pearls, and practical lessons in
ultrasonography for the student of head and neck anatomy, the novice ultrasonographer, and the
experienced surgeon or specialist who cares for patients with benign, malignant, or functional
disorders of the head and neck.
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