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The American Institute of Ultrasound in Medicine (AIUM) is a multi-
disciplinary association dedicated to advancing the safe and effective
use of ultrasound in medicine through professional and public
education, research, development of parameters, and accreditation.
To promote this mission, the AIUM is pleased to publish, in conjunc-
tion with the American Academy of Otolaryngology—Head and Neck
Surgery, this revised AIUM Practice Parameter for the Performance of
Ultrasound Examinations of the Head and Neck. We are indebted
to the many volunteers who contributed their time, knowledge, and
energy to bringing this document to completion.

The AIUM represents the entire range of clinical and basic science
interests in medical diagnostic ultrasound, and, with hundreds of
volunteers, the AIUM has promoted the safe and effective use of ultra-

sound in clinical medicine for more than 50 years. This document and
others like it will continue to advance this mission.

Practice parameters of the AIUM are intended to provide the medical
ultrasound community with parameters for the performance and
recording of high-quality ultrasound examinations. The parameters
reflect what the AIUM considers the minimum criteria for a complete
examination in each area but are not intended to establish a legal stan-
dard of care. AlUM-accredited practices are expected to generally fol-
low the parameters with recognition that deviations from these param-
eters will be needed in some cases, depending on patient needs and
available equipment. Practices are encouraged to go beyond the
parameters to provide additional service and information as needed.

we
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. Introduction

The clinical aspects of this parameter (Indications, Specifications of the Examination, and
Equipment Specifications) have been developed collaboratively by the ATUM and the
American Academy of Otolaryngology—Head and Neck Surgery (AAO-HNS). In addition,
recommendations from the American College of Radiology (ACR) and the American
Association of Clinical Endocrinologists (AACE) have been incorporated into selective areas
of this management parameter for head and neck ultrasound. Several sections of this parame-
ter (Qualifications and Responsibilities of Personnel, Documentation, and Quality Control
and Improvement, Safety, Infection Control, and Patient Education Concerns) vary between
the organizations and are addressed by each separately. This parameter has been developed to
assist practitioners performing an ultrasound examination in the practice of head and neck sur-
gery. While it is not possible to detect every abnormality, adherence to the following parame-
ters will maximize the probability of answering the clinical question prompting the study.

ll.  Qualifications and Responsibilities of Personnel

See the ATUM Official Statement Training Guidelines for Physicians Who Evaluate and Interpret
Ultrasound Examinations of the Head and Neck and the ATUM Standards and Guidelines for the
Accreditation of Ultrasound Practices.

lll.  Written Request for the Examination

The written or electronic request for an ultrasound examination should provide sufficient
information to allow for the appropriate performance and interpretation of the examination.
The request for the examination must be originated by a physician or other appropriately
licensed health care provider or under the provider’s direction. The accompanying clinical
information should be provided by a physician or other appropriate health care provider
familiar with the patient’s clinical situation and should be consistent with relevant legal and
local health care facility requirements.

IV. General Specifications

The head and neck constitute a broad anatomic region, which encompasses many aerodiges-
tive, salivary gland, lymphatic, endocrine, nervous, and vascular structures. A substantial num-
ber of the pathologic conditions affecting these organ systems are accessible to ultrasound
imaging. In combination with needle aspiration for cytology, culture, hormone assay, core
biopsy, and molecular markers, high-frequency ultrasound is an indispensable tool for the
clinician who works in this clinical arena.
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The examination should be performed with the patient in the sitting or supine position and the
neck in extension. A systematic examination should be completed according to the preference
of the physician performing the ultrasound procedure as long as it is standardized and thor-
ough. For a right-handed examiner, the console should be located next to the patient’s right
shoulder. If a focal lesion is identified on physical examination, the ultrasound procedure may
concentrate on that area. However, in every circumstance, a basic thyroid assessment and
examination of the neck should be performed, as this is a unique opportunity to detect occult
pathology with a simple screening evaluation.

The indications and specifications for head and neck ultrasound examinations have been
grouped as follows:

Salivary glands;

Lymph nodes;

Congenital lesions;

Miscellaneous mass lesions;

Infection and trauma; and

™o o R P

Endocrine.

The conditions listed within these categories represent some but not all of those encountered
by the clinician who works in this area.

V.  Specifications for Individual Examinations

A. Salivary Glands (Sublingual, Submandibular, and Parotid)

1. Indications for a salivary gland ultrasound examination include but are not limited to
the following:

o Diffuse enlargement and tenderness consistent with inflammatory sialadenitis™;
o Suspected abscess formation;

« Recurrent swelling suggesting Sjogren’s disorder®*;

« Swelling with alimentation, suggestive of obstructing calculus;

« Discrete solitary mass suggestive of a benign or malignant neoplasm’”;

o Multiple masses, possibly consistent with cysts suggesting human immuno-
deficiency virus*"; and

« Anterior floor-of-the-mouth lesion, which may be solid or cystic, the latter
suggestive of a simple or plunging ranula.
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Salivary glands should be systematically evaluated in transverse, anteroposterior, and longitu-
dinal planes, noting parenchymal echogenicity and the presence of focal abnormalities. Each
salivary gland examined should be compared with the asymptomatic contralateral gland.”™

The normal echogenicity of all major salivary glands is typically homogeneous and varies
from relatively bright and hyperechoic to only “slightly” hyperechoic compared to the
adjacent musculature of the neck. The variation in echogenicity is caused by varying
amounts of intraglandular fat, which appears bright on sonography and also suppresses
transmission of sound into the deeper portion of the glands. In some patients, the gland
may be so fatty as to only allow interrogation of the superficial aspect of the gland, there-
by limiting the diagnostic value of sonography in these special circumstances.

The submandibular gland is seen inferior to the body of the mandible and is framed by the
digastric muscle bellies. Submandibular glands are posterolaterally positioned just deep to
the mylohyoid. It is usually possible to identify the portion of the submandibular gland
that extends deep to the mylohyoid.

The parotid gland’s superficial lobe overlies the masseter muscle, and its “tail” extends
posterior to the angle of the mandible. The deep lobe extends deep to the plane of the
mandible, and its full dimension is lost from view in the parapharyngeal space.

B. Lymph Nodes

1. Indications for an ultrasound examination of enlarged cervical lymph nodes include 3
but are not limited to the following:

« Determination of likely inflammation from metastatic malignant lymph nodes®*;

o Determination of a lymph node from another mass lesion such as a cyst, schwan-
noma, paraganglioma, lipoma, or parathyroid adenoma;

« Determination of possible lymphomatous node(s)*%;

« Determination of the presence of metastatic lymphadenopathy at specific levels to
determine the required type of neck dissection™”;

« Determination of the specific level of metastatic squamous cell carcinoma within
lymph node(s) to assist in defining the primary source’;

« Fine-needle aspiration (FNA) for cytology”*’; and
« Core sampling for lymphoma.”

A mass identified on physical examination is well suited to subsequent sonographic evalu-
ation. The examination may be tailored to investigate a single palpable lesion but often will
involve a more thorough and comprehensive evaluation of several node basins. Lymph
nodes are examined initially with grayscale ultrasound imaging. If a focused examination
is performed, a regional or comprehensive ultrasound inspection of other lymph node
levels is usually required. If a primary malignant lesion in the aerodigestive tract or thyroid
gland is identified on physical examination, ultrasound may be the first-line imaging
modality used. It will allow the clinician to identify other nodes that may not be palpable
and access to cytology with ultrasound-guided FNA.
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A comprehensive survey of the neck with ultrasound is usually performed with the
transducer positioned in the transverse plane and the head rotated to the side opposite the
area under study. The patient may be supine or semirecumbent with the neck in extension.
Defined levels of the neck are illustrated in Figure 1. One standardized technique is to
proceed through the submental and submandibular, parotid, and jugulodigastric regions
(levels I and II) and then descend along the carotid and internal jugular vessels to the
clavicle, thus completing inspection of levels III and IV. During this process, the trans-
ducer is posteriorly skewed such that a concurrent examination of the anterior portion
of the posterior triangle (level V) is accomplished. The lower aspect of level V is then
examined as the transducer passes along the superior aspect of the clavicle to the trapezius
muscle. From this point, the posterior aspect of level V is examined as the transducer
passes superiorly along the trapezius to the mastoid tip. Finally, level VI is examined as
a midline region from the hyoid bone to the manubrium with the head rotated back to a
neutral position. If the primary lesion warrants, the transducer can be angled inferiorly
and the depth adjusted to allow examination of the anterior mediastinum on either or
both sides. Any suspicious lymph nodes along this schematic path can be addressed as
individual entities with consideration of the following characteristics: size, shape, solitary
versus multiple, echogenicity, presence or absence of a hilar line, and character of its
margin with surrounding tissues. The specific level of node enlargement should be defined.
The transverse, anteroposterior, and longitudinal dimensions are then recorded. Specific
details such as the presence of macrocalcifications and microcalcifications, colloid, cyst
formation, and other unique findings should be described. Last, power Doppler imaging
is applied to the enlarged node to determine the pattern of its microvascularity.

A complete sonographic survey of the neck is recorded in the following sequence:
The upper neck (levels I and II) can be documented in 2 transverse grayscale images,
which would also show the parotid gland. The mid neck and thyroid gland can be shown
in 2 transverse grayscale images of levels III, IV, and VI. The posterior triangle can be
shown in 2 or 3 transverse grayscale images along the supraclavicular region and middle
aspect of level V. Cine loops of these regions are suitable alternatives to static images.

No single sonographic characteristic defines nodal malignancy, and there is often overlap
in the appearance of benign and malignant lymph nodes. Rather, there are multiple
features that must be considered in a composite sense to determine whether nodes are
malignant or inflammatory. Features concerning for malignancy include cystic degenera-
tion of all or part of the node, large dimensions, a rounded appearance with nearly equal
transverse, anteroposterior, and longitudinal measurements, microcalcifications, irregular
margins, cortical thickening, and peripheral or transnodal vascularity on power Doppler
imaging. Inflammatory nodes may be quite large but retain their fatty hilum and associated
axial vascularity on Doppler imaging.**
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C. Congenital Lesions

1. Indications for an ultrasound examination of a mass in the pediatric neck include but
are not limited to the following:

33,34,
)

« Localization of lymphangioma
o Localization of hemangioma®™*};

« Localization of a parotid cyst™*;

« Localization of a branchial cleft cyst™;
« Localization of a thyroglossal duct cyst™**;

o Localization of parathyroid and thymic cysts™; and

« Indirect determination of an undescended thyroid gland.”

Congenital lesions are usually first noted during childhood, and ultrasound is the ideal
initial, and frequently only required, imaging modality. The absence of radiation exposure
and rapidity of the examination make it especially suitable for children. Its only limitation
in children is the required brevity of the examination and frequent agitation, which
can produce noise artifacts. Lesions of interest should be identified and measured in 3
dimensions, and Doppler imaging is often used.

D. Neurovascular and Miscellaneous Mass Lesions

1. Indications for an ultrasound evaluation of neural-derived and other lesions of the
neck as well as vascular abnormalities include but are not limited to the following:

« Identification of paraganglioma of the carotid bifurcation (carotid body tumor)**;

« Identification of paraganglioma, schwannoma, lymphoma, or pleomorphic
adenoma of the parapharyngeal space®*;

« Identification of internal jugular vein thrombosis;

« Identification of carotid artery atherosclerosis as an incidental finding during a
routine head and neck ultrasound examination;

« Identification of schwannoma of the mid-lower neck®;
« Identification of lipoma®; and
« Identification of Zenker’s diverticulum.”
Mass lesions of the head and neck are often discovered on palpation or by an ultrasound

survey. The discrete mass is characterized and measured in 3 dimensions. Color or power
Doppler imaging is always applied to the lesion.
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E. Infection and Trauma

1. Indications for ultrasound assessment of inflammatory and traumatic conditions of
the neck include but are not limited to the following:

o Identification of multiple enlarged lymph nodes with benign characteristics®*";

« Differentiating cellulitis from abscess formation®*;

« Differentiating an abscess from confluent lymphadenopathy***;

« Detection of subcutaneous emphysema in blunt neck trauma®;

4950,

« Identification of fractures of the laryngeal framework®*’;
« Identification of tracheal transection®*’; and

« Detection of the size and location of hematoma.

Ultrasound is particularly useful in infectious states for both initial identification and
sequential determination of treatment success. It is also particularly relevant as an intra-
operative means of locating abscess formation amid confluent adenopathy. In trauma, it is
noninvasive and generally directs the clinician to additional imaging tools.

F. Endocrine

Thyroid nodules are the most common lesions seen in the head and neck. A major con-
sideration in the evaluation of thyroid nodules is the potential risk of malignancy.
Ultrasound evaluation of a thyroid nodule, frequently coupled with an ultrasound-guided
FNA, is the most reliable means to assess for potential malignancy. Hyperparathyroidism
is a common clinical entity. While surgical excision via 4-gland exploration can be offered
as therapy, directed exploration with excision of an abnormal gland is more frequently per-
formed in patients with preoperative localization. While sestamibi imaging is commonly
used, ultrasound can accurately identify the abnormal gland.

1. Indications for an ultrasound evaluation of the thyroid and parathyroid glands include
but are not limited to the following:

« Evaluation of the location and characteristics of palpable neck masses™;

« Evaluation of abnormalities detected by other imaging examinations or laboratory

studies, eg, areas of abnormal uptake seen on radioisotope thyroid examina-

tions®*®%;

o Evaluation of the presence, size, and location of the thyroid gland™;
« Evaluation of high-risk patients for occult thyroid malignancy****;
o Follow-up of thyroid nodules, when indicated*’;

« Evaluation for recurrent disease or regional nodal metastases in patients with

proven or suspected thyroid carcinoma™*;

www.aium.org
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o Localization of parathyroid abnormalities in patients with suspected primary or
secondary hyperparathyroidism®;

« Assessment of the number and size of enlarged parathyroid glands in patients who
have undergone previous parathyroid surgery or ablative therapy with recurrent
symptoms of hyperparathyroidism®;

« Localization of thyroid/parathyroid abnormalities or adjacent cervical lymph
nodes for biopsy, ablation, or other interventional procedures®;

« Identification of unsuspected thyroid pathology after parathyroid localization with
sestamibi scanning®; and

« Localization of autologous parathyroid gland implants.*

High-frequency sonography is the preferred imaging tool for assessment of the size of the
thyroid gland, determination of its position relative to the clavicles and sternum, and
determination of the gland’s internal detail. Its ability to apply specific measurements to
individual lesions makes it an ideal means to compare stability or progression over time.
It is the simplest, most efficient, and accurate means of producing guided needle aspira-
tion. It is complementary to nuclear scans in assessment of parathyroid pathology.

2.

Specifications of sonographic evaluation of the thyroid and parathyroid glands:

When to perform the thyroid examination in the course of a head and neck ultrasound
assessment is immaterial as long as the examiner is consistent from one procedure to
another. In this way, omissions are less likely. The examination should be performed
with the neck in extension and the patient either supine or semirecumbent. The right
and left lobes of the thyroid gland should be imaged in at least 2 projections, in longi-
tudinal and transverse planes. Recorded views of the thyroid should include trans-
verse images of the superior, mid, and inferior portions of the right and left thyroid
lobes; longitudinal images of the medial, mid, and lateral portions of both lobes; and
at least a transverse image of the isthmus. The size of each thyroid lobe should be
recorded in 3 dimensions (anteroposterior, transverse, and longitudinal). The thick-
ness (anteroposterior measurement) of the isthmus on the transverse view should be
recorded. Visualized thyroid abnormalities should be documented. The location, size,
number, and character of significant abnormalities should be documented, and meas-
urements should be made in 3 dimensions. In patients with numerous nodules in each
lobe, measurements of all nodules are not necessary. The largest nodules or those
with the most worrisome features should be selectively measured when multiple nod-
ules are present. Abnormalities of the adjacent soft tissues, when encountered, such as
abnormal lymph nodes or thrombosed veins, should be documented.

Whenever possible, comparison should be made with other appropriate imaging
studies. Spectral, color, and/or power Doppler ultrasound may be useful to evaluate
the vascularity of the thyroid gland and of localized masses.

@) sssociation for medical utrasound
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Sonographic guidance may be used for aspiration or biopsy of thyroid abnormalities or
other masses of the neck or for interventional procedures.

Examination for suspected parathyroid enlargement should include images in the
region of the anticipated parathyroid gland location. The examination should be
performed with the neck extended and should include longitudinal and transverse images
from the carotid arteries to the midline bilaterally and extending from the carotid artery
bifurcation superiorly to the thoracic inlet inferiorly. As parathyroid glands may be hidden
below the clavicles in the lower neck and upper mediastinum, it may also be helpful to have
the patient swallow during the examination with constant real-time observation.
The upper mediastinum may be imaged with an appropriate probe by angling behind the
sternum from the sternal notch. Although the normal parathyroid glands are usually not
visualized with available sonographic technology, enlarged parathyroid glands may be
visualized. When visualized, the location, size, and number should be documented, and
measurements should be made in 3 dimensions. The relationship of any visualized

parathyroid gland(s) with the thyroid gland should be documented, if applicable.

Whenever possible, comparison should be made with other appropriate imaging studies.
Spectral, color, and/or power Doppler ultrasound may be helpful.

Sonographic guidance may be used for aspiration/parathyroid hormone analysis of
an atypical parathyroid issue or for cytology when an occult concurrent thyroid lesion
is identified on grayscale ultrasound imaging. Aspiration is not required when there is
concordance of an enlarged parathyroid gland with a nuclear scan or when the enlarged
gland is in its cardinal position.

VI. Documentation

Adequate documentation is essential for high-quality patient care. There should be a perma-
nent record of the ultrasound examination and its interpretation. Images of all appropriate
areas, both normal and abnormal, should be recorded. Variations from normal size should be
accompanied by measurements. Images should be labeled with the patient identification,
facility identification, examination date, and side (right or left) of the anatomic site imaged.
An official interpretation (final report) of the ultrasound findings should be included in the
patient’s medical record. Retention of the ultrasound examination should be consistent both
with clinical needs and with relevant legal and local health care facility requirements.

Reporting should be in accordance with the ATUM Practice Parameter for Documentation of an
Ultrasound Examination.
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VIl. Equipment Specifications

Head and neck studies should be conducted with a linear transducer. The equipment should
be adjusted to operate at the highest clinically appropriate frequency, realizing that there is a
trade-off between resolution and beam penetration. For most patients, mean frequencies of
8 to 12 MHz are preferred, although some patients may require a lower-frequency transducer
for deeper penetration. Resolution should be of sufficient quality to evaluate the internal
morphology of visible lesions. Doppler frequencies should be set to optimize flow detection.
Diagnostic information should be optimized, while maintaining low total ultrasound exposure.
The ALARA (as low as reasonably achievable) principle should be observed when adjusting
controls that affect the acoustic output and by considering transducer dwell times.
Further details on ALARA may be found in the ATUM publication Medical Ultrasound Safety,
Third Edition.

VIIl. Quality Control and Improvement, Safety, Infection Control,
and Patient Education Concerns
Policies and procedures related to quality control, patient education, infection control, and

safety should be developed and implemented in accordance with the AIUM Standards and
Guidelines for the Accreditation of Ultrasound Practices.

Equipment performance monitoring should be in accordance with the AIUM publication
Routine Quality Assurance for Diagnostic Ultrasound Equipment.

IX. ALARA Principle

The potential benefits and risks of each examination should be considered. The ALARA
principle should be observed when adjusting controls that affect the acoustic output and by
considering transducer dwell times. Further details on ALARA may be found in the ATUM
publication Medical Ultrasound Safety, Third Edition.

www.aium.org
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Figure 1. Levels of the neck. Reproduced with permission from Dr Frank Gaillard.

Hyoid bone

Cricoid cartilage

a5
Lymph node levels PR
Radsopaedia.org CC-NC-SA-BY
10 Baclground image is from the 20th US. of Gray's dy, originally published in 1918 and therefore lagsed into the publc domain

www.aium.org



2013—AIUM PRACTICE PARAMETER—UItrasound Examinations of the Head and Neck alum

Acknowledgments

This parameter was revised by the ATUM in collaboration with the American Academy of
Otolaryngology-Head and Neck Surgery (AAO-HNS) according to the process described in
the AIUM Clinical Standards Committee Manual.

Collaborative Committees

Members represent their societies in the initial and final revision of this parameter.

AIUM
Jill Langer, MD
Mark Lupo, MD

AAO-HNS

Robert Sofferman, MD, Chair
Lisa Orloff, MD

Merry Sebelic, MD

Russell Smith, MD

AIUM Clinical Standards Committee 1
Joseph Wax, MD, Chair

John Pellerito, MD, Vice Chair

Bryann Bromley, MD

Pat Fulgham, MD

Charlotte Henningsen, MS, RT, RDMS, RVT
Alexander Levitov, MD, RDCS

Vicki Noble, MD, RDMS

Anthony Odibo, MD, MSCE

David Paushter, MD

Dolores Pretorius, MD

Khaled Sakhel, MD

Shia Salem, MD

Jay Smith, MD

Paula Woodward, MD

Original copyright 2013

Renamed 2015

www.aium.org



12

www.aium.org

2013—AIUM PRACTICE PARAMETER—UIltrasound Examinations of the Head and Neck

References

1. Angelli G, Fana G, Macanini L, Lacaita MG, Laforgia A. Echography in the study of sialolithiasis. Radio/
Med Torino 1990; 79:220-223.

2. Williams MF. Sialolithiasis. Otolaryngol Clin North Am1999; 32:819-834.

3. Yoshimura Y, Inone U, Odagana T. Sonographic evaluation of sialolithiasis. J Oral Maxillofac Surg
1989; 47:907-912.

4. NozakiH, Harasawa A, Hara H, Kohno A, Shigeta A. Ultrasonographic features of recurrent parotitis in
childhood. Pediatr Radiol1994; 24:98-100.

5. Makula E, Pokorny G, Rajtar M, Kiss |, Kovacs A, Kovacs L. Parotid gland ultrasonography as a diagnos-
tic tool in primary Sjogren’s syndrome. Br J Rheumatol 1996; 35:972-977.

6.  Mannoussakis M, Mountsopoulos M. Sjogren’s syndrome. Otolaryngol Clin North Am 1999; 32:843—
860.

7. Dumitriu D, Dudea SM, Botor-Jid C, Baciut G. Ultrasonographic and sonoelastographic features of
pleomorphic adenomas of the salivary glands. Med Ultrson 2010; 12:175-183.

8.  Stennert E, Guntinas-Lichius O, Klussmann JP, Arnold G. Histopathology of pleomorphic adenomain
the parotid gland: a prospective unselected series of 100 cases. Laryngoscope 2001; 111:2195-2200.

9. Webb AJ, Eveson JW. Pleomorphic adenomas of the major salivary glands: a study of the capsular
form in relation to surgical management. Clin Otolaryngol Allied Sci 2001; 26:134-142.

10. Bruneton JN, Caramella E, Roux P, Fenart D, Manzino JJ. Comparison of ultrasonographic and histo-
logical findings for multinodular lesions of the salivary glands. Eur J Radliol 1985; 5:295-296.

11. Martinoli C, Pretolesi F, Del Bono V, Derchi LE, Mecca D, Chiaramondia M. Benign lymphoepithelial
parotid lesions in HIV-positive patients: spectrum of findings at gray-scale and Doppler sonography.
AJR Am J Roentgenol 1995; 165:975-979.

12. Shugar JM, Som PM, Jacobson AL, Ryan JR, Bernard PJ, Dickman SH. Multicentric parotid cysts and
cervical adenopathy in AIDS patients: a newly recognized entity—CT and MR manifestations.
Laryngoscope 1988; 98:772-775 .

13.  Gritzmann N. Sonography of the salivary glands. AJR Am J Roentgenol1989; 53:161-166.

14. Bilaek EJ, Jakubowski W, Zajkowski P, Szopinski KT, Osmolski A. US of the major salivary glands: anatomy
and spatial relationships, pathologic conditions and pitfalls. Radiographics 2006; 26:745-763.

15. Howlett DC. High resolution ultrasound assessment of the parotid gland. BrJ Radiol 2003; 76:271-277.

16.  Wu CH, Chang YL, Hsu WC, Ko JY, Sheen TS, Hsueh FJ. Usefulness of Doppler spectral analysis and
power Doppler sonography in the differentiation of cervical ymphadenopathies. AJR Am J Roentgenol
1998; 171:503-509.

17 Evans RM, Ahuja A, Metreweli C. The linear echogenic hilus in cervical lymphadenopathy: a sign of
benignity or malignancy? Clin Radiol 1993; 47:262-264.

18. Ahuja A, Ying M. Sonography of neck lymph nodes, part Il: abnormal lymph nodes. Clin Radiol 2003;
58:359-366.

19. Chan JM, Shin LK, Jeffrey RB. Ultrasonography of abnormal neck lymph nodes. Ultrasound Q 2007;
23:47-54.

20. Ahuja AT, Ying M, Yang WT, Evans R, King W, Metreweli C. The use of sonography in differentiating

cervical lymphomatous lymph nodes from cervical metastatic lymph nodes. Clin Radiol 1996; 51:186—
190.



@) sssociation for medical utrasound

2013—AIUM PRACTICE PARAMETER—UItrasound Examinations of the Head and Neck alum

21.  Ahuja AT, Ying M, Yuen HY, Metreweli C. “Pseudocystic” appearance of non-Hodgkin’s lymphoma-
tous nodes: an infrequent finding with high resolution transducers. Clin Radiol2001; 56:111-115.

22. Ishii J, Fuijii E, Suzuki H, Shinozuka K, Kawase N, Amagasa T. Ultrasonic diagnosis of oral and neck
malignant lymphoma. Bull Tokyo Med Dent Univ1992; 39:63-69.

23. Som P, Curtin H, Mancuso A. Imaging-based nodal classification for evaluation of neck metastatic
adenopathy. AJR Am J Roentgenol 2000; 174:837-845.

24. Furakawa MK, Furakawa M. Diagnosis of lymph node metastases of head and neck cancer and eval-
uation of effects of chemoradiotherapy using ultrasonography. Int J Clin Oncol 2010; 15:23-32.

25. King AD, Tse GM, Ahuja AT, et al. Necrosis in metastatic neck nodes: diagnostic accuracy of CT, MR
imaging, and US. Radiology 2004; 230:720-726.

26. Landry CS, Grubbs EG, Busaidy NL, Staerkel GA, Perrier ND, Edeiken-Monroe BS. Cystic lymph nodes
in the lateral neck are an indicator of metastatic papillary thyroid cancer. Endocr Pract 2010; 16:1-16.

27 EvansRM, Hodder S, Patton DW, Silvester KC. Lymph node metastases in patients with squamous cell
carcinoma: utility of US and US-guided fine needle aspiration cytology [abstract]. Radiology 1996;
201:412.

28. Knappe M, Louw M, Gregor RT. Ultrasonography-guided fine-needle aspiration for the assessment of
cervical metastases. Arch Otolaryngol Head Neck Surg 2000; 126:1091-1096.

29. van den Brekel MW, Reitsma LC, Quak JJ, et al. Sonographically guided aspiration cytology of neck
nodes for selection of treatment and follow-up in patients with NO head and neck cancer. AJINR Am J
Neuroradiol 1999; 20:1727-1731.

30. van den Brekel MW, Stel HV, Castelijns JA, Croll GJ, Snow GB. Lymph node staging in patients with
clinically negative neck examinations by ultrasound and ultrasound-guided aspiration cytology. Am J 13
Surg 1991; 162:362-366.

31. Ying M, Ahuja A, Brook F, Metreweli C. Power Doppler sonography of normal cervical lymph nodes.
J Ultrasound Med 2000; 19:511-517

32. RubaltelliL, Khadivi Y, Tregnaghi A, et al. Evaluation of ymph node perfusion using continuous mode
harmonic ultrasonography with a second-generation contrast agent. J Ulfrasound Med 2004;
23:829-836.

33. Kraus R, Han BK, Babcock DS, Oestreich AE. Sonography of neck masses in children. AJR Am
J Roentgenol 1986; 146:609-613.

34. Vazques E, Euriquez G, Castellote A, et al. US, CT, and MR imaging of neck lesions in children.
Radiographics 1995; 15:105-122.

35. Benson MT, Dalen K, Mancuso AA, Kerr HH, Caccicarelli AA, Mafee MF. Congenital anomalies of the
branchial apparatus: embryology and pathologic anatomy. Radiographics 1992; 12:942-960.

36. Wadsworth DT, Siegel MJ. Thyroglossal duct cysts: variability of sonographic findings. AJR Am J
Roentgenol 1994; 163:1475-1477.

37 Van Vuuren PA, Bolin AJ, Gregor RT, et al. Carcinoma arising in thyroglossal duct remnants. Clin
Otolaryngol Allied Sci 1994; 19:509-515.

38. Ahuja AT, King AD, Metreweli C. Thyroglossal duct cysts: sonographic appearance in adults. AJNR
Am J Neuroradiol 1999; 20:579-582.

39. Huang TS, Chen HY. Dual thyroid ectopia with a normally located pre-tracheal thyroid gland: case
report and literature review. Head Neck 2007; 29:885-858.

40. Arslan H, Unal O, Kutluhan A, Sakarya ME. Power Doppler scanning in the diagnosis of carotid body
tumors. J Ultrasound Med 2000; 19:367-370.

www.aium.org



14

www.aium.org

41.

42.

43.

44,

4b.

46.

47

48.

40.

50.

b1

52.

b3.

54.

b5.

56.

57.

b8.

5S.

60.

61.

2013—AIUM PRACTICE PARAMETER—UIltrasound Examinations of the Head and Neck

Dickinson PH, Griffin SM, Guy AJ, McNeill IF. Carotid body tumour: 30 years experience. Br J Surg
1986; 73:14-16.

Gritzmann N, Hollerweger A, Macheiner P, Rettenbacher T. Sonography of soft tissue masses in the
neck. J Clin Ultrasound 2002; 30:356-373.

Das Gupta TK, Brasfield RD, Strong EW, Hajdu SI. Benign solitary schwannomas (neurilemomas).
Cancer 1969; 24:355-366.

Ahuja AT, King AD, Kew J, King W, Metreweli C. Head and neck lipomas: sonographic appearance.
AJINR Am J Neuroradiol 1998; 19:505-508.

Westrin K, Ergun S, Carlsoo B. Zenker's diverticulum: a historical review and trends in therapy. Acta
Otolaryngol 1996; 116:351-360.

Mallorie CN, Jones SD, Drage NA, Shepherd J. The reliability of high resolution ultrasound in the iden-
tification of pus collections in head and neck swellings. Int J Maxillofac Surg 2012; 41:252-255.

Biller JA, Murr AH. The importance of etiology on the clinical course of neck abscesses. Otolaryngol
Head Neck Surg 2004; 131:388-391.

Omar HR. Subcutaneous emphysema: an immediate call for chest computed tomographic scan or
ultrasonography. Am J Emerg Med2012; 30:501-502.

Kristensen MS. Ultrasonography in the management of the airway. Acta Anaesthesiol Scand 2011,
55:1155-1173.

Beggs AD, Thomas PR. Point of use ultrasound by general surgeons: review of the literature and
suggestions for future practice. Int J Surg 2013; 11:12-17.

Solbiati L, OstiV, Cova L, Tonolini M. Ultrasound of thyroid, parathyroid glands and neck lymph nodes.
Eur Radiol 2001; 11:2411-2424.

Tessler FN, Tublin ME. Thyroid sonography: current applications and future directions. AJR Am
J Roentgenol1999; 173:437-443.

Yeh HC, Futterweit W, Gilbert P. Micronodulation: ultrasonographic sign of Hashimoto thyroiditis.
J Ultrasound Med 1996; 15:813-819.

do Rosario PW, Fagundes TA, Maia FF, Franco AC, Figueireo MB, Purisch S. Sonography in the
diagnosis of cervical recurrence in patients with differentiated thyroid carcinoma. J Ultrasound Med
2004; 23:915-920.

do Rosario PW, de Faria S, Bicalho L, et al. Ultrasonographic differentiation between metastatic
and benign lymph nodes in patients with papillary thyroid carcinoma. J Ultrasound Med 2005;
24:1385-1389.

Frates MC, Benson CB, Charboneau JW, et al. Management of thyroid nodules detected at US:
Society of Radiologists in Ultrasound consensus conference statement. Radiology 2005; 237:794—
800.

Reeder SB, Desser TS, Weigel RJ, Jeffrey RB. Sonography in primary hyperparathyroidism: review with
emphasis on scanning technique. J Ultrasound Med 2002; 21:539-552.

Abboud B, Sleilaty G, Ayoub S, et al. Intrathyroidal parathyroid adenoma in primary hyperparathy-
roidism: can it be predicted preoperatively? World J Surg 2007; 31:817-823.

Abboud B, Sleilaty G, Rabaa L, et al. Ultrasonography: highly accurate technique for preoperative
localization of parathyroid adenoma. Laryngoscope 2008; 118:1574-1578.

Lewis BD, Charboneau JW, Reading CC. Ultrasound-guided biopsy and ablation in the neck.
Ultrasound Q 2002; 18:3-12.

Adler JT, Chen H, Schaefer S, Sippel RS. Does routine use of ultrasound result in additional thyroid pro-
cedures in patients with primary hyperparathyroidism? J Am Coll Surg 2010; 221:536-539.




<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Dot Gain 20%)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (U.S. Web Coated \050SWOP\051 v2)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket true
  /DefaultRenderingIntent /Default
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /LeaveColorUnchanged
  /DoThumbnails false
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize false
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage false
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness false
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts true
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Remove
  /UsePrologue false
  /ColorSettingsFile (None)
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages false
  /ColorImageMinResolution 300
  /ColorImageMinResolutionPolicy /OK
  /DownsampleColorImages false
  /ColorImageDownsampleType /Average
  /ColorImageResolution 300
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages false
  /GrayImageMinResolution 300
  /GrayImageMinResolutionPolicy /OK
  /DownsampleGrayImages false
  /GrayImageDownsampleType /Average
  /GrayImageResolution 300
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages false
  /MonoImageMinResolution 1200
  /MonoImageMinResolutionPolicy /OK
  /DownsampleMonoImages false
  /MonoImageDownsampleType /Average
  /MonoImageResolution 1200
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier (CGATS TR 001)
  /PDFXOutputCondition ()
  /PDFXRegistryName (http://www.color.org)
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /DAN <>
    /DEU <>
    /ESP <>
    /FRA <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /PTB <>
    /SUO <>
    /SVE <>
    /ENU (Cadmus settings for Acrobat Distiller X)
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /BleedOffset [
        0
        0
        0
        0
      ]
      /ConvertColors /NoConversion
      /DestinationProfileName (U.S. Web Coated \(SWOP\) v2)
      /DestinationProfileSelector /UseName
      /Downsample16BitImages true
      /FlattenerPreset <<
        /ClipComplexRegions true
        /ConvertStrokesToOutlines false
        /ConvertTextToOutlines false
        /GradientResolution 300
        /LineArtTextResolution 2400
        /PresetName (Cadmus_Flattener_Presert)
        /PresetSelector /UseName
        /RasterVectorBalance 1
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles true
      /MarksOffset 6
      /MarksWeight 0.250000
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /UseName
      /PageMarksFile /RomanDefault
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /LeaveUntagged
      /UseDocumentBleed false
    >>
    <<
      /AllowImageBreaks true
      /AllowTableBreaks true
      /ExpandPage false
      /HonorBaseURL true
      /HonorRolloverEffect false
      /IgnoreHTMLPageBreaks false
      /IncludeHeaderFooter false
      /MarginOffset [
        0
        0
        0
        0
      ]
      /MetadataAuthor ()
      /MetadataKeywords ()
      /MetadataSubject ()
      /MetadataTitle ()
      /MetricPageSize [
        0
        0
      ]
      /MetricUnit /inch
      /MobileCompatible 0
      /Namespace [
        (Adobe)
        (GoLive)
        (8.0)
      ]
      /OpenZoomToHTMLFontSize false
      /PageOrientation /Portrait
      /RemoveBackground false
      /ShrinkContent true
      /TreatColorsAs /MainMonitorColors
      /UseEmbeddedProfiles false
      /UseHTMLTitleAsMetadata true
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [612.000 792.000]
>> setpagedevice


