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Infrahyoid neck
Normal anatomy and pathology




The infrahyoid neck is divided into 5 major anatomic

by the various layers of the ce

. Visceral space
. Carotid space several era like the
it ophagus.

. Retropharyngeal space

. Posterior cervical space

aining only fat continuous
nd the middle iasti

. Perivertebral space




Systematic approach

[ In which space ]

T

What is normal contents
of this space

T/

Radiological pattern recognition
Integration of clinical information
N S




Visceral space

Content

Larynx

Hypopharynx / Esophagus

Trachea

Thyroid gland

Parathyroid

Embryological remnants

Paratracheal lymphnodes

Recurrent nerve

Pathology

Laryngocele - Squamous cell ca
Chondrosarcoma

Zenker’s diverticulum
Squamous cell ca

Carcinoma
Benign stenosis

Goiter, Colloid cyst,
Carcinoma: papillary, follicular, anaplastic
Hashimoto’s thyroiditis

Adenoma - Hyperplasia

Thyroglossal duct
3rd branchial cyst

Metastases - Lymphoma

Paralysis




with a swelling on the right side of the

cd _dlﬂ

Then continue reading.




Diff Diagnosis of lesion in supraglottic larynx

Mucosal lesion
Squamous cell carcinoma

Submucosal lesion
Laryngocele
Chondrosarcoma
Paraganglioma
Schwannoma




LEFT: Coronal CT image through the larynx with normal anatomy:
false cords (F), true cords (T) and ventricle in between (V)
RIGHT:Fluid-filled secondary internal and external laryngocele due to

a small enhancing tumor in the laryngeal ventnicle (T) obstructing the
laryngeal ventrnicle. On the left side, an air-filled primary internal and

external laryngocele.



cartilage.
rm sinus.

n the most common tumor is a3 squamous cell




(blue arrow).
Therefore this lesion lies within the visceral space.

Multinodular gotter Strap muscles on nght side (yellow arrow) and
presumed posibion of strap muscles on the left (blue arrow)



Content

Hypopharynx / Esophagus

Trachea

Parathyroid

Embryological remnants

Paratracheal lymphnodes

Recurrent nerve

' Pathology
|

Laryngocele - Squamous cell ca
Chondrosarcoma

Zenker’s diverticulum
Squamous cell ca

Carcinoma
Benign stenosis

Adenoma - Hyperplasia

Thyroglossal duct
3rd brachial cyst

Metastases - Lymphoma

Paralysis

. |'|'I'| |'11=|. con

Cl’r the norm:

* Larynx and hypopharynx
This mi; i Ic:n::at-:a-:l outside of the larynx and

Th-—- h,pnph is slightly displaced due to the
Gpi‘uar'-,-'rn exte 1 of the 5 and the
considered
of the strap musculature.

eo-esophageal

5 arises either from the




ormation

surrounding fat and there are :

Muloinodular goiter with intrathoracic extention



on the left a3

Thyroglossal duct cyst: axial T1- and T2-weighted images at the level
of the hyoid bone



Thyroglossal duct cyst {(2)

The thyroglossal duct runs from the base of tongue at
the foramen um to the thyroid gland.

The embryonic thyroid gland or thyroid anlage tra
through the duct to reach its final normal position.

op any!
e location
are located infrahyoidal, 20% suprahyoidal and
| of the hyoic




On the left an example of a paramedian thyroglossal duct

Paramedian thyroglossal duct cyst oyt

'I_'I.'ui_-s.-le-_r.i-:-ru not in the midline, but the key finding is that this
lesion is cystic and embedded in the strap musculature.




Paramedian thyroglossal duck cyst
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On the left images of a three-year old girl with a slowly en-

larging tumor in the midline

On ultrasound a h','pn-:--:hcu- ovoid smooth bordered lesion is

seen at the level of the hyoid bone and slightly right off mid-
line {left image).

During US examination, the lesion moves simultaneously with
extrusion of the tongue.

Cystic nature and close relation to the hyoid bnr‘ue makes
thyroglossal duct cyst the most likely diagnosi

Motice that a normal thyroid gland is present .Lrlght Image).



On the left, a child with a lingual thyroid.
This is the only functioning thyr e that this child has.
It would be a disaster if such a 'lesion’ were to be excised.

Lingual thyroid (courtesy: Tony Hasso)




Carotid space

Content , Pathology

Carotid artery Aneurysm -Thrombosis

Dissection
Internal jugular vein Thrombosis - Thrombophlebitis
Vagus nerve (X) Schwannoma - Neurofibroma
Sympathetic plexus Paraganglioma

Lymph nodes (Level 2-4) Lymphoma
Metastases of squamous cell ca
or thyroid ca

Congenital remnants Second branchial cleft cyst
of second branchial cleft




Differential diagnosis fo nerve tumors

7‘“ A4 Vagus nerve

Schwannoma
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Neurofibroma

Sympathetic plexus

Paraganglioma
or Carotid body tumor
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Paraganglioma: Ultrasound with color doppler, T1-weighted non-
contrast MR and CECT



25% have a positive family history.
Intense enhancement on CT and MR.
ow voids are frequently present,




Schwannoma: axial T2-weighted image and angiogram



Thrombosis of jugular vein






Retropharyngeal space

..-

Content Pathology

Fat Lipoma-liposarcoma

Channel for infection and tumor to travel to mediastinum



Posterior cervical space
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Content : ; Pathology

Fat | Lipoma - liposarcoma
Accessory nerve X| | Schwannoma - Neurofibroma - MPNST

Brachial plexus | Schwannoma - Neurofibroma
Direct invasion of
apical lungca - breastca - lymphoma

Lymp nodes | Lymphoma - metastases - TB

Primitive embryonic lymph sacs | Cystic hygroma - Lymphangioma

Remnants 3rd branchial | 3rd branchial cleft cyst






Lymphoma (2)
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The lesion originates
along the course o

In fact, we are look

Ca ‘n confirms the

Combined with t
infiltration of ’rI =

1= .-.'-t: '-'r' _.

left brachia




r'| ot shown’ ), 50 wWe Can con-

clude that this is a Iipnrn:n




Lipoma in the nght postenor cervical space



Perivertebral space

Vertebra

Muscles

Brachial plexus

Vertebral artery and vein

Osteomyelitis
Prim bone tumor - metastasis

Myositis - Abscess - Sarcoma
Fibromatosis

Schwannoma - neurofibroma
MPNST Malignant Peripheral Ner

Aneurysm
Dissection - Thrombosis

ve Sheath Tumc







coming from th
wund in more pa

nature.
The imaging characteristics are otherwise non-specific.

Irs a ma-
lignant pro
A biopsy tak
mor.

Sagittal T1-weighted mage and axial mage post-Gadolimum



Neck Masses in Children

Cystic

S
 lateral

Branchial cyst
Lymphangioma

/

Ranula (upper)

Thyroglossus cyst
(mid)
Dermoid cyst (lower)

Vascular -
malformation




Neck Masses in Children

Solid

7

Lymph ﬁodes

Solid - others

Uncommon:

« Thyroid lesion

« Fibromatosis colli
* Pilomatrixoma

« Ectopic thymus

Reactive nodes
Lymphadenitis
Lymphoma

Rare:

« Teratoma

« Rhabdomyosarcoma
* Neurofibroma

* Neuroblastma




Mandible

Midline lesions

15 are either thyrog
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Thyroglossal duct cyst




Typical hyper-echoic dermoid cyst in the suprastamal notch.






TIS0.1

fection of the node

ainful a-mr'l 'rI" 'kll. IS Wa
Bacterial lymphadenitis has an 3-'!1"& (algl-1
unilateral.

The ultrasound image is of 2 one-year-old boy with a swelling
|r| 'th- neck for three weeks.
y liguefied lymphnode is seen with infiltration of the
':.IJlr"Irl.jIrll'I subcuta 5 fat.
The swelling disappeared on antibiotic treatmen




Malignant lymphoma presents with painless lymphadenopathy.

In Hodgkin lymphoma the cervical nodes are most commonly

' while in non-Hodgkin lymphoma the nodes of the
ring are often involve

On ultrasound the affected nodes are round, homogeneously
hypoecl and the normal ec

The diagnosis is made by ultraso
PET/CT will demonstrate the exte

are of a fourteen-year-cld boy with 3

aral enlarged hypoechoic lymhnodes,
that lack an hyper-echoic hilum.




2 diagnosis was Hodgkin's lymphoma.
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Hashimoto's thyroiditis: An enlarged thyroid gland with a diffuse
inhomogeneous structure and hyperemia 15 seen In a ten-year-old gir




TI-RADS (Thyroid Imaging Reporting and Data
System):
Are We There Yet?




Description Risk of malignancy
. TIRADS 21 | Mormal thyroid gland o
TIRADS 2 | Benign o
| TIRADS 3 | Probably benign <59
| TIRADS £A | Suspicion for malignancy 5-10%
TIRADS 4B Intermediate suspicion for malignancy 10-80%
TIRADS g Highly suggestive of malignancy >80l
TIRADS 6 | Biopsy proven malignancy



THE SONOGRAPHIC CRITERIA

Size (equal or larger than 5 mm)

Composition (according to the ratio of the cystic portion to the solid portion):
= solid (< 10% cystic)

= predominantly solid (> 10% cystic and < 50% cystic)

= predominantly cystic (> 50% cystic)

= spongiform appearance

Echogenicity of the solid portion was classified as: Hyper- or isoechogenicity, hypoechogenicity, or marked
hypoechogenicity (decreased echogenicity compared to the strap muscles).

Orientation Non-parallel (taller than wider) or parallel.

Shape Owoid, round, and irregular (when a nodule was not ovoid to round).

Margins Well-defined smooth, microlobulated (spiculated), or ill-defined.

Calcifications Microcalcifications (calcifications <1 mm in diameter), macrocalcifications , or none. When the

nodules had both types of calcifications (macrocalcifications including rim calcifications intermingled with
microcalcifications), the nodule was considered to have microcalcifications.



Suspicious US feature Score
| M | Marked hypoechogenicity | 6
5 | Spiculated {microlobulated) margins G
M | Microcalcrhcations 2
| lll-defined borders 1
T | Taller than wider (non-parallel orientation) 1
H Hypoechogenicity 2



ANALYSIS OF RESULTS:

Thyroid nodule without any malignant features associated with
risk of malignancy 6.2%.

Steep increase risk malignancy after score >2 (from 13% to 31%)
and >6 (from 35% to 61%).

Microcalcifications gives 2 points immediately increasing the risk
of malignancy at least by 13%.

Microlobulated (spiculated) margins: 5 points brining up the risk
of malignancy at least by 33%.

Marked hypoechogenicity: 6 points increasing the risk of
malignancy at least by 34%






Nodule # 1 out of 6

Thyroid Nodule: 1.7 cm, mixed solid and cystic, isoechoic,
circumscribed, vascular, wider than tall, no microcalcifications

Would you biopsy this nodule?
What do guidelines say?

Stay tuned for answers!




Thyroid Nodule #1: 1.7 cm, mixed solid and cystic, isoechoic,
circumscribed, vascular, wider than tall, no microcalcifications

} Organization US Feature/TIRADS score

American Thyroid Association ~ Mixed solid and cystic, hypervascular, = 1.5-2 cm Biopsy (Recommendation B)
' Society of Radiologists in Mixed solid and cystic, < 2 cm No biopsy
" Ultrasound

TIRADS Russ (2013) TIRADS 3 — Very probably benign (isoechoic, nosigns ~ No biopsy (PPV 0.26%)

of high suspicion)

TIRADS Kwak (2011)

TIRADS 4A — 1 suspicious feature (sofid component)

Biopsy (Risk of malignancy
3.3%)

Image Reporting and
Characterization System by
Kwak et al. (2013)

Score 0 — no malignant features

N/A (Risk of malignancy 6.2%)




Nodule # 2 out of 6

Thyroid Nodule: 3.5 cm, spongiform, isoechoic, circumscribed,
peripheral vascularity, wider than tall, no microcalcifications

Would you biopsy this nodule?
What do guidelines say?

Stay tuned for answers!




Thyroid Nodule #2: 3.5 cm, spongiform, isoechoic, circumscribed,
peripheral vascularity, wider than tall, no microcalcifications

Organization US Feature/TIRADS score Recommendations
American Thyroid Association Spongiform, > 2 cm Biopsy (Recommendation C)
Society of Radiologists in Mixed solid and cystic, = 2 cm Biopsy

Ultrasound

TIRADS Russ (2013) TIRADS 2 — Benign pattern (spongiform) No biopsy (PPV 0.25%)

TIRADS Kwak (2011)

TIRADS 4A — 1 suspicious feature (solid component)

Biopsy (Risk of malignancy
3.3%)

Image Reporhng and
Characterization System bywak
et al. (2013)

Score 0 — no malignant features

N/A (Risk of malignancy
6.2%)




Nodule # 3 out of 6

Thyroid Nodule: 2.7 cm, predominantly solid, hypoechoic,
circumscribed, marked vascularity, wider than tall, no
microcalcifications

Would you biopsy this nodule?
What do guidelines say?

Stay tuned for answers!




Thyroid Nodule #3: 2.7 cm, predominantly solid, hypoechoic, circumscribed,
marked vascularity, wider than tall, no microcalcifications

no sign of high suspicion), >1 cm

[ Organization US Feature/TIRADS score Recommendations
American Thyroid Association | Mixed, hypoechoic, increased vascularity, >1.5 Biopsy, Level B
cm
Society of Radiologists in Predominantly solid, hypoechoic, >1.5 cm Biopsy
Ultrasound
TIRADS Russ (2013) TIRADS 4A — mildly suspect (mildly hypoechoic, | Biopsy (PPV 6%)

TIRADS Kwak (2011)

TIRADS 4B — 2 suspicious features (solid

Biopsy (Risk of malignancy

Kwak et al. (2013)

component, hypoechoic) 9.2%)
Image Reporting and Score 2 — hypoechoic N/A (Risk of malignancy
Characterization System by 8.6%)




Nodule # 4 out of 6

Thyroid Nodule: 2.5 cm, solid, hypoechoic, microlobulated margin,
vascular, wider than tall, no microcalcifications

Would you biopsy this nodule?
What do guidelines say?

Stay tuned for answers!




Thyroid Nodule #4: 2.5 cm, solid, hypoechoic, microlobulated
margin, vascular, wider than tall, no microcalcifications

Organization US Feature/TIRADS score Recommendations
American Thyroid Association Solid, hypoechoic, > 1 cm Biopsy (Recommendation B)
Society of Radiologists in Solid, = 1.5 cm Biopsy

Ultrasound

TIRADS Russ (2013) TIRADS 4B — Highly suspect (iregular margin) Biopsy (PPV 69%)

TIRADS Kwak (2011)

TIRADS 4C — 3 suspicious features (solid component,
hypoechogenicity, microlobulated margin)

Biopsy (Risk of malignancy
44.4-72.4%)

| Image Reporting and
Characterization System byKwak
et al. (2013)

Score 7 — hypoechoic, microlobulated

N/A (Risk of malignancy
60.6%)




Nodule # 5 out of 6

Thyroid Nodule: 2.2 cm, solid, hypoechoic, irregular margins,
vascular, taller than wide, with microcalcifications

Would you biopsy this nodule?
What do guidelines say?

Stay tuned for answers!




Thyroid Nodule #5: 2.2 cm, solid, hypoechoic, irregular margins,
vascular, taller than wide, with microcalcifications

Organizagon US Feature/TIRADS score Recommendations

American Thyroid Association Solid, hypoechoic, > 1 cm Biopsy (Recommendation B)

Society of Radiologists in Microcalcifications, = 1 cm Biopsy

Ultrasound

TIRADS Russ (2013) TIRADS 5 — Highly suspect (taller than wide, Biopsy (PPV 100%)
microcaicifications, irregular margins)

TIRADS Kwak (2011) TIRADS 5 - 5 suspicious features (solid, hypoechoic, Biopsy (Risk of malignancy
irreqular margins, taller than wide, microcalkcifications) 87.5%)

Image Reporting and Score 10 — markedly hypoechoic, irregular margins, N/A (Risk of malignancy

Characterization System byKwak  taller than wide, microcalcifications 93.8%)

et al. (2013)




Nodule # 6 out of 6

Thyroid Nodule: 1.7 cm solid, hypoechoic, irregular margins, marked
vascularity, wider then tall, and microcalcifications

Would you biopsy this nodule?
What do guidelines say?

Stay tuned for answers!




Thyroid Nodule #6: 1.7 cm solid, hypoechoic, irregular margins,
marked vascularity, wider then tall, and microcalcifications

Organization US Feature/TIRADS score Recommendations
American Thyroid Association | Solid, hypoechoic >1 cm Biopsy, Level B
Society of Radiologists in Solid, microcalcifications >1 cm Biopsy

Ultrasound

TIRADS Russ (2013) TIRADS 5 (solid, hypoechoic, imegular margin, Biopsy (PPV 100%)

microcalcification)

TIRADS Kwak (2011)

TIRADS 4c (solid, markedly hypoechoic, iregular
margin, microcakification)

Biopsy (Risk of malignancy
44-72%)

Image Reporting and
Characterization System by
Kwak et al. (2013)

Score 9 (solid, markedly hypoechoic, irregular
margin, microcalcification)

Biopsy (Risk of malignancy
79%)
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