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1. Describe anatomy of thyroid gland (features, relation & blood supply).
2. Describe anatomy of parathyroid glands (features, relation & blood supply).
3. Describe development of thyroid and parathyroid glands.

4. Summarize congenital anomalies of thyroid and parathyroid glands.
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Anatomy of thyroid gland (features, relation & blood supply).
Anatomy of parathyroid glands (features, relation & blood supply).
Development of thyroid and parathyroid glands.

Congenital anomalies of thyroid and parathyroid glands.
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Extent .\

level |
Oblique line of/

+ in the lower part of front of " / Dyt
neCk / % ; Thyroid gland
 extending from middle of v R Trachea

thyroid cartilage to 5th
tracheal ring

* opposite 5, 6t 7t
cervical vertebrae & 1st
thoracic vertebra (behind)

MCQ : What is the vertebral (posterior) level of the thyroid gland? from €5 to T1

— MCQ: At which anterior level does the thyroid gland ex’rend7 wuddle of fhyroud cartilage ( Oblique line ) to 9th tracheal ring==
e medic@mansnu.edu.es % [ s
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Ji
Thy roid gland (front view)
- | Right Left

lobe (4 \1 lobe

Thyroid gland (back view)

.~ Thyroid gland

Trachea —_— —
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. Hyoid bone

Inferior constrictor of pharynx

External laryngeal nerve
TN Vertebral levels \ /\Q

/ Thyroid cartilage
j |
5 Levator glandulae
Cricothyroid therldeae
muscle Cricoid cartilage
co Pyramidal lobe
First tracheal ring
Iaryngzz(ln:lgs]et IS C7 La ” b f
teral lobe o
Outli f .
thytord alarid thyroid gland
Oesophagus ‘. . Z
NI Trachea Isthmus of
T thyroid gland

Fifth tracheal ring
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Hyoid Bone

+ Butte rf y N S h 3 p e 1yrohyoid membrane

. Formed of Thyroid Cartilage
Thvroid line

1. Right & left lobes. Cncaif Catiisge
: Thyroid Gland (¥
2. Isthmus connecting S T
Right Lob
the 2 lobes. e
Left Lobe

3. Pyramidal lobe <— fims ™ ...

Trachea
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Capsules
A.True capsule: condensation of connective S Hyoid bane
tissue of the gland.

Thyroid cartilagé ————— |

B.False capsule: a sheath of

Capsule (false)
of thyrold gland

pretracheal fascia, which Cricoid cartilage -

!
= cervical fascia 7 Ligament of Berry —¢

fixes the gland to hyoid bone,

fracheal nngs —+— Ihyroid gland

: S . |
therId & cricoid carti Iage- (the SAQ las ax ago : Why gland move up & down with swallowing?

. A) Due to the false capsule which composed of pretracheal fascia
gland MOoves up and down with connected to hyoid bone, thyroid cartilage & cricoid cartilage.

T ) ) Levator glandulae thyroideae (Assists in lifting) ;LS cavas Sax
SWd OWW < MCQ : Which capsule of the thyroid gland allows it to move u
M u .- p Y 9 P =

GalgBdall Aladlowe - duaas &

""""""""""""""""""""" ““and down with swallowing? False capsule
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Sternocleidomastoid

Superficial (lateral) surface, is 71 4 S
full & rounded & is Covered by: [ =
i. Superior belly of omohyoid, at

'///' ,“ \\ of larynx
. Superior
Its upper part. Omohyoid{ Delly <—[-

oid | Cricothyroid
Inferior
ii. Sternomastoid, at its lower NG llla // Sternothyrmd
part. e /fa “* |z

iii. Sternohyoid & sternothyroid,

.‘ ‘ "‘
;: 'l-
'V M'I/ / 1 Thyroid cartilages

N :
i Cut heads of ~ § .
at m Iddle sternoclelec?o;aosto:d q;i N Clavicular
Stern head
MCQ age : Which ms not releated to superficial ms of thyroid gland ? S d umV Sternocleidomastoid
) Sternal head
_Thyrohyoid

Peeper than the omohyoid and ster Idmtd
I Soalsl B o

MCQ : Which of the following ms NOT cover thyroid gland 7 Thyrohyoid ===
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Posterior surface

Hyoid Bone
External carotid artery
Cricothyroid Ligament /
® Thyroid Cartiage Superior thyroid arte
Carotid sheath: ol
. Cricoid Cartilage
A. COmm on cd rOtl d artery Thyroid Gland Internal jugular vein
o o p I . . ‘
B. Internal jugular vein ey M ool
. ?sthmus Inferior thyroid artery
C. Vagus in between ol L hyrocenical tuak

MCQ : Which of the following NOT releated to posterior surface of hyd gland 7 TRea ey

Internal carotid artery & External jugular vein
SAQ : Enumerate content of carotid sheath ( posterior releation of thyroid)? - Left brachiocephalic

~ Inferior thyroid vein

sz Thyr0id glandJ L mk:. sislle s carotid shea’th | T m’rernal carotid arteryJ!: & J“JI uJ:_ EINTY S
;N wWwE eEE =-- = International Coastal Road - 15" of :::.:g::‘:‘ns:::\:i: aaaaaaaaaaaaaaaaaaaaaaa % %
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Upper part:
Larynx
Pharynx
External laryngeal nerve
In between
2. Lower part:
A. Trachea
B. Esophagus

ANSOUR4
W
&> %
3 <
S 2
= 2
S 2
= =
?%% S
TS S
1 [ ]
l \l
B ]
C | ]

Medial surface - rosterior of isthm

Recurrent Laryngeal

Berry's Ligament —=
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Nerve

Inferior constrictor of pharynx

External laryngeal nerve

C. Recurrent laryngeal n. ine—

between

Al giall Aladlowe - ducaas Adsde - gule 15 LAdla™ -
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stal Road - 15" of May District - Gan

Cricothyroid
muscle
thyroid)! slhlee o8 ddle alad T Y ile S W
Recurrent TR Isthmus
laryngeal nerve
Outline of
LA a1 thyroid gland

" QOesophaaus
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Isthmus of thyroid gland Investing layer of deep cervical fascia

Sternocleidomastoid muscle

Sternohyoid muscle

MediGac

Pre-tracheal fascia

Omohyoid muscle

MCQ : Which of the following b \\

nerves releated to parathyroid \- & . Wle Lgio 825 lan agoe 5u adlol

gland ? ) )).recurrent JL parathyroid glandJ/

Recurrent laryngeal nerve laryngeal nerve
AN

Carotid sheath

Internal jugular vein

Recurrent laryngeal

Common carotid artery Sympathetic trunk

Bolall wnosull asgall



Pre- tracheal fascia
Relations of lateral surface

)

Sternocleidomastoid

Sternohyoid
Sternothyroid

Omohyoid

Relations of Posterolateral surface

Carotid sheath containing
common carotid artery,
internal jugular vein and
vagus nerve
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Trachea

Recurrent
laryngeal nerve
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Anterior

Posterior

APER Thyroid cartilage

Anterior Superior
Parathyroid Posterolateral
border glands surface
- Thyroid gland
Lateral/Superficial .
surface Parathyroid Medial surface
: N\ glands
BASE [ R — Trachea
Zup:riorf \ | ‘Inferior
oraero nterior border of
Isthmus surface of BO rd ers

-_—
wuuw—uz&,.‘.— ”I.ﬂ15=.i.l..i-—.el.’l.—n.ll‘e.l_’¢.l&‘_,.l—.!
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Borders

Anterior border:
Related to anterior
branch of superior thyroid

Superior thyroid artery

artery.
Posterior border: e

Related to parathyroid =~ prthroi et paiarar
glands, inferior thyroid U inferior thyroid arteries

artery & anastomosis .
between superior & parathyroid 0
inferior thyroid arteries
Inferior thyroid

M N U e arery
International Coast:
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|sthmus of thyroid gland OSPE oL <

" It connects the two lobes.
> Surfaces:

™

- thyroid cartilage

A. Anterior surface: is covered by:
= inmernal jJuguiar —
» Sternohyoid
» Anterior jugular veins. sotisveol Driate

ieft lobe of
—— thyroid gland

» Sternothyroid
B. Posterior surface: related to
2nd, 3rd & 4th tracheal rings ot

artery

magcie thyroid
- isthemus of
- thyroid gland

| .
lSAQ Pescribe anatomy of isthmus of

> Borders: >1-h id gland ?
_ . yroid gland 7
A. Upper border: shows anastomosis MCQ : Posterior surface of isthmus? 2,364

between the two superior thyroid arteriess, _ ., ring
B. Lower border: related to inferior thyr , I0ea Ima, anastomaosis

between infe.rjr thyroid arteries
M N

Wuumw—mqu Sule 1 511:.“—&2;,_“‘.{4,‘4 s S IEI
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_ _ Hyoid Bone
- It1s a small conical process

that extends from the upper Thyroid Cartilage~|

border of the 1sthmus. Thyroid line
Cncoid Cartilage\ ({58 |

1vrohvoid membrane

- It connected to the hyoid MCQ

Thyreid Gland

I Pyramidal Lob
bone by a fibromuscular ok
band, the levator glandulae LeiLbe

thyroidae.

Trachea

—MCQ ¢ Leva’ror glandulae thyroidae connect pyrammal lobe with: Hyond bone ==
B L R S —— s IS%
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Origin, Terminationg Jbranches]! <, slhas
muscular s glandular .. Sas Lia beachesdt! i @
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External carotid
artery
Supernior
artery

-.-._a.-.,-:,,,.,;;,,._

A1 I.l|l|||..JJ|l

Inferior thyroid
artery T

Thyrocervical
trunk

Right
subclavian arlery

Brachiocephalic trunk

Isthmus of
thyroid gland

S Lt cOmimon
carotid artery

Leaft subclavian artery

Arch of aorta




Origin: external carotid artery. MCQ

Course: accompanied with MCQ age Whlch of ’rhe followmg accompany
external la ryngeal nerve MCQ with external laryngeal nerve 7 Superior
thyroid artery

Termination: it ends in the apeEX MCQ : Origin of superior thyroid artery?

by dividing into: Ex’rernal carofld artery

Anterior branch that anastomoses
with its fellow of the opposite side.

Posterior branch that anastomoses
with inferior thyroid artery.

f ,
.
= R ]
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aaaaaaaaaaaaaaaaaaaaaaaa - 15" of May District - Gamasa City - Dakahlia Governorate
di R 3l




AAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAAA

Right Vagus Superior

nerve e l;goid Th _r;oid thyroid artery
- one cartiage
Branches of thyroid artery: woie—Aha \ /o External carotid
laryngeal nerve \_ o N “ artery

Internal carotid
artery

1. Glandular branches: to the apex MCQ. e

superior laryngeal

& upper 1/3 of the thyroid lobe and ‘ Y
upper 1/2 of the isthmus. external

superior laryngeal—

_ Left Common
— carotid artery

2. Superior laryngeal artery: pierces ot o
the thyrohyoid membrane. Thyroid
g!and __— Thyrocervical

tronk

3- InfrahyOId artery Right recurrent
4. Artery to sternomastoid muscle,  rnseatvene

muscular branch JL 9 ¢4 = Josiows (S

5. Artery to cricothyroid muscle. —— —_ Left recurrent

‘jerve

MCQ : The glandular branches of the superior thyroid artery supply whlch par’rs of the thyroid gland"

—

Left subclavian
artery

o

~ Apex and upper 1/3 of the thyroid lobe and upper 172 of the isthmus

L) Spcaa pdtl Aosdull Asolall wiow sl asgall
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2. Inferior thyroid artery

Origin: thyrocervical trunk from 1st part of subclavianMcQ /% _

N

artery. MCQ ~&=: Which of the following

ied wi - ith I |
Course: accompanied with recurrent laryngeal nerve jg 7 0oty WEE ESIEEERT o VAGES
nerve ? Inferior thyroid artery

related to it close to the gland' MCQ MCQ : Origin of inferior thyroid
Branches: <— st i musevlar <5 uls

artery 7 Subclavian
MCQ : The glandular branches of the

1. Glandular branches: to the base & lower 2/3 of the M@ "ferior thyroid artery supply which
parts of the thyroid gland? Base and

thyroid lobe and lower 1/2 of the isthmus. lower 2/3 of the thyroid lobe and
2 ] Parath ro i d Iandse May be supplied by superior also but mainly inferior 'ower 1/2 Of fhe lehmus
2 Inferio¥ lar rg] eal arter MCQ a¢s : The main blood supply of
' yng Y. thyroid gland is : Inferior thyroid
4, Tracheal and esophageal branches. artery
MCQ ~¢=: The main blood supply of

5. Ascending cervical artery: anterior to scalenus anterior. . atnyroid gland s : inferior thyroid
- M N U SRS e e e e e

medic@mansnu .edu.eg m m
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4 It may be present.

4 Origin: it arises either from the arch
brachiocephalic artery.

J Ascends In front of the trachea to su

1 It is a potential source of bleeding w

3. Thyr0|d Ima artery:

of aorta or from the
MCQ

oply the Isthmus.

nen performing procedures in the

midline of the neck inferior to the isthmus.

NB: Accessory thyroid arteries: From the esophageal and tracheal branches.

- Isthmus supplied by : Superior thyroid artery, inferior thyroid artery & thyroid imashes
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Fauly Of Modiine - NANSOURA WAT Thyroi(l Gland
Venous Drainage:

Anterior View

1. Superior thyroid vein: it
ends in internal jugular vein.

2. Middle thyroid vein: it ends
also in internal jugular vein.

3. Inferior thyroid vein: it ends
in brachiocephalic vein.

The Superior
Thyroid vein

MCQ : The main venous drainage of thyroid gland is Im‘ernal jugular vem‘

S he Superlom
M N U e
aaaaaaaaaaaaaaaaaaaaaaaaaaaa of May C
1 medic
o il




& Internal Jugular

Superior thyroid :
vein

veln

Middle thyroid
vein

4

Inferior thyroid
vein

Left brachiocephalic
vein = 2Es

U ENT] Aoolall ol asgall
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cervical lymph node L&) é a5 g
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Upper deep
cervical nodes

Prelaryngeal
nodes

|

. Upper parts: upper and

deep cervical lymph P W

- .

. Lower parts: lower deep  °  piiiines
: nodes Y
2

cervical lymph nodes.

- Isthmus: pretracheal
lymph nodes.

i Lower deep
| : ; | cervical nodes

Paratracheal nodes

s————1
M N u Aalgdall Aladlowe - duaas Adsae - gule 15 Adlaie - lobewdl Joalsl B >lall
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$yalall i dala sl
” Applied anatomy for thyroid gland ==

Injury of laryngeal nerves during thyroidectomy may cause hoarseness of
voice

1) Try to avoid injury of external laryngeal n while ligating superior

thyroid artery by ligating it near to the gland (as it lies away from the nerve
at that position). MCQ

2) Try to avoid injury of recurrent laryngeal n while ligating inferior

thyroid artery by ligating it away from the gland (as it lies away from the
nerve at that position). MCQ

MCQ : Superior thyroid artery is ligated Near the gland to avoid external laryngeal nerve injury. ___
MCQ : Inferior thyroid artery is ligated Away the gland fo avoid recurrent laryngeal nerve injury
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Case study

54 years old patient suffering from palpation, alertness and
irritability. Lab examination and U/S was performed indicating
goiter. Thyroidectomy was done but the patient suffered from post-

operative hoarseness of voice.
Explain?!!!

&\\‘M/Mﬁ\%/ﬁ
(e = ase
o ~ o o
o~ o

NB:

1. Unilateral or partial injury of recurrent laryngeal nerve may result in transient hoarseness

of voice.
2. Bilateral nerve injury of recurrent laryngeal nerve may present with severe respiratory

distress and stridor requiring immediate airway management and potential tracheostomy.

M N u AalgBall Aladlowe - duaas Adsde - gule 15 Adlaie - lobesad! Joadl B >lall
aaaaaaaaaaaaaaaaaaaaaaaaaa - 15" of May District - Gamasa City - Dakahlia Governorate
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Massive Thyroid Enlargement

— M N u ® Named artery ligation to prevent hematoma===

International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate
medic@mansnu.edu.eg




Aoolall Aicw ! Gsdacill Aoolall wnos sl asgall

=
Aalgdaldl Adadlowe - duaes Adsae - gule 1S ddladie - lobead! Joadl B >ladl
International Coastal Road - 15" of May District - Gamasa City - Dakahlia Governorate

medic@mansnu.edu.eg




llllllllllllllllllllllllllllllllllllllllll

Site of parathyr0|d glands

The two superior

parathyroid glands are the k
more constant in position and \ j
lie at the level of the middle of ., *
the posterior border ftheNmposmmm |
thyroid gland, usually at the

level of the inferior border of
the cricoid cartilage.

© MAYO FOUNDATION FOR MEDICAL EDUCATION AND RESEARCH. ALL RIGHTS RESERVED
2 "
—
M N u ‘u‘iu|~hhw—mm“—,gu15m—,wh‘u@u”)u e 2
-~
llllllllllllllllllllllllll - 15" of May District - Gamasa City - Dakahlia Governorate
i -edu. Se
Amotall éa a0 "

Parathyroid glands
{on back side of thyroid)
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Site of parathyroid glands

Right Lateral View

Superior Thyroid Vein

* The two inferior parathyroid glands | ..., Jugular Vein
usually lie close to the inferior poles A
of the thyroid gland. f.;

* They may lie within the fascial sheath,
embedded in the thyroid substance,
or outside the fascial sheath.

* They may be found some distance
caudal to the thyroid gland, in
association with the inferior thyroid

", Middle Thyroid Vein

Inferior Thyroid Vein

veins, or they may in the superiorX

mediastinum in the thorax. 1 Recurrent laryngeal HQYVGJ|HL’.QMJLS siSall
T W -

To Brachlocephallc Veins

—_—
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®
Trachea (Breathing Tube) ©
Esophagus (Swallowing Tube)
Recurrent Laryngeal Nerve (RLN) @

SICICICI®ISIO

Parathyroid @
Sternohyoid Muscle a3
Sternothyroid Muscle

Sternocleidomastoid Muscle
Fat Layer Under Skin

Skin

Carotid Artery

Jugular Vein

Vagus Nerve

Carotid Sheath
(Contains 11-13)

-_—
Aalgdall Aladlowe - duacs Adsae - gule 15 Adlaie - lobewll doadl B >iall
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Features of parathyroid Glands

Superior —q ‘

laryngeal nerve

* The parathyroid glands are
ovoid bodies measuring about

Superior —
laryngeal nerve

6 mm in their greatest

Vagus nerve ——

diameter. Left lobe of mi?r';’ic'f’;ir?é
thyroid gland
* They are four in number and .
Superior upenor:
are closely related to the perathyroid gland PareyoN der!
posterior border of the thyroid . eror i okl

gland, lying within its fascial
capsule.

Recurrent
laryngeal nerve

Recurrent —
laryngeal nerve
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POSterlOl' Posterior aspect of the thyroid gland

B/

Thyroid cartilage

Inferior constrictor
muscle

N

Superior
Parathyroid
glands

{Thyroid gland

—— Thyroid gland

= Superior and inferior
parathyroid glands

Inferior Inferior thyroid artery

Parathyroid
glands

Recurrent laryngeal nerve

8) h
Trachea ROPTARYS

Trachea

-_—
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Blood Supply

] The arterial supply to the parathyroid glands is from

superior and inferior thyroid arteries mainly
Inferior thyroid arteries.

] The venous drainage is into the parathyroid veins
drain into the thyroid plexus of veins of the thyroid gland
and trachea = @

artlery  syperior parathyroid gland

ra-
thyroids Inferior thyroid artery

¢ ‘i Recurren t Inferior parathyroid gla
Inferior R S

______MCQ: Blood supply of parathyroids gland : superior & inferior
MCQ : Parathyroidis supplied mainly by: inferior thyroid artery
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Superior

Superior —
laryngeal nerve

laryngeal nerve

Vagus nerve ——

Right lobe of
Left lobe of thyroid gland

thyroid gland

Superior

Superior
parathyroid gland

parathyroid gland

Inferior
parathyroid gland

Inferior
parathyroid gland

Recurrent
laryngeal nerve

Recurrent
laryngeal nerve

-_—
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Foramen caecum

Steps:
1) Median bilobed diverticulum in floor of

primitive pharynx between the processes of

Thyroglossal duct
Hyoid

Thyrohyoid membrane

tongue

Thyroid cartilage

2) It descends ventral to pharynx, hyoid &
thyroid cartilage

Cricoid cartilage

3) During its migration, it is still connected

to tongue with thyroglossal duct

Thyroid gland




4) It reaches its final position in

front of trachea in 7th week MOQ laa ags
5) It that time, It Is formed of 2 lobes
with a narrow isthmus

6) Thyroglossal duct: disappears except
a) Foramen cecum of tongue at its proximal part

b) Pyramidal lobe & levator glandulae

thyroidae at its distal part

Foramen cecum

Persistent
thyroglossal
duct

Thyroid
gland

Trachea

Thymus




7) gland becomes functioning at 12th
week with colloid- filled follicles Q
8) Parafollicular cells, (C cells) T

secreting calcitonin, derived from s
ultimobranchial body at 5th pouch. e
M = Hypobranchial eminence inferior parathyrold

NB: ultimobranchial body is an out pocketing of the fourth

thymus

pharyngeal pouch that fuses with the thyroid diverticulum,

giving rise to calcitonin-producing C-cells

- All glands originate from : Endoderm

foramen cecum

thyroglossal duct

, .
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Dosrum tongue

diverticulum

' Uberc,
|

Levator
glandulae
thyroideae

Thyroglossal - Thyroid

| ’ primordium e
Obliteration | branchia )

Thyroglossal duct | \ |
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Anomalies of thyroid

1) Aplasia or hypoplasia <—#senesis b <o
2) Aberrant thyroid gland: found along path of thyroid S

descent N/ Supranyoid
a) Lingual thyroid: found at base of tongue bl
due to failure of descent
b) Retrosternal thyroid:
due to excessive descent
3) Anomalies of thyroglossal duct:
a) Thyroglossal cyst:
found along path of
thyroid descent at midline
b) Thyroglossal fistula: opening at midline of neck

Track of thyroid descent and of a
thyroglossal fistula

Thyroglossal cyst or ectopic thyroid

Pyramidal lobe

Retrosternal goitre

- saliva ",]"“
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Anomalies of the thyroid gland

gt
P T = N
Agenesis Aberrant thyroid Thyro-glossal cyst
o T S | S
- It means congenital It means ectoplc thyrold It Is located close to the
absence of thyrold gland, tissue along the course of the middle line, and moves
causing congenital thyro-glossal duct (lingual, with deglutition (compare
cretinism. supra-hyold, retro-hyold, or with branchlal cyst).
R Infra-hyold thyrold).
rgus iprobd PR
/to-u-uo Noge

Anwasny
7 Wiprndd s

o,
Focamen cooum of /1B
tongue ~

Nermel poaition

Pycamilal lobe of the gand
Thyro-glossal cyst
Aberrant thyroid Cararsi twacranasst fs et
-_—
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* Embryologically, the parathyroid ,
glands derive from the endoderm of '
the third and fourth pharyngeal |
pouches. \

* The third pharyngeal pouch gives rise \
to the inferior parathyroid glands.

*the fourth pharyngeal pouch gives rise
to the superior parathyroids.
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Pharyngeal
Pouches

Thyroid gland

Ultimobranchial body

Superior parathyroid gland
Parathyroid
yr Inferior parathyroid gland
Third pharyngeal
pouch
Thymus
Fourth pharyngeal

Ultimo-branchial body
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Quiz 1

1- Superior thyroid artery arises from which artery
A- Internal carotid

B- External carotid

C- Subclavian

D- Vertebral

ANSWER: B
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Quiz 2

2- Thyroid gland reaches its final position in front of
trachea in which week

A- 4t
B- 5
C- 6
D- 7th
ANSWER: D

medic@mansnu.edu.eg



References for further readings

» Oxford Handbook of Clinical Medicine (3rd edition).
« Gray’s anatomy for students
= Longman’s medical embryology 10" edition , T.W.Sadler

= Chen CJ (2001) Suprasellar and infrasellar craniopharyngioma with a persistent
craniopharyngeal canal: Case report and review of the literature. Neuroradiology 43:760—762

= Chong BW, Newton TH (1993) Hypothalamic and pituitary pathology. Radiol Clin North Am
31:1147-1183
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