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THYROID GLAND DEVELOPMENT

AThe thyroid gland is the first of the body's endocrine
glands to develop, on approximately the 24th day of
gestation

Alt begins its development from a median endodermal
thickening in the floor of the primitive pharynx just
caudal to the future site of the tuberculumpar
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Figure 17.10 A. Development of the pharyngeal clefts and pouches. The second arch grows over the third and fourth

arches, burying the second, third, and fourth pharyngeal clefis. B. Remnants of the second, third, and fourth pharyngeal
clefts form the cervical sinus. which is normally obliterated. Mote the structures formed by the variocus pharyngeal pouches.
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Figure 17.18 A.The thyroid primordium arises as an epithelial diverticulum in the midline of the pharynx
immediately caudal to the tuberculum impar. B. Position of the thyroid gland in the adult. Broken line, the path of
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Figure 17.1 | Migration of the thymus, parathyroid glands, and ultimobranchial body. The thyroid gland originates in the
midline at the level of the foramen cecum and descends to the level of the first tracheal rings.



Descent of the Thyroid Gland

AThickening forms alowngrowth thyroid
diverticulum which grows into the underlying
mesoderm, and as the embryo elongates and the
tongue grows, the diverticulum descends in front of
the neck and pharyngeal gut

AThe diverticulum is connected to the tongue by a
narrow canal, theéhyroglossaduct, which opens in
the tongue via thdoramen cecumwhich persists as a
vestigial pit on the tongue



Tuberculum impar

Lateral lingual swelling

Copula
(hypobranchial
eminence)

Epiglottal swelling
Figure 17.17 Ventral portion of the pharyngeal arches seen from above showing development of the tongue. | to IV,

the cut pharyngeal arches. A. 5 weeks (~6 mm). B. 5 months. Note the foramen cecum, site of origin of the thyroid
primordium.



cont

A Diverticulum grows rapidly and forms 2 lobes

A By week 7 of embryonic development, it reaches anterior to
the trachea, having acquired a small median isthmus and 2
lateral lobes. By then, thnyroglossabuct usually has
disappeared

AA pyramidal lobe of the thyroid may be observed in as many
as 50% of patients. This lobe represents a persistence of the
Inferior end of thethyroglossabluct that has failed to
obliterate.
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A THE THYROID GLAND begins to function at about the end of
month 3, at which time, the first follicles containing colloid can
be seen

A AT FIRST, THE THYROID PRIMORDIUM is made up of a soli
mass ofentodermalcells



A It later breaks up into a network of epithelial cords or plates by
iInvasion of the surrounding mesenchyme

A By week 10, the cords have divided into small cellular groups,
and a lumen forms in each cellular cluster. The cells then
arrange themselves in a single layer around the lumen

A During week 11, colloid is seen in these follicle structures, and
even thyroxine can be demonstrated



Parafollicular cells




* Ultimobranchial bodies loose their
connections with pharynx and migrate toward

thyroid gland.

* Cells of ultimobranchial bodies disseminate
within gland.

* These cells are parafollicular or C-cells.



REMNANTS OF THE THYROGLOSSAL DU

AThe normal remains of thiyroglossatuct are the
vestigial foramen cecum (of the tongue) and the
functional pyramidal lobe of the thyroid gland



Congenital malformations

A THYROGLOSSAL DUCT CYSTS AND SINUSES

A Cysts can form anywhere along the course of the developing
thyroglossatluct during descent of the developing thyroid
gland from the tongue

A Remnants of the duct may persist and give rise to cysts in the
tongue or in the midline of the neck, usually below the hyoid
bone






Thyroglossal Fistula

* Sometimes the cyst is connected to outside by
a fistulous canal.

* Then it is called thyroglossal fistula.

* The fistula may be primary when it is present
at birth. It may be secondary thyroglossal
fistula when a cyst ruptures and communicate
outside at later stage.



Thyroglossal cysts

Figure 17.20 Thyroglossal cyst. These cysts, which are remnants of the thyroglossal duct. may be anywhere along

the migration pathway of the thyroid gland. They are commonly found behind the arch of the hyoid bone.An important
diagnostic characteristic is their midline location.



ACCESSORY THYROID TISSUE

A Very rarely the thyroid fails to descend from the tongue area
resulting in dingual thyroid

A Incomplete descent, which is rare, may result iceavical
thyroidthat is seen in the neck at or just below the hyoid bone

A Accessory thyroid tissue often is fully functional, originates
from remnants of theahyroglossabluct, thus can be found
anywhere from the level of the tongue to where the thyroid
gland comes to rest in the neck



Ectopic Thyroid tissue and Agenesis

A Found in thorax in relation to trachea and bronchi or even
oesophagus

A Believed to arise from endodermal cells displaced during
formation oflaryngotracheatube.

A Agenesis of the Thyroid
A Failure of development of thyroid gland may also occur
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INTRODUCTION

A Largesendocrinegland
A Thyroidhormones(T3, T4)
-BMR
wThyrocalcitonin
-Calcium



EMBRYOLOGY

A 1st endocrineglandsto develop,24th dayof gestation.
A 2 mainstructures:
-the primitive pharynxandthe neuralcrest.

A Lateralthyroid (neuralcrestcells)
A medianthyroid (primitive pharynx)

A Formsasa proliferationof endodermalepithelialcells
(mediansurfaceof the developingoharyngeafioor).

A Thesite, 2 keystructures,the tuberculumimpar
andthe copula(foramencecun).



EMBRYOLOGY

A Thethyroid gland, originatesfrom betweenthe
firstandsecondoouches.

A Thethyroid precursordevelopgo form the
thyroid diverticulum.

A whoselumen, isthe thyroglossabtuct

A Parafolliculacells ULTIMOBRANCHIBDDY
(5t pharyngeajpouch)



GROSANATOMY
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GROSBNATOMY 2 Vv U QR

A Pyramidalobec isthmusto hyoidbone
(inferior border)
A Attachmentc Fibroustissue
-- MuscleFibres
(LevatorGlandulaghyroideae)
extlaryngeaherve
*Isthmusattachment¢Suspensorlfigamentof Berry
( cricoidcartilageanduppertrachealring)



GROSBNATOMY 2 V U QR
A Weight=25g

A Shapec pearor butterfly shape eachlobe
conical

A 2polesc narrowupperpole
--broaderlower pole

A Enlargesn pregnancy& menstruation
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RELATIONS OF ISTHMUS
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VENOUBRAINAGE

2- venous :

\

Superior thyroid vein

drain to LLV, ——— |
middle thyroid vein

drain to 1.J.V. \
inferior thyroid veins

drain to left innominate ve\

The middle thyroid vein
Is the shortest soit is the
1¢. To be ligated




BLOOBUPPLY h b ¢ Q5

A Inferiorthyroid artery ¢ Thyrocervicalrunks

A THYROIDBMA ARTERY3%individuals)
---Brachiocephalitrunk
--- Archof the Aorta
--- RightcommonCarotidartery

*(Prelaryngeahodeg; Delphiannodes)

*Innervation Sympathetiozasoconsticto( superior,
middleandinferior cervicalganglia)



HISTOLOGY
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SURGICAANATOMY

A Sternothyroidmuscles obligueline of thyroid
cartilage,preventthe lobesfrom moving
upwards

A Presencef isthmusmakespalpatingthe
trachealcartilagedifficult anddifficult
tracheostomy

A Presencef thyroidaeima A- chanceof
profusebleedingproceduresn neckbelow
ISthmusw



SURGICAANATOMY 2 YV U Q

A Thyroglossadluct cystsc remnantsof thyroglossatiucts

A Pyramidalobe andpresenceof levatorglandulae
thyroideae

A Thyroideamaartery ¢ Difficult/ bleeding
(Tracheostomy)

A Ectopiahyroid glandsc lingual/highemlaced
A Accessoryhyroid glandsc (descenipathway)

In thymus/on thyrohyoidmuscle
A Goiter



SURGICAANATOMYD 2 YV U Q
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SURGICAANATOMY
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SURGICAANATOMY

Themostcommoncourseof the nerve
= Iswithin TEGroove(48.5%),
NOTDEPICTEBIERE

Figure 11  The recurrent laryngeal nerve may pass: (A) paratracheal, (B) within the thyroid parenchyma, or (C) paraesophageal.



SURGICAANATOMYD 2 YV U Q

A Pressuresymptoms:
- Compressionf the trachea,
- Compressiomf the oesophagus
-carotidsheath,
-venousengorgement



SURGICAANATOMYD 2 YV U Q

A Injuryto recurrentlaryngealNerve
C hoarseness
- Difficulty in breathing

A RecurreniaryngeaNerve supplyall laryngeaimuscles
except*cricothyroid

A * Injuryto externallaryngealN ¢ monotonous
voice(paralysisf cricothyroid)w

A Inadvertentremovalof parathyroidglandc tetany
(fatal)



HYPERTHYROIDISM

- Over. activity.  of the- thyroid - gland.

- Women: : men ratio

- activity: of gland: :
a) - Increase - In Secretion.
D) - Increase in size.



CAUSES

1- Gr .a-Vv disease
- an autoimmune - disorder.

- Increased: circulating - level of

- 95 %.

- times.- more- common : In women
than men.



2= Thyroid: gland: tumor:
- 95% Is benign.

- history of head and neck Irradiation
and family history.

3- Exogenous- 3 and [4:
(‘rarely cause)



4- Excess [ISH secretion:

- diseases of the hypothalamus

- diseases of the pituitary



DIAGNOSIS

1 Goiter . 1n 95%:

2. sKin:
- smooth, warm. and moist.
- heat . Intolerance, - night - sweating.



3- musculoskeletal:

-Muscle- atrophy.

4- Neurological:
- tremor.
- enhanced: reflexes.
- [rritability.






2- Surgery.
- Subtotal thyroidectomy

- Indication ; for, surgery:.
a)- Relapseafter medical treatment.

b)- Drug intolerance.

c)- Cosmetic.
d)- Suspectedmalignancy.



HYPOTHYROIDISM

Under activity: of the thyroid - gland

more- in (30 - 60 years).



1

CAUSES

Inherited : abnormalkties- - of
thyreid : ‘hormone - synthesis

- Peroxidase - defect.
- lodide - trapping - defect.
- Thyroglobulin ' defect.



2- Endemic. Colloid: ' Goiter:
- before - table- salt.

liodide hormone formation TSH

S S

Thyroglobul’m%mes)

T







6- Myxoedema:

An edematous
appearance - through
out- body.

7~ others:
- loss of: libido.

- menstrual  cycle
disturbance.







Tapie 2-3  Fatnopnysiology or 1NYroid Rormones

Hyperthyroidism

Hypothyroidism

Symptoms

Causes

TSH Levels

Treatment

Increased basal metabolic rate
Weight loss

Negative nitrogen balance
Increased heat production
Sweating

Increased cardiac output
Dyspnea (shortness of breath]
Tremor, muscle weakness
Exophthalmos

Coiter

Graves’ disease (increased thyroid-stimulating
immunoglobulins)

Thyroid neoplasm

Excess TSH secretion

Exogenous T, or T, (factitious)

Decreased (feedback inhibition of T; on the

anterior lobe)
Increased (if defect is in anterior pituitary)

Propylthiouracil (inhibits peroxidase enzyme and

thyroid hormone synthesis)
Thyroidectomy

Y11~ (destroys thyroid)
B-Adrenergic blocking agents (adjunct therapy)

Decreased basal metabolic rate
Weight gain

Positive nitrogen balance
Decreased heat production
Cold sensitivity

Decreased cardiac output
Hypoventilation

Lethargy, mental slowness
Drooping eyelids

Myxedema

Growth retardation

Mental retardation (perinatal)
Goiter

Thyroiditis (autoimmune or Hashimoto’s thyroiditis)
Surgery for hyperthyroidism

|~ deficiency

Congenital (cretinism)

Decreased TRH or TSH

Increased (by negative feedback if primary defect is in
thyroid gland)

Decreased (if defect is in hypothalamus or anterior
pituitary)

Thyroid hormone replacement therapy

Copynght @ 2010 by Saunders, an imprint of Elsevier inc. All ights reserved.



CRETINISM

Extreme - hypothyroidism ;. during
iInfancy and child: hood



CAUSES

1 Congenital 'lake of thyroid - gland
(congenital- cretinism).

2 Genetic- deficiency leading: to failure -to
produce - hormone.

3 lodine - lake In the diet (endemic
cretinism).



SYMPTOMS

1 Infant -Is normal at: birth but
abnormality - appears- within ; weeks.

Protruding - tongue.
Dwarf :with: short - limbs.
Mental 'retardation.
Often: umbilical "hernia.
teeth.
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AND NOWeé

THE PARATHYROID
GLANDS



lvar{ I ¥ R & awkdétnedical
student,in 1879wasthe first to describe

the parathyroidglands.

L.V, Sandstrom. On new gland in man and several mammals, Bull Inst Hist Med 6 (1938), pp. 192-222.¢




G ! o6 zhdzéyearsago(1877)l found onthe thyroid
glandof a doga smallorgan,hardly asbigasahemp
seed,whichwasenclosedin the sameconnectivetissue

capsuleasthe thyroid, but couldbe distinguishedthere Onien ny kbrtel hos menniskan oeh

from by a lighter color. A superficialexaminationrevealed pkiilgs: cagguinr-

an organof totally different than that of the thyroid and

with averyrich @S NBE F G Af A (& d¢ VAN SANDETRON

a { rBuchthe greaterwasmy astonishmenttherefore B e
whenin the first individual (patient) examinedl found on 1 R s

both sidesat the inferior border of the thyroid glandan o e v Sl v e Wkl s e
organof the sizeof a smallpea,whichjudgingfrom its : ".."- i ,',"";f'.;’l‘.i.' f
exterior did not appearto be alymph glandnor an H: i 1 e e e i
accessoryhyroid glandand upon histological 0 DI SR SRS ;‘I

examinationshoweda rather peculiard i NHzO & dzNB & €



ATheparathyroid glandsare oval shaped,well

encapsulatecand smooth, often the sizeof a

split pea,andyellow, pink or tan in color. ,
ANormalparathyroid glandsmeasure N\ Parathyroid
) g N s Gland
) ) ) Thyroid p -\-»% L
approximately 6 mm in length,3¢c4 mmin Gland N VY

transversediameter,and 1¢2 mmin

anteroposteriordiameter.

A Theyusuallyweighsaround29.5mgg 17.8

with areported upperlimit of 65mg.



ATheyhavea distinct,encapsulatedsmooth

surfacethat differs from the thyroid gland,

4 normal parathyroid glands
posterior view

which hasa more lobular surface,andlymph ’ ” S—
Supernr)\re!rz\agngeal [\. 4 A -‘;\ s g
nodes,which are more pitted in appearance. ) " )
agus nerve —
AThecolor of th thyroidglandsistypically it .4 Rl
ecolor of the parathyroid glandsis typically ‘ / T
i i I Superior parathyroid “ x Q\-‘Q "-: , | Superior parathyroid
light brown to tan, whichrelatesto their fat i A e - and
a B < :
. . \\ Ly - | AR
content, vascularity,and percentageof oxyphil I | s

Recurrent laryngeal

cellswithin the glands Theyellow color may be e

Recurrent laryngeal
nerve

confusedwith surroundingfat.
A A distinct hilar vesselis alsopresentthat canbe i
seenif the surroundingfat doesnot obscurethe

glands'hila.



AThe superior parathyroid glands are

most commonly located in the

4 normal parathyroid glands

posterolateral aspect of the superior postatiorview )
n

Superior laryngeal
nerve

pole of the thyroid gland at the seues §

nerve

cricothyroidal cartilage junction. They "™

Left lobe of thyroid
gland

4 W g e
\ e
- e y - | Right lobe of
: 2l i f thyroid gland
| I\ pS R, ) £ ;i
(! \‘ --\ » “"‘4 ,’: .
1 ‘ \ / i 7o) Superior parathyroid

are most commonly found 1 cm above

the intersection of the inferior thyroid —swe e

gland \‘\\D';‘ gland
A =kt
artery and the recurrent laryngeal ... RSl " & | [—

gland gland

Recurrent laryngeal
nerve

n e rve . Recurrent laryngeal

nerve

AThe inferior parathyroid glands are
more variable in location and are most
commonly found near the lower

thyroid pole of the thyroid.



A Thesuperiorglandsget 80%supply
from the inferior thyroid arteries,

15%from the superiorand 5%from

elsewhere.

A Theinferior glandsare 90%supplied

by the inferior thyroid arteries and
10%from the superiorthyroid

arteries.

A Venousdrainageisinto the plexus
of veinson the anterior surface
(front) of the thyroid comprisingthe
superior,middle andinferior thyroid

veins.

. — Right internal
by jugular vein

Right common
carotid artery

LEFT

SUPERIOR .
PARATHYROID Thyroid gland
GLAND : : j

LEFT BT : RIGHT
INFERIOR ‘1 W | SUPERIOR
PARATHYROID B4 Wos N PARATHYROID
GLAND TR g \ GLAND

Left inferior . 7] N b WY [0 Y RIGHT

thyroid artery . \ £ _7 ., ’ ( gl;iﬁrlgsnom
Left subclavian - S 3, ’ # ot GLAND

artery \ Y

> U
Left common Trachea
carotid artery
(a) Posterior view



Theparathyroidsare suppliedby
thyroid branchesof the cervical
sympatheticgangliawith a mainly
sensoryfunction, detectingstretch
within the glandsthat givesriseto the

sensationof painin somedisorders.

=% Tarsal muscley

Tympanic plexus —4

Carotid nerve—, 4

Superior cervical ganglion —\

CN %‘r » cl
C'N/’ ] p s Ext, carotid plexus :
S =i C.
C_‘ )
d (‘J
CN | Laryngo-pharyngeal br, ;—‘
Middle cervical ganglion i
C.N % 0
$ L— Thyroid br —
C,,N 4 RN\~ Tr. Pr.of C, V
" ' ¥ "'V‘I\‘}‘
C ! i 2W-— Infertor cervical ganglion

‘@"‘:‘N

\ } Cardiac branches

. f
. vy . K ; N | N
Subclavian art (Ist part) Cervical pleura

C1;\' o CN=1lstto 8th cervical nerve in succession




AAbout 15-19%of the glandscanbe found in
ectopiclocationsanddistant from the thyroid
lobes,mostly posterior alongsidethe esophagus,
in the upper anterior mediastinum encapsulated
In the thymus,andwithin the carotid sheathor
evenrarely (0.54%)embeddedwithin the thyroid

itself.

ATheectopicor aberrantlocationsof the
parathyroid glandarerelatedto discrepancies

duringembryologicaldevelopmentand descent.



A Thesuperior parathyroidsare derivedfrom the

fourth branchialpouches(alongwith the
ultimobranchialbodies, whichdifferentiate into the

parafollicularor Gcells,that secretecalcitonin).
Becausedhe superiorparathyroid glandsmigrate
with the ultimobranchialbodies,they remainin
contactwith the posterior part of the middle third
of the thyroid lobes,and may cometo be found at

the tip of the tubercle of Zuckerkandl.

A Theinferior parathyroidsare derivedfrom the third
branchialpouches.alongwith the thymus. This
embryologicaldevelopmentof the inferior
parathyroidsin the sameplaceasthe thymus
explainswhy parathyroidtumors may be found
within the substanceof the thymus andin the

mediastinum.

Embriology

Parathyroid Il

Third \

branchial
pouch

Parathyroid IV

Fourth
branchial
pouch

Fifth branchial
pouch

Ultimobranchial
body

Foramen caecum
—— Thyroglossal duct

Median thyroid

}Tnmus
Trachea

Esophagus

Parathyroiddevelopmentbeginsaroundthe
fifth or sixth weekof life at the level of the
pharynx,with all parathyroidsmigratingdown
into the neck.



A TheTubercleof Zuckerkand(TZ),is the remnant
of the lateral thyroid process.

A It isanimportant anatomicstructure that serves
asa reliable landmarkfor the recurrentlaryngeal

nervein thyroid surgery.
A Removalof the TZis critical for the adequate

performanceof atotal thyroidectomy.

Infersor thyront artery




Chiefcells- are more numerousandhavearound
nucleussurroundedby a smallamountof cytoplasm,;
secretethe PTH

Oxyphilcells- are seenin scatteredgroupsamongthe
chiefcells.Theyhavea slightly smallernucleusand

eosinophiliccytoplasm.Theyhavea secretoryfunction,
andtend to becomemore commonwith age,but their

preciserole isnot clear.

Adiposetissue- thesearefat cellswhichaddbulk to
the glandsandincreasewith ageand obesity.
Fibrovasculastroma - this is fibrous tissuethat gives
form to the glandscontainingthe capillariessupplying

them with blood.

Histology
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Osteoprotegerin(OPG)

PTHhasadual effect on bone.

Intermittent PTHexposurecausesosteoblastproliferation, leadingto anincreasein bone mass.
ContinuousP THexposureresultsin RANKIlupregulationand concomitantOP GsuppressionOPG

servesasadecoyreceptor for RANKland preventsits interaction with osteoclastRANK)The
stimulated RANKERANKinteraction leadsto osteoclastproliferation andincreasecbone

turnover.



