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““A word or phrase that is used to mean a particular thing.”’
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“Medical or more precisely biomedical terminology is a set of specialized terms
and expressions usually used by the biomedical professionals to refer to certain
aspects within their domain. It is the formal and standardizes language used
within the biomedical domain to achieve accurate and effective communication

and to eliminate or minimize misunderstanding”.

(Nour-El-Deen,2020:3)
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"Medical terminology is the study of terms that are used in the art and science of
medicine. Itis a specialised language with its origin arising from the Greek
influence of medicine... many new terms are coined daily; however, most of

these terms are composed of word parts that have their origins in ancient Greek
or Latin." (Rice, 2005, p:02).
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“Descriptive  medical jargon refers to expressions used by the
physicians /scientists to describe certain aspects. For example, to describe an
anatomical feature in the human body, function, color, size, shape, etc. Such

terms are usually comprised of Greek and Latin elements.” (Samar Nour-El-
Deen,2020:4)
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Acronyms are words (or abbreviations) typically comprised from the first letters
of a certain phrase and thenused as a separate word. Mostly, but not always,
acronyms are expressed in uppercase letters. For examples. (Samar Nour-El-
Deen,2020:5)
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el 3 358 ) Slisened) ISse SN HEGY Bylasd Ailaia) b AdUadlly £yl (g 138
P Al B Jidie haa S o0 g laall aaall DA (4

plakal) s e Jgged) () g Ly aval) 3 pall) cV aes plas -

sl LA ey judan —

Ol (ahe b oSanll -

(2020, 598 Juald () L) 2ie Aaliall Alall 8 oSl -

C e g BN N AV e gl 0 Alghese A seill dals ligars Gllia -

SV oY) 5005 psandlll =l (g5inn il B agall L)l Bax]) (50168 LOIAY il
(Bolead) pasall (k) © ol 3 Sl (gien o Blaall ulySall o) 5

slaall asd) cilalhiaa das s 8.1

G 51390 (awn S alhiad) 5 a8l Gl e ladie) 8 cea i) iyt 333 (e al)
Slebals @bl o Lia Ladiels. i oLy ansiall Ll lal a0 desil) illl e Gl 2ay
chlaga jind das il

Christine DURIEUX (1990) Documentary Research sl Caul) 1.8.1

el sae iy calal) ding ALy an el b asi ) daaluY) BIGN o Abs Gl iiay
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"iay " plbuas ciupi1.1.8
(*) Abmall g9 00 g B Gonill abaa (3B ol cale Lalis g¢b pana (g SN adige o
el (o s g £iing Bl ing B8 Bl 5 s ke 15 iyl e i
doadd (i) ot AEC Al gl el Gonal) 8 Al i Ausjie o drala (pe Al
(23:55 deld) 2022-01-17 5L &b, cine

LWL Cambridge dictionnary g iSN1 (agalal) adje g

"A detailed study of a subject, especially in order to discover new information or
reach a new understanding. "

(www.dictionary.cambridge.org15:20 4slull 2022 -01-17 3 L3 & k)

(Liens). 2 asgie (I Joaaslly Ba0n dagles QLIES) Jal (0 Lass Yy ¢lo g gungal Aliaia Ay

" as" il G 2.1.8.1

rAUIS Ll o je 5 Lalaia baas e rsail W jliaial) g il slaall i 5 58 (34

loelaly iloshee Jsbian i) 525 clgale (3e duale Byl ann Slaghedll Janas il e’
Gl 3l daby cdoalall agising (AY) sgan Whiely Ll LA Las lplaal
5o J5Y) gl ol diag dae) die Bpala e ol Byl Bysear Giald) gt sl A aalyall

(610:1994, ua)."lgie s3li¥) caa A jabeadll 353

s e 1305 Aalally Gl Liagead dan il Jow digedt Cingy il Candll e an il alaiel
ALE Laglen Yol asis o 585 Lagate Liua dan Cangll il adigill Candl) Jans” gay99 Cuieas S
Byl aDliial (S IS Lgalatindy ndacal dal Ll adisg (5l ila (o ST Ay gl

(27:2007 52,59) " Aen il diss 3
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https://dictionary.cambridge.org/dictionary/english/order
https://dictionary.cambridge.org/dictionary/english/discover
https://dictionary.cambridge.org/dictionary/english/information
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slaall 28| aleg bl mlbaal) J¥) Juadl)

5 bl QLaS) Jal e dfige Cagay aldll ga adgll Gl daladl Caplall DA e

O ol Gand) (i By slaial) il pgd (10 S el Gl " gu) 93 Cieas S B
S angiall oS 5 pamgal e sod IS Jean A (galad) (D danill e eV 138
RIS T Lo Jlae 8 daads iy lga ansiall piinid o Wl By palls bale (58 Gl Cagindl)
Gl Dyl g8 5 culad) oyl 138 plia) Y digall il e Lo Gy 8 e s 5 ole

(113:a0al (ud)". b5l

el agh ol (e anjiallingll dallly JuaYl Al & &850 Gl Bygpin gayg0 S5 Nl
Aalie daayi Sladly L)

Al Ead) @l 2.8

bl gd o an sl alee aledlansiall 2ol ) &S5 Gand) Ll g4y 98 O S <)<
pabaall  Gasalgal) o alaie YU 40 dbsial) Gl g gaball 5 Lansill goasal oY) Caisi-
Aliaiall bdazall iaas o5, lgie 2SI Adae DA dalaie Cilalas aagy (336l Plaiul-
cpadle gl malaall LK Jganddanlsy danjill g gungas

pglsaial dal ggngall G dualall CV ) 8 palaial) dal Jlai¥ -

angll 5 aead) faalll ST oSl se) -

e oY) CCER S oo rans Vs dlae el ansiall aals (AfsH Gl of Jsill dda
s> Qs o Jsanll mac (&GN Gl O] " 90098 G S S5 daa il Lgaykan (Al

caen ¥ el 138 ) anad) Gosilall (el dddy clalhoad) pe L 5 cuee gocase
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slaall 28| aleg bl mlbaal) J¥) Juadl)

G il i) gpmgal) o s el Lk ) AdUaaY) SSE UK o
Clialss Al IS Sy ol 4 atiye il bk suss Cilasbee mox 8 aY) 13 oSy den s

(142:2007433de) ".)i‘ BEOY &1’:\3

Peter Newmark’s Translation Methods & Lgy iy aie daail) G,k 3.8.1

dansill (Bl 5 milany 233 i) 5 o)l Lanjie () Jeas of opgdier Gl of lagsd S (o
Ayt Cagedd saclud 28

Word—-for-word translation 4.< 4alS daa i .1.3.8.1

Gl i e Y ahall el ogdin WY i) Laly 068 Y oS0 Ul Ayl ods Janiad
+ 3 gl

““This is often demonstrated as interlinear translation, with The TL immediately

below the SL words. The SL word-order is preserved and the words translated

singly by their most common meanings, out of context.”’(Newmark,1988:45)
Ll Sl Jaud Bpilie Cargll A2l 2gmg e oAy Aeay 4 o ol muag S L G
SV lgileey 83yiie Aanjidd) LSy jaadll dall b lS) Cangy LlasY) S Ll
(Len )" Blandl 18 e ut
Literal Translation 4.3l daa il 2.3.8.1

e inall 05 Lo ol (S0 cJea) Lei sl Ylanad SSY) Aoyl o 4 al) das sl
“The SL grammatical constructions are converted to their nearest TL

equivalents but the lexical words are again translated singly, out of context.

21



slaall 28| aleg bl mlbaal) J¥) Juadl)

Apre-translation  process, this indicates the problems to be
solved.”’(Newmark,1988:46)

Laesaall Gl (ST Cargll A2l 8 Lgi¥olee ol ) dcadd) A2l Logatl) Il Jugas "
"lela Cpai ) COIEA ) 13e el cen sill Al daleaSs gl )l B3yt (531 Bye ansih

(\e2s3)

Faithful Translation 4.4 daa il 3.3.8.1
geaiall e Caagll Aallly panll Ae Lall sale] Gl bty 38 5 Jual) e oy an il ashs
REWANE

““A faithful Translation attempts to reproduce the precise contextual meaning

of theoriginal within the constraints of the TL grammatical structures. It
‘transfers' cultural words and preserves the degree of grammatical and lexical
‘abnormality’ (deviation from SL norms) in the translation. It attempts to be
completely faithful to the intentions and the text-realization of the SL
writer.””(Newmark,1988:46)

Gl dusatl) Sl 508 Gaa Jeadld B8N Bl eal) 1) sale) daliall dan il Jolat”
oo ahall) eaxally geadll "33 dayy o Lablaty LN cldS) Jan SIS 5 Cangll
Ll (olS Ll Ladla) sl of daliad) deajill Jolad Ldeasil) 3 (Lacaal) A2l jules

(LI:XAL‘):!) ", )..LAAM

Free translation 3all daa il 4.3.8.1

Adiie LS ) Ball) 8 ead) (e 2 Ul s il ash coaill el agh de;
“‘Free translation reproduces the matter without the manner, or the content

without the form of the original. Usually it is a paraphrase much longer than the
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original, a so-called intra-lingual translation, often prolix and pretentious, and

not translation at all.”” (Newmark,1988:46)
Bale) 058 Lo Bale cdual) USE 05 gl S ARl (g eY) 2l awd sal) dea gl
(iliag Johae Gla¥) e S B Gn daa il e L dial) e IS Jobl delia

(Wans) " DU e dan il

Communicative Translation i lalgll das il 5.3.8.1
ciliall e ey _gh cdlase Cangl) Aall) 8 Aadiceal) Aall) Adealgill daa ) Jant

““Communicative translation attempts to render the exact contextual meaning of
the original in such way that both content and language are readily acceptable

And comprehensible to the readership.”” (Newmark,1988:47)
Cilpse ARl (sl Juad Aiyhay Jead 380 Ll el a Llalsill L il Jslas”

(Lo ) " bl el
Peter Newmark’s translation procedures ¢ jlagsi yinl daayill el 4.8.1

il dea sl Jlae 8 @Dlags i Gl Clalgal ol aaf e Cunall ) duhall o3 s

Akl

- e

"While translation methods relate to whole texts« translation procedures are used
for sentences and the smaller units of language. Since literal translation is the
most important of the procedures. We shall now discuss the other procedures,
whose use always depends on a variety of contextual factors. We shall not
discuss here  the special procedures  for metaphor  and

Metalanguage."(Newmark,1988:81)

23
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lgaladiodading Al g AY) el oY) il clehal) ool o Lyl dea gl Y. jaaY)
Aallly Blanadl] dalall cilelal) ba Gl ol (Kl abad)l Jalsal) (e degiia Ao gana Ao Wil

TRANSFERENCE (152!} 1.4.8.1
Jers Cus (goadll (gginal) o paill b SIS aaat] Galall assld s jiall L aadiey dasha
The Holy Quran auSll oLl : Jlie. caall iy of 050 (a1 calelS 88 b€ 258 Jlasialy

“Transference (loan word, transcription) is the process of transferring a SL
word to a TL text as a translation procedure. It is the same as Catford's
Transference, and includes transliteration, which relates to the conversion of
different alphabets: e.g. Russian, Greek, Arabic, Chinese, etc. - into English,

The word then becomes a 'loan word'.”’(Newmark, 1988:81)

ey ehalS Cangll Al Gai ) Jeal) Al LS 5 didee sa (o cBlatine dalS) Jaill

Ailagl) Cagpal) Jisats Jasiyy (63 gudail) (panatiy Jsgatll (o \guais (Cartford) alS 5,58 Lg3)

gt laie Aalaty) ) s cdnally canally cdlislly Lowg )l e (53Y) cilall dabaal)
(Lo ) " ALS YA s AalS' Aal])

NATURALAZATION akil) 2.4.8.
lelan 5 laay 5 Wingn Caagll Zalll U Haeadd) A2l (cpe A€ ogatil Cagladl) 138 amjial) addiigy
Philosophy 4a.lé : . (ddd

““This procedure succeeds transference and adapts the SL word first to the
normal pronunciation, then to the normal morphology (word-forms) of the
TL.”’(Newmark,1988:82)
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Uil pa b cgalal) hall we Yol aad) Zalll AS iy disatll 8 chaY) 1 mad!
(Lian i) " iagl) Al (lalsl) JIS) paidal)

FUNCTIONAL EQUIVALENT _idis Ciy)yal) 3.4.8.1

5 dsely Lo Cargll 2l LY aeadd)d Galll e aeil) ol AU agien (3 iaall aagiall Jeas
Hello aSile sl : e ¢ dnal) b agle Cajlaie 5 allay

““This common procedure, applied to cultural words, requires the use of a
Culture-free word, sometimes with a new specific term; it therefore neutralizes
or generalizes theSL word. This procedure, which is a cultural componential

analysis, is the most accurate way of translating.”’(Newmark, 1988)

e Blaly (A8ED e A AS aladial (L8lED Gl e gudadll cailall elay) 1aa callay”

GUsSall bt sag shal) 138 saall dalll ZaS aexy ol dmy 438 GlIY aa ddas pllaas
(Gien ) " Al A8y SSY) Ayl a3l L)

RECOGNIZED TRANSALTION sadiaall 4aasill 5.4.8 .1

National bank s el : Jlie gy o) Clalhadl 5 Laawll dan il 2kl 038 Jaxics

““Translator normally uses the procedure of recognized translation when there is
the official or the generally accepted translation of any institutional term. This
procedure is best used to translate terms whose translation is already

recognized.”’(Newmark, 1988).
Usie den i o draw) Leaji lia 55 Ladie Loy Cajindl dangll shal Bale aajiall andi”
o il 5 Al Glallaad) sl ehal) 13 ladial Jiaby wade mlhaias (Y ligas

(Lian ) " Jadlls Lgian 3
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Al b o) ne agd 8 Wsla Cpengiall cinia dlags i bl 5 iyl of Jsill Aada
aajie el OS Juand 5 ) elad g8 cditlua Bale) 5 Cargll dalll 8 sapad 5 ol
asaill eV Gl Lo 1) Low ¥ alliadll 5 adal Gl lee daball sda a3l | dluli

Yl Gl il Bl g anall Jail e gusgal) Cojlaal) gaad Akl
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Z‘:\:\J’J\ | Z\:U,gh.i“l\ O slaal) ) clalhias das i oo Al il AU Juadl)

Al 8y Uiiigne (e dualdioual) dgulaill 73l Audyy Jilat 8 Badiedl) dangial) HSAL Joliw
oo led) blags ) bl ) (ompeting dolad) 8 laliayha o Baw Al bl e i

L

gaall i 1.11

How the endocrine " S (1« " The thyroid"c, (sl CIB) Juadl) 8 Wgae Jidn
cabll Jlase ) Logaa <5 .Matthew Neal Js ssild"system works

2016 & Chichester, West Sussex (uSulu (e jiwdindi dite & QLS 138 Gl

2002 b e @A QESI aiil Enaat sgd ¢ slasall 22l s e dale dadl yoay

Lgaal) paudli 2.1
L dibie gyl go 4 oSl 2 o3 slaall aaall o) alas Jof o disaall sl b iy
) 3anl) Al e (gyead Daaal gl 3aall 038 L85 B3]l as Aneladll sanlly algall Cans
Jad 5 ad) o3 Ly Al clisasell sl o Liad Capts (Y1 eliactl) sigal e deguidl)
3 Gsarell 5l sanll o A st AB B3l Gsap sa g isis ol Lgadl
asgie 5 Aailall (goail) (lal) Ay s Ayl sarll asd asghe (KN Cijen 5 T4zl
aal oSl Sy g Baame dpie) 858 de cadiad) dpll Al WSIEN ga A8 sl aliaial
23l byl ST aal aey @2 B850 523l jsead lgaal e Aall sarll Canad Al alyaY)
Ayl Baad) laded (aye 1S 5 A8l Baa)) (pars Jajd Al o Bl asdll 5 Egud clasall

Ayl 5ol Bl Jagd e oyt Qi 138 (S 335 Al 50ad) (gann (pa LiSH) g il
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Z‘:\:\J’J\ | Z\:U,gh.i“l\ O slaal) ) clalhias das i oo Al il AU Juadl)

Jaladl) Lagia 3.

G Al Akl Il (me s agiie Gus gheasl) s pgidl e adiaia
& il Ll s it o darin g sleall 2l ple Jlae (0 8adine clallaias
1) bl 5 lghnieaty agiie Wl alall ae daal) Aalll ) dpdaiy) Bl (e Wghes
Dlags il el Aplaiy gay60 Gt SI A 5 Al Gl dagia

Ligaall e Aliaf Julas 4.

Autoimmune disease 1 g 3saill

fok Lo Ligadll b oy
““Unlike other most other autoimmune disease (which cause gland
hypofunction.”” (Neal,2016:61)

"(5ax)) dddag B eead cnad ) A5 Delid)l sleall aadll (mbel e JAT g

(len5)

bl dadll & LSS Al guye0 Giwn)ST adaa¥ly 2l Gl dagie ) ol
o AdeYhraddl dalll & ¢ Autoimmune disease xlhiadll aggha sllY) ) Llag

: Uik Medical dictionary of health terms iy ;SN il galall

"A disease in which the immune system mistakenly identifies healthy tissues and

organs as threats and responds by attacking and destroying them. "

(https://www.health.harvard.edu14:32 dslull e 20-01-2022 8L f,b)

Claags Ll Aokl eleacYly daat) Wall gk Ll jleall 4 daay ey
: 9 G o sl ) 2 4

(Liansg) . laysedig Lgiealgar Cuaiong
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Al LY Ljalaiy) (e slasal) 32 cilalbias dea i oo Aaaai g ilad (3G Juad

Al 8 hleal) aare Cijn ccingdl Al 8 4l RIS clallhadl dlady i e
MAE delial) gap™ < "Autoimmune disease” xlhias (e (shlai)

(www.almaany.com 18:10 4slull 2022-01-20 8L )

Al deliall (s "altibbi” g Y adsall 3 "ASA Ao lal) (" wllaadl asgie 3
Aoy WA diealgay elidl Sleall blis b e aalill (ajad) sa deliall 313 (gl
"aall gk e e sliadlly dadad) acal)

(www.altibbi.com 20:31 delull 2022-01-20)

b A A alay Gl Ll Autoimmune diseasexlladll 8 3)5 (53 Blad) agd 2a
Autoimmune J Léjall deajll oY 484 doliall Gaye Ladl o Ujlis) adgs cCaagll dal
¢ "AEN deliall ap"  pllaias il (pap o Disease ddS L A delial) i

.Literal translation 2.4 all s 5l & mlhiadl) das il sadiaall 42kl 13)

Atherosclerosis 2 7 gaill

““Cholesterol metabolism is depressed in thyroid hormone deficiency, and
levels rise in those with hypothyroidism, leading to increased risk of
atherosclerosis.”” (Neal,2016:55)

ogalll die Glbgiuall adifi g cdadall sl (gepp el (1 Loaddie Jg U il (oS

(e 5) " rvanl) liaill jlad 53l A g5 Lea 80l

Oxford 39 7SNI (ugalis Laii) Hraall 42lll 3 <Atherosclerosis —zlhiadll agd dua

: Gl 482, (53l reference
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"A disease of the arteries in which fatty plaques develop on their inner walls,

with eventual obstruction of blood flow."

(www.oxfordreference.com15:40 4s L) 2022-01-26 L3 &0

G5 o) Alaa) ce B ohaall b Laadll Glagll sk b i Gubdll Gase "

(U:LAA)B) ".e.ﬂ\

S angall al) anrall Cip 5 cangll Bl 3 4l IS clalbad) Sady Ji s

Mgaas qlal” o Atherosclerosis "rlhias (je—gilail) dall

¢« $aanll Claill " Almayadeen ig sSIY) adsall & " sauas lal” mlhiad) aggie 3
oubhall Ghas Jeb e sm&@&qu:y@gjé\}&jh&@@@k@
comball s o Al sgally diganll mildall peaty Gopall cawgig (Olpdll las s lglelat

A8y AafS maal ) dnesdlly Avaall slsall oSl LgRual A

(www.almayadeen.com 19:29 4slull 2022-01-26 L3 &b

Aol 84l 8K oY Gasall Lila) Atherosclerosis xlh.a.l) 09 W Blaldl agh 2a
Ll i a3 athero Ldjal) deasill oY Gulpdd) sl Jaal e Ujlas) adgs cangl)
dea il Badinal) daylall 13) " samas il mllaas Lidad ¢ Basas Jiad SClerosis d.<

Literal translation 4.3 all Laa pll & xlaiadll
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Pituitary gland 3 z3gaill

t ohle D) b 3

“Our “quarterback™ (the pituitary gland) plays a major role in regulation of
the thyroid gland.’’(Neal,2016:55)

(Uian ) " A8yl 52al) ey 8 Loty Do (Bpalatll 5a) (omn )l Uipagls ol

S9SN Gagaldll s Haadl Ll 8 (Pituitary gland mlhadl asgies 35
: Julk Cambridge dictionary

““A smallorgan at the base of the brain that controls the growth and activity of

the body by producing hormones.”’
(www.dictionary.combridge.org 00:12 dslull 2022-01-27 8L &)

(Lian ) " Os0rel 7l amenll Tl 5 sai b oSty (M) ¢ Laall 5208 b pim guac "
Arabterm s fSTY) anadll Cajay gecangll 5lll 8 Al 8K Glallaiadl) alagy Jains laaa
Mgalail) sl . Pituitary gland gllas (pe—gula)) Aall) Sl

(www.arabterm.org 00:21 dslull 2022-01-27 8L &)

Oe 12 Aaaladl) sl ian"s Webteb jig i) adsal) 4 Mdsaldidl) 58" mllacadll asgia 2y
Jspasal) el Gadll (ya ()5S & Ladl) 52e 8 dilaia B adie Cisn JA13 4y ¢ gslasall Slgal
Ahia 8 danaall DAY (e Aol Gligajell (@) 4 seluy Aa) Gailly Dlisesed) z ) oo

" algadl

(www.webteb.com 00:37 deludl 2022-01-27 L3 ¢ b)
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https://dictionary.cambridge.org/dictionary/english/small
https://dictionary.cambridge.org/dictionary/english/organ
https://dictionary.cambridge.org/dictionary/english/base
https://dictionary.cambridge.org/dictionary/english/brain
https://dictionary.cambridge.org/dictionary/english/controls
https://dictionary.cambridge.org/dictionary/english/growth
https://dictionary.cambridge.org/dictionary/english/activity
https://dictionary.cambridge.org/dictionary/english/body
https://dictionary.cambridge.org/dictionary/english/produce
https://dictionary.cambridge.org/dictionary/english/hormone
http://www.arabterm.org/
https://www.webteb.com/cancer/diseases/%D8%A7%D9%88%D8%B1%D8%A7%D9%85-%D8%B9%D8%B5%D8%A8%D9%8A%D8%A9-%D8%B5%D9%85%D8%A7%D9%88%D9%8A%D8%A9
http://www.webteb.com/

Z‘:\:\J’J\ | Z\:U,gh.i“l\ O slaal) ) clalhias das i oo Al il AU Juadl)

Al 8 Al A alany Gl Llaw| Pituitary gland  qllhaaall & 2y (53 Glad) agd aay
Ll i it Pituitary J 2 al) dea i) o dsaldil) 5l 2adl e U)las) adgy cCangl
sl mlhadll gy & Ladie) G MAualddl) 3" llias L (328 ie3 Gland .S

Literal translation 4.8 al daa il

Osteoporosis 4 7l

P shle Ligadll )

“‘patients with thyrotoxicosis often have significant muscle weakness and even

develop osteoporosis.’” (Neal,2016 :60)

(Wens) " albaall Jadgs (As 5 Jime Chiua agaal Lo Llle Bl aeudlly uladl”

oA adsdl ) Ulad jaadl) dill 8 «Osteoporosis zllaall Jeldll iadll ol (s
: AU 4éyay 52l Medlineplus

““A disease that thins and weakens the bones. Your bones become fragile and

fracture (break) easily, especially the bones in the hip, spine, and wrist.”

(www.medlineplus.gov 21:00 4dslull 2022-02-27 8L &b
PR eu&; iLald cﬁ_%.m,\ )uS.\'.'\ 9 Laa clalac C._\.«AE .eLL'ud\ ubual 9 éﬁ_)ﬁ ERTYPERPS K _9&"
(Lﬁ.«;}) ".fuaul\ 9 Lf)m‘ .JJAaJ\

Almaany g 5ShY) aazall Cajpnn gecangll dlll & al 28K culalhaall alayy Jain ey
& £ 2 9 & : 3

~01-27 83 fo,b) Lalliel) Lilia o Osteoporosis xllas (e~ la) 4l Jl

(www.almaany.com 23:06 4slull 2022

33


https://medlineplus.gov/fractures.html
http://www.almaany.comg/
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Liliaa Gaye BlaY) a5 " Webteb L) adsdl 3 "alial) Lalia slhiadl asgie 3y LS
DRl ) 2 ba 13 Aases Jleeh bl sae of daps ) ddis sl alaall Calea) ) alisl)
"alall 3 S Cue B Jlecdliin ol 850508 2ia pd) 5l ALY ) cladVIS charall (e

(www.webteb.com 23:21 dslull 2022-01-27 8L f,b)

cagll dal 8 diea sy Gl Uil Osteoporosis xlhadll 2 Dy G Glall agd a2y

Literal 4:8al) daasill & das il saciaal) 45kl culS g callind) ddlin el o U)lad) adgy

(alie yal) mlaiadl Wlul) isall 3ay OSteo. sl ) sk mllaadll oY translation
"paie JAAT" mllias Lidaat (JARS e mlhadl iee Liad cleSin) S porosis

Mallial) LsLia J iaall e 4l (53

Hyperthyroidism § 7 igaill

: gJ..jLA :\ded\gé 39

“Hyperthyroidismis the opposite of hypothyroidism, and It is caused by
thyroid hormone levelsthat are too high.” (Neal,2001 :57)

"LES A8l sanll Clisiee aii Ledie g (Al 5l jeual uSe a Addyal) Baad) Jajd "

(len5)

Hyperthyroidism ~lh.s., Cambridge Dictionnary _igiSlyl ol (ogeldll Cajen

D AU a8

“A condition in which the thyroid gland produces large amounts of hormones”.

(https://dictionary.cambridge.org13:22 delull 25/02/2022 5,L30 &)

(Lian ) "ligarel) (o 5uS il L8l Baal) Lgd a0 A"
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Bl L aagal) dalleaaall Capg Cangll dalll 8 4l 381K clalhad) slagy Jam s
Magd )l @ (o Hyperthyroidism slhas (o= ghlas))

: JGIS mayoclinic g fSY) adgall 8 480l saall Jalis Jajh ellaias aggia 2)9 WS

Guew 8 ey il Gsap (e 8BS AaeS Al sasl) i Ledie 48 all saad) Jalds ajd sy ™
Al ade g Ao yug dgeatall pe (Ohell ok dle g coaV! Aoy 5aly L8yl saall Jalis L%

(www.mayoclinic.org 19:44 delul) 2022-02-25 L3 &), "l @by

& ablie ge Gl lieyd dalad¥) dxlll & Hyperthyroidism zlaiaallegd dls pa da
4\.«15@:_1 Laad 1o 3" (S0 Hyper iu<s i CJ.LUAA\ vty Uil Cua A jal) 421)
A mllaadll ga laa Ob Jlas 5480l Basl) Jad" Yiaa) a3 4N 5 "G, Thyroidism

Thyrotoxicosis 6 g isaill

o ohle digadll A a)o

“Indeed, patients with thyrotoxicosis often have significant muscle weakness

and even develop osteoporosis because of the increased bone breakdown”.

(Neal, 2001 :60).
Gsilany € Jlime G (g Osilas Le W 38501 asandd) o sibay ) (odayall o algll ™

(L) " allaall Jligi) 8 50l s 138 5 alliaall Zilia (he Liaf

4 Thyrotoxicosis zlhiad) o Llag sysn el il Gl dagie ) 1ol
Do G dadl dal)

“ Thyrotoxicosis is a treatable condition that happens when you have too much

thyroid hormone in your body. Common symptoms include unexplained weight
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loss and having a rapid heartbeat. The treatment for thyrotoxicosis depends on
what’s causing it”. (https://my.clevelandclinic.org/ 2022/02/27 at 22:45).

35 ) pa (e LESH Gl )5S Letie st ally gadle (S Alls o 3500 o ped”

#13 o gkl Ll iy Aejuy pedall g O3l ol Ailal) Galel) Jedis clea
(Liens) "o Lo (e ading 2831 asad

A aagall ol anaall Cijey g ecingl) ARl 8 4l A Slallhiad) slay Jam s
" agaudl” o Thyrotoxicosis mlhaas (e Shlail) dall

Glll 8 ablie e damally Loyl cdapalail) d2lll 8 Thyrotoxicosis mllaadll agh dla je 2a
S Thyroid 4ulSl juas o Sl 5 Thyro daSé isa ) mlladll aocdiy Bl Cus 405l
8B, 5 aand” Ylea] i A 5 "anns” OXICOSIS Al iad Lo "2 yall 52all" s
P hadl piag diyld "B agend” J Gl a3 pllaadll g 13 ol Jlas
Ggb ) dan il

Thyroidectomy 7 zisail)

: ‘"lesz.lgé.d‘ gﬁ 39

"Other common causes of primary hypothyroidism include thyroidectomy (e.g.,

for thyroid cancer and obstructive goiter)."(Neal,2016 :58)

JEall Jasee o) L5l saad) Jlation)  JY1 2800 5020l Hsumdl ($AY] Aailill il Jasd

(Um‘)ﬁ)"(z\:@)ﬂ\ azll 2\31.::‘!5 2\:@);5\ szl uLL‘)A.uS ¢

P JUIS dagall ol anedll s Haadll LNl é Thyroidectomyzllhaadl ageia sls

“Thyroidectomy is surgical removal of all or part of the thyroid gland, which is

located in the front of the neck.”

36


https://my.clevelandclinic.org/

Z‘:\:\J’J\ | Z\:U,gh.i“l\ O slaal) ) clalhias das i oo Al il AU Juadl)

(www.hopkinsmedecine.org 13:30 4slull 2022-02-28 5Ll &l )
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(Lens) " A8 oa
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Juaiial " 1) Mayoclinic g s adsall b "48)a) Jlatiul” xlhas aseie 2y LS
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(www.mayoclinic.org 13:50 dslull 2022-02-28 8L f,b)
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Hypothyroidism 8 7 igaill

:Q,Agl.a:uJM\eé&le

"Hypothyroidism is a condition in which the thyroid hormone levels are too
low."(Neal,2016:57)

(Liea 53) " Aol dadiie 3480 saadl Cligie (35S Alls 48,0 5anll gl e

@il Jaill 8 WS g0 S adaaYly A8l Gadl dagie ) il

.Hypothyroidismzllaadl oggia sllY) ) lila g
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"A disease in which the thyroid gland does not make enough thyroid hormone."

(https://www.health.harvard.edu17:20 4slul) 20-01-2022 5L &0)

(LC\A;)]) "3.:\5).35\ szl U (e ‘_?.nS:‘ (9% 2\,}5).3]\ szl Ctul ps (e a;l.t U.AJA"
Al S leall pane Cijasy ccongll Al 8 4l BISA) il Sl i bas
MR 53 g o "Hypothyroidism” zllacas (s (gl

(www.almaany.com]6:33 dclull 2022-01-20 8L A,b)

a8l sad ":mayoclinic o SN adsd) 3 ddjal) 58 gl mlhias agghe 2y WS
" agallilipsglinn oo AS Lo el 2800 5l Lo gan ¥ Alls o (Aalll 28,0 sasdl)

.(www.mayoclinic.org16:34 sl 2022-01-20 L3 &b

Gl 8ol Al ol sl Lilawy) hypothyroidismxzll. .l 09 W Blaldl agh 2a
3l Ul ciad i hypo J i) des il o &850 5580 ) gead Jadl e jlas) oy cCang)
OLodl Bl Gl el aa Y (o) 5 M@0 cal” mllhias lalaed (380 a5 thyroidism
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Thyroxine 9 zgail)

Pble digadl )
““‘Suppression with thyroxine has been employed in the past.”’(Neal,2016:71)

(Lu.a;).a) ".g@w\ uﬁ S g il dnad a3 "

Cambridge S AN agaldll s jaaddl &l 4 (Thyroxine glhiadll aggéa
: 43 dictionary

" A hormone produced by the thyroid gland that controls metabolism (=
chemical processes in the body) and is important for normal development in

children."

(www.combridge.dictionary.org 23:09 4dslull 2022-01-26 8L ¢&i,b)

saill dage it (meend) 8 AfhaS dilec) ) dilens pSam A A0l aa)) AiE (hee "
(Lian ) " SO gmedal)
Almaany g i) aasall Cajay g ccangll Ll & A B Glallaiadl) alagy Jai ey

MOS8 " thyroxine"mlhias (o= (giulail) dall) U

(www.almaany.com 23:20 4slull 2022-01-26 8,30 &b

st @V syl Ogargll 58 ":webteb g SN adsall 8 " GauS " mlhadl asgia )
CBlaally Qi) dddagy pangl) dddee (B Ugis Dy canly (5Mlly <ol (e (SAB)al) 52l o))l
23:25 Al 2022-01-26 5Ll Aul)  "alasll awepy gleall ol

(www.webteb.com
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ccargll dal 8 Al Al alagy Gaoll Lliw) Thyroxine mlhadll & 29 (3 Gld) agd aa
Laasil sacieadl daphll GsS3 of La gl 13 oS LY mlhad) S5 e Lkilag

.Transference Jspaill & =lhaiadll

Colloid 10 ¢ isaill

tohle dgaall 80y
“‘remember that the colloid is a vast reservoir of stored thyroid hormone.”’

(Neal,2016:61)

(Lian ) " Anaal) A8l saall (ogarn (e s O3 lgoall o S

Merriam—-Webster g piSlY) adgall & jaadll 42l 3 Colloid mlaadll 5géa 259

: Sulls

-

““A gelatinous or mucinous substance found normally in the thyroid and also

diseased tissue.’’

(www.merriam-webster.com13:45 4slul 2022-01-27 8L &,

(Lian ) " ladd) mowill 8 Load 5 38,0 53l b aalgws sole dphalie o) Laidia 5ol

Sl dagal) ol aamall Cijey gcingdl Al b 4l RS clalliad) dlady e b

S Al A" o Colloid llaas (e gulail) dxll

(www.wordreference.com 14:20 4slull 2022-01-27 8L )

duaiie Lli (e plae i stringfixer i S adsdll & " Alg al" mllaad) asghe 3y
" Al sk Lygne diida LsAll AL e clivia (he Baalg 8ale (galad A Cus shall

(www.stringfixer.com 14:27 dslul) 2022-01-27 8Ll &0
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agg cangll Aal L diea g alagy Gaoll Lawl Colloid xlaiadl) <t 0y A Gl agd aa
Functional _&digh cahall & deajill sadieall daphall culS 5 o dlgadl Lol e U)ol

.equivalent

Thyroid 11 z sl

“ The largest endocrine organ is the Thyroid, it has two lobes, an isthmus

(middle) and a small embryonic remnant” .(Neal,2001 :52)

Lava Wiy (daws) Fo comead o gsind N claall axill giac ) 3800 52l ol

(Gens) " Bpinn

@il Jaill 8 LS g i aMaaYly A8l Gl dmgie ) lala
Cleveland i, sSIY) adsall 3)radl) d2lll & Thyroid =lhiadl asgie sllYl ) Glass

: Jul clinic
"The thyroid gland is a small organ that’s located in the front of the neck,

wrapped around the windpipe (trachea). It’s shaped like a butterfly, smaller in

the middle with two wide wings that extend around the side of your

throat."(https://my.clevelandclinic.com25/02/2022 at 22 :00 )
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Molecule :12 zigaill

fohile digaall 8oy,

“The major molecule made by the thyroid is the hormone”. (Neal,2001 :53)

(LC\AA)E) " Osael) g8 a8l Baal) dxial @ﬁ\ cs“h‘&‘ cs:’\J):’J\"

@il Jaill 8 LS s il adaaYly &Sl Gadl dmgie ) b

Py g yuadl Al & Molecule mlladll oggta alalY) ] Ulass

“Molecule, a group of two or more atoms that form the smallest identifiable unit
into which a pure substance can be divided and still retains the compositionand

chemical properties of that substance.”

(https://www.britannica.com14:26 delull 27-02-2022 )L & )4)
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How the endocrine system works

?.nd edition
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THE THYROID

The largest endocrine organ is the thyroid. It has two lobes, an isthmus (middle)
and a small embryonic remnant, the pyramidal lobe. The normal thyroid weighs
about 20 g, but may become enlarged to many times this size in disease states.
The thyroid is important for many reasons. Thyroid hormones are necessary for
life, and have a variety of functions. They increase the body's metabolism,
resulting in increased oxygen consumption, heart contractility, intestinal
motility, bone remodeling, and degradation of many substances (e.g.,
cholesterol, medications, other hormones). In our analogy of the endocrine
system as a football team, the thyroid is like the offensive linemen who help the
other players catch passes and move downfield. Without enough thyroid
hormone, the body basically “slows down” and becomes sluggish (kind of like
playing a video in slow motion). Too much thyroid hormone results in a

stimulated individual (like playing a video too fast).

Thyroid Hormones

The major molecule made by the thyroid is the hormone 3,5,3".5'-
tetraiodothyronine or thyroxine (T4). T4 is made from two modified tyrosine
molecules hooked together with four iodine atoms attached (hence the name
T4). T4 is highly protein bound, and for a hormone has a very long serum half-
life (1 week). In the blood, T4 loses one iodine atom, and the hormone
trilodothyronine or T3 is formed (the thyroid does make some T3, butmost
results from peripheral deiodination). This new hormone is much more potent
thanT4. You might ask, then: why does not the thyroid just make T3 instead of
T4? The reason isthat T4 lasts much longer in the blood than T3 (half-life of
approximately 7 days vs 1 day). T4 therefore serves as a “storage reservoir” for

later conversion to T3.
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The stimulus for thyroid hormone secretion is TSH, produced by the pituitary
gland. (TSHis not properly called a “thyroid hormone” because it is a trophic

glycoprotein hormone made in the pituitary gland).

The functional unit of the thyroid where thyroid hormones are synthesized is the
follicle,which is under strict control by TSH. Thyroid hormone synthesis starts
when iodine atomsare brought into the follicular cell by means of a process
called trapping. Since the iodinecontent inside the follicle is much greater than
outside the follicle, this requires activetransport (i.e., against a concentration
gradient). Once the iodine atoms are inside thethyroid follicle, they are activated
to an oxidized state by thyroid peroxidase (TPO).While this is going on, the
protein thyroglobulin is being synthesized in the thyroid follicleand tyrosine
residues are attached to these molecules. After this backbone is assembled,the
activated iodine molecules are incorporated into the thyroglobulin molecule by
aprocess called organification. After some rearrangement, the result is T4
attached to thethyroglobulin molecule. The resulting T4—thyroglobulin complex
Is then moved to the proteinaceous substance in the center of the follicle called
the colloid where it may be storedfor long periods of time. The thyroid is
somewhat unique in that it can store its hormone for weeks at a time unlike most

other glands, which synthesize their hormone as needed.
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Structure of the Thyroid Follicle

When thyroid hormone is needed, the T4-thyroglobulin complex passes from
the colloid intothe follicular cell and T4 is cleaved from the complex, yielding
T4 molecules that flow into thebloodstream. In the peripheral circulation T4 is
then deiodinated to T3, the active hormone (T3 is several times more potent than

T4 on a molar basis, but T4 has a much longer half-life).
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EFFECTS OF THYROID HORMONE

Unlike many hormones that have effects only on certain organs, the thyroid
hormoneshave effects in almost all tissues of the body. A primary role of thyroid
hormone is toincrease energy expenditure and thermogenesis. Hence, persons
with thyroid hormonede ficiency complain of cold intolerance.

Protein, carbohydrate, and lipid metabolism are affected by the iodothyronines.
Low doses ofthyroid hormones promote glycogen synthesis, whereas larger
doses stimulate glycogen breakdown. Intestinal absorption of glucose is also
accelerated by thyroid hormone.Cholesterol metabolism is depressed in thyroid
hormone deficiency, and levels rise in those with hypothyroidism, leading to

increased risk of atherosclerosis.

THYROID REGULATION

How is homeostasis maintained? Our “quarterback” (the pituitary gland) plays a
major role inregulation of the thyroid gland. When T4 and T3 levels become too
low, the pituitary and hypothalamus detect this, and increased TRH and TSH
production results. Increased TSHthen results in the return of normal T4 levels
by increasing synthesis through any mechanisms outlined above. The opposite
occurs when T4 levels get too high: TRH and TSH levels diminish, with

resultant decreased hormone synthesis and return of levels to normal.
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As we learned from the overview chapter, only the free or unbound portion
(about 0.04% ofthe total hormone for T4) is biologically active (the bound
portion is not). The early T4 or T3assays (still used in many laboratories)
measured the total hormone level; in most cases, thedifference between
measuring the total or free species is not clinically significant. There are,
however, some conditions that change the concentration of binding proteins
without changingthe total level. Measuring the free or unbound portion
eliminates these problems and ispreferred to measuring total levels.

There are other commonly used tests of thyroid function in addition to the serum
hormone assays. A thyroid scan is performed by giving a known amount of
radioactive iodine (123l)to the patient in oral form. The patient returns the next
day, and a scan image of the thyroid is produced with a large device called a
gamma camera. Although the term “gamma camera”sounds ominous, this
device is merely a large camera that takes pictures of gamma rays, just as

your digital camera takes pictures of visible light.

This procedure yields a low-resolution, two-dimensional picture of the thyroid
that can pointout structural abnormalities such as thyroid nodules. Another piece
of information obtained from this study is the thyroid uptake, which is the
fractional amount of radioiodine thathas accumulated in the patient's thyroid at
24h (accounting for the amount that is lost bynatural decay, of course). A
normal uptake is about 20-35% in the United States. This amount varies
depending on iodine intake in the diet, and is higher in iodine-deficient parts of

the world.

Remember this well: radioiodine uptake may or may not correlate with thyroid
hormone output. Those with very low uptake values may have hypothyroidism,
while those with high values may have hyperthyroidism. This is not always the
case, however! Serum biochemistry rather than radioiodine uptake must be used

to establish
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thyroid hormone status before attempting to correlate with an uptake/scan.
Radioiodine studies cannot distinguish iodine“trapping” (i.e., active transport
into the thyroid epithelial cell) from  “organification”  (actual
incorporation of that iodine into iodothyronine molecules; it is possible to have

the former without the latter.

There are two types of radioactive iodine used in nuclear medicine: iodine-123
(1231) andiodine-131 (1311). All isotopes of iodine have the same number of
protons (Z = 53 for iodine)and hence the same chemical properties, but different
neutron (N) and mass (A) numbers(stable iodine is iodine-127). 1231 has a very
short half-life, emits low energy gamma rays,and is primarily used for thyroid

uptake and scan studies.

1311 emits high-energy gamma rays plusp particles (electrons) and is not
routinely used fors canning, but rather when actual destruction of the thyroid is
desired (e.g., in thyroid cancerand hyperthyroidism). Another isotope, iodine-
124 (1241) emits positrons and is being studied experimentally as a potential

PET imaging tool.

Thyroid ultrasound is another commonly performed procedure. This is
noninvasive and exposes the patient to no radiation. Ultrasound gives detailed
cross-sections of the thyroid, revealing anatomic structures that cannot be seen
with radioiodine scans. While there are some features of ultrasound thyroid
images (e.g., ill-defined margins, microcalcifications, hypoechoic pattern) that
help distinguish benign from malignant lesions, no imaging procedure

can do this with complete certainty.

57



o Jual) gdall agl) Slahal gliis Y . s/ pabaaial ge BligY) J Ldal sl (e
oldl) =Y (slime Y1 ) (ha (dudpal axll dnallall Adal 1 Jlad Ji ¢ (i) Bpaalad’ 50l

(Y1138 o bl 05 O Saall (e g ipasal) Ciliia (8 2gal) I

Led 2ol iUsS maes 131729 9 32129 1 (eill ball 8 Jasticaal) diall 250 (e (g llia
5 At Gy O Aibesll paibadd)l Guin Ul (asll 53=Cmg ) ligigll aae
Gl e dadl jaad ¢ el bal gee 12324 dlbie (127725 58 il a6l)alE,) AL

coandll 5 a8l saal) alaial dad)y 8 Lulad aadis 5 cdlasaiall 8l

BARA Ja_)s 9 z\eﬁjﬂ\ 3al) UUQ)M (,?A cdln) ud@l\m 2\:@)3&\ sazll ‘:Aa.d\ ed@l\ ujs:' Ladie LQJ;‘}“.I
ij,«aﬂ Ading Z\A:MJS 1:\.\:1);3 U‘i)ﬁ 9 ij)ﬁi}}d Jlad 124—{93 s‘);‘ )_..Jm (2\:@933\ 8zl

g ysdll Bl oakaia

il @Y Ganall Gy Yo ol ailis AT ehal Ll saall Angeall Gob zlsaY) e
VAl it S 2l g B al) Bardl e Jeate i yxiuse pdate diguall B58 7 lsal ) aas
G5t Glasalls 8yl Baxll o Gl ar das Cus pdall 2g Glase Ly, Sa
ool e Bueall jaall e selas Al (odalinad) baaill ¢(5gne (ulSicBaran e ddla)48)l)

oy U0 alad o Ailee (Y Ko Y g (Rl

58



HYPOTHYROIDISM

We will discuss hypothyroidism first in our thyroid lecture because it is by far
the most common thyroid disease and probably the most common endocrine
disease (although type 2 diabetes is quickly catching up). Hypothyroidism is a
condition in which the thyroidhormone levels are too low. Usually,
hypothyroidism is primary in nature (i.e., due to failure of the thyroid gland
itself). Less commonly, hypothyroidism may be secondary (due to pituitary

failure) or tertiary (due to hypothalamic dysfunction).

The most common cause of primary hypothyroidism in the United States is a
disease called Hashimoto's disease or Hashimoto's thyroiditis. Like many
endocrine deficiency disorders, it is an autoimmune disease (caused by
antithyroid antibodies, usually directed against the peroxidase enzyme important
in iodothyronine synthesis), resulting in inefficient hormone genesis and gland
destruction. It is one of the most common autoimmune diseases, and like all
autoimmune disorders, seems to occur more frequently in women. Most
patients with Hashimoto's thyroiditis have thyroid enlargement (goiter).
Another, less common type of primary hypothyroidism is called autoimmune
atrophic thyroiditis. In this disorder, TSH-blocking antibodies block the effect of
TSH on the thyroid, leading to an atrophic gland.

Other common causes of primary hypothyroidism include thyroidectomy (e.qg.,
for thyroid cancer and obstructive goiter) and 1311 ablation for hyperthyroidism.
lodine deficiency is rare in the United States but is still a common cause of
hypothyroidism in under developed countries. There are many drugs (e.g.,
lithium) that can also cause hypothyroidism. Amiodarone (an iodine-containing
antiarrhythmic agent) can cause either hypo- or hyperthyroidism; the former is
more common in the United States. Amiodarone-induced hyperthyroidism can

be especially difficult to treat.
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In primary hypothyroidism, the thyroid fails to produce enough thyroid
hormone, leading to low T4 and T3 levels. Because the pituitary is still intact,
TSH levels rise. The elevated TSH level is the most sensitive indicator of
hypothyroidism.

Too little thyroid hormone results in a sluggish individual with decreased
energy. He orshe often feels cold, complains of dry skin, muscle cramps, slowed
mentation and speech, irregular menses (women), and constipation. Patients are
able to perform normal activities in most cases. Obesity is not a result of
hypothyroidism, contrary to the beliefs of many people (although
hypothyroidism can result in modest weight gain). Most adults adapt to
hypothyroidism quite well, and the symptoms abate after therapy. In cases of
severe hypothyroidism, a condition called myxedema coma results, and has a
high mortality rate even with treatment.

Hypothyroidism in young children has more serious consequences. Cretinism is
a condition caused by hypothyroidism in very young children and results in
short stature and mental retardation. This is really the only endocrine syndrome
that results in mental retardation.(This excludes genetic syndromes, for example,
Prader—Willi, which can be associated with mental retardation and endocrine
deficiency; here, the mental retardation is from the genetic
defect, not the hormonal defect.) Fortunately, cretinism is extremely rare today,
because mandatory testing for hypothyroidism in neonates is required in the
United States and most developed countries. Congenital hypothyroidism is
actually fairly common (about 1 in 4,000 live births); thus, prompt recognition
and treatment is essential.

Luckily, hypothyroidism is easily and inexpensively treated, as T4 is well
absorbed orally. T4is a small molecule that easily survives the cooking process,
so one initial oral treatment of hypothyroidism was to give the patient cooked

animal thyroid glands.
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their meat), which are still available today. The preferred treatment today is
synthetic levothyroxine, given once per day. Organic molecules come inboth
“right-handed” (dextro-) and “left-handed” (levo-) forms—almost all such
molecules found in living organisms are the left-handed variety. Right-handed
molecules (e.g.,dextrothyroxine) are not usable by the body. The synthetic T4 is

metabolized to T3 in the bloodstream, just like T4 secreted from the thyroid.

Synthetic T4 is preferred to preparations made from animal thyroid glands,
because it can be made with greater purity. We could give T3, but this is not
ideal because its short half-life requires several doses per day (plus, giving T4
mimics what the body does, for the most part).Current research does not show
any benefit in treating patients with both T3 and T4. (“Natural”thyroid products,
such as extract from animal thyroids, contain active T3 as well as T4. Theyhave

not been proved to be superior to synthetic levothyroxine.)

Since hypothyroidism is common in young women, special attention must be
given to thosewho become pregnant. Thyroid hormone requirements increase by
about 30-35% during pregnancy, due to increased blood volume and metabolic
demands. While the euthyroid womancan compensate by increasing her thyroid
hormone output, the female with hypothyroidism
obviously cannot do so. The fetus cannot manufacture its own thyroid hormone
until after 12weeks' gestation, so it is necessary to increase the dosage of thyroid
hormone by about 30%immediately once pregnancy is discovered; patients are
monitored frequently. Since T4 has along half-life, this can easily be
accomplished by having the patient take two extra T4 tablets
weekly (approximately a 30% increase). After delivery, doses revert back to the

pre-pregnancy amount.
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It must also be remembered that “normal” TSH values are lower in pregnancy
than in the nonpregnant woman. The glycoprotein hormone (human chorionic
gonadotropin) has mild TSH-like effects in the high concentrations seen in
pregnancy, so the same amount of TSH is not necessary, resulting in lower
levels; this fact should be kept in mind when titrating therapy. Peripheral
hormone measurements (free T4) should also be monitored in pregnancy,

with the goal of keeping it in the upper normal range.

Treatment of primary hypothyroidism is monitored with routine TSH tests. With
adequate treatment, the TSH returns to normal. In secondary hypothyroidism,
the hormone levels themselves must be measured, since TSH secretion is

already deficient.

Are there any circumstances in which hypothyroidism might actually be
beneficial? For patients with severe coronary artery disease, hypothyroidism
may be protective. The lowered basal metabolic rate protects the heart from
working too hard. To this day there are actually three “approved” indications for
therapeutic use of radioiodine (131l). You may be aware of two
(hyperthyroidism and thyroid carcinoma), but the third is an archaic one of
historical significance: treatment of unstable angina. Remember, 40 or 50 years
ago there was no suchthing as coronary artery bypass grafting, angioplasty, or
other interventional procedures forcardiac patients, nor was medical therapy
very advanced (nitroglycerin was the mainstay oftherapy). There just was not
much available to help these folks with bad heart disease. Forselected persons
with coronary disease, hypothyroidism was actually induced by giving 1311,
which helped prolong their lives. While this indication is archaic, understanding
history may help you understand the biological effects of these hormones.
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Similarly, treatment of hypothyroidism today in persons with coronary disease
can still berisky business; overzealous replacement can precipitate angina or
even a myocardial infarction. It is best to try and correct underlying problems, if
possible, before starting therapy.If therapy must be started, it should be initiated
at the lowest possible dose (e.g., 12.5-25ug/day of levothyroxine) and titrated

upwards very slowly.
HYPERTHYROIDISM AND THYROTOXICOSIS

This is the opposite of hypothyroidism, and is caused by thyroid hormone levels
that aretoo high. The terms hyperthyroidism and thyrotoxicosis actually mean
two different things. Thyrotoxicosis refers to excess thyroid hormone from any
source (inside or outside thebody); hyperthyroidism refers to increased thyroid
hormone levels from the body's own thyroid (endogenous). Thyrotoxicosis
results in an “‘accelerated,” hyperkinetic individual.Symptoms include weight
loss, tachycardia (fast heart rate), increased appetite, tremors, inability to tolerate
heat, and diarrhea. At first glance, it might seem beneficial to have all
this excess energy and be able to do things much more quickly. Some patients

with thyrotoxicosis, in fact, feel this way.

While thought processes may indeed be faster, thyrotoxic persons often make
mental errors. An analogy in the computer world is the “overclocking” of a
computer microprocessor. Early personal computer users discovered that
running a microprocessor at a higher speed resulted ina faster computer without
having to pay for a more expensive chip. For example, many users
ran their old 300 MHz processors at 450 MHz, to gain extra speed at no cost.
The computers indeed were faster, but computational errors and early
microprocessor breakdown (due to processor core overheating) were the

frequent penalties of such computational misadventures.
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Thyroid hormone overproduction

The most common cause of thyroid hormone overproduction is called Graves'
disease,another autoimmune endocrine disease. Unlike most other autoimmune
diseases (whichcause gland hypofunction), Graves' disease results in
hyperfunction. An antibody is directed against the TSH receptor in the thyroid
cell membrane, stimulating thyroid glandgrowth and function; this “thyroid-
stimulating immunoglobulin (TSIg)” against the receptor mimics TSH (an
“imposter” TSH). Although TSH levels are low, the thyroid thinksit is being
stimulated (because of the TSH-like properties of the thyroid receptor

antibodies).

Thyroid-stimulating immunoglobulin
(TSIg) stimulates thyroid activity

independent of TSH
Elevated T4:k

suppress TSH
production

123| Uptake: elevated
diffusely enlarged gland

Graves' Disease

Thyroid nodules also may “go haywire” and make too much thyroid hormone,
resulting in hyperthyroidism. A single nodule may be the culprit (toxic nodule),
or multiple nodules may be responsible (toxic multinodular goiter). (“Goiter” is
a generic term for thyroid enlargement. The whole thyroid may be enlarged
(diffuse goiter), or be nodular (nodulargoiter); toxic (hyperthyroid) or nontoxic
(euthyroid).
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A radioiodine uptake and scan is often performed to verify this type of
hyperthyroidism. Thosewith Graves' disease have a diffusely increased uptake
(diffuse toxic goiter), whereas thosewith hyperfunctioning nodules have scans
with a nodular pattern (with suppression of the neighboring normal thyroid

tissue, which is “turned off” because of low TSH).

Thyroid Scan in Toxic Multinodular Goiter

The treatment of this type of hyperthyroidism (overproduction) aims to get the
thyroid to*“slow down.” There are three ways to accomplish this. The first is to
surgically remove the thyroid. This may be preferred in some instances (i.e.,
large toxic multinodular goiter causing airway obstruction), but thyroidectomy is
not always advised because of the small risk of damaging other delicate
structures in the neck. Another way is to give medications that hinder thyroid
hormone synthesis. The two antithyroid medications that accomplish this
are the thionamide drugs propylthiouracil (PTU) and methimazole. These
medications are similar to the compounds (thioureas) found in cabbage and
Brussels sprouts (family Brassicaceae), and taste bitter to many people.
(Historically, the ability to taste the major component of thioure as (phenylthio
carbamide, PTC) produced Dby the brassicales was one of

the earliest demonstrated examples of classical Mendelian inheritance; it is an
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It is an autosomal dominant trait, and about 70% of people are PTC “tasters.”) In
fact, these foods contain enoughactive thiourea compounds to cause thyroid

dysfunction if eaten in extremely large amounts (but not in a normal diet).

These drugs generally only work as long as the patient is taking them, although
some patients may spontaneously go into remission. Some experts have

proposed immune-modifying effectsof these drugs.

Most patients tolerate these drugs well. Methimazole is generally preferred to
PTU as the former has fewer side effects (except in the first trimester of
pregnancy, when PTU ispreferred, due to the rare incidence of early birth
defects with methimazole; after the first trimester, methimazole is typically
used). One potentially life-threatening complication of thionamide treatment is a
granulocytosis, when the body ceases to produce the necessary neutrophil cells
to fight infection. This occurs in approximately 1 in 500 individuals and can be
fatal if the drug is not discontinued; fortunately, most patients recover if the drug
is promptly discontinued. Other, less severe side effects (e.g., rash, pruritus) are

more common. Liverfunction test abnormalities are also occasionally seen.

Another type of medication we often give patients with hyperthyroidism is the
B-blocker.Remember that one of the effects of thyroid hormone is to stimulate
the sympathetic nervous system (resulting in tremors and tachycardia). -
Blockers (e.g., propranolol, metoprolol) decrease the systemic effects of thyroid
hormones and alleviate symptoms very quickly. Since they block the adrenergic
effects of thyroid hormones and therefore are not dependent on the
etiology of the hyperthyroidism, they are useful for all forms of

hyperthyroidism.
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The third method of treating this type of hyperthyroidism is to employ
radioactive iodine (1311). Treatment results in destruction of thyroid tissue and
restoration of normal thyroid (euthyroid) hormone levels. Often, the radioactive
iodine does too much damage, resulting inpermanent hypothyroidism.
Fortunately, this is easily and inexpensively treated. You might ask,
with the vast technical expertise available to us in the 21st century, why we
cannot give just enough radioactive iodine to render the patient euthyroid. In
theory, this would be a good idea—in practice, however, this usually does not
work well. If we give too little radioactive iodine, the patient often ends up
relapsing (the thyroid has immense potential for growth; even though the patient
may have remained euthyroid for a while after the initial therapy, remaining
tissue may again grow, resulting in hyperthyroidism), requiring a second or third
treatment. So hypothyroidism is, in most cases, considered almost a desirable

result of radioiodine treatment.

Extrathyroidal problems may occur in patients with Graves' disease. The
antibodies may stimulate growth of other tissues in addition to the thyroid. The
most common associated condition is exophthalmos, which causes protrusion of
the eyes (proptosis) and inflammation of the extraocular muscles. This condition
may result in impaired eye movement and loss of visual acuity; permanent
visual impairment may result in severe cases. Fortunately, most patients with
proptosis do not progress to develop significant eye problems. Patients with
Graves' disease should always see an eye specialist on a routine
basis.
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Exophthalmos in Patient with Graves' Disease

Because exophthalmos is caused by thyroid—receptor antibodies with
extrathyroidal effects(and not elevated thyroid hormone levels), treatment of the
hyperthyroidism does not necessarily improve eye disease. The antibodies are
unaffected by treating the thyroid problem with any of the three methods
mentioned above (some feel that radioiodine may even make eye
disease worse, as therapy results in inflammation and release of massive
amounts of antigeninto the bloodstream, the oretically worsening the antibody
response). Therefore, many expertsdo not treat patients with severe orbitopathy
with radioiodine; pretreatment with corticosteroids may alleviate this potential

inflammatory response.

Treatment of exophthalmos includes orbital radiation, extraocular muscle
surgery, orbital decompression (to give the eye more room), and corticosteroids
(which decreaseinflammation). Plasmapheresis (removal of the antibody from

serum) can be done in severecases at specialized medical centers.

A much less common condition occurring in patients with Graves' disease is
pretibialmyxedema, which results in pebbly orange skin on the shin areas. This

is usually a minor problem
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Pretibial Myxedema

Release of preformed thyroid hormone

The thyroid is like a big “water tank” with vast stores of thyroid hormone,
contained inthe proteinaceous colloid. This is unlike most endocrine glands that
do not contain large stores of their hormones. These stores of thyroid hormone
are often enough to last for several weeks. Thus, if some mechanism irritates the
thyroid so that hormone can “leak out,” hyperthyroidism results. This is
obviously a different mechanism than thyroid hormone overproduction; it is

essential to understand the distinction, as the treatment is different.

One type of thyroid “irritation” (resulting in leakage of preformed hormone) is
called subacute thyroiditis. It is often accompanied by pain in the thyroid gland.
“Silent thyroiditis™ is similar, except that it is without pain. A variant, occurring
in about 5% of postpartum women, is called postpartum thyroiditis. The
majority of patients with destructive thyroiditis have some type of underlying
autoimmune dysfunction of the thyroid, and some will progress to overt

dysfunction in time.
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Inflammation causes leakage of
preformed thyroid hormone; new
synthesis decreases

Elevated T4 and T3

suppress TSH
production

Leakage

123| Uptake: decreased
Thyroglobulin: increased

Destructive Thyroiditis

Leakage of stored thyroid hormone results in increased T4 and T3 levels, low
TSH, and symptoms of hyperthyroidism. Since new thyroid hormone is not
being produced, the uptake of radioiodine is diminished; this is an important
way of differentiating destructive thyroiditis from overproduction. This results
in the seemingly confusing association of low radioiodine uptake and
hyperthyroidism. When you think about the physiology, however, it makes
sense (incase you have not noticed, a recurring theme in this text is that the key
to mastering endocrinology is to understand physiological pathways rather than
memorizing facts). Incontrast, in cases of hyperthyroidism due to thyroid

hormone overproduction, the thyroid uptake is elevated.

We cannot do a whole lot about thyroid hormone that has already been
synthesized; it is there, and we have to deal with it. Antithyroid drugs such as
methimazole have no effect, since nonew hormone is being made (PTU has a
small adjunct effect of decreasing T4 to T3 conversion, but it is not useful
enough in this regard to be considered an appropriate therapy for destructive
thyroiditis). Radioiodine therapy also would be useless here, since uptake islow
and the thyroid would not accumulate a significant amount of 131l; it would
merely be excreted. Removing the thyroid surgically is not a good idea either,

since this
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procedure might irritate the thyroid even more and release more stored hormone
into the circulation. B-blockershelp with the sympathetic symptoms and are used
routinely. Nonsteroidal anti-inflammatory agents (e.g., ibuprofen) or
corticosteroids decrease inflammation and may be useful indecreasing the

leakage.

Fortunately, like a water tank that springs a leak, there is only a finite amount of
substance inside, which will eventually run out. Thyroid hormone levels in time
will actually drop below normal, producing a temporary state of
hypothyroidism. It may take several weeksfor the thyroid to rebuild its stores, at
which time the patient again becomes euthyroid (leading to the typical triphasic
“hyperthyroid—hypothyroid—cuthyroid” course of this disorder). Rarely, in
destructive thyroiditis, the inflammation is so severe that the thyroid cannot
regenerate completely, resulting in permanent hypothyroidism. This is easily

treated with daily thyroxine replacement.

Exogenous ingestion of thyroid hormone

Another cause of thyrotoxicosis with low radioiodine uptake occurs in those
who take too much thyroid hormone because the dosage of thyroxine is too high.
It can also occur in people who illicitly take thyroid hormone, often in an effort
to lose weight. This most common lyoccurs in health care providers with access

to readily available thyroid hormone.

Another interesting example of this type of thyrotoxicosis occurred many years
ago. Remember that an early therapy for hypothyroidism was the ingestion of
animal thyroid glands. It appears that, in one part of the country, a batch of
hamburger was made from beef in which the thyroid glands had not been
removed. The thyroid glands were ground up with hamburger resulting in
large amounts of T4, which survived cooking and resulted in thyrotoxicosis in
many patients. This phenomenon was appropriately termed ‘“hamburger
thyrotoxicosis.”
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It is important to distinguish this type of thyrotoxicosis from the type already
discussed that presents with a low radioiodine uptake (destructive thyroiditis).
Remember how thyroxine isstored in the colloid, attached to a protein called
thyroglobulin (Tg). (Do not be confused between the protein Tg (thyroglobulin)
and the carrier protein thyroid-binding globulin(TBG).) With thyroiditis and
release of thyroid hormone, the thyroglobulin is released into the
bloodstream too, resulting in an increased Tg level. Those who take too much
hormone havelow Tg levels, since Tg is not contained in the thyroxine tablet.
While we should hope thatpatients would be forthcoming regarding ingestion of

exogenous T4, such is not always thecase.
Secondary hyperthyroidism

As we discussed above, secondary hyperthyroidism is quite rare. TSH-secreting
pituitary tumors produce elevated TSH and T4 levels. This condition is readily
distinguished from primary hyperthyroidism by the inappropriately elevated
TSH levels in the presence of elevated peripheral levels (in Graves' disease and
other causes of primary hyperthyroidism, TSH should be low). Treatment
includes medication (octreotide) and/or surgical resection.
Antithyroid drugs and/or radioiodine do not treat the cause and may actually

make the problem (the pituitary tumor) worse.

Another, very rare cause of secondary hyperthyroidism is pituitary thyroid
hormone resistance, an inherited disorder in which the pituitary is resistant to
levels of T4 and T3 in thecirculation. Since TSH does not suppress normally, it

continues stimulating the thyroid and hyperthyroidism may result.
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Severe thyrotoxicosis:

Thyroid storm is a condition caused by severe thyrotoxicosis. Graves' disease is
thetypical cause, and other forms of hyperthyroidism only rarely result in
symptoms of this degree. These persons present with fever, confusion, and
severe tachycardia, and may suffer cardiovascular collapse. The mortality rate is

high if untreated. Treatment includesp-blockers and antithyroid drugs.

THYROID NODULES

A goiter is a generic term for any thyroid enlargement. Goiters may be diffuse as
in Graves'disease, or nodular. Nodular goiters are common, especially in
women. A patient may have either a single (solitary) nodule or multiple nodules
(multinodular goiter). They are usually euthyroid, although hypo- or
hyperthyroidism may also be associated with thyroid nodules, as
we have discussed. The main concern is whether the nodule is benign or

malignant.

Fortunately, most thyroid nodules are benign, especially those that have
remained unchanged for years. Those that are rapidly growing are more likely to
be malignant. In the glorious “atomic age” of the 1950s, doctors gave radiation
treatments for a variety of benign conditions ranging from acne to enlarged
tonsils. We know now that these seemingly innocuous‘radiation treatments”
caused more problems than they cured, and resulted in a small increasein the
incidence of thyroid cancer (as well as an increased incidence of cancer in those

physicians who used such devices without adequate shielding.
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A nodule may not concentrate radioiodine as well as the surrounding thyroid
tissue, leading to a “punched out” or “cold” nodule appearance onthe scan. If it
concentrates radioiodine as well, it cannot be distinguished from normal

thyroid and is called “warm.” A hyperfunctioning nodule (“hot nodule™)

suppresses the surrounding thyroid tissue.

Hyperfunctioning or “Hot” Thyroid Nodule on Radioiodine Scan

Unfortunately, this information is really not very useful to us. It is a common
belief that“cold nodules™ are usually malignant, but this is not true. They are
somewhat more likely to be malignant than hot nodules, but most cold nodules
(at least 80%) are benign. Some also erroneously think that hot nodules can

never be cancerous, but carcinoma can (very rarely) arise in such nodules.
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So, as a result, it turns out that a nuclear thyroid scan is justnot very useful in
evaluating euthyroid or hypothyroid patients with thyroid nodules.
A better way of delineating an atomy is to perform a thyroid ultrasound. This
can demonstrate the depth of a nodule (whereas a radionuclide scan only yields
a poor quality,two-dimensional frontal picture). Pure cystic (fluid-filled) and
“spongiform” nodules are less likely to be malignant than solid ones. Mixed
cystic-solid nodules, hypoechoic nodules (thosethat appear “dark” on

ultrasound), and those with microcalcifications are more likely to be

malignant.

Ultrasound of Thyroid Nodule in Patient with Papillary Thyroid Carcinoma

So, to truly know the nature and size of the nodules, an ultrasound is the way to
go, and it doesgive us more information than the nuclear scan—but still does not

definitively answer what we need to know.

Well, we have not yet mentioned a really good way to distinguish benign from
malignant nodules, and we really need a better test. The best way today is to
actually look atthyroid cells under a microscope, by a procedure called fine
needle aspiration (FNA).
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The advent of genetic testing for markers predisposing for thyroid cancer has
much promise in helping identifying patients at high risk (and excluding those at
low risk from unnecessary surgery), thus creating a more scientifically advanced
approach to management. But a biopsy must still be done in many
circumstances; this is done with a very small needle as an outpatient, and causes
minimal discomfort to the patient. Ultrasound may beused to guide the needle
with nodules that are difficult to feel. The sensitivity (ability of thetest to detect
cancer in those with the disease) is about 95-98% in the hands of a skilled
clinician and cytopathologist. Genetic markers are of greatest use in identifying
high-risk

patients with “indeterminate” results on fine needle biopsy, where malignancy
cannot be completely excluded. If the nodule is malignant, it should obviously
be removed. If it is benign, no treatment is necessary (although it may need to be
removed if it causes hoarseness, cosmetic disfigurement, etc.). Unfortunately,
many biopsies fall somewhere in the middle with “nondiagnostic” or
“suspicious” features that neither confirm nor refute the diagnosis of
malignancy. Some seemingly benign tumors (e.g., follicular adenomas) should
be removed,because they may harbor occult cancerous cells. Suppression with
thyroxinehas been employed in the past, but recent studies show that this
treatment is of no benefit and may evenbe harmful. Benign nodules that are
cosmetically disfiguring may be removed. Others aresimply followed with
regular examinations.

DIFFERENTIATED (EPITHELIAL) THYROID CARCINOMA

The words “carcinoma” and “cancer” sound ominous to any patient or clinician,
for obvious reasons. Fortunately, the most common types of thyroid cancer grow

very slowly and rarely cause death.
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They are called epithelial thyroid cancers because they arise from follicular
epithelium and not from other cells within the thyroid. Papillary is the most
common type of thyroid carcinoma. No one obviously wants
to have cancer, but if you had to pick a malignancy to have, this is probably the
type to get. Most patients have lesions confined to the thyroid. Rarely,
metastases and death occur, usuallymany years after diagnosis and treatment.
Follicular cancer is a bit more aggressive than papillary, but most patients do
well and often survive for many years even with distant metastases.

The cornerstone of treatment of epithelial thyroid cancers is removal of the
thyroid. Themajority of patients are cured by this treatment alone. After the
thyroid has been completely removed by the surgeon, all the cancer is usually
gone. The method by which we follow thistype of cancer, however, necessitates
another type of treatment. We follow thyroid cancer bytwo means: (a)
radioiodine scanning or (b) serum thyroglobulin (Tg) levels. The scan will
not work properly, however, until every last bit of the thyroid is gone. If there is
even a microscopic amount of normal thyroid left (called “remnants”), it will
take up the tracerrather than the possible tumor, and the scan will be fruitless.
We measure Tg, since it is amarker of thyroid epithelial tissue—if levels go up it
means the cancer could be coming back. However, the thyroid remnant makes
Tg too, and we cannot distinguish Tg of normal thyroidepithelial origin from
that of cancer tissue origin. Therefore, we must get rid of these small remnants
In order to see a tumor in the patient's body or rely on serum Tg levels. This is
easily done with a high-dose 1311 treatment, which basically burns up the small
remaining pieces. Only after these are gonecan we later do a reliable scan to
look for metastases (which hopefully are not there). This therapy is called a
“remnant ablation.” This is the same type of radioiodine used for

hyperthyroidism, but is given in a higher dose.
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The treatment itself is very simple. It involves swallowing a radioactive iodine
capsule similar to the thyroid scan. It is painless and does not involve
intravenous lines or injections.Radioactive iodine usually does not cause side
effects, and the radiation dose to the rest of the patient's body is quite small.
Patients do not experience hair loss, nausea, or vomiting that can occur with
other types of cancer therapy. Occasionally there is some tenderness in the
neckarea (radiation thyroiditis). They also might experience an unusual taste in
their mouths or swelling of the salivary glands, which usually only lasts a few

days.

While we used to treat all thyroid cancer patients with remnant ablation, we no
longer do this for patients deemed “low risk™ (i.e., small tumor size, no lymph
node involvement or extension through the capsule, etc.). We also use lower
doses (e.g., 30 mCi) than in years past (100-150mCi was the common
“standard™). So it is no longer the “standard of care” it once was for many

patients.

Some patients need follow-up with whole-body nuclear scans (1231). Before the
thyroid cancer survey, all thyroid hormone has to be out of the patient's system.
This is because thyroid cancer cells are relatively in sensitive to radioiodine, and
high TSH levels must be present to stimulate cancer cells, if present, to take up
the isotope. Can you think of a simple way to cause elevated TSH levels in a
patient without a thyroid? The obvious method is to induce hypothyroidism by
taking the patient off his or her thyroid hormone. The patient must discontinue
thyroxine for several weeks for this to occur. Regrettably, this causes patients to
develop significant symptoms of hypothyroidism and feel very poorly (this may
even be a health hazard in patients with other debilitating conditions)
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Pulmonary Metastasis on Radioiodine Scan in Patients with Follicular Thyroid Carcinoma

Since the only reason to discontinue the thyroid hormone is to achieve high TSH
levels, you might ask why we cannot just give TSH to the patients to alleviate
their discomfort. In the past, this was impossible because TSH was not
available. Today, however, synthetic human TSH (of recombinant DNA origin)
Is readily available (albeit expensive), and can be given to patients via an
injection before the scan, eliminating the need to stop thyroid hormone in many

patients.

A follow-up scan may be done in a year or two. Serum thyroglobulin (Tg) levels
are also monitored, and hopefully will be low (indicating negligible thyroid

epithelial cell mass).

If a scan shows metastases or Tg levels rise, a repeat high-dose radioiodine
therapy may benecessary. For patients with advanced disease, drugs such as

sunitinib (a tyrosine kinaseinhibitor) may be useful.
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MEDULLARY AND ANAPLASTIC THYROID CARCINOMA

Medullary thyroid carcinoma (MTC) is a less common type of thyroid cancer
arising in the parafollicular (C) cells of the thyroid, which manufacture the
hormone calcitonin. Thisis a much more aggressive form of thyroid cancer, and
those with widespread metastases have a poor prognosis. This type of tumor
does not make thyroglobulin and does not concentrate radioiodine well, so
treatment with the latter is usually in effective. Serum calcitonin levels are
usually elevated, and useful to follow as a marker of tumor burden. Treatment
with external radiation therapy and/or chemotherapy may offer palliative benefit

in those with severedisease.

An aplastic carcinoma is by far the most aggressive thyroid cancer, and one of
the most lethal of all cancers. It presents as rapid thyroid enlargement, often
over a matter of days. There is no universally effective treatment (although
many clinical trials are underway), and most patients die within weeks to

months. This type of tumor is not responsive to radioactive iodine.
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Abstract

Our research is about: ‘““The problematic of translating terms related to
Endocrinology from English to Arabic from the third chapter of Matthew Neal’s
book How the endocrine system works.’” Our research aims to simplify terms
and concepts of Endocrinology, It also sheds light on the importance of selecting
the necessary techniques that helps the translator to make a successful and
proper translation. In this regard, our study is built on the analysis of some terms
cited in our corpus based on the documentary research of Christine Durieux and

The methods and Procedures of Peter Newmark.

Keywords: Translation, Endocrinology, Documentary Research, Peter

Newmark Theory.
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