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The Big Question =+



A Brlef Hlstory of the Thyr0|d

A1812| Gay-Lussac dlscovers |od|ne In
seaweedvater (was corroding the copper
Vea-t s ot Napod ennbs g

A18161 Prout successfully treats gmter with
lodine - -

A 1835401 Graves and von Basedow "
sdie s b nI\/Ierseburg
exophthalmos and palpltatlons ‘



A Brlef Hlstory of the Thyr0|d

A1836| Cruvellhler establlshes as ductless
gland (bronchocele theory discarded)

Ami d  1i81000déisn e ab U.soedt
“d r uidalls into disrepute ' '

Al & 7 D+eagge links thyroid hypofunctlon ‘
to cretinism

A1886| Horsley postulates thyr0|d ‘
hypersecr e-{,I| 0N as- C a



A Brref Hrstory of the Thyrord

A 1891| Murray cures myxedema wrth hypodermrc
extract of'sheep thyroid’ '

A 18931 Muller links thyroid to metabolrc actrvrty

A 1910i Marinei s hown 't hat 'ficanc
trout really goiter dueto iodine deficiency

AMarinéi i Ak on .expglietani me nt o
“enrichment of iodine decreases gorter in:
schoolchrldren



A Brlef Hlstory of the Thyr0|d

A 1915| Kendall crystalllzes thyroxme

A1923| Goleri adds iodide to Rochester Water
S pobie o ST O R e Ve F s )

A 19297 TSH identified
A1934| Fermu produces radloactlve Iodlne |

A 19507 Duﬁy | assouates XRT with thyrmd
fecancer

A 1 9 70 Ri\lsé\ comes mto use



Hrstory of Thyrord Surgery

ACondemned for years as herorc and
butchery

A1850| French Academy el Medrcrne
proscrrbed any thyroid surgery

Ami d 1|80®Iy)]@6;documented
-thyroidectomies .-

k] Mortalrty 40% exsangurnatron and sepsrs



Hrstory of Thyrord Surgery

A1842| Crawford Long uses ether anesthesra
A1846| Morton.demonstrates at MGH'
A1867i Lister describes antisepsisafice}
A1874i Peari invents hemostat

A1883| Neuberr Cap & gown (asepsrs)



Hlstory of Thyr0|d Surgery

Al 8 7-8 6 ellroth | emerges as Ieader 7
in thyroid surgery (Vlenna) --

1 Mortality 8% |
o] Shows need for RLN preservatlon

i Defines need for parathyr0|d preservatlon (von
Eiselberg)

£S5 Empha5|s on speed
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Hlstory of Thyr0|d Surgery

AKocherl emerges as Ieader In thyr0|d |
surgery (Bern) | - -

1 Mortality:
. A18897 2:4%
- A1900i 0, 18%

ik Empha3|s on metlculous technlque _
" i Performed 5000 cases by death in 1917
i* Awarded 1909 Nebel Prize-for efforts: -



11

Hrstory of Thyrord Surgery

AHaIstead ,
i Studied under Kocher and Brllroth
1 Returned to US 1880 |
- 'Worked at Hopkrns with Cushrng Osler Welch

i Laid groundwork for thyrord specialists I\/Iayo,
Lahey, Crile
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Epldemlologyl chule

ANoduIes common Whereas cancer relatlvely
uncommon - -

AGoaI | S LRl O Sl NoF il 2 e
but not mlss any cancer e e
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Epldemlologyl Nodule

AFramlngham study

i ‘Ages 35 59
AWomen 6.4 %
AMen'1.5 %

T Acqwsmon rate of O 09 % per year

AI\/Iayo study (autopsy seriésio thyr0|d hx)

+ 1 21% had 1 or more nodules by direct palpatlon
- AOf those, 49.5% had hlstologlcal nodules : |
. A35.5% greater than 2 cm | ki



Epidemiologyl Nodule
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15 APalpation versus ultrasound/autopsy
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Epldemlologyl Nodule

Alncreases with age |
b Autopsyl 9 decade 80% Women 65% men

Angher in women(1.2:A 4.3:1) ,
A Estimated 515% of nodules are cancerous
AAIthough cancer more common-in women,

‘a nodule In a man IS more likely to be
- cancer
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Eprdemrologyr Pregnancy

APregnancy mcreases risk

i ‘One stldy: u/s détection nodules
A9.4% nulliparous women _
A25% women previously pregnant

I Attrrbuted to increased renal lodide excretron |
‘and basal metabolic rate |
1 Rosen.:Nodules presenting during pregnancy

- A30 patients, 43% were cancer
AHCG may be growth promoter (TSIer actrvrty)
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Recommendatronrs Pregnancy

ASome author recommendatrons

I Surgery done for cancer before end ©f 2
. trimester, else pogiartum_ -

i Women with h/o. thyrord canceravord
pregnancy |



19

Eprdemrologyr Radratron

Al million Amerrcans XRT to head & neck
e U we e N2 0/t va g 75 <0

A 19467 Nobel prize awarded to Muller for
" linking radiation to genetic mutations.

A1950i Duffy & Fitzgerald link thyroid:
cancer to childhood XRT exposure |

A1976|NI He Bt $5at elaiinirge
encourage medical screenrng {e]g prevrous
XRT patrents
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Epldemlologyl Radlatlon

AI\/IarshaII Islanders exposed to nuclear fallout
i ‘Nodules in"33%, 63% children < 10 at time

AJapanese iIncreased nodules in residents of
'Hiroshima / Nagasaki circa 1945 ‘

i Increased occultthyroid ca |n Japanese without
direct radiation exposure

AChernobyli possible increase in neoplasms

ATherapeutlc XRT for mallgnancy ralses risk
for thyr0|d neopIaS|a ‘



‘Epidemiologyi .Radiation

Table 1. POTENTIAL SOURCES OF RADIATION EXPOSURE

Medical treatment for benign and malignant conditions
Thymus (enlargement as possible cause of “crib death”)
Posterior pharynx and tonsils (tonsillitis)

Cervical lymph node (adenitis)

Bronchial airways (bronchitis)

Skin (hemangiomas)

Skin (cystic acne)

Pulmonary (multiple fluoroscopies for tuberculosis)

Scalp (tinea capitis)

Eustachian tubes (hearing loss in children)

Eustachian tubes (inability to serve on aircraft or in submarines)
Head and neck and other malignancies

Radiation exposure resulting from the acts of others
Atomic explosions (Japan, Marshall Islands, Utah area)
Nuclear facility releases (Hanford, WA)

Nuclear facility accidents (Chernobyl)

Ecological
Occupational
Terrestrial
Altitudinal
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TALIBAN HOLDOUTS - BEATING CANCEROUS BUGS

& WORLD REPORT

EWS

ANUARY 14 Jos
- -

HEALTH

Duck and cover

It used to be that school kids
were told all they needed

to do was crawl under

their desks and cover their

heads to survive a nuke at-
tack. No more.

o Instead of the silly drills,
the feds last week ordered 1.6
million doses of potassium 10-
dide to protect against a ra-
dioactive fallout.
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Epldemlologyl Radlatlon

AAppears to be dos@ependent
i ERR 7:7 at 100 cGy

AI\/IaX|mum risk approxmately 10 years later
ANoduIe in radiated patlent % cancer

AData suggest no more agggresive behavior
over spontaneousigccuring cancers, but
“may be larger at presentation

AOnIy unequivocal environmental cause of
thyr0|d cancer
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Chlldhood Radlatlon

AYounger age greater rlsk

ASuppressmn may help decrease rlsk
I One study: 35.898, 8.4% :
AI 131 risk of Ieukemla with hlgh doses
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Epldemlologyl Chlldren

ANoduIe more Ilkely to be Cancer than adults
i 1950s:70%
T Current: approx 20%

A10% thyr0|d cancer age <21 \ \
AThyrmd ca 1.52.0% all pedi malignancies
AMore likely to present with neck mets

AMost common cause thyr0|d enlargement IS
chronic lymphocytic thyroiditis |
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Epldemlologyl Chlldren

AMeduIIary Thyr0|d Carcmoma

I "FMTC, MEN 2A, MEN 2B
I RET proteoncogene (chromosome 10)

. Calcium / Pentagastrm stimulation

: Prophylactlc thyroidectomy recommended age

2-6
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Epldemlologyl Other

Angher rate of nodules found in patlents
i.\Who.have hyperparathyr0|d|sm
.1 Are undergoing hemodialysis
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Epldemlologyl Carcmoma

A Occult carcinoma in 6 35 % of glands at autopsy
(usu 410 mm) |

I Biologic behavior dlfflcult to predlct
A12,000 new thyroid cancers / year
A 1000 deaths [ year

A Surgically removed nodules:
1 42-77 % colloid nodules
i .15-40 % adenomas
1..8-17 % carcinomas
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Epldemlologyl Cancer

AHlstoIoglcaI subtype

i./Papillaryi’ 70%

| Follicular? 15% .-

i ‘Medullaryi 5-10%
i Anaplastici 5% &
21 Lymphomal 5%.
Mets S ol
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Thyr0|d I\/Iets

ABreast
A Lung
”ARenal
Acl-

_ A_I\/Ielanoma"

4. RECTUM AND

SIGHOID COLON

RETICLAUM CELL
SARCOMA
NO

A
LYMPHOSARCOMA
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Table 2. DIFFERENTIAL DIAGNOSIS OF THE THYROID NODULE
—————— e
Etiology References

Colloid (adenomatoid) nodule
ad a
ar adenoma

Madullary

D . ff t . I
] | Anaplastic
Metastatic/direct invasion
I a I I O Renal cell 54, 119, 152, 155, 211
Breast 155

Lung 211
Melanoma 21
Colon cancer 67, 155, 188
Gastric carcinoma 59
Pancreatic carcinoma 83
Head and neck tumors 67, 211
Hodgkin's disease 157A
Thyroid lymphoma 64
Thyroid cyst
Pure cyst 306
Complex cyst 68
Thyroiditis
Acute 194
Subacute 34
: 3086, 320, 322, 349
194
56, 326

168, 194
166
Infiltrative/granulomatous disease
Sarcoidosis
Amyloidosis
Developmental abnormalities
rroid hemiagenesis
Thyroglossal duct cyst
Teratoma
Neck structures simulating thyroid nodules
Aberrant subclavian artery and vein
Lipomas
Extrathyroidal hematoma
al diverticulum
Parathyroid adenoma, cyst, or carcinoma
—————————
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History ~ +
AAge
AGender
AExposure to Radiation

ASlgns/symptoms of hype/r hypo thyr0|d|sm

ARapld change’in size
1 With pain may indicate hemorrhage mto nodule
i=Without pain may. be’bad sign
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Hlstory

AGardner Syndrome (famlllal adenomatous
polyposis)

i Association found with thyr0|d ca .
" i Mostly in young women (94%) (RR 160) ‘
i* Thyroid ca’preceded’dx of Garners 30% of time
ACowden Syndrome
© 1 Mucocutaneous: hamartomas ~
. Keratoses flbrocystlc breast changes & Gl polyp<

'Found to have association with thyroid-ca (8/26
patients in one series)
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History -
AFamlllaI hio medullary thyr0|d Carcmoma |
i Familial MTC vs MEN I

AFamlly hx of other thyroid.ca _ _
AH/. 0o Hashi motods t:hyr
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Hlstory

AHlstory elements suggestlve of mallgnancy
i Drogresswe enlargement
1 Hoarseness
& 'Dysphagla
i Dyspnea w
1 High- rlsk (fam hx; radlatlon)

ANot very sensmve [ SpeCIfIC
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" Physical

FEELING THE ISTHMUS FEELING THE LATERAL LOBES

. AThyroid exam generally best from behind

-~ ACheck-for movement with swallowing
41 | | | | |
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PhyS|CaI

ACompIete Head & Neck exam
AVecal cord mobility: (’?Strobe)
APalpatlon thyroid |
ACerwcaI Iymphadenopathy
AOphthaImopathy '
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PhyS|CaI

APhysmaI flndlngs suggestlve of mallgnancy
i./Fixation .~ | |
1 Adenopathy
'* I Fixed cord
i Induration
i Strldor | |
ANot very sensmve [ SpeCIfIC
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THYROID SCAN RESULTS
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S Table 2. Relation between Clinical Findings and Malignant Thy-
F N Q B roid Tumors in 169 Patients with Nodular Thyroid Disease.*

SUSPECTED % WITH
LIKELIHOOD % OF MALIGNANT
OF CANCER  PATIENTS TumMorT CriNicaL FINDINGS

Low S 11 No suspicious symptoms or signs

Moderate 38 14 Age <20 or >60 years
History of head or neck irradiation
Male sex
Dubious nodule fixation
Nodule >4 cm in diameter and partially
cystic
Rapid tumor growth
Very firm nodule
Fixation to adjacent structures
Vocal-cord paralysis
Enlarged regional lymph nodes

*Modificd from Hamming et al.*® with the permission of the publisher; 86 percent of patients
had one solitary or a dominant thyroid nodule.

TAs determined by fine-needle aspiration biopsy.

iTwo or more highly suspicious symptoms or signs, such as rapid tumor growth, were
present in nine patients, all of whom had cancer.
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Serum Testlng

ATSHl flrst line serum test ,
i ldentifies subclinical thyrotoxicosis

AJa T3t 4
ACalcium
AThyrogIobulln

-1 Posttreatment good to detect recurrence
A Calcitonini only In cases of medullary
AAntibodiesiHa s hi mot o6's
A-RET proteoncogene



High Low

| |

R/I Hypothyroidism R/l Hyperthyroidism

| |

T4 (T3), FT41 (FT31)

Low Normal High

P l l

Subclinical | Hypothyroidisml Subclinical | Hyperthyroidism I
Hypothyroidism Hyperthyroidism







