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Thyroid (gr. “shield” for shape of gland)
1. Anatomy

· H shaped dark red gland with tops of H along thyroid cartilage +/- pyramidal lobe

· Isthmus at or below cricoid

· Pretracheal fascia – fascia envesting the thyroid, trachea and esophagus in a bundle

· Ligament of Berry – coalescence of the thyroid capsule and the pretracheal fascia.  Courses between the mid-posterior thyroid and the thyroid cartilage.  Really just a toughened portion of the pretracheal fascia that attaches the thyroid to the trachea.
· Deep compartment of neck – compartment including thyroid, trachea and esophagus – bounded by intermediate fascia (fascia of strap muscles), SCM, vasculature and prevertebral fascia
Vasculature

· 3 veins

· Superior Thyroid Vein – drains into IJ

· Middle Thyroid Vein – drains into IJ

· Inferior Thyroid Vein – drains into brachiocephalic or inominate

· 2 Arteries 

· Superior thyroid artery - first branch of external carotid

- Note: travels along with superior laryngeal nerve enters at superior pole of thyroid

· Inferior thyroid artery – goes behind carotid and then enters posterior inferior thyroid

· Note1 : right alongside recurrent laryngeal nerve at entry into larynx – DO NOT cut artery until you have seen the nerve

· Note2 : Supplies the parathyroids

· Note3 : Ima in 5% of patients

Nerves (2)

1. Recurrent Laryngeal Nerve

· Just lateral to ligament of Berry within tracheoesophageal groove especially near larynx

· ¼ patients, nerve is actually in the ligament of Berry

· 1% of patients have a non-recurrent right laryngeal nerve straight transversely from vagus to larynx along lig of Berry

· Aberrant positions:

· 20% anterior to inferior thyroid artery

· almost half are anterior to the tracheoesophageal groove

· TAKE HOME POINT – RLN is very close to inferior thyroid artery, especially near thyroid, cricoid cartilage
2. Superior Laryngeal Nerve

· Comes from vagus at base of skull and follows internal carotid artery
· Divides at hyoid with large internal branch going through thyrohyoid membrane

· Smaller branch follows superior thyroid artery and breaks off 1 cm above thyroid to enter larynx.

· TAKE HOME POINT – take superior thyroid artery as close as possible to the thyroid to avoid the nerve – you should never see this nerve if you stay close to the thyroid.

Lymphatics

· Follow veinous drainage

· Drain to levels VI, IV, III, V, II in that order

· Delphian Nodes – chain of nodes overlying the isthmus like an oracle.
Parathyroids

· Superior – postero-lateral aspect of superior pole

· Inferior position variable

· Usually sit in a small fat pad just under the thyroid capsule

· Vascular supply = inferior thyroid arteries! – take these as distally as possible to avoid devascularizing the parathyroids.

2.  Embryology

· Endodermal origin

· Diverticulum in midline of pharynx -> develops into follicular thyroid tissue and descends to usual position
· C-cells (calcitonin secreting) migrate from neural crest to upper thirds of thyroid - originate from 4th pharyngeal pouch

3.  Physiology

Iodine

· Iodide taken up by gut -> thyroid follicular cells -> attached to thyroglobulin -> stored in follicles

· 90% of iodine is in thyroid

· I is attached to tyrosine on thyroglobulin to give MIT and DIT which are inert

· MIT + DIT = T3, DIT + DIT = T4 ….. these are the active forms

· Thyroid stores 2 weeks worth of thyroid hormone within follicles as thyroglobulin

· T3 and T4 released by proteolysis of thyroglobulin and transfer out to blood

TSH

· Released from anterior pituitary in response to TRH or decreased T3
Thyroglobulin

· Storage substrate for MIT and DIT

· Some spills out of thyroid tissue, especially malignant tissue and can be measured in periphery – good for following patients post thyroidectomy

Calcitonin

· Short polypeptide from c-cells

· Decreases osteoclastic activity and thus decreases serum [Ca]

· Released in response to ^Ca

· Serum level increased in Medullary carcinoma
T3 and T4

· T3 most active

· Both bind to Thyroxine Binding Globulin (TBG) – about 80% bound

· The amount of serum TBG is increased in pregnancy but free T4 is the same due to increased T4 production

· T1/2 of T4 is 1 week

Thyroxine inhibitors

1. Drugs

· Propylthiouracil PTU

· Blocks iodine uptake and T3 and T4 production
· Safe in pregnancy
· Methimazole

· Same effect as above but lasts longer (once a day dosing)
2. Iodine

· Increased iodine intake has a negative feedback on T3/4 production
· Transient effect
3. Steroids

· Decrease TSH level and peripheral T4 -> T3 conversion
4. Beta blockers

· T3 upregulates response to catecholamines
Beta blockers don’t change thyroxine levels but they decrease the cardiovascular effects
4.  Diagnostic Tests

Labs

· Serum Calcitonin

· TSH

· TRH stimulation test – administer TRH and measure TSH ½ hour later – no rise = pituitary failure

· Total T4 
· Free T4 – expensive and long test

· Free T4 index – T3U x total T4

· T3 uptake – mix radiolabelled T3 with patients serum and some resin, if there is a high free T4 level then there are few TBG binding sites available so most of the T3 binds to the resin.

· So high T3 uptake = low free T4

· Serum thyroglobulin

· Thyroid antibodies

Radiology

· Scintigraphy – either 

· Technetium 99 pertechnate or 

· Iodine 123 or 

· Iodine 131

· PET

· Radioactive fluorodeoxyglucose is used to light up various tissues.
· Very expensive and not usually used to investigate the thyroid but incidental thyroid masses can be found – these are not always malignant and need to be worked up as usual.
· Sesta MIBI 
· Used for parathyroid tumors

· Also accumulates in follicular and Hurthle cell tumors

· Says nothing about benign vs malignant.

5. Problems with the thyroid

1.   Anatomic / Congenital problems 

1. Thyroglossal Duct Cyst

· Retained tissue along thyroglossal duct

· Midline, most commonly just below hyoid bone – but can be anywhere from tongue to sternum

· Can occasionally harbor papillary Ca

· Tx: 

· Resect all due to risk of chronic draining fistula

· Expose from foramen cecum through hyoid bone to bottom of cyst.
 2. Lingual Thyroid

· Residual thyroid tissue posterior tongue
· If goiter develops then it can obstruct airway
· Tx:
i. Synthroid (decr TSH)
ii. Radioactive Iodine
2.  Functional / Inflammatory Problems
1.  Hypothyroidism

· Etiology 

1. Decreased Iodine intake (Endemic goiter)

2. Post irradiation (I131 especially, external beam usually causes subclinical hypothyroidism)

3. Post surgical

4. Pharmacologic – especially lithium, amiodarone, antithyroid meds (PTU, Methimazole)

5. Post Thyroiditis

· Maternal hypothyroidism causes cretinism

· Endemic goiter – a few points

· ^TSH causes follicular hyperPLASIA but with empty follicles

· can cause focal nodules (like FNH of the liver) or diffuse goiter.

2.  Thyroiditis (a cause of hypothyroidism)

1. Hashimoto’s

· Most common cause of hypothyroidism in NA

· Autoimmune thyroiditis that causes fibrosis of thyroid

· As follicles fibrose, TSH increases and anti TSH antibodies appear
· Tx : synthroid
2. Subacute thyroiditis

· 40 yr old female with neck swelling and pain
· unknown etiology
· treat with steroids, ACTH – usual course is progressive despite tx to hypothyroidism
3. Reidel’s Struma

· Dense, ‘wooden’, fibrotic thyroid

· Can be painful but most importantly it can impinge on other structures and cause dysphagia, airway compromise

· Tx:  remove only accessible and constricting parts of the thyroid

· Do not try complete thyroidectomy as anatomy is a mess.

3. Hyperthyroidism

· Etiology:

1. Graves’ – by far the most common

2. Toxic multinodular goiter

3. Toxic Adenoma

4. Jod-Basedow – idodine hungry patient that gets iodine

5. Inappropriate synthroid dosing

6. Increased TSH – Pituitary, Ovarian tumors

1. Graves’ disease

· Described in 1835 by Graves

· TSH receptor activating antibodies (many different antibodies)

· Causes thyroid follicle hyperplasia, nodular goiter – sometimes severely enlarged

· Diagnosis

· Young women with hyperthyroidism
· Goiter

· Thyrotoxicosis

· Exopthalmos 

· The same antibodies that bind the TSH receptor, activate fat in the retroorbit

· Overgrowth of fat causes venous and lymphatic congestion that causes the globe to get congested

· Eventually you get opthalmoplegia and then CN II death.

· Antithyroid antibodies

· Low TSH, elevated T3/4

· CT or U/S depending on presentation – ie compressive sx – to plan OR

· Treatment

· Radioiodine 

· Most patients are treated just with radioiodine after antithyroid treatment (to prevent Jod-Basedow type effect)

· The risk is causing thyroid storm when you give the I-131 to a super-stimulated gland

· Surgery

· Antithyroid medications

· Radioiodine

· Cure rate of 90%

· Pick dosing based on radionuclide scan result (?how)

· Treat with antithyroid meds in interim

· p.o. dosing of I131
· Risks: you are giving iodine so make sure to start with euthyroid patient, otherwise -> thyroid storm

· Good chance of making the patient permanently hypothyroid.

· Antithyroid medications
· Start with propranolol, then add PTU or Methimazole – recall PTU is safe in pregnancy

· S/E – agranulocytosis or aplastic anemia

· Very high recurrence rate after discontinuation - >50%

· Thyroidectomy

· Advantages 
· Rapidity – including patients in thyroid storm
· definite cure
· tissue diagnosis for nodules (often accompany Grave’s and have same malignant potential as in other thyroids)
· cosmesis in cases of large goiter
· cost – probably cheaper than medical tx
· stabilization of opthalmopathy
· Disadvantages

· 2% risk of nerve injury
· 2% risk of permanent hypoparathyroidism, 10% risk of temporary hypoparathyroidism
· bleeding, infection, aneasthesia

· guarantee of hypothyroidism

· Preoperative workup and treatment

· MEDS : 
· Treat with PTU 50 mg tid and Propranolol 10-120 mg po qid to normalize metabolic status, cardiovascular status and reduce risk of thyroid storm
· Continue propranolol intraop
· INVESTIGATIONS 
· Check preop Ca++ level and vocal cord fcn (ie scope them all)!
· Pregnancy test
· Weekly CBC diff, AST, ALP for PTU S/E

· Check T3, T4 at 4 weeks, if normal then go to OR, otherwise increase dose of PTU by 50 mg/dose

· Choice of operation

· Subtotal vs total thyroidectomy

· Subtotal proponents say : decr risk of nerve and parathyroid damage and decr risk of hypothyroidism BUT 50% + risk of recurrence!

· Total thyroidectomy proponents say that 

1. You have to identify the nerve anyway, 

2. Going back in after recurrence is much more dangerous, 

3. Synthroid is a simple treatment.

· I say – total thyroidectomy

2. Toxic multinodular goiter

· Thyrotoxicosis due to a multinodular goiter

· Can be endemic or non-endemic

· Plummer first described this and separated it from Graves’

· Multinodular goiter is initially TSH dependent but gains autonomy somewhere along the way and loses LT4 suppression

· Presentation:

· Female over 50 with a hx of multinodular goiter

· They present with thyrotoxicosis

· Can be due to autonomous thyroid function or

· Can be due to a sudden increase in iodine uptake (called the Jod-Basedow phenomenon)

· IE – development of thyrotoxicosis in patients with multinodular goiters when they are given iodine.

· Examples include:

· Amiodarone

· Contrast media

· Expectorants

· May just have sublinical hyperthyroidism (ie decr TSH without sx)

· Workup:

· TSH, FT4

· Tx:

· Thyroidectomy 

· Even if sublinical hyperthyroidism because even though it is subclinical, all hyperthyroidism is deleterious in the long run.

· Sometimes get treated with radioiodine but this takes a long time and is not always curative.

3. Masses

· Solitary or multiple

· Benign vs Malignant

· These are the breakdown of FNA results:

· Benign – 70% of nodules

· Adenoma

· Hashimoto’s thyroiditis

· Colloid cyst

· Malignant – 5%

· Papillary thyroid Ca

· Follicular thyroid Ca

· Medullary (C-cell) Ca

· Anaplastic Ca

· Hurthle cell Ca (subdivision of follicular)

· Suspicious – 10%

· Follicular neoplasms

· Hurthle cell neoplasm

· Suspicious papillary lesion

· The lesion may be solitary or the dominant nodule in a multinodular goiter

· Evaluate dominant nodules in multinodular goiters in the same way as solitary nodules

1. Goiter

· Benign enlargement of the thyroid
· Can be functional (toxic) or non-functional (non-toxic)
· Worldwide it is most commonly due to Iodine deficiency (endemic goiter)
· Endemic goiter

· Non-toxic

· Affects 12% of the world’s population
· Pathophysiology:
· I deficiency causes subclinical hypothyroidism
· ^TSH then causes thyroid hypertrophy
· There is overgrowth of thyroid epithelium and huge colloid nodules develop (focal nodular hyperplasia)
· Problems
· Ugly.
· Cause obstruction of airway and vasculature
· Idiopathic (Non-endemic) goiter

· Non-toxic
· Most goiter in western world is non-endemic (ie not due to I deficiency
· Multifactorial etiology
· Family hx
· Environmental goitrogens
· Radiation
· Dyshormonogenesis
· Most common type is Multinodular Goiter

· Multinodular Goiter

· Women >>>> Men
· One group of cells is more sensitive to TSH than the others
· As above
2. Solitary Masses

1. Benign
1. Thyroid Adenoma

· Benign hypertrophic area of the thyroid

· Excise if any question of diagnosis, for local symptoms or for thyrotoxicosis

2. Colloid Nodule/cyst

· Again benign

· Excise for local symptoms

3. Hashimoto’s thyroiditis

· See above

· Treat with synthroid once thyroid fcn diminishes

4. Thyroid Abscess

5. TB

2. Malignant

· Some notes first:

· FNA:
1. Use 25 Ga needle, start with a syringe and gently aspirate

· if you get fluid then send it for cytology and drain the whole cyst

· if you get no fluid then remove syringe and make 10 shots through the mass without removing the needle

· Place it on a slide

· Wipe slide onto another slide

· Place one slide in fixative (95% EtOH or spray fixative)

· Air dry the other for a Papanicolou stain

· Possible outcomes in FNA (4):
1. Benign

a. Hyperplastic nodule

b. Colloid nodule

c. Hashimoto’s

2. Malignant

a. Papillary Ca

b. Medullary Ca

c. Anaplastic Ca

d. Lymphoma

e. Metastasis

3. Suspicious

a. Follicular neoplasm

b. Hurthle cell neoplasm

c. Suspicious for papillary or follicular variant papillary Ca

4. Non-diagnostic

a. Repeat.

1. Papillary Thyroid Ca

· 70% of thyroid malignancies

· Subtypes:

· Pure papillary

· Follicular variant

· Tall cell variant

· Columnar cell variant

· Insular

· Oxyphillic

· Diffuse Sclerosing

· Encapsulated variant

· 2:1 in women

· Presentation:

· 40 yr old female with nodule

· Etiology:

· De novo usually

· 90% of radiation induced thyroid Ca is papillary

· Familial in 3%

· Pathology and diagnosis

· FNA showing:

1. Psammoma bodies
· Calcified clumps of sloughed cells
2. Intranuclear grooves
3. Cytoplasmic inclusions
· Workup:

· FNA

· Preop workup:

· Hx/ PE

· CXR
· Serum calcium
· TSH, FT4
· CBC diff, lytes, creat, INR, PTT
· Treatment:

· Excise all of them
· Lobectomy with isthmus:

· For lesions <1 cm with no palpable nodes
· Must have low AGES score
· Total thyroidectomy no lymphadectomy:

· Lesions > 1 cm with no palpable nodes
· Any history of radiation 
· more aggressive types and 
· higher risk of significant disease in remaining tissue
· High AGES score
· Modified Radical Neck dissection

· Everyone with palpable lateral lymph nodes
· No treatment for microscopic lymph node disease
· NEVER berry-pick lymph nodes
· It destroys the neck for when you have to go back
· You WILL have to go back because they get recurrent disease.
The debate in Papillary Ca:

· Everyone agrees that < 1cm = lobe + isthmus

· There is debate regarding lobe + isthmus vs total in lesions > 1cm regardless of AGES risk

· Proponents of lobectomy say:

· Good prognosis regardless

· Multicentricity has little effect on prognosis

· ½ the risk to the recurrent laryngeal nerves

· risk is 1% per side

· ½ the risk of permanent hypoparathyroidism

· risk is 1% in total excision

· risk of temporary dysfunction is 10% in totals

· local recurrence can be treated surgically since only 5% of recurrences occur at the thyroid

· Proponents of total thyroidectomy say:

· Lowest incidence of recurrence with total

· Improved survival when I-131 ablation is added on

· You can’t do I-131 ablation if there is thyroid tissue left

· Serum thyroglobulin can be used for monitoring

· Radioiodine scans can be used for monitoring

· Obviates the need for repeat surgery which is riskier than 1 time surgery

· Eliminates the 1% risk of anaplastic degeneration of residual disease in the remaining lobe.

· My plan is –

·  lobe + isthmus for < 1cm and 

· total for >/=1 cm regardless of AGES socre

· Completion thyroidectomy for Papillary lesions with adverse prognosticators

· Size

· Aggressive variants (insular, tall cell and columnar cell)

· Central neck for Zone 6 adenopathy

· Unilateral MRND for palpable nodes outside of zone 6.

· Adjuvant Therapy:

· Radioactive Iodine ablation

· Given to everyone post total thyroidectomy who has a positive radioiodine scan
· No thyroid hormone replacement x 6 weeks
· Most get clinical hypothyroidism
· Alternatively, you can leave them on Synthroid and give them Thyrogen (human recombinant TSH just before the test to get the tumor to take up RAI)
· Most patients prefer this but it is expensive, probably not as good and not necessary.
· Then radioactive iodine scan to find areas that light up
· Then radioactive tx with doses dependent on size of initial lesion (from 29 to 100 mCi) and presence/absence of metastatic disease
· The post ablation scan is the more important test.  

· TSH suppression

· Synthroid 2 mcg/kg/day
· Give just enough synthroid to make patient clinically euthyroid with TSH < 0.20
· External Beam Radiotherapy

· At the cross this is given to everyone who has extracapsular disease in the thyroid or extracapsular disease in a lymph node.
· 3700 MBq (100 mCi) dose.
· Surveillance:

· Physical exam q6mnths x 2 yrs
· Serum thyroglobulin, TSH, fT4, anti-thyroglobulin antibodies  q6mnths
· CXR q6mnths x 2yrs
· Radioiodine scan for anything suspicious
· FNA any palpable mass in the neck (as usual).
· Recurrent Disease

· Palpable, radiographically visible locoregional recurrence
· Surgical excision with ipsilateral neck dissection (preferred)
· Radioiodine ablation
· EBRT
· Increasing Thyroglobulin
· Radioiodine uptake scan
· Radioiodine ablation (100-200 mCi)
· Post ablation scan to document effect
· Metastatic disease
· Aggressive approach
· Surgical resection, RAI ablation or EBRT for anything if it’s possible
· Palliative EBRT if resection not possible.
· Prognosis

· 20 year mortality rate for low risk lesions is 1%
· 5 year mortality rate for high risk lesions is 50%!
· Risk is based on AGES score:

	AGES and AMES scores for prognostication in papillary Ca

	Risk
	Low
	High

	Age
	<40
	>40

	Grade
	Well differentiated
	Poorly Differentiated

	Extent
	Intrathyroidal, no capsular invasion
	Capsular invasion, extrathyroidal extension

	Sex
	Female
	Male

	Size
	<2 cm
	> 2cm

	Metastases
	No mets
	mets


· So, the worst case scenario is a:

· A 50 year old man with a 3 cm poorly differentiated that extends beyond the thyroid.

· Papillary and Follicular Ca staging:

· REALLY reflects the AGES score

· In fact, it’s different for patients under 45 and over 45!

· Pt under 45 – only has 2 stages because they all do well

· Stage 1 = TX N0 M0

· Stage 2 = TX NX MX

· Pt over 45

· Stage 1 = T1 N0 M0

· Stage 2 = T2 N0 M0

· Stage 3 = T3 or N1a

· Stage 4a = T4a or N1b

· Stage 4b = T4b

· Stage 4c = M1 

· T1 = <2 cm

· T2 = 2-4 cm

· T3 = >4 cm

· T4a = extrathyroidal spread not involving vertebrae or vessels

· T4b = involving vessels or vertebrae

2. Follicular and Hurthle Thyroid Ca
· Also a well-differentiated thyroid ca overall (although there are well and poorly differentiated subgroups)

· About 15% of thyroid malignancies

· Patients are > 50 (like Plummer’s and subacute thyroiditis)

· Hurthle cell is a subtype of follicular with oxyphillic cells

· Pathology
· Normal appearing follicular cells in abnormal places (like in blood vessels and lymphatics)

· You must find invasion to call it Ca

· Can be widely invasive or minimally invasive

· Can be well or poorly differentiated

· Lymph node involvement in 10% at presentation

· Less than in papillary ca but still happens

· Hurthle cell Ca 
· Hurthle cells are normal thyroid cells

· They are oxyphillic

· Since they are normal inhabitants of the thyroid, you need to see them in the wrong place (ie invasive) to diagnose Hurthle cell Ca.

· Worse prognosis than papillary or follicular Ca

· 30% 10 year mortality

· Presentation

· Women over 50 from iodine deficient areas

· Present with a mass (usually solitary with no other findings)

· Most follicular masses are benign (recall most masses are benign)

· Usually euthyroid clinically and biochemically

· Thyroid malignancies are almost always euthyroid

· Some present with locally invasive disease (voice changes, dysphagia, fixed mass) but this is uncommon

· Diagnosis

· Starts with palpable mass
· Then FNA showing follicular lesion
· Then OR planning begins
· For low AGES scores and no palpable lymphadenopathy, lobectomy with frozen section can be done
· Just know that intraop frozen section is notoriously inaccurate.
· For high AGES score, palpable lymphadenopathy then do a total + neck dissection where there are palpable lymph nodes.
· Treatment

· Minimally invasive lesions

· Lobe and isthmus (follicular lesions are usually solitary)
· No radioablation
· Follow with serial exam and workup any nodules
· Widely invasive lesions
· Total thyroidectomy + radioiodine ablation

· Radioiodine uptake scan at 6 weeks

· Pt is given T3 replacement in the interim, stopped 2 weeks pre scan, started on low I diet

· If scan shows residual thyroid then ablate (30 mCi I131)

· If not ablated, then repeat in 12 months

· Synthroid 2 mcg/kg/day to suppress TSH to just below normal range

· EBRT if any extracapsular disease (in thyroid or lymph nodes)

· Gross (ie palpable) Lymphadenopathy

· Lymphadenectomy of the affected compartment

· Metastatic disease
· Radioiodine 200 mCi

· 1/3 mets will take up iodine and ½ of these will respond.

· Long term followup for differentiated Thyroid Ca

· same for both papillary and follicular lesions
· 1/3 recur (up to 25 years later too)
· Thyroglobulin

· Should be undetectable post thyroidectomy with ablation
· Requires TSH to be made normally
· So – if TSH is normal or low, and thyroglobulin is present then you have a malignancy
· Problem
· 15% of patients have anti-thyroglobulin antibodies that affect the assay for thyroglobulin (either up or down)
· so check for anti-thyroglobulin antibodies at the same time
· Also, you can do TSH stimulated thyroglobulin tests
· If there is no thyroid tissue then it still shouldn’t go up
· Take pt off of synthroid for 6 weeks pre test
· Or you can give recombinant human TSH (rh-TSH) before measuring the thyrglobulin level
· For patients who can’t tolerate hypothyroidism
· I-131 scans

· Yearly post thyroidectomy
· Ablate any residual tissue
· To allow following of thyroglobulin
· To prevent messing up future scans
· Once no residual hot spots are left, just follow thyroglobulin yearly
· CXR – yearly
ASIDE:  MD Anderson is super aggressive.  They do total thyroidectomies for everything.  All papillary lesions and all follicular carcinomas.  They do central neck dissections for everyone and use P/E and U/S to find any suspicious nodes laterally and do neck dissections on them too.  They complete other people’s lobectomies for follicular carcinoma when there are mets, pt >45 yrs or tumor > 1cm.

3. Medullary Thyroid Cancer

· From parafollicular C-cells (which come from neuroectoderm)
· 5% of thyroid Ca

· 25% are hereditary, 75% are sporadic

· hereditary cases have diffuse c-cell hyperplasia and are often multicentric

· Presentation

· Painless thyroid mass…same as all the other ones.

· Diagnosis

· Family hx

· Elevated serum calcitonin is diagnostic in the presence of a mass.

· FNAB with immunohistochemistry for calcitonin

· NOTA BENE!!!!

· Hereditary medullary thyroid Ca is caused by mutations in the RET oncogene! (MEN IIA)

· Different loci within the gene correspond to the different MEN II syndromes and thus the associations with medullary thyroid Ca

· RET codes for a transmembrane tyrosine kinase receptor (like c-kit)
· 3 Groups of Hereditary Medullary Ca

· MEN IIA (Sipple’s syndrome)

· 2 P’s – Phaeo and parathyroids.

· Medullary thyroid Ca (they ALL get it)
· Phaeochromocytoma (1/2 of them get it)

· Hyperparathyroidism

· Hirschsprung’s

· MEN IIB

· 1 P (Phaeo)

· Medullary thyroid Ca (they ALL get it)

· Usually shows up in infancy and is rarely curable

· Phaeochromocytoma (1/2 of them get it)

· Mucosal Neuromas (little bumps all over the tongue and mouth)

· They are Marfanoid with a prominent upper lip

· NO hyperparathyroidism

· Isolated Familial MTC

· No associated tumors or anomalies
· Workup of Medullary Thyroid Ca

· Serum calcitonin level
· CEA
· Genetic testing for a germline mutation in RET
· Workup for MEN associations:

· Serum calcium (for hyperparathyroidism)
· 24 hr urinary metanephrines (for pheochromocytoma)
· You DO NOT want to be the guy that went to take out a medullary Ca when the patient got a HR of 180 and BP of 300/200 on the table so do they’re vitals, get a hx and check the urinary 24 hr metanephrines, VMA!!!

· Treatment

· Total thyroidectomy with central compartment and ipsilateral modified radical neck dissection

· All fatty tissue between the carotid sheaths is removed
· All of the nerves and vessels are left behind
· Often the parathyroids get devascularized and need to be reimplanted in the SCM
· Wider lymphadenectomy for familial cases

· Ipsilateral neck dissection in non-MEN familial cases
· Bilateral neck dissection in MEN 2
· All get External Beam Radiotherapy at the CCI

· Followup

· Yearly provocative (aka stimulated) calcitonin measurements
· An elevated level should prompt the search for mets.
· Any locally respectable disease should be removed.
4. Anaplastic Thyroid Ca

· 5% of thyroid Ca

· Arise within well-differentiated tumors

· Presentation

· Rapidly expanding thyroid mass 

· Elderly patient

· Often a fluctuant mass due to tumor necrosis

· As opposed to the other thyroid Ca’s, these often present with signs and symptoms of local invasion

· Diagnosis

· FNAB

· Often an open biopsy is required to tell it apart from lymphoma

· Treatment

· Complete surgical resection prolongs survival but is rarely possible
· Radiation therapy may give a partial response but no increase in survival
· Chemotherapy doesn’t improve survival either

· Prognosis

· Universally fatal
· Median survival is 4 months
5. Lymphoma

· Very uncommon

· Occurs in patients with Hashimoto’s

· Presentation

· Women in their 60’s

· Rapidly enlarging neck mass

· Diagnosis

· FNAB is enough most of the time
· However, it may look like thyroiditis or anaplastic Ca, so surgical biopsy may be required.
· Treatment

· Chemoradiotherapy
· No surgical treatment required
· Prognosis
· 5 year survival = 60%
Thyroidectomy Complications

1. Hypocalcemia

· 10% risk of transient hypocalcmia

· 2% risk overall of permanent hypocalcemia

· ie 80% of the hypocalcemia post op, resolves in first couple of months

· check iCa level within 24 hours of surgery

· if low replace with 1.5 to 3 g of calcium daily

· Recall signs of hypocalcemia:

· Chvostek’s – twitch of angle of mouth with tapping of CN VII

· Trousseau’s – BP cuff inflated to over systolic pressure x 1 minute leads to volar flexion at the wrist and extension of digits 2 and 3.

2. Recurrent Laryngeal n. injury
· 1% risk per side.

· Bilateral nerve injury is 1/10000 but have a tracheostomy tray at bedside.

3. Post op bleeding

· 1% risk

· requires immediate reoperation or decompression at bedside.

Insular, Tall cell and Columnar all have much worse prognoses (aggressive forms)





Thyroid mass differential:


Benign


adenoma


colloid nodule


thyroiditis


abscess


TB





Malignant


Thyroid Ca


Lymphoma


Metastatic disease


Lung, kidney, breast, melanoma








