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Thyroid  





Non-Thyroid Illness (NTI) 
(Euthyroid sick syndrome) 

 NTIs (非甲狀腺病患) 指因其他疾病就診
之病患，包括輕微之非躺臥性病患至嚴重
之ICU垂危病患，範圍很廣。 

 輕度或中度病患，如果懷疑有甲狀腺高能
症或低能症，其甲狀腺功能之判讀大致與
普通甲狀腺病患相同。 



Non-Thyroid Illness (NTI) 
(Euthyroid sick syndrome) 

 重度病患，尤其 ICU 病人之甲狀腺功能，約70%-
80% T3降低，30%-50% T4 降低，這些T4低病患，
其FT4約50%-70%正常，其餘偏低。 

 以上變化是由於 5’-deiodinase 活性降低，THBI 
(Thryroid hormone binding inhibitor)存在，
TBPs降低等引起。而TSH 大部份是正常的，只約
20%異常，其中2/3降低，而1/3升高，TSH 降低可
能是為適應疾病狀態或使用 dopamine or 
glucocorticoid 等藥物使身體處於central 
hypothyroidism之狀態；TSH 偏高，則是在NTIs 
恢復期反彈所致 



The S/S of 

Hyperthyroidism – 

multi-systemic 

involvement 

Symptoms 

Nervousness 

Fatigue 

Weakness 

Increased 
perspiration 

Heat 
intolerance 

Tremor, 
Hyperactivity 

Appetite 
change, 
Weight 
change 

Menstrual 
disturbance 

Signs 

Hyperactivity 

Tachycardia or 
atrial 
arrhythmia 

Systolic 
hypertension 

Warm, moist, 
smooth skin 

Stare and 
eyelid 
retraction 

Tremor, 
Hyperreflexia   

Muscle 
weakness 



Causes of thyrotoxicosis 
Autoimmune 
 Graves’ disease (60-90%) Hashimoto’s disease 
Autonomous 
 toxic mulitinodular goitre  
 solitary toxic adenoma 
Thyroiditis ( transient) 
 post-partum thyroiditis 
 subacute thyroiditis  
 paniless thyroiditis 
Drug induced  
 iodine- induced(Jod-Baseddow) 
 thyroxine (‘factitous’) 
Secondary (very rare) 
 TSH secreting tumour 
 HCG dependent ( as in hyperemesis gravidarum) 
Thyroid hormone resistance 
Ectopic 
 struma ovarii 
 metasttic follicular carcinoma 







Endocrinology And Metabolism Clinics of North America  2000; 29(2):390 



 Recognition of Impending Storm: 

Diagnostic Criteria 

CNS effects 

  Absent           0 

  Mild              10 

     Agitation 

  Moderate       20 

    Delirium, psycosis 

    Extreme lethergy 

 Severe           30 

    Seizure 

    Coma 

Precipitiant Hx 

    Negative      0 

    Positive       10 

Temperature dysfunction         

 Temp 

     99-99.9                    5 

   100-100.9                 10 

   101-101.9                 15 

   102-102.9                 20 

   103-103.9                 25 

   >=104.0                    30 

GI-Hepatic dysfunction         

 Absent                          0 

 Moderate                    10 

    diarrhea 

    Nausea/vomiting 

    Abdominal pain 

 Severe                        20 

    Unexplained jaundice 

 

CV dysfunction         

 Tachycardia 

     90-109                      5 

    110-119                   10 

    120-129                   15 

    130-139                   20 

    >=140                      25 

 CHF 

    Absent                       0 

    Mild                            5 

       pedal edema 

    Moderate                  10 

       bibasilar rales    

    Severe                      15 

       pulmonary edema 

 Atrial fibrollation 

    Absent                        0 

    Present                     10 

 
Score > 45 -- thyroid storm,      Score of 25-44 -- impending storm 

Score < 25 -- unlikely to represent thyroid storm 



PRECIPITANTS OF THYROID STORM 

Rapid Rise In Thyroid 

Hormone Levels 

 Thyroid surgery 

 withdrawal of antithyroid 

drug therapy 

 radioiodine therapy 

 vigorous thyroid 

palpation 

 iodinated contrast dyes 

Acute or Subacute 
Nonthyroidal Illness      

 Nonthyroidal surgery 

 Infection 

 CVA 

 Pulmonary 
thromboembolism 

 Parturition 

 DKA 

 Emotional stress 

 Trauma. 

 





Causes of thyrotoxicosis 
Autoimmune 
 Graves’ disease (60-90%) Hashimoto’s disease 
Autonomous 
 toxic mulitinodular goitre  
 solitary toxic adenoma 
Thyroiditis ( transient) 
 post-partum thyroiditis 
 subacute thyroiditis  
 paniless thyroiditis 
Drug induced  
 iodine- induced(Jod-Baseddow) 
 thyroxine (‘factitous’) 
Secondary (very rare) 
 TSH secreting tumour 
 HCG dependent ( as in hyperemesis gravidarum) 
Thyroid hormone resistance 
Ectopic 
 struma ovarii 
 metasttic follicular carcinoma 



Indications for RAI therapy: 

 Age- people (>40). 

 Huge goiter. 

 Recurrent hyperthyroidism. 

 Toxic goiter. 



Treatment 
In mild cases,aspirin, nonsteroidal anti-inflammatory drugs, or 
cyclooxygenase-2 inhibitors generally control the symptoms.In 
more severe cases,glucocorticoids (e.g., prednisone up to 40 
mg/day) alleviate the manifestations but do not influence the 
underlying disease process. 



Acute Infectious Thyroiditis 

 Congenital abnormalities of the piriform sinus 

 Underlying autoimmune disease 

 Immunocompromise of the host  

 The etiology may be any bacterium,including 

    Staphylococcus, Pneumococcus, Salmonella,or  

    Mycobacterium tuberculosis; certain fungi, 

including Coccidioides immitis, Candida,or 

Aspergillus and Histoplasma have been reported. 

 



D/DX of acute & subacute throiditis  



Causes of Thyroid Nodules 

 Benign 

• Colloid or 
adenomatous 

• Cyst 

• Lymphocytic 
thyroiditis 

• Granulomatous 
thyroiditis 

• Neoplasm (follicular 
or Hurthel cell) 

 Malignant 

• Papillary 

• Follicular 

• Medullar 

• Anaplastic 

• Lymphoma 

• Metastatic 



Thyroid 

nodule  





Parathyroid, PTH and 

malignant 



  Calcium Homoeostasis  

The parathyroid axis NEJM 2000; 343:1863-1875 



Actions of the Hormones Involved in 

Calcium Homeostasis  

Am Fam Physician 2003;67:1959-66 



Clinical Manifestations 

Am Fam Physician 2003;67:1959-66 

<11.5 mg/dL 

Asymptomatic 

11.5-12 mg/dL 

Common  

>13 mg/dL 

Calcification in 

kidneys, skin, 

vessels, lungs, 

heart, and 

stomach  

>15 mg/dL 

Coma and 

cardiac arrest 







Evaluation of Hypercalcemia 

Harrison’s 16th Edi Chapter 332 



Differential diagnosis 
Representative Normogram for Interpreting Serum Intact PTH Levels  

 

Am Fam Physician 2003;67:1959-66 



Hyperparathyroidism-Diagnosis 

 High PTH, hypercalcemia, and low 
phosphate level 



Hyperparathyroidism  

NEJM 2000; 343:1863-1875 



Actions of the Hormones Involved in 

Calcium Homeostasis  

Am Fam Physician 2003;67:1959-66 



Parathyroid Scan: 
 localization of parathyroid adenoma/hyperplasia  

 Subtraction scan (dual-isotope) 

• 201Tl/99mTcO4 

• 99mTc sestamibi/123I 

• 99mTc tertrofosmin/123I  

Rationale: (Thyroid + parathyroid) – 

(thyroid) = parathyroid adenoma 



Parathyroid Scan: 
 localization of parathyroid adenoma/hyperplasia  

 Dual-phase scan (single isotope) 
99mTc sestamibi (5-15’ early vs. 2-5Hr late) 

Rationale: MIBI retained longer in 
parathyroid adenoma 



Clinical relevance of Parathyroid scan 

 Pre-op localization 

•Less extensive surgery 

• Identification of ectopic tumor 

 Recurrent hyperPTH post surgery 

 Autologous re-implantation 



Management of hyperparathyroidism 





Management of asymptomatic 

hyperparathyroidism 

Harrison’s 16th Edi Chapter 332 



Follow-up of hyperparathyroidism 



Management of hypercalcemia 



Bone metabolism  







 a 60-year-old woman with a Z-score of –1 (1 SD below 

mean for age) has a T-score of –2.5 (2.5 SD below 

mean for a young control group)  

 T-score: reflects standard deviation from a young 

healthy adult population  

 Z-score: 同年齡平均值 

Fig. 333-6 



WHO Diagnostic Criteria for 

Women Without Fragility 

Fractures 

Diagnosis BMD Criteria (T- score) 

Normal 
Within 1 SD of the young 
adult man 

Osteopeni
a 

Between –1SD and –2.5SD 

below the young adult 
man 

Osteoporo
sis 

At least –2.5 SD below the 

young adult man 



FIGURE 333-3  Factors leading to osteoporotic fractures.  



Drug affects bone metabolism 

 Cyclosporin – increase bone turnover 

 Antiepileptics– interfere Vit D metabolism 

 Heparin– decrease bone mass and BMD 

 Thiazide diuretics – stimulate distal tubule 
reabsorption of calcium,  BMD↑, fracture risk↓ 



Diagnostic tools 

 Single-photon absorptionmetry 

 Dual-photon absorptiomerty 

 Dual x-ray absorptiometry (DEXA) 
•雙能X光骨密度儀 一種非侵入性的放射性檢查，主要
在量測第一到第四節腰椎與近端股骨的骨質狀態，使
用的是QDR-4500 骨密度儀（Hologic, Waltham,MA），
骨密度由每平方公分測得的重量決定，再個別以T-
score表示 

 Quantitative computed tomography 

 Ultrasonography 

 



Treatment 

 Management of osteoporotic fractures 
• Hip fractures almost always require 

surgical repair 

• Other fractures are usually managed with 
only supportive care 

 Management of the underlying disease 
• Risk factor reduction 

• Nutritional recommendations 
 Calcium, vitamin D, exercise 



Treatment 

 Pharmacologic therapies 
• Estrogens : reduce bone turnover, prevent bone loss 

• Progestins  

• Selective estrogen response modulators (SERMs) 
 Raloxifene : prevention and treatment of osteoporosis 

 Tamoxifen : prevention and treatment of breast cancer 

• Bisphosphonates : postmenopausal and steroid 
induced ostoporosis 
 Alendronate, risedronate : decrease bone turnover rate 

• Calcitonin : women > 5 years past menopause  

• Parathyroid hormone : a true increase in bone tissue 

• Fluoride : a potent stimulator of osteoprogenitor cells 



Bisphosphonates 

 Act directly on mature osteoclast, decrease bone 
resorption activity. 

 Induce osteoclast apoptosis. 

 Alendronate ( Fosamax ), Risedronate have the 
similar effects and adverse effects ( GI ). 

 Reduce the vertebral fractures and minimizes 
their severity 

 Long-term alendronate therapy may suppress 
bone turnover, resulting in increased 
susceptibility to and delayed healing of non-
spinal fractures  



Adrenal gland 





Cortisol Circadian VS  Cushing’s  

Syndrome  

Endocrinol Metab Clin N Am 2005; 34: 
385–402 

Theoretical salivary cortisol levels during a typical day in a normal subject, a 

patient who has mild Cushing’s disease, and a patient who has severe Cushing’s 

syndrome. Note that the 11 PM-3 AM time period is the best to discriminate 

between mild Cushing’s disease and normal subjects. For diagnostic purposes, 

salivary cortisol is usually sampled at 11 PM. (Reprinted from Raff H. Role of 

salivary cortisol determinations in the diagnosis of Cushing’s syndrome.  



Establishing the Diagnosis of  
Cushing’s Syndrome (CS) 

Am J Med 2005; 118: 1340-
1346 

An algorithm for establishing the diagnosis of Cushing’s syndrome. To calculate 

values in SI units (nmol/L) multiply by 27.59. O/N DST = overnight 1-mg 

dexamethasone suppression test; UFC = urinary free cortisol; F = cortisol; R/O = 

rule out; Dex-CRH = dexamethasone-corticotropin-releasing hormone test.  



Screening & Confirmatory Tests 
 for Cushing’s Syndrome 

Type of 

evaluation  
Protocol  Interpretation Sensitivity% Specificity% Remarks  

Screening UFC 24-hour urine  

Normal cortisol 

secretion usually 

<90 μg/24hr 

95-100 98 
Test of choice;>250-

300 μg/d diagnostic  

1-mg DST 1mg p.o. at 11PM 
Normal < 

5 μg/dL 
98 70-80 

The low specificity is 

problematic  

Confirmatory 

UFC 
24-hour urine See above  95-100 98 

Test of choice;>250-

300 μg/d diagnostic 

LDD/CRH test 

DEX, 0.5mg/6h x 2 d; 

2h later,CRH 1 μg/kg 

IV(8AM) 

Normal < 

1.4 μg/dL 

 

100 100 
Useful in borderline 

UFC, pseudo-Cushing  

Low-dose DST 
DEX, 0.5mg/ 

6h x 2 d 

UFC>36 μg/dL 

or 17 HS>4mg/d  
56-69 74-100 

Historical gold 

standard of limited 

usefulness  

Atlas of clinical endocrinology,1999,vol 
4,163 









Differential Diagnosis of Cushing’s 
Syndrome 

Am J Med 2005; 118: 1340-1346 

    An algorithm for the 
differential diagnosis of 
Cushing’s syndrome. 
ACHT= corticotrophin;         
CT= computed 
tomography; CRH= 
corticotrophin-releasing 
hormone; MRI= 
magnetic resonance 
imaging; NP-59= 
[131I]-6-iodomethyI 
norcholesterol 
scintigraphy; DST=8-mg 
dexamethasone 
suppression test ; 
IPSS= bilateral inferior 
petrosal sampling; 
CD=Cushing’s disease; 
EAS=ectopic ACTH 
secretion.  







 Adrenal insufficiency  



各種情況下
之糖皮素置
換劑量 







Regulation of Aldosterone  Secretion 

 



Etiology of Primary Aldosteronism 

 Aldosterone-producing adenoma  
(Conn’s syndrome): 60% 

 Idiopathic hyperaldosteronism (IHA) with              
bilateral micronodular hyperplasia  (40%) 

 Glucocorticoid remediable hyperaldosteronism 
• Rare familial disease (autosomal dominant) 

• Bilateral adrenal hyperplasia (BAH)  

• Glucocorticoid treatable 
 Dex 0.5mg po q6h, 4 days, plasma aldosterone < 4ng/dl 

 Aldosterone-producing carcinoma: rare 



 





Test 

 

Protocol 

 

Threshold value 

 for primary 
aldosteronism 

Referenc
e 

 

Fludrocortisone 

suppression 
test 

 

0.1 mg fludrocortisone/6 
hourly  and sodium 
supplementation  

(slow release natrium 30  

mmol/day) over 4 days 

Upright plasma  

Aldosterone at day 5  

at 10am >6 ng/dl 

 

Stowasser 

et al 2001 

 

Saline infusion 

test  

2000 ml 0.9% saline i.v. 
over 4 hours; beginning 
between 8am and 10am 

Plasma aldosterone 
after saline infusion 

>5 ng/dl  

Kem et al 

and Holland 

 et al 1984 

Oral sodium 

loading 

 

3 days of oral sodium 
loading (urinary sodium 
>200 mEq/day),  

collection of 24 hours urine 

Urinary aldosterone 
after sodium loading 
>12 mg/day 

Young 2002 

Table: Test protocols of confirmatory tests used  

in primary aldosteronism 

Best Practice & Research Clinical Endocrinology & Metabolism 2006; 20: 369-84 

Part I 



Pheochromocytoma  





 When α-blockade is established, β-

blockade may be initiated if the patient is 

tachycardic or has arrhythmias.  

 Phenoxybenzamine blocks catecholamine 

binding to receptors, it minimizes the risk 

of a hypertensive crisis during intubation, 

anesthesia, or exploration and tumor 

manipulation.  



 Calcium channel blockers, particular 
dihydropyridine class, improve 
intraoperative systemic vascular 
resistance by blunting catecholamine-
mediated arterial vasoconstriction. 

 The selective α1 inhibitor doxazosin has 
been effective in preoperative 
management without causing tachycardia 
or other serious side effects.   

 The oral formulation of labetalol, with an 
α/β-blocking ratio of 1:3, may not be ideal 
for preparation for surgery 





LANCET 



LANCET 



 

RET gene mutation ! 



NEJM 



NEJM 



Pituitary gland 





Prolactinomas 
• PRL different control to all other 

anterior pituitary hormones 

– Tonic release of DA inhibits PRL 
release 

• Many drugs interfere with DA and PRL 
secretion 

• Features of PRL excess (hypogonadism) 

– Infertility  -  Oligoamenorrhoea 

– Amenorrhoea  -  Galactorrhoea 

– Reduced libido -  Impotence 

•   Treatment - dopamine agonists - bromocriptine,  

     cabergoline      (not surgery) 



Clinical presentation 
 Children 

    Delayed puberty, primary amenorrhea and   

    galactorrhea  

 Premenopausal women  

• Amenorrhea(90%), infertility and galactorrhea 
(80%) 

• Reduce vertebral bone mineral density (both sex) 

• Decreased libido, weight gain, and mild 
hirsutism  

 Men 

• Impotence, infertility, and decreased libido  

• Galactorrhea and gynecomastia are uncommon  
Clinical Endocrinology 2006, 65:265–273 



                     Harrison 16th edi Figure 318-6 



Clinical Endocrinology 2006, 65:265–273 



Etiology of Hyperprolactinemia  

Prolactin ≦100 ng/mL 

 Altered metabolism 
    -Liver failure 
    -Renal failure 
 Ectopic production 
    - Bronchogenic  
    - Gonadoblastoma 
    - Hypopharynx 
    - Ovarian dermoid 

cyst 
    - Renal cell 

carcinoma 
    - Teratoma 
 Breastfeeding 

•Breast stimulation 
•Hypothyroidism 
•Medications 
 - Oral contraceptive pills 
 - Antipsychotics 
 - Antidepressants 
 - Antihypertensives 
 - H2 blockers 
 - Opiates, cocaine 
Prolactin >100 ng/mL 
•Empty sella syndrome 
•Pituitary adenoma 

Am Fam Physician 2006;73:1374-82 








