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Objectives 

Discuss: 

ÅPrimary Hyperparathyroidism 

ÅLithium Use and Hypercalcemia 

Case Presentations 

ÅPheochromocytoma 

ÅThyrotoxicosis 

ÅInsulinoma 

 



Cases 

ÅThe prinicipal 

ÅThe bipolar 

ÅThe mailman 

ÅThe soda vendor 

ÅThe preacherôs wife 



 

ÅIncidence is 1.54 per million 
in US 
 

ÅPrevalence 13.9% for women 
aged 50-70 years 
 

 

ÅEstimated 1.5 per hundred in 
elderly 
 

ÅEpidemiologically associated 

with HTN, Diabetes, Peptic 

Ulcer Disease, Gout 
 

ÅSkeletal manifestations 

 

Excess PTH 

Primary Hyperparathyroidism 



Biochemical Evidence of Disease 

Elevated or high normal  Ca+ 

Inappropriately elevated PTH (n= 50-70 pg/ml) 

   

Primary Hyperparathyroidism 



Intervention 

Cardiovascular disease is the most common cause of death 
of patients with treated and untreated PHPT.  

                          Palmer et al:  Surgery, 1987;102:1  
 

Reversible left ventricular hypertrophy and decreased 
progression of calcification after successful 
parathyroidectomy.             

        Stefenelli  et al, Am J Med 1993;95:197 
 

Improved survival after successful parathyroidectomy for 
symptomatic and asymptomatic patients. 

                                        Adami et al: Lancet 1987;1:59 
 

Increased Bone Mineral Density even in patients without 
overt osteoporosis 

                          Almqvist: Surgery 2004; Vol 136, 6                                

 

 

 

 



Silverberg S.J. et Al. N Engl J Med 1999;341:1249 

Bone Mineral Density After 

Parathyroidectomy 

Years of Follow-up 

1 4 7 10

  

1 4 7      10

  Surgery 

No surgery 

Lumbar Spine Femoral Neck 



Indications for Intervention 

ñSymptomaticò  disease- signs that can be objectively 
measured 

 

Pancreatitis 

Kidney stones 

Broken bones 

 
 

ñAsymptomaticò disease- Subjective complaints with 
éé 
Ca+ elevated > 1 mg/dl above normal 

T score < -2.5  

Decreased GFR < 60 ml/min 

Age < 50 years 

 

 

 
 

 



ÅDepressed mood (Joborn 1998; rastad 2001 

 

ÅPerception of poor general health (Sheldon) 2002) 

 

ÅLow energy level (Joborn 1988; Sheldon 2002) 

 

ÅDecreased ability to complete daily tasks 
(Numann, 1984; Joborn 1989; Prager 2002,  Lundgren 1998)) 

 

ÅDecreased social interaction (Okamoto 2002) 

 

ÅBone and joint pain (Okamoto 2002; Sheldon 2002) 

 

ÅRisk of bony fracture (Almqvist 2004; Vestergaard 2000)) 

 

 

ñAsymptomatic?ò 



Parathyroid Assessment  

Score 

Pain in bones 

Feeling tired 

Mood swings 

Feeling depressed 

Abdominal pain 

Feeling weak 

Feeling Irritable 

Being forgetful 

Difficulty out of chair 

Headaches 

Itchy skin 

Being Thirsty 

 

Pasieka,  WJS 1998, 2002, 2009 



Relief of HPT Symptoms 
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PTH and CNS 

ÅPHPT  

ïIncreased ionized Ca+ in CNS 

ïDecreased 5 HIAA 

ïDecreased homovanylic acid (HVA) 
 

ÅHuman brain tissue with + staining for PTH/ 
PTHrP in neurons, reactive astrocytes & 
endothelial cells     

Å                                        
ÅType I astrocyte proliferation in human glial cells 

is inhibited by PTHrP 
             

 

 
Evliyaoglu, C; Acta Neurochir 2000; Funk, JL; Brain Research 2001 



Neuropsychology 

Numan 

1984 

Short term visual memory,  

general cognition 

Prager, Nederle 

2002 

Attention, concentration, 

verbal memory 

Roman, Sosa 

2006 

Spatial learning  

Processing 

Walker, Silverberg 

2009 

Verbal memory 

Non verbal abstraction 

 Surgery 196(6) 1984;  Surgery, Vol 132(6) 2002;  Surgery 138(6) 2005; JCEM 94(6)2009   

Formal tests on abnormal cerebral  function are limited 



Neuropsychology  

and PHPT 
 

Å167 patients retrospectively reviewed  
Å56 excluded for comorbidities 

Å111 pre-surgical evaluations  

Å67 post-surgical evaluations  

Åaverage 33 days post operatively 

 

ÅTest battery that focused on speeded information 
processing, memory, attention, and affective distress. 

 

ÅClinically significant impairment (CSI) and a practice 
effect corrected reliable change index to determine 
cognitive response to surgery 

     



Baseline Impairment 

M (Z) SD % Impaired 

WAIS-III DS1 -0.2 0.8 3.6 

WAIS-III DSYM 1 0.1 1.0 3.6 

COWA -0.4 1.0 12.6 

Grooved Peg Dom -1.0 2.3 28.8 

Grooved Peg Non-Dom -1.0 1.8 23.4 

TMTA -0.2 1.3 15.3 

TMTB -1.1 3.0 26.1 

HVLT-R Total Recall -0.4 1.1 16.2 

HVLT-R Delayed Recall -0.4 1.0 16.2 

HVLT-R Delayed Recognition -0.5 1.5 20.9 

PASAT3 -0.9 1.3 19.8 

PASAT2 -0.8 1.0 13.5 

Stroop Word -0.5 1.0 12.6 

Stroop Color -0.3 1.0 9.9 

Stroop CW -0.3 0.9 8.1 

BDI-II  na na 30.6 

STAI- State -0.4 1.2 17.1 



Reliable Changes  

Post Parathyroidectomy 
Measure % Declined % Stable % Improved 

WAIS-III DS 9.0 86.6 9.0 

WAIS-III DSYM 0.0 94.0 6.0 

COWA 1.5 95.5 3.0 

Grooved Peg Dom. 1.5 85.1 11.9 

Grooved Peg Non-Dom. 1.5 83.6 10.4 

TMTA  3.0 77.6 17.9 

TMTB 10.4 76.12 10.4 

HVLT-R Total Recall 11.9 85.1 3.0 

HVLT-R Delayed Recall 14.9 83.6 1.5 

HVLT-R Delayed Recognition 28.4 56.7 13.4 

PASAT3 7.5 80.0 12.5 

PASAT2 5.6 86.7 8.3 

Stroop CW 1.6 90.3 8.1 

BDI 1.9 69.8 28.3 



 Stroop Color Word Test  

RED 

BLUE 

YELLOW 

ORANGE 

GREEN 
Stroop JR (1935): Studies of interference in serial verbal reactions. J Exp Psychol 18:643ï662.    

Dyer FN (1973): The Stroop phenomenon and its use in the study ofperceptual, cognitive, and response processes. Mem Cogn 1:106ï120. 



Stroop Word  
Executive Function  
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Baseline

6 months (p=0.02)

OBSERVATION SURGERY 
Perrier, Wefel, et al  Surgery Dec 2009  



fMRI- Stroop Testing 

Anterior 

Cingulate 

Anterior 

Cingulate 



Change in PTH and   

fMRI during Stroop Test 

p=0.028 
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Psychiatric Symptoms 

ïCa is central to neuronal function and synthesis 

and release of nervous transmitter substances 

 

ïHPT pts have higher CSF  Ca concentrations 

  and lower values of dopamine, serotonin and 

norepinephrine metabolites 

 

ïTiredness could also result from neuromuscular 

dysfunction 
 

Neurobiology  of CSF;   Jimerson, 1998 

 

 

 

 

 

 



Response of Symptoms  

from Parathryoidectomy 
Symptom                 Long Term Improvement (%)  

 

Osteitis Fibrosa                100 

Renal Stones          90 

Hypertension                      13 

Depression                   65 

Nonspecific Symptoms 

 Malaise                   78 

 Constipation                  63 

    Abdominal Pain                      63 

Burney,  Surgery 1996;Talpos, 2005; Quiros, 2008; Sosa, 2009 



Comprehensive Psychological  

Rating Scale 

 

ÅAlmost all HPT pts had mental disturbances 

ïfatigability, lassitude, concentration difficulties 

   failing memory 
 

Å70%  indecision and sadness 
 

Å50% of pts with objective findings 

   gave no spontaneous report of such 

complaints                               

                                                



PTH Secretion  

Normal PTH Variation (24 hr)
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Logue FC, Fraser WD.  The loss of circadian rhythm of PTH in PHPT Clin Endocrinol  1990 32, 475-483. 



Altered Circadian 

Rhythm 

Nilsson Surgery 2003; Barletta JCEM 2000  Logue Clin Endo 1990      

AMSBP 

DAY TIME NIGHT TIME 



Correlation of  Change  in  

Total Sleep Time and PTH 

Change in  

Total Sleep Time  &  PTH 

Pearson 

Correlation 

Co-efficient 

P value 

 

6 weeks 

 

0.518 

 

0.048 

 

6 months 

 

0.567 

 

0.018 



Parathyroid Assessment Score 

1. Pain in bones 

2. Feeling tired 

3. Mood swings 

4. Feeling depressed 

5. Abdominal pain 

6. Feeling weak 

7. Feeling Irritable 

8. Being forgetful 

9. Difficulty getting out of chair 

10. Headaches 

11. Itchy skin 

12. Being Thirsty 

Pasieka,  WJS 1998, 2002, 2009 



Geriatric PHPT Patient 

ÅMost vulnerable- incidence is increased in this 

expanding segment of society. 

 

ÅLess reserve to compensate for the non-

objective symptoms of  PHPT. 

 

ÅSymptoms may exacerbate the expected age 

associated decline in functional capacity. 

 



Minimally invasive  

Parathyroidectomy 

Benefits:  

ÅMinimize dissection 

ÅDecrease OR time 

ÅEliminate risk of 

hypoparathyroidism        

ÅEliminate need for 

general anesthesia 

ÅOutpatient  

ÅDecreased cost 

Udelsman, R  Ann Surg 2000;232(3):331-9 

Dillavoe, ED J  Am Coll Surg 2003;197:1-7 



Å69 y/o female, retired 

high school principal 

ÅPMHx: CAD, HTN 

 

ÅHPI: Vague onset  

   Depression, Pain, 

    ñMental Fatigueò 

 

 

Ivy Peter 



Ivy Peter 

ÅPhysical Examination 
ïBP 145/88 mg/dl 

ïNon remarkable 

 

ÅLaboratory Examination 
ïElevated serum calcium of 11.2 mg/dl 

 

ÅCXR 
ïClear 

 

 

  
 



Ivy Peter 

 

Medications: 

  1.  Synthroid125 mg  q d 

  2.  Norvasc 5 mg q d 

  3.  Ambien qHs 

  4.  Neurontin 300 mg q d 

  5.  Zoloft  100 mg q d 

  

STUDIES: RESULTS: Normal 

Serum 

Calcium 

11.2 mg/dl 8.5-10.2 

PTH 227 pg/dl 55-72 

24 hr 

Urinary Ca 

270 mg <400 

Bone 

Mineral 

Density 

Right Hip 

 - 2.4 

0 

Vit D 52 ng/dl 20-100 



ÅHyperparathyroidism   

ÅMetastatic tumor 

ÅThiazide therapy  

ÅSarcoidosis 

ÅMultiple myeloma 

ÅAcute immobilization 

ÅHypervitaminosis D 

 

ÅMilk-Alkali syndrome  

ÅAcute renal failure 

ÅParathyroid Cancer 

ÅPTH-releasing 

carcinomas 

ÅChronic or acute 

leukemia 

ÅLithium Toxicity 

  High/ high normal Ca+;  Inappropriate Elevation in PTH 



Domain Tests Used Preoperative Results Postoperative Results 

Attention 

Processing 

¶ Wechsler  

¶ Trail Making Test  A 

¶ Impairment in visual 

scanning and processing 

speed 

¶ Average performance on all tests 

¶ All impairment alleviated 

Memory ¶ Immediate and 

Delayed Recall 

¶ And Recognition 

 

¶ Inability to encode new 

information adequately 

¶ Unreliable memory   

Inability to recall phone 

numbers, addresses, etc. 

¶ Mild impairment of learning 

efficiency 

¶ Intact encoding and consolidation of 

information over time; i.e., 

alleviation of problems recalling 

phone numbers, addresses, etc. 

Executive 

Function 

¶ Stroop 

Color/WordTest 

 

¶ Trail Making  B 

¶ Verbal Fluency Test 

¶ Inability to multitask 

     and switch mind set and 

demonstrate cognitive 

flexibility 

¶ Impairment in 

multitasking /sequencing  

¶ Average to low-average 

performance on all tests 

¶ All impairment alleviated 

Motor 

Dexterity 

¶ Grooved Pegboard ¶ Low-average speed on 

fine motor coordination 

performance 

¶ Average performance with both 

hands 

Quality of Life 

(QOL) 

¶ Brief Sleep 

Disturbance Scale 

¶ Epworth Sleepiness 

Scale 

¶ Not refreshed upon 

awakening 

¶ Likely to doze off during 

the day 

¶ Sleeps without waking at night 

¶ Feels refreshed upon awakening in 

morning 

¶ QOL: 8 out of 10 

¶ Overall Health: 7 out of 10 



Ivy Peter 

ÅMIP with removal of left superior parathyroid adenoma 

Å1.02 grams 

Å1.1 x 1.0 x 0.6 cm 



Domain Pre Operative Results Post operative Results Postoperative Results 

Attention 

Processing 

¶ Impairment in visual 

scanning and processing 

speed 

¶ Average performance All 

impairment alleviated 

¶ Average performance 

on all tests 

¶ All impairment 

alleviated 

Memory ¶ Inability to encode new 

information adequately 

¶ Unreliable memory   

Inability to recall phone 

numbers, addresses, etc. 

¶ Mild impairment of learning 

efficiency 

¶ Intact encoding and 

consolidation of information 

over time; i.e., alleviation of 

problems recalling phone 

numbers, addresses, etc. 

¶ Mild impairment of 

learning efficiency 

¶ Intact encoding and 

consolidation of 

information over time; 

i.e., alleviation of 

problems recalling 

phone numbers, 

addresses, etc. 

Executive 

Function 

¶ Inability to multitask 

     and switch mind set and 

demonstrate cognitive 

flexibility 

¶ Impairment in 

multitasking /sequencing  

¶ Average to low-average 

performance on all tests 

¶ All impairment alleviated 

¶ Average to low-average 

performance on all 

tests 

¶ All impairment 

alleviated 

Motor 

Dexterity 

¶ Low-average speed on 

fine motor coordination 

performance 

¶ Average performance ¶ Average performance 

with both hands 

Quality of Life 

(QOL) 

¶ Not refreshed upon 

awakening 

¶ Likely to doze off during 

the day 

¶ Sleeps without waking  

¶ Feels refreshed upon 

awakening in morning 

¶ Sleeps without waking 

at night 

¶ Feels refreshed upon 

awakening in morning 

¶ QOL: 8 out of 10 

¶ Overall Health: 7 out of 

10 



Asymptomatic HPT? 

 

ÅThe most important symptoms of 
the disease may be those that are 
most difficult to prove.  
 

ÅClinical reports suggest that few 
patients are truly asymptomatic. 
 

ÅControlled studies assessing non 
traditional aspects of PHPT are 
paramount. 

ÅPaucity of evidence based data on 
attendant cognitive symptoms 
 

Å. 



ÅHyperparathyroidism   

ÅMetastatic tumor 

ÅThiazide therapy  

ÅSarcoidosis 

ÅMultiple myeloma 

ÅAcute immobilization 

ÅHypervitaminosis D 

 

ÅMilk-Alkali syndrome  

ÅAcute renal failure 

ÅParathyroid Cancer 

ÅPTH-releasing 

carcinomas 

ÅChronic or acute 

leukemia 

 Lithium 

Hypercalcemia 



Lithium Therapy 

ÅMonovalent cation 
 

ÅMay alter the set-point for PTH secretion 
such that higher ECF calcium levels than 
normal are required to suppress PTH 
 

ÅReduces renal calcium clearance 

 

ÅSingle infusion of Li leads to immediate 
elevation in PTH 
 

 

  



Lithium pathway 

Li+ 
Agonist of Ca Sensing Receptor 

Inhibits  

IMPase 



ÅGarfinkel, Esrin and Stancer noted 

association in 1973* 
 

Å10-15% of Li+ treated patients become 

hypercalcemic 
 

ÅIn some patients the hypercalcemia is 

reversible with medication cessation 
 

ÅThere is a cumulative linear increased 

incidence of Lithium associated PHPT  

 

 

 

Lithium Associated HPT 



Lithium Associated HPT 

Carchman, E; Carty S.  World J of Surgery Oct 2008 

Szalat, A  Eurp J of Endo 2009  

 
 

ÅMajority are multigland disease 

 
 

ÅNo gender ratio 

 

ÅLAH may occur many years after discontinuation of lithium 

 

ÅDiscontinuation does not necessarily lead to normalization 
of calcium levels in all cases 

  

ÅParathyroidectomy is recommended  



Lithium Associated HPT 



ÅProspective, longitudinal study, 53 patients 
 

ÅResults: 

ïPTH increases progressively with duration of tx 

ï24 hr urinary excretion of Ca decreased 

 

ÅConclusion:  

ïIncreased PTH from Lithium tx results in  

   reduced bone resorption  (opposite of HPT) 

                                              JCEM 1998, Lee Vol 83, No 11 

Lithium Associated HPT 



Å46 y/o Manic Depressive 
 

ÅMaintained on Lithium Therapy 
ïEscalating doses for worsening depressive episodes 

ïToxic 1 yr ago 

ïNow on 900 mg qhs 

ïUnable to maintain durable employment 

 

ÅJaw tumor noted by local dentist 
 

ÅElevated Ca 11.5 mg/dl , PTH elevated 200 pg/dl 



ÅStopped Lithium for 8 weeks 

   Replaced with Wellbutrin 
 

ÅCa and PTH remained elevated 
 

ÅBone Mineral Density- mild osteopenia 
 

ÅUrinary calcium low normal 
 

ÅSubtotal parathyroidectomy performed 

 



Multigland Disease 



Lithium Associated HPT 

ÅPeriodic monitoring of blood calcium levels during 

lithium therapy is  warranted  
 

ÅThere is no consensus regarding frequency 
 

ÅHypercalcemia should be suspected in any patient 

who experiences subjective neurobehavioral 

symptomsé.depressed mood, cognitive or memory 

complaints 
 

Å Hypercalcemia should also be considered in patients 

who become refractory to lithium after initial response  

Rizwan, Persp in Psych Care Jan 2009 



Å66 y/o retired mailman 

 

ÅER:  Acute Epigastric pain 

 

ÅPMHx:  HTN, GERD, Anxiety 

 

ÅLabs:  Amylase   2,526 U/L    (nl= 35-115) 

 



ÅAdmitted to hospital 

ÅDiagnosis- pancreatitis 

ÅSevere hemodynamic instability 

ÅCXR = bilateral pulmonary infiltrates 

ÅCT scan ordered 

 
 

           

            



CT  SCAN 



Clinical Course  

ÅFractionated Amylase 

ïPancreatic                                   62  mg/dl 

ïSalivary                                       2278 

 

ÅCatecholamines                             2151 ug/24 hrs         

ïThree times normal 

 

ÅAdrenalectomy Planned 

ïAlpha and beta blockers 

ïAggressive hydration 

 



Pheochromocytoma 



Pathologic report:   Pheochromocytoma 

 

Genetic testing:  RET proto oncogene + 

 

Diagnosis:  MEN 2A 

 

Work up:   Medullary Thyroid, Parathyroid 

                   Family Screening 

 

 



Anxiety 

 

3 sons 

 

2 + RET  

2 MEN 2A 

Both treated for 

ñanxietyò 

Both had a 

pheochromocytoma 

 



ñAnxietyò  

ÅClassic triad of catecholamine excess: 

headache, sweating, and palpitations  

 

ÅOther debilitating symptoms:  

       anxiety, chest and abdominal pain, visual blurring,  

       nausea and vomiting, and diaphoresis  

 

ÅScreen- 24 hour urinary catecholamines, total and 
fractionated metanephrines, and vanillylmandelic 

 

ÅExclude the diagnosis of pheochromocytoma- 
Plasma free metanephrines 



False elevations  

in metanephrines 
Foods 

 Cheese, Bananas, Avocados 

    Wine 

 Soy sauce 

 Fermented, smoked, aged meat 
and fish 

Drugs for obesity management 

 Phentermine 

 Phendimetrazine 

 Phenylethylamine 

 Sibutramine 

Over-the-counter drugs 

 Pseudoephedrine 

 Acetaminophen 

Antidepressants 

 Amitriptyline 

 Nortriptyline 

 Reboxetine 

 Duloxetine 

 Venlafaxine 

 

Antibiotics 

 Linezolid 

 

Antiemetics 

 Metoclopramide 

 Chlorpromazine 

 Prochlorperazine 

 



the Soda Vendorôs wife 

Å27 y/o dental hygienist 

Å45 # weight gain 

ÅNocturnal ñspellsòx 3 yrs 
ÅParalysis, seizures 

ÅBlurred vision, dizziness 

ÅSOB, agitation, panic 

ÅNormal EEG x  3 

ÅñSomatization  Disorder ò 

ÅñAdjustment Disorder ò  

 

 

 

 

 



ÅIrrational, episodic 
occurrence. Alcohol 
suspected 

 

ÅEscalated at night when 
husband home 

 

Åñthe visit to the in-lawsò- 

   random glucometer check 

   serum glucose of 30mg/dl 

 

the Soda Vendorôs wife 



Laboratory Values  

ÅFasting serum glucose    49 mg/dl 

 

ÅInsulin                               31 Iu/ml  (0-30) 

 

ÅC- peptide                          5           (0-3) 

 

ÅUrine sulfonylurea              Negative 



Insulinoma 



Insulinoma 





Hyperinsulinism Syndrome 

ÅNeuroglycopenia 

ïBlood glucose < 50 mg/dl 

ïRestlessness, confusion, palpitations, irritability 

 

ÅHypersulinism 

ïhypersecretion of a beta cell tumor 

ïautoantibodies against insulin 

ïdefective insulin receptor  

ïoveruse of exogeneous insulin or hypoglycemic agents 

 



Pancreatic Neuroendocrine 

Tumors 

ÅNeuroendocrine tumors of the pancreas 

ïGastrinoma 

ïInsulinoma 

ïSomatostatinoma 

 

ÅUsually benign 

ÅMay be solitary 

ÅMultiple Endocrine Neoplasia Type 1 

ïPituitary, Pancreas, Parathyroid 

 

 



Young Preacherôs Wife 

Å38 year old female 

ÅThin, stylish energetic  

ÅManaged church 

community service 

ÅMother of 2 

ÅNew onset severe 

anxiety 

ÅWeight loss 

 

 

 



Young Preacherôs Wife 

 

ÅReview of systems significant for: 

ïNervousness 

ïInsomnia 

ïIrritable 

ïTachycardia 

ïDiarrhea  

ï20-pound weight loss  

 

ÅPlaced on Xanax for new onset of anxiety 

 
ï  



Young Preacherôs Wife 

ÅNo improvement 
 

ÅFeelings of 

helplessness became 

overwelming 
 

ÅñOut of Controlò- 

seemed manic 
 

ÅHusband takes her to 

Emergency Room 

 



Young Preacherôs Wife 

Vital Signs:  

BP 107/66   P 120 

 

Treated for dehydration  

Given Ambien for sleep 

Placed on beta blocker 

Cardiology appointment 

Marriage counselor 



Labs: 

 

T4 (thyroxine), free         9.0 ng/dl        

 (Normal 0.9 - 1.8) 

 

TSH                      <0.01 mcu/ml       

     (Normal 0.50 - 5.50) 

 

Thyroglobulin            24  ng/ml  

           (Normal  < 33) 

 

 

 
 

ÅECG Normal 

 

ÅCXR with mild 

tracheal deviation 

 

ÅGoiter noted on 

physical examination 

Young Preacherôs Wife 



Young Preacherôs Wife 

   IMPRESSION:  

 

ÅElevated 4 hour and 24 

hour uptake at 21% and 

51% respectively 

 

ÅIndicative of 

hyperthyroidism 

  



Therapy 

Åh 
Radioiodine 

Thyroidectomy 

Antityroid Drugs 



Young Preacherôs Wife 

Treatment: 

Total Thyroidectomy 

 

Pathology: 

Chronic lymphocytic 

thyroiditis 

 

Placed on Synthroid 

 

Symptoms resolved 
  

 

 



Sir Robert James Graves   

(1796 - 1853)  

 



Symptom % Symptom % 

Nervousness 99 Tachycardia 82 

Increased sweating 91 Dyspnea 75 

Heat intolerance 89 Weakness 70 

Palpitations 89 Increased appetite 65 

Fatigue 88 Eye complaints 54 

Weight loss 85 Diarrhea 23 

Sign % Sign % 

Tachycardiab 100 Thyroid bruit 77 

Goiterb 100 Eye Signs 71 

Skin changes 97 Atrial fibrillation 10 

Tremor 97 

Symptoms and Signs  

Thyrotoxicosis 

Thiouracil treatment of thyrotoxicosis.  J Clin Endocrinol 1946;6:3 -4.   



Diagnosis   
 

 Manifestations of Hyperthyroidism 

Ålow serum thyrotropin (TSH) 

Åhigh serum free triiodothyronine 

Åhigh or normal serum free thyroxine 

Åhigh radioactive iodine uptake 
 

Features of Gravesô Disease 

ÅDiffuse goiter 

ÅOpthalmopathy 

ÅDermopathy 

ÅHigh serum thyroid peroxidase antibody 

 

 



Clinical Manifestations 



Pathogenesis 

 


