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Standard imaging workup, as experienced by 
the radiologist… 
1)  Read	the	scans	on	your	worklist:	Ultrasound,	4D-CT,	

Tc99m-sestamibi,	MRI	
2)  If	you	can’t	find	an	adenoma	on	the	scan	you’re	reading,	

suggest	one	of	the	other	studies	that	hasn’t	been	done	yet	
3)  Perform	ongoing	image	quality	QA/QC	

The debate going on upstream… 

• Effectiveness	
•  Literature	and	reality	differ	
•  Sometimes,	things	that	count	cannot	be	counted	

• Patient	safety	
•  Excessive	medical	radiation	can	harm	
• Acting	on	incorrect	or	incomplete	information	can	also	harm	

• Cost	efficiency	
•  For	whom?	

Tools of the trade: Ultrasound 

• Utility	limited	to	juxtathyroidal/superficial	adenomas	
• Highly	operator	dependent	
•  Low	cost		
• No	ionizing	radiation		
• Convenient	for	all	
• Accuracy?		

Tc99m-Sestamibi scintigraphy 

•  Sees	where	US	cannot	–	mediastinum,	deeper	in	neck	
•  Fuzzy	image	–	quality	of	localization	only	okay	
• High	cost	
• Moderate	radiation	
• Moderate	inconvenience	
• Accuracy?		



4D-CT (multiphase CT) 
• More	accurate	than	US	and	scintigraphy	

•  Not	always	better.	But	usually	better	
• More	precise	localization	than	scintigraphy	
•  High	cost	
•  High	radiation	
• Mild	inconvenience	for	patient	
•  Probably	less	accessible	than	Ses	
•  Learning	curve	for	technologists	and	
radiologists	
•  Accuracy?		

4D-MRI 
•  Some	of	the	advantages	of	CT,	but	
less	spatial	resolution	
•  Higher	temporal	resolution	a	
theoretical	advantage	
•  High	cost	
•  No	radiation	
• Mild/moderate	inconvenience	
•  Availability	limited	
•  Tough	learning	curve	
•  Accuracy?		
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Why are we imaging in the first place? 

• Imaging	is	not	for	diagnosis.	It	is	for	localization	
	
• What	information	does	the	surgeon	want?	

What do surgeons tell their patients? 
What do patients tell their surgeons? 
A	variety	of	clinical	situations	
can	be	encountered	
	
Surgeons	bring	their	own	past	
experiences	and	biases	with	
them	
	
Surgeons	have	varying	abilities	
and	varying	approaches	to	the	
same	problem	

	

Direct	to	patient	marketing	is	a	
driver	of	opinion	and	action	
	
Patients	often	shop	for	their	
surgeon	
	
Patients	increasingly	have	a	hand	
in	directing	their	own	care	

Who is your patient? 

First	time	operation	
May	be	sent	to	you	from	a	wide	
variety	of	referrers	
	
Cosmesis	may	be	a	high	priority	for	
patient	
	
Accurate	localization	of	adenoma	
not	exactly	necessary	for	the	
surgeon.	May	be	necessary	for	the	
patient	

Re-operative	candidate	
(Hopefully)	Only	referred	for	
imaging	by	highly	experienced	
surgeon	
	
Morbidity	of	operation	a	major	
concern	
	
Accurate	localization	is	very	
important	

Who is your referring physician? 
Experienced	parathyroid	
surgeon	
Bilateral	neck	exploration	<1hr	

nonlocalizing	scans	not	a	problem	
	
Expert	at	performing	office	
ultrasound	
	
Why	image?	

Rule	out	mediastinal	adenoma	
Unilateral	neck	exploration	
Minimally	invasive	exploration	

Other	surgeon	
	
“Blind”	exploration???...	😬	
	
Reads	ultrasound	reports	
	
Why	image?	

Wants	to	know	exactly	where	that	
sucker	is	



“Scans	are	WRONG	more	than	they	
are	right!”	

From	the	Norman	Parathyroid	Center…..	(www.parathyroid.com)	

www.parathyroid.com	

More from Dr. Norman… Other surgeons have different approaches… 

www.hyperparathyroidmd.com	

Why 4D-CT over scintigraphy? 
•  4D-CT	probably	a	little	more	
sensitive	for	mediastinal	adenoma	
•  Is	a	thoracic	surgeon	needed?		
•  Location	relative	to	RLN?	
• What	does	the	patient	think?	

ASAs (Ali’s suggested algorithms) 

Experienced	Surgeon	 Other	surgeon	

First	time	surgery	 Office	ultrasound	
4D-CT	OR	Sestamibi	

4D-CT	+	US	
if	nonlocalizing,	then	
Sestamibi	or	REFER	OUT	

Reoperation	 Office	ultrasound	
4D-CT	
Sestamibi	(probably)	

REFER	OUT	



Experienced surgeon  |  First time patient 

•  The	primary	purpose	of	imaging	is	to	prevent	unsuccessful	exploration	due	
to	mediastinal	adenoma	
•  Secondary	purpose	of	imaging	is	to	increase	the	patient’s	willingness	to	have	surgery	

•  Greater	precision	in	localization	is	a	luxury	toward	certain	purposes	
•  Surgical	planning	–	planned	bilateral	vs	unilateral,	choice	of	surgical	location,	etc.	
•  Minimize	incision	
•  Use	only	local	anesthesia	

•  Office	ultrasound	very	effective	and	should	always	be	done,	but	probably	
still	need	another	test	
•  Office	US	+	choice	of	Sestamibi	OR	4D-CT.	Pros	and	cons	to	each		

Less experienced surgeon |  First time patient 

•  Imaging	to	rule	out	mediastinal	adenoma,	and	for	surgeon	anxiolysis	
• Greater	precision	in	localization	may	reduce	operative	time	and	
improve	operative	success	rate	
• Ultrasound	not	as	useful,	but	not	harmful	and	provides	some	
information	
• US	+	4DCT	>	Sestamibi	

Experienced surgeon | Reoperative candidate 

•  Loss	of	tissue	planes	due	to	prior	surgery.	Higher	risk	of	recurrent	
laryngeal	nerve	injury,	higher	chance	of	unsuccessful	exploration	
•  The	purpose	of	imaging	is	to	reduce	surgical	morbidity	and	improve	
success	rate.	Precise	localization	helps	greatly	
• Multiple	concordant	localizing	studies	are	desired	
•  Sestamibi	can	have	enhanced	accuracy	if	thyroid	gland	is	absent,	but	
lacks	precision	of	localization	
•  4DCT	+	Sestamibi	+	Office	US	

Summary 

• Hyperparathyroidism:	diagnosis	is	clinical,	cure	is	surgical	
•  Imaging	studies	are	tools	to	help	the	surgeon.	The	best	use	of	each	
tool	depends	on	the	surgeon	and	the	patient	
• Published	literature	on	effectiveness,	cost	effectiveness,	and	role	of	
various	tools	should	be	interpreted	in	context	
• Although	localization	may	not	be	necessary	for	the	surgeon,	it	is	
sometimes	necessary	for	the	patient	
•  4D-CT	is	most	useful	in	reoperative	candidates,	and	for	surgeons	who	
depend	more	on	having	imaging	localization	
•  4DCT	can	help	change	the	narrative	for	reluctant	patients	who	need	surgery	




