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Pathogenesis

1%pHPT
 

carcinoma

2-
 

8%pHPT
 

genetic
 

syndromes
MEN type 1 – type 2
Familial hypocalciuric hypercalcemia (FHH)
Post natal severe hyperparathyroidism
HPT- jaw tumors syndrome

10-12%pHPT
 

sporadic, multiglandular
 

disease

80-85%pHPT
 

sporadic, single adenoma   



Epidemiologic  Profile
• Incidence:  20-30:100000/year
• Prevalence: 1-4/1000  
• F:M = 3 : 1
• More common after age 55 years

0
15
30
45
60
75

Incidence 

<45
45-54
54-65
65-74
>75

Wermers et al., Ann Int Med1997



500.000-1.250.000 pt
50.000-100.000 new cases/year

120-300.000 pt
12.000-24.000 new cases/year
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Age-adjusted (to 2000 U.S. whites) incidence (per 
100,000 person-years) of definite plus possible primary hyperparathyroidism among Rochester 

women (solid line) and men (dashed line),1965–2001.
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New New diagnosisdiagnosis per per yearyear in in ourour pHPTseriespHPTseries 
19951995--2005, n=1912005, n=191 

(Cuneo, (Cuneo, ItalyItaly))
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The changing
 
clinical

 
profile

 
of

 primary
 
hyperparathyroidism

8022180.6Asymptomatic

1.4141023Overt
 

skeletal
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39406n.d.Hypercalciuria

17375157Nephrolithiasis
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New New diagnosisdiagnosis per per yearyear in in ourour seriesseries 19951995--2005 (n=191) 2005 (n=191) 
accordingaccording toto clinicalclinical presentationpresentation (Cuneo, (Cuneo, ItalyItaly))

SymptomaticSymptomatic 
AsymptomaticAsymptomatic



““Non Non ClassicalClassical”” ((AspecificAspecific) ) ClinicalClinical ManifestationsManifestations of  of  pHPTpHPT


 

WeaknessWeakness


 
High fatigabilityHigh fatigability


 

Muscolar Muscolar atrophyatrophy


 
ParesthesiasParesthesias, , crampscramps

NEUROMUSCOLARNEUROMUSCOLAR

GASTROINTESTINALGASTROINTESTINAL


 
PepticPeptic

 
ulcerulcer

 
diseasedisease


 

PancreatitisPancreatitis


 

AttentionAttention
 

deficit deficit 


 
DepressionDepression

 
or or psychosispsychosis


 

NeurocognitiveNeurocognitive
 

deficit deficit 

NeuropsychiatricNeuropsychiatric

CARDIOVASCULARCARDIOVASCULAR


 
ArterialArterial

 
HypertensionHypertension


 

CardiacCardiac
 

HypertophyHypertophy


 
ValvularValvular

 
and  and  myocardialmyocardial

 calcificationscalcifications

METABOLICMETABOLIC


 
IGT, DMIGT, DM


 

InsulinInsulin
 

resistanceresistance


 
HyperlipidaemiaHyperlipidaemia


 

IncreasedIncreased
 

serumserum
 

levelslevels
 

of of 
urateurate





Mortality
 
studies

 
among

 
pHPT

 
patients

N
pz

Ca
 

++ Follow-up
(years)

RR
death

Risk
 

ratio
for

 
CVD

Hedbäck 896 12.1 12.9 1.67 1.66

Uden 282 11.6 8 NP 1.18

Palmer 172 10.9 14 2.21 1.43

Wermers 435 10.9 NP 0.69 0.60



The different
 
ways

 
leading

 
to

 
the diagnosis

 
of 

pHPT
 
in a series

 
of 123 consecutive patients

 (Reggio Emilia, 2000-2004)

•
 
Occasional

 
hypercalcemia

•
 
Screening for

 
osteoporosis

•
 
Screening for

 
urolithiasis

•
 
Parathyroid

 
incidentaloma

•
 
Clinical

 
suspicion

 
for

 hyperparathyroidism
•

 
Clinical

 
suspicion

 
for

 
MEN
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Criteria  for  Diagnosis

•
 
Hypercalcemia

 
in the face of increased

 
levels

 
of PTH

•
 
PTH levels

 
in the normal

 
range, but

 
inappropriately

 
high 

(in the upper range
 

of normal), relative to
 

the 
hypercalcemia

•
 
Increased

 
PTH levels

 
in normocalcemic

 
patients

 
who

 show no evidence
 

of a secondary
 

hyperparathyroid
 

state 
(so-called “normocalcemic” pHPT)

If
 

urinary
 

calcium
 

excretion
 

is
 

very
 

low, familial hypocalciuric
 hypercalcemia (FHH) should

 
be

 
ruled

 
out



 Preoperative, noninvasive
99mTc/sestamibi
Sestamibi with single-photon  emission (SPECT)
Ultrasound
CT
MRI

 Preoperative, invasive
Selective venous sampling for

 
PTH

Digital arteriography

 Intraoperative
γ- Probe

Localization techniques in pHPT

ParathyroidParathyroid imagingimaging hashas no no rolerole in the in the diagnosisdiagnosis 
of of pHPTpHPT, , butbut shouldshould bebe usedused forfor operative operative 
planning.planning.
If the imaging techniques localize an adenoma, If the imaging techniques localize an adenoma, 
this information facilitates a focused or this information facilitates a focused or 
minimallyminimally invasive invasive surgicalsurgical approachapproach..



….. none of these technologies is a 
substitute for an experienced surgeon



Therapy

•
 
Operative management is

 
currently

 
the only

 curative therapy
 
for

 
patients

 
with

 
pHPT

•
 
Surgical

 
therapy

 
is

 
clearly

 
indicated

 
for

 
all

 patients
 
with

 
symptomatic

 
pHPT

•
 
The recommendation of surgical treatment for 
asymptomatic patients with pHPT remains

 controversial





Silverberg SJ et al, NEJM 1999





Silverberg SJ et al, NEJM 1999



A comparison
 

of new and old consensus NIH 
guidelines for

 
parathyroid

 
surgery

 
in asymptomatic

 primary
 

hyperparathyroidism

<50<50Age

T-score < -2.5
(at any

 
site)

Z score <-2.0
(forearm)

Bone
 

mineral
 

density

Reduced
 

by
 

30%Reduced
 

by
 

30%Creatinine
 

clearance

> 400 mg/dl> 400 mg/dl24-h urinary
 

calcium

1.0 mg/dl1-1.6 mg/dlSerum
 

calcium

Guidelines
 

(2002)Guidelines
 

(1990)Measurement

Bilezikian et al., 2002



A = Ccr

 

≤

 

70 ml/mn
B = Ccr

 

> 70 ml/mn

What
 

about
 asymptomatic

PHPT ?......
 

patients
 

with
 Ccr

 
≤70 ml/min

 
had

 
lower

 forearm
 

BMD than
 patients

 
with

 
higher

 
Ccr

 (p< 0.00001).
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Group
 

C: T-score
 

< -2.5
 

 68.8%
reduced

 
CCR  56.0% Tassone F et al, 

AME 2006 Verona



Operative management 
should be considered 
and recommended for all 
asymptomatic patients 
with pHPT who have 
reasonable life expetancy 
and suitable operative 
and anesthesia risk 
factors.



Thompson G (USA) and  Frasoldati
 

A (Italy)
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When
 

and why
 

to
 

treat
 

asymptomatic
 

hyperparathyroidism

 Preoperative
 

imaging
 

in primary
 

hyperparathyroidism: 
choice

 
of the procedures

What
 

kind
 

of treatment? 

 Parathyroid
 

incidentaloma
 

with
 

normal
 

calcium: how
 

do you
 manage

 
it?
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Clinical case 1.

• 55 year old woman 
• Serum calcium 11.8 mg/dl
• Phosphorus 2.3 mg/dl
• PTH 320 pg/ml
• BMD evidence of osteoporosis. PT 

scintiscan (sestamibi) is equivocal



What’s your nex step?

1. Follow-up with periodic biochemical tests
2. Repeat PT scintiscan and perform neck 

MRI
3. Proceed with cervical exploration and PT 

surgery
4. Perform US and FNA-PTH (needle 

washout)



Cinical case 2.

• 60 yr. Old woman 
• serum calcium 10.1 mg/dl, 
• phosphorus 3.8 mg/dl, 
• Alk Phosph. 50 U/l  
• PTH 110 pg/ml.
• Urinary calcium 240 mg/24 h
• BMD normal



Your management?

1. Parathyroid Imaging
2. Parathyroid Surgery
3. Treat 1000 mg calcium daily
4. Vit. D measurement



Clinical Case n.3

• 67 yr old woman with
• Serum calcium 10.6 mg/dl
• Phosphorus 4.0 mg/dl
• Alk Phosph 60 U/l
• PTH 105 pg/ml



Your management?

• 1. No treatment; follow-up (1 year)
• 2. Immediate Parathyroid Surgery
• 3. Obtain BMD and recommend treatment 

based on results
• 4. Add calcium + vit D 



Clinical Case n.4

• 67 yr.old woman
• Same data as before
• BMD spine T score = - 1.9
• BMD femur T score = - 1.5



Your management?

1. Parathyroid Surgery
2. Continue follow-up



Clinical case n. 5

• 52 yr. Old man
• Serum Calcium 11.2 mg/dl
• Phosphorus 2.3 mg/dl
• PTH 270 pg/ml
• History of renal stones and hypertension



Your management?

• 1. Parathyroid Imaging to localize tumor
• 2. No further test necessary. Proceed with 

surgery
• 3. Measure BMD to help with management
• 4. Refer to psychiatrist!



Asymptomatic Primary Hyperparathyroidism andAsymptomatic Primary Hyperparathyroidism and 
Parathyroid IncidentalomaParathyroid Incidentaloma

Geoffrey B. Thompson, MD
Professor of Surgery

Mayo Clinic College of Medicine



Educational ObjectivesEducational Objectives

•• AproblematicAproblematic HPT likely does not existHPT likely does not exist
•• Parathyroid Surgery is Safe and EfficaciousParathyroid Surgery is Safe and Efficacious
•• MIP is as successful as standard surgery MIP is as successful as standard surgery 

and simplifies surgery for the pt.and simplifies surgery for the pt.
•• Pts with Pts with ““mild mild hpthpt”” benefit from early benefit from early 

surgical interventionsurgical intervention
•• Parathyroid Parathyroid incidentalomasincidentalomas



Symptomatic HPT Symptomatic HPT (<20%)(<20%)

•• NephrolithiasisNephrolithiasis

•• Fractures, osteitis fibrosa cysticaFractures, osteitis fibrosa cystica

•• Hypercalcemic CrisisHypercalcemic Crisis

•• PancreatitisPancreatitis



NIH Consensus Conference for NIH Consensus Conference for 
Parathyroidectomy in Patients with HPTParathyroidectomy in Patients with HPT

•• Age < 50 yearsAge < 50 years
•• Nephrolithiasis     Nephrolithiasis     
•• Markedly elevated serum calcium level :>1.0 mg/dl above normalMarkedly elevated serum calcium level :>1.0 mg/dl above normal
•• Osteitis fibrosa Osteitis fibrosa cysticacystica
•• Creatinine clearance 30% less than that of ageCreatinine clearance 30% less than that of age--matched normal subjectsmatched normal subjects
•• History of hypercalcemic crisisHistory of hypercalcemic crisis
•• Urinary calcium > 400mg/dayUrinary calcium > 400mg/day
•• Bone density more than 2 std dev below controlsBone density more than 2 std dev below controls
•• Documented neuromuscular symptomsDocumented neuromuscular symptoms
•• Medical surveillance not desirable or possibleMedical surveillance not desirable or possible



Primary HyperparathyroidismPrimary Hyperparathyroidism

•• Over 90% of our operated patients meet the Over 90% of our operated patients meet the 
new NIH criterianew NIH criteria

•• Over 80% of patients have a myriad of nonOver 80% of patients have a myriad of non-- 
classical, subclinical signs and symptoms at classical, subclinical signs and symptoms at 
presentationpresentation

•• Primary HPT offers something Primary HPT offers something (bad)(bad) for for 
everyone everyone if you look for itif you look for it



Asymptomatic HyperparathyroidismAsymptomatic Hyperparathyroidism

IT DOES NOT EXIST !

Or at least aproblematic hpt does not exist



Excess Mortality from HPTExcess Mortality from HPT

•• 896 pts operated between 1953 and 1982896 pts operated between 1953 and 1982

•• Increased relative risk for premature deathIncreased relative risk for premature death

•• Risk ameliorated by successful surgeryRisk ameliorated by successful surgery

•• Return to normal risk occurred more quickly Return to normal risk occurred more quickly 
in milder casesin milder cases

Hedback, 1991



Excess MortalityExcess Mortality

•• Seen in mild and severe Seen in mild and severe hpthpt

•• Diminished by surgery (Palmer, 1987; Diminished by surgery (Palmer, 1987; 
RonniRonni--Sivula,1985)Sivula,1985)

•• MayoMayo--WermersWermers 1998: Increased risk of 1998: Increased risk of 
death in more severe untreated casesdeath in more severe untreated cases



BONE DISEASEBONE DISEASE

•• Often clinically silent until fractures occurOften clinically silent until fractures occur

•• $14 billion dollar medical expense in U.S.$14 billion dollar medical expense in U.S.



Risk of Fracture in HPTRisk of Fracture in HPT

•• 407 patients with HPT at Mayo407 patients with HPT at Mayo
•• Observed increase of 30% over expected Observed increase of 30% over expected 

in in hpthpt groupgroup
•• Parathyroid surgery may have protective Parathyroid surgery may have protective 

effecteffect

Khosla,1999



Effect of Surgery on BoneEffect of Surgery on Bone

•• 1010--year followyear follow--up studyup study
•• ALL symptomatic, nonALL symptomatic, non--operated, patients operated, patients 

progressedprogressed
•• After surgery all pts had improved BMDAfter surgery all pts had improved BMD
•• No difference in symptomatic vs No difference in symptomatic vs 

asymptomatic ptsasymptomatic pts
•• No reliable predictors for who will progressNo reliable predictors for who will progress

Silverberg, 1999



Editorial CommentEditorial Comment--R. R. UtigerUtiger

“Asymptomatic does not necessarily mean 
unharmed”

“Surgical Treatment….should now be 
recommended for (nearly) all hpt pts.”



PTxPTx vs. Antiresorptive Agentsvs. Antiresorptive Agents

•• Increase in BMD less than 10% over 3 Increase in BMD less than 10% over 3 
years (years (LibermanLiberman, 1995,1996) with , 1995,1996) with ARAARA’’ss

•• PTxPTx increases BMD 8increases BMD 8--12% in 112% in 1--3 years 3 years 
(Silverberg, 1999)(Silverberg, 1999)



Neuropsychiatric and Musculoskeletal Neuropsychiatric and Musculoskeletal 
SymptomsSymptoms

•• JobornJoborn (1989)(1989)
•• Numann (1984)Numann (1984)
•• Chan (1985)Chan (1985)
•• Lundgren (1998)Lundgren (1998)
•• Burney (1996,1998,1999)Burney (1996,1998,1999)
•• PasiekaPasieka (2002)(2002)



BurneyBurney

•• SFSF--36 Questionnaire36 Questionnaire

•• 140 pts: Ca<10.9, Ca>10.9140 pts: Ca<10.9, Ca>10.9

•• 8 domains: physical function, physical role 8 domains: physical function, physical role 
limit,bodilylimit,bodily pain,generalpain,general health, vitality, health, vitality, 
social social function,emotionalfunction,emotional role limit, mental role limit, mental 
healthhealth



BurneyBurney

•• Much lower scores in Much lower scores in preopspreops compared to compared to 
pts without pts without hpthpt

•• Great improvement over 2Great improvement over 2--6 months post 6 months post 
––op in 7 of 8 categories irrespective of op in 7 of 8 categories irrespective of 
calcium level precalcium level pre--opop

•• Operate sooner rather than laterOperate sooner rather than later



PasiekaPasieka

•• QOL tool based on a visual analog scaleQOL tool based on a visual analog scale
•• Given preGiven pre-- and postand post--opop
•• Validated in prospective studyValidated in prospective study
•• Pts fulfilling and not fulfilling NIH criteriaPts fulfilling and not fulfilling NIH criteria
•• Thyroidectomy pts as controlsThyroidectomy pts as controls



PasiekaPasieka--------ConclusionsConclusions

•• SxSx’’ss just as severe in pts not fulfilling NIH just as severe in pts not fulfilling NIH 
criteria for operationcriteria for operation

•• These pts achieved significant improvement These pts achieved significant improvement 
in symptoms with parathyroidectomyin symptoms with parathyroidectomy

•• NIH guidelines need to be broadenedNIH guidelines need to be broadened



Standard Cervical ExplorationStandard Cervical ExplorationStandard Cervical Exploration

Success: >98%
Complications: <1%
Success: >98%Success: >98%
Complications: <1%Complications: <1%

CP1056860-52



Reoperative Parathyroid SurgeryReoperative Parathyroid SurgeryReoperative Parathyroid Surgery

Success: 88%
RLN injury: 1%
Hypoparathyroidism: 13%

Success: 88%Success: 88%
RLN injury: 1%RLN injury: 1%
Hypoparathyroidism: 13%Hypoparathyroidism: 13%

CP1056860-53



““NewNew”” Outcome MeasuresOutcome Measures

•• PatientPatient--FocusedFocused

–– General anesthesia afterGeneral anesthesia after--effectseffects

•• Nausea & vomitingNausea & vomiting

•• Clouded sensoriumClouded sensorium

–– Incisional painIncisional pain

–– Outpatient dismissalOutpatient dismissal

–– Postoperative convalescencePostoperative convalescence



MIPMIP
•• ImageImage--guided MIPguided MIP

•• Radioguided MIPRadioguided MIP

•• Endoscopic orEndoscopic or 
videovideo--assisted MIPassisted MIP

CP1056860-55



Minimally Invasive Parathyroid SurgeryMinimally Invasive Parathyroid Surgery

••SestambiSestambi parathyroid scanningparathyroid scanning

••UltrasoundUltrasound

•• Intraoperative PTH monitoringIntraoperative PTH monitoring

CP1056860-56



Sestamibi Parathyroid ScanSestamibi Parathyroid Scan

•• Dual photon, Subtraction scansDual photon, Subtraction scans
•• With Planar, Oblique and SPECT  imagingWith Planar, Oblique and SPECT  imaging



Parathyroid UltrasoundParathyroid Ultrasound



IOPTHIOPTH
•• Rapid resultsRapid results
•• Highly reliable: SGD & Highly reliable: SGD & MGDMGD
•• Cost: $1,000/patient?Cost: $1,000/patient?
•• Immulite: $500Immulite: $500
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Endoscopic TechniqueEndoscopic Technique



Probe Gelpe 
retractor

CP1056860-6333% failure rate33% failure rate at Mayo Clinicat Mayo Clinic

Radioguided MIP



ImageImage--Guided MIPGuided MIP

•• Based on highly accurate preop SPS Based on highly accurate preop SPS 
or US imagesor US images

•• IOPTHIOPTH

CP1056860-64



CP1056860-66

SPS



CP1056860-67

SPS



•• 33--cm collar incision/unilateral cm collar incision/unilateral 
explorationexploration

•• Local anesthesia*/general anesthesiaLocal anesthesia*/general anesthesia

•• Outpatient settingOutpatient setting

•• Less nausea, painLess nausea, pain

•• Confirm results with IOPTHConfirm results with IOPTH

Image-Guided MIPImageImage--Guided MIPGuided MIP

CP1056860-65

* preferred



CP1056860-77





MIP TechniqueMIP Technique



MIP TechniqueMIP Technique



CP1056860-80



MIP TechniqueMIP Technique



SimilarSimilarSimilar

• Outcomes similar
• Morbidity <1%
• Return to normal
• Overall satisfaction
• Scar satisfaction

• Pain and nausea* less in MIP group
• Cosmesis better?

•• Outcomes similarOutcomes similar
•• Morbidity <1%Morbidity <1%
•• Return to normalReturn to normal
•• Overall satisfactionOverall satisfaction
•• Scar satisfactionScar satisfaction

•• Pain and nausea* less in MIP groupPain and nausea* less in MIP group
•• Cosmesis better?Cosmesis better?

First Fifty PatientsFirst Fifty PatientsFirst Fifty Patients

*When performed under local anesthesia*When performed under local anesthesia*When performed under local anesthesia
CP1056860-82



HPT: HPT: Mayo 6/98Mayo 6/98--12/0512/05

74%

26%

2,052 pts
Age 61
(11-97)



HPT:  Mayo ClinicHPT:  Mayo Clinic ExperienceExperience

ConventionalConventional

MIPMIP

MIPMIP 
convertedconverted--5151

885

1116*

2,052 pts2,052 pts

(2,065 ops)(2,065 ops)

* Includes * Includes reopsreops (257 pts)(257 pts)



HPT:  LocalizationHPT:  Localization
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Reasons: ConventionalReasons: Conventional OpOp

No ReasonNo Reason 
(n=220)(n=220)

HPTHPT--relatedrelated 
(n=44)(n=44)

Localization Localization 
problemproblem 
(n=287)(n=287)

Combined opCombined op 
(n=59)(n=59)

TxTx--relatedrelated 
(n=130)(n=130)

ReopReop 
(n=349)(n=349)

1116 pts (includes 1116 pts (includes reopsreops))

2020

44

2626
55

1212

3131

Pt Pt 
preference: preference: 

(n=27)(n=27)

22



MIP: Length ofMIP: Length of Stay/AnesthesiaStay/Anesthesia

OutpatientOutpatient

2424

> 1 day> 1 day

43%

53%
4%4%

GeneralGeneral

MAC (local)MAC (local)

44%

56%



MIP: Methodology MIP: Methodology 

•• InfluencesInfluences
–– SPS: SPS: 765 cases765 cases (88%); Sensitivity (88%); Sensitivity 91%,91%, 

PPV 96%,PPV 96%, FP 4%,FP 4%, FN 9%FN 9%

–– IOPTH: IOPTH: 13021302 cases (63%); accuracy: cases (63%); accuracy: 97%97%
•• 106 (8.9%) true negatives 106 (8.9%) true negatives –– most beneficialmost beneficial

–– GammaGamma--probeprobe inaccurate in inaccurate in 32%32% of 93 of 93 
casescases



HPT: SuccessHPT: Success

•• Conventional (Conventional (excexc reopsreops)) 96%96%
•• MIP (MIP (excexc reopsreops)) 98%98%
•• Overall (inc Overall (inc reopsreops)) 97%97%
•• MGDMGD 95%95%

Cure Rates (2052 patients)



MIP: AssessmentMIP: AssessmentMIP: Assessment

•• AdvanceAdvance
–– Estimate 60Estimate 60--70% eligible for image70% eligible for image--guided guided 

MIPMIP
–– Dependent on highDependent on high--quality imaging and quality imaging and 

interpretationinterpretation
–– IOPTH truly valuable in IOPTH truly valuable in <10%<10%, but quite , but quite 

reassuring in othersreassuring in others
–– With the use of IOPTH, cure should be With the use of IOPTH, cure should be 

very little different from standard open very little different from standard open 
procedure procedure 

–– 
 

-- probe not valuable in our handsprobe not valuable in our hands



MIP: AssessmentMIP: Assessment--22

•• Added ValueAdded Value
–– Small incisionSmall incision
–– Local anesthesiaLocal anesthesia

•• for majority of patientsfor majority of patients
•• minimize pain, nausea, mental minimize pain, nausea, mental ““fogginessfogginess””
•• outpatientoutpatient

–– General anesthesia General anesthesia if if pt still outpatientpt still outpatient
–– Expense equivalent or increasedExpense equivalent or increased

Modest step forward---not a quantum leapModest step forward---not a quantum leap



Indications for Standard ExplorationIndications for Standard Exploration

•• Negative preoperative imagingNegative preoperative imaging

•• Concomitant thyroid pathology Concomitant thyroid pathology **

•• Family history of endocrinopathyFamily history of endocrinopathy

•• Family history of HPT Family history of HPT **

•• Imaging suggesting MGD Imaging suggesting MGD **

•• History of neck irradiation History of neck irradiation **

•• Certain Certain reoperationsreoperations
CP1056860-87

*Relative contraindications for MIP



Parathyroid IncidentalomaParathyroid Incidentaloma

•• SolitarySolitary------RemoveRemove

•• MGDMGD------Do Not RemoveDo Not Remove------Check for Check for VitVit. D . D 
deficiency and renal insufficiencydeficiency and renal insufficiency



Parathyroid IncidentalomaParathyroid Incidentaloma

•• Thyroid Ultrasound IncidentalomaThyroid Ultrasound Incidentaloma------ 
Consider FNA for cytology, iPTH assay and Consider FNA for cytology, iPTH assay and 
TgTg ifif not planning to operate on thyroidnot planning to operate on thyroid 
----Check serum ionized calcium and Check serum ionized calcium and iPTHiPTH

•• Look for indications to operateLook for indications to operate



Andrea Frasoldati
Unità Operativa di Endocrinologia

Arcispedale S. Maria Nuova Reggio Emilia

Asymptomatic Primary 
Hyperparathyroidism 

and Parathyroid Incidentaloma

Verona - October 28, 2006

http://www.aace.com/index.php


Asymptomatic pHPT:               
to treat or treat not?



Profile of a clinical practice:         
Thresholds for surgery in pHPT

0 10 20 30 40 50

%

Patients
with pHPT
referred for

surgery
Frank pHPT

Mild pHPT

Asymptomatic

Sosa JA et al.,JCE&M, 1998 83:2658-2665 



Profile of a clinical practice:         
Thresholds for surgery in pHPT

0 25 50 75 100

%

Patients
with pHPT

who
underwent

surgery

Frank pHPT

Mild pHPT

Asymptomatic

Sosa JA et al.,JCE&M, 1998 83:2658-2665 



High volume surgeons 
have significantly lower 
thresholds for surgery

Sosa JA et al.,JCE&M, 1998 83:2658-2665 

http://jcem.endojournals.org/content/vol83/issue8/images/large/eg0885006001.jpeg


Analysis of cost/effectiveness in 
managing sporadic aymptomatic pHPT

Cost 
()

QALY  QALY /QALY

Follow up/BNE 2538 15.7469
BNE 3537 17.0329 999 1.2860 776
Follow-up/UNE 2563 15.7543
UNE 3766 17.1181 1203 1.3638 882

Sejean et al., Eur J Endocrinol 2005, 153:915-927



What
 
if

 
we

 
do not

 
refer

 
to

 
surgery

 patients
 
with

 
asymptomatic

 
pHPT?

a. Do untreated patients have an increased 
mortality rate?

b. Do asymptomatic patients progress to 
overt disease?

c.   Does surgery have a protective effect on 
pHPTtarget organs?



a. Do untreated pHPT patients 
have an increased mortality 
rate?



Relative Risk
 
of death

 
among

 
patients

 
with

 primary
 
hyperparathyroidism

0.67 (0.59-0.83)

1.00 (0.63-1.51)

0.88  (0.29-2.06)

0.97 (0.53-1.63)

0.60 (0.45-0.79)

0.58 (0.39-0.89)

Relative Risk
 

(95% confidence
 interval)

All
 

causes

Other
 

Causes

Gastrointestinal
 

Disease

Respiratory
 

Disease

Cardiovascular
 

Disease

Cancer

Causes
 

of death

Wermers et al., Am J Med 1998



Survival
 
as

 
a function

 
of 

serum
 
calcium

 
levels

Wermers et al., Am J Med 1998

I = 10.2-10.5 mg/dl

II = 10.6-10.7 mg/dl

III = 10.8-11.1 mg/dl

IV 11.2-16.0 mg/dl



Survival
 
among

 
pts

 
with

 highest
 
serum

 
calcium

 
levels

 before
 
(A) and following

 
(B) 

parathyroid
 
surgery

Wermers et al., Am J Med 1998



Years
 

from
 

diagnosis

Su
rv

iv
al

Survival in surgically and conservatively 
treated patients with primary HPT

Death n. during follow-up:  591 (31%) surgically treated pts. 
474 (37%) conservatively treated pts.

Vesteergard & Mosekilde, 2003



Do untreated patients with mild/asymptomatic 
pHPT have an increased mortality rate?

No data indicating increased mortality in 
patients with mild/asymptomatic pHPT are 
available. 
Survival may be affected by higher serum 
calcium levels. 



b. Do asymptomatic patients 
progress to overt disease?



A 10-year prospective study of pHPT 
with or without parathyroid surgery.


 
121 patients

 
with

 
pHPT

 
( asymptomatic

 
= 101) followed-up

 for
 

10 years


 
61 (= 50%)  underwnt

 
parathyroidectomy


 
60  (= 50%) not

 
operated

 
52 asymptomatic

Silverberg et al., N Engl J Med. 1999 ,34:1249-55 1999

No progression of disease in 38 (= 73%) patients 
No kidney stones nor bone fractures

Approximately one quarter of pts. did have some progression



Mild asymptomatic pHPT 
is not a risk factor for vertebral fractures.

174 consecutive patients
 

(mean
 

age, 62 years) with
mild pHPT diagnosed in 1976-1985 not referred to
surgery 

The prevalence of vertebral fractures was 1.7%, i.e.
not

 
higher than in control subjects

The risk
 
for

 
vertebral

 
fractures

 
is

 
not a reason

 
to

 recommend
 
surgical

 
intervention

 
in patients

 
with

 asymptomatic
 

pHPT.
Wilson RJ et al., Ann Intern Med. 1988 15;109):959-62 



n = 80 Patients
 

with
 

asymptomatic
 

pHPT 
Mean

 
follow

 
up = 46 months

 
(1-11 yr)

-no biochemical
 

change, 
-no decline in forearm BD 
-

 
no increase in overall death rate 

Lack of biochemical progression or of accelerated 
bone loss in mild asymptomatic pHPT

Rao et al., JCE&M, 1988 Dec;67:1294-8. 

Short period
 

of disease
 

progression
 

followed
 

by
 

disease
 stability? Data support

 
the decision

 
to

 
withhold

 
surgical

 intervention.



Do asymptomatic patients progress to overt 
disease?

In the few studies available, progression to 
overt disease takes place  in a minority (20- 
25%) of subjects.  In most patients, the disease 
is apparently stable.



c. Does surgery have a protective 
effect on pHPT target organs?



48 women
 

with
 

asymptomatic
 

HPT 26 operated
 

on, 22 observed.
3 and 17 years

 
follow-up

3 year follow-up   BM 
 
in operated

 
pts

unchanged in non operated pts.

17 year-
 

follow   BM            
 
in both

 
groups

Elvius et al., Eur J Surgery1995, 161:863-9. 

Follow-up study of bone mass in patients with 
mild asymptomatic hyperparathyroidism

Parathyroidectomy
 

had
 

an
 

initial
 

positive effect
 

on 
bone

 
mineralisation, but

 
no long-term

 
advantage



Forearm bone density in pHPT: long-term 
follow-up with and without parathyroidectomy

108 patients
 

who
 

underwent
 

successful
 

surgery
 

vs. 108 who
remained unoperated

The Z-score was significantly reduced
 

in both
 

groups. 
In the unoperated patients BMD fell

 
significantly but there was

no change in Z-score, indicating that the rate of bone loss was the
same as expected for normal ageing.

Successful
 

parathyroid
 

surgery
 

may
 

lead
 

to
 

abatement
 

of the
excess fracture risk, but the benefit to individual patients

 
will

depend
 

mainly
 

on their
 

remaining
 

life expectancy.

Rao et al.Clinical Endocrinol, 2003, 89:5415-5422



Does surgery have a protective effect on 
pHPT target organs?

Limited beneficial effects of surgery on 
bone densitometry are reported.                 
A favourable impact  of surgery on non- 
classical target organs is controversial



Symptoms
 
and associated

 
conditions

 in patients
 
with

 
pHPT

Fatigue
Muscoloskeletal aches/pains
Dyspepsia
Polydipsia
Constipationi
Polyuria
Anorexia
Pruritus
Depression
Memory loss

Nephrolitiasis
Osteopenia
Weight

 
loss

Gout
Pancreatitis
Bruising
Hypertension
Hematuria

Symptoms Associated
 

Conditions

Eigelberger et al, Ann Surg , 2004; 239:528-535



Left
 
ventricle

 
mass indexes

 
(LVMI) in 

patients
 
with

 
pHPT

Study N pts Calcium
mg/dl

PTH
pg/ml

pLVMI

Stefenelli 54 11.9 231208 <0.001
Dalberg 44 11.1 82 0.03
Piovesan 43 11.2 161 

 
73 <0.05

Almqvist 25 10.5 82 
 

34 <0.05
Dominiczak 23 10.9 5.8 (U/l) 0.03
Nilsson 30 10.5 77 24 0.06
Barletta 14 11.5 215 188 NS
Nuzzo 20 12.1 280 165 NS



Subclinical
 

cognitive dysfuntion
 

in pHPT               
(Brown

 
et al., 1987

Mnesic and learning functions improved after 
parathyroidectomy (Numann

 
et al.,  1984)

Sleep
 

disturbances
 

(Joborn
 

et al, 2000)

Increased
 

incidence
 

of depression: beneficial            
effects

 
of  parathyroidectomy

 
(Clark

 
et al., 1995; 

Pasieka
 

& Parsons, 1998; Quiros
 

et al., 2003)

Increased
 

psycho-social performance (SF-36)         
with

 
parathyroidectomy

 
(Talpos

 
et al., 2000)

http://images.google.it/imgres?imgurl=http://goby.csb.tamu.edu/CSB/images/einstein.jpg&imgrefurl=http://goby.csb.tamu.edu/CSB/links.htm&h=543&w=356&sz=40&tbnid=Udw2iweUljoJ:&tbnh=130&tbnw=85&start=18&prev=/images%3Fq%3Deinstein%26hl%3Dit%26lr%3D%26sa%3DG
http://www.scientific.ru/journal/news/0404/munk.jpg


Mild asymptomatic pHPT:                       
changes in BMD 

Parathyroidectomy : solid line No surgery: dashed lines.        

Rao et al., JCE&M, 2004 89:5415-5422

http://jcem.endojournals.org/content/vol89/issue11/images/large/zeg0110409460002.jpeg


Mild asymptomatic pHPT:
Changes in SF-36 scores

Parathyroidectomy : solid line No surgery: dashed lines.        
A higher score indicates better quality of life. 

Rao et al., JCE&M, 2004 89:5415-5422

http://jcem.endojournals.org/content/vol89/issue11/images/large/zeg0110409460003.jpeg


Limitations  of the study

1. Problems
 

in patients
 

recruitment
2. Sample

 
size too small and follow-up period too short 

(<3 yr) to assess other outcome variables such as
 nephrolithiasis, fractures, morbidity, and mortality. 

3. Social and emotional
 

benefits
 

of surgery
 

possibiy
 

due 
to

 
a placebo effect

Rao et al., JCE&M, 2004 89:5415-5422

The ultimate balance
 

of the risks
 

and benefits
 

of
parathyroidectomy

 
in patients

 
with

 
mild/asymtpomatic

pHPT
 

can be
 

determined
 

only
 

by
 

a  larger, longer-term,
multicenter

 
study



Considerations in favour 
of a “wait and see” attitude 
in mild/asymptomatic pHPT


 
Lack of consistent evidence of increased mortality 
rate in mild/asymptomatic pHPT


 
Controversial evidence of increased morbidity with 
time


 
In some instances, asymptomatic, non progressive 
pHPT may be secondary  to acquired or genetically 
determined changes in calcium homeostasis



Asymptomatic pHPT: non surgical 
treatment options



Pharmacological tools for 
asymptomatic  pHPT

Biphosphonates

(Estrogens)

Calcimimetics



Effect of alendronate on lumbar spine (A), 
total hip (B), femoral neck (C), and        

one third distal radius (D) BMD. 

Khan et al., JCE& M 2004, 89: 3319-3325

+ 6.85% + 4.1%

+ 3.67%

http://jcem.endojournals.org/content/vol89/issue7/images/large/zeg0070404980001.jpeg


Effect of alendronate on total (A), ionized (B), 
and urinary calcium (C), and PTH (D). 

Khan et al., JCE & M 2004,  89: 3319-3325

no change

http://jcem.endojournals.org/content/vol89/issue7/images/large/zeg0070404980003.jpeg


Alendronate is effective in  increasing BM in  pHPT. 

Useful to those individuals with pHPT at risk for bone 
loss but not candidates for parathyroid surgery.

Useful in individuals who are candidates for surgery 
but either decline or for whom surgery is 
contraindicated.

Alendronate in asymptomatic pHPT: 
A Double-Blind, Randomized, Placebo- 

Controlled Trial on 44 patients 

Khan et al., JCE& M 2004, 89: 3319-3325



Calcimimetics: an innovative approach 
to controlling hyperparathyroidism

Chemical structure of the 
phenylalkylamine calcimimetic 

compounds
Action mode of calcimimetics.

Nagano, Pharmacol & Ther 2006; 109: 339-365



Long-term (52 weeks ) evaluation of cinacalcet 
in 78 patients with mild-to-moderate pHPT

Serum
 

calcium
 
≤

 
10.3 mg/dL, (and a decrease

 
from

 
baseline

 
of ≥

 
0.5

mg/dL) achieved
 

in 73% of cinacalcet–treated
 

patients (5% in controls).

Mean
 

plasma PTH levels were
 

decreased
 
by

 
cinacalcet

 
(from

 
105

 
±

 
36

to 95
 

±
 

34 pg/mL) , while  increased  (from 120
 

±
 

54 to 127
 

±
 

53 pg/mL)
in the control group.

Other
 

Cinacalcet effects: 
 

serum phosphorus levels 


 
serum 1,25(OH)2 D3 levels and BMD


 

Urinary calcium excretion 


 
markers of bone turnover 

No major side effects (nausea 28%, headache
 

23%)

Peacock et al., JCE&M 2005, 90:135-141



BL, Baseline value. Data are presented as mean ± SE. 

Effects of cinacalcet administration on 
PTH and calcium levels

Patients receiving cinacalcet showed  a 7.6% reduction in 
plasma PTH (P < 0.01) and a significant reduction in serum 
calcium  (P < 0.001) compared to the placebo group

Peacock et al., JCE&M 2005, 90:135-141



Preoperative imaging in primary 
hyperparathyroidism



Parathyroid
 
Imaging Sensitivity

Scintiscan
 

US
Mazzeo, AJR 1996

 
62-82%°

 
85%

Gofrit, World J Surg
 

1997
 

n.d.
 

83%
Koslin, Larigoscope 1997

 
n.d.

 
84%

Isibashi, J Nucl Med 1998
 

83%°
 

78%
Hindie, J Nucl Med 1998

 
79-94%*

 
n.d.

Klinger, World J Surg1998
 

82%*
 

75%
Gallowitsh, Invest

 
Radiol

 
2000

 
87%*

 
78%

Chang, Am J Otoryngol 2000
 

60%°
 

n.d.
Jones, Clinical Radiology 2001

 
83.7%*

 
n.d.

Castellani, J Nucl
 

Med
 

2001
 

84%°
 

67%
Haber, Clin

 
Endocrinol

 
2002

 
88%

 
77%



Cost of parathyroid gland imaging 
% of physicians who use localization 

before primary operation
Localization study Cost 

($)
Referring

 
physician Surgeons

CT 270.7 8 3.4

MR 484.0 6.8 0

SestaMIBI 154.1 34.3 43.1

SestaMIBI
 

+ SPECT 287.9 15.9 25.9

TC-Thallium 100.4 8.2 0

US 79.1 26 27.6

Venous
 

sampling 476.8 0.7 0

Ann Sosa et al., 1998



Localization imaging techniques

•
 
99Tc  sestamibi

 
scanning

 
and ultrasonography

 
are 

currently
 

considered
 

the most
 

effective
 

first-line 
localizing

 
techniques.

•
 
CT, MRI and PETare usually used in a reserve role 
when first-line modalities fail

•
 
The specific choice of preoperative imaging depends 
largely on availability, cost, radiologist’s experience 
and surgeon’s preference

Gross & Wax Otolaryngol Clin N Am, 2004



Accuracy of PT localization in pHPT 
(patients n 45)

0

20

40

60

80

100

sensitivity PPV

US + FNAB-PTH

Scintigraphy

HISTOLOGY

N=38 single adenoma  
N=1 multiple adenomas 
N=4 hyperplasia 
N=1 lypoadenoma

Negative surgical exploration  in 1 pt 

%

Frasoldati & Valcavi, Endocr Pract, 2004

97.593.2



Superior parathyroid
Laura P. age

 
52

asymptomatic pHPT

Calcium 10.5 mg/dl

PTH 53 pg/ml US size
 

14 x 10 x 6 mm



Superior parathyroid

Zoia, age
 

51

asymptomatic, mild
 

pHPT

Calcium
 

9.6 mg/dl

PTH 97 pg/ml

US size 15 x 11 x 9 mm

Excised 

17 x 12 x 9 (1 gr
 

weight)



Inferior parathyroid

Maria
 

T, age
 

53

asymptomatic pHPT

calcium 11.0

PTH 72

US size  14 x 7 x 5 mm



Rosanna, age
 

65, asymptomatic
 

pHPT

Calcium
 

9.5, PTH 95, uCa
 

305

Superior parathyroid



Intrathyroidal 
parathyroid adenoma



Challenges
 
in parathyroid

 
US: 

Coexisting
 
thyroid

 
nodules



Large “mixed” PT  adenoma 
complex vascular pattern 

33 x 28 x 40 mm

Gianni, age
 

59

calcium  12.4 mg/dl

PTH 275 pg/ml



Sensitivity of imaging studies in pHPT

0

25

50

75

100

%

UGD (n = 161) MGD (n = 24 )

US
Scinti
US + Scinti

Ryan et al., Arch Surg, 2004



Sensitivity of Tc99-sestamibi and        
high-resolution ultrasound

Diagnostic test Sensitivity (%)
TC-Sestamibi

Solitary
 

adenoma 88.44
Multiple gland

 
hyperplasia 44.46

Double
 

adenoms 29.95
Carcinomas 33.0

High resolution Ultrasound
Solitary

 
adenoma 78.55

Multiple gland
 

hyperplasia 34.86
Double

 
adenoms 16.20

Carcinomas 100.00

Ruda et al., Otolaryngol Head Neck surg, 2005



Missing glands: 
the sonographer’s perspective 

Missing glands: 
the sonographer’s perspective


 
Small

 
PT size

 
(< 6 mm diameter)


 

Multiglandular disease 


 

Ectopic location: mediastinum, retroclavear, retroaesophageal, 
retrothracheal


 
Atypical shape/structure


 
Coexistence of nodular goiter 


 
Ultrasonographer lack of experience


 
Inadequate US equipment



Factors which impact on scinti-scan 
localization of parathyroid adenomas

•
 
Size

•
 
Location (Inferior vs. superior)

•
 
Multiglandular disease

•
 
Blood perfusion

•
 
Cell proliferation and metabolism

•
 
% oxyphil cells

•
 
PTH and calcium levels

(P glycoprotein, MDR-related protein expression

Pons et al., 2003



Impact of hypercalcemia and PTH on the 
sensitivity of preoperative sestamibi for pHPT

a retrospective review
 

of 102
patients with pHPTand mild
hypercalcemia

Lower
 

Ca and PTH levels were
correlated

 
with

 
reduced

sensitivity
 

of MIBI. 

Increasing
 

acceptance
 

of
surgery

 
for

 
pHPT

 
with

 
minimal

hypercalcemia may make MIBI
less

 
attractive. 
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PTH>160
calcium<11.3

PTH<160

Parikshak et al. Am Surg 2003; 69:393-8 



Ultrasound exams done at some radiology center or the
radiology department of a hospital will also not show the
tumor in most cases! ... not because the tumor isn't
there... but because this test is highly dependant upon
the skill of the person doing the test.... .....Ultrasound
scans done by endocrinologist or your endocrine surgeon
in their office can be extremely helpful

PT ultrasonography is                      
operator-dependent.....

http://www.parathyroid.com/index.htm


Sestamibi scans are extremely variable depending on the
techniques used. They require the highest degree of technician
input. The use of special filters, patient placement, etc, are very
important. Therefore, most scans done are not very good. About
30% of the scans are worthless, a other 30% are terrible or poor
quality..........Sestamibi scanning is often not done correctly, and
done for the wrong reasons, and interpreted wrong. 

Be careful of your sestamibi scan. It can be extremely helpful if
your sestamibi scan is positive, but if your scan is negative it
doesn't mean much. It does not mean you don't have parathyroid
disease if your scan is negative

Yet, Pathyroid Scintiscan                          
is operator-dependent too...

http://www.parathyroid.com/index.htm


FDG-PET in the localization of 
parathyroid adenoma and hyperplasia

n. patients Sensitivity Specificity

Neumann, 1994 22 (4 MGD) 86.4% -

Melon, 1995 9 (0 MGD) 22.2% -

Neumann, 1996 21 (2 MGD) 86.0% 78%

Neumann, 1997* 20 (2 MGD) 61.9% 79%

* = recurrent pHPT



PET with (18) F-DOPA in the imaging of 
parathyroid adenoma in patients with pHPT

Eight
 

patients
 

with
 

pHPT
 

and histologically
 

proven
adenoma studied

 
with

 
PET prior

 
to

 
neck

 
surgery

None showed any detectable uptake of (18) F-DOPA.
Ultrasonography detected 5/7 PA, 
scintigraphy detected 3/7 PA.
CONCLUSION: 
PET with (18) F-DOPA is not useful in the detection of
PA in patients with primary hyperparathyroidism. 

Lange-Nolde et al., Nuklearmedizin2006;45(5):193-196 



Parathyroid  incidentaloma
 
whith

 normal calcium : how manage it  ?



Parathyroid Incidentaloma: basic facts

Parathyroid Incidentalomas
 

(PI) may be occasionally  
(= 0.6%) detected during routine neck US examination 

30% of PI patients show asymptomatic 
hyperparathyroidism


 

70% of PI patients do not have biochemical signs of  
HPT  (EUPARATHYROID - PI)


 

In EU-PI patients,  HPT may eventually develop in 
10% of patients



Parathyroid Incidentalomas: Biochemical Markers

 HPT-PI 
n=11 

EU-PI 
n=24 

Serum PTH  
(pg/ml) 

148.9 ± 41.9* 42.0 ± 15.1 

Serum Calcium 
(mg/dl) 

10.9 ± 0.4* 9.6 ± 0.5 

Serum Phosphate 
(mg/dl) 

2.6 ± 0.4° 3.1 ± 0.5 

Urinary Calcium 
(mg/day) 

262.3 ± 151.9 202.4 ± 51.7 

Serum alk. phosph. 
(U/l) 

240.1 ± 55.8° 186.3 ± 58.5 

Serum 25-OH Vit D 
(ng/ml) 

18.13 ± 8.4 21.6 ± 9.6 
 

 

Mean
 

±
 

SD;     * P<0.001;    °
 

P<0.05



Biochemical screening for pHPT

47 PI (0.63%)

15 HPT-PI 32 EU- PI

11 surgery 7 surgery25 EU-PI4 HPT-PI

3 HPT-PI



Euthyroid PI (~ 70.0%)

Pure PT Cysts Solid/Mixed PI

US follow-up
(every 12-18 months)

Biochemical follow-up 
(every 12-18 months)

Bone densitometry

US/FNA signs

PEI
(in case of volume 

increase and/or 
symptoms )
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