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DIAGNOSISAND MANAGEMENTOF ENDOCRINEGLAND NEOPLASMS

RichardE. Weller,DVM
Diplomate,AmericanCollegeof VeterinaryInternalMedicine

(InternalMedicine,Oncology)

Introduction

Functionaland nonfunctionalneoplasmsof the endocrineglands

constitutesome of the more challengingdiagnosticand therapeuticproblems in

veterinarycancermedicine. They can producea varietyof clinicalsigns and

syndromesoften similarto those of other disorders. The clinicalsigns are

usuallythe result of an overproductionof hormonesthat are normally

biosynthesizedby the neoplasticendocrinegland (orthoendocrinesyndromes),

as opposedto those that are the result of hormones(polypeptides)that are

not normally biosynthesizedand secretedby those cells that have undergone

neoplastictransformation(paraendocrinesyndromes). The latter are also

referredto as endocrineparaneoplasticsyndromesor ectopi_ hormone

syndromes. Becauseof the physiologicpotencyof the hormones producedby

endocrinegland neoplasms,the biologicaleffectsproducedby a neoplasmmay

be out of proportionto the actual size of the tumor. This seminarwill focus

on the clinicalsigns and syndromesassociatedwith neoplasmsof the thyroid,

adrenal,and parathyroidglands,and pancreas. Discussionwill concentrateon

the mechanismsproducingthe clinicalsigns,diagnosis,staging, therapyand

prognosis.
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THYROIDGLAND

Canine

Thyroidtumors compriseapproximately1.2% of all canine neoplasms. The

risk of thyroidtumors rises sharplyin dogs over 6 years of age, particularly

among females,though there is generallyno sex predilection. Adenomasoccur

in dogs 7-15 years of age (mean 10.7years), and carcinomasin dogs 4-18 years

of age (mean 9 years). Boxers,Golden Retrievers,and Beagleshave been

reportedas a high risk for thyroidneoplasia. A review of the medical

recordsof 458 colony born beagle dogs maintainedin our facilitiesrevealed

26 cases of thyroidneoplasiaresultingin an incidenceof 5.6%. The

pathogenesisof canine thyroidcancer is unknown,but possiblecausative

mechanismspostulatedincludethyroidhyperplasiaresultingin thyrotropin

excess,primaryhypothyroidismresultingin excessTSH stimulation,ionizing

radiation,thyroiditis,and anomalousfollicularpatternsin brachycephalic

dogs. The associationof cancer risk in those breeds also consideredto be at

high risk for hypothyroidismsuggestsa possiblerelationshipbetween

hypothyroidismand thyroidcancer. We reviewedthe medical recordsof 10

beagle dogs with thyroidcarcinomasthat had been previouslydiagnosedas

hypothyroidby TSH-responsetest. The resultsof that evaluationshowedthat

the median time from determinationof thyroidfunctionalstatus in those dogs

to tumor diagnosiswas 529 days (mean± ISD: 771 ± 625; range: 258-1756).

There is evidenceto suggestthat elevatedTSH can induceTSH-dependent

thyroidadenomasand finallyautonomousthyroidcarcinomas.



Clinical Signs and Diagnosis

Diagnosis is usually by incidental discovery of a cervical mass. The

mass or masses may be located anywhere from the larynx to the thoracic inlet.

Host (83-88%) thyroid neoplasms are highly malignant, with local invasion of

the trachea, esophagus and blood vessels. Hematogenousmetastasis to

regional lymph nodes and the lungs is common. Adenomasare usually palpable

as a single mass in an othe_ise nonna] gland and are freely movable under the

skin, particularly in a crania]-caudal direction. Carcinomas, on the other

hand, generally grow rapidly, producing extensive ]oca] invasion that results

in fixation to surrounding tissues. Associated c]inical signs can include

dysphagia, dyspnea, lymphedema, dysphonia, weight loss, local pain and

palpable regional vessels. Approximately one-third are bilateral; two-thirds

are unilateral. However, benign and malignant thyroid tumors cannot be(

accurately differentiated on clinical grounds alone. This was shown in one

study in which 8 of 14 dogs with thyroid tumors had no clinical signs on

presentation. Diagnosis usually requires procedures in addition to physical

examination and evaluation of the history.

Diagnostic aids include radiography, radioisotope scanning,

ultrasonography, hematologic studies and serum chemistry determinations.

Cervical survey films occasionally revea] tracheal deviation and crania]

mediastina] masses or calcific densities. Thoracic radiographs are useful in

detecting metastatic disease or ectopic thyroid tissue. Thyroid scintiscans

can be performed using131I or sodium pertechnetate. Scintiscans using 13_I may

show diffuse accumulation or "cold" areas, with no isotope accumulation in

thyroid neoplasms. Pertechnetate is visible in scintiscans of 75% of

clinically detected thyroid tumors. Scintiscans may also help determine the

functional status of thyroid tumors.
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In humansubjects with thyroid tumors, the principal value of

ultrasonography is to differentiate amongsolid, cystic, and mixed solid-

cystic nodules of the thyroid gland. The applicability of ultrasonography to

diagnosis of thyroid neoplasia in dogs has not been determined but probably

warrants clinical evaluation.

Measurements of serum T4 and T3 concentations are rarely of help with

small or unilateral tumors, since euthyroidism is usually maintained. About

22-28% of dogs with thyroid tumors exhibit hyperthyroidism due to increased

serum T4 and T3 levels. These animals will present with T4 > 3.6 ug/dl and T3

>138 ng/dl. With bilateraltumors or diffuselyinfiltratingcarcinomas,these

hormonelevels may be reduced,causingsigns of hypothyroidism.

Definitivediagnosisof thyroidneoplasiarequireshistopathologic

evaluationof biopsy samples,obtainedby fine-needleaspirationbiopsy,

needle-punchbiopsy,or incisionalor excisionalbiopsy. Fine-needle

aspirationshould be performedwhen significantconclusionsmay be established

by evaluatingthe morphologyof a relativelyfew dissociatedcells. The

primary advantagesof fine-needleaspirationbiopsy includethe lack of

postbiopsycomplications,ease of performance,and avoidanceof local or

general anesthesia. Disadvantagesincludepossiblefailureto obtain a

representativespecimen,small size of the biopsy sample,biood contamination,

and necessityfor biopsy interpretationby an experiencedcytopathologist.

Fine-needleaspirationwas diagnosticin only 50% of canine thyroid carcinomas

describedin one study. Needle-punchbiopsieshave the advantageof providing

the clinicianwith a core or tissue for histologicdiagnosisand, possibly,

avoidingunnecessarysurgery. Disadvantagesincludepossible tracheal

puncture,hemorrhageor transientinjuryto the recurrentlaryngealnerve. An

associatedhazard is the possibilityof laceratingtissues and organs that
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move with respirationwhile attemptingto samplelesionswith an immobilized

needle.

Excisionaland incisionalbiopsiesallow direct viewingof the affected

organ or tissue and securingof a large samplethat retains the morphologic

characteristicsof the tissue. Disadvantagesincludethe need for general

anesthesiaand possibilityof postoperativecomplications.

Stagingand Prognosis

A number of factorsare known to be of prognosticimportancein thyroid

carcinomain humans. Among these are age, sex, histologicsubtype and the

extent of disease at the time of diagnosis. Similarfactorsmay apply to

thyroidcarcinomai'nveterinarypatients. Studies in humans have shown that

the TNM stagingclassificationcontributessignificantlyto survival,but does

not includeother contributoryprognosticvariables,whereas the prognostic

index developedby the EuropeanOrganizationfor Researchon Treatmentof

Cancer (EORTC)thyroidstudy group,which takes into accountage and

histology,proved a reliablepredictorof survival (Table I).

Table i EORTC prognosticscore

Age at diagnosis(yr)
+ 10 if medullarycarcinoma
+ 45 if principleor associatedcell

type is anaplastic
+ I0 if T-categoryis T3
+ 15 in additionto above if there are

multiplemetastaticsites

= Total score Risk group

< 50 i
50-65 2
66-83 3
84-108 4
>109 5
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While neitherthe TMN classificationnor the prognosticindex has been applied

to a large number of dogs with thyroidcarcinoma,there is evidenceto suggest

that histologicpatternaffectssurvival.

Treatment

There is not generalagreementconcerningtreatmentfor thyroid

neoplasia. The optimumtherapyfor caninethyroidcarcinomadepends on many

factors, includingthe functionalstatusof the dog's thyroidtumor. For

example, 1311would be expectedto be more effectivein treatmentof

hyperfunctionalthyroidtumors than less functionaltumors due to the higher

uptake of 1311 in hyperfunctionaltumor tissue. Therefore,before embarking

on a course of treatmentwith 1311,an attemptshould be made to determine

whether an adequateradiationdose can be deliveredto the cancer. In

general, if the predictedradiationdose to the tumor is less than 50 to 100

Gy, alternatemeans of treatmentshouldbe considered. Surgical extirpation

appears to be preferablewhen feasible,but invasivecarcinomasare often

inoperable;40% of dogs reportedin one study had metastasesat the time of

diagnosis. Completeexcisionearly in the courseof the disease, if possible

offers the best prognosis. Unilateralthyroidectomyusually incursno

postoperativecomplicationsand necessitatesonly routinecare. A serious

complicationof bilateralthyroidectomyis inadvertentremoval of the

parathyroidglands. If total parathyroidectomycannot be avoided,

postoperativeobservationfor signs of hypocalcemiais important. Lifelong

feedingof a high-calciumdiet and supplementalvitamin

D3 correctsthis deficit. Acute hypocalcemiaduring the immediate

postoperativeperiod is treatedwith intravenouscalciumgluconatesolution.
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Radioactive1211can be used to treat unresectableor residualthyroid

cancer if iodine uptake is demonstrated. For dogs, the therapeutictall

dosage is I Ci per kilogramof body weight given as a single intravenous

injectionand repeated in two to four months. A lack of data on long-term

outcomemakes it difficultto evaluatethe efficacyof 13_Itreatment in

canine thyroidcarcinoma. Externalbeam radiationtherapyshould be

consideredfor inoperableprimarytumorsor, intraoperatively,when the

completenessof excision is doubtful.

Thyroidcarcinomahas been treatedwith doxorubicin,alone or _n

combinationwith cyclophosphamideand/or vincristine. Tumor regressionhas

been observedafter such chemotherapyin a limitednumber of cases, suggesting

that doxorubicinmay be effectivefor treatmentof dogs with residualor

metastaticthyroid carcinoma.

Those animalswith hyperthyroidism(thyrotoxicosis)may also require

treatmentwith antithyroidmedicationsto alleviatethe signs of excessive

thyroidhormonebefore and/or after treatmentfor the thyroidtumor has been

initiated.

Until more evidence is availablethroughprospectiveclinicaltrials,

thyroidcarcinomain dogs probablywarrantsa poor prognosis. Exceptionsmay

be small (<3cm),noninvasive,encapsulatedtumors withoutevidentmetastasis

at the time of excision. As with most caninetumors,early.diagnosisand

aggressivetherapy probablyoffer the best opportunityfor cure or prolonged

survival.



I,i b •

PANCREAS

Insulinoma(Isletcell tumor, Pancreaticbeta cell tumor)

Insulinoma is the most commontumor of the endocrine pancreas in the

dog, accounting for approximately 0.2% of primary neoplasms in all species,

according to one report. Dogs between 5 and 12 years of age are the most

frequently affected; the range of incidence is from 5 to 15 years. There is

no sex predilection. Though insulinoma may occur in any breed of dog, a

higher incidence has been reported in Standard Poodles, Boxers, Fox Terriers,

GermanShepherds and Irish Setters. The majority of insulinomas (between 69

and 95%) are functional carcinomas, occurring most commonlyin the right lobe

(duodenal) of the pancreas. Visceral metastasis is common,particularly to

regional lymph nodes and liver, and occurs early in the course of the disease,

usually before clinical intervention.

ClinicalSigns and Diagnosis

The functionalnature of the carcinomasresultsin hyperinsulinism.

Hyperinsulinismis a syndromeassociatedwith inappropriatesecretionof

insulinby a functionalinsulinoma. Clinicalsigns result from

neuroglycopeniaand increasedplasma catecholamineconcentrations.

Neuroglycopenicsigns includeseizures,weakness,ataxia,fasiculations,

abnormalbehavior,depression,polyphagia,weight gain, syncope,

polydipsia/polyuriaand coma. Durationof signs is highly variable,ranging

from I day to severalyears. Clinicalsigns of polyneuropathyhave been

describedin 4 dogs with insulinoma. The pathogenesisof polyneuropathyin

these cases remainsspeculative. It might representa paraneoplasticor

remote effect of the tumor. Peoplewith certainmalignancies,in particular,

commonlyhave subclinical,electrophysiologicevidenceof neuropathy.
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Polyneuropathies have also been reported in dogs with malignant neoplasms

without evidence of metastases. Recent studies suggest an underlying

immunologic process in someparaneoplastic neuropathies.

Diagnosis is most often made by demonstrating inappropriately elevated

concentrations of circulating insulin in the presence of hypoglycemia. A

blood sample is dr_wn when the blood glucose level falls or is below 60 mg/dl

and is submitted to the laboratory for concurrent determination of both

glucose and insulin concentrations. It may be necessary to fast suspect

animals for 24 or even 48 hours to achieve significant hypoglycemia.

Results of these assays can be used to calculate an appropriate ratio,

demonstrating hyperinsulinism. Several ratios have been suggested as aids in

confirming a diagnosis of hyperinsulinism. These include the insulin"

glucose ratio, amendedindulin: glucose ratio (AIGR), and glucose: insulin

ratio. Though the AIGR appears to enjoy some favor in usage, there is some

question regarding whether it offers any diagnostic advantage over other

ratios. It is important to remember that these ratios are only another

diagnostic tool and not a substitute for a complete clinical evaluation.

Provocative testing is also useful in somecases for determining the

cause of fasting hypoglycemia. The intravenous glucagon tolerance test is one

of the most widely used. Other tests used include intravenous glucose

tolerance, oral glucose tolerance, leucine tolerance and tolbutamide tolerance

tests.

Stagingand Prognosis

One report describes73 dogs with insulinomathat were staged clinically

accordingto the staging systemof the WHO (Table2). Age and clinicalstage

appearedto have prognosticvalue.

N II'
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Table 2. Staging Protocolfor Insulinoma

Stage Criteria

I Tumor confinedto pancreas

+ 2 Tumor confined to pancreas
and regional lymph nodes

3 Distant metastasis-liver, or
local metastasis to duodenum,
mesentery and/or omentum

Treatment

Surgical extirpationis the treatmentof choice for insulinomaafter

exploratorylaparotomyto confirmthe diagnosis. This also allows examination

of the liver and abdominalcontentsfor metastases. A recent report

describingthe use of an intravenousmethyleneblue infusionmethod for

intraoperativeidentificationof primaryand metastaticinsulinomain the dog,

appearsto offer a significantdiagnosticadvantagewith minimal side effects.

The informationobtainedcan be used to stage the tumor to provide additional

prognosticinformation. Partialpancreatectomyis the surgicalprocedureof

choice and offers a chance for curing animalswith benign adenomas or

carcinomasthat have not metastasized. Even in dogs with obviousmalignant,

metastaticor nonresectabletumors,resectionof most of the neoplasmmay

reduce the severityof clinicalsigns and improvethe successof medical

therapy. Surgeryalone is seldom curative,since most of these tumors have

metastasizedby the time the patient is presentedfor examination. Medical

managementduring the postoperativeperiodmay be requiredto control

neurologicsigns,prevent hypoglycemia,avoid surgicallyinducedpancreatitis

and manage postoperativediabetesmellitus.
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Dietarymanagementis perhapsthe best and most effectiveway to deal

with hypoglycemia,since it is also the most likelymethod to achieve

consistentowner compliance. Frequentfeeding(3-6 small meals daily) of

foods high in protein,fat and complexcarbohydratesprovides a relatively

stable supplyof glucose and preventsthe exaggeratedinsulinsecretion

associatedwith large meals.

Medicaltherapyof hyperinsulinismis usuallyonly palliativebut may

cause temporaryameliorationof clinicalsigns,thus improvingthe patient's

qualityof life. Severaldrugs have been employedfer the hyperglycemic

effects. Glucocorticoidare often employedas the first therapy to support

blood glucose in hypoglycemicpatients. These agents increaseblood glucose

by inducinghepaticgluconeogenesisand decreasingthe peripheraltissueB

utilizationof glucose. They have met with variablesuccess in alleviating

hypoglycemiain dogs with insulinoma;their effectivenessvaries from weeks up

to two years.

Diazoxide,a drug chemicallyrelatedto thiazidediuretics,has been

employedfor its hyperglycemiceffectsin patientswith insulinoma. Its

hyperglycemiceffect can be potentiatedby hydrochlorothiazide.Diazoxide

directly inhibitspancreaticinsulinsecretionand glucoseuptake by tissues,

enhancesepinephrine-inducedglycogenolysis,and increasesthe rate of

mobilizationof free fatty acids. The drug raises blood glucose

concentrationsin dogs with hyperinsulinism,though reports of its use are

infrequent. Anorexia,vomitingand edema are the most common side effects.

Other drugs that have been evaluatedin human patients for their

hyperglycemiceffects includephenytoin,propranolol,L-asparaginase,

glucagon,somatostatinand mithramycin. The efficacyand therapeutic

protocolsfor these drugs have not been evaluatedin dogs.

,n i i f
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Antltumor chemotheraw is usually reserved for patients that do not

respond to surgical and other medical management. Streptozotocin, an

experimental broad-spectrum antibiotic and antitumor agent, has been used

successfully to treat people with insulinoma. Its use was unsuccessful in 2

dogs because of drug-related nephrotoxicosis. Additional drugs used in

treatment of insulinoma in people include fluorouracil, doxorubicin,

chlorozotocin, alloxan and pentamide. These agents have not been subjected to

thorough clinical evaluations in dogs.

Though dogs with insulinoma warrant a poor to grave prognosis due to the

aggressive, malignant nature of the neoplasm, owners should be encouraged to

attempt treatment with dietary management,medical managementand/or surgery.

Clinical signs can be ameliorated and improvement in the patient's quality of

life can often be maintained for months or, rarely, years.

ADRENALGLAND

Primaryneoplasmsof the adrenalcortex can be functionalor

nonfunctional;however,most appearto be functionalresultingin excess

glucocorticoidproduction. Adrenocorticaladenomasand carcinomasaccountfor

approximately20% of cases of spontaneouscanine Cushing'sdisease.

ClinicalSigns and Diagnosis

There appearsto be no sex predilectionin canineCushing'sdisease,

althoughone report showed that adrenocorticaltumors are more likely to occur

in female dogs. Poodles,Terriers,Dachshunds,and Boxers appear to be at

risk for adrenalneoplasms. The age at presentationhas been repoYcedto

range from 4 to 14 years.



The clinical signs of hyperadrenocortlcism due to adrenal neoplasms are

usually identical to those caused by bilateral adrenocortical hyperplasia, and

no method is consistently reliable for differentiating between them. Common

clinical signs include polyuria, polydipsia, polyphagia, skin atrophy,

abdominal enlargement, and hepatomegaly. Other signs include bilateral

symmetric alopecia, lethargy, obesity, calcinosis cutis, decreased exercise

tolerance, and muscle weakness.

Abnormal laboratory findings are similar to those described for other

causes of canine Cushing's disease. Hypokalemia has been reported in several

dogs with proven adenomaor carcinoma of the adrenal cortex.

Radiographic evaluation may showenlargement or calcification of the

adrenal gland or a mass resembling the adrenal. Special studies or alternate

imaging modalities may be required to accurately diagnose adrenal tumors.

These include selective adrenal vein angiography, gammacamera imaging after

adrenal uptake of 1311-29-iodocholesterol and computer-assisted tomography.

The use of dexamethasone suppression tests may help confirm the

diagnosis and differentiate between adrenal tumors and pituitary-dependent

Cushing's disease. Dexam_thasone, at any dosage, should not suppress elevated

plasma cortisol concentrations due to functional adrenal tumors. However,

since as many as 30% of pituitary-dependentpatientsmay fail to

suppress,a lack of suppressionis inconclusive. A higher dose (2.0mg

dexamethasoneper kg given intravenously)may disclosesuppressionand

differentiatethe cause of the hyperadrenocorticism.The measurementof

endogenousplasma ACTH may also help differentiatebetweenpituitary-dependent

and adrenaltumor-causedCushing'sdisease. The responseof the plasma

cortisolconcentrationto exogenousACTH in dogs with functionaladrenal

neoplasmsis variable. They may show either a normal responseor an



abnormally low or exaggerated response to exogenous ACTH. Therefore the

ACTHstimulation test is not recommendedfor routine evaluation of canine

Cushing's disease.

Treatment and Prognosis

Adrenalectomy is the treatment of choice for adrenal tumors. It is

important to remember that the opposite adrenal gland may be atrophied owing

to suppression of pituitary ACTHby the adrenal tumor. Unfortunately,

however, the neoplasms are rarely completely resectable at the time of initial

surgery. The surgery is difficult and postoperative care may require

treatment for hypoadrenocorticism before the opposite adrenal regains normal

function.

Medical managementusing the cytotoxic chemotherapeutic agent o,p'-DDD

is not a primary modeof therapy since adrenocortical tumors respond poorly to

the drug. It can be attempted if the adrenal carcinoma is metastatic at the

time of diagnosis or if the owner refuses surgery. Enzymeblockers such as

trilostaneand metyraponehave yet to be tried in animals,while ketaconazole

has been successfulin preliminarystudies.

With adrenalcarcinoma,metastasiswithin the adrenalgland, draining

lymph vessels,regionallymph nodes, liver,and direct invasionof the caudal

vena cava has been observed. Metastasiswarrantsa poor prognosis. When no

metastasis is observed and the tumor is resectable,the prognosisis good.

PARATHYROIDGLAND

Neoplasmsof the parathyroidglands,usuallyreflectedas clinical

disturbancesof calcium-phosphorusmetabolism,are uncommon in the dog.

Primary hyperparathyroidismis the resultof overproductionof parathyroid
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homone (PTH) by the parathyroidglands,usuallydue to the presenceof a

functionaladenomacomposedof chief cells. Chief cell carcinomasare rare

causesof primaryhyperparathyroidismin the dog. The normal controlof PTH

secretionby the concentratlonof serum calclumis lost. Hormone secretionis

truly autonomous,and the parathyroidgland producesexcessiveamountsof

hormonein spite of hypercalcemia.

ClinicalSigns and Diagnosis

Diagnosisof primaryhyperparathyroidismis usuallydifficult,often

resultingfrom the differentialexclusionof the other causes of

hypercalcemia. Clinicalsigns includeanorexia,emesis,constipation,

generalizedmuscularweakness,polyuria,polydipsia,weight loss and lameness.

Radiographicevaluationoften revealssevere,generalizedskeletal

demineralizationand, in advancedcases, fractures. Laboratoryfindings

usuallyincludehypercalcemia,normo- or hypophosphatemia,increasedalkaline

phosphatase,azotemia,and hyposthenuria. Renal functionis often normal,or

only minimallyaffected,early in the course of the disease. Parathyroid

hormoneconcentrationis usuallymoderatelyincreasedin affected animals,at

least until the associatedhypercalcemicnephropathybecomespronounced.

Staging

Parathyroidneoplasmscan be clinicallystaged accordingto the TMH

classificationused for head and neck tumors,althoughthis probably offersno

advantageclinicallysince the majorityof the tumors are benign functional

adenomas.



Treatment and Prognosis

Initial medical managementaimed at reducing the adverse effects of

hypercalcemta may be necessary before establishing a definitive diagnosis and

exploratory cervical surgery. The most important considerations are to

correct any pre-existing dehydration and maintain normal hydration while

enhancing renal excretion of calctum. Several therapeutic modaltttes directed

toward lowering serum calcium have been wtdely used in veterinary medicine.

Surgical exploration of the cervical region is both a diagnostic and

therapeutic proceduPe. The goal is to identify all four parathyroid glands

and to remove any abnormal tissue. Identification may be enhanced by the use

of intravenous methylene blue infusion for intraoperative identification of

the parathyroid glands. Subtotal parathyroidectomy is the procedure of

choice. In the rare event that a parathyroid gland carcinoma is found to be

the cause of the hypercalcemia, invasion of adjacent tissue and metastases to

regional lymph nodes can be anticipated. Removal of a functioning adenomaor

carcinoma results in a rapid decline i PTH concentrations, if renal and

hepatic function are normal. Symptomatic hypocalcemia may develop within 24

to 48 hours following parathyroidectomy. Postoperative hypocalcemia may be

the result of hypofunction of the remaining atrophied parathyroid tissue or

due to surgically induced damageto remaining parathyroid tissue or its

vascular supply. Hedical managementof postoperative hypocalcemia may require

the use of vitamin D therapy and/or, in severe cases, the intravenous

administration of calcium-containing solutions. Serum calcium should be

monitored daily after surgery until stabilized; then twice weekly for 2 weeks

after discharge and then weekly for ] month. If hypercalcemia persists

following surgery, then additional parathyroid lesions, such as functional



metastases or ectopic parathyroid tissue in the medtasttnum, must be

suspected.

The prognosis for primary hyperparathyroidism is usually guarded to poor

since due to chronic hypercalcemtc nephropathy or other end-organ damagethat

is present at the time of diagnosis.
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