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ADENOCARCINOMA OF THE PROSTATE WITH 

   ECTOPIC ANTIDIURETIC HORMONE 

 PRODUCTION  : A CASE REPORT 

           Hiroshi  ITO,  Taiji NISHIMURA, Hiroyuki ABE, 
      Fumiatsu  OKA, Takafumi MIURA and Takushi UCHIKOBA 
           From the Department of Urology, Nippon Medical School 

                        Yoshiharu  OAKI 
           From the Department of Pathology, Nippon Medical School

   An 88-year-old patient with a poorly differentiated adenocarcinoma of the prostate gland was 
found to have all cardinal findings of syndrome of inappropriate antidiuretic hormone secretion 

(SIADH). Elevated levels of antidiuretic hormone were found in the patient's serum and in the 
prostatic tumor and the cytoplasms of the tumor was positive for prostate specific antigen and was 
faintly positive for antidiuretic hormone (ADH). He responded well to combination therapy of 
androgen blockade with leuprorelin acetate and  flutamide, and laboratory findings of SIADH and 
serum ADH level returned to normal. However, he died of sudden profuse bleeding caused by gastric 
ulcers 6 months after the therapy. Ten cases of SIADH caused by prostatic cancer have been reported 
including the present case. 

                                             (Acta Urol. Jpn.  46: 499-503, 2000) 
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          INTRODUCTION 

  The syndrome of inappropriate antidiuretic 

hormone secretion (SIADH) was initially reported by 
Schwartz et  al.° in 1957. In 1973,  Bartter2) revised 
cardinal findings as  follows  : 1) hypotonicity of 

plasma with hyponatremia, 2) urinary solute concent-
ration higher than plasma solute concentration, 3) 

excretion of sodium in the urine, 4) depression of 

plasma renin despite hyponatremia, and 5) normal 
renal function. SIADH can occur in patients with a 

variety of diseases, including malignant tumors, 

pulmonary diseases, central nervous system disor-
ders, and  drugs3). Adenocarcinoma of the prostate is 

a rare cause of this syndrome, with only 9 reported 
 cases3-/  I). We report a case of SIADH induced by 

adenocarcinoma of the prostate. 

          CASE REPORT 

  An 88-year-old man presented with urinary 

retention. Physical examination revealed a stony 
hard prostate with enlargement. Laboratory tests 

demonstrated serum sodium 120  mEq/1 (normal 135 
to 145), serum osmolality 250 mOsm/kg (normal 275 
to 295), plasma renin activity 0.1  ng/ml/h (normal 0.2 

to 2.7), serum antidiuretic hormone (ADH) 7.5  pg/ml 

(normal 0.3 to 3.5), creatinine clearance 73.5 ml/min, 
urine sodium 108  mEq/1 and urine osmolality 559 

 mOsm/kg. Serum prostate specific antigen (PSA) 
was 862.0 ng/ml (normal less than 4.0). Dehyd-

ration was denied becaese of the following  findings  : 
normal moisture of skin and lips was kept, blood

pressure was 120/70 mmHg, heart rate was  84/min, 
laboratory values of hematocrit, total protein, blood 
urea nitrogen, creatinine, uric acid and fasting blood 

sugar were normal. Results of a complete endocrine 
evaluation, including thyroid function tests, serum 
cortisol, drug screening and head and chest 
computerized tomography were normal. Ultra-
sound-guided  transrectal needle biopsy of the 

prostate revealed a poorly differentiated adeno-
carcinoma (Fig. 1), that is, neoplastic cells showed 
small nests or fascicular arrangement in the muscle 
layer. On immunohistochemical examination, in 
which rabbit anti-PSA from Dakopatts (Glostrup, 

Denmark) were used, the cytoplasm of the tumor cell 
was positive for PSA (Fig. 1). Although the tumor 
appeared different from that shown in figure 1 and

Fig. 1. Immunohistochemical finding of the 
      tumor showing cytoplasmic PSA  immuno-

      reactivity (reduced from  X  320).
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showedamoderatelydifferentiatedadenocarcinoma

insteadofapoorlydifferentiatedadenocarcinoma,the

cytoplasmofthetumorcellwasfaintlypositivefor

ADHonimmunohistologicalcxaminationusing

rabbitanti-ADHfromICNBiomcdicalsInc.(Costa

Mesa,California,USA)(Fig.2).TheADHcon-

centrationintheprostaticspecimensobtaincdby

transrectalbiopsieswas54,0pg/mgwetweightusing

aradioimmunoassaytechnique.Bonescanrevealed

multiplemetastaticlesions.Fromallthese丘ndings

thediagnosisofSIADHcauscdbyprostaticcancer

wasmade.

Thepatientwastreatedwithcombinationtherapy

ofandrogenblockadewithaluteinizinghormone-

releasinghormone(LH-RH)agonistandHutamide.

Theserumsodiumlevelandserumosmolality

graduallyincreasedafterinitiationoftherapy,while

theurinesodiumlevel,urineosmolality,theserum

PSAleveldecreased(Fig.3).Ninetydaysafterthe
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beginningofhormonetherapy,laboratorytests

demonstratedserumsodiuml39mEq/l,serum

osmolality280mOsm/kg,urinesodium18mEq/1, 　
urineosmolality275mOsm/kg,plasmarenlnactlvlty

O3ng/ml/h,serumADHO.8P9/ml(Fig・4)and

serumPSA2.5ng/mLHowever,hediedof

hemorrhagicshockduetosuddenpro血sebleeding

causedbyagastriculceratalocalhospital6months

afterthetherapy.

DISCUSSION

Inl928,the丘rstcaseofapatientwithahormonally

inducedparaneoplasticsyndromewasreportedby

Brown12)whodescribedanectopicallyinduced

adrenalhyperplasialaterknowntobecausedby

ACTHproducedbytumorcells.Later,other

paraendocrinesyndromeshavebeendescribed,

amongstthemSIADH.Thefirstclinicalcascsof

SIADHwerepresentcdbySchwartzetal.1)inl957,

whodescribedtwopatientswithlungcancerwho

developedhyponatremiaassociatedwithoontinued

urinarysodiumloss.Theynotedthatthesyndrome

wassimilartowhatoccurredwhennormal

individualsweregivenADH.Theypostulatedthat

thetumorsledtotheinappropriatereleaseofADH,

laterdiscoveredtoconsistofarginine-vasopressin.

DifferentialdiagnosisofSIADHincludesmalignant

tumors,disordersinvolvingthccentralncrvous

system,intrathoracicdisordersanddrugs.In

malignanttumors,oatcellcarcinomaofthebronchus

isthemostfrequent,fbllowedbylymphoma,cancerof

thepancreas,duodenum,adrenalgland,ureterand

thymus,andsarcomaofstomach3β).

Adenocarcinomaoftheprostatcisararecauseof

thissyndrome,withonlylOreportedcasesincluding

thepresentcase(Tablel).Althoughwewere

unabletopresentanclectro-microscopicexamination
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Fig.3.Longitudinalchangcoflevclsofserumsodium ,serumosmolality,
urincsodium,urineosmolalityandserumPSA.
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aL5)andthepresentcasewas43.Oand54.Opg/mg,

respectively.

sipidus

250270290310

PlasmaOsmolality(mOsm!kg・HzO)

●Pretreatment

・90daysa「 ヒertreatment

Fig.4.RelationshipbetweenplasmaADHand

osmolality.

andthecytoplasmofthetumorcellswasonlyfaintly

positivef()rADH,wethoughtourcascwasworth

reportingbecauseoftherarityofthisdisease,

fulfillmentofcardinal丘ndingsandhighlevelofADH

intheprostatictumoLThreerecentpapersshowed

neitherimmunohistochemicalexaminationnor

electro-microscopicexamination3'9'10)

ThetumorstagewasDinmostcasesandGasparini

etaL3)reportedthattheircasewasthefirstcasc

withoutbonemetastasis.TheserumADHlevclwas

measuredin7cases;theADHconcentrat量onin

prostatictumortissueinthecasereportedbySacksct

Hormonetherapywithestrogenwasperf()rmedin2

cases,hormonetherapywithestrogenandcastration

perfbrmedin3cases,LH-RHagonistwasgivenin2

cases,andLH-RHagonistandflutamideweregiven

inthepresentcase.Themethodoftreatmentwas

notclearlydcscribedin2cases・

SerumADHlevelwasnormalizedinonlyone

previouscase3)andthepresentcase(Fig.4),inwhich

anLH-RHagonist,andLH-RHagonistplus

flutamidewereused,resepectively.Gaspariniet

aL3)mentionedthatthepossibleroleofLH-RH

antagonists-agonistsontheposteriorpitu量taryor

supraopticandparaventricularnucleiofhypotha-

Iamusremainstobeelucidated,althoughthey

realizedthatLH-RHantagonists-agonistsappearto

havea'primaryeffectofdownregulatingreceptorsof

theanteriorpituitary.TheprognosisoftheselO

caseswaspoorasfbllows:threepatientsdiedof

pneumonia4),prostaticcancer5)andpulmonary

embolism6)onemonthafteronsetofSIADH,one

patientdiedofprostaticcanccr2monthsafterthe

onset7),onepatientdiedofrenalfailure3monthsafter

theonsetg),onepatient(prescntcase)diedofgastric

ulcer6monthsaftertheonset,andonepatientdiedof

prostaticcancerl2monthsaftertheonset8).The

meallsurvivaltimewas3、71±4.07monthsin7

patients.Intheother3cascs7-9),theprognosiswas

Tablel.ReportedcasesofSIADHsecondarytocarcinomaoftheprostase

Reference
PatientTumor

(agCy「s・)S・ ・g・

TumorGrade

Plasma
ADH
(P9/mg)

ADHleve且intheT
reatmcntt

umor(P9/mg)

Rcsp。nseto

therapy*

Sellwood4)

(1969)

SackctaL5》

(1975)

HeimctaL6)

(1977)

VosslietaL7)

(1981)

MurakawaetaL8)

(1984)

Ghandur-

MnaymnehetaL9)

(1986)

OsterlingetaLlo)

(1992)

GasparinietaL3)

(1993)

PereiraAr旦asetal.11)

(1995)

Presentcase
(1999)

51

60

71

66

72

73

ND

59

58

88

D

D

D

ND

D

D

ND

C

D

D

Poorly

differentiated

adenocarcinoma

Poorly

differentiated

adenocarcinoma

Poorly

differentiated

adenocarcinoma

Adenocarcinoma

Adenocarcinoma

Undifferentiated
smallcell
carcmoma

Undifferentiated
smallccll
carcmoma

Moderately
differentiated
adenocarcinoma

Moderately
differentiated
adenocarcinoma

Poorly
differentiated
adenocarcinoma

6.3-12,5

27.0

27.0

ND

3.8

ND

5.3

3.3

ND

7.5

Supraculavicularl
ymphnode(250)

Prostate(43.0)

ND

ND

ND

ND

ND

ND

ND

Prostate(54.0)

Estrogen

and

castratlon

Estrogen

and 　
castratlon

Estrogen

Estrogen

Estrogen

and

castratlon

LH-RH

agonlst

ND

LH-RH

agonlst

Hormone

therapy

LH-RH

agonistand

Hutamide

Bi離 テeumonia

嘉寵8碧儲畿鼠)

Diedofpulmoray

embolism(lmonth)

鼎 膿 畿且、)

舳 膿 誰、、)

Dicdofrenalfailure
(3months)

ND

ND(Survivedat
least3months)

ND

9謝 階 「iculce「

*CauseofdeathanddurationofsurvivalaftertheonsetofSIADH ,ND:notdescribed.
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notdescribed.

Becauseofprevalenceofpreventivemedicinef()r

canceroftheprostatemainlyusingexaminationof

serumPSAlevel,ratioofadvancedcasesofcancerof

theprostatetoearlystage三sdecreasing,butwitha

higherawarenessofSIADH,anincreasingnumberof

prostaticcancercaseswiththissyndromemaybe

foundinfuturc.
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和文抄録

異所性抗利尿 ホルモ ン産生 を呈 した前立腺癌の1例

日本医科大学泌尿器科学教室(主 任:秋 元成太教授)

伊藤 博,西 村 泰司,阿 部 裕行

岡 史篤,三 浦 剛史,内 木場拓史

日本医科大学付属千葉北総病院病理部(部 長:大 秋美治)

大 秋 美 治

症例は88歳,男 性で尿閉を主訴 とし,前 立腺特異抗

原(PSA)値,直 腸診所見から前立腺生検を施行し低

分化型腺癌 と診断さる.血 液生化学検査の結果,抗 利

尿ホルモ ン(ADH)分 泌異常症候群診断基準 を満た

していた.ま た血 中および前立腺癌組織 中のADH

値の上昇を認め,免 疫組織化学的検査において腫瘍細

胞 はPSAに 陽性で,ADHに 対 しても軽度陽性で

あ った 。酢 酸 リュー プ ロ レ リ ン とフル タ ミ ドに よ る抗

ア ン ドロ ゲ ン療 法 に反 応 し,90日 後 には血 液 生 化 学 所

見 も正 常 とな ったが,治 療 開始6カ 月 後 に 胃潰 瘍 か ら

の 大 量 出 血 に よ り死 亡 した.異 所 性ADH産 生 性 前

立腺 癌 症 例 は本症 例 を含 め10例 目の 報告 で あ る.

(泌尿 紀 要46:499-503,2000)




