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gaganriu. fiaelun1azilifia acute renal failure lAatinesania vsedl renal insufficiency Aausuanwuls,
Aazupadenluaenmn (hypocalcemia) Waduiedann acute hyperphosphatemia i phosphate
9upAML fonized calcium 16t calcium phosphate mnAzneust/lu soft tissues #1947 uazatanaliiin

ATNAUAAN calcium phosphate crystals 4 renal tubules n13iiim acute renal failure 6. wananil Aluﬁﬂfs?;l

=b.

dnsnenluaengs (hyperuricemia) $anfuRNIsduNsAgENAUIUNINeannWiaaaz (hyperuricosuria)
a1aliim acute renal failure & Hasanninnsmnmznauaes uric acid crystals 14 renal tubules (acute uric
acid nephropathy)
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15ldUeeinlu leukemia, lymphoma wae inflammatory breast cancer Inaiinnsuansaaniilis hyperuricemia
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ﬁaﬁﬂﬁluj foglfun HansmeEnludengs (hyperuricemia), naglavinanuunnsasagiin (pre-existing
renal insufficiency), tumor cell fAulnathamAEy, tumor burden AN (11 retroperitoneal or intra-
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TLS RansnuzdnAtyAn TLS lactic acidosis Liuaumanasa..... $auiL hyperuricemia, hyperkalemia,
hyperphosphatemia, hypocalcemia, uazdl blood urea nitrogen 43 (azotemia) 138 acute renal failure.
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ARtinda TLS Tunsadit &ilaadl tumor burden 10 WaH $auiUH hyperuricemia Agaxan (uric acid
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LﬁuuLLmnm’N@’mVImM’mm’]L‘W]jﬂu MINNAZNAN uric acid IuL@@ﬂ@j\ﬂNLﬂu 12 mg/dl Wae phosphate IuL@@ﬂ
qelidiu 6 mg/dl Tufiloalsanzideii acute renal failure fiAaNAWABUIA 1MW tumor—related urinary
tract obstruction, hypercalcemia, WAz renal vasoconstricton PAAINNINLTARNZITIUanUaee
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Hyperuricemia 1 1¥iiAia acute uric acid nephropathy 16 @aiannisuansmni liltlaantzeanties
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acid (hyperuricosuria) 14 acute uric acid nephropathy HiazniliinnsArunidnauanuidinduaes uric

acid lutlaannzinauiu creatinine Tuilaanay [urine uric acid-to-creatinine ratio (mg/mg)] 1HAndndan
NINN91 1.0 TIuANF9AIN acute renal failure AMNaWRAEY| NazilAdndautiaandn 0.60-0.75.
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wileliiduinfinew &iloefdAn LDH, uric acid, ¥ise creatinine g9 HANAINNTAziia TLS Remg
s angsunndlaaladansualindaniuneuiuliaiiingg wenaind wannaglainuunnwsasiuila
14 (reversible renal insufficiency) i volume contraction, hypercalcemia, urinary tract obstruction nauiE
fnulsanzid
) a o o No o A o ao 9 Ry a A a Yo o o v
nauEunsin faaditntimisefdinm, fuleenianudesiazin TLS Aqsliiunisilasiubos
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Allopurinol 1fli xanthine oxidase inhibitor ﬁ’wﬁq, ﬁqw%fﬂ”m{ﬂ%mm’éw uric acid 211ag1 all...n
WU TA . Winriu 300-600 mg/day liduas 1 pinireutinfusuas 2 Ak Bndfilaefiuen1als 1915
intravenous allopurinol” lug{luny1%91na 200-400 mg/m*/day, aaliiduas p%s virauL iy 19N 6, 8, 150
12 dalua. Taesuliszsunuidniuaesenitlify emg/mL A5 13714 allopurinol lunan 1-2 &1an vize
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uﬂﬂmﬂﬁyﬁ N3t recombinant modified uricase (Elitek, rasburicase) NG bt antihyperuricemia
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Summary of Oncologic Emergencies

Emergency Associated cancer or cause Signs and symptoms

Metabolic

Hypercalcemia of Lung, breast, and kidney cancers;  Fatigue, anorexia, nausea, vomiting, constipation, mental
malignancy multiple myeloma decline, renal failure, coma, myalgia, headache, altered

Syndrome of Bronchogenic carcinoma

inappropriate

antidiuretic hormone

Hematologic malignancies; cancers
with rapidly growing tumers,
particularly acute leukemias and
high-grade lymphoma

Tumar lysis syndrome

Hematologic

Chemotherapy-associated bacterial
or fungal infections

Febrile neutropenia

Hyperviscosity Waldenstrom's macroglobulinemia,
syndrome multiple myeloma, leukemia
Structural

Breast, lung, renal, and prostate
cancers and myeloma

Epidural spinal cord
compression

Malignant pericardial Metastatic lung and breast cancer,

effusion melanoma, leukemia, lymphoma,
chemotherapy to the chest wall
Superior vena cava Lung cancer, metastatic
syndrome mediastinal tumars, lymphoma,

indwelling venous catheters

SeNnsorium

Anorexia, nausea, vomiting, constipation, muscle weakness,
myalgia, polyuria, polydipsia, severe neurclogic symptams
(e.g., seizures, coma)

Azatemia, acidasis, hyperphosphatemia, hyperkalemia,
acute renal failure, hypocalcemia

Temperature greater than 101°F (38.3°C), absolute
neutrophil count less than 500 per mm? (0.5 % 10° per L)

Spontaneous bleeding, “sausage-like” hemorrhagic retinal
veins, neurologic defects, serum viscosity levels greater
than 5 cP

New back pain that worsens when lying down, late paraplegia,
late incontinence, and loss of sensory function

Dyspnea, fatigue, distended neck veins, distant heart sounds,
tachycardia, orthopnea, narrow pulse pressure, pulsus
paradoxus, water-bottle heart

Cough: dyspnea; dysphagia; head, neck, or upper extremity
swelling or discoloration; development of collateral venous
circulation

(Anwdasann reference 1)

Hypercalcemia of Malignancy
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nanlufiloelsanzide, wululssannfesas 20-30 wevfilasnzide.  gUiRinsnlresnaziauiuaiines
Tsanz3enlisunisitiady, Tnanulfivasngalu myeloma uay breast cancer (Uszanns 40%), wulbiiae
1hunanalu non-small cell lung cancer, usldAaanwuniaziilu colon, prostate, waz small-cell lung

carcinoma (mi’mﬁ 2).

AN9199 2. Hypercalcemia most often occurs in the setting of the following cancers :




Non-small cell lung cancer: squamous cell / bulky disease
Breast: adenocarcinoma / during hormonal therapy

Head and neck tumors

Genitourinary tumors: renal, small-cell ovarian.

Multiple myeloma

® & & o o o

Lymphoma: older Hodgkin's patients with bulky disease / intermediate or high-grade non-

Hodgkin’s lymphoma (NHL) / adult T-cell.
Leukemias and unknown primary neoplasms

Patients with solid tumor metastasis to the bone comprise a large percentage of cancer patients
with hypercalcemia (small-cell lung and prostate cancer are seldom associated with

hypercalcemia)
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nazuaaidenluaenilAge (hypercalcemia) A8 FeALLRILAATENNHLIY] (onized calcium) g9
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N9 4.5 UN./AA. I8 TxALTRILANTINTIIMNAWETN (corrected total serum calcium) 487NN37 10.5 WN./
Aa. 11 serum 134 calcium SUAU albumin BgeuUUMWN, A9IUNNTIAAN total serum calcium ageiuuds
dl . . 1% :// 7 . IS [
AINNT9UALULLIAIIRY serum protein concentrations Aagl. LAY multiple myeloma WURTEAL
total serum calcium ﬁz};dmﬂ i Wesannin1siinauaes serum calcium-binding proteins Wuduman Tu
~ o . . v X o = o & ' I3 P '
NIOLTUL NN99A ionized calcium #agl ion-specific electrode azlANANTIY atnglsfinny, Iur:iﬂ'mmu
Tnajneilsziduannguussans hypercalcemia ansnsaninlilneligmsfi3uszAu Total serum calcium 1
FUNUSL serum albumin. TARIANUIDIAST:

Corrected total serum calcium (mg/dl) = measured serum Ca (mg/dl) + 0.8 [4.0 — serum alb (g / dl)]
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A19% hypercalcemia Apudniufinendasiulsngningng d Audluanuaunin (A9l 3) wudn
primary hyperparathyroidism Wa¥ cancer du 2 mm&’mﬁﬂmmm% hypercalcemia. Tmmﬁmqumm&lﬁ\‘i

2 Wnsnariu azniluawmsiddesas 90 aasfioe. ilhafiuiwuunndfos recent onset 283 symptomatic
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hypercalcemia laifiannnvizafiannisizesaiy NNUAMRNIAIN primary hyperparathyroidism (17NN 4)
Tufureanisdensaniediestfifinng,  wudinieliszdu  serum  calcium  Aigedaniyu 9¥AU  serum
immunoreactive parathyroid hormone (iPTH) Anvizeing, Iaeanizn1swuand serum PTH-related protein

(PTH-rP) figegoniiag, azdaeliiuanisa (exclude) primary hyperparathyroidism aanllfiatnausiug,




AN9199 3. Diseases Associated with Hypercalcemia

Endocrine and metabolic disease
Primary hyperparathyroidism
Hyperthyroidism
Pheochromocytoma
Osteopetrosis
Infantile hyperphosphatasia
Familial hypercalcemia with hypercalciuria

Cancer

Infectious diseases
Tuberculosis
Coccidioidomycosis
Human immunodeficiency virus infection

Renal insufficiency

Granulomatous diseases
Sarcoidosis
Berylliosis

Dietary and drug-related
Vitamin D intoxication
Vitamin A intoxication, retinoids
Calcium supplements
Lithium

Milk-alkali syndrome

Iﬁlﬁ‘iﬁﬂﬁl 4. Differential diagnosis of Hypercalcemia




Clinical issues alone

> 90% due to primary hyperparathyroidism or cancer

If asymptomatic or chronic Primary hyperparathyroidism most likely
Use of iPTH assay

IfiPTH level increased Hyperparathyroidism confirmed

(or rarely normal)

IfiPTH level decreased Acute presentation with or without
(or undetectable) symptoms — screen carefully for
malignancy

Chronic presentation malignancy unlikely,

Grandly matron or other rarer cause

NENBHTTINE
UnfiszAured plasma total calcium HANszanns 10 mg/dl. Taaidszanns 40% 184 plasma calcium

o o

Juagiu plasma proteins WAz 10% Uiy ultrafiltrable ions, Aaiitszann 50% 124 plasma calcium A

ag)lluBaszuaziilsz (ionized form). szAUY8Y plasma ionized form Hazifludaungnacuanetngln&dn,

s¥AULD4 calcium M plasma HAuegiLA1TAAeRNENM (fluxes) 1849 calcium 21314 extracellular fluid,

U
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nazualafin. uazd 3 efuasifiunmluniarunu calcium homeostasis (8114, nazan, wazls). ns
Lﬂzdﬂlﬂu‘ﬁﬁwm (fluxes) 2184 calcium f:qnmuqm'lmmﬂ parathyroid hormone (PTH), active vitamin D [1, 25
(OH),D (calcitriol)], #@311 calcitonin WAY cytokines, %q@@ﬂqméL@Wﬁxma@m@u PTH-rP. lugd3sanenilng
(physiologically), ﬂ@ﬁﬂﬂﬁﬂﬁﬂ%ﬂﬂ fluxes 984 calcium MHuA parathyroid hormone (PTH) uwaz active
vitamin D (Calcitriol). faua primary hyperparathyroidism L cancer L"ﬂ‘u 2 ﬂ’lm&mﬁ/n‘u’mn'lil,ﬁﬂ
N19g hypercalcemia, NSEUIUNITVDING 2 mmqﬁ?mmnshﬂﬁ'u Na1AR

W primary hyperparathyroidism, 71192 hypercalcemia Aaannmamds PTH snnndninalee

parathyroid gland il adenoma (81%) %38 carcinoma (4%) %38 parathyroid gland hyperplasia (15%).
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Parathyroid hormone (PTH) ftininsnssiuTewaadanly extracellular fluid (ECF) Tnaidlnnan
nszgnuaclalaemsg. wanannil PTH 984190NILHUNIUAR active vitamin D [1, 25 (OH), D] Haauiii
nagadnaedLeadaNa A idingnszuaiden. nIN@s PTH gneasuAnetelnd@afosseAliaes serum
ionized calcium. Wa18% PTH ‘7;‘1.&1 An Lﬁuma@m?jmﬁu (reabsorption) 284 filtered calcium. {a1ad PTH )
navgniiudl 2 sennsie

(1) Calcium replacement Na13A8 wud’]ﬁme%wm'”mﬂﬂmmrmi:@ﬂLﬁumﬁ”umﬁ”\ﬁm PTH Tag
Gunsant/ld nasan PTH anelu 30 wiit — 1 $alua

(2) Bone remodeling Wudnns19 PTH atinsaiinsenaunmy axinlifisnuuaes osteoclasts A
7l remodeling of bone WaAW darBunmanUlBuacld PTH liludavanadaluslunssiouns bone

remodeling 111 osteoblasts Autilu bone-forming cells #4 osteoclasts Wl bone-resorbing cells



1w mature osteoclasts  tuldwudnd PTH receptor ¥8a 1, 25 (OH), vitamin D receptor agjiagl A
2 U

v
1 v o

osteoblastic cells { PTH receptor 8¢ ANUU NATBY PTH A osteoclasts adLﬂuﬂ’]iﬂﬂﬂq%ﬁmﬂé’@N. Tngl
PTH ﬂixﬁu osteoblasts @574 cytokines @'ﬂﬂmni‘:éju osteoclasts ¥i#ia11908 bone resorption 1
W Hypercalcemia associated with cancer WudNRANTRNTNLRLAATEN AR ALTBIANNHNNT

' v

amﬂﬁfm'ﬂ\mi‘z@ﬂ (bone resorption) VN wazH renal tubular calcium reabsorption L‘ﬁlﬁyu
nalniiRgndiasls 4 Usenns (Anait 5)7 fadl

(1) Tumor W&R PTH-related polypeptide (PTHrP), Mnl#iAn hypercalcemia 61uri§|ﬂ'm‘171lux£\1€|/\ﬂ§i
LLwéni:mﬂmﬁm‘xqﬂ (non-metastatic tumors). PTHrP Hlaseas19ainemas (homology) i PTH Tneifnu
amino-terminal § amino acids M99 8 11 13 amino acids. 7rﬁ')?;lL‘Wijl‘fjPTHrP AIFINNTOUAL PTH receptor
ﬁm@ﬂ?:ﬁu osteoclast activity Lﬁls\l bone resorption Way ﬂi:ﬁu tubular renal reabsorption of calcium 5.
NZI3TUA squamous cell carcinomas %qmmnﬂ@m, AswzuazAe, 1aBARIYMIT (esophagus), ihnuagn,
TR9ARBA LAT penis AABAAL NE3aFUN, NziT9a84lm waz Tu non-Hodgkin's lymphoma Ln4s1e @13n30
wam PTHPIE. dilefid PTHP etfluszdugeiiniomauausssiansld bisphosphonates iileanszsuans
calcium (hypocalcemic response) 15}'1’1@%’3'”1&31‘71' PTHrP 1n

(2) Induction of local osteolysis Inel mediators #1497 (cytokines FN4°] i’)w{i PTHrP fag) findaan
an iraduzBaasadlaltusse lusumiires bone metastasis. nalnfndtiestesly uzFadn
ae non-small cell lung cancer ﬁLLW?'ﬂim’mmﬁﬂ?:@jﬂ (bone metastasis) Aaanauli multiple myeloma
WAz lymphoma #asl. zﬁ'auiufgm@qé’gﬂqal,um?: (80%) :ﬁm?‘ﬁﬂmmmmzm@ﬂmn%mmma (extensive
osteolytic bone metastases), luABENWL osteoblastic.

(3) Increased production calcitriol (1, 256 (OH), Vitamin D,). Lymphoma 114 type ANNTDHAB
active vitamin D [1, 25 (OH), Vitamin D] Tﬁuﬁnl,ﬁﬂawaﬁ%lﬁuﬂwqm%uLLﬂ@L%umnéﬂz’ﬁ WAZIINAUHA
989 cytokines 7 bone resorption ararnliiaueadunluidengdly. Calcitriol Hugnmpues
hypercalcemia ELuﬁ'ﬂUVlﬂiW"ﬂ@\i Hodgkin’s disease WaZ wulily 30% 284 non-Hodgkin’s lymphoma.
Hypercalcemia MiAnAUFaENalnTanLNTn3nElEHae corticosteroids.®
(4) Ectopic secretion of PTH. HeunzGande PTH dingnazuainen. nalninulEtesunn, aui

laqii Hgsrenuliiies 8 srevintiu’.

&1'1':"1\117: 5. Types of Hypercalcemia Associated with Cancer
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Type Frequency Bone Metastases  Causal Agent Typical Tumors
(%)
Local ostechytic 20 Comman, Cytokines, chemo-  Breast cancer, multiple myeloma,
hy percalcamia axtensive kines, PTHrP lymphoma
Humaral hyperzalezmia 0 Minirmal ar FTHrP Squamaous-cell cancer, (e.g., of head
of malignancy absent and neck, esophagus, cerviy,

or lung), renal cancer, ovarian

associated kmphoma, breast

cancer
1,25(0H),D-secrating <1 Variable 1,25(CH),D Lymphama (all types)
lymphomas
Ectopic hyperparathyroidism <1 Variable PTH Variable

cancer, endornatial cancer, HTLY

PTH = parathyroid hormone, PTHrP = PTH-related protein, 1,25(0H)2D = 1,25-dihydroxyvitaminD,

HTLV= human T-cell lymphtrohic virus (ARLUANAN reference 7)

s aa L) aa X
anum:mmaunmmgﬂfmmu hypercalcemia
P PRy . \a A v ~ \
firlaeiininy hypercalcemia a1 lilainisseenas nuuwnnddoaainisinanuanalussuusing 7
VEFaNlE] mwm;umwmﬁﬂwmxmqﬂaﬁﬂ’-ﬁuﬁuﬁw:ﬁuLmzﬁﬁmmwl,“mmmﬂ’mﬁm hypercalcemia.
filoemd calcium WsAntiasaufegeszAulunas (12 - 13 mg/d) 81aden3@u (obtunded) 15 #n
= = o ala & , @ o o o o ~ X ' a & &
WARLTENNGITALTAATUREIAEY.  Tuinuesnauri, fieef hypercalcemia Aea < iAndunTu
A (long standing) B1ANUAE serum calcium N14911NNA1 14 mg/dl ElnadiuAe N aiaedniias
winti, Jadean o NRdUAMUARAIINTIULINT8I8INIT N9 hypercalcemia LAun 818, performance
status, AMUMNT89 metastasis, N7 eATUNLR, kazANulsdsulunimnaueesds wazsu.

P Ao . < o cy ! = 1= A yy
B;l]ﬂ'JF;IV]Nﬂ’J’WN?uLLN?I‘N hypercalcemia NNMNYU NANITNLLNNEAEAINITADULNAE VLEJNLLN ﬁ@‘lﬂ@

A 9

fatigue, lethargy, constipation, nausea, Wa¥ polyuria. ﬁmmﬁ%ﬂuw&:mmmmm@@i:ﬁu serum calcium
Tuﬁﬂfmﬁﬁmmﬁwﬁu wdisnfluennsfireuding nonspecific INF1¥3191N19 polyuria LAY nausea 814
ﬁﬁu’]@:ﬂﬂ’]ﬁﬂ’]ﬁ@’]iﬁ”’] dehydration l5atinssanida uazvinliiniag hypercalcemia ugiasllan.  dwdugilae
hypercalcemia luszesfinafiain1sfaen1ae stupor ¥ coma, 3nnziianandng diabetic ketoacidosis

138 drug overdose.

AIN1SUAAIRY hypercalcemia anauLisaanmuszuulananaldid
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ANINNITLLLUITE:  ANNNILARA9RRNNeTELILsan  tAuA  altered mental status, weakness,

decreased tendon reflexes lMgszeIzlINLAAIAANAE personality changes, impaired concentration,
lethargy, hallucination wa% psychosis. luszaziing a1n1swmwili stupor uaz coma 18, sinazliAsany
localized neurologic signs

AINTINNTLULNIUAUAINNT:  LHBIAINNE hypercalcemia NNANANNINNUTRTELLLTaNERTWAR A9

ﬁmmumumiﬁwmmm?wumaLaummﬁéimﬂwummi anorexia, nausea, vomiting. Lﬁmﬂumnmmiﬁn
WenuLilu abdominal pain, constipation wag obstipation & 19/t fieqen uaz.........

Renal: N1 hypercalcemia N AA reversible tubular defect ﬁiﬁlﬁﬂﬁ@]ﬂg@ﬂ urinary concentrating
ability M reversible nephrogenic diabetes insipidus Y polyuria ZNL@?‘NWL?MIYVJ:‘IJ’]@&’] 138
hypovolemia WuTN192 metabolic alkalosis $aufneLias uazazil metabolic acidosis Lfl‘lfaﬁ azotemia Lﬁmf‘{u
wn. ﬁﬂwmzLﬁu?:l,l,mnmamnqw“ﬁrmm parathyroid hormone Faany mild hyperchloremic acidosis Faud
WIN. N1IE hypercalcemia faanunsanaliinan1sanmznauLes calcium phosphate crystals Wlauasuaan
1o wazifia renal calculi M.  wAn1IANAYN@KYRY calcium phosphate crystals LL@ZﬁQIﬂMLL@?&WNLﬁu
flaanny a2lairesEwilun1az hypercalcemia a1n malignancy. (NswuRzneuLaZiln fananaLidazd]
primary hyperparathyroidism i")llsﬁh?;l)

o & o a

a1n1eneszuuviala: nnag hypercalcemia AAMNANNUSIL ECG NRaLnFidu

N

Prolongation of the PR and QRS intervals
Shortening of the QT interval

WasveU calcium > 16 Un./Aa. axd T-wave n3197unN 131 QT interval EANTL

> e n

Waseauaed calcium Wnawldanazd brady arrhythmias waz bundle branch block ATl ATNKN
fingl complete heart block Waz cardiac arrest luszez systole

Bone LAY extraskeletal tissues: N19¢ hypercalcemia gu1saiinliann humorally mediated bone

resorption 1138 osteolytic metastasis. E,I;ﬂ'aﬁlm'ﬂmﬁ'm’mmi pain, fractures Was skeletal deformities.
. . . % alai | . { o = o v
metastatic calcification Wi_lvl,mslum?mmﬂummu (long-standing) LLZ\]ZV’H?W]‘LILLﬂ@LEﬁﬂN@‘QNWﬂV}ﬂMNﬂ’]‘J‘
= o/ 1 % 1 o a v v N .
Mﬂmtﬂ@uﬂﬂ\umﬂL%?;INIWBQEI’JL’[?]N "] vLﬂ (51} 'Wﬂ@ an 1[?1 NAUN 28 LA conjunctiva
LUINNNITAUATNHN

1 b4

o ) ' Ny & oA = A o ye oA
filaed hypercalcemia anausliiflu 2 ngu Aenquisiedruiuliznelulsme s wazngui
anaazinudunuuiileauentd Tnamasiugiaelilulsemenunatindszduaes serum calcium 81NN 12.0
Ay P Ao o A ny . = .
wn/aa. visaiingthefiainisuazainisuansidndny Ineianizeinisaduld dehydration, 1@ confusion
:// d” . dl a -dy 1 ¥ 4’1 ' < Y v QI a a S ]
791l Hypercalcemia MAATUN12ENNTN 7] 2127ULNNINTURENIPIAEY HELaa BRI 1iTRTNAN
nafnenitlheNining hypercalcemia of malignancy Aasaziansanantunisnizetlaenilume <
% o o o = R @ A &
fog Tnannyuwadidnyazasuaunzueadengelilinaiiluiimelane n1saauan tumor waznsamAIWIA

Y v @ . A & o = . 2 '
289 tumor tEtlaeNiial severe hypercalcemia wAdgtlaesnetiug el effective tumor therapy wiaas),

nsineng hypercalcemia Tufjilhasaiuassazyinagnasinn  lunsdiiidlu hypercalcemia 1agann
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nedaiinnuluszasinaaeslsatalineuauessianisineuds n1s¥nen hypercalcemia Tusnendul mas

whlafluunsdaufinewnsns hypercalcemia Hnvs mild sedative effect

n3inE hypercalcemia Tugilasnziiaaznai ey ufila volume depletion, £i1€1 bone resorption

2984 calcium, WX renal calcium excretion, WaziN®1 underlying malignancy

Emergency treatment of hospitaltised patients

1.

o

Intravenous hydration il initial treatment z\?m%‘uﬁﬁfmqu hypercalcemia Vlﬂﬁ"]ilﬁ@%‘ﬂiéﬁﬂﬁ
fulaFne lulsanenuna

Furosemide wiidnazfignady calcium nwifagnaz (calciuresis) wrianavinliiiia dehydration 166
9 = . | = o . A o Yo X z A '
firloadl volume expansion Txineswe. a3aqsld furosemide wwnziiladtloali5u fluid Wnnuda we
lagnazdsnanldunwae sdefiiloynfaaiiasann fluid retention.

Tugiloadaulnn il serum calcium > 12 mg/dl sinwud1n 914 intravenous fluids $any
diuretic, lignazlinniieslafldiiasnenazinmliilfuaiunimela. fulaasniusieslizunig
FnedsAnatsudaly, 1iuld Bisphosphonates wazaaslilaede vasanlazuuslaniae
hydration uazgilaeidl urine output saniluiiinalaudn.

Bisphosphonates i{lufiasldninaumezllszdnanings uasiiisiion.
. ; v o o L .
Bisphosphonates 8@naMaLALTINN13M1191UT84 osteoclasts warIA8 UL hydroxyapatite 1w
v . N .
NICANUIN dissolution U8 hydroxyapatite crystal.

- Pamidronate 741A 60-90 mg WeANNUARAABAAT W 2-4 Falug. anlleangninielu 48

dalus. Tlaasldeniitin creatinine lwaangaunngn 5 mg/dl uazlsimslfutdnan 7 4u.
) . = ° = g a a

- Zolendronic acid U8 4 mg ¥eANIUARAREAAN M 15- 30 W7 eniifdsz@naninlunisg
anszALaad calcium ludanuadtlasiun1siindugn lfangn Pamidronate wazlnadinaiAeadinanda
wris1A1gand. Tdaasldeniiin creatinine Tuidangennnda 3 mg/dl. lugilaefszdy calcium 1
ARAY NNENRIANNMAFU Bisphosphonates 1V Tu&q maslisunissnunisidiy, wwwld calcitonin.
Calcitonin Hulselamtid v lEinmludoausn, laflasiy, Gueangnsidn (1-4 1u.). aengniing
Wx renal excretion 284 calcium 13 bone resorption WAHINN19ARTH calcium NAVIE. w6l
Usz@nEnInae3 calcitomin Tigannniin (lAua%euas 30) uaznanisinuasegldlivon.  ain

@wanld calcitomin Tunstiiigiaadiszdunes serum calcium > 15.0 mg/dl ¥3RH8IN19TUUES (LT1

coma, cardiac irritability) Tneild Calcitonin (8 U/Kg IM g 6 hr x 2-3 days) tianislianszau
. dl b % 1 <

calcium Ngslintnesaniin

Gallium nitrate ﬁqw%ﬁ’m bone resosption 1ol gallium nitrate AU hydroxyapatite RNbrEY

dissolution HatasuariuafininI91191Ua8Y osteoclast foe Bu1 gallium nitrate wasaNEtlog

1850 fluid therapy wazd urine output aaNLAENALAIATUANABNNNT AN nephrotoxicity 11
| ANy . . R

semIan L4 gallium nitrate Lm@‘ﬂfm

Corticosteroids mﬂ%iw@iwLﬂWWZluﬂiﬂﬁéﬂwﬁ steroid-sensitive tumors L1 haematologic

malignancies uazlu breast cancer. corticosteroids @@ﬂqfﬁm intestinal calcium absorption LLag
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#14 bone resorption (ﬂz’i'}m‘ﬂu vitamin D antagonists) LL@zﬁdﬁﬁqu%m@ﬂ locally acting
cytokines Winal¥iifia bone resorption fiae angw Corticosteroids 1dlaandnaziznaany s 2-3 i
nasEuA.
7. Plicamycin (mithramycin) Wl antitumor antibiotic 'ﬂ'ﬂﬂqmﬁmmmmﬁmw osteoclast 1§
Tnemssaseiuey cell-mediated bone resorption 16 Aasidanld Plicamycin lufilhanldfindniaan
° ' a a o o @ way ' o v
A1, 1ummmmﬂﬂmium@mmmmim LRSAL, LL@%L‘JJ‘L&EEJ]VIVLNﬁl‘ﬂu@u'ﬂ\iﬁl’ﬂﬂ’]ﬁ‘mﬂ’]mfm

bisphosphanate 138 gallium nitate.

1 v
aa

o o Y . o i Ay o ) L7
8. dwdufilae hypercalcemia AdnTazlAvinaunnsasuaziidatisdlunisin.... (aaanizgiae
multiple myeloma) ANINANTLNENENA9Y immediate dialysis hypercalemia Iu%ﬁwiiﬁmzﬁ\i

A = Aove
A1TNN 6 LL@@QTWH@zL@H@LL@ﬁﬁlu’]ﬂﬂ’]WI‘ﬁTﬂHq

AN5199 6. RN LElunNIFne Hypercalcemia of malignancy

1. IV hydration with 3-6 L of 0.9% NaCl with 40-80 mEq of potassium chloride per liter over 24 hours
2. Furosemide, 40-160 mg IV over 24 hours
3. Bisphosphonates:
Zoledronic acid, 4mg IV over 15-30 minutes
Pamidronate, 60-90 mg IV over 2-4 hours
4.  Calcitonin: 6-8 IU/kg IM every 6-8 hours for 2-3 days
5. Gallium nitrate: 100-200 mg/mz/Day IV, in 1 L 5% dextrose over 24 hours, for up to 5 days
6.  Corticosteroids: 200-300 mg of hydrocortisone per day or equivalent
7. Plicamycin (mithramycin): 25 Llg/kg for total dose of 1.5-2 mg IV administered in brief infusion or over 12 hours.

No benefit from prolonged infustion

Superior Vena Cava Syndrome (SVCS)
Superior vena cava syndrome (SVCS) Lﬂumjmmmmﬂm:mﬂW?memmaﬁﬂﬁLﬁmmnﬁmmm

A (obstruction) Tlii@anm1a N superior vena cava (SVC) nanswdingwaladieauuann (right atrium).

~ P - o a = , , & P o ¥ 4
HANANNNNAD AAAATINNIAINIBMATHY, AD wazuau T aransnluad uvasnden SVC neanauiing
o 1% a o Y a Al 1 o o’; ay vy
#ala (venous return) lauind MnliRaainisuandlundin avee wazuau. nalnwesnisganudllivans
8819 LU INAAINNIINAYIL (compression),N13qNaTN (invasion) YBUBIBN, NNINANANIABA (thrombosis)
WeaNIHA (fiorosis) TuiBnesasaden SVC. ftlaefid SVCS dnaniuainamslainn avslisy
N33R NASE LA NN NN ANz ANLAZIURAN

Syndrome &FUMsussEnenfluniausning Wiliam Hunter e a.a. 1757 Tugiileed syphilitic
aortic aneurysm. siax1l A. A.1954, Schechter VLﬁmumuEgﬂqﬂﬁﬁuﬁﬂgmuuu@udﬁLﬂu SVCS anuau 274
718 WU 40% DY %ﬂQﬂLﬁdﬁﬁLﬁﬂmﬂ syphilitic aneurysm 458 tuberculosis mediastinitis.” @11150lu
ﬂﬁiLLWWﬁqﬂﬂ@fiﬁmfu, anvsanae SVCS lHunnzdalen (wulddszanns 70% vesitle SVCS), daunns

AnwTa syphilis LA tuberculosis LuameinwylFiaann
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a a o a
WENERITINE
Superior vena cava (SVC) uvaasaannauan Iutinfisesiuiaenndiuannain Assy, A8, Wi,
waznasandauLL. SVC agflu middie mediastinum uaz gniensaudotlaseaininendieudeusendn g
sternum, trachea, right bronchus, aorta, pulmonary artery, perihilar ka8 paratracheal lymph nodes. SVC
3| A dld o = o 0I =® =l Yo o dl 1 a :j
Hunasadenniniinng, Jausunaluan agnnadanlsdeainadaaziediaasen. nstladu sve
= < " o = o gy a a A . N 2 a
214INAATN NiFegnaINgRiiiuaaniaan SVC M liinaxNAeA (intravascular thrombosis) %, %78@14LNA
anfiauNzaRusnalen (extrinsic pressure) FBHIIDY SVC. NM9RIadugnInavasgiaedudtnugn
WAAS LTLWIN complete SVC obstruction unanann intravascular thrombosis $987U extrinsic pressure;
@1 incomplete SVC obstruction daulunjifinann extrinsic compression 7lafl thrombosis $aufiae. dau
Tnnjres SVCS Mnanfisaustinedipnnelu 2-3 4Uanyf d1iu SVC obstruction MfiATuwLLSLNALYIWIA
unulfties LLﬁiLﬂuﬂ’mz@ﬂLau true emergency Wz liiae increased intracranial pressure, Tl AN
#fim cerebral edema, intracranial thrombosis or bleeding i3 1AaT3m 1§
svC ignilau Jualii venous return arnsansdanuuluanaugiinlalaaandanisluafeusiumis

al

venous collateral circulation Baflullldfasa Ul (nwd. 1)

' a

1) AMuML89 Obstruction agjA1Nd131LAa84 azygos vein
@eAAINANIUNI azygos - hemiazygos, 1ing lumbar veins wag IVC
2) ANU1Laa8d Obstruction aejgendngitlaves azygos vein
i@eAnA lnaNIUNIe Venous collateral 1A, Nnu azygos vein 1ing SVC
3) ANUML9284 Obstruction ATALIARNIILIATEY azygos vein Aot
@eAAT WAENWNNa Internal mammary, paraspinous, esophageal and subcutaneous vein Lgﬁ’mj IVC
4) Venous drainage mmmﬂmﬁq@j jugular vein 1PeIENUN19 midline intracranial venous sinuses
v = X a & °o 6w ) ' a < = v ~
1N SVC obstruction Lﬂm‘ﬂu@xwﬂu Venous pressure 1uﬁrlu‘l_|u°ﬂﬂ\ﬁ’]\‘lﬂ’]ﬂ3~lﬂ’]@]\‘i“ﬂul,@ll@, DNLNINEH
collateral circulations 1niagiusifisin ldiesne. A1289 venous pressure 14484 200-500 cmH,0 AMN1IONY
15 Tugjtlend severe SVCS
SAG‘mN_ SIS = CDNFLUENCE

SOFER oS oF Smausss
CINFERIDIE.

T RAIISYERS
SNUs

e SiaMmoID S
INT. Jveuese

CHrverRNOUS
=sSINUS

SuB CLAVIAN
EXT JusULA

S v-C.

Limmsa- A T —
T Lurmesse.
fo NG QAN
PN 1 1EAY Venous collateral circulation NATHLIALAD

Rl
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gilae SVCS dauluny (1NN 90%) ﬁmmemrmxﬁkﬂﬁﬂglummﬂn (malignant mediastinal
tumors). wzSnain 7 naien vite gnanudinguilmaeniden SVC awnsninlifa sVCs 1. luftlan
SVCS ﬁﬁmﬁmﬂumm&l (malignant SVCS) dauluny (Uszunns 85%) Hamnniain wxidaden, Tnaaniy
non-small cell 1A squamous, Waz small-cell lung cancer; ﬁjﬂ%ﬂﬂ@iwﬁﬂﬂﬁmﬂﬁ@u‘?ﬁwmnLLmﬁﬂiz'ﬁ@;u

”M‘?\'wzns

zﬁ'm’Lu@wﬁmqﬁm ANNANANTBY SVCS AanzBesentiuvies (malignant lymphoma), Tagsin
wluiin non-Hodgkin’s lymphoma (Ingannzaiin large cell type). Ausulu Hodgkin’s lymphoma ‘qu
wfidagnuifng mediastinum Wties, uinnifuawnzes SVCS e, lunsdifing sves lufae
@Wqﬁﬂﬂﬁﬁ mediastinum mass, n1saRadeuenisa (differential diagnosis) A lymphoma %3 primary
mediastinal germ cell tumor. dunzBanuninsyans (metastatic cancers) g mediastinum fuwudmﬂu
agduientes SVCS nzdnguitliu uzdadine, nzdmaduatns, uxdieugnuann, sarcomas
WAL melanomas.

fiilher SVCS dautien (Haandn 10%) aweiililduzde. anummmeani WWu retrosternal goiter,
teratoma, aortic aneurysm, pleural calcification, silicosis, constrictive pericarditis, thrombosis and
fibrosing mediastinitis @10 idiopathic, visaimy A5y irradiation, 178 histoplasmosis.12'15 u@ﬂmnﬂ”mﬂfﬁ
pacemaker electrode, hyperalimentation or central venous catheter-line mﬁm'ﬁluﬁm@ﬁﬂﬁﬁm thrombosis

204 SVC 15; anwniinulfvesauluiiloelennzide.

a1319% 6. Nzdeniluaniinaes Superior Vena Cava Syndrome '’

Tumor Type Proportion Suggestive Clinical Features
9% (range)
Non-small-cell lung cancer 50 (43-59) History of smoking; often age =50 yr
Small-cell lung cancer 22 (7-39) History of smoking; often age »50 yr
Lymphoma 12 (1-25) Adenopathy outside the chest; often age <65 yr
Metastatic cancery 9 (1-15) History of malignant condition (usually, breast cancer)
Germ-cell cancer 3 (0-6) Usually, male sex and age <40 yr; elevated levels of 8 human chorionic

gonadotropin or alpha-fetoprotein are common

Thymoma 2 (0-4) Characteristic radiographic appearance on the basis of the location of
the thymus; frequently associated with the parathymic syndromes
(e.g., myasthenia gravis and pure red-cell aplasia)

Mesothelioma 1 (0-1) History of asbestos exposure
Other cancers 1(0-2)
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ANBUSNIIARUN

Tudnausnaeanizaniiulsm, nae incomplete SVC obstruction 21a¢4liiannis 13a AuwA 81n17uas
amsuanfidslalisiudn %qmqgﬂum?ﬁmiﬂ. Lﬁ@ﬂ’ﬁﬁ?']lﬁu‘ﬂmqﬂmmj n1qg complete SVC obstruction,
pmsuazeMuansTisTaazilng iy filhe sves daulmjunuunneen ermstaniideeuas
lunth (Inglaniziizinieuaiem), mumﬂ@ﬂ, uazle e msveLmiee (dyspnea) FhiannnafingEves
fgalaenylilufitlhs SVCS (aeaii7). davemisauinuliie @, Auuaw, Uandssz, Faayn,
epitaxis, hemoptysis, dysphagia, pain, dizziness, syncope, Uas lethargy. nawlasuulas position 18991
el éﬁqnﬁﬁquuuu@g'luﬁﬁmeﬁrﬁ{ﬁﬂfiﬁﬁq% VW fina1AanAumiinganT (bending forward) 172
DU (lying down) Nl 819 UAY BINITUAAITBY SVCS TR, TUUeS 1% (@aflunaannnnaia
venous pressure).

f50 annnsuaneTiiludnEniziannzaas SVCS lEun dilated neck veins, increased number of
collateral veins 1319t anterior chest wall, cyanosis, facial plethora, Wag non-pitting edema of the face,
arms, and chest. ﬁjﬂqﬁﬁ.ﬂu severe SVCS azwuil proptosis, glossal edema, larlyngeal edema/ stridor,
stuporlia® seizure $INA%E. FNUFLAMNANNUTVBIA L 7R SVC obstruction LAz ANEUENNARTNTL
WUIN AnmauEnAdTinarguusstias B obstruction HAUMUNEEEINdn azygos vein (ﬂ@;m?: venous return
WAL venous collateral 7iAa, KL azygos vein 1iing SVC 14ifin)

BINNTUATBINTUARAIURY cerebral WAZ/MTa laryngeal edema, Daudidnwulilisies wsaziinig
wensnilsn il (ife expectancy szanns 6 dUaeh) way anfludieslffunisnsadiadalaeiunan. nnsdn
nizEN (seizures) AN brain metastasis Vl,é”n\l’mdﬁll%l,d'a\‘i@’m cerebral edema A1N venous occlusion
nauEtlae small-cell lung cancer i1 sVCS & incidence of brain metastasis §tinengn nauEtlag small-cell
lung cancer 7ilais sves

file  svCs filannismneszunvinlauazssuLmela cardio-respiratory symptoms lUanLEWN,
Tnenamziiifennsuussnnivanizdins e lasinsesianeieddl  aiway  and  vascular

obstruction JULIILAL felAanrinyes physiologic reserve un. éﬂfm‘m@ﬁ cardiac arrest 1198 respiratory

failure AU, Tneanzlugilenliiu sedatives sa general anesthesia.
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M990 7. DINTURLDINITURAINFNNWTNL Superior Vena Cava Syndrome
Sign or Symptom Freguemncy Range
pPercent
Facial ederma B2 60— 1C00
Ao ederma B = 14—75
Cristended mneck veins &3 27 -85
istended chest weins 53 38— r7
Facial plethara 20 13—23
Wisual syrmptorms 2 o—3
Dysprnea 54 2374
Cough 54 3870
Hoarseness 17 15—20
Stridor -4 o—5
Synocope 10 2—13
Headaches @ e—11
Drizziness (53 2Z2—10
Confusion 4 o—5
Obtundation 2 oO—3

N159NARLWANLSA (Differential Diagnosis)
Cardiac Tamponade
Acute Respiratory Distress Syndrome (ARDS)
Chronic Obsructive Pulmonary Disease (COPD)
Mediastinitis
Pneumonia: Bacterial, Fungal, and Viral
Syphilis
Tuberculosis
HUMNNNITALAULAZIUARE

Y v Y o aa a o % aa v & o = o o
ﬂ’T@JﬂQﬂN’]WULLWWﬁIﬂQH ANHULNNARLNIAY SVCS NFalauLa n1sanasanalAainasnisdnilszdn

WATATIATINEWinil. eenelanimnw, dafaneenianaind lidaiaun feflufiesende diagnostic imaging

v
=

Tneflsnaazideafid Aoy
Chest x-rays (CXR): 81211 widening of the superior mediastinum WIaNAaULTIUNTeN A1 Pleural
effusion nagjfmuean dewulilu 25% veciie. w CXR RliwuaruBednaflllFdaudiotunisiads
svCs fnfjihaansuznisadtindaiay (16% 1eeEilae SVCS # CXR1ING).

Computed tomography (CT): Iﬁﬂ’lwﬁﬁmlﬂuﬁqmm mediastinal anatomy. N194Aa8Y SVCS fael CT ‘qu
FiaeWL diminished or absent opacification of the central venous structures $aNALWL prominent collateral

venous circulation. CT HilszlamiluntslifieyaifaaiuAiumisaes obstruction way 1ddae guide n9vin

biopsy (CT-guided biopsy) #22 mediastinoscopy, bronchoscopy, Win percutaneous fine-needle

1 '
a o [ A

L g e Ao o , . o < oy o
aspirationdanannid CT ENIWH'E]%;I‘@LﬂEIQﬂummz‘ﬂu NAALY LY bronchi WAT vocal cord ANE G0N N1T
A = o U d’lzz o | v v =3 v al 3 . A o | v A
uan vse nawdan vevedaazmariinaniufeswdlalnaie. dadaeesnnamin CT scanning AaaLTlusas s

iodinated contrast material Ta1ann liianN1sud (allergy) v3aniliinnsinanuaadls udasls.
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Magnetic resonance imaging (MRI): fialddniauiindnaz@angr CT wsalilunsiflade SVCS. AIMRI
a1aazlfifsey CT Aa MRI 19 images lilunaner) planes @13190 blood flow lHlaenss n1avin MRI Tl
Anflugiaald iodinated contrast material, @981l MRI unw CT &1 iodinated contrast material flu
contraindication siafilag. fa1de1iFuuae9 MRI AB $1A1R9A7NUWENGT CT Uaz N3 scanning time MWW
n91 CT anavnliaaudandiavesijielunsld MRI anaq.
Invasive contrast venography: AMN190UBNTIBLILLE, AWML, WAZ ARSI SVC obstructionlfaeingdaiau
niluann compression, invasion, or thrombosis N19AIAA9ERT Contrast venography ﬁmmfﬁflﬁmmﬂt’h
ARNazine obstructed SVC Aaannadiniizald Stent

filoer sves daulunjunnuunndluanendliwelindtady Maadulsaiu underlying disease
wnauasaniufiasld investigations ﬁi'}d”]l,ﬁ'ﬂiﬁifﬁ histologic diagnosis 4azaaannlfingudnilu benign
A . X o = & v o A ] . . . I~
138 malignant diseases, uazelaiitlsslamiluniaaenldnisfnenvunzansall.  investigations #1az
A 9/1#” o . . . . . P 7
Wwangauiu working diagnosis, location of tumor, physical status Wa¥ co-morbidities mﬂﬂQﬂQﬂ, WATAIN
= Ay o ~ o . . . Aoyany o
VIETNEYIRININE A UA iRan1I AL, investigationsi 14X 15aail:
Sputum cytology % diagnosis 1511 68% °]J'a\1ﬁ:§ﬂfm
Excision biopsy of palpable supraclavicular lymph node Wdiagnosisimu 87% m@aﬁﬁqa
Bronchoscopy 1# diagnosis 17019 50% mEQﬁEﬂﬂﬂ SVCS
Percutaneous transthoracic biopsy with computed tomographic guidance Jdsrlamiualddusaaen

I~ . . . . 3 acdyy . . o A =

WNUN surgical biopsy by thoracotomy or medlastlnoscopyim. 25Ul d|agn03|sslu'am’1‘mg\1 LATHAINN
aansie.

Amiuffile sves Mawlinsitiade agudadndl underlying diagnosis iunzidentale, fAld
flufinedansia investigations NnNnesn, e1aBN T NEMNNZAN UAIRNAETLY wamsae CT

chest k&n.

N195NEN

lutlgiu, uwannsmsquainm filae SVCS iufi naswpanaiiiedfiadeliilddn svC obstruction
weaffilasianmnainuzidesaiiluain benign conditions; iinld histologic diagnosis u&a, H1flunziBaa
%G“ﬂﬁmﬁ"ﬂﬁﬂﬁfm chemotherapy 138 radiotherapy. wuztn 1914 chemotherapy HIHAR4 histologic
diagnosis \{lu chemosensitive tumors (1w small-cell lung cancer, lymphoma Wag mediastinal germ cell

Yo e

tumors). lauwusu IR LE59@5n 1 (radiotherapy) wigilaa SVCS faufiazlé tissue diagnosis ez N9
¥ irradiation LLﬁiﬁmmﬁ%gﬂﬁﬁ biopsy Tunatsen a1anliinnsuilsua biopsy specimen Ranwaialéing
50% vesfjtlae.” daaniiu Ae lunsdlaniduiienarinlileudedinliluna1dudu i impending ainway
obstruction %38 increased intracranial pressure AU g radiotherapy 3138 intravascular stenting ldnew
uiiinlansrdudelally histologic diagnosis. etnslsfia, nidlan@wduiinniulies, filaa SVCS daulvny

A1N1TDFUNNIMIININAGEUN underlying malignancy AFeLEeanauENNNs NN
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EJ;ﬂQF;I SVCS ’sﬁ")iﬂﬁﬂﬂfﬁﬂ?tiﬂ‘ﬂﬁ@’mmﬂﬁ supportive care gl supplemental oxygen, bed rest with
. = | P 1% I3
upper body elevation EN81RALMILILTTINIDINTITUAY SVCS 1dams1a Baennsam venous pressure. N9 lden
duilagnay (diuretics) anatqaanunlddamsg, webiadsliAnnfsduTiagaazuniiull (over diuresis)
wazanan iiian1nzanainld, daflunisifinaanudesans thrombosis; nsld diuretics AsAaslidiating
s2a7ns234. n13ld Glucocorticosteroids (1% dexamethasone) 81alUszlaillunsiny airway compromise
3198 increased intracranial pressure. Glucocorticoids (111 Dexamethasone)'ﬂwﬁ'mﬁﬂﬁ lymphoma uag
fiauaes Thymoma guadls.
o o L A Y & [ o o dl a (-3 dld 1
wdiiin  (Chemotherapy) azgnidanlfiflududuusnlunisinm SvCs Miinainuzianianulosie
chemotherapy (chemosensitive tumors) LU small-cell lung cancer, lymphoma, WAy mediastinal germ cell
tumors. z@")ublmgﬂjmﬁﬂf)ﬂ small-cell lung cancer %ﬁmmimmﬁ%u (partial or complete resolution) el
2-3 AavindtanniEn g, feudidn SVC obstruction anafieunauiiBulusilu 25% aefilae small
cell lung cancer, N34 salvage chemotherapy 9l / %78 radiotherapy fianunsavinlitulaadaulned

a1nsnaulvdléan.” wldndageslunuinlunisinen SVCS Aimann non-Hodgkin's lymphoma W312an

1%
o o

WARLNTANNAS local uaz systemic therapeutic activity. aenslsfia, n1slisnnsanauasds@aunnguanisy

a

(local consolidation with radiotherapy) fitflutlszTamilugilae large-cell lymphoma Ndlfiaunzzenualuglu
mediastinum."

L= . [ o o 7 d‘d < <

§985n= (Radiotherapy) iunisfnmuanluilos SVCS nHamaanuzds, naanizlulsanzida
dl o a ‘ﬁgl 1 o Yo a o o v A @ < ‘d‘ 1 1 1
AnnBvanlvd uasannlfsuimitnnlluda vise Wi nzdaildlasie chemotherapy i non-small cell lung
cancer.”’ §9@fnmanagnian i lunsain ldneenussunudousliannsald nhistologic diagnosis Nl
wadumNizan. neld5Asnneunin1saaam histologic diagnosis aziadaanysnd anailugedniuly
nstliln1raniBunAnANTIRgae 1w airway obstruction, spinal cord compression, %38 increased
intracranial pressure {Windw."” Taeialy filos SVCS nunmusiansld external beam radiotherapy 164,
filaadansaintunialu 1-3 daninaianniu radiation.”

n15l8 SVC stent (SVC stenting) aunsaussiniansaes filae SVCS daulnnjlfietiiemnio
el 2-3 Funazyinlfinunmainfihana. ugihanz3end SVCS, stents wanBfasldeulsn (patent)
AaanTNIIATIWARat 10, SVC stenting a1agniianlddaausainiainisiguussaes SVCS luanue
wuaun19maadae e histologic diagnosis f9liudaia®a. wanainil anaiinisin stenting M Tugtaen
16350 radiation 498 chemotherapy ludn wrdeluieengsvseliling (nwi2). damasszaslunmsld
stenting A8 N1ENAS stenting 817 venous return ANTUNNBEN999A139 Aue1am liAA heart failure waz

%

pulmonary edema 14

NSANAR surgical bypass of the SVC anafluilselamidaausainiannisuesiilas sves alalid
amnanlsANTLa.

SVCS uwag Central Venous Catheters. N7 long-term central venous cathetersiuéﬂQﬂNng‘d
A g Ao o ~ & I A eaal o o A o &
Walieaiitngn uazvize a1seinmmnaaeniden wesdjuannuliveslugadaqiy.  wadadunis

v

AeaNafia  thrombosis Tunaamaanmaunlugiil catheter tiuaanldey. neufily SVCS MiAan
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thrombosis 1 catheter AaN19181 catheter aanly uazld anticoagulant Yaarfuldld thrombus VLM@L‘?}]W@:

nszualaen (embolization). TunstiinuluszezusnT, anainwndeanisld fibrinolytic therapy Tmelaisiaian

catheter aan#isluilé. nnsld warfarin (1mg/day) @"u1904a/ incidence of thrombosis 1hlaelannliAn ng

= .
agullasuad coagulation test.

SVC syndrome

.

Supportive care;
oxygen,diuretic,opioids,
elevate head of bed, bed rest,
corticosteroids

\

Signs and symptoms of
increased ICP or airway obstruction

Thrombolysis; anticoagulation

-~ Not improved

— 5| SVCstenting] —

| Improved

Initial radiotherapy

No f .~ -
Diagnosis
Radiotherapy NSCLC | Obtain histologic Diagnosis | uncertain
— .
if not already known
Recurrent_or Chemosensitive
unresponsive

malignancies

SVCstenting | <————— | Chemotherapy

Recurrent or
unresponsive

yes

Evidence of
Thrombosis

No

ﬂW‘lﬁ 2. uu’mnm‘s@ua%ﬂmé}ﬂw SVC. ICP = increased intracranial pressure, NSCLC = non-small cell

lung cancer, SVC= superior vena cava (@Tﬂuﬂmmﬂ Cancer Medicine 7" edition.”* )
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