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Abstract

Because advancement of radiographic investigations bring early detection of renal cell carcinoma. Renal cell

carcinoma has several characteristics especially paraneoplastic syndrome. Morbidity and mortality will

happen if urologist make delay diagnosis or inappropriate treatment. This topic include pathophysiology,

presentation, investigation and treatment.
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∫∑§—¥¬àÕ

¡–‡√Áß‰μ (renal cell carcinoma) æ∫‰¥â∫àÕ¬¢÷Èπ„πªí®®ÿ∫—π‡π◊ËÕß®“°§«“¡°â“«Àπâ“¢Õß°“√μ√«®«‘π‘®©—¬ ·≈–¬—ß‡ªìπ¡–‡√Áß
∑’Ë¡’°“√· ¥ßÕÕ°À≈“¬Õ¬à“ß Àπ÷Ëß„π°“√· ¥ßÕÕ°∑’Ë ”§—≠¢Õß¡–‡√Áß™π‘¥π’È§◊Õ paraneoplastic syndrome ́ ÷Ëß∑’Ëæ∫‰¥â∫àÕ¬
·≈–¬—ß¡’Õ—πμ√“¬∂÷ß™’«‘μ‰¥â∂â“∑”°“√√—°…“™â“À√◊Õ‰¡à∂Ÿ°μâÕß§◊Õ hypercalcemia „π∫∑øóôπ«‘™“π’È®–°≈à“«∂÷ßæ¬“∏‘°”‡π‘¥,
°“√· ¥ßÕÕ°, °“√μ√«®«‘π‘®©—¬ ·≈–°“√√—°…“ ‡æ◊ËÕ§«“¡‡¢â“„®·≈–π”¡“´÷Ëß°“√√—°…“∑’Ë∂Ÿ°μâÕß

Keywords: hypercalcemia, renal cell carcinoma, paraneoplastic syndrome

Hypercalcemia from Renal Cell Carcinoma:
Understanding and Management

 “∏‘μ »‘√‘∫ÿ≠ƒ∑∏‘Ï æ.∫.

Àπà«¬»—≈¬°√√¡√–∫∫ªí  “«– °Õß»—≈¬°√√¡ ‚√ßæ¬“∫“≈æ√–¡ß°ÿÆ‡°≈â“



The Thai Journal of    UROLOGY 59Vol. 33 No. 1  June 2012

Hypercalcemia ‡ªìπ paraneoplastic syndrome
∑’Ëæ∫‰¥â∫àÕ¬∑’Ë ÿ¥¢Õß¡–‡√Áßμà“ßÊ[1] „π à«π¢Õß¡–‡√Áß„π
»—≈¬°√√¡√–∫∫ªí  “«–·≈â«®–æ∫‰¥â∫àÕ¬®“°¡–‡√Áß¢Õß‰μ
(renal cell carcinoma: RCC) ÷́Ëßæ∫‰¥â√âÕ¬≈– 3-25[2]
·μà°Á®–æ∫‰¥â∫â“ß„π¡–‡√Áß¢ÕßμàÕ¡≈Ÿ°À¡“° (prostate
cancer) ·≈–¡–‡√Áß¢Õß‡¬◊ËÕ∫ÿ√–∫∫ªí  “«– (transitional
carcinoma)[3] Õÿ∫—μ‘°“√≥å¢Õß hypercalcemia „π RCC
®– —¡æ—π∏å°—∫√–¬– (stage) ¢Õß primary tumor ·≈–°“√∑’Ë¡’
°“√°√–®“¬¢Õßμ—«‚√§‰ª¬—ß°√–¥Ÿ° (bone metastases)[4]
hypercalcemia π—Èπ¡—°‡°‘¥„π™à«ß√–¬–∑â“¬¢Õß‚√§·≈–
 —¡æ—π∏å°—∫°“√æ¬“°√≥å‚√§´÷Ëß‰¡à¥’¢Õß advanced RCC

æ¬“∏‘°”‡π‘¥ (pathogenesis)
¡’ Õß°≈‰° ÷́Ëß∂Ÿ°§‘¥«à“‡ªìπ “‡Àμÿ¢Õß hypercalcemia

§◊Õ focal osteolytic bone destruction secondary to
bone metastases ·≈– uncoupling of bone turnover
secondary to tumor-secreted humoral factors ´÷Ëß
°“√∑”≈“¬¢Õß°√–¥Ÿ°®“°°“√°√–®“¬¡“¢Õß¡–‡√Áßπ—Èπ®–
‡°’Ë¬«¢âÕß°—∫ paracrine secretion ¢Õß cytokines À≈“°
À≈“¬™π‘¥´÷Ëß®–°√–μÿâπ osteoclasts ́ ÷ËßÕ¬Ÿà„π°√–¥Ÿ°∫√‘‡«≥
π—Èπ·≈–À¬ÿ¥¬—Èß°“√∑”ß“π¢Õß osteoblasts ∂÷ß·¡â«à“
°√–∫«π°“√¢â“ßμâπ®–∂Ÿ°§‘¥«à“‡ªìπ “‡Àμÿ¢Õß hypercalce-
mia ·μà¬—ß¡’ à«π¢Õß systemic factors ́ ÷Ëß∂Ÿ°§‘¥«à“‡ªìπ à«π
 ”§—≠¢Õß°“√‡°‘¥¡“°°«à“ malignant hypercalcemia ‡°‘¥
®“°º≈º≈‘μ¢Õß humoral factors ÷́Ëß∫àÕ¬§√—Èß∑’Ë∂Ÿ°‡√’¬°«à“
humoral hypercalcemia of malignancy (HHM) „π à«π
¢Õß humoral factors ´÷Ëß¡’‡ªìπ “‡Àμÿ∑’Ë —¡æ—π∏å°—∫ HHM
¡“°∑’Ë ÿ¥‡°’Ë¬«¢âÕß°—∫ RCC §◊Õ parathyroid hormone-
related protein (PTHrP)[5] ́ ÷Ëß PTHrP ‡ªìπ‡Àμÿ„Àâ‡°‘¥ hy-
percalcemia ºà“π°√–∫«π°“√ bone resorption ·≈–ºà“π
renal calcium reabsorption[6] ·≈–¡’§«“¡ —¡æ—π∏å∑’Ë‡°’Ë¬«
¢âÕß°—π√–À«à“ß PTHrP ·≈– parathyroid hormone (PTH)
´÷Ëß™à«¬„π°“√Õ∏‘∫“¬‡Àμÿº≈∑’Ë°≈à“«¡“¢â“ßμâπ ·μà®–μà“ß°—∫
°√≥’¢Õß primary hyperparathyroidism ÷́Ëß PTH ¡—°
Õ¬Ÿà„π√–¥—∫ ÷́Ëßª°μ‘À√◊Õ∂Ÿ°°¥„ÀâμË”„π°√≥’¢Õß HHM[7]
Interleukin-6 ·≈– prostaglandin (PG) ´÷Ëß∑—Èß Õßμ—«π’È
®–°√–μÿâπ°“√∑”ß“π¢Õß osteoclast ´÷Ëß‡ªìπ à«πÀπ÷Ëß¢Õß
humoral factors ´÷Ëß‡°’Ë¬«¢âÕß°—∫ HHM[8]

Õ“°“√·≈–Õ“°“√· ¥ß (signs and symp-
toms)

Õ“°“√ à«π„À≠à¢Õß hypercalcemia ¡—°‡ªìπ≈—°…≥–
¢ÕßÕ“°“√´÷Ëß‰¡à‡©æ“–‡®“–®ß‡™àπ ÕàÕπ‡æ≈’¬, ‡∫◊ËÕÕ“À“√,
§≈◊Ëπ‰ âÕ“‡®’¬π ·≈–∑âÕßºŸ° ·≈–¬—ß¡’°“√‡°‘¥ osmotic
diuresis ·≈–¬—ß¬—Èß°‘®°√√¡¢Õß antidiuretic hormone ́ ÷Ëß
‡ªìπº≈„Àâ‡°‘¥ polyuria ·≈– progressive dehydration ∫“ß
§√—ÈßÕ“®æ∫≈—°…≥–¢Õß acute À√◊Õ chronic renal insuf-
ficiency „π¢≥–∑’ËºŸâªÉ«¬¡“æ∫§√—Èß·√° Õ“°“√∑“ß√–∫∫
ª√– “∑ ‡™àπ °“√ÕàÕπ·√ß  —∫ π ·≈–Õ“®¡’™—° À√◊Õ coma
·≈–Õ“®π”¡“ ÷́Ëß°“√‡ ’¬™’«‘μ„π∑’Ë ÿ¥∂â“°“√√—°…“„π¿“«–
©ÿ°‡©‘π‰¡à√«¥‡√Á«æÕ √–¥—∫§«“¡√ÿπ·√ß¢ÕßÕ“°“√¢÷ÈπÕ¬Ÿà°—∫
√–¥—∫¢Õß hypercalcemia ·≈–Õ—μ√“§«“¡√«¥‡√Á«„π°“√‡°‘¥

°“√μ√«®ª√–‡¡‘π (investigations)
°“√√—°…“∑’Ë‡À¡“– ¡¢Õß hypercalcemia ¢÷ÈπÕ¬Ÿà°—∫

√–¥—∫§«“¡√ÿπ·√ß¢ÕßÕ“°“√, √–¥—∫¢Õß calcium „π serum,
renal function ·≈–≈—°…≥– ÿ¢¿“æ‚¥¬√«¡¢ÕßºŸâªÉ«¬
√–¬–¢Õß¡–‡√Áß·≈–°“√æ¬“°√≥å‚√§¡–‡√Áß¢ÕßºŸâªÉ«¬°Á¡’º≈
„π°“√‡≈◊Õ°·ºπ°“√√—°…“ °“√ àßμ√«®∑“ßÀâÕßªØ‘∫—μ‘°“√‡™àπ
CBC, serum electrolyte, ionized ·≈– total serum
calcium, albumin, BUN ·≈– serum creatinine °“√μ√«®
serum magnesium °Á§«√∑”‡π◊ËÕß®“°°“√‡°‘¥ hypercal-
cemia ®–∑”„Àâ¡’°“√ Ÿ≠‡ ’¬ magnesium ÕÕ°∑“ß‰μºà“π
loop of Henle °“√μ√«® PTHrP °Á “¡“√∂μ√«®‰¥â„π
ªí®®ÿ∫—π·μà¬—ß‰¡à¡’°“√»÷°…“√Õß√—∫∂÷ßª√–‚¬™πå∑’Ë®–‰¥â√—∫
·μà∂â“„π√“¬ ÷́ËßºŸâªÉ«¬¬—ß‰¡à‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ¡–‡√Áß°Á
§«√ àßμ√«®∑—Èß PTHrP ·≈– PTH

°“√√—°…“ (treatment)
„π°√≥’́ ÷ËßºŸâªÉ«¬‰¡à¡’Õ“°“√·≈–¡’ mild to moderately

elevated serum calcium (< 3.25 mmol/l, < 14 mg/dl)
°ÁÕ“®‰¡àμâÕß°“√°“√√—°…“Õ¬à“ß∑—π∑’∑—π„¥„π‚√ßæ¬“∫“≈ 9
´÷ËßÕ“®®–√—°…“‡ªìπ·∫∫ºŸâªÉ«¬πÕ°‰¥â·≈–¡’°“√μ√«® serum
calcium ·≈– renal function ‡ªìπ√–¬– „π°√≥’∑’ËºŸâªÉ«¬¡’
Õ“°“√À√◊Õ¡’√–¥—∫¢Õß serum calcium ¡“°°«à“ 3.25
mmol/l (> 14 mg/dl) °Á‡ªìπ¢âÕ∫àß™’È¢Õß severe hypercal-
cemia ´÷ËßμâÕß√—∫ºŸâªÉ«¬‰«â„π‚√ßæ¬“∫“≈·≈–μâÕß∑”°“√
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√—°…“Õ¬à“ß‡√àß¥à«π °“√√—°…“‡∫◊ÈÕßμâπ·≈–‡ªìπ°“√√—°…“
æ◊Èπ∞“π¢Õß hypercalcemia π—Èπ§◊Õ hydration with isotonic
saline ́ ÷Ëß®–∑”„Àâ‡°‘¥°“√‡æ‘Ë¡°“√¢—∫ÕÕ°¢Õß calcium ∑“ß
ªí  “«–·≈–¡’º≈„π°“√≈¥ serum calcium ·≈–¬—ß∑”„Àâ
renal function ´÷ËßÕ“®‰¡à¥’®“° “‡Àμÿ prerenal ¥’¢÷Èπ¥â«¬
‚¥¬°“√„Àâ hydration ®–„Àâ‡√‘Ë¡∑’Ë 1-2 ≈‘μ√¢Õß isotonic
saline ¿“¬„π 1-4 ™—Ë«‚¡ß[10] ª√‘¡“μ√‚¥¬√«¡·≈–Õ—μ√“
°“√„Àâ¢÷ÈπÕ¬Ÿà°—∫ hydration ·≈– cardiovascular status
¢ÕßºŸâªÉ«¬ °“√„Àâ Furosemide ´÷Ëß‡ªìπ loop diuretic ®–
™à«¬¬—∫¬—Èß calcium reabsorption ∑’Ë loop of Henle ·≈–
¬—ß™à«¬‰μ„π°“√¢—∫ calcium ÕÕ°®“°√à“ß°“¬ (renal cal-
cium excretion) ·≈–¢âÕ ”§—≠§◊Õ loop diuretics §«√
®–„™â°ÁμàÕ‡¡◊ËÕ‰¥â¡’°“√ rehydration ºŸâªÉ«¬‚¥¬ ¡∫Ÿ√≥å·≈â«
‡∑à“π—Èπ

°“√ rehydration ‡æ’¬ßÕ¬à“ß‡¥’¬«¡—°‰¡à‡æ’¬ßæÕ[11]
 à«π„À≠à¢ÕßºŸâªÉ«¬ hypercalcemia ®“°¡–‡√Áß¡—°μâÕß°“√
√—°…“‡æ‘Ë¡‡μ‘¡¥â«¬¬“μà“ßÊ ¥—ßπ’È

1) normal saline hydration ¢π“¥ 1-2 ≈‘μ√ ∑“ß
‡ âπ‡≈◊Õ¥¥”

2) Furosemide ¢π“¥ 20-40 mg ∑“ß‡ âπ‡≈◊Õ¥¥”
3) Zoledronate ¢π“¥ 4-8 mg „π‡«≈“¡“°°«à“

5-15 π“∑’ ∑“ß‡ âπ‡≈◊Õ¥¥” ´÷Ëß„Àâ ‰¥â∑ÿ° 4-6  —ª¥“Àå
4) Calcitonin ¢π“¥ 4-8 IU/kg ∑“ß°≈â“¡‡π◊ÈÕÀ√◊Õ

™—Èπ„μâº‘«Àπ—ß ´÷Ëß„Àâ ‰¥â∑ÿ° 6-8 ™—Ë«‚¡ß
5) Gallium nitrate ¢π“¥ 100-200 mg/m2/«—π ‡ªìπ

√–¬–‡«≈“μàÕ‡π◊ËÕß 5 «—π ∑“ß‡ âπ‡≈◊Õ¥¥”
6) Dialysis
7) Nephrectomy
„π à«π¢Õß bisphosphonate group π—Èπ‡ªìπ®ÿ¥

 ”§—≠Àπ÷Ëß¢Õß°“√√—°…“ ≈—°…≥–¢Õß pyrophosphate
analogs ´÷Ëß¡’§«“¡ “¡“√∂„π°“√®—∫°—∫ hydroxyapatite
∑”„Àâ bisphosphonates ®–‰ªÕ¬ŸàÕ¬à“ßÀπ“·πàπ„π à«π∑’Ë
°√–¥Ÿ°¡’Õ—μ√“°“√ ≈“¬μ—«¡“°·≈–®–‰ª∑”ªØ‘°√‘¬“°—∫
osteoclasts ·≈–¬—∫¬—Èß°“√‡°‘¥ bone resorption[12] „π
ªí®®ÿ∫—π¡’ bisphosphonates Õ¬Ÿà 3 °≈ÿà¡ ÷́Ëß·μà≈–°≈ÿà¡¡’
ª√– ‘∑∏‘¿“æ, √–¬–‡«≈“„π°“√μÕ∫ πÕß ·≈–º≈¢â“ß‡§’¬ß
·μ°μà“ß°—π‰ª Etidronate ‡ªìπ bisphosphonate μ—«·√°
®–™à«¬√—°…“ºŸâªÉ«¬ hypercalcemia ‰¥â√âÕ¬≈– 50 Õ¬à“ß‰√
°Áμ“¡°Á¡’ demineralization Õ¬à“ß¡’π—¬ ”§—≠[13] „π¢≥–∑’Ë

¬“√ÿàπ∑’Ë Õß·≈– “¡®–¡’Õ—μ√“§«“¡ ”‡√Á®„π°“√√—°…“¡“°
°«à“√âÕ¬≈– 80 ¬“ ÷́Ëß∂Ÿ°·π–π”„π°“√√—°…“ªí®®ÿ∫—π§◊Õ
Zoledronate ÷́Ëß‡ªìπ¬“√ÿàπ∑’Ë “¡ ÷́Ëß¡’Õ—μ√“§«“¡ ”‡√Á®„π
°“√√—°…“¡“°°«à“√âÕ¬≈– 90[14] ·μà°Á‡À¡◊Õπ°—∫¬“„π°≈ÿà¡
°àÕπÀπâ“ ÷́Ëß¥Ÿ¥ ÷́¡‰¥â ‰¡à¥’®“°°“√√—∫ª√–∑“π®÷ß®”‡ªìπμâÕß
∫√‘À“√¬“∑“ß‡ âπ‡≈◊Õ¥¥” Zoledronate ª°μ‘·≈â«®– “¡“√∂
·°â ‰¢ hypercalcemia ‰¥â¿“¬„π 4-10 «—π ”À√—∫™à«ß
√–¬–‡«≈“ 4-6  —ª¥“Àå ¬“„π°≈ÿà¡ bisphosphonate π—Èπ
¡’ª√– ‘∑∏‘¿“æ„π°“√√—°…“ hypercalcemia ´÷Ëß‡°‘¥®“°
°“√∑”≈“¬¢Õß°√–¥Ÿ°‡©æ“–∑’Ë‡π◊ËÕß®“° metastases ¡“°
°«à“∂â“‡°‘¥®“° HHM ∑—ÈßÊ ∑’Ë¡’ª√– ‘∑∏‘¿“æ„π°“√À¬ÿ¥¬—Èß
focal ·≈– systemic bone resorption ·μà¬“„π°≈ÿà¡π’È
°≈—∫‰¡à¡’º≈μàÕ renal calcium reabsorption ÷́Ëß¡—°‡ªìπ
º≈®“° HHM „π°“√»÷°…“„π —μ«å∑¥≈Õß°“√„™â¬“„π°≈ÿà¡
π’È¡’º≈°√–μÿâπ„Àâ°“√∑”ß“π¢Õß‰μ·¬à≈ß¥—ßπ—Èπ®÷ß‰¡à§«√„™â„π
ºŸâªÉ«¬´÷Ëß¡’ serum creatinine ¡“°°«à“ 3.0 mg/dl[15]

Calcitonin ‡ªìπÕ’°∑“ß‡≈◊Õ°¢Õß°“√√—°…“ hypercal-
cemia °“√≈¥≈ß¢Õß√–¥—∫ calcium „π serum ‡°‘¥¢÷Èπ®“°
°“√¬—∫¬—Èß osteoclast-mediated bone resorption Õ¬à“ß‰√
°Áμ“¡∂â“„Àâ„π¢π“¥ superphysiologic Õ“®®–™à«¬„π°“√
‡æ‘Ë¡ renal calcium excretion[16] ·μà„π∑’Ë ÿ¥¡—°‡°‘¥ tac-
hyphylaxis ¿“¬„π 2-3 «—πÀ≈—ß°“√„Àâ¬“Õ’°§√—Èß ¥—ßπ—Èπ
ª√– ‘∑∏‘¿“æ√–¬–¬“«Õ“®‰¡à “¡“√∂‡ªìπ‰ª‰¥â ª√–‚¬™πå
Õ—π¥—∫·√°¢Õß calcitonin §◊Õ°“√ÕÕ°ƒ∑∏‘Ḯ ÷Ëß√«¥‡√Á«¿“¬„π
2-6 ™—Ë«‚¡ß[17] ¥—ßπ—Èπ calcitonin ®÷ß‡À¡“–°—∫°“√„Àâ√à«¡
°—∫¬“ ÷́ËßÕÕ°ƒ∑∏‘Ï„π√–¬–¬“«°«à“·≈–‡√‘Ë¡ÕÕ°ƒ∑∏‘Ï ™â“°«à“
´÷Ëß°Á§◊Õ bisphosphonate π—Ëπ‡Õß ·≈– calcitonin ¬—ß¡’º≈
¢â“ß‡§’¬ß·≈–æ‘…´÷ËßπâÕ¬¥â«¬

Gallium nitrate ∂Ÿ°æ—≤π“®“°¬“μâ“π¡–‡√Áß ¡’
ª√– ‘∑∏‘¿“æ„π°“√¬—∫¬—Èß bone resorption[18] πÕ°®“°
§ÿ≥ ¡∫—μ‘„π°“√¬—∫¬—Èß°“√∑”ß“π¢Õß osteoclast ·≈â«¬—ß
¬—∫¬—Èß∑—Èß renal calcium reabsorption ·≈– PTH secre-
tion[19] °“√„Àâ®–„ÀâμàÕ‡π◊ËÕß 5 «—πºà“π‡ âπ‡≈◊Õ¥¥”´÷Ëß®–
·°â ‰¢¿“«– hypercalcemia ‰¥â√âÕ¬≈– 80 ¥â«¬ median
duration ∑’Ë 8 «—π √–¥—∫¢Õß calcium „π serum ®–≈¥≈ß
 Ÿà√–¥—∫ª°μ‘¿“¬„π™—Ë«‚¡ß·√°¢Õß°“√„Àâ·μàº≈ Ÿß ÿ¥®–‡°‘¥¢÷Èπ
À≈—ß®“°¬“∂Ÿ°„ÀâÀ¡¥·≈â« √âÕ¬≈– 10 ¢ÕßºŸâªÉ«¬´÷Ëß‰¥â√—∫°“√
√—°…“®–¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß serum creatinine ¥—ßπ—Èπ®÷ßμâÕß
√–«—ß„πºŸâªÉ«¬´÷Ëß°“√∑”ß“π¢Õß‰μ‰¡à¥’Õ¬Ÿà°àÕπÀπâ“°“√√—°…“
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[20] „πªí®®ÿ∫—π‰¡à§àÕ¬‰¡à„™â “√μ—«π’È·≈â«‡π◊ËÕß®“°‡Àμÿº≈
¢â“ßμâπ ·μà°Á¬—ß¡’¢âÕ∫àß™’È„π°“√„™â‡¡◊ËÕºŸâªÉ«¬¥◊ÈÕμàÕ bispho-
sphonate

Dialysis ¡’¢âÕ∫àß™’È„πºŸâªÉ«¬ ÷́Ëß¡’ hypercalcemia ·∫∫
severe ·≈–¡’°“√‡ª≈’Ë¬π·ª≈ßμàÕ°“√√—∫√Ÿâ¢ÕßºŸâªÉ«¬À√◊Õ
ºŸâªÉ«¬´÷Ëß°“√∑”ß“π¢Õß‰μ‰¡à¥’Õ¬Ÿà°àÕπÀπâ“À√◊ÕºŸâªÉ«¬ con-
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‰μ·≈â«„π°√≥’¢Õß¡–‡√Áß¢Õß‰μ¬—ß‰¡à‰¥â°√–®“¬‰ª∑’Ë„¥[21]
°“√§ßÕ¬ŸàÀ√◊Õ°“√‡ªìπ´È”¢Õß hypercalcemia ‡ªìπ≈—°…≥–
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