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Prostatic adenocarcinoma is the most common malignancy in men in the United States and is the

second most common cause of cancer death following lung cancer.[1] It was estimated that approximately

28,660 American men died of this tumor in 2008, while 186,320 new cases were detected.[2] In Thailand,

it is among the three most common malignancies in male with an estimated  incidence rate as high as 4.9

per 100,000.[3] It is now the most common cancer in men in Siriraj Hos-pital.[4] Latent prostate cancer

incidentally found at the time of autopsy is also high, up to 80 % by age 80 years.[5]

Pathologically, the diagnosis of prostatic adenocarcinoma requires a combination of architectural,

cytologic, and ancillary findings.[1,6] In the past, the prostate was divided into 5 lobes namely, anterior,

middle, posterior, and 2 lateral lobes.[7] In 1988 McNeal introduced a different anatomic division. He

devided the prostate into zones, namely peripheral zone (TZ), central zone and transition zone,[8] which

was subsequently globally accepted since this zoning correlated better with the deseases of the prostate.

The peripheral zone accounts approximately for 65% of normal prostatic volume and is prone to the

development of inflammation and adenocar-cinoma,[9,10] while transition zone is responsible for the

development of benign prostatic hyperplasia (nodular hyperplasia).[11]
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The most popular method of detection of the

prostatic adenocarcinoma, both in early and advanced

stages, is transrectal ultrasound-guided core needle

biopsy. Introduction of the automatic spring-driver

18-gange core biopsy gun in the late 1980s has

provided a simple and better way to obtain adequate

prostatic tissue in the peripheral zone for histologic

diagnosis. Routinely 12 cores of prostatic tissue are

sampled in Siriraj Hospital. Transurethral resection

specimens usually consist of prostatic tissue from

transition zone and periurethral area. Parts of

urethra, bladder neck, and anterior fibromuscular

stroma might be included via this method. The

central zone and peripheral zone are usually spared.

Well-differentiated (low-grade) prostatic adenocarci-

nomas, which are frequently of small foci, are

occasionally found in transition zone, and may be

completely removed by this method. High-grade

prostatic adenocarcinma found in transurethral

resection chips usually represents invasion of the

transition zone by peripheral zone tumor. Therefore,

transurethral resection is not appropriate for detec-

tion of early carcinoma.

Grossly, identification of prostatic adenocarci-

noma is of great difficulty or even impossible due to

the prominent macroscopic features of nodular

hyperplasia, a condition which affects men of the

same age group. Some prostatectomics might show

small foci of yellow-white tumor which are at least 5

mm. in greatest dimension. (Fig 1) These foci are

usually firm in consistency due to desmoplastic

reaction in stroma induced by tumor cells. Similar

gross lesions may be caused by granulomas and

prostatitis. Microscopically, abnormal architectural

features can usually be detected at low-power to

medium-power magnification and can lead to

suspicion of cancer. Malignant acini are usually of

small or medium-size and show irregular contours.

Acinar size variation and varying spaces between

acini are also helpful in diagnosis. Gleason grading

system was created by Donale F. Gleason in

1966.[12,13] This system is generally accepted by

most uropatho-logists world wide. In 2005, The

International Society of Urological Pathology (ISUP)

proposed a modified Gleason grading system in the

conference on Gleason grading of prostatic

adenocarcinoma.[14] An understanding of the Gleason

grading system[15] is important in interpretation of

small tumor foci.

It is well known that the outer layers of benign

Fig 1. Gross specimen of radical prostatectomy showing tumor nodules in peripheral zone (arrows) with extension
to transition zone. (TZ)

TZ
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prostatic acini are lined by epithelial cells called çbasal

cells.é The number of these cells decrease in high-

grade prostatic intraepithelial neoplasia (PIN), and

they are completely absent in prostatic adenocarcin-

ma.[16,17] The basal cells may be difficult to identify

in certain cases by routine hematoxylin- eosin stained

sections. Monoclonal antibodies against them can

be applied in doubtful cases, particularly in core

needle biopsy (the clone 34βE12 is available in most

pathology institutes. including Siriraj Hospital).

(Fig 2)

Ancillary histologic features are very helpful to

assure the diagnosis of prostatic adenocarcinma.

Perineural invasion, mucinous fibroplasia (collagenous

micronodule), glomerulation, mucin production (intra-

luminal and extracellular), microvascular invasion, and

extra-prostatic extension are features confirming the

diagnosis, particularly in needle core biopsy speci-

mens. (Fig 3)[17-21]

Certain normal anatomic structures and embryo-

nic rests can mimic prostatic adenocarcinoma and

can cause problem in diagnosis, particularly in core

needle biopsy specimens.17 These include seminal

vesicles, ejaculatory ducts, Cowperûs glands, paragan-

glionic tissue, mesonephric remnants, and ectopic

prostatic tissue of the urethra. Some conditions,

namely hyperplasia (benign epithelial hyperplasia,

cribriform hyperplasia, clear cell hyperplasia, basal

cell hyperplasia, and postatrophic hyperplasia), meta-

plasia (urothelial metaplasia and nephrogenic

metaplasia), atrophic change, inflammation-induced

atypia, radiation-induced atypia, adenosis, and

selerosing adenosis can also cause confusion.

Androgen deprivation therapy may be applied

in some patients with positive core needle biopsy

before undergoing radical prostatectomy. Pathologic

changes in such cases can make recognition and

grading more difficult. Benign and malignant pros-

tatic epithelia are both affected. Typically, acinar

atrophy, loss of glandular architecture, nuclear and

nucleolar shrinkages, nuclear hyperchromasia and

pyknosis, and cytoplasmic enlargement and clearing

are commonly present. (Fig 4) [22-24] To the authorûs

experience, at least two ancillary findings can stand

Fig 2A. Microscopic features of malignant acini (m)
showing abnormal arrangement and variation in
acinar size. Benign acini (b) are also shown for
comparison (H&E, x200).

m m

b

b b

Fig 2B. Same case showing absence of basal cells in
malignant acini (m) by 34βE12 immunostaining.
(34βE12 immunostain, x200).

m
m
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Fig 3A. Perineural invasion of malignant acini (arrows).
A neural ganglion (g) is present in continuation
to the involved nerve fiber (n) (H&E, x200).

Fig 3B. Glomerulation (G) of malignant acini (H&E, x200).

n
g

G

G

G

Fig 3C. Mucinous fibroplasias (mfp) in malignant acini.
Note acinophilic material in glandular lumens,
only found in malignant glands (H&E, x400).

Fig 3D. Mucin production seen as intraluminal mucicar-
mine positive secretion in glandular lumens
(arrows) (mucicarmine, x200).

Fig 3E. Microvascular invasion seen as a relatively large
tumor embolus (arrow) in a lymphatic  lumen
(H&E, x400).

Fig 3F. Extra-prostatic extension. Note malignant acini
(arrows) in connective tissue among peripros-
tatic fat (f) (H&E, x200).

mfp

mfp

f

f
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Fig 4A. Malignant acini obtained from radical prostatec-
tomy specimen with prior androgen deprivation
therapy. Note nuclear shrinkage and cytoplas-
mic enlargement and clearing (H&E, x400).

Fig 4B. Nuclear and nucleolar shrinkages of malignant
acini following antiandrogen therapy. (H&E, x600).

antiandrogen therapy, and if present, are very useful

to encourage the diagnosis. These include perineural

invasion and mucin production (Fig 5). The therapy

also affects non-neoplastic prostatic tissue, resulting

in prominent acinar atrophy, decreased ratio of acini

Fig 5A. Perineural invasion by malignant acini (m) after
antiandrogen therapy. Note nuclear shrinkage and
cytoplasmic enlargement and clearing (H&E,
x600).

Fig 5B. Intra-luminal mucin (arrows) in malignant acini
after therapy. (muxicarmine stain, x600).

m

m

m

to stroma, squamous metaplasia, and stromal edema

and fibrosis.[22] Grading of tumor is more reliable on

previous core needle biopsy. Nevertheless, the

attending pathologists should be informed about the

treatment when examining radical prostatectomy

specimens.
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Current Role of Hormonal Treatment in
Prostate Cancer

∫√√≥°‘® ‚≈®π“¿‘«—≤πå æ.∫.

 º≈°“√»÷°…“æ∫«à“°“√ºà“µ—¥≈Ÿ°Õ—≥±–ÕÕ° (orchi-

dectomy) ·≈–°“√„ÀâŒÕ√å‚¡π estrogen ¡’º≈µàÕ¡–‡√Áß

µàÕ¡≈Ÿ°À¡“°™π‘¥≈ÿ°≈“¡ ‚¥¬ºà“π°≈‰°  apoptosis[1]  À√◊Õ

‚ª√·°√¡ cell death  ∑”„Àâ¡’°“√»÷°…“‡°’Ë¬«°—∫  hormonal

therapy À√◊Õ androgen deprivation therapy (ADT) „π

°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°‡æ‘Ë¡¢÷ÈπÕ¬à“ß·æ√àÀ≈“¬„π‡«≈“

µàÕ¡“

¢âÕ∫àß™’È„π°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°¥â«¬
ŒÕ√å‚¡π (hormonal therapy)[2]

ë °“√∑”„Àâ‡°‘¥¿“«– castration ́ ÷Ëß‡ªìπ¿“«–∑’Ë∑”„Àâ

√–¥—∫ testosterone „π‡≈◊Õ¥≈¥≈ß‡À≈◊ÕµË”°«à“ 50 ng/dl

„™â„π°√≥’∑’Ë‡ªìπ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°„π√–¬–‡À≈à“π’È

- √–¬– M1 ™π‘¥¡’Õ“°“√ ‡æ◊ËÕ≈¥Õ“°“√ª«¥·≈–

≈¥¿“«–‡ ’Ë¬ß¢Õß¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°™π‘¥≈ÿ°≈“¡  ‡™àπ  ¿“«–

‰¢ —πÀ≈—ß∂Ÿ°°¥∑—∫ À√◊Õ¿“«–∑àÕ‰µ∂Ÿ°Õÿ¥µ—π

- √–¬– M1 ™π‘¥‰¡à¡’Õ“°“√ ‡æ◊ËÕ¬◊¥‡«≈“¢Õß°“√

¡’Õ“°“√¢Õß‚√§

- √–¬– N+

- √–¬– locally advance M O

- √–¬– locally advance ∑’Ë¡’Õ“°“√

- √–¬– locally advance ∑’Ë‰¡à¡’Õ“°“√·µàºŸâªÉ«¬

‰¡à·¢Áß·√ß‡æ’¬ßæÕ ”À√—∫°“√√—°…“∑’Ë∑”„ÀâÀ“¬¢“¥ (definite

treatment)

ë ¬“°≈ÿà¡ antiandrogen

- „Àâ„π√–¬– —Èπ ‡æ◊ËÕªÑÕß°—π¿“«–  flare up  ®“°

°“√‰¥â√—∫¬“°≈ÿà¡ LHRH agonist

- „Àâ¬“°≈ÿà¡ non-steroidal antiandrogen „™â

‡ªìπ°“√√—°…“∑“ß‡≈◊Õ°„πºŸâªÉ«¬√–¬– locally advance

°“√√—°…“ androgen deprivation therapy
(ADT) √à«¡°—∫°“√√—°…“Õ◊Ëπ

ë °“√√—°…“ ADT  √à«¡°—∫°“√ºà“µ—¥  radical prosta-

tectomy (Neoadjuvant hormonal therapy)

°“√‰¥â√—∫ neoadjuvant hormonal therapy

æ∫«à“À≈—ß°“√ºà“µ—¥¡’ºŸâªÉ«¬∑’Ë¡’ positive surgical margin

≈¥≈ß®“°√âÕ¬≈– 50 ‡À≈◊Õ√âÕ¬≈– 15 ·≈–°“√‡ ’¬‡≈◊Õ¥

√–À«à“ß°“√ºà“µ—¥≈¥≈ß ·µàæ∫«à“°“√„Àâ neoadjuvant hor-

monal therapy ‰¡à‰¥â‡æ‘Ë¡Õ—µ√“°“√√Õ¥™’«‘µ¢ÕßºŸâªÉ«¬

ë °“√√—°…“ ADT √à«¡°—∫°“√©“¬· ß

°“√»÷°…“æ∫«à“ °“√„Àâ ADT √à«¡°—∫ °“√©“¬· ß

¡’ª√–‚¬™πå„πºŸâªÉ«¬√–¬– locally advanced disease ·≈–

ºŸâªÉ«¬∑’Ë¡’¡–‡√Áß™π‘¥  high grade ·≈– high stage ‚¥¬æ∫

Õ—µ√“°“√√Õ¥™’«‘µ¥’°«à“°≈ÿà¡∑’Ë‰¥â√—∫°“√©“¬· ß‡æ’¬ßÕ¬à“ß

‡¥’¬«

∫∑§«“¡æ‘‡»…

Àπà«¬»—≈¬»“ µ√å√–∫∫ªí  “«– ¿“§«‘™“»—≈¬»“ µ√å §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬‡™’¬ß„À¡à
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  √–¬–¢Õß¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

√–¬– T1a ‰¡à·π–π”„™â  hormonal therapy
√–¬– T1b - T2b ºŸâªÉ«¬∑’Ë¡’Õ“°“√ „™â√—°…“‡æ◊ËÕ≈¥Õ“°“√‚¥¬∑’ËºŸâªÉ«¬‰¡à‡À¡“– ¡ ”À√—∫°“√ºà“µ—¥
√–¬– T3 - T4 ºŸâªÉ«¬∑’Ë¡’Õ“°“√√–¬– T3 - T4  ∑’Ë≈ÿ°≈“¡¡“°

√–¥—∫ PSA  ¡“°°«à“ 25 ng/ml
ºŸâªÉ«¬‰¡à‡À¡“– ”À√—∫°“√ºà“µ—¥

√–¬–  N+, Mo ·π–π”√—°…“‚¥¬  hormonal treatment
√–¬– M+ ·π–π”√—°…“‚¥¬  hormonal treatment

°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°¥â«¬«‘∏’ hormonal therapy[2]

°≈‰°°“√¬—∫¬—Èß·π«°“√ÕÕ°ƒ∑∏‘Ï¢ÕßŒÕ√å‚¡π
androgen ª√–°Õ∫¥â«¬

- °“√¢®—¥µâπ°”‡π‘¥¢Õß°“√ √â“ßŒÕ√å‚¡π andro-

gen (Ablation of androgen sources) ‡™àπ °“√ºà“µ—¥

‡Õ“≈Ÿ°Õ—≥±–ÕÕ° (orchiectomy)

- °“√¬—∫¬—Èß°“√ √â“ßŒÕ√å‚¡π androgen (Inhibi-

tion of androgen synthesis)  ‡™àπ ¬“°≈ÿà¡  aminoglutethi-

mide, ketoconazole

- °“√¬—∫¬—ÈßŒÕ√å‚¡π‚¥¬µ√ß (Antiandrogen)  ‡™àπ

¬“°≈ÿà¡  cyprosterone acetate, flutamide, bicalutamide

·≈– nilutamide

- °“√¬—∫¬—Èß°“√ª≈àÕ¬ LHRH À√◊Õ LH (Inhibition

of LHRH or LH release) ‡™àπ ¬“°≈ÿà¡ŒÕ√å‚¡π estrogen

(DES), leuprolide, goserelin, triptorelin, histrelin,

cetrorelix ·≈– abarelix

- °“√¢®—¥µâπ°”‡π‘¥¢Õß°“√ √â“ßŒÕ√å‚¡π  andro-

gen (Ablation of androgen sources)

ë °“√ºà“µ—¥≈Ÿ°Õ—≥±–ÕÕ° (Orchiectomy)

°“√ºà“µ—¥≈Ÿ°Õ—≥±–ÕÕ° (orchiectomy)  ‡ªìπ

«‘∏’°“√√—°…“‚√§¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°√–¬–≈ÿ°≈“¡¥â«¬«‘∏’°“√„Àâ

ŒÕ√å‚¡π∑’Ë‡ªìπ gold standard ‡π◊ËÕß®“°°“√√—°…“¥â«¬«‘∏’π’È

 “¡“√∂≈¥√–¥—∫  testosterone „π‡≈◊Õ¥≈ß„π√–¥—∫µË”°«à“

50 ng/dl „πºŸâªÉ«¬¡“°°«à“√âÕ¬≈– 90 ´÷Ëß∂◊Õ«à“‡ªìπ√–¥—∫

castrate level ¿“¬„π 24 ™—Ë«‚¡ß  °“√ºà“µ—¥≈Ÿ°Õ—≥±–ÕÕ°

ª√–°Õ∫¥â«¬ °“√ºà“µ—¥·∫∫ simple À√◊Õ scrotal orchiec-

tomy ·≈–·∫∫ subcapsular orchiectomy ´÷Ëß«‘∏’ sub-

capsular orchiectory ‡ªìπ«‘∏’∑’ËÀ≈’°‡≈’Ë¬ßªí≠À“¥â“π®‘µ„®

µàÕºŸâªÉ«¬®“°°“√∑’Ë∂ÿßÕ—≥±–‰¡à¡’≈Ÿ°Õ—≥±– „πªí®®ÿ∫—π¡’°“√

„™â«‘∏’°“√√—°…“π’ÈπâÕ¬≈ß[3]

- °“√¬—∫¬—Èß°“√ √â“ßŒÕ√å‚¡π androgen (Inhibi-

tion of androgen synthesis)

ë ¬“ Aminoglutethimide

¬“ Aminoglutethimide ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß„π

¢—ÈπµÕπ‡√‘Ë¡·√°¢Õß°“√‚µ¢÷Èπ¢ÕßµàÕ¡≈Ÿ°À¡“° ‚¥¬°“√¬—∫¬—Èß

°“√ √â“ß aldosterone ·≈– cortisol ´÷ËßÕÕ°ƒ∑∏‘Ï‡À¡◊Õπ

°“√ºà“µ—¥‡Õ“µàÕ¡À¡«°‰µÕÕ° (adrenalectomy) ·µà°“√„™â

¬“™π‘¥π’È¡’§«“¡®”‡ªìπµâÕß‰¥â√—∫ cortisone ·≈– fludro-

cortisone ‡ √‘¡ º≈¢â“ß‡§’¬ß¢Õß¬“™π‘¥π’È§◊Õ Õ“°“√§≈◊Ëπ‰ â

Õ“‡®’¬π ¡’º◊Ëπ¢÷Èπ ÕàÕπ‡æ≈’¬ ‡«’¬π»’√…– ¿“«– hypothy-

roidism √«¡∂÷ß¿“«–µ“°√–µÿ° (nystagmus)

ë ¬“ ketoconazole

¬“ ketoconazole ‡ªìπ¬“°≈ÿà¡µâ“π‡™◊ÈÕ√“

ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß°≈‰° cytochrome P-450 ºà“π∑“ß 2 °≈‰°

§◊Õ

- ¬—∫¬—Èß°≈‰°  14 methylation  „π°“√‡ª≈’Ë¬π

lanosterol ‡ªìπ cholesterol

- ¬—∫¬—Èß°≈‰° 17, 20- desmolase „π°“√

‡ª≈’Ë¬π C21 steroid ‡ªìπ C19 steroid

º≈®“°°≈‰°°“√¬—∫¬—Èß∑—Èß Õß°≈‰°∑”„Àâ¬“

ketoconazole ¡’º≈µàÕ°“√ √â“ß steroid (steroid synthe-

sis) ∫√‘‡«≥≈Ÿ°Õ—≥±–·≈–µàÕ¡À¡“°‰µ  ¢âÕ¥’¢Õß¬“  keto-

conazole  §◊ÕÕÕ°ƒ∑∏‘Ï‡√Á« ‚¥¬ÕÕ°ƒ∑∏‘Ï¿“¬„π 4 ™—Ë«‚¡ß[4]

·µà‡π◊ËÕß®“°¬“π’È¡’ half life  —Èπ ®÷ß¡’§«“¡®”‡ªìπµâÕß

√—∫ª√–∑“π¬“ ketoconazole ¢π“¥ 400 ¡‘≈≈‘°√—¡ ∑ÿ°

8 ™—Ë«‚¡ß ·≈–‡π◊ËÕß®“°¬“ ketoconazole ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß
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∑’Ëµ”·Àπàß adrenal gland ¥â«¬ ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“π’È§«√‰¥â√—∫

hydrocortisone ¢π“¥ 20 ¡‘≈≈‘°√—¡ ‡ªìπ‡«≈“ 2 §√—ÈßµàÕ«—π

º≈¢â“ß‡§’¬ß¢Õß¬“ ketoconazole æ∫‰¥â∫àÕ¬·≈–‡π◊ËÕß®“°

¬“π’È¡’ half life  —Èπ ∑”„Àâ ‰¡à‰¥â„™â¬“™π‘¥π’È‡ªìπ∑“ß‡≈◊Õ°·√°

º≈¢â“ß‡§’¬ß∑’Ëæ∫ §◊Õ¿“«– gynecomastia ´÷Ëß‡°‘¥®“°°“√

‡ª≈’Ë¬π·ª≈ßÕ—µ√“ à«π¢Õß testosterone µàÕ estradiol

Õ“°“√ÕàÕπ‡æ≈’¬ ¿“«–°“√∑”ß“π¢Õßµ—∫·¬à≈ß °“√¡Õß‡ÀÁπ

¿“æº‘¥ª°µ‘ ·≈–Õ“°“√§≈◊Ëπ‰ âÕ“‡®’¬π

- °“√¬—∫¬—Èß‚¥¬µ√ßµàÕŒÕ√å‚¡π androgen (Anti-

androgen)

¬“ antiandrogen ¡’ 2 °≈ÿà¡§◊Õ

1. °≈ÿà¡ steroidal ª√–°Õ∫¥â«¬ ¬“ cyproterone

acetate

2. °≈ÿà¡ non-steroidal ª√–°Õ∫¥â«¬ ¬“ fluta-

mide, bicalutamide, nilutamide

¬“°≈ÿà¡ steroidal

ë ¬“ cyproterone acetate ÕÕ°ƒ∑∏‘Ï¬—∫¬—Èß∑’Ë

µ—«√—∫ androgen ‚¥¬µ√ß ‡ªìπº≈„Àâ√–¥—∫ŒÕ√å‚¡π  testo-

sterone  ≈¥≈ßÕ¬à“ß√«¥‡√Á«„πºŸâªÉ«¬√âÕ¬≈– 70 ∂÷ß√âÕ¬≈–

80 ‚¥¬ºà“π°≈‰° progestational central inhibition[5,6]

¢π“¥¢Õß¬“∑’Ë„™â§◊Õ 100 ¡‘≈≈‘°√—¡«—π≈– 2 ∂÷ß 3 §√—Èß

º≈¢â“ß‡§’¬ß∑’Ëæ∫§◊Õ §«“¡µâÕß°“√∑“ß‡æ»≈¥≈ß ¿“«–

∫°æ√àÕß¢Õß°“√·¢Áßµ—«¢ÕßÕß§™“µ·≈–¿“«–ÕàÕπ‡æ≈’¬

(lassitude) æ∫º≈¢â“ß‡§’¬ß¥â“π√–∫∫À—«„®·≈–À≈Õ¥‡≈◊Õ¥

‰¥â√âÕ¬≈– 10 ·≈–æ∫¿“«– gynecomastia ‰¥âπâÕ¬°«à“

√âÕ¬≈– 20 ¬“™π‘¥π’È„™â√—°…“¿“«–√âÕπ«Ÿ∫«“∫ (hot flush)

‰¥âº≈¥’ ‚¥¬„™â¢π“¥¬“ 50 ∂÷ß 100 ¡‘≈≈‘°√—¡µàÕ«—π

¬“°≈ÿà¡ non-steroidal

¬“°≈ÿà¡π’ÈÕÕ°ƒ∑∏‘Ï∫√‘‡«≥µ—«√—∫ androgen ∫√‘‡«≥

diencephalon ́ ÷Ëß‡ªìπ∫√‘‡«≥∑’Ë √â“ß LH-RH ‚¥¬¬“™π‘¥π’È

¡’º≈∑”„Àâ√–¥—∫ LH ·≈– testosterone ‡æ‘Ë¡¢÷Èπª√–¡“≥

1.5 ‡∑à“ ¬“°≈ÿà¡π’È®÷ß‰¡à∑”„Àâ‡°‘¥¿“«– hypogonadism ·≈–

‰¡à¡’ªí≠À“∑“ß‡æ»À≈—ß√—∫ª√–∑“π¬“ ·µàÕ“®æ∫¿“«–

gynecomastia ·≈–Õ“°“√ª«¥‡µâ“π¡ ¬“°≈ÿà¡  flutamide

¡’º≈„Àâ‡°‘¥∑âÕß‡ ’¬·≈–‡°‘¥¿“«– fulminant hepatitis

‰¥â[7]

ë ¬“ Flutamide[7]

¬“ flutamide ‡ªìπ¬“°≈ÿà¡ antiandrogen ™π‘¥

·√°∑’Ë„™â„π°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

¡’ metabolite (2-hydroxyflutamide) ∑’Ë¡’ half

life  —Èπ‡æ’¬ß 6 ™—Ë«‚¡ß ®÷ßµâÕß√—∫ª√–∑“π«—π≈– 3 §√—Èß

¡’°“√»÷°…“‡ª√’¬∫‡∑’¬∫√–À«à“ß  flutamide  °—∫¬“ diethyl-

stilbestrol (DES) 3 ¡‘≈≈‘°√—¡µàÕ«—π æ∫«à“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√

√—°…“¥â«¬¬“ DES ¡’™’«‘µ√Õ¥¡“°°«à“ (43.2 ‡¥◊ÕπµàÕ 28.5

‡¥◊Õπ)

ë ¬“ bicalutamide

¬“ bicalutamide ¡’ half life 6 «—π ∑”„Àâ

√—∫ª√–∑“π«—π≈– 1 §√—Èß ‚¥¬°≈‰°¥â“π  pharmacolkinetic

‰¡à∂Ÿ°√∫°«π¥â«¬ Õ“¬ÿ °“√∑”ß“π¢Õß‰µ À√◊Õ°“√∑”ß“π¢Õß

µ—∫‚¥¬ª°µ‘„™â¬“ bicalutamide ¢π“¥  50  ¡‘≈≈‘°√—¡µàÕ

«—π[8] °√≥’∑’Ë„™â¢π“¥ Ÿß ‡™àπ 150 ¡‘≈≈‘°√—¡µàÕ«—π ®–„Àâ

º≈°“√√—°…“‡∑à“°—∫°“√∑” castration „πºŸâªÉ«¬¡–‡√ÁßµàÕ¡

≈Ÿ°À¡“°„π√–¬–≈ÿ°≈“¡¥â«¬°“√„Àâ¬“·≈–°“√ºà“µ—¥  (medi-

cal and surgical castration) ¬“™π‘¥π’Èæ∫¿“«–  gyneco-

mastia ‰¥â√âÕ¬≈– 66.2  ·≈–Õ“°“√‡®Á∫‡µâ“π¡ √âÕ¬≈– 72.8

ë ¬“ nilutamide

¬“ nilutamide ¡’§à“ half life ‡∑à“°—∫ 56 ™—Ë«‚¡ß

‚¥¬√—∫ª√–∑“π 300 ¡‘≈≈‘°√—¡µàÕ«—π „π‡¥◊Õπ·√°¢Õß°“√

√—°…“ µ“¡¥â«¬¢π“¥ 150 ¡‘≈≈‘°√—¡µàÕ«—π„π‡¥◊Õπ∑’Ë 2 ¢÷Èπ

‰ª ¬“π’È¡’º≈„Àâ°“√ª√—∫µ—«‡¢â“°—∫§«“¡¡◊¥‰¥â™â“ ¬“™π‘¥π’È

∑”„Àâ‡°‘¥¿“«– interstitial pneumonitis À√◊Õ pulmonary

fibrosis ‰¥â√âÕ¬≈– 1

- °“√¬—∫¬—Èß°“√ª≈àÕ¬ LHRH À√◊Õ LH (Inhibi-

tion of LHRH or LH release)

¬“°≈ÿà¡π’Èª√–°Õ∫¥â«¬¬“°≈ÿà¡ LHRH agonist

·≈– LHRH antagonist

ë ¬“ LHRH agonist

¬“ LHRH agonist ÕÕ°ƒ∑∏‘Ï desensitiza-

tion µ—«√—∫ LHRH ∫√‘‡«≥µàÕ¡ pituitary  à«πÀπâ“ À≈—ß‰¥â

√—∫¬“ LHRH ¡“„π™à«ß‡«≈“Àπ÷Ëß ®–¡’º≈„Àâ¡’°“√À¬ÿ¥ √â“ß

LH ‡ªìπº≈„Àâ√–¥—∫ testosterone ≈¥≈ß ´÷Ëßæ∫«à“°“√‰¥â

√—∫¬“ LHRH agonist ¡’º≈°“√√—°…“‡∑’¬∫‡∑à“°—∫°“√ºà“µ—¥

‡Õ“≈Ÿ°Õ—≥±–ÕÕ° (orchiectomy) ´÷Ëß„πªí®®ÿ∫—π¬“°≈ÿà¡π’È

¡’¢π“¥ 1 ‡¥◊Õπ∂÷ß 1 ªï ®“°°≈‰°¢Õß¬“™π‘¥π’È ¡’º≈„Àâ

√–¥—∫ LH ‡æ‘Ë¡¢÷Èπ‡ªìπ 10 ‡∑à“„π™à«ß‡«≈“ 10 ∂÷ß 20 «—π

À≈—ß[9]°“√©’¥§√—Èß·√° ´÷Ëß‡√’¬°«à“ çflare periodé ‡ªìπº≈

„Àâ√–¥—∫  testosterone  Ÿßµ“¡¡“ ́ ÷Ëß°“√∑’Ë¡’ testosterone

 Ÿß¡“°‡ªìπº≈„Àâ‡°‘¥Õ—πµ√“¬∂÷ß™’«‘µ‰¥â ®÷ß·π–π”„Àâ„™â¬“
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antiandrogen √à«¡¥â«¬„π™à«ß·√°§◊Õ ª√–¡“≥ 21 ∂÷ß 28

«—π  ‡æ◊ËÕ¬—∫¬—Èß°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫ testosterone À√◊ÕÕ“®

„Àâ¬“ antiandrogen °àÕπ©’¥ LHRH agonist 2  —ª¥“Àå

ë ¬“ LHRH antagonist[9]

¬“ LHRH antagonist ÕÕ°ƒ∑∏‘Ï∑’Ëµ—«√—∫

LHRH ∫√‘‡«≥µàÕ¡ pituitary ‚¥¬∑—π∑’  “¡“√∂≈¥√–¥—∫

LH „π‡≈◊Õ¥‰¥â√âÕ¬≈– 84 ¿“¬„π 24 ™—Ë«‚¡ß ¢âÕ‰¥â‡ª√’¬∫

¢Õß¬“°≈ÿà¡π’È §◊Õ ‰¡àæ∫¿“«– flare period  ®“°  LH  ·≈–

testosterone ∑’Ë Ÿß¢÷Èπ ·≈–‰¡à®”‡ªìπµâÕß„™â¬“  antiandro-

gen √à«¡¥â«¬ ¬“°≈ÿà¡π’Èª√–°Õ∫¥â«¬¬“ abarelix ́ ÷Ëß “¡“√∂

≈¥√–¥—∫  testosterone ‰¥â√«¥‡√Á« ‚¥¬æ∫ castrate level

‰¥â√âÕ¬≈– 34.5, 60.5 ·≈– 98.1 ¿“¬„π  2, 4 ·≈–  28 «—π

À≈—ß‰¥â√—∫¬“µ“¡≈”¥—∫ ¬“°≈ÿà¡π’È¬—ß‰¡à‡ªìπ∑’Ëπ‘¬¡‡π◊ËÕß®“°¡’

º≈¢â“ß‡§’¬ß¥â“π histamine-mediated side effect

°“√µÕ∫ πÕß androgen blockade À≈—ß‰¥â√—∫ hor-

monal therapy

°“√µÕ∫ πÕßÀ≈—ß‰¥â√—∫°“√√—°…“ androgen depri-

vation therapy (ADT) ∑’Ë√«¥‡√Á«‡ªìπ ‘Ëß∫àß∫Õ°æ¬“°√≥å

¢Õß‚√§∑’Ë¥’∑’Ë ÿ¥ °“√µÕ∫ πÕß∑’Ë‰¡à¥’®–¡’‚Õ°“ ‡°‘¥¿“«–

androgen refractory ‰¥â Ÿß ´÷ËßºŸâªÉ«¬∑’Ë¡’√–¥—∫ PSA ≈¥≈ß

¡“°°«à“√âÕ¬≈– 80 ¿“¬„π 1 ‡¥◊Õπ ∫àß∂÷ßÕ—µ√“°“√ª≈Õ¥

®“°°“√·¬à≈ß¢Õß‚√§ (disease free progression) ‰¥â¬“«

π“π °√≥’∑’Ë‡ªìπ hormonal refractory °àÕπ≈ÿ°≈“¡‰ª∫√‘‡«≥

°√–¥Ÿ° ®–¡’°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ PSA °àÕπ¡’Õ“°“√ª√–¡“≥

7.3 ‡¥◊Õπ

¿“«–·∑√°´âÕπ¢Õß¬“  hormonal therapy
ë ¿“«– osteoporosis ºŸâªÉ«¬∑’Ë‰¥â√—∫¬“  hormonal

therapy ¡’‚Õ°“ ‡°‘¥¿“«– osteopenia ·≈– osteoporosis

‰¥â Ÿß °“√«‘®—¬æ∫«à“¡’ºŸâªÉ«¬¡“°°«à“√âÕ¬≈– 50 ∑’Ë¡’¿“«–

osteopenia ·≈– osteoporosis °àÕπ°“√√—°…“¥â«¬«‘∏’π’È[10]

ºŸâªÉ«¬∑ÿ°§π®”‡ªìπµâÕß‰¥â√—∫°“√µ√«®§à“ bone mineral

density (BMD) ºŸâªÉ«¬∑’Ë¡’¿“«– osteoporosis ·≈– osteo-

penia §«√‰¥â√—∫¬“°≈ÿà¡ bisphosphonate

ë ¿“«– hot flashes æ∫‰¥â∫àÕ¬ §◊Õ√âÕ¬≈– 50

∂÷ß√âÕ¬≈– 80 ·µà¿“«–π’È ‰¡à¡’Õ—πµ√“¬∂÷ß™’«‘µ  à«π„À≠à®–

√—°…“ ‡¡◊ËÕºŸâªÉ«¬¡’Õ“°“√√∫°«π ¬“∑’Ë„™â√—°…“¿“«–·∑√°´âÕπ

π’È§◊Õ ¬“°≈ÿà¡ progestational agent ‡™àπ megestrol ace-

tate, cyprosterone acetate ŒÕ√å‚¡π estrogen √–¥—∫µË”

¬“°≈ÿà¡ antidepression ™π‘¥ selective serotonin reup-

µ“√“ß· ¥ß¬“∑’Ë„™â‡ªìπ hormonal therapy „π°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°

°≈ÿà¡¬“

Gonadotropin-
releasing hormone
(GnRH) agonists
GnRH antagonist

Adrenal ablating

Androgen receptor
antagonist

5α reductase
inhibitor

™◊ËÕ¬“

Leuprolide
Goserelin

Abarelix

Ketoconazole

Flutamide
Bicalutamide
Nilutamide
Finasteride

µ”·ÀπàßÕÕ°ƒ∑∏‘Ï

µàÕ¡  pituitary
 à«πÀπâ“

µàÕ¡ pituitary
 à«πÀπâ“
µàÕ¡ adrenal

µàÕ¡≈Ÿ°À¡“°

µàÕ¡≈Ÿ°À¡“°

°≈‰°°“√ÕÕ°ƒ∑∏‘Ï

≈¥°“√À≈—Ëß LH

¬—∫¬—Èß GnRH
receptor ‚¥¬µ√ß
≈¥°“√ √â“ß
androgen ®“°
°“√Àâ“¡‡Õπ‰´¡å
cytochrome P450
®—∫°—∫µ—«√—∫
androgen ‚¥¬µ√ß

¬—∫¬—Èß°“√‡ª≈’Ë¬π
testosterone
‡ªìπ DHT

§«“¡‡ ’Ë¬ß

¿“«– testosterone surge

¿“«– anaphylaxis

adrenal insufficiency

gynecomastia ·≈–‡®Á∫‡µâ“π¡
√–¥—∫‡Õπ‰´¡å transaminase ‡æ‘Ë¡
¢÷Èπ
‰¡à„™à‡ªìπ¡“µ√∞“π„π°“√√—°…“
¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°
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take inhibitor ·≈–¬“ venlafaxine ¢π“¥ 12.5 ¡‘≈≈‘°√—¡

µàÕ«—π ´÷Ëß “¡“√∂≈¥Õ“°“√‰¥â¡“°°«à“√âÕ¬≈– 50[11]

ë ¿“«–º‘¥ª°µ‘∑“ß‡æ» (sexual dysfunction) ‡™àπ

¿“«– erectile dysfunction ·≈–§«“¡µâÕß°“√∑“ß‡æ»≈¥

≈ß (loss of libido) æ∫‰¥â∫àÕ¬À≈—ß‰¥â√—∫ hormonal therapy

ºŸâªÉ«¬ª√–¡“≥√âÕ¬≈– 20 ∑’Ë¡’‡æ» —¡æ—π∏ÿå‰¥â∫â“ß ·≈–æ∫

ºŸâªÉ«¬∑’Ë¡’§«“¡µâÕß°“√∑“ß‡æ»‡ªìπª°µ‘‡æ’¬ß√âÕ¬≈– 5

ë ¿“«–º‘¥ª°µ‘¥â“π§«“¡®” (cognitive function)

ë ¿“«–º‘¥ª°µ‘¥â“π body composition  ‡™àπ

§«“¡º‘¥ª°µ‘¢Õß°≈â“¡‡π◊ÈÕ·≈–‰¢¡—π ‚¥¬æ∫¡’°“√≈¥≈ß¢Õß

§«“¡·¢Áß·√ß¢Õß°≈â“¡‡π◊ÈÕ ·≈–°“√‡æ‘Ë¡¢÷Èπ¢Õß√–¥—∫‰¢¡—π

„π√à“ß°“¬ ‚¥¬¡’πÈ”Àπ—°µ—«‡æ‘Ë¡¢÷Èπ√âÕ¬≈– 1.8 ∂÷ß√âÕ¬≈– 3.8

ë ¿“«– gynecomastia ¡’ “‡Àµÿ®“°°“√‡ª≈’Ë¬π

testosterone ‡ªìπ estradiol ®“°°“√√—∫ª√–∑“π¬“  bicalu-

tamide ¢π“¥ 150 ¡‘≈≈‘°√—¡ ‚¥¬æ∫ gynecomastia

√âÕ¬≈– 66.3 ·≈– mastodynia ª«¥∫√‘‡«≥‡µâ“π¡

√âÕ¬≈– 72.7 ¿“«–π’È “¡“√∂√—°…“„ÀâÕ“°“√ª«¥≈¥≈ß

·≈–ªÑÕß°—π°“√‡°‘¥¿“«–º‘¥ª°µ‘π’È ‰¥â‚¥¬°“√©“¬· ß ¢π“¥

10 Gy[12] ºŸâªÉ«¬∫“ß√“¬®”‡ªìπµâÕß√—∫°“√ºà“µ—¥ lipo-

suction ·≈–∑” subcutaneous mastectomy À√◊Õ„™â

¬“°≈ÿà¡ selective estrogen receptor modulator ‡™àπ ¬“

tamoxifen

ë ¿“«– ’́¥ ¿“«–º‘¥ª°µ‘π’Èæ∫‰¥â√âÕ¬≈– 90 ¢ÕßºŸâªÉ«¬

∑’Ë ‰¥â√—∫ combination hormonal therapy ‚¥¬¡’√–¥—∫

hemoglobin ≈¥≈ß√âÕ¬≈– 10 À≈—ß°“√√—°…“
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Role of HDR High Dose Rate Temporary
Brachytherapy for Prostate Cancer

Apichart Panichevaluk M.D.

HDR temporary brachytherapy is a form of

internal radiation therapy which is used in combina-

tion with external beam radiation therapy. The HDR

iridium-192 radiation source is delivered through the

metallic needles which are directly inserted in to the

prostate gland by using TRUS guided. A computer

controlled machine called a remote after-loader

pushes a tiny radioactive iridium-192 source (0.9 mm.

in diameter) in to a positioned at a number of dwell

positions to deliver the radiation dose within the

prostate. These dwell positions are determined with

the aid of a planning computer allowing an optimal

dosage to the prostate. The treatment can also be

tailored and the various dwell positions of the radio-

active source can be altered on the computer

to give the best dose distribution within the prostate

to minimize the dose to urethra and also to

surrounding structure, in particular the rectum. The

ability of radiation dose to be modified after the

needles are placed within the prostate is one of the

major advantages of HDR Brachytherapy. Other

advantages of HDR brachytherapy include the lack

of radiation exposure to hospital personnel and family

members and the ability to implant HDR catheters in

periprostatic tissues so that patients at risk for

seminal vesicle or extraprostatic disease can be

adequately treated. Finally, recent radiobiological

calculations (of a low a/β ratio) for prostate cancer

suggests that the use of HDR brachytherapy may

increase the therapeutic ratio and lead to better

tumor control.

At Bumrungrad international hospital began

doing the HDR temporary Brachytherapy for

prostate cancer since 2004. The probability that cancer

has spread beyond the prostate gland can be

estimated by the Partin tables. HDR brachytherapy

program can be used for a wide range of prostate

stages, PSA values, and tumor grade. Combined HDR

brachytherapy and EBRT is used for patients with

locally more advanced disease within or around the

prostate, those with higher PSA levels or higher

pathology (Gleason 8-10) grade. Delivery of EBRT

expands the area of treatment beyond the prostate

into other regions of the pelvis where microscopic

∫∑§«“¡æ‘‡»…

Horizon Regional Center Bumrungrad Hospital
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deposits of disease may be present but undetected.

Combined HDR and EBRT therapy patients undergo

two HDR implants a week apart with two HDR

radiation treatments (also called fractions), approxi-

mately weeks later a short (5 weeks) course of EBRT

(5 fractions per week) is given. This treatment can

also certainly be used for many tumors which are

considered too advanced for radical prostatectomy.

As long as there is no obvious spread to distant

areas of the body like the bones this treatment can

be considered.

Eligible patients include:

Any tumor stage (T1 - T3)

ë A wide range of sizes of prostate glands

(large glands will require hormone therapy prior to

brachytherapy)

ë No known spread of cancer to other parts

of the body, like the bones or lymph nodes

ë No set PSA limit

ë No set Gleason limit

ë Previous trans-urethral resection of prostate

(TURP / TUPR) is okay, but there is a higher chance

of urinary control problems with any kind of treat-

ment.

ë Acceptable health

The advantages of HDR brachytherapy for

prostate cancer are:

ë Organ Preservation (structure and function)

ë Accuracy and precision of radiation dose

delivery

ë Knowledge of radiation dose before treat-

ment is given

ë Ability to shape the radiation dose to fit the

tumor and avoid normal tissue

ë Fewer urinary, rectal and sexual side effects

ë No radiation source (seeds) migration into

other organs

ë No radiation exposure to other people

ë Short course of treatment measured in days

to weeks rather than months (as with permanent

seeds or external beam)

ë Excellent coverage of microscopic exten-

sion of cancer immediately beyond the prostate

ë Minimizes areas of radiation overdose (hot

spots) or underdose (cold spots) within the prostate

ë Organ motion (target movement) is not an

issue for HDR as it is with EBRT

ë It can be an effective treatment (termed

çsalvageé)for cancer recurrence

ë Combined HDR brachytherapy offers several

other advantages over the 7-8 week course of EBRT

without HDR. It offers the best opportunity to control

the distribution of radiation within and around the

prostate (dosimetry). Control rates are correspondingly

high and complication rates low with HDR brachy-

therapy. Simultaneous with the best dosimetry the

HDR and EBRT treatment course is shorter (more

accelerated) than EBRT alone. The radiobiologic

advantages (as well as convenience) to shorter

treatment courses in the treatment of prostate cancer

are now well known.

Results
We have treated approximately 100 patients

with a wide range of stages. We have recently

analyzed the result is a 5 year actuarial cancer-free

rate of 95% for intermediate to high risk localized

prostate cancer patients,  nearly all our patients are

currently free from cancer recurrence. The majority

of our cancer recurrences to date have been in the

bones or lymph glands in patients with aggressive

high-risk prostate cancer. This is likely because the

cancer had already spread in these patients by the

time they were treated, but the metastases were still

too small to be picked up on scans.

The side effects have been very favorable. It is
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typical to have urethral, bladder, and rectal irritation

for a few months following the HDR and external

beam. However, we have had no cases of serious

long term rectal injury. The chance of requiring

urinary pads because of leakage is 2.5% overall. The

risk of developing impotency is approximately 35 -

40% for those treated with HDR plus external beam.

This is similar to other forms of radiation or brachy-

therapy, but better than the risk with standard

prostatectomy. If impotency develops, it can still

usually be helped with Viagra or other drugs or

devices. Studies show that the chance of becoming

impotent is lower for those who are younger or more

sexually active before treatment.
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Robotic Assisted Laparoscopic Radical
Prostatectomy: When cure can come
with quality of life.

Sittiporn Srinualnad M.D., Msc (London), FRCS (Glasgow)

Abstract
Introduction: There are many options of treatment in early prostate cancer patients. Nowadays, the

patients seek treatment aiming for cure without much troublesome. Robotic Assisted Laparoscopic

Radical Prostatectomy is one of them.

Objective: To evaluate oncological and functional outcome of Robotic Assisted Laparoscopic Radical

Prostatectomy performed by a single surgeonûs experience.

Materials and Methods: 155 patients with localized prostate cancer who underwent Robotic Assisted

Laparoscopic Radical Prostatectomy were enrolled.  Oncological and functional outcomes were evaluated.

Results: Within the last 48 cases, positive surgical margin rate was reported as 12.5% in pathological pT2

disease.  One year after surgery, continence (pad free) rate and potency (successful sexual intercourse)

rate were reported as 81.8% and 78 %, respectively.

Conclusion: Robotic Assisted Laparoscopic Radical Prostatectomy is one of the treatment options for

early prostate cancer patients who aim for cure the lethal disease with good quality of life.

Keyword: radical prostatectomy, prostate cancer, robotic prostatectomy, impotency

∫∑§«“¡æ‘‡»…

Division of Urology, Department of Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University.
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Introduction
Prostate cancer is found more often than

before in Thai male.  This is due to increasing numbers

of elderly people and a screening tool with PSA test.

Patients with prostate cancer are seeking the

treatment option, which provides them a good cancer

control without much compromising of their (routine)

life-style. There are many modalities of treatment for

early prostate cancer patients; each has pros and

cons. To date Robotic Assisted Laparoscopic Radical

Prostatectomy (RALRP) is one of the gold standard

treatment for early prostate cancer patients.  Robotic

Prostatectomy was firstly reported in Thailand in

2007[1]. Since then the numbers of such surgery has

been rapidly increased[2-6].  This article is meant to

summarize the oncological outcomes and functional

outcomes of the RALRP.

Material and Method
Data from 155 patients with prostate cancer,

who had successfully undergone RALRP by the

author at the department of Surgery, Faculty of

Medicine, Siriraj Hospital was retrieved.  The studied

protocol was approved by the Facultyûs ethical

committee.  Perioperative data, operative results and

oncological outcomes were analysed. Functional

outcomes were evaluated on 3, 6, 9, 12 months after

the surgery by questionnaires of numbers of pad

required and ability to have successful intercourse

(SHIM scores).

Results
Average age of the patients was 66.7 years.

Mean serum PSA was 18 ng/ml. The average operative

time, blood loss, catheterization time and hospital

stay were 156.7 minutes, 436.4 mls, 8.8 days and 7.5

days, respectively. Transfusion rate was 9%, most of

them were in the first 50 cases. All data was shown

in table 1.

Pathological outcomes reported positive surgical

margin rate of 20.00% and 60.00% in pT2 and pT3,

respectively.  However, sub-group analysis has shown

that in the last 48 consecutive cases the positive

surgical margin in pT2 case has been reduced from

27.7% to 12.5%, having compared to the first 47

cases, as shown in table 2.

Total continence (pad free) was reported at

12.7%, 36.1%, 66.7% and 81.1% on 1st month, 3rd

month, 6th month and 12th month after surgery,

respectively, as shown in table 3.

59 patients with sexually active prior to the

operation (SHIM scores > 20) had  undergone nerve

Minimum Maximum Mean Std.Deviation

Age (year) 49 82 66.66 7.86
PSA (ng/ml) 1.78 300 18.01 30.49
IPSS 0 26 12.32 5.72
SHIM 0 25 14.38 7.72
Prostatic weight (gm) 9.3 160 42.38 18.90
Operative time (min) 70 720 156.72 74.10
Intra operative blood loss (ml) 50 2500 436.36 358.98
Tot.days of cath insertion (day) 5 23 8.76 3.87
Hospital stay (day) 3 28 7.52 3.16

Table 1  Dermographic Data
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sparing procedure.  Erection with successful sexual

intercourse was reported at 15.3%, 54.8%, 68% and

78% on 3rd month, 6th month, 9th month, and 12th

month, respectively, as shown in table 4.

Complication was found in 19 cases (12.26%).

Two patients had experience major complication

including 1 pulmonary emboli and 1 pelvic collection

with sepsis. All complications were reported in

table 5.

Discussion
There are two major concerns of patients with

prostate cancer, namely, cancer control and functional

outcomes. Previously, the author had reported

oncological and functional outcomes of RALRP in

112 prostate cancer patients [6]. The goal of surgery

is to completely remove cancer tissue, whilst pre-

serving continence and erectile function. In the present

study has shown that a decline in the positive surgical

margin rate as the author gains experience with

RALRP. It is the authorûs believe that with experience

one can achieve a lower positive margin rate in

pathological T2 cancer with RALRP than with open

Radical Prostatectomy or Laparoscopic Radical

Prostatectomy.

In most patients, incontinence is a major

concern when considering Radical Prostatectomy.

Staging Number of case % of Positive Margin
pT2 95 20%

Case no.1-47 47 27.66%
Case no.48-95 48 12.50%

pT3 60 60.00%
Case no.1-30 30 70.00%
Case no.31-60 30 50.00%

Table 2  Pathological outcomes

Duration Post Total Continence Rate
Operation (months)

1 12.70%

3 36.10%
6 66.70%
12 81.10%

Table 3  Continence outcomes

Duration after Full erection with sexual
surgery (months) intercourse rate

3 15.3%
6 54.8%
9 68%
12 78%

Table 4  Potency outcomes

N=155 Complication Number

Major Pulmonary Emboli 1
Pelvic collection with sepsis 1

Minor Stricture of anastomosis 4
Bleeding required blood transfusion 3
Orchitis 3
Prolong drainage 2
Foley catheter dislodge 2
Pelvic collection 1
Retention of Urine 1
UTI 1

Table 5  Complication
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During surgery one must be very careful to dissect

around the prostatic apex. With Robotic technology,

meticulous dissection and precise anastomosis can

help limit scarring and inflammation, which may be

beneficial to continence control. There are several

surgical techniques aiming to reduce incontinence

rate[7,8]. However, these surgical techniques are made

independent of surgeonsû experiences.  To date, there

has been no randomized control trial to evaluate

such techniques. In the present study, the author

has shown that continence rate is reasonably good,

although a small proportion of the patients continue

to have incontinence after 1 year. Better understanding

of the anatomy and physiology could help delineate

surgical techniques that may be, one day, eliminate

the problem.

The promise of well-preserved erectile function

is one of the driving forces behind the acceptance

of RALRP. In this study, patients undergone nerve-

sparing procedure can gain erection in 78% which is

comparable to many studies [9-12]. With superb

visualization and meticulous dissection, the neuro-

vascular bundle can be well preserved.  It is essential

to remember that preserving erectile function at the

expense of leaving cancer cells behind do more harm

than good to the patients. The author strongly

believes that erectile function can be well preserved

by using endo-wrist technology, excellent visualization

and good cases selection.

Conclusion
Robotic Assisted Laparoscopic Radical Prosta-

tectomy has been widely accepted as one of the

treatment option in early prostate cancer patients.  It

is now well established in Thailand as the patients

undergone the procedure can gain benefit of a good

cancer control, which aims for cure the disease.

Furthermore, quality of life has not been much inter-

fered after the procedure. Therefore, the procedure

should be offered to the young patients, who consider

excellent cancer elimination with good quality of life.
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§«“¡‡ªìπ¡“·≈–§«“¡ ”§—≠¢Õßªí≠À“
Àπà«¬ºà“µ—¥·≈–µ√«®æ‘‡»…√–∫∫ªí  “«– „Àâ∫√‘°“√

ºŸâªÉ«¬∑’ËµâÕß∑”À—µ∂°“√ ‚¥¬„™â‡§√◊ËÕß¡◊Õæ‘‡»…„π°“√ àÕß°≈âÕß

µ√«®¿“¬„π°√–‡æ“–ªí  “«– (Cystoscopy) ‡æ◊ËÕ«‘π‘®©—¬

‚√§Õ’°∑—Èßµ√«®¥Ÿ§«“¡º‘¥ª°µ‘„π°√–‡æ“–ªí  “«–À√◊Õ„ à “¬

√–∫“¬„π∑àÕ‰µ[1] Õÿª°√≥å∑ÿ°™‘ÈπµâÕß –Õ“¥ª√“»®“°‡™◊ÈÕ

¢≥–µ√«®®–„ àπÈ”‡¢â“‰ª„π°√–‡æ“–ªí  “«–‡æ◊ËÕ„Àâ°√–‡æ“–

ªí  “«–¢¬“¬µ—« ∑”„Àâ “¡“√∂¡Õß‡ÀÁπ√“¬≈–‡Õ’¬¥¿“¬„π

°√–‡æ“–ªí  “«–‰¥â·≈–ºŸâªÉ«¬Õ“®‡°‘¥Õ“°“√ª«¥‡∫àß∑”„Àâ

¡’·√ß¥—π„π°√–‡æ“–ªí  “«–‡æ‘Ë¡¡“°¢÷Èπ ́ ÷Ëß®–∑”„ÀâπÈ”‰À≈

¬âÕπ°≈—∫‡¢â“ Ÿà¿“™π–„ àπÈ”‡°‘¥°“√ªπ‡ªóôÕπ (Contamina-

tion) ¢Õß¿“™π–„ àπÈ”‰¥â

ª√–°Õ∫°—∫ºŸâªÉ«¬∑’Ë¡“√—∫∫√‘°“√ àÕß°≈âÕßµ√«®¿“¬„π

°√–‡æ“–ªí  “«–¡’ª√‘¡“≥¡“°  ‡©≈’Ë¬«—π≈– 20-25 √“¬[2]

∂â“µâÕß‡ª≈’Ë¬π¿“™π–„ àπÈ”∑ÿ°§√—Èß®–∑”„Àâ ‘Èπ‡ª≈◊Õß·√ßß“π

·≈–‡ ’¬‡«≈“ Õÿª°√≥å‰¡à‡æ’¬ßæÕ·≈–æ√âÕ¡„™â „πÕ¥’µµ—«

°—ππÈ”‰À≈¬âÕπ°≈—∫ª√–°Õ∫¥â«¬¢âÕµàÕ  ·µπ‡≈  (Stainless

Connector) ¿“¬„π¡’·∑àß·°â«·§ª´Ÿ≈·≈–¢¥≈«¥‡≈Á°Ê

¢¥‡ªìπ«ß‡æ◊ËÕ‡ªìπµ—«°—ππÈ”‰À≈¬âÕπ°≈—∫ (√Ÿª∑’Ë 1) À≈—ß„™âß“π

µâÕß≈â“ß∑”§«“¡ –Õ“¥ ¡—°æ∫«à“·∑àß·°â«·µ°À√◊Õ‡°‘¥°“√

·∑àß·°â«

¢¥≈«¥

√Ÿª∑’Ë 1
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‡ ’¬À“¬‰¡à “¡“√∂´àÕ¡·´¡‰¥â ‰¡à¡’µ—«·∑π®”Àπà“¬∑”„Àâ ‰¡à¡’

Õÿª°√≥å„™â ®“°ªí≠À“¥—ß°≈à“«ºŸâª√–¥‘…∞å®÷ß¥—¥·ª≈ß „™â«— ¥ÿ

∑’Ë¡’„πÀπà«¬ß“π¡“ ∑”‡ªìπµ—«°—ππÈ”‰À≈¬âÕπ°≈—∫

«—µ∂ÿª√– ß§å
‡æ◊ËÕªÑÕß°—ππÈ”‰À≈¬âÕπ°≈—∫ Ÿà¿“™π–„ àπÈ”¢≥– àÕß

°≈âÕßµ√«®°√–‡æ“–ªí  “«–

¢—ÈπµÕπ°“√æ—≤π“µ—«°—ππÈ”‰À≈¬âÕπ°≈—∫
°“√æ—≤π“¢Õßµ—«°—ππÈ”‰À≈¬âÕπ°≈—∫®“°¢Õß‡¥‘¡  ́ ÷Ëß

ª√–°Õ∫¥â«¬·∑àß·°â«≈—°…≥–‡ªìπ·§ª´Ÿ≈ ÿ≠≠“°“»·≈–

¢¥≈«¥∫√√®ÿÕ¬Ÿà¥â“π„π ´÷Ëß·∑àß·°â«¡—°·µ°™”√ÿ¥À“¢Õß∑¥

·∑π‰¡à‰¥â®÷ß‰¥âæ¬“¬“¡À“«— ¥ÿÕ◊Ëπ¡“∑¥·∑π ¡’°“√æ—≤π“

¥—ßπ’È

1. „™âª≈Õ°‡¢Á¡©’¥¬“ ¡“µ—¥„Àâ —Èπ°«à“§«“¡¬“«¿“¬

„π¢Õß¢âÕµàÕ (Stainless Connector) ·≈–∫“° à«π¢Õ∫¥â“π

≈à“ß„Àâ‡ªìπ√àÕß ‡æ◊ËÕ„ÀâπÈ”ºà“π‰¥â„™â≈Ÿ°ªóπ‡≈Á°Ê (≈Ÿ°‚≈À–

∑√ß°≈¡¡’πÈ”Àπ—°‡ âπºà“»Ÿπ¬å°≈“ß 5 ¡‘≈≈‘‡¡µ√) «“ß¥â“π∫π

ª≈Õ°‡¢Á¡ ·≈â«„ à„π¢âÕµàÕ ‚¥¬„Àâ¥â“π∑’Ë¡’√Õ¬∫“°Õ¬Ÿà¥â“π≈à“ß

‡æ◊ËÕ„ÀâπÈ”‰À≈≈ß‰¥â ¢≥–π’È ‰¡à‰¥âπ”¡“„™â‡æ√“–¬—ß¡’°“√√—Ë«Õ¬Ÿà

∫â“ß (¥—ß√Ÿª∑’Ë 2)

2. ‰¥â∑¥≈Õß„À¡à‚¥¬„™â·°π≈Ÿ° Ÿ∫¢Õß°√–∫Õ°©’¥¬“

(syringe) æ≈“ µ‘°¢π“¥ 3 ´’.´’. µ—¥¥â“π ’¢“«„Àâ —Èπ°«à“

§«“¡¬“«¿“¬„π¢Õß¢âÕµàÕ (Stainless Connector) „ à„π

¢âÕµàÕ‚¥¬„Àâ¥â“π∑’Ë¡’≈Ÿ°¬“ß ’¥”À—π¢÷Èπ¥â“π∫π ¥â“π ’¢“«®–

‡ªìπ√Õ¬·©°Õ¬Ÿà·≈â«®÷ß‰¡à¡’ªí≠À“°“√‰À≈¢ÕßπÈ” Ÿà¥â“π≈à“ß

∑”„ÀâπÈ”‰À≈≈ß‰¥â –¥«° ·µà∂â“ºŸâªÉ«¬‡∫àß∑”„Àâ‡°‘¥·√ß¥—π

πÈ”¢÷Èπ‰ª µ—«≈Ÿ° Ÿ∫¥â“π∫π∑’Ë∑”¥â«¬¬“ß ’¥”¡’≈—°…≥–‚§âß¡π

·≈–·√ß¥—ππ—Èπ®–¥—π„Àâ≈Ÿ°¬“ß ’¥”≈Õ¬µ—«¢÷Èπ‰ªÕÿ¥™àÕß∑“ß

πÈ”‰À≈‡¢â“¡“∑”„Àâ “¡“√∂°—ππÈ”‰À≈¬âÕπ°≈—∫‰¥â ·µà¬—ß¡’

°“√√—Ë«Õ¬Ÿà∫â“ß ®÷ßæ—≤π“µàÕ‰ª¬—ß¢âÕ∑’Ë 3

3. „™â°√–∫Õ°©’¥¬“µ—¥„Àâ —Èπª√–¡“≥ 0.3 ‡´πµ‘‡¡µ√

 «¡‡¢â“¥â«¬°—πÕ’°™—ÈπÀπ÷Ëß æ∫«à“°—ππÈ”‰À≈¬âÕπ°≈—∫‰¥â¥’

¢÷Èπ

√Ÿª∑’Ë 2

ª≈Õ°‡¢Á¡©’¥¬“ ∫“° à«π¢Õ∫¥â“π≈à“ß„Àâ‡ªìπ√àÕß

≈Ÿ°‚≈À–∑√ß°≈¡¡’πÈ”Àπ—°‡ âπºà“»Ÿπ¬å°≈“ß 5 ¡.¡.
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Õÿª°√≥å
1. ¢âÕµàÕ ·µπ·≈  (Stainless connector) À¡ÿπ

‡°≈’¬«‡ªî¥ÕÕ°‰¥â µ‘¥ µ‘°‡°Õ√å·∂∫ ’‡æ◊ËÕ∫Õ°∑‘»∑“ßπÈ”‰À≈

 2. °√–∫Õ°©’¥¬“æ≈“ µ‘° (syringe) 3 ´’´’.

 3. ‰¡â∫√√∑—¥

 4. „∫¡’¥§—µ‡µÕ√å

 5. ª“°°“ (√Ÿª∑’Ë 5)

≈—°…≥–°“√„™âß“π‚¥¬√«¡

·≈–«‘∏’°“√µàÕ “¬πÈ”‡¢â“°—∫¢âÕµàÕ

∑’Ë¡’°≈‰°°—π‰À≈¬âÕπ°≈—∫Õ¬Ÿà

¿“¬„π¢≥–„™âß“π (√Ÿª∑’Ë 6)

√Ÿª∑’Ë 5

√Ÿª∑’Ë 4√Ÿª∑’Ë 3

°√–∫Õ°©’¥¬“µ—¥ 0.3 ´’´’.

·°π≈Ÿ° Ÿ∫©’¥ µ—¥ 3.5 ´¡.

1

2

3

4

5
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«‘∏’°“√∑”
1. ·°π°√–∫Õ°©’¥¬“∑’Ë®–„™â‡ªìπ°≈‰°°—ππÈ”‰À≈

¬âÕπ°≈—∫

2. µ—«¢âÕµàÕ (Stainless connector) ∑’ËÀ¡ÿπ‡°≈’¬«

‡ªî¥ÕÕ°‰¥â µ‘¥ µ‘°‡°Õ√å·∂∫ ’‡ªìπ —≠≈—°…≥å¥â“π≈à“ß∑’Ë¢âÕµàÕ

‡æ◊ËÕ∫Õ°∑‘»∑“ß°“√‰À≈≈ß¢ÕßπÈ” (√Ÿª∑’Ë 7)

3. „™â ‰¡â∫√√∑—¥«—¥·°π≈Ÿ° Ÿ∫®“°¥â“π¬“ß ’¥”≈ß¡“

ª√–¡“≥ 3.5 ‡´πµ‘‡¡µ√ „™âª“°°“¢’¥·≈–µ—¥·°π≈Ÿ° Ÿ∫

µ“¡√Õ¬π—Èπµ—¥·µàß „Àâ‡∑à“°—π (√Ÿª∑’Ë 8)

√Ÿª∑’Ë 6

√Ÿª∑’Ë 7

√Ÿª∑’Ë 8
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√Ÿª∑’Ë 14

4. µ—¥ª≈“¬µ—«°√–∫Õ°æ≈“ µ‘°«—¥®“°¥â“π∑’Ë„ à‡¢Á¡

¢÷Èπ¡“ 0.3 ´’´’. (√Ÿª∑’Ë 9)

5.  «¡·°π≈Ÿ° Ÿ∫·≈–°√–∫Õ°©’¥¬“∑’Ëµ—¥·≈â«‡¢â“

¥â«¬°—π (√Ÿª∑’Ë 10-11)

6.  «¡Õÿª°√≥å¥—ß°≈à“«≈ß„π¢âÕµàÕ (Stainless

connector) „Àâ¥â“π≈Ÿ°¬“ß ’¥”Õ¬Ÿà¥â“πµ√ß¢â“¡°—∫¢âÕµàÕ∑’Ë∑”

 —≠≈—°…≥å‰«â ®“°π—ÈπÀ¡ÿπªî¥¢âÕµàÕ (Stainless connector)

®–‰¥âÕÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫ (√Ÿª∑’Ë12-13)

√Ÿª∑’Ë 9

°“√∑¥ Õ∫§ÿ≥¿“æ
1. «‘∏’°“√∑¥ Õ∫§ÿ≥¿“æ¢ÕßÕÿª°√≥å°—ππÈ”‰À≈¬âÕπ

°≈—∫ ‚¥¬„™â°√–∫Õ°©’¥¬“·∫∫·°â« ”À√—∫¥Ÿ¥πÈ” «π≈â“ß

°√–‡æ“–ªí  “«– (syringe irrigate) ¢π“¥ 50 ´’´’ „ à

πÈ”ª√–¡“≥ 40 ´’´’ ·≈â«µàÕ‡¢â“°—∫ “¬πÈ” à«π∑’ËµàÕ°—∫

ºŸâªÉ«¬ ·≈â«¥—π„ÀâπÈ”‰À≈¬âÕπ°≈—∫¢÷Èπ‰ªµ“¡ “¬πÈ”ºà“π¢âÕµàÕ

(Stainless connector) ∑’Ë¡’Õÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫ æ∫

«à“‰¡à¡’°“√‰À≈¬âÕπ¢ÕßπÈ”°≈—∫‰ª (√Ÿª∑’Ë 14)

√Ÿª∑’Ë 12

√Ÿª∑’Ë 10

√Ÿª∑’Ë 11

√Ÿª∑’Ë 13
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3. ‡®â“Àπâ“∑’Ë®“°ß“πÕÿª°√≥å°“√·æ∑¬å ‰¥âπ”™ÿ¥

Õÿª°√≥åÀ¡âÕπÈ”·≈– “¬πÈ”∑’Ë¡’Õÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫ ‰ª

∑”°“√∑¥ Õ∫ ‚¥¬„™â·√ß¡◊Õ¥—ππÈ”ºà“π≈Ÿ° Ÿ∫°√–∫Õ°©’¥¬“

·∫∫·°â« (syringe irrigate) 50 ´’´’. „ÀâπÈ”¬âÕπ°≈—∫¢÷Èπ‰ª

µ“¡ “¬πÈ”ºà“π¢âÕµàÕ∑’Ë¡’Õÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫ ·≈–

„™âÕÿª°√≥å‡§√◊ËÕß«—¥·√ß¥—π‰¥â Ÿß ÿ¥110 ‡´πµ‘‡¡µ√πÈ” ́ ÷Ëß„π

§πª°µ‘®–¡’·√ß¥—π„π°√–‡æ“–ªí  “«–¢≥–∂à“¬ªí  “«–

ª√–¡“≥ 20-80‡´πµ‘‡¡µ√πÈ”[3]

°“√»÷°…“ª√– ‘∑∏‘¿“æ¢ÕßÕÿª°√≥å°—ππÈ”‰À≈
¬âÕπ°≈—∫

Õÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫π’È ‰¥âπ”¡“∑¥≈Õß„™â®√‘ß„π

ºŸâªÉ«¬∑’Ë¡“ àÕß°≈âÕß„π°√–‡æ“–ªí  “«– ∑’ËÀπà«¬ºà“µ—¥·≈–

µ√«®æ‘‡»…√–∫∫ªí  “«– ‚√ßæ¬“∫“≈»‘√‘√“™ µ—Èß·µà‡¥◊Õπ

¡‘∂ÿπ“¬π-µÿ≈“§¡ æ.» .2551 ®“°°“√ —ß‡°µ¢≥–„™â°—∫ºŸâªÉ«¬

®”π«π 1,771 √“¬ ‰¡àæ∫«à“¡’πÈ”‰À≈¬âÕπ°≈—∫¢≥–µ√«®

¿“¬À≈—ß®“°°“√„™âÕÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫ ‰¥â∑”°“√

ª√–‡¡‘πº≈‚¥¬·æ∑¬å∑’Ë‡ªìπºŸâ„™âÕÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫

ª√–°Õ∫°“√ àÕß°≈âÕß„π°√–‡æ“–ªí  “«– 15 §π  æ¬“∫“≈

6 §π·≈–ºŸâªØ‘∫—µ‘ß“πæ¬“∫“≈ 9 §π ∑’Ë∑”Àπâ“∑’Ë‡ªìπºŸâ™à«¬

·æ∑¬å√Õ∫πÕ°¢≥–∑’Ë·æ∑¬å àÕß°≈âÕß„π°√–‡æ“–ªí  “«–

´÷Ëß·∫∫ Õ∫∂“¡§«“¡§‘¥‡ÀÁπ ª√–‡¡‘π ª√– ‘∑∏‘¿“æ ·∫àß

‡ªìπ 5 À—«¢âÕ°“√ª√–‡¡‘π ∑”°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑’Ë‰¥â®“°

·∫∫ Õ∫∂“¡‚¥¬„™â§à“√âÕ¬≈– æ∫«à“ºŸâ„™â à«π„À≠à ª√–‡¡‘π

ª√– ‘∑∏‘¿“æ¢ÕßÕÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫Õ¬Ÿà„π√–¥—∫¥’¡“°

„π∑ÿ°¥â“π ¥—ß· ¥ß„πµ“√“ß∑’Ë 1

2. ¢≥–·æ∑¬å„™â‡§√◊ËÕß¡◊Õ àÕß°≈âÕßµ√«®°√–‡æ“–

ªí  “«–ºŸâªÉ«¬ ‰¥â„™âπÈ”¬“‚æ«‘¥’π (povidine solution)  º ¡

πÈ”ª√“»®“°‡™◊ÈÕ (sterile water) ‡æ◊ËÕ„Àâ¡’ ’πÈ”µ“≈ (§«“¡

‡¢â¡¢âπ 1:40) „ à‡¢â“‰ª„π°√–‡æ“–ªí  “«–ºŸâªÉ«¬ ·≈â«„Àâ

ºŸâªÉ«¬ÕÕ°·√ß‡∫àßªí  “«– æ∫«à“‰¡à¡’πÈ”‰À≈¬âÕπ°≈—∫ºà“π

¢âÕµàÕ (Stainless connector) ∑’Ë¡’Õÿª°√≥å°—ππÈ”‰À≈¬âÕπ

°≈—∫¢÷Èπ‰ª (√Ÿª∑’Ë 15)

À—«¢âÕ°“√ª√–‡¡‘π

µ“√“ß∑’Ë 1  º≈°“√»÷°…“ª√– ‘∑∏‘¿“æ¢Õß°“√„™âÕÿª°√≥å°—ππÈ”‰À≈¬âÕπ°≈—∫ (N = 30 §π)

√–¥—∫ª√– ‘∑∏‘¿“æ (√âÕ¬≈–)

¡“° ª“π°≈“ß πâÕ¬

1. πÈ”‰À≈≈ß®“°À¡âÕπÈ” Ÿàµ—«ºŸâªÉ«¬‰¥â·√ß¥’ 80.0 20.0 0
2. ªÑÕß°—ππÈ”‰À≈¬âÕπ°≈—∫‰¥â 83.3 16.7 0
3. ‰¡à‡°‘¥°“√·µ°À—°ßà“¬ 80.0 20.0 0
4. ∑”§«“¡ –Õ“¥‰¥âßà“¬ ·≈–π”°≈—∫¡“„™â ‰¥âÕ’° 86.7 13.3 0
5.  –¥«°„π°“√À“¡“‡ª≈’Ë¬π 96.7 3.3 0

√Ÿª∑’Ë 15
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 √ÿª·≈–Õ¿‘ª√“¬º≈
º≈°“√ª√–‡¡‘πª√– ‘∑∏‘¿“æ¢ÕßÕÿª°√≥å°—ππÈ”‰À≈

¬âÕπ°≈—∫ µ“¡§«“¡§‘¥‡ÀÁπ¢Õß»—≈¬·æ∑¬å·≈–æ¬“∫“≈Õ¬Ÿà

„π‡°≥±å¥’¡“° “¡“√∂„™âß“π‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  “¡“√∂

ªÑÕß°—π°“√‰À≈¬âÕπ°≈—∫¢ÕßπÈ”‰¥âÀ“°‡°‘¥·√ß‡∫àß„π°√–‡æ“–

ªí  “«–  –¥«°„π°“√„™âß“π   “¡“√∂π”°≈—∫¡“„™â„À¡à‰¥â

·≈–√“§“∂Ÿ° ‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß·∫∫‡¥‘¡∑’Ë‡ªìπ
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Progression of Prostate Cancer after
Brachytherapy, Categorized by Risk groups.
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π‘æπ∏åµâπ©∫—∫

Abstract
Objective: To study the progression of prostate cancer after Brachytherapy in Phramongkutklao Hospital

by using PSA as a surrogate of outcome. Using PSA to calculate for BRFS (Biochemical Relapse free

Survival) and % free from PSA failure. This study also studied the side effects, complication and Quality

of life after Brachytherapy.

Group and Methods: Localized prostate cancer patient in Phramongkutklao hospital for 78 patients, since

December 2000 until October 2008 were categorized by DûAmico (1998) risk group to 3 groups. In low and

Intermediate risk patients were treated mostly with Brachytherapy alone. In high risk group patients usually

were treated by combination therapy which are external beam radiation and androgen deprivation therapy

for a period of time.

Outcome: Longest follow up of the patient was almost 8 years and the average follow up time was 4.2

years.  The results were satisfactory.  BRFS by risk group:low, intermediate and high risk were 100%, 96%

and 93.3% respectively. %Free from PSA failure by initial PSA: <10, 10-20, >20 were 93.8%, 92.3%, 84.8%

respectively. The study showed that risk group affects the outcome significantly (P value=0.001)

Most side effects were lower urinary tract symptoms which are controlled by medication but some (14%

of severe LUTS patients) were needed to TUR-P.

Serious complication, such as prostatorectal fistula was not seen.

Conclusion: Brachytherapy is the suitable choice of treatment in localized prostate cancer with satisfactory

outcome and low side effects and complications.

However this study is quite small and short term study when compared to the 15 years follow up study

in US. But it is Perhaps the beginning of study in the outcome of Brachytherapy in Thailand. The Author

hopes that there will be larger and more accurate study in Thailand.

3rd year resident in urology Phramongkutklao Hospital
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 ‚√§¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ‡ªìπ‚√§¡–‡√Áß∑’Ë¡’Õÿ∫—µ‘°“√≥å

 Ÿß∑’Ë ÿ¥„π‡æ»™“¬·≈–‡ªìπ “‡Àµÿ°“√µ“¬Õ—π¥—∫ Õß√Õß®“°

¡–‡√ÁßªÕ¥[1]  ‚¥¬°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“°π—Èπ¡’À≈“¬«‘∏’

°“√√—°…“„πªí®®ÿ∫—π∑’Ë¬Õ¡√—∫«à“‡ªìπ gold standard  ”À√—∫

localized prostate cancer §◊Õ radical prostatectomy[2,3]

‰¡à«à“®–‡ªìπ open À√◊Õ Laparoscopic ∂÷ß·¡â«à“‡∑§‚π‚≈¬’

·≈–§«“¡‡¢â“„®„πanatomy¢Õß»—≈¬·æ∑¬å„πªí®®ÿ∫—π®–¥’

¢÷Èπ¡“° °Á¬—ß¡’°“√‡°‘¥ complication ∑—Èßminor ·≈– serious

complication‰¥â[4]  ‡™àπ intraoperative bleeding ´÷Ëß

„π∫“ß√“¬ß“π¡’ intraoperative bleeding ∂÷ßª√–¡“≥

1,550 ml „π open technique ·≈– ª√–¡“≥ 400-800

ml „πLaparoscopic technique[5,6] ‡æ‘Ë¡ risk ¢Õß

perioperative myocardial infarction, thromboemboli

·≈– rectal injury[7], ¡’§«“¡®”‡ªìπ ”À√—∫ blood trans-

fusion, prolong admission time[8] ,sexual dysfunc-

tion[4]

Brachytherapy ‡ªìπ∑“ß‡≈◊Õ°Àπ÷Ëß  ”À√—∫ localized

prostate cancer ‡ªìπ∑’Ë·πàπÕπ«à“ „π‡√◊ËÕß perioperative

conditions  ¢Õß Brachytherapy ®–¥’°«à“ radical pros-

tatectomy ‡™àπ intraoperative time, blood loss, post

operative pain, length of hospital stay ·≈– “¡“√∂

À≈’°‡≈’Ë¬ß urinary morbidity ‡°‘¥®“° radical prostatec-

tomy ‡™àπ anastomosis leakage or stricture À√◊Õ

urinary incontinence

Õ’°ª√–°“√Àπ÷Ëß °“√„™â clinical staging assessment

‚¥¬Õ“»—¬ imaging µà“ßÊ  ‰¡à«à“®–‡ªìπ transrectal ultra-

sonic study, CT scan, MRI, cystoscopy °Á‰¡à‰¥â¡’§«“¡

·¡àπ¬” 100% ¡—°®–¡’§«“¡º‘¥æ≈“¥„π‡√◊ËÕß understaging

Õ¬Ÿà‡ ¡ÕÊ[27] ¥—ßπ—Èπ‡√“®–æ∫«à“À≈—ß∑” standard radical

prostatectomy ¡—°®–¡’ªí≠À“ local recurrence Õ¬Ÿà‡ ¡ÕÊ

À√◊Õ¡’ systemic recurrent ®“° understaging „πºŸâªÉ«¬

¥—ß°≈à“«¡“·≈â« ‡°‘¥‡ªìπ salvage prostatectomy ´÷Ëß‡æ‘Ë¡

§«“¡¬ÿàß¬“°´—∫´âÕπ„π°“√„Àâ management µàÕ‰ªÕ’°

¬‘Ëß„π high risk localized prostate cancer ®–¡’

‚Õ°“ ∑’Ë®–‡°‘¥ treatment failure ‰¥â¡“°πâÕ¬ µ“¡ risk

factors ∑’Ë¡’„πºŸâªÉ«¬π—ÈπÊ °“√„Àâ neoadjuvant treatment

‡ªìπ external beam radiation therapy (EBRT) À√◊Õ

androgen deprivation therapy (ADT) ®÷ß¡’∫∑∫“∑ ”§—≠

„π°“√≈¥Õ—µ√“°“√≈â¡‡À≈«„π°“√√—°…“ºŸâªÉ«¬¥—ß°≈à“«[4,17]

 ‘Ëß∑’Ë¬—ß‰¡à∑√“∫·πà™—¥¢Õß Brachytherapy §◊Õ‡√◊ËÕß

outcomes µà“ßÊ Õ—π‰¥â·°à biochemical relapse free

survival, time to PSA failure, overall survival, ·≈–

long-term complication ‡™àπ sexual potency, voiding

symptoms, overall quality of life

®π∂÷ßªí®®ÿ∫—π‡√‘Ë¡¡’√“¬ß“π„πµà“ßª√–‡∑»¡“°¢÷Èπ

‡√◊ËÕ¬Ê ‡°’Ë¬«°—∫ outcomes ¢Õß°“√√—°…“¥â«¬«‘∏’ Brachy-

therapy ́ ÷Ëß¡’º≈≈—æ∏å∑’Ë¥’ ¡’√“¬ß“π  Brachytherapy in high

risk disease (DûAmico criteria) Biochemical relapse

free survival ‚¥¬„™â ASTRO criteria „π high risk group

∑’Ë 13 ªï Õ¬Ÿà∑’Ë 80% ‚¥¬‡ªìπ°“√√—°…“‡æ’¬ß brachytherapy

Õ¬à“ß‡¥’¬«  ‰¡à‰¥â„™â combination °—∫ EBRT À√◊Õ ADT[9],

¡’√“¬ß“π 15-year biochemical relapse free survival

‚¥¬ risk group low intermediate and high §◊Õ 86%,72%

·≈– 47% µ“¡≈”¥—∫[13], ¡’√“¬ß“π 10-year biochemical

relapse-free survival low intermediate ·≈– high risk

group ‰¥â 84%, 93% ·≈– 57% µ“¡≈”¥—∫[14]

 ”À√—∫‡√◊ËÕß complication µà“ßÊ ¢Õß brachytherapy

‡™àπ voiding function[10] ·≈– sexual function π—Èπæ∫

‰¥âπâÕ¬[11] ·≈– long-term serious complication ¢Õß

Brachytheapy §◊Õ rectal complication °Á¬‘Ëßæ∫‰¥âπâÕ¬≈ß

¡“°„πªí®®ÿ∫—π[12] „πºŸâªÉ«¬∑’Ë‰¥â√—∫ brachytherapy „π

ªí®®ÿ∫—π¡’‡∑§‚π‚≈¬’°“√Ωíß‡¡Á¥√—ß ’‡¢â“‰ª„π prostate gland

ºà“π∑“ß transperineum ∑’Ë¥’¢÷Èπ¡“° ¡’°“√„™â§Õ¡æ‘«‡µÕ√å

§”π«≥°“√°√–®“¬µ—«¢Õß‡¡Á¥√—ß ’„πµàÕ¡≈Ÿ°À¡“°‡ªìπ 3 ¡‘µ‘

¡’ dosimetry ∑’Ë·¡àπ¬”[12] ¥—ßπ—Èπ incidence ¢Õß com-

plication π’Èπà“®–≈¥≈ß‰ªÕ’° °“√√“¬ß“π outcomes ¢Õß

Brachytherapy „πª√–‡∑»‰∑¬¬—ß¡’Õ¬ŸàπâÕ¬ °“√»÷°…“π’È®÷ß

‡ªìπ°“√»÷°…“Àπ÷Ëß„π®ÿ¥‡√‘Ë¡µâπ¢Õß°“√√“¬ß“π outcome „π

ª√–‡∑»‰∑¬

‚¥¬√«¡·≈â« Brachytherapy ‡ªìπ∑“ß‡≈◊Õ°∑’Ë¥’¡“°

Õ¬à“ßÀπ÷Ëß„π°“√√—°…“¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° clinically loca-

lized disease ‚¥¬‰¥â outcome ‰¡àµà“ß°—∫ radical pros-

tatectomy[15]  ºŸâªÉ«¬‰¡àµâÕß‰¥â√—∫°“√√—°…“∑’Ë‡ªìπ invasive

surgery ∑’Ë¡’ risk ¢Õß serious complication ·≈– bra-

chytherapy ‰¥âº≈∑’Ë¥’°«à“°“√„Àâ√—°…“‚¥¬ castration  À√◊Õ

androgen deprivation therapy À√◊Õ External beam

radiation ‡æ’¬ßÕ¬à“ß‡¥’¬«[15]

°“√»÷°…“π’È ‡ªìπ°“√»÷°…“ºŸâªÉ«¬∑’Ë‰¥â√—∫°“√«‘π‘®©—¬«à“
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‡ªìπ¡–‡√ÁßµàÕ¡≈Ÿ°À¡“° ·≈–‰¥â√—∫°“√√—°…“¥â«¬«‘∏’ Brachy-

therapy ‚¥¬ πæ. ∫—≥±‘µ °“≠®πæ¬—¶ „π‚√ßæ¬“∫“≈

æ√–¡ß°ÿÆ‡°≈â“  µ—Èß·µà  ∏.§. 2543  ∂÷ß  ∏.§.  2551  ®”π«π

75 √“¬  Õ“¬ÿµ—Èß·µà 49 ªï ∂÷ß 86 ªï  Õ“¬ÿ‡©≈’Ë¬∑’Ë 68.9 ªï

°“√»÷°…“‰¥â·∫àß‡°Á∫§à“∑“ß ∂‘µ‘¢ÕßºŸâªÉ«¬‡ªìπ 3 °≈ÿà¡

µ“¡ risk group (risk stratification)

‚¥¬„™â DûAmico criteria 2004[18,19]  §◊Õ

low risk group : stage below T2b

: PSA<10

: Gleason score<7

intermediate group : stage T2b

: PSA 10-20

: Gleason score =7

high risk group : stage > T2b

: PSA>10

: Gleason score>7

Brachytherapy treatment course
Combination therapy with external beam

radiation (EBRT)
In high risk group ¡’‚Õ°“ ∑’Ë®–‡°‘¥ extracapsu-

lar extension, seminal vesicle invasion  µ≈Õ¥®π lymph

node metastasis ‰¥â  ∂÷ß·¡â«à“®“°º≈æ¬“∏‘«‘∑¬“ „πºŸâªÉ«¬

high risk ∑’Ë‰¥â√—∫°“√ºà“µ—¥ radical prostatectomy ®–¡’

extracapsular extension ª√–¡“≥ 5 mm ·≈–æ≈—ßß“π

®“°‡¡Á¥√—ß ’ “¡“√∂§√Õ∫§≈ÿ¡∂÷ßπÕ° capsule ‰¥â 6 mm

·≈–πÕ°®“°π’È¬—ß¡’‚Õ°“ ¢Õß lymph node micrometas-

tasis ∑’Ë understaging ®“°¿“æ√—ß ’ ´÷Ëß EBRT  “¡“√∂

™à«¬∑”≈“¬‰¥â   ¡’√“¬ß“π 10-year biochemical relapse

free survival ∑’Ë¥’°«à“ „π√“¬ß“π∑’Ë‰¥â√—∫ combination

therapy with external beam radiation[14] ‚¥¬„Àâ‡ªìπ

neoadjuvant EBRT 40-50 Gy[20] „π°“√»÷°…“π’È¡’ºŸâªÉ«¬

∑’Ë‰¥â√—∫ EBRT √à«¡¥â«¬ 8 √“¬

Combination with androgen deprivation
„™â maximum androgen blockade (MAB) with

GnRH agonist ·≈– antiandrogen °àÕπ Brachytherapy

‡æ◊ËÕ≈¥¢π“¥¢Õß prostate volume  ∑”„Àâ surgical tech-

nique „π°“√∑” seed implantation „Àâ¡’°“√°√–®“¬µ—«

¢Õß‡¡Á¥√—ß ’‰¥â¥’¢÷Èπ ‚¥¬„π√“¬∑’Ë prostate volume ¡“°°«à“

60 gram ®–„Àâ MAB 2 ‡¥◊Õπ°àÕπ brachytherapy

Intermediate group ¡’√“¬ß“π«à“‡ªìπ°≈ÿà¡∑’Ë¡’

ª√–‚¬™πå Ÿß ÿ¥ „π°“√„Àâ MAB „Àâ 6 ‡¥◊Õπ ‚¥¬·∫àß‡ªìπ

„Àâ 2 ‡¥‘Õπ°àÕπ Brachytherapy

high risk ®–„Àâ MAB µàÕÀ≈—ß®“° brachy-

therapy ª√–¡“≥  2 ªï

Trimodality §◊Õ androgen suppression,

brachytherapy ·≈– EBRT  ”À√—∫ high risk prostate

cancer „Àâº≈≈—æ∏å∑’Ë¥’¡“°„π high risk group ¡’ local

control ∑’Ë¥’ ∑—Èß®“° biochemical ·≈– post treatment

prostate biopsy[21]

Isotope implantation
I-125 „™â  70 √“¬

Pd-103 5 √“¬

‡≈◊Õ°„™â„π√“¬∑’ËGleason score >8 , PSA >15, clini-

cal classification T2b-T3[22] „Àâbiochemical ·≈–

clinical control ∑’Ë¥’„π clinically organ confined disease

cell, Pd-103 ‰¥âº≈¥’„π cell ∑’Ë¡’°“√·∫àßµ—«‡√Á« À√◊Õ life

cycle  —Èπ µ“¡À≈—° radiobiology recommended dose

Õ¬Ÿà∑’Ë 145 Gy  ”À√—∫ I-125  ·≈– 115-120 Gy  ”À√—∫

Pd-103[20]



«“√ “√      ¬Ÿ‚√62 ªï∑’Ë 30 ‡≈à¡∑’Ë 2  ∏—π«“§¡ 2552

·ºπ¿Ÿ¡‘· ¥ß°“√°√–®“¬µ—«¢ÕßºŸâªÉ«¬„π°≈ÿà¡»÷°…“π’È
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·ºπ¿Ÿ¡‘· ¥ß biochemical relapse free survival ¥Ÿ®”π«π¢ÕßºŸâªÉ«¬∑’Ë¬—ß¡’™’«‘µ√Õ¥ ·≈–‰¡à¡’ PSA failure (‡°≥±å

µ“¡ASTRO ¥—ß®–°≈à“«µàÕ‰ª) µ“¡√–¬–‡«≈“À≈—ß®“°‰¥â√—∫°“√√—°…“ Brachytherapy ‚¥¬·∫àßµ“¡ risk group ¢Õß DûAmico
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·ºπ¿Ÿ¡‘· ¥ß %free from PSA failure ‚¥¬„™â‡°≥±å PSA failure (‡°≥±åµ“¡ ASTRO ¥—ß®–°≈à“«µàÕ‰ª)

µ“¡√–¬–‡«≈“À≈—ß®“°‰¥â√—∫°“√√—°…“‚¥¬ Brachytherapy ‚¥¬·∫àß‡ªìπµ“¡ PSA risk group

PSA failure criteria „π°“√»÷°…“π’È „™â 2 criteria

√à«¡°—π ∂â“Õ—π„¥Õ—πÀπ÷Ëß failure °Á®—¥«à“‡ªìπ PSA failure,

2 criteria §◊Õ

1. ASTRO criteria(American Society of Thera-

peutic Radiology and Oncology) definition 1997[24,25]

§◊Õ three consecutive PSA increases measured 6

months apart and back-dates the time of cancer

progression to halfway between the PSA nadir and

the first rising PSA level

¡’√“¬ß“π∂÷ß post-treatment PSA nadir < 0.5

ng/ml ‡ªìπ predictor ∑’Ë ”§—≠„π°“√∫Õ°∂÷ß disease free

survival[11]

¥—ßπ—Èπ·≈â«‡√“®÷ß¥—¥·ª≈ß‡æ‘Ë¡‡µ‘¡ definition ¢Õß

ASTRO Õ’°‡≈Á°πâÕ¬ §◊Õ °“√‡æ‘Ë¡¢÷Èπ§√—Èß∑’Ë 3 ¢Õß PSA µâÕß

‡°‘π 0.5 ng/ml ®÷ß®–∂◊Õ«à“ failure[9]

2. Local failure ‡¡◊ËÕ PSA nadir >1.0-2.0 ·≈–

PSA doubling time 11-13 months

Distant failure ‡¡◊ËÕ PSA nadir >2.0 ·≈– PSA

doubling time 3-6 months

¥—ßπ—Èπ ∂â“¡’ PSA  Ÿß‡°‘π 1.0 ng/ml ‡æ’¬ß·§à§√—Èß

‡¥’¬«‡√“°Á®—¥«à“ ‡ªìπ PSA failure (·µà∂â“À“°Õ¬Ÿà„π™à«ß 18

‡¥◊Õπ·√° À≈—ß brachytherapy ‡√“®–æ‘®“√≥“µ‘¥µ“¡º≈

PSA Õ’°§√—Èß∑’Ë 3 ‡¥◊Õπ«à“≈¥≈ßÀ√◊Õ‰¡à ‡æ√“–§à“ PSA ∑’Ë Ÿß

Õ“®‡ªìπ·§à°“√Õ—°‡ ∫¢Õß prostate gland ®“° radiation

‰¥â ∑”„Àâ§à“ PSA ·°«àß¢÷Èπ≈ß‰¥â À√◊Õ PSA bounce)

PSA failure cases 7 cases

®—¥Õ¬Ÿà„π high risk group 5 √“¬

intermediate group 2 √“¬

Cause of deaths

®”π«πºŸâªÉ«¬∑’Ë‡ ’¬™’«‘µ 10 √“¬

Cancer specific death

2 √“¬  “‡Àµÿ®“°

1. PSA failure ·≈–¡’ Bone metastasis, initial

PSA 32 ng/ml, Gleason score 3+3, ¡’ PSA failure ∑’Ë  2
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ªï À≈—ß brachytherapy ·≈–‡ ’¬™’«‘µ∑’Ë 3 ªïÀ≈—ß brachy-

therapy ‡¡◊ËÕÕ“¬ÿ 72 ªï

2. Bone metastasis, ºŸâªÉ«¬‰¥â√—∫°“√√—°…“ C-

spine spondylosis Õ¬Ÿà‡¥‘¡ ·≈– PSA ‡√‘Ë¡µâπ ‰¡à Ÿß¡“°

13 ng/ml (·µà Gleason score 4+3) ª√–°Õ∫°—∫º≈ bone

scan ‰¡à™—¥‡®π ∑”„Àâ missed diagnosis of C-spine

metastasis ∑’Ë¡’µ—Èß·µà°àÕπ‡√‘Ë¡ Brachytherapy «à“‡ªìπ

spondylosis ‡¥‘¡¢ÕßºŸâªÉ«¬, ºŸâªÉ«¬‡ ’¬™’«‘µ®“° cervical

cord compression

¥—ßπ—Èπ ºŸâªÉ«¬∑’Ë¡’ PSA failure ·≈–‡ ’¬™’«‘µ®“°

failure of treatment ¡’‡æ’¬ß 1 §π

Non-cancer specific death

8 √“¬  “‡Àµÿ®“°  cirrhosis and hepatoma

2 √“¬, Acute Myocardial infarction 2 √“¬, severe

Alzheimer (unknown cause) 1 √“¬, cancer of pancreas

1 √“¬, cancer of nasopharynx 1 √“¬, Cancer of

stomach 1 √“¬

Side effects and complication

Complication ∑’Ëæ∫‰¥â ¡’ urinary incontinence,

Bladder outlet obstruction, erectile dysfunction ´÷Ëß

æ∫‰¥â∫â“ß[17] ´÷Ëß à«π„À≠à·≈â«®“°ºŸâªÉ«¬„π°“√»÷°…“π’È°Á

 “¡“√∂√—°…“‰¥â¥â«¬ medical therapy, rectal complica-

tion π—Èπæ∫‰¥âπâÕ¬[12] ´÷Ëß„π°“√»÷°…“π’È¬—ß‰¡àæ∫

·ºπ¿Ÿ¡‘· ¥ß voiding symptoms
´÷Ëß·¬°‡ªìπ 3 °≈ÿà¡

Irritative symptoms Õ—π‰¥â·°à frequency, urgen-

cy, nocturia ·≈– dysuria

Obstructive symptoms Õ—π‰¥â·°à weak stream,

straining, intermittent, incomplete emptying

TUR-P (Transurethral resection of prostate)

§◊ÕºŸâªÉ«¬∑’Ë¡’ obstructive symptoms ¡“° ‰¡à¥’¢÷Èπ‡¡◊ËÕ„Àâ

¬“ À√◊Õ„π√“¬∑’Ë¡’ refractory AUR ·≈–Õ“°“√Õ◊ËπÊ Õ—π‰¥â·°à

hematuria (2 √“¬), perineal pain (1 √“¬), constipa-

tion(4), musculoskelaetal pain (2 √“¬), Gynecomastia

(3 √“¬)

 ”À√—∫ serious complication ¢Õß brachytherapy

§◊Õ prostatourethral-rectal fistula  π—Èπæ∫‰¥âπâÕ¬ §◊Õ 0.2%

„π brachy monotherapy ‚¥¬ºŸâªÉ«¬∑—ÈßÀ¡¥∑’Ë‡°‘¥ fistula

‡°‘¥À≈—ß®“°°“√ biopsy anterior rectal wall lesion

¥—ßπ—Èπ °“√ biopsy rectal wall ‡ªìπ ‘Ëß∑’Ë‰¡à§«√∑”„πºŸâªÉ«¬

Brachytherapy[26] ´÷Ëß„π°“√»÷°…“π’È¬—ß‰¡àæ∫

Conclusion
°“√»÷°…“π’È ‰¥â· ¥ß„Àâ‡ÀÁπ∂÷ß º≈°“√√—°…“ºŸâªÉ«¬

localized cancer of prostate ‚¥¬«‘∏’ Brachytherapy

‚¥¬µ—«· ¥ß„Àâ‡ÀÁπ∂÷ßº≈°“√√—°…“‡ªìπ Biochemical re-
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The Thai Journal of    UROLOGY 67Vol. 30 No. 2  December 2009

14. Sylvester et al., 2003. Sylvester JE, Blasko JC, Grimm PD, et al: Ten-year biochemical relapse-free survival after external beam
radiation and Brachytherapy for localized prostate cancer: The Seattle experience.  Int J Radiat Oncol Biol Phys  2003; 57:
944-52.

15, Quaranta et al., 2004. Quaranta BP, Marks LA, Anscher MS: Comparing radical prostatectomy and Brachytherapy for localized
prostate cancer. Oncology 2004; 18: 1289-302.

16. DûAmico et al., 2003.DûAmico AV, Moul JW, Carroll PR, et al: Surrogate end point for prostate cancer-specific mortality after radical
prostatectomy or radiation therapy. J Natl Cancer Inst 2003; 95:1376-83.

17. Benoit et al., 2000b. Benoit R, Naslund MJ, Cohen J: Complications after prostate Brachytherapy in the Medicare population.
Urology 2000; 55: 91-6.

18. DûAmico et al., 1998b. DûAmico AV, Whittington R, Malkowicz S, et al: Biochemical outcome after radical prostatectomy, external
beam radiation therapy, or interstitial radiation therapy for clinically localized prostate cancer. JAMA 1998; 280: 969-74.

19. DûAmico et al., 2004b. DûAmico AV, Moul J, Carroll PR, et al: Prostate specific antigen doubling time as a surrogate end point for
prostate cancer-specific mortality following radical prostatectomy or radiation therapy. J Urol 2004; 172(pt 2): S42-S46; discussion
S46-S47.

20. Nag et al., 1999. Nag S, Beyer D, Friedland J, Grimm P, Nath R: American Brachytherapy Society (ABS) recommendations for
transperineal permanent Brachytherapy of prostate cancer. Int J Radiat Oncol Biol Phys 1999; 44: 789-99.

21. Stock et al., 2004. Stock RG, Cahlon O, Cesaretti JA, et al: Combined modality treatment in the management of high-risk prostate
cancer. Int J Radiat Oncol Biol Phys 2004; 59:1352-9.

22, Stock and Stone, 2002. Stock RG, Stone NN: Preliminary toxicity and prostate-specific antigen response of a phase I/II trial of
neoadjuvant hormonal therapy, 103Pd Brachytherapy, and three-dimensional conformal external beam irradiation in the treatment
of locally advanced prostate cancer. Brachytherapy 2002; 1: 2-10.

23. Grimm et al., 2000. Grimm PD, Blasko JC, Sylvester JE, et al: Palladium-103 Brachytherapy for prostate carcinoma.  Int J Radiat
Oncol Biol Phys 2000; 46: 839-50.

24. Sandler et al., 2003. Sandler HM, Pajak TF, Hanks GE, et al: Can biochemical failure (ASTRO definition) be used as a surrogate
endpoint for prostate cancer survival in phase III localized prostate cancer clinical trials? [abstract 1529]. Proc ASCO 2003; 22:
381.

25. Consensus statement, 1997. Consensus statement: Guidelines for PSA following radiation therapy. Int J Radiat Oncol Biol Phys
1997; 37: 1035-41.

26. Theodorescu et al., 2000. Theodorescu D, Gillenwater JY, Koutrouvelis PG: Prostatourethral-rectal fistula after prostate Brachytherapy.
Cancer 2000; 89: 2085-91.

27. Wolf et al., 1995. Wolf Jr JS, Cher M, Dallûera M, et al: The use and accuracy of cross-sectional imaging and fine needle aspiration
cytology for detection of pelvic lymph node metastases before radical prostatectomy. J Urol 1995; 153: 993.



«“√ “√      ¬Ÿ‚√68 ªï∑’Ë 30 ‡≈à¡∑’Ë 2  ∏—π«“§¡ 2552

Õ‘∑∏‘æ≈¢Õß “√Õ“À“√·≈–πÈ”¥◊Ë¡
µàÕ°“√‡°‘¥‚√§π‘Ë«‰µ

æ®πå »√’∫ÿ≠≈◊Õ «∑.¡., M.C.H (Nutrition)
«‘∑Ÿ√¬å ª√– ß§å«—≤π“ «∑.¡., æ.∫.
 ÿπ∑√  ÿ«√√≥‰µ√¬å «∑.∫.

∫∑π”
„π·ßà¢Õß°“√‡°‘¥‚√§π‘Ë«∑’Ë‰µ√«¡∑—Èß∑’Ëµ”·ÀπàßÕ◊ËπÊ¢Õß

∑“ß‡¥‘πªí  “«– ‡√“ “¡“√∂·∫àßÕß§åª√–°Õ∫µà“ßÊ „π

ªí  “«–ÕÕ°‰¥â‡ªìπ 2 °≈ÿà¡ §◊Õ °≈ÿà¡∑’Ë‡ªìπ “√°àÕπ‘Ë«°—∫°≈ÿà¡

∑’Ë‡ªìπ “√¬—∫¬—Èßπ‘Ë« °“√∑’Ë°âÕππ‘Ë«®–‡°‘¥¢÷Èπ‰¥âπ—Èπ‡ªìπº≈¡“®“°

§«“¡‰¡à ¡¥ÿ≈¢Õß “√∑—Èß Õß°≈ÿà¡π’È  °≈à“«§◊Õ∂â“„πªí  “«–

¢ÕßºŸâ„¥¡’ “√°àÕπ‘Ë«¡“°À√◊Õ¡’ “√¬—∫¬—Èßπ‘Ë«πâÕ¬ °Á· ¥ß«à“

ºŸâπ—Èπ¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥π‘Ë«‰¥âßà“¬°«à“§πÕ◊Ëπ „π¢≥–∑’Ë„§√

°Áµ“¡·¡â®–¡’ “√°àÕπ‘Ë«¡“° ·µà„π¢≥–‡¥’¬«°—π°Á¡’ “√¬—∫¬—Èß

π‘Ë«¡“°µ“¡‰ª¥â«¬ °Á¬—ß∂◊Õ«à“¡’§«“¡‡ ’Ë¬ßπâÕ¬∑’Ë®–‡°‘¥π‘Ë« À√◊Õ

„π°√≥’∑’Ë∫“ß§π·¡â®–¡’ “√°àÕπ‘Ë«Õ¬Ÿà„π√–¥—∫ª°µ‘ ·µà°≈—∫

¡’ “√¬—∫¬—Èßπ‘Ë«µË”¡“° (‡™àπ°√≥’¢Õß§π™π∫∑„π¿“§Õ’ “π)

°Á∂◊Õ‰¥â«à“§πÊ π’È¡’§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥π‘Ë«‰¥âßà“¬ °“√∑’Ë “√

∑—Èß 2 °≈ÿà¡¥—ß°≈à“«®–¡’¡“°À√◊ÕπâÕ¬„πªí  “«–π—Èπ °≈à“«‚¥¬

¿“æ√«¡·≈â«‡°‘¥®“° 2 ªí®®—¬À≈—°§◊Õ ªí®®—¬¥â“πæ—π∏ÿ°√√¡

°—∫ªí®®—¬¥â“π ¿“æ·«¥≈âÕ¡ ‡π◊ËÕß®“°‚√§π‘Ë«‰µ à«π„À≠à‡ªìπ

°—π¡“°„π°≈ÿà¡Õ“¬ÿ∑’Ë‡ªìπ«—¬·√ßß“π§◊Õµ—Èß·µà 20 ªï¢÷Èπ‰ª ‚¥¬

®–¡“°∑’Ë ÿ¥„π™à«ßÕ“¬ÿ 30-50 ªï ¥—ßπ—Èπ®÷ßÕ“®∂◊Õ‰¥â«à“ªí®®—¬

 ¿“æ·«¥≈âÕ¡‡ªìπ “‡Àµÿ ”§—≠∑’Ë∑”„Àâ‡°‘¥‚√§π‘Ë«‰µ  ”À√—∫

ªí®®—¬ ¿“æ·«¥≈âÕ¡·¡â®–¡’¡“°¡“¬À≈“¬™π‘¥·µà∑’Ë ”§—≠

∑’Ë ÿ¥°Á§◊Õ ª√‘¡“≥·≈–™π‘¥¢Õß “√Õ“À“√√«¡∑—ÈßπÈ”¥◊Ë¡∑’Ë

√à“ß°“¬‰¥â√—∫‡¢â“‰ª„π·µà≈–«—π ¥—ßπ—Èπ„π∫∑§«“¡π’ÈºŸâ‡¢’¬π

®÷ß¢Õ°≈à“«∂÷ßÕ‘∑∏‘æ≈¢Õß “√Õ“À“√µà“ßÊ √«¡∑—ÈßπÈ”¥◊Ë¡

∑’ËÕ“®¡’§«“¡ —¡æ—π∏å°—∫°“√‡°‘¥‚√§π‘Ë«‰µ ‚¥¬‡√’¬∫‡√’¬ß

®“°∫∑§«“¡øóôπ«‘™“°“√¢Õß Palivar ·≈–§≥–[1] ‡ªìπÀ≈—°

1. πÈ”¥◊Ë¡
¡’°“√»÷°…“„πª√–‡∑»Õ‘ √“‡Õ≈æ∫«à“ºŸâª√–°Õ∫Õ“™’æ

‡ªìπ¬“¡Ωíòß™à«¬™’«‘µµ“¡™“¬À“¥∑’Ë «¡„ à‡©æ“–™ÿ¥«à“¬πÈ”

·≈–µ“°·¥¥‡°◊Õ∫∑—Èß«—π[2] √«¡∑—Èßπ—°°’Ã“«‘Ëß¡“√“∏Õπ[3]

®–‡ªìπ°≈ÿà¡∑’Ë¡’§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìππ‘Ë« Ÿß ÿ¥ °“√¢“¥πÈ”À√◊Õ

¥◊Ë¡πÈ”πâÕ¬√«¡∑—Èß°“√ Ÿ≠‡ ’¬‡Àß◊ËÕ‰ª¡“°®– àßº≈‚¥¬µ√ß

„Àâ¡’°“√¢—∫ªí  “«–ÕÕ°¡“πâÕ¬ „π∑’Ë ÿ¥®–¡’º≈∑”„ÀâÕß§å

ª√–°Õ∫µà“ßÊ ¢Õßªí  “«–¡’§«“¡‡¢â¡¢âπ Ÿß¢÷Èπ ´÷Ëß∂â“‡ªìπ

Õß§åª√–°Õ∫∑’Ë‡ªìπ “√°àÕπ‘Ë« ‡™àπ ‡°≈◊Õ·§≈‡´’¬¡ÕÕ°´“‡≈µ

·§≈‡´’¬¡øÕ ‡øµ ·≈–°√¥¬Ÿ√‘° °“√Õ¬Ÿà„π¿“«–¥—ß°≈à“«

®–∑”„Àâ¡—π®—∫√«¡µ—«°—πµ°µ–°Õπ°≈“¬‡ªìπ°âÕππ‘Ë«‰¥âßà“¬

¥—ßπ—Èπ°“√¥◊Ë¡πÈ”¡“°®–∑”„Àâ§«“¡‡¢â¡¢âπ¢Õß “√°àÕπ‘Ë«≈¥

∫∑§«“¡øóôπ«‘™“°“√

¿“§«‘™“™’«‡§¡’ §≥–·æ∑¬»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ 40002
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≈ß®÷ß¡’º≈≈¥§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìππ‘Ë«‰¥â‚¥¬µ√ß

„πªí®®ÿ∫—π‰¥â‡ªìπ∑’Ëµ°≈ß°—π·≈â««à“ª√‘¡“≥πÈ”¥◊Ë¡∑’Ë

∂◊Õ«à“‡æ’¬ßæÕπ—Èπ À¡“¬∂÷ß®–µâÕß∑”„Àâ‡°‘¥°“√º≈‘µªí  “«–

„Àâ ‰¥â«—π≈–Õ¬à“ßπâÕ¬ 2 ≈‘µ√¢÷Èπ‰ª[4] (§«“¡∂à«ß®”‡æ“–

ª√–¡“≥ 1.010) ·µà„π∑“ßªØ‘∫—µ‘®√‘ßÊ ª√‘¡“≥πÈ”¥◊Ë¡∑’Ë∑”„Àâ

‡°‘¥ªí  “«– 2 ≈‘µ√ π—Èπ ®–¡’§«“¡·µ°µà“ß°—π¡“°„π·µà≈–

§π∑’Ë¡’Õ“™’æÀ√◊ÕÕ¬Ÿà„π ¿“æ·«¥≈âÕ¡µà“ß°—π ‡™àπ ºŸâ¡’Õ“™’æ

∑”ß“π°≈“ß·®âß·≈–„™â·√ßß“π¡“°·¡â¥◊Ë¡πÈ”¡“°°ÁÕ“®‰¡à¡’

º≈∑”„Àâªí  “«–‡æ‘Ë¡¡“°¢÷Èπ‡æ√“–¡’°“√ Ÿ≠‡ ’¬πÈ”‰ª∑“ß

‡Àß◊ËÕ¡“° §≥–ºŸâ‡¢’¬π‡Õß‡§¬∑¥≈Õß«—¥ª√‘¡“≥πÈ”¥◊Ë¡¢Õß

™“«π“∑’Ë°”≈—ß‡≈◊ËÕ¬‰¡â„π™à«ß‡¥◊Õπ‡¡…“¬π æ∫«à“®“°‡™â“∂÷ß

‡¬Áπ‡¢“¥◊Ë¡πÈ”¡“°∂÷ß 6 ≈‘µ√ ·µàª√‘¡“≥ªí  “«–∑’Ë‡°Á∫‰¥âµ≈Õ¥

24 ™—Ë«‚¡ß°≈—∫¡’‡æ’¬ß 1.4 ≈‘µ√ ‡∑à“π—Èπ „π¢≥–∑’ËÀ“°„ÀâºŸâ∑’Ë

¡’Õ“™’æ∑”ß“π„π ”π—°ß“π¥◊Ë¡πÈ”‰¡à¡“°π—°°ÁÕ“®‰¥âª√‘¡“≥

ªí  “«–¡“°‡æ’¬ßæÕµàÕ°“√ªÑÕß°—π°“√‡°‘¥‚√§π‘Ë«‰¥â  ”À√—∫

™π‘¥¢ÕßπÈ”¥◊Ë¡¬—ß‰¡à¡’¢âÕµ°≈ß°—π™—¥‡®π«à“°“√¥◊Ë¡πÈ”ÕàÕπÀ√◊Õ

πÈ”°√–¥â“ß®–¥’°«à“ Õ¬à“ß‰√°Áµ“¡¡’ºŸâ»÷°…“¥â“π√–∫“¥«‘∑¬“

¢Õß‚√§π‘Ë«∑’Ëª√–‡∑»‡¬Õ√¡—π æ∫«à“°≈ÿà¡ª√–™“°√∑’ËÕ“»—¬Õ¬Ÿà

„π‡¢µπÈ”°√–¥â“ß®–¡’§«“¡™ÿ°¢Õß‚√§π‘Ë«µË”°«à“°≈ÿà¡∑’ËÕ“»—¬

Õ¬Ÿà„π‡¢µπÈ”ÕàÕπ ´÷Ëß‡ªìπ°“√™’È∫àß∑“ßÕâÕ¡«à“πÈ”°√–¥â“ßπà“

®–¥’°«à“πÈ”ÕàÕπ „π·ßà¢ÕßÕß§åª√–°Õ∫æ∫«à“πÈ”°√–¥â“ß¡’

ª√‘¡“≥·√à∏“µÿ·¡°π’‡´’¬¡ Ÿß°«à“πÈ”ÕàÕπ ´÷Ëß‡ªìπ∑’Ë∑√“∫°—π

¥’·≈â««à“·¡°π’‡´’¬¡®—¥‡ªìπ “√¬—∫¬—Èßπ‘Ë«„πªí  “«–™π‘¥Àπ÷Ëß

(√“¬≈–‡Õ’¬¥„π¢âÕ 10)

2. ‚´‡¥’¬¡
‡π◊ËÕß®“°°≈‰°°“√§«∫§ÿ¡°“√¥Ÿ¥°≈—∫·≈–¢—∫∑‘Èß

‚´‡¥’¬¡·≈–·§≈‡ ’́¬¡¢Õß‰µ¡’§«“¡§≈â“¬§≈÷ß°—π ¥—ßπ—Èπ‡¡◊ËÕ

√à“ß°“¬‰¥â√—∫‚´‡¥’¬¡ Ÿß®“°Õ“À“√√ ‡§Á¡ ®÷ß àßº≈„Àâ¡’°“√

¢—∫∑‘Èß∑—Èß‚´‡¥’¬¡·≈–·§≈‡´’¬¡ÕÕ°¡“„πªí  “«–‡æ‘Ë¡¢÷Èπ

´÷Ëßº≈Õ—ππ’È®–‡ÀÁπ‰¥â™—¥‡®π¬‘Ëß¢÷Èπ„πºŸâ∑’Ë¡’¿“«–ªí  “«–¡’

·§≈‡´’¬¡ Ÿß (hypercalciuria) Õ¬Ÿà·µà‡¥‘¡·≈â« ¥—ßπ—Èπ‡¡◊ËÕ

®–∑”°“√»÷°…“¥Ÿ«à“§πÊ π—Èπ¡’°“√¢—∫∑‘Èß·§≈‡ ’́¬¡ÕÕ°¡“„π

ªí  “«–‡ªìπÕ¬à“ß‰√ ª°µ‘À√◊Õº‘¥ª°µ‘ ®–µâÕß·πà„®‡ ¡Õ«à“

‡¢“°”≈—ß‰¥â√—∫Õ“À“√∑’Ë¡’ª√‘¡“≥‚´‡¥’¬¡Õ¬Ÿà„π√–¥—∫ª°µ‘∑—Èß„π

™à«ß°àÕπ·≈–°”≈—ß‡°Á∫ªí  “«– ¡‘©–π—Èπ·≈â«ª√‘¡“≥·§≈‡ ’́¬¡

∑’Ëæ∫«à“ Ÿßº‘¥ª°µ‘π—Èπ·∑â∑’Ë®√‘ßÕ“®‡ªìπº≈∑“ßÕâÕ¡®“°°“√

‰¥â√—∫‚´‡¥’¬¡¡“°„πÕ“À“√°Á‰¥â

¡’ºŸâ»÷°…“‡ª√’¬∫‡∑’¬∫ª√‘¡“≥‚´‡¥’¬¡∑’Ë‰¥â√—∫„πÕ“À“√

ª√–®”«—π æ∫«à“‚¥¬‡©≈’Ë¬·≈â«‰¡à¡’§«“¡·µ°µà“ß°—π√–À«à“ß

§πª°µ‘°—∫ºŸâªÉ«¬π‘Ë«‰µ Õ¬à“ß‰√°Áµ“¡„πºŸâªÉ«¬∫“ß√“¬ æ∫¡’

°“√¢—∫∑‘Èß‚´‡¥’¬¡ÕÕ°¡“„πªí  “«– Ÿß°«à“§πª°µ‘Õ¬à“ß

™—¥‡®π °“√‰¥â√—∫Õ“À“√¡’‚´‡¥’¬¡ Ÿß‰¡à‡æ’¬ß·µà®–∑”„Àâ

ªí  “«–¡’‚´‡¥’¬¡ Ÿß‡∑à“π—Èπ ·µà®–∑”„Àâ∑—Èß·§≈‡´’¬¡·≈–

√–¥—∫§«“¡Õ‘Ë¡µ—«¢Õß‡°≈◊Õ‚´‡¥’¬¡¬Ÿ‡√µ (sodium urate)

‡æ‘Ë¡¢÷Èπ¥â«¬ ́ ÷Ëß„π∑’Ë ÿ¥∑”„Àâµ°µ–°Õπ°≈“¬‡ªìπº≈÷°‚´‡¥’¬¡

¬Ÿ‡√µ ´÷Ëßº≈÷°¢Õß‡°≈◊Õ™π‘¥π’È§◊Õ µ—«‡Àπ’Ë¬«π” ”§—≠∑’Ë∑”„Àâ

‡°‘¥°“√µ°º≈÷°¢Õß‡°≈◊Õ·§≈‡´’¬¡™π‘¥µà“ßÊ‰ª‡ªìπ°âÕπ

π‘Ë«[5] ∑—Èß‡°≈◊Õ·§≈‡´’¬¡ÕÕ°´“‡≈µ·≈–·§≈‡´’¬¡øÕ ‡øµ

πÕ°®“°π’È¬—ßæ∫«à“°“√¡’‚´‡¥’¬¡ Ÿß„πªí  “«–®–¡’§«“¡

 —¡æ—π∏å°—∫°“√æ∫ª√‘¡“≥ “√¬—∫¬—Èßπ‘Ë«™π‘¥ ‘́‡∑√µ (citrate)

µË”  ¥—ßπ—Èπ ‚¥¬¿“æ√«¡∑—ÈßÀ¡¥°“√‰¥â√—∫‚´‡¥’¬¡¡“°®÷ß¡’

º≈‰ª‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡°‘¥π‘Ë« π—Ëπ§◊ÕºŸâªÉ«¬π‘Ë«‰µ®÷ß§«√

√–¡—¥√–«—ß‡°’Ë¬«°—∫Õ“À“√∑’Ë¡’√ ‡§Á¡ ‚¥¬‡©æ“–ºŸâ∑’Ë¡’¿“«–

ªí  “«–¡’·§≈‡´’¬¡ Ÿß

3. ·§≈‡´’¬¡
‡æ◊ËÕªÑÕß°—π°“√‡°‘¥π‘Ë«™π‘¥·§≈‡´’¬¡ (calcium stone)

´÷Ëß‡ªìππ‘Ë« à«π„À≠à∑’Ë‡°‘¥¢÷Èπ„π∑“ßªí  “«– (√âÕ¬≈– 80) °“√

·π–π”„Àâ®”°—¥À√◊Õ≈¥Õ“À“√¡’·§≈‡ ’́¬¡ Ÿß  ®÷ß‰¥â∂◊ÕªØ‘∫—µ‘

°—π¡“π“π®π‡√’¬°‰¥â«à“‡ªìπ çª√–‡æ≥’ªØ‘∫—µ‘é ∑—Èßπ’È‡ªìπ‡æ√“–

¡’°“√»÷°…“„πÕ¥’µ·≈â«æ∫«à“ª√‘¡“≥·§≈‡´’¬¡∑’Ë¢—∫∑‘ÈßÕÕ°

¡“„πªí  “«–π—Èπ —¡æ—π∏å°—π°—∫ª√‘¡“≥∑’Ë°‘π‡¢â“‰ª ¥—ßπ—Èπ

®÷ßµ’§«“¡µ“¡µ√ß«à“°“√°‘π·§≈‡´’¬¡¡“°®–¡’º≈‰ª‡æ‘Ë¡

§«“¡‡ ’Ë¬ß∑”„Àâ‡°‘¥π‘Ë«·§≈‡´’¬¡‰¥âßà“¬ ·≈–∂â“≈¥°“√°‘π

°Á®–≈¥§«“¡‡ ’Ë¬ß≈ß ·µà®“°°“√»÷°…“„π‡«≈“µàÕ¡“°≈—∫æ∫

º≈µ√ß¢â“¡ °≈à“«§◊Õ„πºŸâªÉ«¬π‘Ë«‰µ∫“ß√“¬ æ∫«à“‡¡◊ËÕ∑”°“√

®”°—¥Õ“À“√„Àâ¡’·§≈‡´’¬¡≈¥≈ß °≈—∫¬‘Ëß àßº≈„Àâ¡’§«“¡

‡ ’Ë¬ß ŸßµàÕ°“√‡ªìππ‘Ë«[6]  ∑—Èßπ’È‡ªìπ‡æ√“–‡¡◊ËÕ„π∑“ß‡¥‘π

Õ“À“√¡’·§≈‡ ’́¬¡πâÕ¬®“°°“√®”°—¥Õ“À“√®– àßº≈‚¥¬µ√ß

∑”„Àâ¡’ÕÕ°´“‡≈µÕ¬Ÿà„π√ŸªÕ‘ √–¡“°¢÷Èπ ¥—ßπ—Èπ≈”‰ â®÷ß¥Ÿ¥´÷¡

‡Õ“ÕÕ°´“‡≈µ‡¢â“ Ÿà√à“ß°“¬‰¥â‡æ‘Ë¡¢÷Èπµ“¡‰ª¥â«¬ π—Èπ§◊Õ„π

∑’Ë ÿ¥®– àßº≈„Àâ¡’°“√¢—∫∑‘ÈßÕÕ°´“‡≈µÕÕ°¡“„πªí  “«–‡æ‘Ë¡

¢÷Èππ”‰ª Ÿà¿“«–ªí  “«–∑’ËÕÕ°´“‡≈µ¡“° (hyperoxal-

uria)[7] ´÷Ëß∂◊Õ‡ªìπ¿“«–º‘¥ª°µ‘ ”§—≠∑’Ë ÿ¥∑’Ë∑”„Àâ‡°‘¥π‘Ë«

·§≈‡´’¬¡¢÷Èπ„π√à“ß°“¬ π—Ëπ§◊Õ®–‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√‡ªìπ

π‘Ë«·§≈‡´’¬¡ Ÿß¢÷Èπ°«à“‡¥‘¡Õ’°∂÷ß√âÕ¬≈– 10  πÕ°®“°π’È

°“√®”°—¥Õ“À“√·§≈‡´’¬¡¬—ßÕ“®‰ª‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√
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‡ªìππ‘Ë«‚¥¬ºà“π°≈‰°Õ◊Ëπ‰¥âÕ’°‚¥¬‡©æ“–‡¡◊ËÕ·§≈‡´’¬¡„π

‡≈◊Õ¥µË”®–¡’º≈‰ª°√–µÿâπ°“√À≈—Ëß«‘µ“¡‘π¥’ÕÕ°¡“¡“°¢÷Èπ

´÷Ëß√–¥—∫«‘µ“¡‘π¥’∑’Ë Ÿß¢÷Èπ„π‡≈◊Õ¥®–‰ª¡’º≈∑”„Àâ‡æ‘Ë¡°“√¥÷ß

‡Õ“·§≈‡´’¬¡ÕÕ°®“°°√–¥Ÿ°·≈â«π”‰ª Ÿà°“√‡æ‘Ë¡¢÷Èπ¢Õß

·§≈‡´’¬¡„πªí  “«–„π∑’Ë ÿ¥ ®“°°“√»÷°…“¥â“π√–∫“¥«‘∑¬“

‡¡◊ËÕ‡√Á«Ê π’È Curhan ·≈–‡æ◊ËÕπ√à«¡ß“π‰¥â· ¥ß„Àâ‡ÀÁπ

™—¥‡®π«à“°≈ÿà¡§π∑’Ë‰¥â√—∫Õ“À“√¡’·§≈‡ ’́¬¡ Ÿß‡ªìπª√–®”π—Èπ

°≈—∫¡’Õÿ∫—µ‘°“√≥å¢Õß°“√‡°‘¥π‘Ë«µË”°«à“°≈ÿà¡‰¥â√—∫Õ“À“√¡’

·§≈‡´’¬¡µË”∂÷ß√âÕ¬≈– 34[6]

4. ÕÕ°´“‡≈µ
 ‡π◊ËÕß®“°Õß§åª√–°Õ∫ ”§—≠∑’Ë ÿ¥¢Õß°âÕππ‘Ë« à«π

„À≠à§◊Õ ‡°≈◊Õ·§≈‡´’¬¡ÕÕ°´“‡≈µ ¥—ßπ—Èπ °“√À“∑“ß∑”„Àâ

ªí  “«–¡’ª√‘¡“≥ “√ÕÕ°´“‡≈µ≈¥≈ß ®÷ß‡ªìπº≈¥’µàÕ°“√

≈¥Õ—µ√“‡ ’Ë¬ß¢Õß°“√‡ªìππ‘Ë«‰¥â‚¥¬µ√ß  ®“°°“√»÷°…“ æ∫

«à“ÕÕ°´“‡≈µ à«π„À≠àª√–¡“≥√âÕ¬≈– 60  —ß‡§√“–Àå¢÷Èπ‰¥â

‡Õß¿“¬„π√à“ß°“¬¢Õß‡√“®“° “√µ—ÈßµâπÀ≈“¬™π‘¥ ‡™àπ °√¥

Õ–¡‘‚π‰°≈´’π (glycine) ·≈–°√¥Õ–¡‘‚π‰Œ¥√Õ°´‘‚æ√≈’π

(hydroxyproline)  ·≈–®“° “√‰°≈‚§‡≈µ (glycolate)   à«π

Õ’°√âÕ¬≈– 25-30 ¢ÕßÕÕ°´“‡≈µ —ß‡§√“–Àå¡“®“°«‘µ“¡‘π

´’[8] ¡’ÕÕ°´“‡≈µ‡æ’¬ß à«ππâÕ¬ª√–¡“≥√âÕ¬≈– 10-15

‡∑à“π—Èπ∑’Ë‰¥â√—∫®“°Õ“À“√‚¥¬µ√ß  ®“°°“√»÷°…“‡ª√’¬∫‡∑’¬∫

§π∑’Ë‡ªìππ‘Ë«°—∫§πª°µ‘ æ∫«à“ª√‘¡“≥ÕÕ°´“‡≈µ„πÕ“À“√

∑’Ë ‰¥â√—∫ª√–®”«—π‰¡à¡’§«“¡·µ°µà“ß°—π Õ¬à“ß‰√°Áµ“¡·¡â

ÕÕ°´“‡≈µ®–¡“®“°Õ“À“√‰¡à¡“°π—°°“√æ¬“¬“¡≈¥À√◊Õ

®”°—¥Õ“À“√¡’ÕÕ°´“‡≈µ Ÿß °Á “¡“√∂ àßº≈„Àâ¡’ÕÕ°´“‡≈µ

¢—∫∑‘ÈßÕÕ°¡“„πªí  “«–≈¥≈ß‰¥â¥â«¬‡™àπ°—π  ´÷Ëß®–‡ÀÁπ‰¥â

™—¥‡®π„π°≈ÿà¡ºŸâªÉ«¬∑’Ë¡’¿“«–ªí  “«–¡’ÕÕ°´“‡≈µ¡“°  µ“¡

ª°µ‘ÕÕ°´“‡≈µ®“°Õ“À“√ “¡“√∂¥Ÿ¥´÷¡‡¢â“ Ÿà√à“ß°“¬‰¥âπâÕ¬

¡“°‡æ’¬ß√âÕ¬≈– 8-12 ‡∑à“π—Èπ °“√¥Ÿ¥´÷¡ÕÕ°´“‡≈µ‚¥¬

≈”‰ â®–·ª√º°º—π‚¥¬µ√ß°—∫ª√‘¡“≥·§≈‡´’¬¡„π∑“ß‡¥‘π

Õ“À“√ °≈à“«§◊Õ∂â“‰¥â√—∫Õ“À“√¡’·§≈‡´’¬¡ Ÿß√à«¡¥â«¬ ®–

 àßº≈∑”„Àâ≈”‰ â¥Ÿ¥´÷¡‡Õ“ÕÕ°´“‡≈µ‡¢â“ Ÿà√à“ß°“¬‰¥â≈¥≈ß

πÕ°®“°π’È„π≈”‰ â¢Õß§π‡√“¬—ß¡’·∫§∑’‡√’¬∫“ß™π‘¥™à«¬¬àÕ¬

 ≈“¬ÕÕ°´“‡≈µ ¥—ßπ—Èπ°“√∑”≈“¬À√◊Õ¢“¥·∫§∑’‡√’¬

™π‘¥π’È®÷ßπ”‰ª Ÿà°“√¥Ÿ¥´÷¡‡Õ“ÕÕ°´“‡≈µ‡¢â“ Ÿà√à“ß°“¬‡æ‘Ë¡¢÷Èπ

·§≈‡´’¬¡∑’ËÕ¬Ÿà„π√ŸªÕ‘ √–„π∑“ß‡¥‘πÕ“À“√ ®–®—∫°—∫ÕÕ°

´“‡≈µ‰¥â∑—π∑’°≈“¬‡ªìπ‡°≈◊Õ·§≈‡´’¬¡ÕÕ°´“‡≈µ∑’Ë‰¡à≈–≈“¬

®÷ß‰¡à “¡“√∂¥Ÿ¥´÷¡‰¥â ¥—ßπ—Èπ°“√æ¬“¬“¡≈¥·§≈‡´’¬¡„π

Õ“À“√®÷ß¡’§«“¡‡ ’¬ß Ÿß∑’Ë®–π”‰ª Ÿà°“√‡°‘¥¿“«–ªí  “«–

¡’ÕÕ°´“‡≈µ¡“°¥—ß°≈à“«¡“·≈â« ´÷Ëß®–π”‰ª Ÿà°“√‡°‘¥π‘Ë«‰¥â

ßà“¬„π∑’Ë ÿ¥ Õ¬à“ß‰√°Áµ“¡‡¡◊ËÕæ‘®“√≥“„π¿“æ√«¡∑’Ëæ∫«à“

Õ“À“√ à«π„À≠à¡’ª√‘¡“≥ÕÕ°´“‡≈µ‰¡à¡“°π—° ·≈–ÕÕ°-

´“‡≈µ®“°Õ“À“√‡Õß°Á¥Ÿ¥´÷¡‰¥â‡æ’¬ß‡≈Á°πâÕ¬ ¥—ßπ—Èπ º≈¥’

Õ—π‡°‘¥®“°§«“¡æ¬“¬“¡∑’Ë®–≈¥Õ“À“√¡’ÕÕ°´“‡≈µ Ÿß ®÷ß

¬—ß‡ªìπ§”∂“¡∑’Ëπà“ π„®

5. ‚ª√µ’π
°“√»÷°…“¥â“π√–∫“¥«‘∑¬“™’È „Àâ‡ÀÁπ∂÷ß§«“¡™ÿ°¢Õß

‚√§π‘Ë«‰µ ¡’§«“¡ —¡æ—π∏å°—∫°“√°‘π¥’Õ¬Ÿà¥’  ́ ÷Ëß —≠≈—°…≥å¢Õß

 —ß§¡∑’Ë¡’°“√°‘π¥’Õ¬Ÿà¥’°Á§◊Õ°“√‰¥â∫√‘‚¿§‚ª√µ’π®“°‡π◊ÈÕ —µ«å

¡“° ¡’°“√«‘®—¬æ∫«à“„π°≈ÿà¡¡—ß «‘√—µ∑’ËÀ≈’°‡≈’Ë¬ß‚ª√µ’π®“°

‡π◊ÈÕ —µ«å ·¡â‡¢“®–√—∫ª√–∑“πæ◊™º—°∑’Ë¡’ÕÕ°´“‡≈µ Ÿß°Áµ“¡

°≈—∫¡’Õ—µ√“‡ ’Ë¬ßµàÕ°“√‡ªìππ‘Ë«µË”°«à“°≈ÿà¡Õ◊ËπÊ[9]  ”À√—∫

°≈‰°∑’Ë«à“∑”‰¡‡¡◊ËÕ√—∫ª√–∑“π‚ª√µ’π®“°‡π◊ÈÕ —µ«å¡“°®÷ß¡’

§«“¡‡ ’Ë¬ß Ÿß∑’Ë®–‡°‘¥π‘Ë«π—Èπ   “¡“√∂Õ∏‘∫“¬‰¥âÀ≈“¬∑“ß

∑—Èß‡°’Ë¬«°—∫µ—« àß‡ √‘¡·≈–µ—«¬—∫¬—Èß°“√‡°‘¥π‘Ë« ‡™àπ °“√»÷°…“

°“√∑” protein load æ∫«à“®–∑”„ÀâÕ—µ√“°“√°√Õß∑’Ë‰µ‡æ‘Ë¡

¢÷Èπ[10] ∑”„Àâ¡’ª√‘¡“≥¢Õß·§≈‡´’¬¡ÕÕ°´“‡≈µ·≈–°√¥¬Ÿ√‘°

´÷Ëß≈â«π‡ªìπ “√°àÕπ‘Ë«∂Ÿ°¢—∫∑‘ÈßÕÕ°¡“„πªí  “«–‡æ‘Ë¡¢÷Èπ

πÕ°®“°π’È¬—ß∑”„Àâ‡°‘¥¿“«–°√¥‡°‘π (acidurea) ·≈–ª√‘¡“≥

°“√¢—∫∑‘Èß´‘‡∑√µ´÷Ëß‡ªìπ “√¬—∫¬—Èßπ‘Ë«ÕÕ°¡“„πªí  “«–≈¥≈ß

(hypocitraturia) µ“¡À≈—°°“√·≈â«À≈—ß°“√‰¥â√—∫‚ª√µ’π

®–¡’°“√º≈‘µ°√¥‡æ‘Ë¡¢÷Èπ ·≈â«∂Ÿ°¢—∫ÕÕ°¡“„πªí  “«– °“√

º≈‘µ°√¥‡æ‘Ë¡¢÷Èπ¥—ß°≈à“«π”‰ª Ÿà°“√¥÷ß‡Õ“·§≈‡ ’́¬¡ÕÕ°®“°

°√–¥Ÿ°·≈â«¢—∫∑‘ÈßÕÕ°¡“„πªí  “«– √«¡∑—Èß‡¡◊ËÕ¡’°“√¢—∫

°√¥ÕÕ°¡“„πªí  “«–‡æ‘Ë¡¢÷Èπ®–¡’º≈‰ª¬—∫¬—Èß‰¡à „Àâ∑àÕ‰µ

¥Ÿ¥‡Õ“·§≈‡´’¬¡°≈—∫‡¢â“ Ÿà√à“ß°“¬ π—Ëπ§◊Õ„π¿“æ√«¡®–¡’

·§≈‡´’¬¡∂Ÿ°¢—∫ÕÕ°¡“„πªí  “«– Ÿß¢÷ÈπÀ≈—ß‰¥â√—∫‚ª√µ’π

 æ∫«à“‚ª√µ’π®“°‡π◊ÈÕ —µ«å∑’Ë¡’°√¥Õ–¡‘‚π‡¡∑∏—¬‚Õπ’π

(methionine) À√◊Õ°√¥Õ–¡‘‚πÕ◊Ëπ∑’Ë¡’∏“µÿ°”¡–∂—π (S) Õ¬Ÿà

„π‚§√ß √â“ß®–¡’º≈‡¥àπ™—¥∑’Ë ÿ¥ π—Ëπ§◊Õ‡¡◊ËÕ‰¥â√—∫‚ª√µ’π

πâÕ¬°Á®–¡’́ —≈‡øµ ( √â“ß®“°°”¡–∂—π) „πªí  “«–πâÕ¬  °“√

¡’´—≈‡øµ„πªí  “«–µË”‡ªìπªí®®—¬ ”§—≠Õ—πÀπ÷Ëß∑’ËÕ∏‘∫“¬«à“

∑”‰¡ºŸâ°‘π¡—ß “«‘√—µ®÷ß‡ªìππ‘Ë«πâÕ¬ ‚¥¬‡¢â“„®«à“´—≈‡øµ„π

ªí  “«–®–®—∫·§≈‡´’¬¡‰«â ‰¡à „Àâ¥Ÿ¥´÷¡°≈—∫‡¢â“ Ÿà√à“ß°“¬
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¥—ßπ—Èπ‡¡◊ËÕ¡’́ —≈‡øµ¡“°®“°°“√‰¥â√—∫‚ª√µ’π®÷ß àßº≈∑”„Àâ‡°‘¥

¿“«–ªí  “«–¡’·§≈‡´’¬¡¡“°µ“¡¡“ ´÷Ëß‡ªìπªí®®—¬‡ ’Ë¬ß

 ”§—≠Õ—πÀπ÷Ëß¢Õß°“√‡°‘¥π‘Ë«‚¥¬‡©æ“–π‘Ë«·§≈‡´’¬¡ ¡’°“√

»÷°…“· ¥ß„Àâ‡ÀÁπ™—¥‡®π«à“À≈—ß‰¥â√—∫Õ“À“√¡’‚ª√µ’π Ÿß®–¡’

∑—ÈßÕÕ°´“‡≈µ·≈–°√¥¬Ÿ√‘§∂Ÿ°¢—∫∑‘ÈßÕÕ°¡“‡æ‘Ë¡¢÷Èπ„πªí  “«–

´÷Ëß∑—Èß ÕßÕ¬à“ß≈â«π‡ªìπ “√°àÕπ‘Ë«∑’Ë ”§—≠ πÕ°®“°π’È°“√‰¥â

√—∫‚ª√µ’π Ÿß¬—ßπ”‰ª Ÿà°“√‡°‘¥¿“«–°√¥‡°‘π ´÷Ëß®– àßº≈µàÕ

‰ª∑”„Àâ∑àÕ‰µ¥Ÿ¥ ÷́¡‡Õ“ ‘́‡∑√µ°≈—∫‡¢â“ Ÿà‡´≈≈å‡æ‘Ë¡¢÷Èπ„π∑’Ë ÿ¥

∑”„Àâ¡’´‘‡∑√µÀ√◊Õ “√¬—∫¬—Èßπ‘Ë«„πªí  “«–µË”´÷Ëß°Á‡ªìπªí®®—¬

‡ ’Ë¬ß‚√§π‘Ë«‰µ∑’Ë ”§—≠Õ’°‡™àπ°—π

°≈à“«‚¥¬ √ÿª Õ“À“√¡’‚ª√µ’π Ÿß¡’º≈∑”„Àâ‡æ‘Ë¡Õ—µ√“

‡ ’Ë¬ßµàÕ°“√‡ªìππ‘Ë«‰µ‚¥¬‰ª‡æ‘Ë¡√–¥—∫ “√°àÕπ‘Ë«„πªí  “«–

(ÕÕ°´“‡≈µ ·§≈‡´’¬¡ ·≈–°√¥¬Ÿ√‘§) ·≈–‡Õ◊ÈÕÕ”π«¬ ¿“æ

·«¥≈âÕ¡µàÕ°“√‚µ¢Õß°âÕππ‘Ë« (¡’´‘‡∑√µ´÷Ëß‡ªìπ “√¬—∫¬—Èß

π‘Ë«µË”·≈–ªí  “«–‡ªìπ°√¥) ¥—ßπ—Èπ°“√®”°—¥À√◊Õ≈¥Õ“À“√

‚ª√µ’π ‚¥¬‡©æ“–‚ª√µ’π®“°‡π◊ÈÕ —µ«å ®÷ß‡ªìπ§”·π–π”∑—Ë«Ê

‰ª ”À√—∫°“√ªÑÕß°—π°“√‡°‘¥π‘Ë«‰µ

6. ´‘‡∑√µ
‘́‡∑√µ§◊Õ “√¬—∫¬—Èßπ‘Ë«µ“¡∏√√¡™“µ‘™π‘¥Àπ÷Ëß∑’Ëæ∫„π

ªí  “«–¢Õß§π‡√“∑ÿ°§π ®“°°“√∑’Ë¡—π¡’ª√–®ÿ≈∫¡—π®÷ß®—∫

‰¥â¥’°—∫ “√∑’Ë¡’ª√–®ÿ∫«° ‡™àπ ·§≈‡´’¬¡ °≈“¬‡ªìπ‡°≈◊Õ

·§≈‡ ’́¬¡ ‘́‡∑√µ∑’Ë¡’§ÿ≥ ¡∫—µ‘≈–≈“¬‰¥â¥’®÷ß∂Ÿ°¢—∫∑‘ÈßÕÕ°¡“

°—∫ªí  “«–  àßº≈∑”„Àâ¡’ª√‘¡“≥·§≈‡´’¬¡∑’ËÕ¬Ÿà„π√Ÿªª√–®ÿ

∫«°≈¥≈ß  π”‰ª Ÿà°“√∑”„Àâ‡°≈◊Õ·§≈‡ ’́¬¡ÕÕ°´“‡≈µ  ·≈–

·§≈‡´’¬¡øÕ ‡øµ¡’√–¥—∫§«“¡Õ‘Ë¡µ—«≈¥≈ß®÷ß‰¡àµ°µ–°Õπ

‡ªìπ°âÕππ‘Ë«  ®√‘ßÊ ·≈â«´‘‡∑√µ∑’Ë‡√“‰¥â√—∫®“°Õ“À“√®–∂Ÿ°

‡ª≈’Ë¬π‰ª‡ªìπ‰∫§“√å∫Õ‡πµ∑—ÈßÀ¡¥¿“¬„π‡´≈≈åµà“ßÊ ¢Õß

√à“ß°“¬ ∑”„Àâ‡°‘¥¿“«– metabolic alkalosis µ“¡¡“  ´÷Ëß

¿“«–π’È®–¡’º≈∑”„Àâ√à“ß°“¬¢—∫∑‘Èß´‘‡∑√µÕÕ°¡“‡æ‘Ë¡¢÷Èπ„π

ªí  “«– ∑—Èßπ’È‡ªìπ‡æ√“–°≈‰°°“√¢—∫∑‘Èß´‘‡∑√µ∑’Ë‰µ®–¢÷Èπ

Õ¬Ÿà°—∫ pH ¢Õß´’√—¡ ‚¥¬„π¿“«– pH µË” À√◊Õ‡ªìπ°√¥®–æ∫

¡’´‘‡∑√µ¢—∫∑‘ÈßÕÕ°¡“„πªí  “«–≈¥≈ß (‡™àπ „π°√≥’¢Õß

chronic diarrheal syndromes, RTA, °“√ÕÕ°°”≈—ß°“¬

∑’Ë¡“°‡°‘π‰ª, hypokalemia,  ‰¥â√—∫Õ“À“√¡’‚ª√µ’π Ÿß  ·≈–

Õ◊ËπÊ) ·≈–‡¡◊ËÕ pH  Ÿß¢÷Èπ‡™àπ„π¿“«– alkalosis ®–æ∫¡’

´‘‡∑√µ‡æ‘Ë¡¢÷Èπ„πªí  “«– ®“°°“√»÷°…“„πµà“ßª√–‡∑»æ∫

¿“«–ªí  “«–¡’´‘‡∑√µπâÕ¬„πºŸâªÉ«¬π‘Ë«‰µª√–¡“≥‡æ’¬ß

√âÕ¬≈– 15-50   à«π„πºŸâªÉ«¬π‘Ë«‰µ∑’Ë‡ªìπ°≈ÿà¡ª√–™“°√™“«

™π∫∑¿“§µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ¢Õß‰∑¬‡√“æ∫‰¥â Ÿß¡“°

°«à“√âÕ¬≈– 90[11]

°“√¬“ potassium citrate ·°àºŸâªÉ«¬π‘Ë«‰µ®– àßº≈

∑”„Àâ∑—Èß pH ·≈–´‘‡∑√µ¢Õßªí  “«– Ÿß¢÷Èπ‰¥â‚¥¬µ√ß  ´÷Ëß

‡ªìπº≈¥’µàÕ°“√ªÑÕß°—π°“√‡°‘¥π‘Ë«‰¥â ªí®®ÿ∫—π¡’ºŸâæ¬“¬“¡

»÷°…“°“√„™ấ ‘‡∑√µ®“°·À≈àß∏√√¡™“µ‘µà“ßÊ ‚¥¬‡©æ“–æ«°

º—°·≈–º≈‰¡â∑’Ë¡’´‘‡∑√µ Ÿß (¡–π“«‡ªìπº≈‰¡â¡’´‘‡∑√µ

 Ÿß ÿ¥)[12] ´÷Ëß°Áæ∫«à“ “¡“√∂‡æ‘Ë¡‰¥â∑—Èß pH ·≈–´‘‡∑√µ

„πªí  “«– ‡¡◊ËÕ‡√Á«Ê π’È§≥–«‘®—¬‚√§π‘Ë«‰µ¢Õß‡√“æ∫«à“

∑ÿ‡√’¬π‡ªìπº≈‰¡âÕ’°™π‘¥Àπ÷Ëß∑’Ë¡’º≈∑”„Àâ∑—Èß´‘‡∑√µ·≈– pH

¢Õßªí  “«–‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π[13] Õ¬à“ß‰√°Áµ“¡°“√

√—∫ª√–∑“πº≈‰¡â ·≈–º—°∑’Ë¡’´‘‡∑√µ Ÿß‡À≈à“π’È∫“ß™π‘¥Õ“®

¡’¢âÕ‡ ’¬Õ◊ËπÊ √à«¡¥â«¬ ‡™àπ Õ“®∑”„Àâ¡’ÕÕ°´“‡≈µ„π

ªí  “«– Ÿß¢÷Èπ ¥—ßπ—Èπ°“√·π–π”„Àâ√—∫ª√–∑“πº—°·≈–º≈‰¡â

·µà≈–™π‘¥®÷ß§«√¡’°“√»÷°…“„π√“¬≈–‡Õ’¬¥‡æ‘Ë¡‡µ‘¡

7. ‡ âπ„¬„πÕ“À“√
°“√∑’Ëπ—°‚¿™π“°“√·π–π”°“√‡ √‘¡‡ âπ„¬Õ“À“√„Àâ

·°àºŸâ¡’ªí≠À“¥â“π‚¿™π“°“√∫“ß°≈ÿà¡  ”À√—∫ºŸâ π„®‚√§π‘Ë«

‰µ¡’¢âÕ∂°‡∂’¬ßµ“¡¡“«à“‡ âπ„¬Õ“À“√∑’Ë‡æ‘Ë¡¢÷Èπ¡’º≈Õ¬à“ß‰√

µàÕªí®®—¬‡ ’Ë¬ß‚√§π‘Ë«‰µ ®“°°“√»÷°…“‚¥¬¡’°≈ÿà¡‡ª√’¬∫‡∑’¬∫

æ∫™—¥‡®π«à“„π°≈ÿà¡ºŸâªÉ«¬π‘Ë«∑’Ë¡’¿“«–ªí  “«–¡’·§≈‡ ’́¬¡

¡“° Õ—µ√“°“√‡°‘¥π‘Ë«„À¡à®–≈¥≈ßÕ¬à“ß¡’π—¬ ”§—≠À≈—ß‰¥â√—∫

°“√‡ √‘¡‡ âπ„¬Õ“À“√„π√Ÿª√”¢â“« ·≈–√”¢â“« “≈’√à«¡°—∫

√”®“°∂—Ë«‡À≈◊Õß ∑—Èßπ’È‡ªìπ‡æ√“–À≈—ß°“√‰¥â√—∫√”¢â“«‡¢â“‰ª

®–∑”„Àâ¡’°“√¢—∫∑‘Èß·§≈‡´’¬¡ÕÕ°¡“„πªí  “«–≈¥≈ß ·µà

ª√‘¡“≥°“√¢—∫∑‘Èß∑—ÈßÕÕ°´“‡≈µ·≈–øÕ ‡øµÕ“®¡’∑—Èß‡æ‘Ë¡¢÷Èπ

À√◊Õ‰¡à‡ª≈’Ë¬π·ª≈ß  ”À√—∫§”Õ∏‘∫“¬«à“√”¢â“«∑”„Àâ‡°‘¥º≈

‡À≈à“π’È ‰¥âÕ¬à“ß‰√¬—ß¡’¢âÕ∂°‡∂’¬ß°—πÕ¬Ÿà  ·µà‡™◊ËÕ«à“°√¥‰øµ‘°

∑’Ëæ∫¡“°„π√”¢â“«®–∑”Àπâ“∑’Ë®—∫√«¡°—∫·§≈‡´’¬¡„π≈”‰ â

¡’º≈¬—∫¬—Èß‰¡à„Àâ·§≈‡ ’́¬¡¥Ÿ¥ ÷́¡‡¢â“ Ÿà√à“ß°“¬  Õ¬à“ß‰√°Áµ“¡

‡¡◊ËÕæ‘®“√≥“„π¢âÕ∑’Ë‰¡à¥’¢Õß√”¢â“«æ∫«à“√”¢â“«¡’ÕÕ°´“‡≈µ

§àÕπ¢â“ß Ÿß §◊Õª√–¡“≥ 123 ¡‘≈≈‘°√—¡µàÕ√”¢â“« 100

°√—¡[14]  ´÷Ëßπ—∫«à“ Ÿß‡¡◊ËÕ‡∑’¬∫°—∫§à“ÕÕ°´“‡≈µ„πªí  “«–

¢Õß§πª°µ‘∑’Ë¡’ª√–¡“≥ 30 ¡‘≈≈‘°√—¡µàÕ«—π Õ¬à“ß‰√°Áµ“¡

¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡µàÕ‰ªÕ’°«à“ÕÕ°´“‡≈µ„π√”¢â“«Õ¬Ÿà„π√Ÿª

∑’Ë¥Ÿ¥´÷¡‡¢â“ Ÿà√à“ß°“¬‰¥âÀ√◊Õ‰¡à ·≈–∂â“¥Ÿ¥´÷¡‰¥â®–‰¥â¡“°πâÕ¬

‡æ’¬ß„¥
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8. ‰¢¡—π
∫∑∫“∑¢ÕßÕ“À“√ª√–‡¿∑‰¢¡—πµàÕªí®®—¬‡ ’Ë¬ß‚√§π‘Ë«

¬—ß¡’°“√»÷°…“°—ππâÕ¬ √“¬ß“π°“√»÷°…“‡°’Ë¬«°—∫ª√‘¡“≥

‰¢¡—π∑’Ë‰¥â√—∫ª√–®”«—π¡’∑—Èßæ∫·≈–‰¡àæ∫§«“¡·µ°µà“ß°—π

√–À«à“ß§πª°µ‘°—∫§π‡ªìππ‘Ë« ®“°°“√∑’Ëæ∫«à“™“«‡Õ °‘‚¡

∫π‡°“–°√’π·≈π¥å‡ªìππ‘Ë«°—ππâÕ¬¡“°πà“®– —¡æ—π∏å°—∫°“√

∑’Ëæ«°‡¢“‰¥â√—∫‰¢¡—π®“°ª≈“¡“°·≈–Õ“®√«¡∑—Èßæ«°‡¢“

‰¥â√—∫ª√–∑“πÕ“À“√¡’‚´‡¥’¬¡µË” ®“°°“√»÷°…“„πÀπŸ∑¥≈Õß

æ∫«à“ ‡¡◊ËÕ„Àâ°√¥‰¢¡—π‰¡àÕ‘Ë¡µ—«™π‘¥ eicosapentaenoic

acid  ®–¡’°“√¢—∫∑‘Èß·§≈‡ ’́¬¡ÕÕ°¡“„πªí  “«–≈¥≈ß ·≈–

„πºŸâªÉ«¬π‘Ë«‰µ∑’Ë¡’¿“«–ªí  “«–¡’·§≈‡´’¬¡¡“°√à«¡¥â«¬

‡¡◊ËÕ‰¥â√—∫ eicosapentaenoic acid „πª√‘¡“≥«—π≈– 10 °√—¡

®–∑”„Àâ¡’°“√¢—∫∑‘Èß∑—Èß·§≈‡´’¬¡·≈–ÕÕ°´“‡≈µÕÕ°¡“„π

ªí  “«–≈¥≈ßÕ¬à“ß™—¥‡®π[15] Õ¬à“ß‰√°Áµ“¡¡’∫“ß√“¬ß“π

æ∫«à“°√¥‰¢¡—π™π‘¥π’È¡’º≈∑”„Àâ∑—Èßª√‘¡“≥·¡°π’‡ ’́¬¡ ·≈–

´‘‡∑√µ„πªí  “«–≈¥≈ß¥â«¬ ́ ÷Ëß‡ªìπ¢âÕ‡ ’¬‡æ√“–∑—Èß ÕßÕ¬à“ß

¥—ß°≈à“«§◊Õ “√¬—∫¬—Èßπ‘Ë« ¥—ßπ—Èπ°√¥‰¢¡—π™π‘¥π’È®÷ßÕ“®¬—ß¡’

¢âÕ®”°—¥„π·ßàº≈µàÕªí®®—¬‡ ’Ë¬ß‚√§π‘Ë«‰µ

9. §“√å‚∫‰Œ‡¥√µ
¬—ß‰¡à¡’°“√»÷°…“∑’Ë· ¥ß∂÷ß°“√¡’§«“¡ —¡æ—π∏å°—π

√–À«à“ß “√Õ“À“√§“√å‚∫‰Œ‡¥√µ°—∫°“√‡°‘¥‚√§π‘Ë«‰µ ¡’ºŸâ

æ¬“¬“¡«—¥ª√‘¡“≥§“√å‚∫‰Œ‡¥√µ∑’Ë‰¥â√—∫„πÕ“À“√ª√–®”«—π

‡ª√’¬∫‡∑’¬∫°—π√–À«à“ß§πª°µ‘°—∫ºŸâ‡ªìππ‘Ë«‰µ ·µà°Á‰¡àæ∫

§«“¡·µ°µà“ß°—π  Õ¬à“ß‰√°Áµ“¡¿“¬À≈—ß°“√‰¥â√—∫Õ“À“√¡’

§“√å‚∫‰Œ‡¥√µ Ÿß¡—°®–µ“¡¥â«¬°“√¢—∫∑‘Èß·§≈‡´’¬¡ÕÕ°¡“

„πªí  “«–‡æ‘Ë¡¢÷Èπ ·µà°Á‡ªìπ‡æ’¬ß™à«ß —ÈπÊ ́ ÷Ëß‡ªìπº≈¡“®“°

°“√À≈—ËßŒÕ√å‚¡πÕ‘π´Ÿ≈‘π ŸßÕÕ°¡“¡“° ·≈â«‰ª¬—∫¬—Èß°“√¥Ÿ¥

÷́¡°≈—∫¢Õß·§≈‡ ’́¬¡∑’Ë‡´≈≈å∫ÿº‘«∑àÕ‰µπ—Ëπ‡Õß Õ¬à“ß‰√°Áµ“¡

¡’°“√»÷°…“æ∫«à“·¡â®–‰¥â√—∫Õ“À“√§“√å‚∫‰Œ‡¥√µ¡“°„π

√–¬–‡«≈“π“πÊ °Á¬—ß‰¡àæ∫«à“¡’§«“¡ —¡æ—π∏å°—π™—¥‡®π°—∫

°“√‡°‘¥‚√§π‘Ë«‰µ

10. ·¡°π’‡´’¬¡
°“√»÷°…“„πÀ≈Õ¥∑¥≈Õßæ∫™—¥‡®π«à“ ·√à∏“µÿ

·¡°π’‡´’¬¡¡’º≈‰ª¬—∫¬—Èß°“√‡°‘¥º≈÷°π‘Ë«·§≈‡´’¬¡ÕÕ°´“‡≈µ

√«¡∑—Èß¬—∫¬—Èß‰¡à„Àâº≈÷°π‘Ë«∑’Ë¡’Õ¬Ÿà·≈â«‚µ¢÷Èπ ´÷ËßµàÕ¡“‡¡◊ËÕ∑”

°“√»÷°…“„πÀπŸ∑¥≈Õß°Á‰¥âº≈§≈â“¬°—π °“√‡ √‘¡·¡°π’‡´’¬¡

„π§πæ∫«à“ “¡“√∂≈¥Õ—µ√“°“√‡°‘¥π‘Ë«‰µ‰¥â¥â«¬‡™àπ°—π

∑—Èßπ’È§ß‡ªìπº≈¡“®“°°“√‡æ‘Ë¡¢÷Èπ¢Õß´‘‡∑√µ„πªí  “«–¿“¬

À≈—ß°“√‰¥â√—∫·¡°π’‡´’¬¡ ´÷Ëß°“√»÷°…“¢Õß§≥–«‘®—¬‡√“

°Á‰¥âº≈ Õ¥§≈âÕß°—π[16] „π∑“ßªØ‘∫—µ‘°“√‡ √‘¡¥â«¬·¡°-

π’‡´’¬¡∑—Èß„π√Ÿª·¡°π’‡´’¬¡ÕÕ°‰´¥å·≈–·¡°π’‡´’¬¡´‘‡∑√µ

®–¡’º≈∑”„Àâª√‘¡“≥°“√¢—∫∑‘Èß¢Õß∑—Èß·¡°π’‡´’¬¡·≈–´‘‡∑√µ

ÕÕ°¡“„πªí  “«–‡æ‘Ë¡¢÷ÈπÕ¬à“ß™—¥‡®π ́ ÷Ëß®–‡ªìπº≈¥’µàÕ°“√

¬—∫¬—Èß°“√‡°‘¥π‘Ë« ‡æ√“–´‘‡∑√µ§◊Õ “√¬—∫¬—Èßπ‘Ë«∑’Ë‰ª®—∫°—∫

·§≈‡´’¬¡¥—ß°≈à“«¡“·≈â«  à«π·¡°π’‡´’¬¡‡Õß¡’ª√–®ÿ∫«°

°Á®–‰ª®—∫°—∫ÕÕ°´“‡≈µ´÷Ëß¡’ª√–®ÿ≈∫‰¥â‡ªìπ‡°≈◊Õ·¡°π’‡ ’́¬¡

ÕÕ°´“‡≈µ∑’Ë≈–≈“¬‰¥â¥’®÷ß∂Ÿ°¢—∫∑‘ÈßÕÕ°¡“°—∫ªí  “«–‰¥âßà“¬

‰¡àµ°µ–°Õπ°≈“¬‡ªìππ‘Ë«‡À¡◊Õπ°—∫‡°≈◊Õ·§≈‡´’¬¡ÕÕ°-

´“‡≈µ¥—ß°≈à“«¡“·≈â«

11. ‚æ·∑ ‡´’¬¡
°“√∑’Ë√à“ß°“¬‰¥â√—∫‚æ·∑ ‡ ’́¬¡®“°Õ“À“√‰¡à‡æ’¬ßæÕ

À√◊Õ¡’°“√ Ÿ≠‡ ’¬‰ª∑“ß‡Àß◊ËÕ¡“°®“°°“√∑”ß“πÀ√◊ÕÕÕ°

°”≈—ß°“¬¡“°®–∑”„Àâ‡°‘¥¿“«–æ√àÕß‚æ·∑ ‡´’¬¡  ´÷Ëß¡’º≈

‰ª‡æ‘Ë¡ªí®®—¬‡ ’Ë¬ß‚√§π‘Ë«‰µ‰¥âÀ≈“¬°≈‰° ‡™àπ æ∫«à“ ¿“«–

æ√àÕß‚æ·∑ ‡ ’́¬¡®–¡’º≈∑”„Àâ¡’°“√¢—∫∑‘Èß·§≈‡ ’́¬¡ÕÕ°¡“

„πªí  “«–‡æ‘Ë¡¢÷Èπ ®÷ß‰ª‡æ‘Ë¡√–¥—∫§«“¡Õ‘Ë¡µ—«¢Õß‡°≈◊Õ

·§≈‡´’¬¡ÕÕ°´“‡≈µ ·≈–‡°≈◊Õ·§≈‡´’¬¡øÕ ‡øµ∑”„Àâµ°

µ–°Õπ‰ª‡ªìπ°âÕππ‘Ë«‰¥âßà“¬ πÕ°®“°π’È¿“«–æ√àÕß‚æ·∑ -

‡´’¬¡®–∑”„Àâ‡°‘¥¿“«–°√¥‡°‘π ´÷Ëß¿“«–°√¥‡°‘ππ’È®–¡’º≈

∑”„Àâ‡´≈≈å∫ÿº‘«∑àÕ‰µ¥Ÿ¥‡Õ“ ‘́‡∑√µ°≈—∫§◊π‡¢â“ Ÿà‡´≈≈å¡“°¢÷Èπ

¥—ß°≈à“«¡“·≈â«  π—Ëπ§◊Õ®–∑”„Àâ¡’ª√‘¡“≥´‘‡∑√µ´÷Ëß‡ªìπ “√

¬—∫¬—Èßπ‘Ë«„πªí  “«–µË”  àßº≈„Àâ‡°≈◊Õ·§≈‡´’¬¡ÕÕ°´“‡≈µ

·≈–øÕ ‡øµµ°µ–°Õπ‰ª‡ªìππ‘Ë«‰¥âßà“¬¢÷Èπ Õ’°∑“ßÀπ÷Ëß®“°

°“√«‘®—¬¢Õß§≥–‡√“æ∫«à“¿“«–æ√àÕß‚æ·∑ ‡´’¬¡ §◊Õ “‡Àµÿ

 ”§—≠¢Õß‚√§π‘Ë«‰µ„π°≈ÿà¡ª√–™“°√™“«™π∫∑¢Õß¿“§

µ–«—πÕÕ°‡©’¬ß‡Àπ◊Õ∑’Ë‡ªìπ “‡Àµÿ¡“®“°°“√‰¥â√—∫Õ“À“√¡’

‚æ·∑ ‡´’¬¡πâÕ¬ ®“°°“√√—∫ª√–∑“π¢â“«∑’Ë ’¢—¥®π¢“«„π

ª√‘¡“≥∑’Ë¡“° ´÷Ëß¢â“«®—¥Õ¬Ÿà„πÕ“À“√°≈ÿà¡∑’Ë¡’‚æ·∑ ‡´’¬¡

µË” ÿ¥‚¥¬‡©æ“–¢â“«‡Àπ’¬«∑’ËµâÕßπ”‰ª·™àπÈ”°àÕππ÷Ëß  ∑”„Àâ

∑—Èß‚æ·∑ ‡´’¬¡·≈–·¡°π’‡´’¬¡∑’Ë¡’Õ¬ŸàπâÕ¬Õ¬Ÿà·≈â« Ÿ≠‡ ’¬

‰ª°—∫πÈ”Õ’°∂÷ß°«à“√âÕ¬≈– 80 √«¡∑—Èßª√–™“°√°≈ÿà¡π’È¬—ß¡’

°“√ Ÿ≠‡ ’¬‚æ·∑ ‡ ’́¬¡‰ª°—∫‡Àß◊ËÕ¡“°®“°°“√∑”ß“π°≈“ß

·®âß∑’Ë„™â·√ßß“π
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12. øÕ ‡øµ
øÕ ‡øµ„πÕ“À“√¡’º≈·ª√º—πµ“¡™π‘¥¢Õßπ‘Ë« (π‘Ë«¡’

·≈–‰¡à¡’øÕ ‡øµ‡ªìπÕß§åª√–°Õ∫) æ∫«à“°“√‰¥â√—∫øÕ ‡øµ

¡“°®“°Õ“À“√®–¡’º≈‰ª‡æ‘Ë¡°“√¢—∫∑‘ÈßøÕ ‡øµÕÕ°¡“„π

ªí  “«– ́ ÷Ëß¡’º≈‰ª≈¥ª√‘¡“≥·§≈‡ ’́¬¡„πªí  “«–‚¥¬ºà“π

°≈‰°∑’ËøÕ ‡øµ‰ª≈¥ª√‘¡“≥«‘µ“¡‘π¥’Õ’°∑’  π—Ëπ§◊Õ‡¡◊ËÕ¡’

«‘µ“¡‘π¥’µË” „π∑’Ë ÿ¥®–¡’º≈∑”„Àâ°“√¥Ÿ¥´÷¡·§≈‡´’¬¡∑’Ë≈”‰ â

≈¥≈ß º≈Õ—ππ’È ‰¥âπ”¡“‡ªìπæ◊Èπ∞“π¢Õß°“√√—°…“ºŸâªÉ«¬∑’Ë¡’

¿“«–ªí  “«–¡’·§≈‡´’¬¡¡“°™π‘¥ absorptive ·≈– renal

hypercalciuria  ¥â«¬¬“ neutral phosphate  „π∑“ßµ√ß

°—π¢â“¡À“°®”°—¥øÕ ‡øµ„πÕ“À“√®– àßº≈„Àâ¡’°“√¢—∫∑‘Èß

·§≈‡´’¬¡ÕÕ°¡“„πªí  “«–‡æ‘Ë¡¢÷Èπ ́ ÷Ëß‡ªìπªí®®—¬‡ ’Ë¬ß ”§—≠

Õ—πÀπ÷Ëß¢Õß°“√‡°‘¥π‘Ë«·§≈‡´’¬¡™π‘¥∑’Ë ‰¡à¡’øÕ ‡øµ‡ªìπ

Õß§åª√–°Õ∫ πÕ°®“°π’È¬—ßæ∫«à“À“° “¡“√∂≈¥ª√‘¡“≥

øÕ ‡øµ„πÕ“À“√°≈—∫‡ªìπº≈¥’µàÕ°“√≈¥ªí®®—¬‡ ’Ë¬ßπ‘Ë«™π‘¥

µ‘¥‡™◊ÈÕ∑’Ë¡’Õß§åª√–°Õ∫‡ªìπ magnesium ammonium phos-

phate[19]

13. ‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å
°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å®–¡’º≈µàÕªí®®—¬‡ ’Ë¬ß‚√§

π‘Ë«À≈“¬™π‘¥ µ“¡ª°µ‘„π√à“ß°“¬‡§√◊ËÕß¥◊Ë¡™π‘¥π’È®–¡’ “√

°àÕπ‘Ë«™π‘¥·§≈‡´’¬¡ ÕÕ°´“‡≈µ ·≈–°«“‚π´’π (guanosine)

∑’Ë®–∂Ÿ°‡ª≈’Ë¬π‡ªìπ°√¥¬Ÿ√‘°Õ¬Ÿà¡“°æÕ ¡§«√ πÕ°®“°π’È°“√

∑”„Àâ√–¥—∫·Õ≈°ÕŒÕ≈å„π‡≈◊Õ¥ Ÿß¢÷Èπ®–¡’§«“¡ —¡æ—π∏å°—∫

¿“«–º‘¥ª°µ‘À≈“¬Õ¬à“ß ‰¥â·°à ¿“«–ªí  “«–¡’·§≈‡´’¬¡¡“°

¿“«–ªí  “«–¡’·¡°π’‡´’¬¡¡“° ·≈–¿“«–‡≈◊Õ¥¡’ª√‘¡“≥

ŒÕ√å‚¡π cortisol  Ÿß´÷Ëß„π∑’Ë ÿ¥π”‰ª Ÿà°“√ Ÿ≠‡ ’¬‡π◊ÈÕ°√–¥Ÿ°

‡æ‘Ë¡¢÷Èπ ®“°°“√»÷°…“æ∫«à“„π°≈ÿà¡∑’Ë¥◊Ë¡·Õ≈°ÕŒÕ≈å‡√◊ÈÕ√—ß

®–æ∫¿“«–ªí  “«–¡’·§≈‡´’¬¡¡“° ·≈–¿“«–ªí  “«–¡’

øÕ ‡øµ¡“°‰¥â∫àÕ¬ πÕ°®“°π’È¬—ßæ∫«à“ °“√¥◊Ë¡·Õ≈°ÕŒÕ≈å

¡’§«“¡ —¡æ—π∏å°—∫¿“«–ªí  “«–·≈–‡≈◊Õ¥¡’°√¥¬Ÿ√‘°¡“°

Õ¬à“ß‰√°Áµ“¡°“√¥◊Ë¡‡§√◊ËÕß¥◊Ë¡·Õ≈°ÕŒÕ≈å¡“°®–¡’º≈„Àâ¡’

°“√¢—∫ªí  “«–ÕÕ°¡“¡“° ´÷Ëß®–‡ªìπº≈¥’µàÕ°“√ªÑÕß°—π

°“√‡°‘¥π‘Ë«‰¥â

14. «‘µ“¡‘π´’
‡π◊ËÕß®“°«‘µ“¡‘π´’„π√à“ß°“¬®–∂Ÿ°‡ª≈’Ë¬π·ª≈ß‰ª

‡ªìπÕÕ°´“‡≈µ‰¥â  ¥—ßπ—Èπ ®÷ß¡’§«“¡‡™◊ËÕ«à“°“√‰¥â√—∫

«‘µ“¡‘π´’¡“°πà“®–¡’§«“¡‡ ’Ë¬ß ŸßµàÕ°“√‡ªìππ‘Ë« Õ¬à“ß‰√°Áµ“¡

®“°À≈—°∞“πß“π«‘®—¬µà“ßÊ ∑’Ë∑”‡°’Ë¬«°—∫‡√◊ËÕßπ’È ‰¡à¡’º≈

 π—∫ πÿπ„π§«“¡‡™◊ËÕÕ—ππ’È

15. «‘µ“¡‘π ∫’ 6
«‘µ“¡‘π ∫’ 6 ‡ªìπªí®®—¬ ”§—≠„π°√–∫«π°“√‡¡·∑-

∫Õ≈‘´÷¡¢Õß “√ÕÕ°´“‡≈µ  °“√¢“¥«‘µ“¡‘π∫’ 6 ®÷ß¡’º≈‰ª

‡æ‘Ë¡°“√º≈‘µ “√ÕÕ°´“‡≈µ„π‡´≈≈å ∑”„Àâ¡’°“√¢—∫ÕÕ°´“‡≈µ

ÕÕ°¡“¡“°„πªí  “«–‡æ‘Ë¡¡“°¢÷Èπ ®÷ß‡æ‘Ë¡§«“¡‡ ’Ë¬ßµàÕ°“√

‡ªìππ‘Ë«

16. «‘µ“¡‘π ¥’
‡ªìπ∑’Ë∑√“∫°—π¥’«à“¿“«–∏”√ß¥ÿ≈¢Õß·§≈‡´’¬¡ (cal-

cium homeostasis) „π√à“ß°“¬®–∂Ÿ°§«∫§ÿ¡‚¥¬ 3 ªí®®—¬

À≈—°§◊Õ ŒÕ√å‚¡πæ“√“∏Õ√å‚¡π (PTH) ŒÕ√å‚¡π·§≈´‘‚∑π‘π

·≈–«‘µ“¡‘π¥’  ”À√—∫«‘µ“¡‘π¥’§π∑’Ë‰¥â√—∫· ß·¥¥‡ªìπ√–¬–

‡«≈“π“πÊ ®–¡’º≈∑”„Àâ«‘µ“¡‘π¥’„π√à“ß°“¬∂Ÿ° —ß‡§√“–Àå‡æ‘Ë¡

¡“°¢÷Èπ ́ ÷Ëß«‘µ“¡‘π¥’®–¡’º≈µàÕ‰ª∑”„Àâ≈”‰ â¥Ÿ¥´÷¡·§≈‡´’¬¡

‰¥â‡æ‘Ë¡¢÷Èπ „π∑’Ë ÿ¥∑”„Àâ√–¥—∫·§≈‡ ’́¬¡„π‡≈◊Õ¥ Ÿß·≈–¢—∫∑‘Èß

ÕÕ°¡“„πªí  “«–¡“°¢÷Èπ π—Ëπ§◊Õ„π¿“æ√«¡°“√‰¥â√—∫«‘µ“¡‘π

¥’¡“°πà“®–‰ª‡æ‘Ë¡ªí®®—¬‡ ’Ë¬ß‚√§π‘Ë« Õ¬à“ß‰√°Áµ“¡¢âÕ¡Ÿ≈°“√

»÷°…“¥â“π√–∫“¥«‘∑¬“¢Õß Curhan ·≈–‡æ◊ËÕπ√à«¡ß“π∑’Ë

 À√—∞Õ‡¡√‘°“ æ∫«à“°≈ÿà¡§π∑’Ë°‘π«‘µ“¡‘π¥’¡“°°≈—∫¡’§«“¡™ÿ°

¢Õß‚√§π‘Ë«µË” ¥—ßπ—Èπ·¡â®–æ∫§«“¡ —¡æ—π∏å‚¥¬µ√ß√–À«à“ß

ª√‘¡“≥«‘µ“¡‘π¥’„π‡≈◊Õ¥°—∫°“√¥Ÿ¥ ÷́¡·§≈‡ ’́¬¡∑’Ë≈”‰ â √«¡

∑—Èß°—∫°“√¢—∫∑‘Èß·§≈‡´’¬¡ÕÕ°¡“„πªí  “«–°Á¬—ß‰¡à¡’À≈—°∞“π

∑’Ë “¡“√∂ √ÿª‰¥â«à“°“√°‘π«‘µ“¡‘π¥’¡“° À√◊Õ‰¥â√—∫· ß·¥¥

¡“°®–¡’º≈∑”„Àâ‡°‘¥π‘Ë«¡“°µ“¡¡“

17.  √ÿª
 ”À√—∫Õ‘∑∏‘æ≈¢Õßªí®®—¬¥â“π “√Õ“À“√µà“ßÊ ∑’Ë°≈à“«

¡“∑—ÈßÀ¡¥µàÕ°“√‡°‘¥‚√§π‘Ë«‰µ ¡’∑—Èß„π¥â“π¥’‡ªìπ “√¬—∫¬—Èß

À√◊Õ≈¥§«“¡‡ ’Ë¬ß°“√‡°‘¥π‘Ë« ·≈–¥â“π‰¡à¥’∑’Ë‡ªìπ “√°àÕπ‘Ë«

‡æ◊ËÕ„Àâ‡¢â“„®ßà“¬‰¥â √ÿª‡ªìπ·ºπ¿“æ¥—ß¥â“π≈à“ß
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Post-ESWL Perinephric Hematoma :
A Case Report.

®”√Ÿ≠  ≈‘¢‘µ«—≤π“ °ÿ≈ æ.∫.

√“¬ß“πºŸâªÉ«¬

°≈ÿà¡ß“π»—≈¬°√√¡ ‚√ßæ¬“∫“≈π§√æ‘ß§å ‡™’¬ß„À¡à

∫∑§—¥¬àÕ
Post - ESWL Perinephric hematoma ‡ªìπ¿“«–·∑√°´âÕπ∑’Ëæ∫‰¥âπâÕ¬ ¿“¬À≈—ß°“√ ≈“¬π‘Ë«„π‰µ ·µà¡’§«“¡

√ÿπ·√ß·≈–¡’º≈°√–∑∫µàÕºŸâªÉ«¬¡“° √“¬ß“πºŸâªÉ«¬™“¬ 1 √“¬ Õ“¬ÿ 44 ªï ¡“¥â«¬Õ“°“√ª«¥‡Õ«´â“¬¡“° À≈—ß®“°°“√

 ≈“¬π‘Ë«„π‰µ´â“¬  µ√«®‡≈◊Õ¥æ∫¡’‚≈À‘µ®“ß ‡ÕÁ°´‡√¬å§Õ¡æ‘«‡µÕ√å™àÕß∑âÕßæ∫ Large left perinephric hematoma

with anterior displacement of the „Àâ°“√√—°…“·∫∫ª√–§—∫ª√–§Õß√à«¡°—∫°“√„Àâ‡≈◊Õ¥ Õ“°“√¢ÕßºŸâªÉ«¬‰¡à¥’¢÷Èπ

¡’ª«¥‡Õ«¡“°¢÷Èπ√à«¡°—∫∑âÕßÕ◊¥ µâÕß‰¥â√—∫°“√ºà“µ—¥ remove perinephric hematoma ®÷ßÀ“¬‡ªìπª°µ‘

§” ”§—≠: Perinephric hematoma, Perirenal hematoma, ESWL (Extracorporeal Shock Wave Lithotripsy)
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∫∑π”
Perinephric hematoma ‡ªìπ¿“«–·∑√° ấÕπ∑’Ëæ∫‰¥â

πâÕ¬¿“¬À≈—ß°“√ ≈“¬π‘Ë« (ESWL) „π‰µ ·µà‡ªìπ¿“«–·∑√°

´âÕπ∑’Ë¡’§«“¡√ÿπ·√ß·≈–¡’º≈°√–∑∫µàÕºŸâªÉ«¬¡“° ‚¥¬ºŸâªÉ«¬

®–¡’Õ“°“√ª«¥‡Õ«Õ¬à“ß√ÿπ·√ßÀ≈—ß°“√ ≈“¬π‘Ë« µâÕßæ—°

√—°…“µ—«„π‚√ßæ¬“∫“≈ ¡’§«“¡‡ ’Ë¬ßµàÕ°“√µâÕß‰¥â√—∫‡≈◊Õ¥

‡æ◊ËÕ·°â ‰¢¿“«– Anemia ®“° Perinephric blood loss  ·≈–

¡’§«“¡‡ ’Ë¬ßµàÕ°“√ºà“µ—¥‡æ◊ËÕ·°â ‰¢¿“«–·∑√°´âÕππ’È ‚¥¬

∑—Ë«‰ª¡—°æ∫„πºŸâªÉ«¬∑’Ë¡’ªí®®—¬‡ ’Ë¬ß (Risk factors) µàÕ°“√

‡°‘¥¿“«–·∑√° ấÕππ’È ‰¥â·°à Hypertension, Diabetes

Mellitus, Coronary Artery Disease, Obesity, Pre- treat-

ment Urinary Tract Infection, Bilateral treatment[6]  ·≈–

°“√„™â Antiplatelet agent[3,4] „πºŸâ ŸßÕ“¬ÿ∑’Ë¡’ªí®®—¬‡ ’Ë¬ß

À≈“¬Õ¬à“ß, Post - ESWL Perinephric Hematoma ®÷ß

‡ªìπ¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ßπ’ÈÕ“®∑”„ÀâºŸâªÉ«¬‡ ’¬™’«‘µ‰¥â[10]

√“¬ß“πºŸâªÉ«¬
ºŸâªÉ«¬™“¬‰∑¬ Õ“¬ÿ 44 ªï Õ“™’æ √—∫®â“ß ¡’Õ“°“√ª«¥

‡Õ«´â“¬¡“ 1 ‡¥◊Õπ ¡’ª√–«—µ‘‡§¬ºà“π‘Ë«„π‰µ∑—Èß 2 ¢â“ß‡¡◊ËÕ

3 ªï°àÕπ Film KUB æ∫ Bilateral small lower pole renal

calculi  (¢π“¥π‘Ë« Rt. 0.8x0.9 cm., Lt. 0.7x0.8 cm.)  ∑”

I.V.P æ∫‡ªìπ Bilateral normal excretory function with

bilateral lower caliceal calculi with mild hydrocalices

¥—ß· ¥ß„π√Ÿª∑’Ë 1

ºŸâªÉ«¬¡’ª√–«—µ‘‡ªìπ‚√§ Gout ¡“ 2 ªï ‰¥â√—∫°“√√—°…“

¥â«¬¬“ Allopurinal (300 mg) 1 1/2 tab OD ·≈–¡’

ª√–«—µ‘‡ªìπ‚√§§«“¡¥—π‚≈À‘µ Ÿß ·≈– Dyslipidemia (hyper-

triglyceride) ¡“ 1 ªï ‰¥â√—∫°“√√—°…“¥â«¬¬“ Enarapril (20

mg) 1 tab OD, Lopid (600 mg) 1 tab OD ·≈–¬“ ASA

(gr1) 1 tab OD  ‚¥¬ºŸâªÉ«¬‰¥â√—∫°“√√—°…“®“°Õ“¬ÿ√·æ∑¬å

Õ¬à“ßµàÕ‡π◊ËÕß¡“µ≈Õ¥ §«∫§ÿ¡§«“¡¥—π‚≈À‘µ‰¥âÕ¬Ÿà√–À«à“ß

130/70 ∂÷ß 150/90 mmHg

ºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬«à“‡ªìπ Bilateral recurrent

lower caliceal renal calculi with Hypertension, dysli-

pidemia ·≈–‰¥â√—∫°“√√—°…“π‘Ë«„π‰µ´â“¬ (Lt. Lower

caliceal calculi) ¥â«¬°“√ ≈“¬π‘Ë« (ESWL) ´÷Ëß¡’√–∫∫

°”‡π‘¥æ≈—ßß“π Shock Wave ¢Õß‡§√◊ËÕß ≈“¬π‘Ë«‡ªìπ·∫∫

Electromagnetic ‚¥¬„ÀâºŸâªÉ«¬À¬ÿ¥√—∫ª√–∑“π¬“ Aspirin

2  —ª¥“Àå °àÕπ ≈“¬π‘Ë«

6 «—πÀ≈—ß°“√ ≈“¬π‘Ë«‰µ´â“¬ (Lt. Lower caliceal

calculi) ºŸâªÉ«¬°≈—∫¡“µ√«®∑’ËÀâÕß©ÿ°‡©‘π¥â«¬‡√◊ËÕßª«¥∑âÕß

¥â“π´â“¬√â“«‰ª‡Õ«´â“¬¡“°¡“ 4 ™—Ë«‚¡ß ª«¥‡°√Áßµ≈Õ¥‡«≈“

·≈–¡’‰¢â 1 «—π°àÕπ¡“‚√ßæ¬“∫“≈ ªí  “«–ª°µ‘ µ√«®  Vital

signs ·√°√—∫ Õÿ≥À¿Ÿ¡‘ 37.3 C ™’æ®√ 97 §√—ÈßµàÕπ“∑’ À“¬„®

20 §√—ÈßµàÕπ“∑’ §«“¡¥—π‚≈À‘µ 158/90mmHg µ√«®√à“ß°“¬

æ∫¡’√Õ¬ È́”¢π“¥„À≠à∫√‘‡«≥‡Õ« ấ“¬ (Large ecchymosis

and contusion of Lt. flank) ¥—ß· ¥ß„π√Ÿª∑’Ë 2 ·≈–¡’

Severe tenderness of Lt. upper quadrant ¢Õß™àÕß∑âÕß,

√Ÿª∑’Ë 1  · ¥ß Film KUB ·≈– IVP ¢ÕßºŸâªÉ«¬°àÕπ°“√ ≈“¬π‘Ë«
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rebound tenderness negative  àß Film KUB  ‰¡àæ∫¡’
Lt. lower caliceal calculi RC ·≈â« ¡’·µà Small Rt. lower
caliceal calculi

ºŸâªÉ«¬‰¥â√—∫°“√«‘π‘®©—¬‡ªìπ Acute Pyelonephritis
with soft tissue injury Post ESWL, ‰¥â√—∫‡¢â“‚√ßæ¬“∫“≈
·≈– àßµ√«®ÀâÕßªØ‘∫—µ‘°“√‰¥âº≈¥—ßπ’È

CBC Hb  8.7 g/dl, Hct  26%,  WBC 21,400 cell/
cu.mm., PMN 89%, Lymphocyte 8%, Mono 3%,
platelet 392,000/ cu.mm.

U/A  Deep  yellow, Slightly turbid,  Sp.gr. 1.020,
pH 6.0, Prot  2+, Sugar negative, WBC > 100, Rbc
5-10, Moderate bacteria (Bacilli)

BUN 14 mg/dl, Cr 1.7 mg/dl, electrolyte Na
135, K 3.6, Cl 99, CO2 22

PT 17.1  §à“ª°µ‘ 14-16,  PTT 48.7 §à“ª°µ‘ 27-43
 àßµ√«® Urine Culture ·≈– Hemoculture ‰«â
ºŸâªÉ«¬‰¥â√—∫°“√√—°…“¥â«¬°“√„Àâ “√πÈ”∑“ßÀ≈Õ¥‡≈◊Õ¥,

Parenteral antibiotic and supportive treatment, 5 «—π
À≈—ß®“° Admit ºŸâªÉ«¬¬—ß¡’Õ“°“√ª«¥∫«¡‡Õ«´â“¬¡“°  ·≈–
§≈”‰¥â°âÕπ·¢Áß„µâº‘«Àπ—ß∫√‘‡«≥∑’Ë¡’√Õ¬™È”¢π“¥„À≠à∫√‘‡«≥
‡Õ«  ®÷ß‰¥â àß Ultrasound abdomen  ‡æ◊ËÕ¥Ÿ«à“¡’ Hematoma
„π Soft  tissue „µâº‘«Àπ—ß∫√‘‡«≥ Large contusion and
ecchymosis ¢Õß‡Õ«´â“¬À√◊Õ‰¡à º≈∑’Ë ‰¥â®“°°“√µ√«®
Ultrasound abdomen æ∫«à“‡ªìπ Mixed cystic and solid
collection at Lt. renal region, loss of renal outline,
Trauma of Lt. kidney is suggested ®÷ß‰¥â àßºŸâªÉ«¬∑” CT
Kidney µàÕ º≈∑’Ë‰¥â‡ªìπ Large Lt. perinephric hematoma
(13.5x11.5x15 cm) with anterior displacement of the
kidney, normal nephrogram and excretion from both

kidneys are observed, no definite contrast leakage
¥—ß· ¥ß„π√Ÿª∑’Ë 3  àßµ√«®  CXR æ∫‡ªìπ Increased
density at Lt. costophrenic angle may be pleural
effusion, lung clear, bony thorax is intact. ·≈–‰¥â àß
µ√«®ÀâÕßªØ‘∫—µ‘°“√´È”

CBC: Hb 8.8, Hct  27%, wbc 14,500, PMN
75%, L 12%, Mono 7%, PT, PTT Õ¬Ÿà„π‡°≥±åª°µ‘

µ√«® Vital  Sign ´È”‰¥âº≈Õÿ≥À¿Ÿ¡‘ 37.0C ,™’æ®√
92 §√—ÈßµàÕπ“∑’, À“¬„® 20 §√—ÈßµàÕπ“∑’, §«“¡¥—π‚≈À‘µ 150/
90 mmHg ºŸâªÉ«¬¡’Õ“°“√ª«¥‡Õ«¡“°¢÷Èπ ∑âÕßÕ◊¥ ·≈–‰¥â
º≈ UrineCulture ∑’Ë àß‰«âµ—Èß·µà·√°√—∫ºŸâªÉ«¬°≈—∫¡“‡ªìπ
Klebsiella spp. 105/ml ¡’ Significant urinary tract
infection ‡°√ß«à“ºŸâªÉ«¬Õ“®¡’ Infected perinephric
hematoma ‰¥â  ®÷ß‰¥âµ—¥ ‘π„®∑”°“√ºà“µ—¥¥â«¬°“√ Explo-
ratory Lt. kidney æ∫«à“¡’ Perinephric hematoma
ª√–¡“≥ 1,500 cc. ·≈–‰¡àæ∫«à“¡’ active bleeding ®“°
lt. Kidney ·≈â« ®÷ß‰¥â Remove blood clot ·≈–«“ß Drain
‰«â ·≈– àß Blood clot C/S  ºŸâªÉ«¬‰¥â√—∫ Blood transfu-
sion ‡ªìπ PRC 2 Units √–À«à“ßºà“µ—¥, À≈—ßºà“µ—¥ºŸâªÉ«¬
æ—°√—°…“µ—«Õ¬Ÿà„π‚√ßæ¬“∫“≈Õ’° 9 «—π ®÷ß Off drain ‰¥â
‰¡à¡’‰¢â, º≈ Perinephric blood clot culture - No growth
µ‘¥µ“¡°“√∑”ß“π¢Õß‰µ Õ¬Ÿà„π‡°≥±åª°µ‘ BUN 10 mg%,
Cr 1.5 mg% ®÷ß‰¥â®”Àπà“¬ºŸâªÉ«¬ÕÕ°®“°‚√ßæ¬“∫“≈

«‘®“√≥å
¿“«–·∑√°´âÕπ∑’Ë√ÿπ·√ßÀ≈—ß°“√ ≈“¬π‘Ë«§◊Õ Large

perinephric hematoma  æ∫‰¥âπâÕ¬ª√–¡“≥ 0.28-0.7%
[1-5] ¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√√—°…“π‘Ë«„π‰µ¥â«¬°“√ ≈“¬π‘Ë«
´÷Ëß·µ°µà“ß®“°¿“«–·∑√°´âÕπ∑’Ëæ∫‰¥â∫àÕ¬°«à“À≈—ß°“√ ≈“¬

√Ÿª∑’Ë 2  · ¥ß¿“æ√Õ¬´È”∫√‘‡«≥‡Õ«¢ÕßºŸâªÉ«¬∑’Ë‰¥â√—∫°“ ≈“¬π‘Ë«
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π‘Ë«„π‰µ §◊Õ ¡’ Ureteric obstruction ®“° Stone frag-
ments À√◊Õ Steinstrasse formation ∑’Ëæ∫‰¥âª√–¡“≥
2-5%[6]

Renal injury  ∑’Ë‡°‘¥®“°°“√ ≈“¬π‘Ë«æ∫‰¥â∫àÕ¬µ—Èß·µà
63-85%  ‚¥¬ “¡“√∂µ√«®æ∫‰¥â®“° CT À√◊Õ MRI  ¢Õß
‰µ¿“¬À≈—ß®“°°“√ ≈“¬π‘Ë«[4,12,13] ‚¥¬®–æ∫„π√–¥—∫∑’Ë
·µ°µà“ß°—π µ—Èß·µà renal enlargement, loss of cortico-
medullary junction dermacation, low signal intensity
changes in perirenal fat ·≈– renal hematoma ´÷Ëß
≈—°…≥–∑’Ëæ∫π’È à«π„À≠à®–‡ªìπ hemorrhage and edema
¿“¬„πÀ√◊Õ√Õ∫Ê ‰µ ‚¥¬ edema ®–æ∫«à“‡ªìπ∑—Èß‰µ„π¢≥–∑’Ë
hemorrhage ¡—°®–æ∫‡ªìπ focal area ¢Õß‰µ ·≈– hemor-
rhage ®–æ∫‰¥âÀ≈“¬≈—°…≥– §◊Õ intraparenchyma,
subcapsular ·≈– perirenal ´÷Ëß à«π„À≠à¡—°®–À“¬‰ª‰¥â
‡Õß¿“¬„π 6  —ª¥“Àå ·µàÕ“®π“π∂÷ß 6 ‡¥◊Õπ‰¥âÀ≈—ß®“°°“√
 ≈“¬π‘Ë«[4]

≈—°…≥–∑“ß histopathotology ¢Õß‰µ∑’Ë¡’ renal
injury ¿“¬À≈—ß°“√ ≈“¬π‘Ë«„π§π æ∫‰¥â‡À¡◊Õπ°—∫„π —µ«å
∑¥≈Õß §◊Õ intrarenal hemorrhage ¡—°®–æ∫∑’Ë∫√‘‡«≥
corticomedullary junction ´÷ËßÕ“®‡ªìπ‡π◊ËÕß®“°  ¡’§«“¡
·µ°µà“ß¢Õß tissue densities ∫√‘‡«≥π’È[14] ‚¥¬æ∫«à“
À≈—ß®“°°“√ ≈“¬π‘Ë«∑—π∑’®–æ∫¡’ endothelial cell damage
¢Õß midsized arteries, veins ·≈– glomerular capillaries
[7,15,16-18] ·≈– arcuate veins ´÷ËßÕ¬Ÿà∫√‘‡«≥ cortico-
meddullary junction  ®–∂Ÿ°∑”≈“¬‰¥âßà“¬¡“°®“° Shock
Wave ‚¥¬∑—Ë«‰ªæ∫«à“®–‡√‘Ë¡¡’ Reorganization ª√–¡“≥
1-2   —ª¥“Àå À≈—ß®“°°“√ ≈“¬π‘Ë« ·≈–À≈—ß®“° 1 ‡¥◊Õπ
·≈â«®–µ√«®æ∫«à“¡’ glomerular atrophy and sclerosis
„π∫√‘‡«≥‡≈Á°Ê ∑’Ë¡’ interstitial fibrosis ·≈–¡’ hyalinization

¢Õß arcuate veins Õ¬à“ß‰√°Áµ“¡‡π◊ÈÕ‰µ à«π„À≠à¬—ßæ∫‡ªìπ
ª°µ‘[7,18] ¥—ßπ—Èπ renal injury ∑’Ë‡°‘¥®“°°“√ ≈“¬π‘Ë«®–
æ∫‡ªìπ Focal process ‚¥¬∑’Ë‡π◊ÈÕ‰µ à«π„À≠à‰¡à‰¥â√—∫º≈
°√–∑∫

Õ“°“√¢ÕßºŸâªÉ«¬∑’Ë¡’¿“«–·∑√°´âÕπ perinephric
hematoma ®“° ESWL  à«π„À≠à¡“¥â«¬Õ“°“√ severe
flank pain ∫√‘‡«≥∑’Ë‰¥â√—∫°“√ ≈“¬π‘Ë«, ¡’ anemia ®“°
massive perinephric hemorrhage ·≈–Õ“®¡’ subcuta-
neous ecchymosis ‡À¡◊Õπ‡™àπºŸâªÉ«¬∑’Ë√“¬ß“ππ’È Newman
·≈– Saltzman[2] ‰¥â√“¬ß“πºŸâªÉ«¬∑’Ë¡’¿“«–·∑√° ấÕπ Peri-
nephric hematoma 5 √“¬ ®“°ºŸâªÉ«¬ 645 √“¬∑’Ë¡“√—∫
°“√ ≈“¬π‘Ë«„π‰µ æ∫«à“ 3 √“¬¡“¥â«¬Õ“°“√ Severe flank
pain, 1 √“¬´÷Ëß‡ªìπ single kidney ¡“¥â«¬Õ“°“√ anuria
®“°°“√∑’Ë¡’ large perinephric hematoma ‰ª obstructed
renal vein ·≈–ºŸâªÉ«¬Õ’° 1 √“¬´÷Ëß¡’ª√–«—µ‘‡°à“‡ªìπ myo-
cardial infraction ‡¡◊ËÕÀ≈“¬ªï°àÕπ¡“¥â«¬Õ“°“√ Chest pain
À≈—ß®“°∑” bilateral  ESWL ·≈â«¡’ bilateral  subcapsu-
lar hematoma with acute anemia ®“° perinephric
blood loss  ´÷ËßÀ≈—ß®“°‰¥â√—∫ Blood transfusion ·≈â«ºŸâ
ªÉ«¬°ÁÀ“¬‡ªìπª°µ‘ Toro K ·≈– Kardos M[10] √“¬ß“π
ºŸâªÉ«¬À≠‘ß 1 √“¬ Õ“¬ÿ 71 ªï  ¡’ underlying ‡ªìπ DM ·≈–
IHD ∑’Ë‰¥â√—∫°“√√—°…“ Stable ·≈â« ·≈–‡§¬‰¥â√—∫°“√ ≈“¬
π‘Ë«‰µ´â“¬§√—Èß∑’Ë 1 ‡¡◊ËÕ 6 ‡¥◊Õπ°àÕπ‚¥¬‰¡à¡’¿“«–·∑√°´âÕπ
®÷ß‰¥â√—∫°“√ ≈“¬π‘Ë«‰µ´â“¬§√—Èß∑’Ë 2 ®÷ß‡°‘¥¿“«–·∑√°´âÕπ
∑’Ë√ÿπ·√ßπ’È ‚¥¬ 9 ™—Ë«‚¡ßÀ≈—ß®“°°“√ ≈“¬π‘Ë« ºŸâªÉ«¬¡’Õ“°“√
§≈◊Ëπ‰ â·≈–ª«¥∑âÕß¡“° ∑” CT scan of abdomen  æ∫¡’
Large perinephric hematoma ¢Õß‰µ´â“¬®÷ß‰¥â√—∫°“√
admit ICU ‡æ◊ËÕ Strict observation serial hemoglobin
testing ·≈– pain management  ‡æ◊ËÕ conservative treat-

√Ÿª∑’Ë 3  · ¥ß Enhanced CT show large left perinephric hematoma displaced left kidney anteriorly
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ment °àÕπ ·µà 2 ™—Ë«‚¡ßÀ≈—ß admit ºŸâªÉ«¬‡°‘¥ suddenly
cold sweat ·≈–‡ ’¬™’«‘µ ®“°°“√µ√«®À“ “‡Àµÿ¢Õß°“√
‡ ’¬™’«‘µ‚¥¬°“√∑” Forensic Autopsy æ∫«à“ “‡Àµÿ¢Õß
°“√‡ ’¬™’«‘µ§◊Õ hemorrhagic hypovolemic shock due
to hemorrhage complications due to ESWL

 “‡Àµÿ¢Õß°“√‡°‘¥ Post - ESWL perinephric
hematoma ¬—ß‰¡à∑√“∫·πà™—¥[5,6,8] ·µà¡’ªí®®—¬‡ ’Ë¬ß (Risk
Factor) ¢Õß°“√‡°‘¥ Post - ESWL perinephric hematoma
‰¥â·°à pre-existing hypertension, pre-treatment urinary
tract infection, diabetes mellitus, coronary artery
disease, obesity, bilateral treatment, ª√–«—µ‘°“√„™â¬“
Antiplatelet agent[6] ́ ÷ËßºŸâªÉ«¬∑’Ë√“¬ß“ππ’È ¡’ªí®®—¬‡ ’Ë¬ß §◊Õ
ª√–«—µ‘ Hypertension ·≈–°“√„™â¬“ Antiplatelet §◊Õ
Aspirin Knapp ·≈–§≥–[4] ‰¥â√“¬ß“π∂÷ß Incidence ¢Õß
°“√‡°‘¥ post - ESWL perinephric hematoma „πºŸâªÉ«¬∑’Ë¡’
pre-existing hypertension ‡∑à“°—∫ 2.5% ·≈–®– Ÿß¢÷Èπ‡ªìπ
3.8 % „πºŸâªÉ«¬∑’Ë unsatisfactory control of hypertension
Newman LH ·≈– Saltzman[2] ‡™◊ËÕ«à“ ºŸâ∑’Ë¡’‚√§À√◊Õ¿“«–
∑’Ë¡’ atherosclerosis ¢ÕßÀ≈Õ¥‡≈◊Õ¥®–¡’§«“¡‡ ’Ë¬ßµàÕ
°“√‡°‘¥ Post - ESWL perinephric  hematoma  ‡π◊ËÕß®“°
Loss of vascular tensile strength ´÷Ëßßà“¬µàÕ°“√‡°‘¥
vascular damage ®“° Shock Wave ¢Õß°“√ ≈“¬π‘Ë«

Dhar  NB ·≈–§≥–[5] ‰¥â√“¬ß“πºŸâªÉ«¬ 317 √“¬
∑’Ë‰¥â√—∫°“√ ≈“¬π‘Ë« 415 §√—Èß ¥â«¬‡§√◊ËÕß ≈“¬π‘Ë«∑’Ë¡’ Shock
Wave generator ·∫∫ Electromagnetic ·≈–‰¥â∑”
Routine Ultrasound Kidney À≈—ß°“√ ≈“¬π‘Ë«„π‰µ™π‘¥
Caliceal stone 357 √“¬ ·≈– renal pelvic stone 96 √“¬
æ∫«à“¡’¿“«–·∑√°´âÕπ perinephric hematoma 17 §√—Èß
¢Õß ESWL treatment §‘¥‡ªìπ 4.1% ´÷Ëß„π®”π«ππ’È¡’
symptomatic perinephric hematoma ®”π«π 3 §√—Èß¢Õß
ESWL treatment §‘¥‡ªìπ 0.7% ́ ÷Ëßæ∫«à“·µ°µà“ß®“°°“√„™â
CT Scan À√◊Õ MRI µ√«®À“¿“«– Post - ESWL peri-
nephric hematoma ®–æ∫‰¥â Ÿß∂÷ß 20-25%[12,13]
‡π◊ËÕß®“°¡’ Sensitivity ¥’°«à“ Ultrasound  „π°“√µ√«®À“
small renal hematoma ·≈–°“√»÷°…“§√—Èßπ’È ¬—ßæ∫«à“
ªí®®—¬‡ ’Ë¬ß∑’Ë ”§—≠¢Õß°“√‡°‘¥ Post - ESWL perinephric
hematoma §◊Õ advancing patient age (P=0.009) ‚¥¬
æ∫«à“Õ“¬ÿ¢ÕßºŸâªÉ«¬∑’Ë¡“√—∫°“√ ≈“¬π‘Ë«∑’Ë‡æ‘Ë¡¢÷Èπ∑ÿ° 10 ªï
¡’‚Õ°“ ‡°‘¥ perinephric hematoma ‡æ‘Ë¡¢÷Èπ 1.67 ‡∑à“
·≈–¬—ßæ∫«à“°“√ ≈“¬π‘Ë« renal caliceal stone ‡°‘¥ peri-

nephric hematoma ¡“°°«à“ Renal pelvic stone  2 ‡∑à“
·µà‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P=0.34 ) ́ ÷ËßÕ“®‡ªìπº≈®“°°“√∑’Ë
Shock  Wave µâÕßºà“π‡π◊ÈÕ‰µ‰ª¬—ß renal caliceal stone
¡“°°«à“ Renal pelvic stone √à«¡°—∫‡§√◊ËÕß ≈“¬π‘Ë«∑’Ë¡’
Shock Wave generator ‡ªìπ·∫∫ Electromagnetic ¡’
smaller focal zone ·≈– higher peak pressure ‡¡◊ËÕ
‡ª√’¬∫‡∑’¬∫°—∫‡§√◊ËÕß ≈“¬π‘Ë«„π√–∫∫ Electrohydraulic

°“√√—°…“ Post - ESWL perinephric hematoma
‚¥¬∑—Ë«‰ª “¡“√∂ conservative treatment ‰¥â[2,8,10] ‚¥¬
„Àâ Rest, „Àâ “√πÈ”√à«¡°—∫„Àâ‡≈◊Õ¥™¥‡™¬ ∂â“¡’ massive
perinephric hemorrhage  ·≈–µ‘¥µ“¡¥Ÿ«à“¡’ active peri-
nephric bleeding  À¬ÿ¥·≈â«À√◊Õ‰¡à Knapp PM ·≈–§≥–[4]
√“¬ß“π«à“ª√–¡“≥Àπ÷Ëß„π “¡¢ÕßºŸâªÉ«¬ Post - ESWL
perinephric hematoma µâÕß‰¥â√—∫ blood transfusion
·≈–„πºŸâªÉ«¬∑’Ë Require multiple blood transfusion „Àâ
æ‘®“√≥“∑” selective arterial embolization „πºŸâªÉ«¬∑’Ë
Õ“°“√ flank pain  ‰¡à improve À≈—ß Conservative treat-
ment À√◊Õ¡’Õ“°“√¢ÕßÕ«—¬«–¢â“ß‡§’¬ß®“° pressure effect
¢Õß expanding perinephric hematoma „Àâæ‘®“√≥“∑”
percutaneous drainage[2,9] À√◊Õ∑” operative decom-
pression[2]  Donahue ·≈–§≥–[11] √“¬ß“πºŸâªÉ«¬ 1 √“¬
∑’Ë¡’ massive retroperitoneal hemorrhage À≈—ß∑” ESWL
·≈–µâÕß‰¥â√—∫°“√µ—¥‰µÕÕ°‡æ◊ËÕ control bleeding  ”À√—∫
ºŸâªÉ«¬∑’Ë√“¬ß“ππ’ÈÕ“°“√‰¡à¥’¢÷ÈπÀ≈—ß Conservative treatment
·≈– hematocrit stable ·≈â« §◊Õ ¬—ß¡’Õ“°“√ª«¥‡Õ«´â“¬¡“°
®π¢¬—∫µ—«≈”∫“° ·≈–¡’Õ“°“√∑âÕßÕ◊¥¡“°®“° large retro-
peritoneal hematoma ª√–°Õ∫°—∫‰¥âº≈ urine culture
°≈—∫¡“¡’ significant urinary tract infection  ́ ÷Ëß‡°√ß«à“®–¡’
Infected perinephric hematoma µ“¡¡“ ·≈–°“√∑” per-
cutaneous drainage Õ“®‰¡à adequate drainage ®÷ßµ—¥ ‘π„®
∑” Operative decompression and removed perinephric
hematoma ·≈–«“ß Penrose drain ‰«â À≈—ßºà“µ—¥ºŸâªÉ«¬
Õ“°“√¥’¢÷Èπ‡ªìπ≈”¥—∫ ·≈–æ—°√—°…“µ—«„π‚√ßæ¬“∫“≈Õ’°
9 «—π ®÷ß Off drain ·≈– discharge ºŸâªÉ«¬‰¥â

 √ÿª
Post - ESWL perinephric hematoma ‡ªìπ¿“«–

·∑√°´âÕπ∑’Ëæ∫‰¥âπâÕ¬¢Õß°“√√—°…“π‘Ë«„π‰µ¥â«¬°“√ ≈“¬π‘Ë«
·µà¡’§«“¡√ÿπ·√ß·≈–¡’º≈°√–∑∫µàÕºŸâªÉ«¬¡“° ®÷ß§«√§‘¥∂÷ß
¿“«–·∑√° ấÕππ’È ‰«â „πºŸâªÉ«¬∑’Ë¡’Õ“°“√ª«¥‡Õ«Õ¬à“ß√ÿπ·√ß
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¿“¬À≈—ß°“√ ≈“¬π‘Ë«„π‰µ√à«¡°—∫°“√¡’¿“«– anemia À√◊Õ
hypotension ®“° perinephric blood loss ‚¥¬‡©æ“–
Õ¬à“ß¬‘Ëß„πºŸâ ŸßÕ“¬ÿ∑’Ë¡—°¡’ªí®®—¬‡ ’Ë¬ß¢Õß underlying disease
À≈“¬Õ¬à“ß À“°„Àâ°“√√—°…“¥â«¬ “√πÈ”À√◊Õ‡≈◊Õ¥™¥‡™¬·°à
ºŸâªÉ«¬™â“‡°‘π‰ª Õ“® Ÿ≠‡ ’¬ºŸâªÉ«¬‰¥â °“√«‘π‘®©—¬¥â«¬°“√∑”
CT Scan  „Àâ¢âÕ¡Ÿ≈‡√◊ËÕß¢π“¥§«“¡√ÿπ·√ß¢Õß perinephric

hematoma ‰¥â¥’ ·≈–™—¥‡®π°«à“ Ultrasound ‡æ◊ËÕ¥Ÿ pro-
gression ¢Õß perinephric bleeding °“√√—°…“¥â«¬«‘∏’
conservative treatment §«√√à«¡°—∫°“√µ‘¥µ“¡ serial
hematocrit ·≈–Õ“°“√¢ÕßºŸâªÉ«¬Õ¬à“ß„°≈â™‘¥ ‡æ◊ËÕ„™â„π°“√
«“ß·ºπ°“√√—°…“‡æ‘Ë¡‡µ‘¡¥â«¬ surgical intervention ‰¥â

Õ¬à“ß∂Ÿ°µâÕß·≈–‡À¡“– ¡
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