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Pathologic Diagnosis of
Prostatic Adenocarcinoma

N

Samrerng Ratanarapee, M.D.

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]

Correspondence to: Ratanarapee S, Department of Pathology, Faculty of Medicine Siriraj Hospital,
Mahidol University, Bangkoknoi, Bangkok 10700, Thailand. Phone: 02-411-2005, E-mail: sisrt@mahidol.ac.th
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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

U7 30 dnfl 2 Fuanan 2552

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.

to transition zone. (TZ)

Gross specimen of radical prostatectomy showing tumor nodules in peripheral zone (arrows) with extension
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prostatic acini are lined by epithelial cells called “basal
cells.” 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 34[BE12 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
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needle biopsy specimens.17 These include seminal
vesicles, ejaculatory ducts, Cowper’s 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 author’s

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).

Fig 2B. Same case showing absence of basal cells in
malignant acini (m) by 34[3E12 immunostaining.
(34E12 immunostain, x200).
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Fig 3A. Perineural invasion of malignant acini (arrows).  Fig 3B. Glomerulation (G) of malignant acini (H&E, x200).
A neural ganglion (g) is present in continuation
to the involved nerve fiber (n) (H&E, x200).

Fig 3C. Mucinous fibroplasias (mfp) in malignant acini. Fig 3D. Mucin production seen as intraluminal mucicar-

Note acinophilic material in glandular lumens, mine positive secretion in glandular lumens
only found in malignant glands (H&E, x400). (arrows) (mucicarmine, x200).
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Fig 3E. Microvascular invasion seen as a relatively large  Fig 3F. Extra-prostatic extension. Note malignant acini
tumor embolus (arrow) in a lymphatic Ilumen (arrows) in connective tissue among peripros-
(H&E, x400). tatic fat (f) (H&E, x200).
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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).

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

b a1

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

SAnR
The Thai Journal of U Ro LOGY

Lo -_I.lt : ‘ r ‘I 1;-.I-.
2 A syl £
shae Bily 3 TR, ™
- e 1 N
Gl w3V P N T |
ARG Nt Y
lt: N -] .1-': 1'. |
= P @ . \ . a'p!
q,-. : :". s L el
.-' = "l-l-. i - ) ﬂii“'
oy [ 4
ey I-.tli L™ ".'l-li ‘;' Y .
o DAY S e Ao N
‘#!" L ." '::l'-q_-‘a » i ".r:-f""- ‘-.
TR Vol I R A
AL ey I

Fig 4B. Nuclear and nucleolar shrinkages of malignant

acini following antiandrogen therapy. (H&E, x600).

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.

Fig 5B. Intra-luminal mucin (arrows) in malignant acini

after therapy. (muxicarmine stain, x600).
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Current Role of Hormonal Treatment in
Prostate Cancer

ussruno laoundmd w.u.

HaNIANEWLINNSHNARgNSUNLean (orchi-
dectomy) wazn3lviaasluu estrogen Awasanzise
ﬁiaugnwmﬂ’ﬁﬁ@qﬂmuTmaw’wuﬂaln apoptosis[1] %38
TuUsun9a cell death vil#in13AnBLABAITY hormonal
therapy %38 androgen deprivation therapy (ADT) Tu
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- Tﬁﬂ’m@;&l non-steroidal antiandrogen 14
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tectomy (Neoadjuvant hormonal therapy)
n3Lsy neoadjuvant hormonal therapy
Wu’hﬁﬁ'\m’l’ir}\i’lﬁﬂﬁﬁﬂ’mﬁﬁ positive surgical margin
anavINTaay 50 WwReYauar 15 Uarn19l pLaen
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ﬁﬂ‘jﬂﬂ“ﬁﬂulﬂﬂ’mitﬂ: locally advanced disease Liag
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NISSNu:ISOABUANIUINADE3S hormonal therapyi]
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Jede Tla
Sz T1b - T2b
Jebe T3 - T4

Taiuuzii (¥ hormonal therapy
fihefifionns Winwiisanenslasfigihelimn: § miumaiide
dhenfionnsszes T3 - T4 fiananaann

3¢ PSA 11nnd 25 ng/ml
fieldmang “miunaEee

Je8e N+, Mo

eUe M+

wuzindnelag  hormonal treatment
wuzi$nelag  hormonal treatment

nalnnasdudvuuoniseangnivevgesivu
androgen US:Naumndy

- mMsvInsiuiiinzasnns 31esasluu andro-
gen (Ablation of androgen sources) LU N1INIAA
1D1@NIUMEBBN (orchiectomy)

- msiugens $1eaaslau androgen (Inhibi-
tion of androgen synthesis) 12l 81ngN aminoglutethi-

mide, ketoconazole

- mstiugeaaslaulaense (Antiandrogen) L
mﬂ@:a\l cyprosterone acetate, flutamide, bicalutamide

LA nilutamide

- mﬁﬂ'uél"\‘lmiﬂdaﬂ LHRH %38 LH (Inhibition
of LHRH or LH release) L% mnajuaaﬂuu estrogen
(DES), leuprolide, goserelin, triptorelin, histrelin,

cetrorelix LAY abarelix

- msvensiuiiinvasnns $aaslau andro-

gen (Ablation of androgen sources)

o MINPARNIUNLBDN (Orchiectomy)

NIHAAGNIUNZBN (orchiectomy) WHu
BnadnulsanziSeangnrannszazananasesnsle
gasluufidu gold standard Wipsannissnendeisi
NNNI0RATEFL testosterone TuRBARS[UIEFUAINT
50 ng/dl Tugiheannnindesar 90 defiainfiuszau
castrate level nelu 24 $1lus MsHdagndumzoon
U3nNaUAIY NINIAALUL simple %138 scrotal orchiec-
tomy LWRELWUY subcapsular orchiectomy #938 sub-

. @ ada o a @ a
capsular orchiectory LﬂuaﬁWWaﬂLaﬂdﬁ@wﬁﬂﬂuamIQ

seftwanmsiigeiun:lifigndums Tuilagifuinng
T8N ssnmiiena[3]
- miﬁuél"\‘lmi $reaasluu androgen (Inhibi-
tion of androgen synthesis)
e 817 Aminoglutethimide

87 Aminoglutethimide pangnafudaluy
Fumpuiinusnvasmsledusesaongnunn Tnsnsdiuds
M3 379 aldosterone WAy cortisol %aaanqm%mﬁau
n3EFRLRaNNINLABEN (adrenalectomy) w3 LE
gfiaiifinusnudesldsu cortisone waz fludro-
cortisone L 3u wadhaiAevaaeiiniife s1nseaul ©
oFau fiudu soumds Beufser a1z hypothy-
roidism iauﬁoma:mni:qn (nystagmus)

e ?1 ketoconazole

81 ketoconazole LﬂuanNﬁmL%mw
pangmasudenaln cytochrome P-450 Humng 2 naln
)

_ gfufenaln 14 methylation Tunsideu
lanosterol 151 cholesterol

~ ffudonaln 17, 20- desmolase Tun13
\Wanu C21 steroid (i C19 steroid

nasnnalnnissudaie aenalnvlden
ketoconazole JWafan13 319 steroid (steroid synthe-
sis) U%mmgné’mmua:ﬁiwwmﬂm dofraven keto-
conazole Appangn3i5s Taweangnanislu 4 Falaw4]
wtiiovanenilsl haif life U Feflamsuiudios
Judsznuen ketoconazole TUNA 400 HRANTN 9N

& (2
o

8 Falaw uaziilpga1nen ketoconazole paNgNBHUL
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fifuniiy adrenal gland #ae Qﬂ’mﬁiﬁ%’umﬁlﬂ’s‘i\lﬁ%’u
hydrocortisone 2119 20 Jadn5u uian 2 aSore T
Had9LAENT89E1 ketoconazole wuldasuasziilasan
g3 half life 1 vl Ll lg I eodadidumedanuan
WadaiAeafiny a1y gynecomastia 9iAnaInng
WasuwUaIERI1 U289 testosterone #ia estradiol
DINMTBDULNRY N1IZNITINIUTBIFUUERS N1TUBILTAU
AMwAaUNA wazamsndul “a i
- nsdusslapnseragasluu androgen (Anti-
androgen)
81 antiandrogen § 2 nguAD
1. néju steroidal Y35¢nau@le 81 cyproterone
acetate
2. NAN non-steroidal Ysznausie o1 fluta-
mide, bicalutamide, nilutamide
&1n§3 steroidal
e &1 cyproterone acetate aanqw%ﬁuﬁ”’aﬁ
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UNWI 929N U9 IT0989ATIALATANIZBBULNRY
(lassitude) WUNATNALAENFUTT UL AUz iRanALADN
16%¥apar 10 WATWUAME gynecomastia Litipanin
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Téwad Taeldouinen 50 fe 100 RadnSusaiu
&1n§3 non-steroidal
mnzﬁuf‘]aaﬂqm%fu‘%nmﬁﬁu androgen U318
diencephalon Faifuy3iauil $19 LH-RH Taeeoind
fiwavlissdu LH uas testosterone iindulszanm
15 Wi snguilaslavhliiAnaz hypogonadism uaz
lafiflnmaiwandesudseniusn  udsnawuae
gynecomastia Laza N TIAIIUN BINgN  flutamide
Awalvitiaviogt “puaziinn1ae fulminant hepatitis
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e 81 Flutamide[7]
81 flutamide Lfluil’méju antiandrogen #1la
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§1 metabolite (2-hydroxyflutamide) il half
life “uifine 6 Falue Fedeeiudsemuiusy 3 ass
gna@nedSpuisusening flutamide fuen diethyl-
stilbestrol (DES) 3 &adnsusiaiu Wudwvfﬁﬂaaﬂiﬁ%unﬂs
(43.2 \ApUsD 28.5
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TnNEA81 DES A3In9aN1NN7
LAD)
e ?1 bicalutamide
81 bicalutamide # half life 6 Ju ¥il¥
Sutszmutuas 1 A% Taenalndu pharmacolkinetic
Isjgniunauﬁaﬂ 818) M3veUadla ¥3en1IvineuLe
sulaunflden bicalutamide TUIm 50 fadnuse
Julg] nsdifildounn o wu 150 Asdniusatu i
WAN1I3NHINAUN1IN castration Tu@ﬂ'sau:ﬁaﬁau
anvisnluszazana i IFeLaEN1IHIER - (medi-
cal and surgical castration) m%ﬁmﬁwum’sz gyneco-
mastia W¥pUAY 66.2 waraIMSHEUEUN Japas 72.8
e ?1 nilutamide

A

81 nilutamide S@1 half life iU 56 F21a

o "

TosSudsenu 300 fadnsudatu Tuifauusnaens
$nwn mudpaune 150 AsansuseTuluidoud 2 u
1 ndifinaldinisususdnsuansialédn vraiad
YAANIE interstitial pneumonitis 158 pulmonary
fibrosis lfi¥aeay 1
- msdudon1suses LHRH %32 LH (Inhibi-
tion of LHRH or LH release)
mna;uﬁﬂi:nauﬁ'mmm\ju LHRH agonist
ar LHRH antagonist
e 81 LHRH agonist
81 LHRH agonist aanqw§ desensitiza-
tion f¥U LHRH USausan pituitary untih nasld
$u8n LHRH snluggiaavils axfinalifiniangn 9
LH 1Junaliiseiu testosterone anad Fewuinnishé
$U81 LHRH agonist #Nan133nsAnuwvinfunIakisia
\e1gndunzean (orchiectomy) %a’[uﬂaqﬂ’umnajuﬁ
flaum 1 Weude 1 ¥ nnalnzesewied Awalk
5260 LH wngwdu 10 wilughea 10 s 20 Su
wavOIMIdansousn dudendn “flare period” Wuna
T#526U testosterone LIANHAN ﬁdmiﬁﬁ testosterone
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antiandrogen $n68TugeuInAe Uszuneou 21 fv 28
Fu wieadufonsinguaees i testosterone W3p8N9
T#en antiandrogen foufla LHRH agonist 2 “Uani
e #1 LHRH antagonist[9]
&1 LHRH antagonist aanqwgﬁﬁq%’u

LHRH uS1usen pituitary laeviufl  1u150anseau
LH TuiRanlé¥ouas 84 nelu 24 4las deldiusey
maamnq’uﬁ o liwun1ae flare period 30 LH WA
testosterone ﬁgd‘ﬁu wazlddiugaelden antiandro-
gen 4G mmjuf‘zﬂi:nauﬁwm abarelix §9 13190
ANILAU testosterone LFT70L57 TaBwy castrate level
1#%psaz 34.5, 605 uaz 981 molu 2, 4 uaz 28 Ju
voldsueamady ongudioliduideaiosand
NaTILABNGU histamine-mediated side effect

N13MBU UBY androgen blockade W&ILHFU hor-
monal therapy

N3RBY UBIAILHSUN95nEN androgen depri-
vation therapy (ADT) #isaai5uu~susuanweansal
vaglsaidil @ msmpy uesiilifaziilen finnnaz
androgen refractory 1&f 4 %\‘lﬂﬂ’mﬁﬁitﬁu PSA anay
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annI3eeay 80 Mmelu 1 ey Ueiednsnsuasn
NNSHERIBILIA (disease free progression) \liTee
w1 n5eidu hormonal refractory riauqﬂm:ﬂﬂu%nm
n3zgn azfinsuiindurese PSA rauflonmstszan
7.3 1hipu

n1o:unsnGauvavyn  hormonal therapy

e N1 osteoporosis Ejﬂwﬂﬁ%’um hormonal
therapy #lam Aanie osteopenia LA osteoporosis
16 9 nadewuhiifihsannnitiesas 50 fifinne
osteopenia LAY osteoporosis ﬁaun’lﬁnmﬁ’mﬁ%ﬁ[‘l 0]
@ﬁ'sanﬂﬂuﬁﬁufluﬁ"mlﬁ%’umsmawh bone mineral
density (BMD) @’ﬁmﬁﬁm’sz osteoporosis LWL osteo-
penia mﬂﬁ%’umnﬁju bisphosphonate

e AN hot flashes wuldtiny Ap¥puaz 50
foSowar 80 wAnwd Lifisunedeiin ulnajes
N Lﬁaﬁﬁﬂaﬂﬁmmﬁumu e lEsnsnzunIndou
ﬁ’ﬁa EJ’mE\jaJ progestational agent LHU megestrol ace-
tate, cyprosterone acetate gasluu estrogen izﬁuﬁﬁ

mmju antidepression %l selective serotonin reup-

3196 el hormonal therapy TumssnenuziSesiangnuain

naNen Foen s‘i’umﬂeaanqwé na‘lnmiaanqwé AL~ B
Gonadotropin- Leuprolide faN pituitary aﬂﬂ’liwﬁ'\i LH NI testosterone surge
releasing hormone  Goserelin unitin
(GnRH) agonists
GnRH antagonist Abarelix faN pituitary fiuds GnRH N1E anaphylaxis

Nt receptor 1ABATI

Adrenal ablating Ketoconazole  #ad adrenal aAn1T 319 adrenal insufficiency

androgen 1N

maviwteuled

cytochrome P450
Androgen receptor  Flutamide AINNANIN FuAUAITY gynecomastia WazlIULHIUN
antagonist Bicalutamide androgen Tapnse seduteulsl transaminase iy

Nilutamide g

50 reductase Finasteride AaNgNTININ fudanaiaey Taldfusnasgulunissnm
inhibitor testosterone NSIsDNgAVINAN
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take inhibitor LLaL8N venlafaxine BUA 125 AaAn5uy
fafu B9 1WsnaneInskEnInnInZeuay 50[11]

o NIEHAUNANIILWA (sexual dysfunction) L7u
N17% erectile dysfunction LALANNFDINIINLNARA
a4 (loss of libido) wuldivaemaaléisy hormonal therapy
diwdszanniioeas 20 e ”uﬁuﬁlﬁﬁw AT
ﬁjﬂwﬁﬁmwﬁmmsmameﬂuﬂnﬁl,ﬁm%aﬂaz 5

e MEAMUNARIUAIINTN (cognitive function)

e AMNMrAMUNAGIU body composition LU
anafAnUnfzasndsiiiouaslasiu Taewuiinisanaswos
ANLSeussTaendnile uarnsntuessziulasiu

Tus1enme TefvninsinTusosay 1.8 fu¥auas 3.8

1on 1S9109V
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e N11% gynecomastia H wmqmnmimﬁﬂu
testosterone U estradiol 9nNN55UUszMULN bicalu-
tamide 2u1A 150 AaAn5N 1AuWU gynecomastia
$pUas 66.3 LAY mastodynia U2AUTLIULATIUN
Sauar 72.7 n1edl amnsasnenldenistananas
wasdlosifunstiannsfinundd i lasmsatan  2ue
10 Gy[12] fiwuwnedndudiesiunisHida lipo-
suction WAz subcutaneous mastectomy 13814
BINGN selective estrogen receptor modulator LT &1
tamoxifen

o AmMdn nmsAnUndtinuliFeuas 90 y N O IRE!
1§50 combination hormonal therapy lasfszsu
hemoglobin aARY3AEAL 10 NAYNITINE
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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

Horizon Regional Center Bumrungrad Hospital

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/B 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
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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)

e A wide range of sizes of prostate glands
(large glands will require hormone therapy prior to
brachytherapy)

e No known spread of cancer to other parts
of the body, like the bones or lymph nodes

e No set PSA limit

¢ No set Gleason limit

e 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.

e Acceptable health

The advantages of HDR brachytherapy for
prostate cancer are:

e Organ Preservation (structure and function)

e Accuracy and precision of radiation dose
delivery

e Knowledge of radiation dose before treat-
ment is given

e Ability to shape the radiation dose to fit the
tumor and avoid normal tissue

e Fewer urinary, rectal and sexual side effects

e No radiation source (seeds) migration into

other organs

&)
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¢ No radiation exposure to other people

e Short course of treatment measured in days
to weeks rather than months (as with permanent
seeds or external beam)

e Excellent coverage of microscopic exten-
sion of cancer immediately beyond the prostate

e Minimizes areas of radiation overdose (hot
spots) or underdose (cold spots) within the prostate

e Organ motion (target movement) is not an
issue for HDR as it is with EBRT

e It can be an effective treatment (termed
“salvage”)for cancer recurrence

e 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

a5



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.

U7 30 dnfl 2 Fuanan 2552

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.

o

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 surgeon’s 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

Division of Urology, Department of Surgery, Faculty of Medicine Siriraj Hospital, Mahidol University.



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 Faculty’s ethical
committee. Perioperative data, operative results and

oncological outcomes were analysed. Functional

Table 1 Dermographic Data
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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, 3"
month, 6" month and 12" 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 12.32 572
SHIM 0 25 14.38 7.72
Prostatic weight (gm) 9.3 160 42.38 18.90
Operative time (min) 70 720 156.72 7410
Intra operative blood loss (ml) 50 2500 436.36 358.98
Tot.days of cath insertion (day) 23 8.76 3.87
Hospital stay (day) 28 7.52 3.16
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Table 2 Pathological outcomes
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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 3 Continence outcomes

Table 4 Potency outcomes

Duration Post Total Continence Rate

Operation (months)

Duration after Full erection with sexual

surgery (months) intercourse rate

1 12.70%
36.10%
66.70%
12 81.10%

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

sparing procedure. Erection with successful sexual
intercourse was reported at 15.3%, 54.8%, 68% and
78% on 3 month, 6" month, 9" month, and 12"
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

Table 5 Complication

N=155 Complication Number

Major Pulmonary Emboli

Pelvic collection with sepsis
Minor Stricture of anastomosis

Bleeding required blood transfusion
Orchitis

Prolong drainage

Foley catheter dislodge

Pelvic collection

Retention of Urine

UTI

4 a4 a4 NN W oW R a4

RALRP. It is the author’s 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.
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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 surgeons’ 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

References
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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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gunsal
1. dpsp wAULA (Stainless connector) HU
napndesenld fin Annesuou eveniirmailua
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1. wnunszuandasanazlfiidunalniuinlva
faunay

2. fiatiosin (Stainless connector) ﬂmgumﬁm
Wesanld fin Aninasuau il “wdnsalsuasidase
iieuaniiamensnaaspean (3Ufl 7)

3. M ldussindaunugn  vanduene“masn
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Progression of Prostate Cancer after
Brachytherapy, Categorized by Risk groups.

N

Yossak Sakulchaiyakorn, M.D.

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 D’Amico (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.

37 year resident in urology Phramongkutklao Hospital
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TsnziSosangnvann ulsanzi5efifigifnasa]
O aluwamouazfu WwmamImesudy 893899N
NziSelan[1] TmﬂmﬁnmuzL%aﬁaugnwuﬂnﬁuﬁwaWﬂﬁﬁ
ms$neluilaqiiufisesuiniu gold standard “w3u
localized prostate cancer @8 radical prostatectomy(2,3]
laii191Tu open 1138 Laparoscopic faudiinimalulad
uazaNidlaluanatomyzosdasunndluilagiuas
%umn Adedinsiiia complication ﬁgdminor LAY serious
complicationlﬁ[4] \%U intraoperative bleeding g
Tupnes1e91udl intraoperative bleeding fvyseune
1,550 ml Tu open technique WAy Useanas 400-800
ml IuLaparoscopic techniquel[5,6] Win risk 289
perioperative myocardial infarction, thromboemboli
waz rectal injury[7], fnna iy 43U blood trans-
fusion, prolong admission time[8] ,sexual dysfunc-
tion[4]

Brachytherapy Junwiiennile W3 localized
prostate cancer \Jufiutiuauii Tui3as perioperative
conditions W&y Brachytherapy 9¢ANT radical pros-
tatectomy LU intraoperative time, blood loss, post
operative pain, length of hospital stay LT 0130
NANLALY urinary morbidity 1310 radical prostatec-
tomy L% anastomosis leakage or stricture %38
urinary incontinence

8nusennantls nsld clinical staging assessment
Towende imaging s lidnaziiiu transrectal ultra-
sonic study, CT scan, MRI, cystoscopy Alailgianu
wiuE 100% sinazdAnuRewaInlui3as understaging
agL 4pq[27] Forfuls1aswuT M standard radical
prostatectomy {nazfiileyn local recurrence Bl 1B
3ol systemic recurrent 310 understaging Iu@'ﬂw
sanannudy iauiu salvage prostatectomy aidia
AnugsenButoulun1sli management sialusn

flu high risk localized prostate cancer 3=l
Tom flazifin treatment failure l@uniios a1 risk
factors ﬁﬁﬂ[uﬁjﬂ’mﬁguﬁ N3 neoadjuvant treatment
1 external beam radiation therapy (EBRT) %38
androgen deprivation therapy (ADT) 39lunun ARy
Tunsandnsinsda mm‘[umi%’nm@ﬁaﬂﬁonanJ 7]

U7 30 dnfl 2 Fuanan 2552

“9fig9lainsuuridaree Brachytherapy fai3aq
outcomes N9 duliiun biochemical relapse free
survival, time to PSA failure, overall survival, LLag
long-term complication L1 sexual potency, voiding
symptoms, overall quality of life

wﬁaﬂaf\gﬂuL%Nﬁiﬁﬂmu‘luﬁmﬂizmﬂmn‘ﬁu
\3ew 1iEniU outcomes 289N133NB6833 Brachy-
therapy FafiWaaWS7iR 4578910 Brachytherapy in high
risk disease (D’Amico criteria) Biochemical relapse
free survival lag/l# ASTRO criteria Tu high risk group
131 E]gjﬁ 80% lagidun135nsies brachytherapy
ptaien 1ailéld combination YU EBRT %38 ADTI9],
d91897U 15-year biochemical relapse free survival
Tow risk group low intermediate and high AD 86%.72%
WY 47% PNRIGU[13], H971897U 10-year biochemical
relapse-free survival low intermediate LLas high risk
group 1§ 84%, 93% WaY 57% MNEGU[14]

"1¥015849 complication #i19¢ 284 brachytherapy
1% voiding function[10] WAy sexual function ‘L:fuwu
1dae[11] way long-term serious complication 284
Brachytheapy A8 rectal complication fifiswuldtiasad
mnIuﬂ%;ﬁ'u[‘lZ] Tuﬁjﬂ’mﬁlﬁ%’u brachytherapy Tu
flyufinalulagnisilowinds “idlyTu prostate gland
KUY transperineum findusn nsldranfiomes
AuwiunInsseizeiinge “Tudengnrannidu 3 i
# dosimetry ﬁLLJJuEi’I[‘IZ] ﬁoﬁu incidence 983 com-
plication ﬁli’]%@ﬂ@xﬂllﬁﬂ N19918897U outcomes UaY
Brachytherapy Tuﬂs:mﬂ\lmﬁaﬁagjﬁaﬂ mafnuiiag
Huns@nsmilslugaisusiuzesnissneeu outcome Tu
Uszinalng

Tae5nudn Brachytherapy (Hunvideniidunn
asjﬁawﬁﬂumﬁnmmL%wiaN@n'wmﬂ clinically loca-
lized disease aelé outcome laisnafy radical pros-
tatectomy[15] ﬁjﬂ’)ﬂl&iﬁﬂﬂﬁ%’ﬂﬂ’]ﬁnmﬁmu invasive
surgery fi5l risk 789 serious complication LLar bra-
chytherapy ldnafifind1n1sTsnulay castration n3e
androgen deprivation therapy 138 External beam
radiation LiNeNBENSLABI[15]

msnnil Huns@nnginedldsumsidedei
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\unziSesiongnnann uacléisunmsinunéaeas Brachy-
therapy 1ag uw. Toufin naunda Tulsewenuia
wizaangindn dous 5.A. 2543 fv 5.A. 2551 U
75 718 Ddoud 49 1§ i 86 T p1yi0dni 689 T
mafnmldusfivam dhesitaedu 3 nga
1N risk group (risk stratification)
Taeld D’Amico criteria 2004[18,19] @B
stage below T2b
PSA<10
Gleason score<7
stage T2b
PSA 10-20

Gleason score =7

low risk group

intermediate group :

stage > T2b
PSA>10

high risk group
Gleason score>7

Brachytherapy treatment course

Combination therapy with external beam
radiation (EBRT)

In high risk group filom aziiin extracapsu-
lar extension, seminal vesicle invasion A88A3U lymph
node metastasis 1§ f9usiinanwanedinen Iuﬁjﬂw
high risk 71l§3UN15H16R radical prostatectomy axil
extracapsular extension U3eN10U 5 mm LASWANU
nndade” w1sanIpuAguEeuen capsule & 6 mm
LLazuaﬂﬁi’mﬁﬂ’\iﬁIam 289 lymph node micrometas-
tasis #l understaging 1A $e~ B9 EBRT 13190
2evaeld  A3189U 10-year biochemical relapse
free survival #5n71 Tus189 UALFSU combination
therapy with external beam radiation[14] Toelvidu
neoadjuvant EBRT 40-50 Gy[20] Tumsdnuniliigiie
#l¢5u EBRT $2méhe 8 578

/ UROLOGY

Combination with androgen deprivation
1% maximum androgen blockade (MAB) with
GnRH agonist LLaz antiandrogen nau Brachytherapy
\WBARTUIATDY prostate volume ¥iN1# surgical tech-
nique TUN13¥N seed implantation 1#in1sSnIzan8ia
2091105 185U TneTusel prostate volume snnn
60 gram 2=1% MAB 2 \fauriau brachytherapy
Intermediate group ﬁiw\‘l’mi’nﬂuﬂéjuﬁﬁ
Ysrlozd v o Tumsli MAB T 6 fou Tasuvadiu
1% 2 \@puniau Brachytherapy
high risk =1% MAB saudsain brachy-
therapy U3zl 2 3
Trimodality @® androgen suppression,
brachytherapy Wlay EBRT “%3U high risk prostate
cancer lrinadwsfinunlu high risk group d local
control i ﬁy’omn biochemical e post treatment

prostate biopsy[21]

Isotope implantation

I-125 1% 70 578

Pd-103 5 3¢

Ranl#luseiiGleason score >8 , PSA >15, clini-
cal classification T2b-T3[22] T¥biochemical way
clinical control 7111 clinically organ confined disease
cell, Pd-103 léinalu cell Afimsutisfsy wio life
cycle 314 AINNAN radiobiology recommended dose
oyl 145 Gy “W3U 1-125 uaz 115-120 Gy 3y
Pd-103[20]
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nusserstsunienss CAtegorized by D’Amico Risk group
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LquQﬁLL ?J biochemical relapse free survival @’«5’114’314’1190@"1]’3&1‘/18\134“11’361?6@ wazlaifl PSA failure (Lﬂmﬁ
AMASTRO faaznanealy) Museeziamasanlisun1ssne Brachytherapy lasLiLama risk group 289 D’Amico

Long Term BREFS Outcomes
{stratified by D'Amico risk groups)
1311 5
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wwufiL A9 %free from PSA failure laglfinousi PSA failure (nouvimin ASTRO Muazna1isialy)
ANNTLELIAMRINLFFUNNTSN ey Brachytherapy laguiiaiunn PSA risk group

120 s
HERE 5 :
S
=
=
=] B0 1
ki
E 607
=
L
o PRA =2 =84 8%
w e
= PRA 10-20 =92 3%
(=2
PEA <10 =03 8%

Iy o

o =0

l: w w L L L L T "

0 L1} 211 20 4.0 5.0 E0 o H.O
Yiears

PSA failure criteria Tumiﬁﬂmﬁ 1% 2 criteria
Jouiu Erduladuni failure A¥aduu PSA failure,
2 criteria A

1. ASTRO criteria(American Society of Thera-
peutic Radiology and Oncology) definition 1997[24,25]
@D 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

{91897UD09 post-treatment PSA nadir < 0.5
ng/ml \{lu predictor 7 "lun1suanile disease free
survival[11]

ForfundnFesauUasiiiniiin definition 789
ASTRO Bniéntles fie naifinduadsd 3 289 PSA diaa
Wil 0.5 ng/ml 3vazfiad failure[9]

2. Local failure Lila PSA nadir >1.0-2.0 Was
PSA doubling time 11-13 months

Distant failure Li® PSA nadir >2.0 way PSA
doubling time 3-6 months
fotfu #18 PSA _oifiu 1.0 ng/ml iissudate
s fidndn Hu PSA failure (wsithninegTuzag 18
LADULLIN VAN brachytherapy 1313 HANTUNRANINKA
PSA Snaseft 3 euinanaminlal sz PSA '171'”\1
p1unAn13onNL UBeY prostate gland 91N radiation
1% vilen PSA wndstuasld 3o PSA bounce)
PSA failure cases 7 cases
ﬂ?’ﬂal}ijelu high risk group 5 978
intermediate group 2 918
Cause of deaths
Jnudiheiit “s83n 10 519
Cancer specific death
2918 UAAIN
1. PSA failure iazdl Bone metastasis, initial
PSA 32 ng/ml, Gleason score 3+3, # PSA failure 2
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1 vids brachytherapy wazt sd3ail 3 Inds brachy-
therapy Lﬁﬂmq 72 1

2. Bone metastasis, Qﬂw‘lﬁ%’umﬁnm C-
spine spondylosis BELAN LAz PSA Sudu lad REh)
13 ng/ml (1.6 Gleason score 4+3) U5enaUNUNA bone
scan laifmau 1% missed diagnosis of C-spine
metastasis fifMIuARaUSH Brachytherapy 314u
spondylosis tAnzas§ie, Fiel“8dInan cervical
cord compression

a

ot vﬁﬂ’mﬁﬁ PSA failure uazl 833a9n
failure of treatment Hien 1 AU
Non-cancer specific death
8 718 WwiRIN  cirrhosis and hepatoma
2 918, Acute Myocardial infarction 2 3518, severe
Alzheimer (unknown cause) 1 318, cancer of pancreas
1 978, cancer of nasopharynx 1 318, Cancer of
stomach 1 918
Side effects and complication
Complication ﬁwu\lﬁ Y urinary incontinence,
Bladder outlet obstruction, erectile dysfunction o
wuldtne17] 3 wlvajudrangiaslunsdnmid
1u1305n 6638 medical therapy, rectal complica-
tion vunwuldtas12] Felunsdnundiolsiny
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WHUAL A9 voiding symptoms

Fousniu 3 ngu

Irritative symptoms fulgiun frequency, urgen-
cy, nocturia LWaE dysuria

Obstructive symptoms dulfiui weak stream,
straining, intermittent, incomplete emptying

TUR-P (Transurethral resection of prostate)
ﬁa@ﬂwﬁﬁ obstructive symptoms 1 ladduLiali
81 vi30 Ui refractory AUR wazensdus suldun
hematuria (2 318), perineal pain (1 91%), constipa-
tion(4), musculoskelaetal pain (2 318), Gynecomastia
(3 318)

M3V serious complication 9849 brachytherapy
8 prostatourethral-rectal fistula dunylition fie 02%
Tu brachy monotherapy Iﬂﬂ@'ﬂ’mﬁg\‘muﬂﬁlﬁﬂ fistula
LIAVIANAINNTS biopsy anterior rectal wall lesion
Fotiu N3 biopsy rectal wall Lﬂuéaﬂ\lﬂmsﬁﬂuﬁﬂw
Brachytherapy[26] Goluns@nuiisislainy

Conclusion

msfnendl 16w aoliifiuds HaN 3N
localized cancer of prostate TaeAs Brachytherapy
Tagsu aolviiudonanissnsdy Biochemical re-

wumberafpatens 102 effects of urinary symptoms

25

a0

15

10

obstructive symptoms

TUR-P

Irritative symptorns



lapse free survival (BRFS) Lz %free of PSA failure
Tnefinshiamagiouud o 8.1 ¥ ndensine Bra-
chytherapy Jr8ziia N sAnaNaied 33 ¥ wans
Snwniufiimels BRFS au D’Amico risk group e
low intermediate W&z high risk l§i 100%, 96% uay
93.3% MNAGLLAZ %iree from PSA failure m1unga
PSA ﬁ <10, 10-20, >20 16 93.8%, 92.3% AT 84.8%
MNEITU waznsAnEiin el risk group clas-
sification HWasn outcome BAINITINWIBEWHTY ATy
(p value=0.000) “35U complication “yuNNLEU minor
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complications Wiz voiding symptoms i w90
S ldideen wifid undle (14%) lFsun1ssne
78 TUR-P (63.6% mmvjjﬂfmﬁﬁw TUR-P tungw high
risk)

m‘sﬁnmfﬁﬂuq@L’%uﬁummm‘sﬁnm outcome 789
Brachytherapy Tuiseinalng g sample size WAL
s:a:nm‘[umﬁmmuﬁjﬂm fatipedlafisuiunis@nm
TusUssinafifinns$nengae Brachytherapy wilu
JrazIRININNg 15 I QLLﬁiow’i@iﬂuamﬂm edng
Aniimnalnaussdanubeiuluyssmalne
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=% 1%

Aldna pandaaiu[16] Tunufiiinis. Sudeuun-
ﬁLﬁﬁuﬁ"’a‘[ugﬂLLuﬂﬂLﬁﬂuaaﬂlﬁﬁLLa:LLunﬁLﬁﬂu%msm
afina iSnumstuisesisusntiBenuazdmnsn
ponanlull  Mufindustwdaeu Sz flunaisenis
Fufenisiiats mszdmsnde 1sfudetiailusuiu
waatfsnfenaINILaY  unnntideuesiidseauan
ﬁa:‘lﬂé’uﬁuaanﬁqLamﬁoﬁﬂﬁ:'«gaﬂﬁtﬂumﬁaLmnﬁv’ﬁ‘ﬂu
aanmLamﬁa::awalﬁﬁﬁognﬁuﬁoaanuwﬁ’uﬂ Tzldidne
Tdanaznaunaneiudamiausuinfauraidunean-

HUAAGINAIINLE

11. lwun 1By

nsfiswmeldsulnun Wonanamnsliieswe
w%aﬁms”q_;L”‘Eﬂ,ﬂmam‘i‘iamnmnnﬁnsﬁwmuw%aaan
A& psnasyliiannsnsadlnun Fen Seiina
Tuinilade “polsafialalsvatanaln wu wudn e
wsadlnun Feusardnar liimsiuioweadounanan
Tuil
waalBaNaNT AR LazinAauaaidaune ey lvian

Mefingy  FelUifingsfuANANFITaILINASD

aznauldifufoutiléde wenaninnizwsoslnun -
oz iidanznsaiu Sennznsaiuilas g
viladyfwvislagaierdimsanauduidn isadunniu
fanaNIgy ufesh lFivSinadmandadu 13
fudetialull e walfindeusaidansansian
wazle waanaznaulufuiislédetu Snnmisan
MITBVRIAULIIMUINAMEWTad LN Eeun Ap D)
°ﬂﬁn4maa‘liﬂﬁq‘lm°lunz§uﬂ5:°mnsmwuumaamﬂ
azfupanidevindlafiiiu ﬁm@mmnmﬂﬁ%’ummsﬁ
Twun Fantios 9nn135udsenudng “Fasusialy
Y3uaufiann %\ﬁhﬁmayﬂummiﬂﬁiuﬁmwLm SifIE
A qsﬂmﬂLawwz"ﬂ”'nmﬁmﬁﬁ”mﬁﬂﬂuﬁﬁmauﬁa R
Trolwun L%FJJJLLE\]:iLLNﬂﬂL%BNﬁﬁagﬁﬂﬂﬂgLLﬁ’Jwt]&ll,df_l
luuhdnienitenas 80 iauﬁv’oﬂ‘szmnimjuﬁﬁoﬁ
ma s alwun Banlufuwdannainmsvineiuna
Wit w9
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12. Wo wn

o walupmnsiinauysiuansiaveediy @8
uazlifie waduasdusznay) wuinmslésune wn
WnnemsarAnaluiinnisduiions wasenunly
17 FefimaluanUSinuueadusluil  1elaesiu
nalniive winluaauSunadafiuddnd  dudadad
Amiudion Tuil sesfinavildinsgaduuaaBoniial
anad waé’uiﬂﬁﬁﬁmLﬂuﬁugmmaomﬁnm@ﬂwﬁﬁ
Mzl Meduealdununnyiia absorptive LWaE renal
hypercalciuria #7881 neutral phosphate Tunenss
fudrnmnadans wialusnsas wwalwin1sduia
wpaFonoonanlull  Mzintudedutade o Aty
funilzasnisiindueaidensiadlidne wadu
a9fUsznay uanaIndfonuimin wsaanUsuin
Wo winlupwnanduiunafisanisanilado “petlazia
ﬁm%aﬁﬁmﬁﬂitﬂamﬂu magnesium ammonium phos-

phate[19]

13. IAS9VAUIIDanDTda
NTANIATAANLAND DAY inadaTladyL “uelan
dwaeatda anUnAlusNeRIasaNTtatasdl 19

A

neilwiauaaidun anaian uaznnludu (quanosine)

A

‘m::gnLﬂﬁﬂutﬂummg%nagmﬂwa NATS UBNAINTNTT
Miseduupanaaadlulien ”oﬁu%ﬁmm “NuSAY
nMmizAnUnAviaeetN Wun anzdl  Mefliuaaduauunn
il Medunnti@deaunn waznisideadlinam
g3l cortisol _oBstuil mitly 'm3_a“silenszgn
AT mnmsﬁnmwudﬂum\juﬁﬁuLLaanaaaéL’%ﬁa
enunetl  MsduaaBunin uwaznmell 17l
Wa wiasnnldss uananiifenudn msfnuoanosad
finw wiudiunnizd  zuatideadiniay3nuin
ag9lsfimunisfinia3asfiniaanasaduinas inalidl
nsfull  zesnwann Fvasiduwafidenistlaiu

n3iatialé

%
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14. Imiud

ilevarniandudlusienisazgnuasuudasly
dusansanld ety Fefaudedinislasu
Amfiudinninaziiaa “se_ssamsfuiingalsiiang
Pinndngueuidedeg  AiuAsatudestdlifing
tfy yuluanudesud

15. Jm10u U 6

Anfiu 9 6 Huilade walunszuumsaun-
UpAfNTeY 150nTUAR  N152RIANRuD 6 Feiiwaly
WiNNIHAR 1T0BnTaR WA Y instueansan
ganuantull  Mzinanndy Sefinau “sedans

vudin

16. JA10U A
Wuiinswiufiinnizsissgaresuaaden (cal-
cium homeostasis) [uiwneazgnauaxlay 3 ady
nanfe gasluumnsesluu (PTH) sasluuuwaadiniu
wazdnnfiud msudndufauildsu suanduszes
VA AR IR Tusmegn e i
Wty Fedanfiuasinaseluvilssl “anfuunaiBun
Tenuisdu Tudt avhisziuueadanluiben ”dLLﬂtﬁUﬁO
ganInluil  MesnndududeTunmsmnislEsuinfiu
fanninazluiiintladoy “pelsails agnslsimadayanis
ANB1FIUTTUIAINEN289 Curhan waziaUS N
nigawim wuhnguauiituimfudinnnduiaugn
gaslsaiiam sefunienuanu Niuslaensesening
ﬂ%mm’imﬁuﬁ’(mﬁamﬁums@m%uLmaL%ﬂuﬁéi’ﬂ b
waunatuiouaaduseananiull - 1eRilufndng
A w90 ‘gﬂlﬁiwmsﬁuﬁmﬁuﬁmﬂ n3aldsul Iuan
wnafinavi A NN

17. sU

"wsudndnazesiadednu 15evsenee indn
wannasian1sialsatale Sieluduiidu sduda
WiaanAnu “aen1aiiniy wasduldfidu 1sneta
wielidladeld s duumunwaesiusng
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TV lITVALS]
/
Post-ESWL Perinephric Hematoma :
A Case Report.
-
0181y aindmiun na w.u.
UNARgo

Post - ESWL Perinephric hematoma tHun1zunsndauiinuldtios mendons aefialuls widanu
Juusuariinansznudagihenn Menudiies 1 518 01 44 T andpein1stineadieann vieanng
aefiluladne  asadeanuiilafinee Bnosdronfinimestagriaeny Large left perinephric hematoma
with anterior displacement of the WN135n¥LUVYTEAUUSEARISINAUNNSWLAER mmimm@’ﬂ'sﬂlﬂﬁﬁu
fimennTusaniufiosda Fogldsunsride remove perinephric hematoma Faveifuuni

A °’1ﬁ'£y: Perinephric hematoma, Perirenal hematoma, ESWL (Extracorporeal Shock Wave Lithotripsy)

NN IARENTIH I3amenuIaunsitva 15evlna
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unun

Perinephric hematoma tfun1zunsndiaufinulé
tosmendents awdia ESWL) Tule usdunnizunsn
Fouifaruguussuazinansznusiofinesnn laviile
qzfl|nnsthateetnsguussmaims aeila deein
Sndalulsoneuia fenn “sedanssaslésuiion
LﬁﬂLLﬁhJﬂ’l’J: Anemia 91N Perinephric blood loss LLRL
flaa “sedansindaioui lanzunsndoutl Tae
ilusinwulugiedfiifado“se (Risk factors) sion1s
Wianazunsndeud 1dun Hypertension, Diabetes
Mellitus, Coronary Artery Disease, Obesity, Pre- treat-
ment Urinary Tract Infection, Bilateral treatment[6] Llag
M5lE Antiplatelet agent[3.4] ’[uvﬁwdmﬂqﬁﬁﬂﬁmdm
7aN80L9, Post - ESWL Perinephric Hematoma oN

a Aa

\unmzunsndeufiquussilonailidile eF3ald10]

s189vUUIY

fthpnelng a1y 44 T 078w Sudw foniane
Wt 1 e AuseiRreindalulaie 2 drade
3 Unau Film KUB WU Bilateral small lower pole renal
calculi (U197 Rt. 0.8x0.9 cm., Lt. 0.7x0.8 cm.) ¥
LV.P wuLilu Bilateral normal excretory function with
bilateral lower caliceal calculi with mild hydrocalices
souw avluguit 1

SAnR
The Thai Journal of U Ro LOGY

HhedvseYAdulse Gout a1 2 T lésun1asnm
fam81 Allopurinal (300 mg) 1 1/, tab OD uaydl
Yz ihidulsaanusulaiin 9 uas Dyslipidemia (hyper-
triglyceride) 1 1 3 l§iun135neéieen Enarapril (20
mg) 1 tab OD, Lopid (600 mg) 1 tab OD Lz ASA
(gr1) 1 tab OD Iﬂﬂ@ﬁ’)ﬂ\lﬁ%’Uﬂ’lﬁlﬂﬁ’l’%ﬂmq&m‘ﬂﬁ
atwraiilosnmann muaNawEulaiinlfogszning
130/70 f9 150/90 mmHg

ﬁlﬂ'ﬂﬁﬂl@]’%’ﬂﬂ’]ﬁﬁﬁ)ﬁfﬂi’uﬂu Bilateral recurrent
lower caliceal renal calculi with Hypertension, dysli-
pidemia warldsunissnedaluladae (Lt Lower
caliceal calculi) $un13 a1efln (ESWL) Fefiszuu
ALIAWI9IU Shock Wave 289389 anefiaduuiuy
Electromagnetic Iﬂﬂzﬁﬁﬂ’qum%@ﬂi:mum Aspirin
2 “Upi reu aneila

6 Yunden1s avefaleade (Lt Lower caliceal
caleul) §ihendusnnsiaiivesanidusieiseiatiog
fudednluordemnnan 4 $2lw tinnienaenian
waedild 1 Sunsusnlsanewna i 1zUnd #59 Vital
signs wIn3u gaunpdl 37.3 °C Fwas 97 asasoundi mela
20 Aasioundt Arwshiladio 158/90mmHg A523979N"8)
wuﬁiaﬂ’gwu'm’[mju%nmLmﬁ'm (Large ecchymosis
and contusion of Lt. flank) 6Ll ﬂ\ﬂug‘ﬂﬁ 2 uazd
Severe tenderness of Lt. upper quadrant UaI%BNYIDN,

FUA 1 U Ay Film KUB uag IVP 2a9gtlenauns atwia



rebound tenderness negative ' Film KUB laiwudl
Lt. lower caliceal calculi RC 1L&7 Hile Small Rt. lower
caliceal calculi

fialdsumadiadeidu Acute Pyelonephritis
with soft tissue injury Post ESWL, lé§utdnlsenenuna
war wnsraresufAnnslanadd

CBC Hb 8.7 g/dIl, Hct 26%, WBC 21,400 cell/
cumm., 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 27, 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, CO, 22

PT 17.1 @1Unf 14-16, PTT 487 A1Uni 27-43

97979 Urine Culture Waz Hemoculture 1§

Qﬂaﬂlﬁ%’umﬁnmwﬁfmm{iﬁ "hmovisesden,
Parenteral antibiotic and supportive treatment, 5 Tu
WA99N Admit fihedelionnisthauinieddieunn uay
asldfeundslifimisusnaifisesthounalnaiusion
187 39l¢ 9 Ultrasound abdomen L‘ﬁﬂ@i’]ﬁ Hematoma
Tu Soft tissue T#fRImlsuSIIeu Large contusion and
ecchymosis 289t82%1en3alsl wafiléainnisnsaa
Ultrasound abdomen wuiilu Mixed cystic and solid
collection at Lt. renal region, loss of renal outline,
Trauma of Lt. kidney is suggested 39l¢i §evia CT
Kidney 68 waﬁ\lﬁlxﬂu Large Lt. perinephric hematoma
(13.5x11.5x15 cm) with anterior displacement of the

kidney, normal nephrogram and excretion from both

U7 30 dnfl 2 Fuanan 2552

kidneys are observed, no definite contrast leakage
fou moluguil 3 wmse  CXR wuflu Increased
density at Lt. costophrenic angle may be pleural
effusion, lung clear, bony thorax is intact. uazld
mwﬁmﬂﬁﬁ’ﬁm?g’]

CBC: Hb 88, Hct 27%, wbc 14,500, PMN
75%, L 12%, Mono 7%, PT, PTT aglwinasiunf

@579 Vital Sign %ﬂlﬁwaqmwgﬁ 37.0°C Fwas
92 aSasiaunil, mela 20 adesioundl, awsuladin 150/
90 mmHg Q’ﬂaﬂﬁmmsmmmmnﬁu Winedn uasle
WA UrineCulture 7 'Gliéll'\il,wiLLiﬂ%UQﬂ’JEJﬂ@f‘UN’]Lﬂu
Klebsiella spp. 105/ml # Significant urinary tract
infection 1n35931§1288138 Infected perinephric
hematoma 1§ 39l6i6in “ulavinswndindaenis Explo-
ratory Lt. kidney WUIH Perinephric hematoma
Uszann 1,500 ce. uazliwuing active bleeding 210
It. Kidney wd2 3916 Remove blood clot ka4 Drain
1% uaz 9 Blood clot C/S Q’ﬂ’stﬂﬁ%’u Blood transfu-
sion 1 PRC 2 Units 5539Wd0, ndsrdngiae
wnsnedegulsswewiadn 9 Tu 39 Off drain 1§
13\iﬁ1°ﬂ', Wa Perinephric blood clot culture - No growth
Aanunisviaiuzeste agluinasiuni BUN 10 mg%,
Cr 1.5 mg% fslddmmiregieaananlsenena

Jo1sni

n’n:Lmsnﬁauﬁ@uuswﬁoms awfiafe Large
perinephric hematoma Wulditaeysean 0.28-0.7%
[1-5] vosiiefisniumssnmiluladions awils
Fouansenanzunsndeudinuldusanimisns ane

3UT 2 U avnwsseTUSianeIvevgen lasun a1l
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gllﬁ' 3 U o Enhanced CT show large left perinephric hematoma displaced left kidney anteriorly

finlule A8 § Ureteric obstruction 90 Stone frag-
ments ¥138 Steinstrasse formation fnwulaszanu
2-5%][6]

Renal injury #tAnannis aofimulduosdous
63-85% 1A "w1saATanUlFRIn CT v3a MRI 289
Tanendearnnng mﬂ‘ﬁa[4,12,13] Tosaswulusesuit
wANEnaf Gaus renal enlargement, loss of cortico-
medullary junction dermacation, low signal intensity
changes in perirenal fat Wae renal hematoma 9
dnwousiinud lnajaziiu hemorrhage and edema
meluvdnseu 1n Tns edema azwuinduiislalupousi
hemorrhage sinazwulu focal area 789ln Was hemor-
rhage enuldviareansuy A intraparenchyma,
subcapsular kay perirenal F9 ulnginazmalyled
el 6 “Uasd usenauuie 6 weuldmvasainnis

aefiaf4]

AN®LNIY histopathotology 209laid renal
injury Aemdans aefialuau woldwmdeurulu s
NAany A intrarenal hemorrhage Snaswuiivdiau
corticomedullary junction Foonaduidosan e
ILANGNYAY tissue densities u%nmff[M] Tagwyin
&IN5 anefaviufiaswufl endothelial cell damage
BN midsized arteries, veins LWRT glomerular capillaries
[7,15,16-18] LA arcuate veins %‘;\‘mgju%nm cortico-
meddullary junction a:gnﬁﬁaﬂﬂlﬁdﬂﬂuﬂnaﬁn Shock
Wave Iaeialunudnazi3ndl Reorganization Yszana
12 “Uadt ndeenns /ety wasvidean 1 eu
UHIEATIAWL IS glomerular atrophy and sclerosis
IuU%L’JmLﬁﬂﬁ i3 interstitial fibrosis waxd hyalinization

289 arcuate veins aealsfmaniiola ulnafonudu
1Unf[7,18] foriu renal injury fitinanms anefiieg
wuilu Focal process lafiilala ulnalailésuna
nNIENy

mmimaosjjﬂaﬂﬁﬁmatLmsn{?au perinephric
hematoma 210 ESWL ulngjundieeins severe
flank pain USLIUALESUNS aefll, § anemia 97N
massive perinephric hemorrhage LaD19d subcuta-
neous ecchymosis mﬁaulfﬁuﬁﬂ’mﬁi’lm’luﬁ Newman
LLae Saltzman([2] Iﬁiwzmuvﬁﬁfsﬂﬁﬁmaumsnﬁau Peri-
nephric hematoma 5 18 an{ihe 645 T8N
s aefialule wudn 3 TeandieeInis Severe flank
pain, 1 sefady single kidney ¥161881115 anuria
NN3is large perinephric hematoma 11 obstructed
renal vein wazifiledn 1 swdeiisz iRy myo-
cardial infraction tiaviansTiausndieainis Chest pain
a9 NN bilateral ESWL W&23 bilateral subcapsu-
lar hematoma with acute anemia %10 perinephric
blood loss Fanavanlésu Blood transfusion W
Phafmedudnd Toro K way Kardos M[10] 57881u
femidle 1 918 81y 71 T & underlying (4 DM ua
IHD # l5un135n1" Stable w7 uaztAsldsums ane
filadwaded 1 180 6 iWounaulaelifinnzunsndeu
Solitsums snefiladnoaded 2 SeRanazunsndou
‘ﬁjutmﬁ Toe 9 Frlamdsnn1s aedia Hiheiienns
Adul “waziaviaenn vi1 CT scan of abdomen Wl
Large perinephric hematoma 2a¢lafedaldsunns
admit ICU i Strict observation serial hemoglobin

testing LLAE pain management LA conservative treat-



ment o wil 2 Fluend9 admit i suddenly
cold sweat Uazl”8dIn 1INNTATINMN UNATBINT
\p83nlaenn3vi Forensic Autopsy WUl wnzes
n13L uBInAD hemorrhagic hypovolemic shock due
to hemorrhage complications due to ESWL
WnATEINITINA Post - ESWL perinephric
hematoma f9liNIULUTR[5,6,8] wiiladaL a9 (Risk
Factor) 289n19L1A Post - ESWL perinephric hematoma
1éun pre-existing hypertension, pre-treatment urinary
tract infection, diabetes mellitus, coronary artery
disease, obesity, bilateral treatment, U5z 3An15l%eN
Antiplatelet agent[6] ’ﬁdlﬂﬂ’)ﬂﬁ‘i’]ﬂ\‘]’]uﬁ fiilade o9 An
15298 Hypertension Warn5iHan Antiplatelet g
Aspirin Knapp bhacan[4] 169189189 Incidence 1849
N13LNA post - ESWL perinephric hematoma Tu@'ﬂwﬁﬁ
pre-existing hypertension ViU 2.5% LLAY3Y woﬁul,ﬂu
38 % Iuﬁﬁ’mﬁ unsatisfactory control of hypertension
Newman LH wa¥ Saltzman[2] 1831 Qﬁmiﬂw%am’st
i3l atherosclerosis 78IVaBALABARZIAIINL " BusD
N13L0A Post - ESWL perinephric hematoma ilagan
Loss of vascular tensile strength Fud1asian1siin
vascular damage 311 Shock Wave 189017 awila
Dhar NB wazamz[5] aeugie 317 e
AlFsuns awila 415 A% Feedes a1eiiafiil Shock
Wave generator WUU Electromagnetic wazlivin
Routine Ultrasound Kidney nidsn1s ateflalulazia
Caliceal stone 357 318 WAL renal pelvic stone 96 518
WUIHNITUNINTDU perinephric hematoma 17 ﬂ%'\‘i
209 ESWL treatment Aaiflu 4.1% Folusuiuildl
symptomatic perinephric hematoma 311U 3 ﬂ%\maa
ESWL treatment Antiiu 0.7% Fanuinuansnainnisld
CT Scan %38 MRI A373%1nN11s Post - ESWL peri-
nephric hematoma %W‘lﬂ@iw\‘lﬁ\‘l 20-25%[12,13]
\18997n# Sensitivity #in31 Ultrasound  Tun1snsyam
small renal hematoma waznsAnEASedl Fawudn
Hade ool 1Fyzeen13LAn Post - ESWL perinephric
hematoma @8 advancing patient age (P=0.009) lag
wudﬁmqmaaﬁjﬂwﬁm%’umi mﬂﬁuﬁl,ﬁu%uv;n 10 T
#lam e perinephric hematoma Lﬁu“ﬁu 1.67 1N
wafawu3nNig a1edia renal caliceal stone LA peri-
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nephric hematoma 311N71 Renal pelvic stone 2 L¥i1
et lsiTe dun R (P=0.34 ) Feanardunasinnsi
Shock Wave fiagsutiialaluss renal caliceal stone
3NN Renal pelvic stone FanAUATaY aediaiid
Shock Wave generator Huuoy Electromagnetic &
smaller focal zone LAY higher peak pressure b
Wisuiieuiue3as anefialussuy Electrohydraulic

M33N81 Post - ESWL perinephric hematoma
Taeiily w19 conservative treatmentlﬁ[Z,&‘IO] To
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