e
unWuyItng

nsauwainuilymaiatlagziiuifen

AU AT
gwadl FrTauwyi*

Sethavongse W, Ratchanont S. Management of hematuria. Chula Med J 1999 May; 43(5):
32745

Hematuria is a common clinical presentation. Many diseases, both benign or malignant
causes, can present it. This often result in the performance of a large number of laboratory
studies. So it is important for physician to discover the underlying diseases. While at same
time avoiding unnecessary laboratory studies.

Because there are many different aspects between management of hematuria in adult,
children and trauma, this article is provide an approach to the evaluation of hemnaturia in adult

specially. The management in children and frauma are showed by algorithms only.
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annsanetiaanziiuges (Hematuria) iiu
A ¥ 1
anshwulden awmeaaesainisnadaanziy
¥
WA aMBNaLl AR NN BN WA s LT Ioule, vials,
v
nrznsdaanes Tautavietlaanns wensanwilvia
Mdunzifa (Malignant causes) uazldifunzifa
. y 0 o o
(Benign causes) auilugednAuunnedazsiasdumn
anug WnulnefalasanAudnuniznieadin uay
nnsduAs ualsimas MinatianasduAuniuA NIy
wazlinsFnEmuwsTiatalsAMTaNE AN W 1Hing
annirguaineigundedaasziufaniinons
' o T 1 =i aaca el'é’
wansiafulu flugy Win uaznstigiRve luntdazae
1 -] o k2 v o

naenan1sguaine lug g il undn daunsgua
Snnluan uazlunsdigifmsasldisagidunuamna

4

WA N

Management of hematuria in adult
1. Aaneaaa’?

TaenlnAlasinnsfuia@enunseenianieds
Tuariszannd 1000 celi/ml pastfagncy  daqiiuds
WH AL ﬂﬁmﬂfmummgﬁumm?:ﬁuﬁﬁmﬂnﬁmm
srnudadesundlutasnz deswnddiiideas
189A1 normal upper limit TR LA T TS
Jagny © ualdfinsAnmuBeudeuanuduiug
srud A uaLRaRanuadlulagnsiulsaszuunng
Wutlagnaz annisAnEn184 Mariani etal 1989 w91
Eudmansuaclutlaanny < 3 celfHPF azlainulsnd
Thifussnefedam ( Life-threatening diseases) tael®
fuidnThfnaaiuin dudaieaundlutlagnas >3
cell/HPF w3 > 5000-8000 cel/m! faifuainisdne
tagazithiien

1.1 Macroscopic Hematuria or Gross

Hematuria(GH)
wnede amsdnetaanzfhuienfidans

Fuldlnanlan aeerfeciamnudadenuns u

tTaanz > 5 x 10° cell/ml IawWinL@ean 1 ml azane

Chula Med J

Wlagnaz 1 L? Gross hematuria finasugnstialen
Funmelussuunnadulaanasusdagnosinaun
Fulal s ud saRnannaanisdaetaaasduden
wwnely fesannilanvgiuiiniilaaasigundld
\u Hemoglobinuria , Myoglobinuria, 81111788
Uneriladedadnuuniase
1.2 Microscopic hematuria (MH)
wneBeenisinetlaananihudeniingme
wuimﬂné"m@ammmvhﬁu wiiliaunsndaunmig
Pnaaian Taqiiuwudn 39-00% vedtlaeiingma
WU Microscopic hematuria Tmtlmi‘mm‘-mi‘mlﬁmﬁu
(Screening test) & FunismaFnusialuiitaw
amg® lesannlildFuanuaulasnunntuazdilon
walaeanizddilaelaidannsuansazls(Asymp-
tomatic microscopic hematuria) s lUAIMIIUAT
Microscopic hematuria Hlennawy dzdeluszuumig
wuilagnazivin 9 M Gross Hematuria Liuriv
1laq1Tu Asymptomatic microscopic hematuria
Phufeiidessdosing qluﬁ"‘mﬁﬁﬁﬁmmm Lazumen
n9ATlasefuiueudsfaanisAneifisdia
1.3 Transient microscopic hematuria
e wu Microscopic Hematuria e 1
aFuazamalinuainisinatlagnanihudensinnns
naakisie 1 sfAnannnsthutieugaelszsndou
videanaTliFeuss vy nafoidelaaunesiia, nns
aenfAINNETiTULTY, QURWET laiguuss side wha s
wianasnenld AdhidndudesidFunimmedudu
awe szuunnasulaanaz (Full Urologic Evalua-
tion)®
1.4 Persistent microscopic hematuria &
Intermittent microscopic hematuria
dalifidaagui winewlusunuafuazezey
nanfinuaasannsinelaanazihuden ludnuniss
Frnsmmailagemanvg usetinelafna nga

v ¥
gAn1avie 2 aeinsilpasidFuntsmsadudumanvglu
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i:uumuauﬂamq:Tmamww:'l.uneg’uﬁﬁﬁ@@ﬂLéﬂqqq
(High Risk Group)® (94 6.5)
2. AnngnuasAtAnIsal
AgNg naetanisdredaatosi wianawy
Uszanas 13% gealssanaialyl uansinefuntsus
AL TRILATIWA wumnﬁ'qmzudwmq 50-70 1 uazwy
TunAnda (8 %) NANNIUWATIE (4%) usilannad
wulsAreesruLMNLAuTaanasRdnAty (Significant
urologic Disease ) Wien 2.3% waaszannsvialyl vide
U510 20%-30% 189 emscinedaaanihuiien
Wiy IaswamenwulzareersuLmaBussnnsh
&1ATY (33%) NINNTUNANTYY (18.1%)P
3. wenanuia®
Taqiiudclinsunegrindinresainisane
Taanazthudanunniin Bedrenadinan
1. Disruption of the Endothelial & Epithelial
Barrier
eg: Trauma, Tumor, Renal calculi, Vascu-
lar compromise, Tubular toxin, Inflammation
2. Structural gap in the glomerular basement
membrane
eg: Glomerulonephritis
3. Unknown pathogenesis
eg: Exercise, Fever & Dehydration
4. @ung "2
4.1 Nephrologic Causes
Renal - glomerular
Primary glomerulopathies
- Benign familial hematuria

- Hereditary nephritis (Alport's syndrome)

t

IgA nephropathy (Berger's disease)

Membranoproliferative glomerulonephritis

Focal glomerulonephritis ( Idiopathic)

Miscellaneous

meausinuriligundneiiasnzdiusen

329

Secondary glomeruiopathies

- Postinfectious (most commonly poststrepto-
coccal)

- Ripidly progressive glomerulonephritis

- Lupus nephritis

Renal - nonglomerular

Arteriovenous mulformation (AVM)

Interstitial nephritis (drug allergy)
- Papiltary necrosis
- Renal arterial infarction
- Renal vein thrombosis
- Pyelonephritis
- Strenuous exercise
4.2 Urologic causes
Non-fraumaltic
- Congenital 144 Vesicoureteric reflux,
Ureterocele
- Inflammation and Infection L1 TB,
Prostatitis, Urethritis,Meatual ulcer,
Condyloma accuminatum
- Foreign bodies 1 Calculi, Obstructive
uropathy a1n Calculi
- Tumor 1 s Benign wax Malignant tumor
189 Kidney, Bladder uaz Prostate gland
Wusiu
Trauma
4.3 Miscellanoeus causes
Coagulopathies (hereditary, acquired)
Platelete deficiency
Hemoglobinopathies ( sickle cell anemia)
Contamination
- Vaginal
- Factitious

Anticoagulant treatment
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5. Aimaamamaianljliamafeaduduiifenly
a1
5.1. MIATIATIAUNIN (Qualitative test)
5.1.1 fvesildadrnzg™?
Bunudenludagiozunnieans azinld
Frealagnazilaeuly Ainutende Aguy, Fung,
A1, Rrnang WiseRAn uanannenisanetlagnazithy
Ben udadeflanvgduiivnldsealaanzufeuly
(Pseudohematuria)™® nasueinennisanetlagnaziiiu
l@amaN Pseudohematuria @xsonniadnalsae Dip-
stick test & nsmIaasEINAaIqaNIsAd (Microscopic

examination)

Chula Med J

Tawla (Sensitivity) 100%, AIMNSWWNE (Specificity)
99% 1w Non-trauma Case "™ ugisinaulauszaana
UNIZAARIVAD 77% UAT 69% W Trauma Case "
Dipstick Test @&1n17amzaanLLd AR emumaslu
Hypotonic urine 1§ 1an31 Hypertonic urine uazlAau
lasia free Hemoglobin ¥MNN91 Intact RBC Taeignan
0ATIANL Free Hemoglobin SzsAUAREN 0.05-0.3
mg/100 ml aastladnay SeduWugiy 1) Intact RBC
25-50 cell/ml 2) 2-8 RBC/mm? in uncentifuged urine 3)
2-5 RBC/HPF(High power field) on fresh centifuged
urine 4)RBC Excretion rate =10,000 cell/hr 5) 10
lysed RBC/ml of Urine

Pink, Red, Tea-color

Brown, Black

Disease state

Hemoglobinuria

Myoglobinuria

Serratia marescan infection
Ingestion food
- Beets

Berries

Drug

Phenothiazine

Phenytoin

Quinine

Rifampicin

Sulfasalazine

Poisoning Mercury & fead

- Alcaptonuria
- Urobilinogen
- Methemoglobinuria

- Tyrosinosis

- Rhubarb

- Favabean

- Metronidazole
- Nitrofurantoin
- Aldomet

- Choroquin + primaquine

5.1.2 Dipstick test
Thidammadaieaundlutiaanasiinala
N’]ﬂ'?llqml.mm:m'lﬂ Ineiandel Peroxidase-like Activity
189 Hemogiobin Tuuimaeauns falfisenszwding
H.O, fil Chromogen (Tetramethyi Benzidine) ¥inld

)

\m@184 Chromogen s mNTONBIUAIRALLIRY

Dipstick Test { uaaLIiaN (False Negative)
Uszanod 1-8% wulunsal Anandinduens vit ¢ lu
laanaz > 10 mg/ml, pH 189il8dE < 5.1 W38 a g
ﬁﬁ"‘m’\ﬁu@a gounaLINEN (False Positive) ﬁ'uwulu
N3t Dehydration, Myoglobinuria, Bacterial Peroxidase,

'Luﬂﬂm'::u,a:ﬂul.ﬁﬂu Chlorine ua: Betadine ¥
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W@ Positive 184 Dipstick Test Wit 2 guuuuAa’™
1. Field AawuA189 Chromogen ngzanel
WAale W dipstick  wulunsdl Hemoglobinuria or
Myoglobinuria
P |
2. Spot AaWLALRY Chromogen nszaneiiiy
9p < UM dipstick Wil Hematuria imann Hemo-
Y o G Y o @ A
globin Nagfaniuluinbenumusididnidanums
> 250 cell/ml 9AWmaNue1999N1 U (Coalescene)
1 v
1ile9ann Dipstick Test anal¥nauanluvis
v
Hematuria, Hemoglobinuria & Myoglobinuria A1l
v Y o o2 o @ \
nnsazaasnendasqaviAiReddiuienan aanisdae
Taaaziiuden seaznsanuidanenunsluiagnes
Wi 2 natiugemsaalainy
5.1.3 Microscopic Examination
a =l e; al ell ] o ]
Wuwishangalunisiadedfinenlu
flaa1nz  iesan
1. #4MNN70AT94  red blood cell  lutlaanaz
neime
2. ANy Urine Sediment auniivszTami
Tun1sitiad
J =
smnrasamsmeiiganniluiien
¥
thatfusnansonsaadagazsaeyia Conven-
tional Microscopy 19 Phase-contrast Microscopy
4 . . 1} 1
Ndsneazigem1es Urine Sediment #ing < ldnanndn
gnuindenuasluagnqs > 3 RBC/HPF Diadudu
antstredadnziduwden linudisnanusnaluy
a9z wsl Dipstick Test Wiuauanuansinatainann
Hemoglobinuria 39 Myoglobinuria
< o . . . . <
DN 91 Microscopic Examination
Usz@nnmuazazainlunistads wititfadavans
gl 19 IR lanalignaiessumuiiiuasesa (2
1. wallamaifutlaanznlda
2. nmatfiuFnesaettaagacilignis
& gasy A 1
3. nezusun el juEnisliidusnng
FnudEaiy

maguatnetigundeilansduden 331

4. fansnrasdiloanaunaalaanas
Fuhuie WldmetnaTagasiinpas @
1. iU Mid-stream First Moming Voiding urine
2. van@ensldaneaouite bildiia Trauma
sascuLneAulagnay
3. u"ﬁ'mﬁ‘mﬁ@nﬁuﬁmuwﬂ?:m:u 2-3 U
nawfulaanas
4. pasmsaasiaginatiagnaznnely 1 Falued
grungiivia
5. fmmaliiiunanfuldlugiduil s°C
6. matAwTaNAqatNaTad 0
6.1 14Tagnaz 15 ml TudaeAnuida 1500
JOUANT U 5 UNTINET AR 1 mi udamn
nenaudfumaenlidnfy dlineesuglasadae
Cover slip auinlinsasaandasqansssl
6.2 vhtlaanasifu1dlunaaalu Counting
champer Inglaifaatiu
5.2. M9ATI9B9U3u8 (Quantiticative Test)
1A SR TS R e aum T n uanl
Tagnaz  afusniinunldlag Addis (1926) (addis
count) Inedidanuuaresanisaetdaainziiuden
An Wininemuaslulaanas > 60,000 Cell/hr 7 usiifly
Aaigeenn A lunsisewindu
6. nistszfiuamsonatlagniuien
iilasanennisdretasnanihuandufios
pnsfiuansiislzafieglussuumaduiaanas Faviy
msszdimnanwadaiudefiddty dezneuda
6.1 History
6.2 Physical examination
6.3 Urinalysis
6.4 Additional laboratory evaluation
6.5 Urologic work up
6.1 UsziR (History)
Used® mméﬂfmﬁuﬁdquéﬁﬁrmummq%
anwmresemnneaannziiucenls
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6.1.1. RIRURTLNA (Age & Sex)
:’/ o ° ar 4 ] A’ ¥
aanguarinal wladad Aoy eiuiveg
18981n196 18] gan0zil wiR e aInNnI3A N9
Froom & Colleagues wudrensaneagnniuien
Tuduianiengidannda 40 U dlananazifinann
@ - bR 4’ b3 o
wzdesrzuumnaaulaannladeenan Sansednndu
ansfaansidudealumwatiaidenguinngn 50 1
a&’nwurjﬂﬁmm@mmn Urothelial & Prostate Cancer™®
6.1.2. @138 (Occupation Exposure)
0 < d. ¥ ar o
AINN1TA NHINUT 1818 WA B 9d NET /T U
Industrial dyes, Bezenes, Aromatic amine (futlszan
aziltannawilu urothelial cancer gandnuszannayialy
1 d 1
6.1.3 s o tasasiuifen
(Timeing of hematuria)
4 9319879 Wuein17a 1el dagtnzid widen
seudnafaaazdastsuanfiumissesisals
} '3 1
- Initial hematuria T1j931708tsAiNazegh
Anterior urethra
- N dy 1] ) ] ]
- Temminal hematuria T1i9nteslsAtnazey)
Prostatic Urethra waz/vi7e Bladder Neck
) 74 [
- Total hematuria d1/4d1se8lsArinazegh
Bladder, Ureter L&z Kidney
J - .
6.1.4 81N1952U8U 9 (Associated symp-

tom)™"®

Chula Med J

2. 295U RITTULAY 4 (Systemic symptom)

Symptom Clinical implication

Fever Infection, Cancer,
Vasculitis

Joint pain Vascuiitis

Purpura Henoch-Schonlein,
Crypoglobulinemia

Hearing loss Alport’s syndrome

Weight loss Cancer, TB, Vasculitis

Previous History of

Post-streptococcocal

upper respiratory tract glomerulonephritis, IgA
infection nephropathy
Hemoptysis & Acute renal Good-pasture
failure syndrome

6.1.5 enfsuilsznnuy (Medication)

a o b < ° ) 1
a1 riladuad1uAtn Wiiaanngone

¥
Tagnuiludanld suiunisdndsedRsudszniuen
Aafldaud Ay lunisidademnativnaesanisng
<A o ) al 3 v a 1
Taanzduines fetinaraenn Minaetnisone

Tagnzihuden falunisa

1. 21M59NABITTUUNILAUIT§E19E (KUB

symptom)

Symptom

Clinical implication

Dysuria, Frequency

Colic loin pain

Gross painless

Perineal pain in man

Infection, Prostate
hypertrophy

Stone, Loin pain hematuria,
Hydronephrosis

Bladder cancer

Prostatitis

Drug Condition induced

Aspinin-phenacetin Papillary necrosis, Urothelial
cancer, Analgesic nephropathy

Penicillin, Allergic intersitial nephritis

cephalosporin
Phenytoin
Cyclophosphamide

Oral contraceptive

*Anticoagulant

Allergic interstitial nephritis
Chemical hemorrhagic cytitis,
Urothelial Cancer

Loin pain hematuria

? Spontaneous urinary

tract bleeding

Ocecult urinary tract lesion
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*Anticoagulant'? aei] ua s & 1Aty aes
ansaneilagnazumdenludilcefiFusznnuen
Anticoagulant (20-40%) WsIVAIAIN A.A. 1987 Ans
141u1men Anticoagulantiiana nuIngURnTaiaes
annatnedaanandlwdenluduaefiFuyszviuen
Anticoagulant aassaginannaulndlAssiulszng
yialt 3aflufiaedadn Anticoagulant ﬂluﬂmﬁﬁ'ﬂfﬂu
Jaqiiuuanugrasainisdrefasaziiudanvie
T annnansnTes Talley et al 1994 wudnludilae
N lAFUEN Anticoagulant A1agnaes 8NNsEne
tlaanaziiiuden 3.2% uacgiinnisnd 0.03% patient/
month Seilldunnsinsatinediluddtyanngudilaedil
¥Fudszniuen Anticoagulant (Control gr)?iﬁqun
4.8% usrqLAN13AI0.05% UARI91 Anticoagulant T4
ifingiRnsnfreaniaiaenisiedaaaziduden

daugilagfivnuen Anticoagulant iaafflainy
1192AU Coagulogram level ﬁ@d%uﬁmﬁiﬂn’mﬁlu
1A nsafaasannisdnelaanazidludenus nduwy
961 287n1us Anticoagulants uazienisdie
Tagaziiluiden & Significant urinary tract disease
147 81%  Fohudtlaefiniuen Anticoagulants fian
sazanisanedaatozidudensadlaiunimsady
AanawretiasBanasufaurieufiazagiinanain
81 Anticoagulants ﬁu

6.16 sz IAmsAngs uazguLWT (Alcohol

and tobacco)

dilanRAngen uazguyvdidullszdn sialk
Tﬂmmﬁmu:ﬁwmLﬁﬂuﬁolu?:uummﬁuﬂamq:
(Urotheliat cancer) mn%u

6.1.7 UszIRAsauAsa (Family history)

Disease or FH Clinical implication

Renal disease Polycystic kidney,

Medullary spongy disease
Deafness Alport's syndrome
Bleeding disorder Hemophillia,

Sickle cell Disease

nmaguainuniiguncedamaziiuden

6.1.8 ﬁﬁnﬁ‘mmaé'ﬂ'w (Recent physical
activity)

nireanfing il unseeran i aeanas
Taaazithunenlfann Exercise induced hematuria
W IgA nephropathy

6.1.9 iszanmau (Mensturation)

¥inlAs Pseudohematuria annnnsthutieu

6.2 N19M399519n18 (Physical examination)

Finding Clinical implication

High blood pressure Renal glomerular
disease

Fever Infection, Inflammatory
disease

Ecchymosis & petechia  Coagulopathy

CVAtenderness Pyelonephritis

Abdominal mass Renal cell cancer,
Polycystic kidney
Enlarged prostate BPH, Prostate cancer
Boggy prostate Prostatitis
Heart murmur Infective endocarditis

Atrial fibrillantion Renal embolic & infarction

6.3 n19msIaifaanaz (Urinalysis)

6.3.1 ansuzaasilaa

Auazd neruzea9T 48192819 UENANMA T8
Tealdtine 1y nudaanozg uuazildtiomauansds
Nephrologic disease dwuilagnaz8ume vidanufau
wenlutlaga1nzuanale Urologic disease WAAIN
dnnz & anlhees3aimann

6.3.2 Three glass test

failgintluisydn Muen initial, Terminal ¥3a
Total hematuria N 3@ tieanla & Aanswng

P
nblduaid
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6.3.3 Dipstick test
SwU proteinuria > 2+ fauAat ARDa Nephro-
logic causes fin < 2+ A1AaTNNRIN Urologic causes
138 Nephrologic causes st
6.3.4 Microscopic examination
TudEFRan untadefumiuazanig
ae9a1n1sanetlaansidufennes
1. gy sediment Bu gaefadtaniveg
1a381nN19agRuRenldnan 1
- Pyuria : = Infection, Stone %78 Cancer
- Bacteria (> 1 6in/HPF) = Infection
- Crystal : = Urolithiasis
- Gram stain eosinophil => Allergic interstitial
nephritis
- Malignant cell = Renal & Bladder cancer
2. uanAuvisresfenesninaande
21 RBC cast = iﬂﬂiaﬂm@:ﬂfﬁ
Glomerular #A9ula 25% - 50%, AMNAUNTT 96%
2.2 Dysmorphic red blood cell ™
dnanldafauaning Fairley and Birch 11 1982
iflensaatTaannzdan Phase-contrast microscope
gy Dysmorphic cell ugmsDla Glomerular disease H
A2N12 95% UAT AITNANWIT 100% @91 Non-
glomerular disease urfu@:wu fsomorphic cell Waza1N
naAnEFeNInLdN Dysmorphic cell # anala 92%-
96% AIMAINNE 90 - 94% anunsamsaany A Taeia
Phase contrast ez Conventional microscopyﬁ?‘ﬂffl’ﬂu
Wright stain  Dausi3nnismsaa Dymorphic cell ilu
Fadflssloniunn uwseud alaquudehiffdain
AT e TR Dysmorphic cell WarIutuTas
dysmorphic cell dfudeimuslunisuenszuing
Glomerular fiu Non-glomerular disease a1 liim
Observer & Interlaboratory Error §9:1n Dysmorphic
RBC wunauaniianlu Calcali, UTl uas Reflux

nephropathy wunaau ey Early Glomerulone-

Chula Med J

phritis WaT glomerulonephritis fiwusaniu Gross
hematuria, Renal insufficiency Wa Force diuresis
23 G-1 cell 2"

andei@aaes Dysmorphic cell aaldnenana
A Cell Fiilpsnedeudnanivey  G-1 cell gl
wuUMi 989 Dysmorphic cell REnHuzIanzAe
Doughnut-shape (Deep concave formation) with one
or more bleb @ wsonTanuiae Phase contrast
waz Conventional microscope danu G-1 cell 1anngn
5% 184 MR MNALAAII Y Glomerular
disease HAulagzndng 73-100% AINNAUNIE 100%

2.4 Others'™

Erythrophagocyte = Parenchymal disease

Deep transitional celi, Microscopic clot =
Urologic disease

6.3.5 Immunocytochemical stain “”
119911UAN170A399M Antibody #if Tamm-
Horsfal proteinfireLLnusinidenuasisiumssinums
Wilasie loop ofhenle s Immunocytochemical stain
i1 Immunoflucrescene was Immunoperoxidase 611&
HALANLEAH anstneiTaannziiudestiusinaziin
a1n Glomerular diseases

Immunofiuorescence ¥ Aanala 87.3% Aanu
411z 87.1% Immunoperoxidase dAannla 89.8%
WASANSNIE 87.6% TaAU8S Immunocytochemical
stain HuAeiinaaly & Annuduwziige uazludl
Observer Error usidhiddgeennuaziisatuns Jade
i fufunsnane

6.3.6 Automate RBC analyser ©**

Sichiri etal (1986) #ansauean Glomerular %38
Non-glomerutar hematuria Ineia1A8 Mean Corpuscular
Volumn (MCV) 1aaudinidanunsluilasnas Taald
Coutter counter analyser

Lettgen et al (1994) wuqnda MCV < 50 fi

wamaqd il Glomerular hematuria # A9l 92%,
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ANINAUNIE 60%

Automate RBC analyser NdaaAn wlanaisy
ideeld@enmey bill Observer eror uazlaifing
nI=yNUANN centrifugation witldadeds lifidesvwua
Fwimmas MCV #duanszudng Glomerular fu Non-
glomerularhematuria, Cellular uae Noncellular debris
VinWinan19msIaRaNa1R Uz Mixed form Tughlae
vnngulaeanizlungs UTI inldiudanalails

agal

Distinguishing glomerular from nonglomerular

source of RBC

Test Glomerular Non-glomeruiar
History
Familial Hx of Renal + -
failure
Systemic disease + -
Nephrolithiasis - +
Trauma - +
Symptomatic voiding - +
Physical examination
Systemic sign + -
Hypertension ++ +
Edema + -
Abdominal mass - +
Genital bruising - +
Urinalysis
Dysmorphic cell + -
G-1 cell >5% < 5%
Cast + -
Brown & tea color ++ +
Bright red + ++
Clots - +
Crystal - +
Protein + -

maguainunifywshediamediuden 335

6.4 measramananlfiidnmslsenau

ANUIEIR NANITMIRFTNNBUAT Urinalysis

o GJ v ] < :l/ a

dnneazuanlsdnainisoneilagozithufesiuia

anlsAnneaiesngsu (Nephrologic) ¥3a lsANIY

o 5 9 < amn

Anan3su (Urologic) Aulunismeanieviesdjisnig
v X '

dsznavdupiuauegiuisanacde

1. As determined by clue from the history and physical

examination ®

Suspected disease Laboratory evaluation

Glomerular disease - 24 hr. urinary protein

- ANA antibody to
glomerular basement
membrance , Serum
Complement, Cryglobulin

- ASQ titer, HbsAg, VDRL,

Anti-HIV
- Blood culture
Bleeding diathesis - PT, PTT, BT
Urinary infection - Gram stain, C/S

Stone - VP
B Urine for AFB, CXR

2. Asymptomatic hematuria

lu Asymptomatic hematuria a148iasaAzIN"g
nroan1eealfjiiwnag FruaumN eMnAMReY
annateagnaniiudes fafunsiundeddas
Amanneting Aafudausmsmeameeefifiinng
719 9 agniilu First line, Second line & Optional e
daamanve latinsamFauainmn

- First line

W nsaamannniinuldesaes anstng
fTagazifhudenilsznausae

- CBC ,Platelet count

- Blood chemistry : Bun, Cr, Electrolyte, Uric

acid, Ca”* & PO,
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- Urine gram stain, C/S
- 24 hr. urine collection for Protein & Cr.
- Second line
Fansouindlelinu@sfinunfiann first line lab
- PT, PTT, Bleeding time
- Serology : ANA, complement levels, serum
protein electrophoresis for Cryoglobulin
- Optional
NanTunFauiy First w38 Second line lab
weannstidnendiin
- ASO titer
- VDRL, Anti-HIV, HBsAg
- Skin or throat culture
- CXR
- Urine-for AFB culture
6.5 Urologic workup
W edumannn adulsanadannsalu
suumapuiiaans udihefifenisdaaanandu
Ben douluiThidad invasive uaTisAUNaNANEY
6.5.1 Criteria for full Urologic workup "
1. = 3RBC/HPF on at least two of 3 collected
specimen
2. > 100 RBC/HPF in one specimen
3. Any episode of gross Hematuria
4. > 3 RBC/HPF or one specimen with high
risk group for urothelial cancer
High risk gr. For urothelial cancer
- Age > 40
- Male
- Analgesic abuse (eg. Acetaminophen,
Aspirin)
- Alcohol + Tobacco abuse
- Occupational exposure eg. Industrial dyes,
benzene, aromatic amine
- Pelvic radiation

- Cyclophosphamide use
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6.5.2 wzunﬂwm Urologic undergo

6.5.2.1. WU

14 A mFuuansszuunaAuTaansiaun
FuslrRanssmnztiagnas oeLannz Urothelial lesions
wazldilszidiu Excretory function aaalaldngag <

6.5.2.2. Retrograde pyelography

Wl Invasive technique ?‘lﬁmm?zg’dmmm
uasiATeailoRLAn

Indication for Retrograde Pyelography

1. Unsatisfy IVU

2. Unsuitable or contraindicate for IVU

6.5.2.3. Voiding cystourethrography

Wmsamanstlasnaniudeafionafinann

U TaeawnzludindefigiRnnzalaes Vesicoureteric
reflux g3

6.5.2.4. Retrograde urethrography

AR asammesanmasaviellaanay
gt lunaselan

6.5.2.5. Ultrasonography

vt Noninvasive technique A wTie
A N130m794 e nennziaanas Aengnuxan, gn
Foums uaresnti inauazsanladung

U/S Andn VU Tun13msaamn Renal mass 39
A"NNTOLENIUIALST Consistency 189Rauls usinae
n91 IVU Tun19m99a Urothelial lesion

U/S Andn CT scan Wn1smea sealsnaassien
gnuUANIN & gniume us s nnTamI9a Retroperi-
toneal & Urethral lesions @@win CT scan

Doppler U/S HldazaannmanafisinAes
szuUVsaAReA F 1t AV fistula Pseudoaneurysm UWas
Renal artery & vein lesion

6.5.2.6. Computer tomography scan

14 lunsnsaananandanmluilels 1y
Renal infection, Renal trauma, Calcali uae Neoplasm

CT scan fi9198 Staging 189 Urologic

malignancy & Retroperitoneal tumor u I pingl
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6.5.2.7. Angiography

Angiography l@aaunumasasinannudst
1980 1leeann Imaging technique ARy
Taqiiudaulug 14 lunslssfiusriunasndanang
1, uazy" Renal artery embolization Wi 1neads
anad il udasldifenn Renal abnormalities 711l
anansanzaanylaedBau (19 U/S, CT scan uas MRI)
FeNLLls2an04 5-10% T84 Renal lesion 1w AVM

6.5.3 Endoscopy

Cystourethroscopy Lﬂuﬁﬁﬁﬁqmlum?m'm
wend anwd an o198 (A aaanaaT aanazd wd an
reenszinnziaanas vietlaanas uas Aexngnunin €9
gnuns0du AR sInFawiela & Renal penvislddae
Imein Retrograde Pyleogram Tunsdifivin VU Taild
wieldnaduilinela

TunsdiJaannasdl Gross hematuria e
Active bleeding Cystourethroscopy 81aldiiludans
LL’j‘ﬂISI‘S\I;?;‘Ii'JEIF"]’uW]ﬁ’]LLMﬂx‘l’ﬂﬂﬂWﬂ'\%ﬂﬂ’]WﬁLﬂuﬂ’]mwj

6.5.4 Urinary cytology

[ amsaamn Urothelial cancer lagamiz
Transitional Ca 184nszinnzilagnqsinnnnta 67%
ANINSNNNZO6% LNIATIANNTORTanLTenTzAnan
Cystoscopy lasiiaw1z Poorly Differentiated Ca T

ANHUE Sessile, Insitu
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6.5.5 Renal biopsy

Paone uax Meyer Ani1lull 1988 Wi Renal
biopsy sl Atnuas uuannanasinntudilaeiiiiu
Asymptomatic hematuria (el L wiReulag Prognosis
uaz Treatment filog 3 7101 W 15 e Hematuria
Wae Proteinuria

saru Renal biopsy m?ﬁﬂuﬁﬂqaﬁﬁmnﬁ?
dnedagondueaannmieengsesiliamnsaly
nedRadeRuiueulngdaan
7. madmsugtlan

ann178 uA ugy sedefl enanTagnaziilu
dwaawudnlszinn 35% savdiloelinuaciuiingng
nlunsmmafuduaaumn widleannfamadilaet
31 @wwdn1-3% 1eadithe Microscopic hematuria uas
18% 189¢1198 Gross hematuria #1 Urologic Causesiq
axnsnauAuls wsivindissnudiaaununds 3 tudo
dlsianansadudunuanve delfdnaslinulzale o
lurzyumaidmulasnas

m”qﬁumsﬁmmuﬁﬂfmﬁﬁmm?d']ﬂﬂamq:
Wudeniluszer 1 Jadufednuiu aosiamudilan
yn 6 Wwieuum 3 1 uatinalae Taevin UA & Cytology
%N 6 18 IVP uaz Cystoscopy yn 11
8. lanaflaznulsansdaenssalugiloeis

amsiiaanazuiien 2

Hematuria, No (%) of patient

Microscopic (n = 1689)

Gross (n = 1200)

Urologic cancer 86 (5.1)
Bladder 63 (4.0)
Renal 9 (0.5)
Prostate 8 (0.5)
Ureteral 3(0.2)

Other significant lesion
Nephrolithiasis 84 (5.0)
Renal disease 37 (2.2)
Urinary tractinfection 73(4.3)
BPH 217 (13.0)

No source found 717 (43.0)

270 (22.5)
178 (15.0)
45 (3.6)
29 (2.4)
10 (0.8)

130 (11.0)
394 (33.0)

153 (13.0)
101 (8.4)
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9. Cost-effectiveness ©

Mariani et al 1989 Antdtlaefill ennisdng
Tagranfhuden 4 uou 1000 AU wudn Ald4nely
nsARadsuacfneiiscenlusruumnadulagas
sarduipeninilasanszazgainenan fariu Hema-
turia Evaluation 'Lucmmﬂﬁ Cost-effectiveness
10. Risk-benefit ©

Mariani et al 1989 Wua Life-threatening risk

. ol
a1NN"9%1 Urologic Evaluation Tugtlag 1000 Aw gy

v ¢ [ 4 L «
FAUR lﬂiﬁs’Nﬂ was qwau FUBTIUUN
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1.1%1u°ucu:"7llwu Life-threatening urologic disease e
9.1% Fai Urologic evaluation & Benefit 89nn31
ludihendeed

11. Screening test #“*%

Aauidn Urinalysis ihidanauazaatiaiun
usilaiusriniflu Screening test anifulfsienguan
na1 60 ﬂ%u1ﬂ (U.S. preventative service task force)
12. Conclusion of management of hematuria in

adutt™

Hematuria suspected

\

History + Physical examination

2

Urinalysis (dipstick/microscopy)

v

< 3 RBC/HPF

"

Pseudohematruia

v

> 3 RBC/HPF

y ¥ ¥

Concurrent proteinuria

Bacteria with WBC  Asymptomatic

and RBC Cast

2 \2 2 {
Reassure Nephrologic consultation Cont. 1" line & 2™ jine Lab
L
v v
Renal cause Normal

Nephrologic consult Urologic evaluate

Bacteria vol/ith WBC (Cont.)
v v
All male Except Female

1. young meri with 1. Relapse UT!
first episode of 2. Recurrent pyelonephritis
cystlitis associate 3. History of childhood infection
sexual activity 4. Pain hematuria

2. Uncircumcised 5. Suspected stone

3. AIDS ¢ CD4 < 200

by {
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mapuadnuifgwnineiranzdiuden

A Urologic evaluation 4+— Yes No
Repeat culture
Negative Positive
Repeat U/A - Antibiotic
- Urine CIS
R Urologic evaluation o Persistent Normal
Observe
Urologic evaluation
U
¥ ) ¥
Normal Abnormal
Cystoscopy + Cytology g Cont.
{
Nomal Bladder tumor Lateralizing Gross hematuria
Renai U/S or CT Operation Retrograde ureterography
& upper tract cytology
Normal Renal mass l
FIU Evaluation/operation Normial Filling defect
Renal U/S & CT Brush biopsy/surgery
]
Normal Renal mass

\

Renal angiography

\

Evaluate/Operation

(R/O renal artery Aneurysm,

AV fistula, AVM )

Abnormal (Cont.)

\]

Renal mass

Renal U/S& CT

T

Cyslic Solid
Cystoscopy Surgery

And Cytology

v

Stone Filling defect in Pelvic.& ureter

Evaluate/Operation Retrograde Ureterography
Upper tract Cytology/
Brush Biopsy

'

Surgery
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Management of hematuria in children
1. Definition'"*% 2
- > 5 RBC/HPF in a spun specimen on more
than two occasions
- > 2 RBC/HPF or 5 RBC/mm? in a unspun
specimen on more than two occasions
2. Prevalence & incidence
Microscopic Hematuria"*? %
1. 4-6% on a single urine examination
2.0.5-1% on two or more than urine
examination
3. No age & sex difference
4. Incidence 0.1-0.4%
Gross hematuria®
1. Frequency 0.13%
2. Girl: Boy 4:1
3. Vary by age
3. Evaluation
3.1 History
3.2 Physical Examination
3.3 Work up®’
- Phase | : For localization of bleeding
- Earlymorning urinalysis include sediment
- Urine C/S
- Sickle cell screening (in a black child) lad
uiludasinlulszinalng
- Urine calcium to Cr ratio
- Phase |l : Search for underlying glomerulo-
pathy and structural disease
- CBC, electrolyte, BUN, Cr. Serum protein
- ASQ titer, CS complement, ANA
- UIS, IVP, Voiding cystourethrography

- Urine dipstick testing of first degree relation

Chula Med J

- Phase Ill : Nephrologic or urologic workup
- 24 hour urine collection for protein,
creatinine, calcium
- Erythrocyte morphology
- Renal U/S, Renal arteriogram
- Renal biopsy
- Cystoscopy
Indication for renal biopsy in a child®”
- Nonglomerular causes of hematuria have
been ruled out
- Strong family History of hematuria or
nephritis
- Long standing microscopic hematuria
with recurrent episode of gross hematuria
- Coexistent HT and nephrotic syndrome
- Coexistent significant proteinuria (> 2 + by
dipstick)
- Familys need to know a specific diagnosis
4. Result
- Microscopic Hematuria ®
WUI1 75% LWM’INn Benign Persistent or
Benign Familial Hematuria daufaaiiAnann
Idiopathic Hypercalciuria, |gA nephropathy, Alport
syndrome Waz Unknown causes
- Gross Hematuria ®
Urinary tract infection \luaniunagssinisang
ﬁamquﬂmﬁﬂmﬁwumnﬁ@mlumﬁmﬁa uazluina
1184 aur eei man Trauma, Meatal stenosis or
Reccurent Gross Hematuria
5. Screening test '®
Screening UA- only at school entry (4-5 )
and once during aldolescene (11- 21 yr.) with annual

measurement height & weight
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6. Conclusion ¥
Heme —> (-)—> Metabolites, drugs
e
RBC morphology —> No RBC seen —»  Hemoglobinuria
| Myoglobinuria
Dysmorphic RBC & Eumorphic RBCs
cellular cast i«
¢ Protein (> 1+ on dip stick)

Quantitate protunuria € () — ) _l

¢ ¢ / Check family members

>6 mg/mz/m <6 mg/mz/m
Repeat 3 times over 2 mon+hs
Consult nephrologist (+) VL ) 1

Calcium/Cr ratio Reassure

IVP, ultrasonography

of kidney & bladder
L
¢ ) (+) ¢
F/U 1 yr. Evaluation/Treatment
o
(+) )

Refer to nephrologist Reassure
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Management of hematuria in trauma

1. Adult

1.1 Blunt trauma®"

Chula Med J

Adult blunt trauma
}

v

No blood at meatus

¢

May pass foley catheter

v

Blood on meatus

normal \L
___._>‘ Retrograde urethrography

Unable to Jr
pass catheter
4 Urology consult
Hematuria No hematuria
o !
Observe Considerate CT or IVP in major injury
Gross hematuria Microhematuria
l (dipstick + ve or > 5 RBC /HPF)
VU (or CT) and ¢ 1
cystogram With shock No shock
(SBP < 90 at seen in
emergency room) ; ¢ +
Normal Abnormal Pelvic Fx No pelvic Major

\ 1

Observe Urologic consuit

l Fi injuz

VP {or CT) Cystogram Observe IVP or CT

(and cystogram if pelvic Fx)

Abnormal

Urology consult

e R

Normat Normal  Abnormai

Observe Urology consuit
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1.2 Penetrating injury

Stable

msguatnuniigwediasnsihuien

Penetrating injuries
1

v

Hemodynémic unstable

v

To : Lower chest
Flant bak
Abdomen

\)

Abdominal CT

Normal Abnormal

2 \2

Observe  Urology consult

2. Pediatric blunt trauma®"

No blood at meatus

May pass foley cath

Suprapubic Penis

\ 2

Scrotum Operation
Rerograde

urethrogram

b

Normal

\

Observe

Urology consuit

Pediatric blunt trauma
1

v

Biood at meatus

)

!

No hematuria

Microscopic (> 5 RBC/HPF)

Retrograde urethrography
1
l Normal Extravasation

Urology consult

;——J———j or gross hematuria

No suspecion Suspicious
of renal injury , \L \
wL IVP (or CT) IVP (or CT) and cystogram
Observe
Normal Abnormal Normal
1 2
Observe Urology consult and CT scan Observe
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