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Hematun'? Santnft‘ije idrarda 40"k
buyutrneyle her sahada 5'den fazla eritrosit

Taze kanama (parlak kirmizi, pihtih)

Bekledikge asit hematinden dolayi kahverengi olur
Kahverengi idrarda eritrositler yoksa hemoglobintiri
veya miyoglobinuri, alkaptonuri, porfiri veya gida
boyalarr’dir

Glomeruler hematuri: Hematuri + deforme eritrositler,

eritrosit silendirleri veya proteinuri, beraberinde bazen
serum Cr yuksekligi
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Approach to the patient with red or brown urine

Centrifuge result l

l

(Su pernatant I'E-d)

Megative Positive
Beeturia Myoglobin
Phenazopyridine Hemoglobin
Porphyria
Other (see
accompanying table) ¥

Plasma color

Clear Red
L4 Y

( Myoglobinuria ) (Hemnglubinuria)




Causes of heme-negative red urine

Medications

Doxorubicin
Chloroquine
Deferoxamine
Ibuprofen

Iron sorbitol
Mitrofurantoin
Phenazopyridine
Phenolphthalein
Rifampin

Food dyes
Beets (in selected patients)
Blackberries

Food coloring
Metabolities
Bile pigments
Homogentisic acid
Melanin
Methemoglobin
Porphyrin
Tyrosinosis

rates
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Hiperkalsiiiri (>4mg /kg/24 saat) > Hematiiri

Iseme baslangicinda iiretra kokenli, iseme sonunda
mesane kaynakli hematuri

Tekrarlayan izole makroskopik hematuri ataklari
——— > |gA nefropatisi

Alport Hastaligi (Persistan mikroskopik hematuri, aile

oykusti)

Ust iiriner sistem hematiiri- Renal biyopsi

Alt uriner sistem hematuri- Sistoskopi
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Hematun Nedenlen

Glomeruler hastaliklar
Enfeksiyon (Bakteriyel, viral, thc, sistozomia)

Hematolojik (Koagulopatiler, trombositopeni,
orak hucre anemisi, renal ven trombozu)

Tas
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Tekrarlayan gros hematuri sendromu
IgA nefropati
Idyopatik (benin ailevi) hemattiri
Alport sendromu

APSGN

Membranoz glomerulopati

SLE

MPGN

Kronik hastalik nefriti

Henoch-Schonlein purpura nefriti

Goz!joemolitik-ﬂrem!!E sendrom



Hermaturi Nedenleri

Anatomik anormallikler (Konjenital anomaliler,
travma, polikistik bobrek, tumorler)

Vaskulit (Arterit, infarkt ve tromboz)
llaglar (Siklofosfamid gibi)
Uydurma-sahte

Egzersiz



Distinguishing extraglomerular from glomerular

hematuria
Extraglomerular Glomerular

Color (if Red or pink Red, smoky brown,
macroscopic) or "Coca-Cola”
Clots May be present Absent
Proteinuria Usually absent May be present
RBC morphology Normal Dwvsmorphic
RBC casts Absent May be present

RBC: red blood cell.



Phase contrast micrograph showing monomorphic
red cells in urine sediment

=

Urine sediment viewed by phase contrast microscopy showing
many red cells and an occasional larger white cell with a
granular cytoplasm (arrows). The red cells have a uniform size
and shape, suggesting that they are of nonglomerular origin.
Courtesy of Harvard Medical School.



Phase contrast micrograph showing dysmorphic red
cells in urine sediment

Phase contrast microscopy showing dysmorphic red cells in a
patient with glomerular bleeding. Acanthocytes can be
recognized as ring forms with vesicle-shaped protrusions
(arrows).

Courtesy of Hans Kohler, MD.

UpToDate
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Scanning electron micrograph showing dysmorphic
red cells in urine sediment

Scanning microscopy showing dysmorphic red cells in a
patient with glomerular bleeding. Acanthocytes can be
recognized as ring forms with vesicle-shaped protrusions
(arrows).

Courtesy of Hans Kohler, MD.



Cocuklarda yaygin (6-15 yas arasi %3-4)

Sebepler listesi uzun ama ¢ogu benign (Izole
asemptomatik mikroskopik hemattiri)

Soru: Ne zaman mikroskopik hematuri altta
yatan onemli bir patolojiye isaret eder?
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Idrarda eritrosit (+)
Gross — Makroskopik hemattuiri
Mikroskopik hematuri

Idrar daldirma gubugu
Kan, Hb, miyoglobulin (+) sonug verir
5-10 eritrosit/ mikrolitre (Mikroskopta 40’lik buyutme
ile)
False (+): Formalin, askorbik asit, yogun idrar
False (-): Idrar pH>9 , kontaminasyon



Dismorfik eritrositler
Eritrosit silendirleri

Proteinuri (Sabah ilk idrarda)
Bazen Serum Cr
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Figure 1 — Red blood cell (RBC) casts and RBCs are visible in the urine of a woman with
nephritic glomerular disease (x40). (Courlasy of Dr George Schreiner)
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Photomicrograph of urine sediment with a red cell
cast

Urine sediment showing free red cells and a red cell cast that
is tightly packed with red cells. It is more common for red cell
casts to have fewer red cells trapped within a hyaline or
granular cast. Red cell casts are virtually diagnostic of
glomerulonephritis or vasculitis.

Courtesy of Harvard Medical School.



NON 6LOMERULAR OR ISOMORPHIC ERYTHROCYTES



IgA nefropati: USYE veya AGE’i takiben hematiiri
— Aile oykusu negatif
Alport sendromu (X-linked):

Erkeklerde sensorinoral igitme kaybi, anterior
lentikonus

NS - KBY
Heterozigot tasiyicilar: Hematuri (+), ilerleyici BY (-)
Genetik bozukluk COL4A3 ve COL4A4 genlerde



Ince bazal membran hastaligi (Benign ailesel
hematuri)

OD- COL4A3 ve COL4A4 genlerinde mutasyon

PSGN: Hematuri genellikle 3-6 ayda duzelir (2 yil
surebilir)

Hiperkalsiiiri: Idrar Ca/Cr >0.21

Hiperkalsiuride hematuri siklig1 %11-35
Nutcracker sendromu: Sol bogur agrisi, ortostatik
proteinuri

Tani: Doppler USG: renal ven capi artmis, pik akim hizi
azalmig



Squished
Left renal vein
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Electron micrograph comparing the thickness of the normal
glomerular basement membrane (GBM) (left panel) to the
much thinner GBM in thin basement membrane disease (right
panel).

Courtesy of Helmut Rennke, MD.



L 1] L ] 45 e - ARRAEAR PR ERA AN N AR EER AN PRI FRER R DY = -

s i ", arid
L L L L T O I I T T T L L

Electron micrograph of a normal glomerular capillary loop showing
the fenestrated endothelial cell (Endo), the glomerular basement
membrane (GBM), and the epithelial cells with its interdigitating
foot processes (arrow). The GBM is thin, and no electron-dense
deposits are present. Two normal platelets are seen in the
capillary lumen.

Courtesy of Helmut G Rennke, MD.
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Electron micrograph showing mesangial IgA
deposits

¢ i R m
Urinary p 4 W e
" space . ° '

Low-power electron micrograph in IgA nephropathy. The primary
finding is electron-dense deposits that are limited to the mesangial
regions (D). The glomerular basement membrane (GBM) is normal,
and there are no glomerular capillary wall deposits.

Endo: endothelial cell nucleus.

Courtesy of Helmut Rennke, MD.
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Asemptomatik izole mikroskopik hematiiri (AIMH),
proteintiri (-)

Okul ¢cagi ¢cocuklarinda %3-4

Onemli klinik hastalik nadiren saptanir

Bir caligma: 8954 hasta, 28’inde renal biyopsi yapilmig
5'inde patolojik (IgAN, IBMH, UP darlik)

Baska calisma: 325 ¢ocuk, Serum Cr, elektrolitler, USG

normal .............. Hiperkalsiuri %11
342 Cocuk AIMH ............. Tam kan, Idrar analizi, Serum
Cr, C3, USG, IVP

%80’inde bir tani yok, %16 Hiperkalsitri
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Egzersiz yapmadan KB 6l¢iimii, Idrar analizi
(haftada bir, iki hafta)

Tam bir aragtirma:
Hasta semptomatikse, HT ve gross hematuri veya
proteinuri gelistirirse
Izole hematiiri devam ederse ..... Idrar kiiltiiri..... [YE
varsa tedavi et

Hasta asemptomatik, idrar kulturu negatifse:
3-6 ayda bir FM, KB olcumu, idrar tetkiki
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AIMH bir yil devam ederse:
idrar CalCr orani ----- Hiperkalsiuri ==--- Urolitiyazis
Tiazidle (Esidrex) hiperkalsiuriyi azaltmak mumkiin
lleri tetkike gerek var mi?22?

Ebeveyn ve kardesleri hematuri yonunden tara
(IBMH, Herediter nefrit)

Hb elektroforezi (Orak hticre hastaligi veya trait
varsa)

Doppler USG (Nutcracker sendromu igin)



Tek basina hematuri veya proteinuriye gore ¢ok
daha nadir

Okul ¢ocuklarinda %0.7
Onemli bobrek hastaligi riski daha yiiksek

Degerlendirme:
Serum Cr,
24 saatlik idrar proteini

Sabah ilk idrar Protein / Cr orani (>0.2 — 2 yas ustu;
>0.5 2 yas alti)
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Proteiniiri: Idrar Protein/Cr <0.2 ise 2-3 hafta sonra
yeniden degerlendir:

Proteiniiri- Hematiiri diizeldiyse ---- ileri tetkik &
Hematiiri (+) ise AIMH gibi takip et
Proteinuri devam ediyorsa ----- Pediatrik Nefrolojiye

lleri tetkikler:

Idrar mikroskopi (Tecriibeli klinisyen tarafindan)
Serum Cr, C3, C4, Albumin, Tam kan sayimi

Bulgulara gore diger testler: ASO, Streptozim testi,
ANA, Goruntuleme, Renal biyopsi



Diagnostic algorithm for asymptomatic microscopic
hematuria with proteinuria in children

Asymptomatic
microscopic hematuria
with proteinuria

'

Measure serum creatinine
AND
Quantitate urinary pratein
24 hour urine collecticn
OR

creatinine ratio (U prot/Cr)

1st AM void sample for urine protein to

Y

Y

Elevated serum creatinine
OR

=4 mg protein/ma2 per hour
OR

<4 mg protein/m2 per hour
OR
U prot/Cr <0.2 mg protein
to mg creatinine®

U prot/Cr =0.2 mg protein
to mg creatinine®

'

Refer to pediatric
nephrologlst

'

Repeat US&
2 or 3 weeks
later

I +

Y

Hematuria and
proteinuria resolves

Hematuria and Only hematuria
proteinuria persist *
Follow-up as

asymptomatic isolated
microscopic hematuria

'

Return to routine
pediatric care

U/A: urinalysis.

* For children between 6 and 24 months, the threshold value is 0.5 mg

protein to mg creatinine.

Modified from: Diven SC, Travis LB. A practical primary care approach to

hematuria in children. Pediatr Nephrol 2000; 14:

685,
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Semptom ve klinik bulgulara gore degerlendir

Klinik bulgular:
Nonspesifik (Ates, halsizlik, kilo kaybi)
Bobrek disi (Rash, purpura, artrit)
Bobrek hastalig iligkili (Odem, HT, Diziiri, Oligiiri)

Nonspesifik + Ekstrarenal bulgular ---- SLE, HSP,
IgAN



Glomertuler ve interstisyel bobrek hastaligi
Alt uriner traktus hastalig:

Nefrolitiyazis

Tumor

Vaskuler hastalik

Glomeruler — Nonglomeruler ayrimi i¢in idrar
mikroskopisi



Yeni travma

Yeni baglayan_ inkontinans, dizuri, sik idrar,
urgency ------ IYE

Tek tarafli bogur agrisi (Kasiklara yansiyan): Tas,
pihti

Bogur agrisi — Yayilma Yok: Beraberinde ates,
dizuri, urgency, sik idrar ---- Akut piyelonefrit



Farenjit veye Impetigo oykiisii (hematiiriden 2-3
hafta once) ===---- PSGN

USYE’den 1-2 giin sonra hematiiri ----- IgAN

Oykiiden hematiiriye egilim yapan --- Sickle cell,
koagulopati (agir hemofili), sagirlik (Alport)
Ailede hematuri, bobrek hastaligi oykusu (Alport,
Ince bazal membran hastaligi, Bobrek tas!)

Interstisyel nefrit yapabilecek ilag alimi (Ana bulgu
hematuri degil)
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Mycelial form



KB olcumu, yakin zamanda kilo artimi, cilt
muayenesi (Dokuntu), genital bolge bakisi, karinda
hassasiyet, kitle (Wilm’s tm)

idrar tetkiki: Glomeriiler / Non-glomeriiler hematiiri
ayrimi
Glomeruler hematuri: IgAN, Alport, PSGN



Oykii, FM ve Idrar tetkiki ile tani konamayanlarda
Travma oykusu: Abdominal/Pelvik CT
Hemorajik sistit: Adenovirus

Nefrolitiyaz bulgulari:
Renal USG, Direkt X-ray

Radyoopak taslari gosterir;
Urik asit tasi, Kiigiik tas, kemige siiperpoze tasi gosteremez

Spiral CT (Radyasyon !!!) — ilk tercih degil



Proteinuri, eritrosit silendirleri, odem, HT

Incelemeler: Serum Cr, Tam kan sayimi, C3, C4,
serum albumin, ASO, Streptozim, ANA .........
Pediatrik Nefroloji
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izole mikroskopik hematiiride genellikle renal

biyopsi yaplimaz

Onemli ve ilerleyici bir hastalik varsa biyopsi yap
Artmis serum Cr, onemli proteinuri, aciklanamayan HT

Aile endiseli ise — Devamli proteinuride tani ve prognoz
hakkinda

Mikroskopik hematurili bir cocugun 1. derece
akrabasinda erken erigskin donemde BY varsa



PSGN genel kurallara uymayan istisnai bir
durumdur

Yavas duzelme kuraldir
Ancak proteinuri yillar sonra normale donebilir

Mikroskopik hematuri 1-2 yil devam eder
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Kore’de, izole persistan mikroskopik hematurili yasi >6 ay, 289
cocukta; Santrifuj edilen idrarda buyuk buyutme ile >6 eritrosit)
ve 163 hastada mikroskopik hematuri + Proteinuri varken renal
biyopsi yapiimis
Izole mikroskopik hematiiri:
> Normal biyopsi %47,
> IBMH %34,
> IgAN %16
Mikroskopik hematuri + Proteinuri
> Normal %25
> IgAN %48
> IBMH %18
> MezPGN %3
> PSGN %3
> Alport %2
> FSGS %2



Cocuklarda nadir ama sikinti verici
1 ml kan 1 It idrar1 kirmizi gosterir

Kirmizi kahverengi idrar: llag ve gida boyalari,
Porfiri, Hb, Miyoglobin

llk basamak : Kan ??? Diger maddeler 2?7

Idrar daldirma gubugu ---
Kan, Hb, Miyoglobin (+)
Negatifse 3’unu de ekarte eder
Santrifuje edilmis idrarda eritrosit sayimi
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En sik IYE, travma, perine ve meatus
iritasyonu
Daha nadir nedenler:
Nefrolitiyazis
Orak htcre hastaligi
Koagulopati
Glomeruler hastalik (PSGN, IgAN)
Malignansi (Wilm’s)
llag iliskili hemoraijik sistit (Siklofosfamid)
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Algorithm for gross or symptomatic microscopic hematuria in
children
| Gross or symptomatic microscopic hematuria |
TR
of abdomen and pelvis
Signs/symptoms of urinary tract infection? Yes Urine culture, treat appropriately
Recheck U/A after infection cleared
Signs or symptoms of perineal Yoz Reassurance and
or meatus irritation? supportive care
N I i R I ut d
Signs or symptoms of renal/ureteral stones? ng::lnugrrfinirl‘?:l:inrafislr:jn
Signs/symptoms of glomerular source?
(Proteinuria, RBC casts)
I
Yes
No obvious cause on history, Referral to pediatric
physical, or urinalysis nephrologist

v

Tests to consider:

Urine culture

Urine calcium/creatinine ratio
Test parents for hematuria
Hemoglobin electrophoresis
Renal ultrasound

+ Y

| Diagnosis apparent? | Check BUN/Cr. electrolytes,
CBC, C3, C4, albumin
Consider ASO, streptozyme
testing, antinuclear antibody
testing [ANA)

+

U/a: urinalysis; REC: red blood cell; BUN: blood urea nitrogen; Cr: creatinine; CBC:
complete blood count; ASQ: antistreptolysin.

Modified with permission from: Patef HP, Bissfer 11, Hematuria in children. Pediatr Clin North
Am 2001; 48:1519. Copyright © 2001 Efsevier.



Pediatrik Uroloji Merkezi

10 yillik (1994-2004 arasi):
342 hastada Nedenler:

%15 Uretral irritasyon-
Travma

%14 IYE

%13 VUR, PUV, UPD

%35 Nefrolitiyazis

%1 Malignite

%10 Nedeni bulunamayan

Sistoskopi yapilan 136
hastanin 762sinda mesane
ve uretra anormalligi
saptanmis

Uretrit (n=25)

Sistit (n=25)

Mesane trabekulasyonu (n=7)

Uretral darlik (n=1)

UROLOJIK SERIDE
GLOMERULER HASTALIK YOK



82 hasta

%29 Glomeruler hastalik (IgAN, Alport)

%30 Non-glomeruler hematuri (Hiperkalsiuri,
uretral irritasyon ve travma, hemorajik sistit)

%34 Nedeni bulunamayan
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Cogunlukla kolay taninan acik bir nedeni vardir
Oykiiden:
Agir egzersiz veya travma

Yer]i baslayan inkontinans, dizuri, sik idrar, urgency -
- |YE

Tek tarafli kasiklara yayilan bogur agrisi --- Tag veya
pihti

Yayilmayan bogur agrisi + Ates, dizuri, sik idrar,
urgency ---- Akut piyelonefrit

Iseme sonunda kan gelmesi ---- Uretral kanama
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drar rengi:
Koyu kahverengi --- GN

Pembe kirmizi/Pihtili --- Alt uriner sistemden
kanama

USYE :
1-2 hafta once ise ---- PSGN
1-2 gun once ise IgAN
llag — Siklofosfamid
Iseme semptomlari - hemorajik sistit



Travma — Abdominal pelvik CT

IYE belirti ve bulgulari — Adenoviriis, Lokosit
esteraz / Nitrit

Perine meatus irritasyonu
Nefrolitiyazis



Tek merkezden gross hematurili 228 hasta;

Tam kan, idrar analizi, serum Cr, C3, USG veya
IVP

Etyoloji:
%22 Hiperkalsiri
% 16 IgAN
%7 PSGN
%2 IBMH
%2 CAKUT
%1 Sickle cell



Idrar analizi
drar kiiltiirii
Serum Cr, C3
Idrar Cal/Cr

Ebeveyn ve kardeglerde hematuri aranmasi
(IBMH, Alport)

Renal ve mesane USG (CAKUT)
Doppler USG: Tumor, Nutcracker sendromu
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KALSIiYUM OKSALAT KRISTALLERI

KALSIYUM FOSFAT KRISTALLERI
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Calcium Oxalate Crystals

......

87




uuF'..I I-l; AEORPPRERR AN AR EER RN F R FRERR DY = -
O T R T R TN T TR TN O T T T T T T R R T T T LR TR TN

2/6/2020 88



Triple Phosphate Crystals
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Bobrek epiteli hiicreleri

Yassi epitel hiicreleri
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