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Breve storia dell’esame urinario

4000 a.C. Babilonesi, Egizi “Uroscopia”
460-355 a.C Ippocrate Descrive il sedimento
129-200 d.C. Galeno Urina come UF del sangue
1165-1213 Gilles de Corbeil Scuola medicea di Salerno
1600-2007 Esame urinario

Armstrong JA, Kidney Int 2007.
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“ Medico dell’orina”

Figura centrale nel panorama dell'offerta sanitaria a partire dal Basso
Medioevo, tanto che alcuni centri obbligavano questi professionisti a
restare in casa al mattino, finché non avessero ricevuto "li poveri e le
orine".

Armstrong JA, Kidney Int 2007.
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microscopia

• 1830 Rayer a Parigi
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Dal 1995
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Raccolta adeguata…
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…in condizioni adeguate
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Raccolta adeguata

• Seconda urina del  mattino 

• Mitto intermedio

• Evitare sforzi fisici intensi 

• Igiene genitale esterna importante

• Evitare raccolta urina durante ciclo mestruale

• Contenitore adeguato, quantità adeguata (12 ml)
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Conservazione e trasporto

• Molte componenti stabili per 2 ore
• Urocultura: entro 1 ora dalla raccolta
• Refrigerare se non analizzato entro 2 ore
• La stabilità dipende da:

• Intensità della luce
• Temperatura
• pH
• Peso
• Specifiche caratteristiche chimico-fisiche
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Macroscopia: nozioni cliniche

(…)
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Pink urine after propofol anesthesia

Urine sediment demonstrating rhomboid uric acid
crystals, original magnification10.

Container with voided urine (background) and
centrifuged specimen (foreground) with pink pellet (arrow).

Kidney International (2010) 78, 1193; doi:10.1038/ki.2010.363
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L’esame urinario

Esame fisico

Volume
Peso specifico
Colore
Odore

Esame chimico

Glucosio
Corpi chetonici
Bilirubina
Urobilinogeno
Nitriti
pH
Proteine
Eritrociti
Leucociti

Elettroliti
Crea, Urea

Microscopia 

Eritrociti
Leucociti
Cellule renali
Cilindri
Microorganismi
Cellule extrarenali 
Altro

Malattie d‘organo 
o sistemiche

Nefropatia, Infetto
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Esame chimico               Striscia reattiva
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Striscia reattiva
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pH urinario
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pH urinario

Pehanon-Streifen 5.2-6.8

Pehanon-Streifen 6.0-8.1
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Striscia reattiva: emoglobina

• Falsi positivi 
• Mioglobina
• Betadine
• Perossidasi batterica

• Falsi negativi
• Vitamina C

(anche per glucosio)
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Citometria di flusso - “Sysmex UF-500i”
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Citometria di flusso - “Sysmex UF-100 analyzer”

• Urina non centrifugata 

• 2 colorazioni di fluorescenza

•  Nucleo-DNA
•  Cariche negatie di mb. cellulari

• Passaggio di particelle attraverso un detettore
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Citometria di flusso

Differenziazione cellulare

• Eritrociti (CAVE; a volte confusi con batteri)
• Differenziazione degli ec. (glo vs.non glo)

• Leucociti
• Batteri
• Cellule epiteliali

• Cilindri
• Identificazione di cilindri con inclusioni cellulari
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Citometria di flusso - “Sysmex UF-100”
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“Sysmex UF-500i”
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Striscia reattiva Proteine

Evidenzia prevalentemente Albumina, > 60 mg/L

• Falsi negativi (proteine tubulari)
• CAVE: Catene leggere (Bence Jones) 
 Immunofissazione urinaria
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Striscia reattiva Proteine

Falsi positivi 

• Leucociti o cellule epiteliali (+++)
• Disinfettanti (Chlorhexidina) 
• Infezioni urinarie, setticemia
• Insufficienza cardiaca in fase di scompenso
• Esercizio fisico importante
• Dieta iperproteica
• Ciclo mestruale
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La proteinuria

I soggetti normali eliminano quantità molto piccole di 

proteine. Qualsiasi aumento persistente della 

escrezione proteica può essere considerato come un 

segno di danno renale e di danno di organo
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Proteinuria: come misurarla ?

Bourquin V, Giovannini M. Schweiz Med Forum 2007;7:708-712
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Proteinuria: come misurarla ?

Bourquin V, Giovannini M. Schweiz Med Forum 2007;7:708-712
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Quoziente Pu : Creau =  mmol/die

Proteineu(mg) / Creatininau(mmol)

Albuminau(mg) / Creatininau(mmol)
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Esami chimici
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SCREENING CHI?

• Pazienti a rischio
• Ipertensione arteriosa / malattie cardiache ( alla diagnosi,ripetere 

annualmente)

• Diabete mellito ( a partire dal 5° anno di diagnosi di DM tipo 1, 
immediatamente alla diagnosi di DM tipo 2)

• Malattie sistemiche
• Malattie renali croniche
• Familiarità positiva per malattie renali (annualmente)

• Infetti urinari recidivanti
• Abuso di medicamenti (es. NSAID, Litio)
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Esami chimici
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Proteinuria  come differenziarla ?

NEFROCURE sagl



39
KHM

Albumina

67kdal

α1-Microglobulina

33kdal

Prot. retinolo legante

21kdal

Immunoglobuline

120kdal
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Post-renale α2 Macroglobulina

Glomerulare Immunoglobuline

Transferrina

Albumina

Tubulare α1 Microglobulina

Prot. retinolo legante

Pre-renale Catene leggere
Myoglobina
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Tubulare incompleta

Glomerulare selettiva

Tubulare completa

Glomerulare non selettiva

Contaminazione  postrenaleNormale

IgG 
TF 
Alb 
a-1-M 
RbP

IgG 
TF 
Alb 
a-1-M 
RbP

IgG 
TF 
Alb 
a-1-M 
RbP
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Profilo proteico
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Proteinuria = “ Marker “ di nefropatia  

Papaver sumniferum
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Sedimento urinario
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Sedimento urinario

5 min., 3000 rpm

100 x (= LPF)

400 x (= HPF)
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Microscopia

• Buona qualità

• 160X (LPF)
• 400X (HPF)

• Contrasto di fase

• Luce polarizzata
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Tecniche di microscopia
• Urina nativa

• Sedimento non colorato, microscopia ottica

• Sedimento con colorazione
• Sternheimer-Malbin 
• Sudan III (lipidi)
• Perossidasi (leucociti)

• Luce polarizzata (Sostanze bi-rifrangenti)

• Contrasto di fase
• Miglior visione di particelle non colorate
• Miglior differenziazione tra Ec iso- e dismorfi
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Microscopia

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Microscopia

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Cellule 

Origine ematica Eritrociti Isomorfi

Acantociti

Leucociti Neutrofili

Linfociti

Eosinofili

Macrofagi Granulari

Omogenei

Fagociti

Origine epiteliale Tubulari Prossimali

Distali

Transizionali Superficiali

Profondi

Squamose Superficiali

Profondi
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7µm

Eritrociti
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Eritrociti non glomerulari
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Eritrociti pseudo-glomerulari
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Eritrociti glomerulari

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Eritrociti glomerulari
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Eritrociti glomerulari

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Eritrociti glomerulari
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Eritrociti glomerulari

NEFROCURE sagl
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Ematuria glomerulare = Acantocituria
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Eritrociti glomerulari vs. non-glomerulari

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Tryggvason K. NEJM 2006;354:1387-1401.

Eritrociti glomerulari; cosa succede ?
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Tryggvason K. NEJM 2006;354:1387-1401.

Eritrociti glomerulari; cosa succede ?
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“ Slit diaphragma”; a zipper like structure

Tryggvason K. NEJM 2006;354:1387-1401.
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Marker di ematuria glomerulare - specificità

• Acantociti > 5% 88.3%

• Eritrociti dismorfi > 80% 4.7%

• “Pattern” misto 7%

• Cilindri eritrocitari 7%

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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RA Cohen et al, N Engl J Med 2003

Ematuria; algoritmo decisionale
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Eritrociti non-glomerulare

NEFROCURE sagl

Swissnephro.org (Dr. Florian Buchkremer)
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• Sindrome delle membrane basali fini

• nefropatia da IgA

• glomerulonefrite postinfeziosa (bambini)

• glomerulosclerosi focale segmentale (secondaria) o membranosa

• glomerulopatia secondaria (o primaria)

• sindrome di Alport (anamnesi famigliare linea maschile e ipoacusia)

• sindrome di Goodpasture (sindrome pulmo-renale)

• Vascolite

• Biopsia renale necessaria, ad eccezione se status clinico, funzione 
renale, restante sedimento e pressione arteriosa normali e assenza di 
proteinuria/albuminuria (sorveglianza regolare!).

NEFROCURE sagl

Ematuria glomerulare: cause
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12µm

Leucociti
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Leucociti (100X)

Microscopia ottica

Contrasto fase
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Polimorfonucleati
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• Infezioni

• Nefrite interstiziale acuta

• Glomerulonefrite postinfeziosa

NEFROCURE sagl

Leucocituria: cause
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Eosinofili

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Macrofagi

G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Dm: 30-40 µm

Cellule renale e Oval fat bodies

NEFROCURE sagl

Urosurf, University of Bern
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Cilindri
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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A = Cellular casts
B = Coarsely granular cast
C = Finely granular cast
D = Waxy cast Key:
A = Cellular casts
B = Coarsely granular cast
C = Finely granular cast

D = Waxy cast
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Cilindri ialini = normali

NEFROCURE sagl



82
KHM

Cilindri ialini
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Cilindri di cera (“Wachszylinder”)

NEFROCURE sagl

Malattia renale 
cronica
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Cilindri eritrocitari 
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Cilindri eritrocitari 
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Esempio clinico I

RP Wüthrich, Schweiz Med Forum, 2001
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Esempio clinico II

RP Wüthrich, Schweiz Med Forum, 2001
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Cilindri leucocitari

NEFROCURE sagl



90
KHM

Cilindri leucocitari ?

Contrasto di fase, 100X
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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Cilindri leucocitari ?
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RP Wüthrich, Schweiz Med Forum, 2001

NEFROCURE sagl

Cilindri leucocitari ?
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Cilindri granulati

NEFROCURE sagl

Cilindro degenerato (leucociti, eritrociti o 
epiteli tubulari); muddy brown cast 
suggeriscono una necrosi tubulare acuta
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Cilindri pigmentati

NEFROCURE sagl

Contengono: emoglobina (emolisi intravasale), 
mioglobina (rabdomiolisi) o bilirubina 
(insufficienza epatica acuta) o medicamenti
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Muddy brown casts = necrosi tubulare acuta

NEFROCURE sagl

AJKD, Urine Sediment Examination in the Diagnosis and Management of Kidney Disease: Core Curriculum 2019; 
https://www.ajkd.org/article/S0272-6386(18)30873-4/fulltext
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Cilindri di lipidi
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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G.B. Fogazzi. HANDS-ON COURSE BEDSIDE URINARY MICROSCOPY (2007). LECTURES SERIES URINARY 
SEDIMENT: Part 1-5. http://www.ndt-educational.org
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RP Wüthrich, Schweiz Med Forum, 2001

Cilindri di lipidi = sedimento nefrosico
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Sommario
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Cristalli

NEFROCURE sagl



102
KHM

Ognuno di noi produrrà nelle 
prossime 24 ore 

10 mio di cristalli urinari
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Cristalli 

• Cristalli  “comuni”

• Cristalli  “patologici”

• Cristalli  “medicamentosi”
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Cristalli “comuni”: acido urico
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Cristalli “comuni”: acido urico

NEFROCURE sagl

Swissnephro.org (Dr. Florian Buchkremer)
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Cristalli “comuni”: Calcio-ossalato
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Cristalli “comuni”: Calcio-ossalato
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Cristalli “comuni”: Calcio-fosfato
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Cristalli “patologici”: struvite ( Mg-ammonio-
fosfato)

Infezione con batteri che produco ioni 
ammonio grazie ad ureasi (proteus, 
pseudomonas, klebsiella, stafilococco)
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Cristalli “patologici”: Colesterolo
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Cristalli “patologici”: Cistina
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Cristalli “medicamentosi”

• Fattori predisponenti

• Disidratazione

• Ipoalbuminemia

• Dosaggio tossico

• pH urinario
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Crystalluria ? : “Think of a drug”

G.B. Fogazzi, S.Verdesca. AN ALBUM OF URINARY MICROSCOPY IMAGES IN A CLINICAL CONTEXT(2008): 
Part I-VI  http://www.ndt-educational.org
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Cristalli di Amoxicillina

Gentilmente concesse da Dr.med. L.Berwert, ORBV
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Cristalli di Amoxicillina

Gentilmente concesse da Dr.med. L.Berwert, ORBV
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Cristalli di Ciprofloxacina

G.B. Fogazzi, S.Verdesca. AN ALBUM OF URINARY MICROSCOPY IMAGES IN A CLINICAL CONTEXT(2008): 
Part I-VI  http://www.ndt-educational.org
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Sedimento e trapianto renale

G.B. Fogazzi, S.Verdesca. AN ALBUM OF URINARY MICROSCOPY IMAGES IN A CLINICAL CONTEXT(2008): 
Part I-VI  http://www.ndt-educational.org
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Sedimento e trapianto renale
G.B. Fogazzi, S.Verdesca. AN ALBUM OF URINARY MICROSCOPY IMAGES IN A CLINICAL CONTEXT(2008): 
Part I-VI  http://www.ndt-educational.org
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Sedimento e trapianto renale
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“Decoy Cells”

Cellule tubulari con tipiche alterazioni nucleari

• Nucleo allargato (“ground glass” con inclusioni di varia forma e 
dimensione

• Inclusione nucleare unica (“bird eye”)

• “Marginazione” della cromatina

• Vacuoli intracitoplasmatici

• Vacuoli intranucleari (rari)

G.B. Fogazzi, S.Verdesca. AN ALBUM OF URINARY MICROSCOPY IMAGES IN A CLINICAL CONTEXT(2008): 
Part I-VI  http://www.ndt-educational.org
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Decoy Cells
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Nefropatia da BK

G.B. Fogazzi, S.Verdesca. AN ALBUM OF URINARY MICROSCOPY IMAGES IN A CLINICAL CONTEXT(2008): 
Part I-VI  http://www.ndt-educational.org
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Sedimento: curiosità
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Pollini
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Trichomanes reniforme

- Rangitoto Island (NZ) 2000 -

Giannini Olivier
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Conclusione
“ Essendo il potenziale diagnostico dell’urina illimitato, questo 

dovrebbe essere ben capito anche da ogni medico…..

Giannini Olivier
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Fine 

Giannini Olivier
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