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Agenda
Å-/ƻǎŀ ŀŎŎŀŘŜ ǉǳŀƴŘƻ ƛƭ ǊŜƴŜ ǎƛ ŀƳƳŀƭŀ ŎŜƴƴƛ ǎǳƭƭΩLw/ Υ concetti generali.

Å[ΩƛƴǾŜŎŎƘƛŀƳŜƴǘƻ Ŝ ƭŀ Ƴŀƭŀǘǘƛŀ ǊŜƴŀƭŜΥ ŎƻƳŜ ƭŜƎƎŜǊŜ ƛƭ ŘŜŎǊŜƳŜƴǘƻ ŘŜƭ DCw ƴŜƭ ǘŜƳǇƻ. 
Quali segni di allarme? Quando inviare dal nefrologo? 

ÅDisidratazione, acidosi, alterazioni elettrolitichedi interesse in medicina del territorio: il 
ruolo del rene, il ruolo dei farmaci. 

ÅValutazione dei segni nefrologici e del loro significato clinico

ÅInsufficienza renale acuta

ÅDiabete e patologia renale 

ÅNovità in nefroprotezione  



Which are the main reasons to consult a nephrologist?

Patient referred signs

- Macroematuria

- Edema

- Alterations in the general
state

Patient referred symptoms

- Renal colic

- Lower back pain

- Dysuria

After a geneal examination

- Hypertension

- Proteinuria

- Microematuria

REDUCTION OF 
RENAL FUNCTION



Urine analysis

Edema of renal origin

Hypertension of renal origin

Renal cystis 

Urolithiasis 



Urine analysis

Edema of renal origin

Hypertension of renal origin

Renal cystis 

Urolithiasis 



Stages of CKD

2018 National Kidney Foundation
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The assessment of glomerular function

Quantitative evaluation
GFR

Qualitative evaluation
Proteinuria

Urine analysis



Stages of CKD



Incorporatingkidneydiseasemeasuresinto cardiovascularrisk prediction: Development and validation in 9 million adults

from 72 datasets



Domanda 2.

In che casi studiate la proteinuria nei vostri pazienti?

1) ΧΦΦ

1) ΧΦΦ

1) ΧΦΦ



Proteinuria
Dipstick: 

ÅThe albumin reagent strip test is based on the effect of albumin on a  buffer 
(tetrabromophenol blue), which causes a change in pH proportional to the 
concentration of the albuminitself. 

ÅThe pad changes color, according to the pH changes induced by the albumin. 

ÅThe strip is sensitive to albumin but has a very low sensitivity to other proteins
(tubular proteins and light-chain Immunoglobulins); 

ÅLimit of detection 0.25-0.30 g/l
False pos: pH > 7.0 or hematuria or UTI
False neg: diluted urine



Proteinuria

Albuminuria
Urinary-!ƭōǳƳƛƴ  җ ол ƳƎκŘŀȅ
ÅMild 30 mg - 300mg/ day

ÅModerate-severe > 300 mg/day

Albuminuria/Creatininuria

Proteinuria:
> 0.200 g/day
ÅLow 0.200- 1.0 g/day

ÅMild   1.0-3.5 g/day

ÅSevere (nephrotic) >3.5 g/day

2018 National Kidney Foundation



Proteinuria

Tubular Proteinuria

1h-microglobulin,  ̡2-microglobulin

Glomerular Proteinuria
Selective : MW < 80-90.000 kD (albumin, transferrin)

Not selective: MW > 100.000 kD (IgG, 2h-macroglobulin)



Domanda 3.

Lƴ ŎƘŜ Ŏŀǎƛ ǊƛŎƘƛŜŘŜǘŜ ƭΩŜǎŀƳŜ ŘŜƭƭŜ ǳǊƛƴŜΚ

1) ΧΦΦ

1) ΧΦΦ

1) ΧΦΦ



Domanda 4.

Avete mai richestola valutazione del sedimento urinario di II livello?

1) Mai

2) In casi selezionati

3) Non sapevo che fosse disponibile



Urinalysis

General and microscopic  characteristics
- Colourdependingon the concentrationof the urochrome. Abnormalchangesin color canbe causedby pathologic
conditions,drugs,or foods.

- Appearancenormally transprentandodorless

- Specificgravity weight (PS)of a volume of urine comparedwith the weight of the samevolume of distilled water:
dependson the massandnumberof the dissolvedparticles.

- pH reflectsthe presenceof hydrogenions(H+)

- Proteinuria
- Sediment

ωRC
ωWC
ωCasts
ωcrystals

Urinalysis is one of the key tests to evaluate kidney and urinary tract disease
The use of an early morningurine sample is suggested by the Kidney Disease Improving Global Outcomes (KDIGO) guideline, especially for the measurement of albumin 

Urine sediment examination 
is an integral part of 

urinalysis!!



Urinary microscopic evaluation

Red blood cells



Urinary microscopic evaluation 

ω Hematuria

ςMicroscopic: > 3-4 RBC  x field
ςMacroscopic

ςContinuous
ςEpisodic/sporadic

¦ǊƛƴŀǊȅ ŜǊȅǘƘǊƻŎȅǘŜǎ ƘŀǾŜ ŀ ƳŜŀƴ ŘƛŀƳŜǘŜǊ ƻŦ ŀǇǇǊƻȄƛƳŀǘŜƭȅ с ˃ƳΥ 
- isomorphic, with regular shapes and contours, derived from the urinary excretorysystem; 
- dysmorphic, with irregular shapes and contours, which are of glomerular origin 

Glomerular hematuria

- 40% or more dysmorphic erythrocytes and/or

- 5% or more acanthocytes and/or

- one or more red blood cell casts/50 lpf (×160). 



Ballon-shaped red cells, all of similar appearance

(calculi in the renal pelvis) (400x) 



Hematuria: the cells are clearly abnormal (glomerulonephritis). 

Findings of this kind indicate the red cells have almost certainly

come from the glomerulus (400x) 



GLOMERULAR OR DYSMORPHIC ERYTHROCYTES



NON GLOMERULAR OR ISOMORPHIC ERYTHROCYTES





Urinary microscopic evaluation

WBC



ÅNeutrophils: averagediameterof 10˃Ƴ; granularcytoplasmand lobulated
nucleus; Found in UTI, acute interstitial nephritis (rarely), urine
contamination(genitalsecretions).

ωEosinophils: onceconsidereda markerof acuteallergicinterstitial nephritis
(not specific)May be present in varioustypes of GN, prostatitis, chronic
pyelonephritis,urinary schistosomiasis,andcholesterolembolism.

ωLymphocytes,maybepresentin acutecellular rejection in KTx;

ωMacrophages: mononucleatedor multinucleatedcellsof variablesize(13
to 95 ˃Ƴin diameter). Present in nephrotic syndrome. Lipid droplets,
appearingasάƻǾŀƭfat bodies.έ

Urinary microscopic evaluation



Granulocytes with even more accentuaded swelling 

and degeneration  (400x) 



Urinary microscopic evaluation

Casts





Urinary Casts

Cylindrical elements of variable 

diameter and length which form 

mostly in the distal tubules and 

collecting ducts of the kidneys. 



Firm hyaline cast ('glassy' cast). 

Elements like this generally point to an anatomical renal lesion. Chance, isolated 

findings of these casts in old people may indicate nephrosclerosis. (100x) 



ÅMixed granular-waxy cast. 

ÅSpecimens such as this suggest that 
the granules in these casts can be 
transformed from large to small, until 
they become uniformly waxy (small 
lateral band) (400x) 



ERYTHROCYTE CAST usually considered a marker of glomerular 
bleeding



HAEMOGLOBIN CAST may derive from the degradation of erythrocytes entrapped within the cast 
matrix hemoglobinuria, as may occur in intravascular hemolysis. 



Urinary microscopic evaluation

Crystals 



ÅCorrect identification of urine crystals requires knowledge of crystal morphology, their 
appearance under polarized light, and urine pH.

Urinary microscopic evaluation

Uric acid
(pH 5.0-5.8)

Ca oxalate monohydrated 
(pH 5.0-5.8)

Ca oxalate  bi-hydreated 
(pH 5.4-6.7)

Struvite (magnesium, 
ammonium, 
phosphate) 
(pH >7.0)

Ciprofloxacin



Uric acid
(pH 5.0-5.8)

Struvite (magnesium, 
ammonium, phosphate) 

(pH >7.0)





Utility of urinarysedimentin principalnephrologicsyndromes



Urine analysis

Edema of renal origin

Hypertension of renal origin

Renal cystis 

Urolithiasis 



Domanda 5.

vǳŀƭŜ ǘǊŀ ǉǳŜǎǘŜ ŝ ǳƴŀ ŎŀǊŀǘǘŜǊƛǎǘƛŎŀ ŘŜƭƭΩŜŘŜƳŀ Řƛ ƻǊƛƎƛƴŜ ǊŜƴŀƭŜΚ

1) È spesso preceduto da episodio trombotico 

2) 9Ω ƴŜƭƭŀ ƳŀƎƎƛƻǊ ǇŀǊǘŜ ŘŜƛ Ŏŀǎƛ ƭƻŎŀƭƛȊȊŀǘƻ ŜŘ ŀǎǎƻŎƛŀǘƻ ŀ 
incremento del peso corporeo 

3) 9Ω ōƛƭŀǘŜǊŀƭŜ Ŝ ǎƛƳƳŜǘǊƛŎƻ Ŝ ŦǊŜǉǳŜƴǘŜƳŜƴǘŜ ŝ ŀǎǎƻŎƛŀǘƻ ŀ 
incremento del peso corporeo 













Principal Causes of Generalized Edema: 
History, Physical Examination, and Laboratory Findings

Harrison's Principles of Internal Medicine, 

20e



Medications Commonly Associated with Edema 

A  large number of widely used drugs  can cause edema.
Mechanisms  include renal vasocons triction (NSA IDs  and cyclosporine), arteriolar dilation 

(vasodilators ), augmented renal sodium reabsorption (s teroid hormones ), and capillary damage.



Urine analysis

Edema of renal origin

Hypertension of renal origin

Renal cystis 

Urolithiasis 



De Nicola et al CJASN 2011

Prevalence of HT in CKD

Hypertension
in CKD



Domanda 6.

Quando sospettate una ipertensione di natura nefrovascolare?

1) vǳŀƴŘƻ ŎΩŝ ǳƴŀ ƛǇŜǊǘŜƴǎƛƻƴŜ ƴƻƴ ŎƻƴǘǊƻƭƭŀōƛƭŜ Ŏƻƴ п ŦŀǊƳŀŎƛ 
anti ipertensivi compresa la terapia diuretica

2) In tutti i pazienti nefropatici ipertesi 

3) Solo in presenza di ipertensione associata a proteinuria



Ipertensione secondaria a difetto di perfusione del parenchima

renale da stenosi dellôarteriarenale:

1) Aterosclerosi 85-90%

2) Displasia fibro-muscolare 10-15%

Altre cause più rare: compressione intra o perirenale post traumatica (rene di

Page), ostruzione ureterale unilaterale, pielonefrite atrofica, ipoplasia renale

congenita, coartazione dellôaorta,fistola arterovenosa o MAV intra-renale,

ostruzione arteriosa da qualsiasi causa, compressione o infiltrazione neoplastica

arteria renaleé..

Ipertensione nefro -vascolare 



Ipertensione

Insufficienza 

renale

cronica

Stenosi

dellôarteria renale

Aterosclerosi arteria renale

Prevalenza 4-20% in casistiche autoptiche, sino 40% in angiografie

Nel 20-40% dei casi sono bilaterali



Renal artery atherosclerosis



Caratteristiche generali

Caratteristiche  Fibrodisplasia

muscolare  

Aterosclerosi  

Et¨ dôinsorgenza

Sesso

Distribuzione lesioni

Progressione lesioni

< 40 aa > 50 aa

80% femmine > 90% maschi

Distalmente arterie renali

A volte multiple o con 

aneurismi (corona di rosario)

Ostio aortico, 

art renale prossimale

Non frequente

Può recidivare 

Frequente

Fino a ostruzione completa



Test di screening in presenza di sospetto 
diagnostico

Eco-color Doppler arterie renali: 

-Velocità di picco sistolico >180 cm/sec. (per stenosi >60%)

-Rapporto velocità di picco sistolico tra aorta ed art. renale <3,5

-Polso post stenotico di tipo «tardus e parvus»

-Indici di resistenza arterire interlobari e arcuate ridotti ( <0,7)

-Asimmetria diametro longitudinale renale >2 cm

-Turbolenza di flusso post stenotico

Difficoltà 

Lôaccuratezza dipende dallôesperienza dellôoperatore, dalla

conformazione fisica del paziente (non obesi), e dalla 

preparazione per prevenire il meteorismo  



Test di secondo livello per conferma 

Angio TC

- Esame di elezione per la conferma dignostica

- A differenza della RM definisce anche placche calcifiche e stent

Caveat: radiazioni, mezzo di contrasto iodato

alto costo

Angio RM

- Può fornire anche dati di tipo funzionale sul flusso

- In corso di validazione senza mcd

Caveat: Non ha alta risoluzione su stenosi distali allôilo

Non utilizzabile con stent

non si può somministrare gadolinio se eGFR<30 ml/min

alto costo



Test prognostici
Scintigrafia renale con test al captopril (DTPA o MAG3)

Da  eseguire in wash out da ACEI e ARBS per lateralizazione 

della lesione (paziente ben idratata, meno evidente in stenosi 

bilaterale e ed insufficienza renale)

Fattori prognostici favorevoli allôEco-color Doppler arterie renali

Diametro renale >9 cm

Indici di resistenza <0,8 















Urine analysis

Edema of renal origin

Hypertension of renal origin

Renal cystis 

Urolithiasis 



Domanda 7.

Quale di questi è un segno di allarme in presenza di cisti renali?

1) [ΩŀǎǎŜƴȊŀ Řƛ ǾŀǎŎƻƭŀǊƛȊȊŀȊƛƻƴŜ ƛƴǘŜǊƴŀ ŀƭƭŀ Ŏƛǎǘƛ 

2) La presenza di setti, sepimenti, calcificazioni e vegetazioni 
aggettanti

3) La concomitante presenza di cisti epatiche 



CISTI TIPICA

ωFORMA: regolare/ ovalare/ o rotondeggiante

ωMARGINI: ben definiti

ωCONTENUTO: totalmente anecogeno

ωRINFORZO ACUSTICO POSTERIORE

ωOMBRA ACUSTICA LATERALE

CISTI ATIPICA

ωChwa!Υ ƭŜƎƎŜǊƳŜƴǘŜ ƛǊǊŜƎƻƭŀǊŜ

ω/hb¢hwbLΥ ŀ ǾƻƭǘŜ ǎŦǳƳŀǘƛ

ω/hb¢9b¦¢h Lth-ANECOGENO CON FINI ECHI

ωth{{L.L[L {9tLa9b¢L Lb¢9wbL {h¢¢L[L

CISTI COMPLICATA

Rappresenta una CISTI ATIPICA che si 
COMPLICA per fenomeni degenerativi, 

neoplastici, flogistici o emorragici:

- FORMA: irregolare
- CONTORNI: sfumati

- CONTENUTO: ipoecogeno
- PRESENZA di SETTI, SEPIMENTI, 

CALCIFICAZIONI, VEGETAZIONI 
AGGETTANTI



UOC - Nephrology, Dialysis and Renal Transplant ðPoliclinico MI



UOC - Nephrology, Dialysis and Renal Transplant ðPoliclinico MI



ADPKD

UOC - Nephrology, Dialysis and Renal Transplant ð

Policlinico MI



ADPKD is the fourth mostcommon cause of ESRD ( first genetic
cause) Ą 7-10 % of ESRD patients

Incidencerate  of ESRD due to ADPKD variesfrom 4.8 to 15.3 
/pmp/yearin the different countries





Kidney related symptoms and signs in ADPKD

ÅReducedconcentrationand acidificationof urine

ÅProgressive cysticgrowth and parenchymalsubstitutionĄCKD

ÅJuvenileHypertension

ÅNephrolithiasis

ÅUrinaryTractInfections

ÅHematuria

ÅNeoplasia

ÅMass relatedsymptoms
Åpain

ÅDigestive symtpoms





Extrarenal manifestations
ÅLiver

ÅCysts;  not infrequently due to associated mutations in other genes :PRKCSH (protein kinase C-
substrate 80K-H) e  Sec63

ÅLiver fibrosis; carcinoma

ÅCists in other organs
Åpancreas, spleen, seminal vescicles, pineale

ÅArterial Aneurisms (cerebral, aortic, coronary, etc..)

ÅHeart valve dysfuncion

ÅHerniae

ÅDiverticulosis of the colon 



Ravine criteria applied in ultrasound diagnostics of ADPKD type 1

Ravine criteria applied in ultrasound diagnostics of ADPKD type 2



Urine analysis

Edema of renal origin

Hypertension of renal origin

Renal cystis 

Urolithiasis 



Distribution of main stone components 
according to time period

Wenqi Wu et al   Urolithiasis  2014



Risk of a recurrent stone event

Ziemba JB et al  IC Urol  2017



Risk of ESRD is in stone formers versus matched 
controls

Ziad M. El-Zoghby et al   CJASN  2012



Nephrolithiasis

direct
effects

indirect
effects

Acute 
obstructionĄAKI

chronic
obstruction

infections

Diabetes
HT

Obesity
Dyslipidemia

Associatedanatomic
abnormalities

ESRD

Inreasedrisk of 
CKD ĄESRD




