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SINDROMI CLINICHE 
CON DISFUNZIONE 
DIASTOLICA: 
DIAGNOSI CLINICO-
STRUMENTALE E 
CLASSIFICAZIONE 



EMERGENCY	  ROOM	  
DYSPNEA	  AT	  REST	  

E.C.	  

76	  y.o.,	  HTS,	  Db,	  RENAL	  TRANSPLANT	  

B.P.	  170/100mmHg	  

H.R.	  95BPM	  in	  AFib	  

FEVER	  DAY	  BEFORE	  ADMISSION	  

RALES	  AND	  RHONCHI	  

	  	  	  S2	  

BILATERAL	  SO2	  85%,	  91%	  FiO2	  35%	  

PERIPHERAL	  OEDEMA	  



EMERGENCY	  ROOM	  
DYSPNEA	  AT	  REST	  

HFpEF:	  	  
DIASTOLIC	  DYSFUNCTION	  



GENERAL	  POPULATION:	  
21%	  MILD	  

7%	  MODERATE/SEVERE	  

DIASTOLIC	  DYSFUNCTION	  
CLINICAL	  CLASSIFICATION	  

ASYMPTOMATIC:	  	  
Elevated	  LV	  sSffness	  

Diastolic	  filling	  abnormaliSes	  
Normal	  excercise	  tolerance	  

EARLY	  SYMPTOMATIC:	  	  
Pulmonary	  pressure	  increase	  

during	  excercise	  
Reduced	  excercise	  tolerance	  

SYMPTOMATIC:	  	  
Further	  increase	  in	  filling	  pressure	  

Clinical	  signs	  of	  Heart	  Failure	  

AFIB	  





DIASTOLIC	  DYSFUNCTION	  AND	  HF	  
CLINICAL	  CLASSIFICATION	  

EVOLUTION	  OF	  HEART	  FAILURE	  



DIASTOLIC	  DYSFUNCTION	  AND	  HF	  
CAUSES	  

FAMILIAL	  CMP	   ENDOCRIN/	  
METABOLIC	  CAUSE	  

TOXIC	  CMP	  

OBESITY	  

DIABETIC	  CMP	  

TYROID	  DISEASE	  

GH	  DISEASE	  

MYOCARDITIS	  
INFLAMMATORY	  CMP	  

COCAINE	  

ALCOHOL	  

CANCER	  	  
THERAPY	  

MYOCARDITIS	  

GIANT	  CELL	  

HIV	  

CHAGAS	  

HYPERSENSITIVITY	  

REUMATHOLOGICAL/	  
CONNETTIVE	  DISSUE	  

PERIPARTUM	  CMP	  

IRON	  OVERLOAD	  CMP	  

AMILOIDOSIS	  

SARCOIDOSIS	  

ATHEROSCLEROSIS	  
ISCHEMIA	  

VALVULAR	  DISEASE	   HYPERTENSIVE	  DISEASE	   PERICARDIAL	  DISEASE	  



Ca	  METABOLISM	  
ENERGETICS	  

MYOFILAMENTS	  
CYTOSKELETON	  



DIASTOLIC	  DYSFUNCTION	  AND	  HFpEF	  
PHYSICAL	  FINDINGS	  

HFpEF?	   HFrEF?	  



SUBCLINICAL	  MYOCADIAL	  DYSFUNCTION	  

METABOLIC	  SYNDROME	  
NORMAL	  EJECTION	  FRACTION	  

DTI	   STRAIN	  RATE	  

SPECKLE	  TRACKING	  ECHOCARDIOGRAPHY	  

NEW	  TECHNOLOGIES	  
EARLY	  EVALUATION	  OF	  SYSTOLIC	  FUNCTION	  
SYSTOLIC	  DYSFUNCTION	  WITH	  PRESERVED	  EF	  



DIASTOLIC	  DYSFUNCTION	  
ULTRASOUND	  CLASSIFICATION	  TOOLS	  

MITRAL	  INFLOW	   PV	  FLOW	  

Vp	  

DTI	  

SYSTOLIC	  
PULMONARY	  
PRESSURE	  

ATRIAL	  
VOLUME	  



DIASTOLIC	  DYSFUNCTION	  
Differents	  modaliSes	  by	  Speckle	  Tracking	  	  approch	  

Diastole	  Eme	  

GLS	  
for	  LV	  funcEon	  

2D	  STRAIN	  

GLOBAL	  	  LONG.	  STRAIN	  



SPECKLE	  for	  DIASTOLIC	  ANALYSIS	  
Diastolic	  FuncEon	  index	  
QLAB-‐CMQ	  SW	  derived	  parameters	  of	  lec	  ventricular	  funcSon	  provide	  a	  
simple	  and	  reliable	  method	  for	  the	  evaluaSon	  of	  the	  diastolic	  dysfuncSon	  	  
Speckle	  Parameters	  obtain	  from	  	  dV/dt	  
The	  Sme	  rate	  of	  volume	  change,	  also	  referred	  to	  as	  the	  volume	  
"slope,"	  the	  "derivaSve	  of	  volume	  versus	  Sme,"	  and	  the	  "dV/dt"	  
waveform,	  shows	  changes	  in	  the	  rate	  at	  which	  the	  blood	  volume	  
is	  increasing	  or	  decreasing.	  The	  units	  are	  displayed	  in	  ml/sec	  for	  
volume.	  
PHILIP	  CMQ	  uses	  the	  dV/dt	  values	  to	  calculate	  :	  
	  
5.	  Peak	  Rapid	  Filling	  Rate	  (PRFR)	  –	  The	  highest	  posiSve	  value	  in	  
the	  rapid	  filling	  phase	  on	  dV/dt	  waveform.	  This	  number	  
expresses	  the	  fastest	  rate	  (ml/sec)	  at	  which	  ventricular	  filling	  
occurs	  between	  ESV	  and	  the	  end	  of	  slow	  filling	  marker.	  
	  
6.	  Peak	  EjecEon	  Rate	  (PER)	  –	  The	  lowest	  negaSve	  value	  on	  the	  
dV/dt	  waveform.	  This	  number	  expresses	  the	  fastest	  rate	  (ml/sec)	  
at	  which	  ventricular	  ejecSon	  occurs.	  
To	  more	  accurately	  assess	  paSents	  with	  and	  without	  dilated	  lec	  
ventricles,	  the	  PRFR	  and	  PER	  rates	  are	  normalized	  by	  dividing	  
them	  by	  the	  end	  diastolic	  volume.	  



SPECKLE	  for	  DIASTOLIC	  ANALYSIS	  
Diastolic	  FuncEon	  index	  
QLAB-‐CMQ	  SW	  derived	  parameters	  of	  lec	  ventricular	  funcSon	  provide	  a	  
simple	  and	  reliable	  method	  for	  the	  evaluaSon	  of	  the	  diastolic	  dysfuncSon	  	  

Normal	   FluXer	  

Diastole	  Eme	   Diastole	  Eme	  

Peak	  Rapid	  Filling	  Rate	  (PRFR)	  	  	  	  	  	  	  	  	  	  	  	  COMPLIANCE	  



SPECKLE	  for	  DIASTOLIC	  ANALYSIS	  
Diastolic	  FuncEon	  index	  
QLAB-‐CMQ	  SW	  derived	  parameters	  of	  lec	  ventricular	  funcSon	  provide	  a	  
simple	  and	  reliable	  method	  for	  the	  evaluaSon	  of	  the	  diastolic	  dysfuncSon	  	  



DIASTOLIC	  DYSFUNCTION	  
ULTRASOUND	  CLASSIFICATION	  



DIASTOLIC	  DYSFUNCTION	  
ULTRASOUND	  CLASSIFICATION	  

NYHA	  I-‐II	   NYHA	  >	  II	  



PracEcal	  approach	  to	  Grade	  Diastolic	  DisfuncEon	  



HYPERTENSIVE	  HEART	  DISEASE	  

DIASTOLIC	  HEART	  FAILURE	  



PracEcal	  approach	  to	  Grade	  Diastolic	  DisfuncEon	  

ASYMPTOMATIC	  AT	  REST	  -‐	  EXERTIONAL	  DYSPNEA	  	  



DIASTOLIC	  STRESS	  ECHO	  

EXCERCISE	  INDUCED	  	  
DIASTOLIC	  DYSFUNCION	  	  

ELDERLY	  
HYPERTENSIVE	  
DIABETIC	  
FEMALE	  

HIGH-‐RISK	  PATIENTS	  

IDEAL	  PATIENT	   EXERTIONAL	  DYSPNEA	  
GRADE	  I	  DIASTOLIC	  DYSFUNCTION	  



DIASTOLIC	  FUNTION	  
ECHO	  ASSESSMENT	  AND	  PARAMETERS	  

«MINIMAL»	  MULTIPARAMETRIC	  
APPROACH	  



CONCLUSION	  

RIGHT	  TOOL	  IN	  THE	  RIGHT	  HANDS	  
FOR	  THE	  RIGHT	  PATIENT	  



NAPOLI	  
A	  WARM	  WELCOME	  AND	  GOOD-‐BY!	  

VESUVIO	  -‐	  SUNRISE	   NISIDA	  -‐	  SUNSET	  





•  Speckle	  tracking	  could	  be	  dedicated	  for	  
diastolic	  funcSon	  too	  and	  becomes	  
complementary	  to	  Doppler	  assessment	  
because	  they	  measure	  different	  physiologic	  
phenomena	  and	  it	  is	  important	  to	  use	  both	  
techniques,	  in	  the	  same	  Sme,	  so	  that	  to	  define	  
beper	  the	  clinical	  diastolic	  performance	  

•  3D	  offer	  much	  more	  robust	  data	  then	  2D	  and	  
not	  only	  for	  ventricular	  funcSon…	  	  

DIASTOLIC	  DYSFUNCTION	  
Differents	  modaliSes	  by	  Speckle	  Tracking	  	  approch	  



BMI	  >	  25	  

BMI	  <	  25	  










