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Carotid sinus massage responses:  

Ageing process? 

Syndrome? 

 

 
 

CSM is the tool for evaluation of CS reflex arc function!



Age (years) 

% CSS 

Patients      205         161          240         415         462         236 

Results and complications of CSM.   Puggioni E et al. Am J Cardiol 2002 
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Low specificity of CSH !!!  

272 participants sampled from a single general practice register who 
underwent supine and upright CSM 



Pacing in elderly recurrent fallers with carotid sinus 
hypersensitivity: a RCT crossover trial 

Parry S, et al. Heart 2009 



Carotid sinus syndrome 
“Method of Symptoms” 

•  Carotid sinus hypersensitivity (CSH): 
asystole ≥3 sec and/or SBP fall ≥ 50 mmHg 
(irrespective of symptoms) 

•  Carotid sinus syndrome (CSS):  
 reproduction of syncope in presence of CSH 

Definitions 

Brignole M et al. Eur Heart J 2004 25, 2054–2072 
Moya A. et al. Eur Heart J. 2009;30:2631–2671 



CSS: definition 

Clinical features  
compatible with CSS   + Reproduction of syncope  

by means of CSM 



Syncope#Unit#Project#2##
(SUP#2)#

•  Certain or suspected reflex syncopes 

•  Short (<10”) or no prodromes 

•  Recurrent  

•  Severe, i.e., unpredictable 

•  Onset in older age  

Eur#Heart#J!2015;#36:#1529–35#

Number of patients n=66 

Age 77±9 
Men 68% 
Syncope events: 
- Total syncopes, median  4 (3-6) 
- Syncopes in the previous 2 years, median 3 (2-4) 
- Age on first syncope 70±16 
- Syncopes without or with prodromes <10 s, 88% 
- Hospitalization for syncope  55% 
- Injuries related to fainting 
      - Major injuries  11% 
      - Minor injuries 69% 

Medical history 
 - Structural cardiac abnormalities 23% 
 - ECG abnormalities 25% 
 - Hypertension 58% 
 - Diabetes 19% 
 - Neurological/psychiatric disorders 16% 

Concomitant vasoactive medications 59% 

Typical features of CSS  

Clinical features of CSS  



CSH!+! ILR!+!

18##Asystole#
#

Asystole#89%#

11%# No#asystole#

16#

2#

Total#18#pts!!

ISSUE 2

SYNCOPE

Cardioinhibitory!caro4d!sinus!hypersensi4vity!predicts!an!asystolic!
mechanism!of!spontaneous!neurally=mediated!syncope!

Maggi(et(al.(Europace(2007;(9,(563–567((



Brignole et al. Am J Cardiol 1992; 69: 1039-1043 

Cardiac pacing in CSS by Method of  Symptoms  



Study PM group 
n/N 

No PM group 
n/N 

Sugrue  
1986 

2/23 7/33 

Brignole 
1992 (a) 

3/32 16/28 

Claesson 
2007 

3/30 12/30 

Total 8/85 35/91 

0.0   0.2  0.4   0.6   0.8  1.0   1.2  1.4   1.6 

Relative risk  
95% CI 

PM better No PM better 

Relative risk  
95% CI 

0.41   (0.10-1.56) 
 

0.16   (0.06-0.40) 
 

0.33   (0.10-0.97) 

0.24   (0.12-0.48) 
 

Test!for!heterogeneity:!p=0.39!

Cardiac pacing in CSS by Method of  Symptoms  

Europace 2011; 13: 462–464 



A!syndrome!is!a!set!of!medical!signs!and!symptoms!that!are!
correlated!with!each!other!and!oHen!with!a!specific!disease!
!



Conclusions 

1. CSH is an ageing process 

2. CSS is an ageing-related syndrome  

3. The underlying disease is poorly understood 

Caro&d!sinus!massage!responses!

CSM is the tool for evaluation of CS reflex arc function!



CSM, EBC & HUT in 100 patients with syncope 
Brignole M et al. Am Heart J 1991; 122: 1644 

Positive  79 pts 
Negative 21 pts 

24 

CSM 
49% 

HUT 
43% 

EBC 
16% 

19 20 
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Positive responses 

Mean age 60±18 



SSS & NMS 
Brignole et al. Am J Cardiol 1991; 68: 1032-6 

20%

20%

34%

26%
CSM + 

HUT + CSM/HUT + 

Negative 

35 pts with SSS and syncope 



Am J Cardiol 1995; 76: 720 



Pm, TT negative 

Pm, TT Positive 

No Pm, ILR Log rank for trend: 
p = 0.01 

p = 0.03 

Syncope#Unit#Project#2##
(SUP#2)# SUP 2 study: 3-years extended follow-up  

Europace 2015 



CSM, EBC & HUT in 100 patients with syncope 
Brignole M et al. Am Heart J 1991; 122: 1644 

Positive  CSM 49 pts 
Situational       39 pts 

26 

Situational CSM + 

13 36 



Syncope#Unit#Project#2##
(SUP#2)# CSS#(n=66#pa0ents)#

European#Heart#Journal!2015;!36:#1529–35#

95%#

5%# Vasovagal#prodromes##

No#prodromes##



CSS: the underlying disease (I)  

Age-related degenerative CNS disease ? 
(impairment of compensatory baroreflexes 

and cardiac SN effectors?) 

CSM is the tool for evaluation of CS reflex arc function!

CSS is frequently associated with other 
abnormal reflexes, but not with typical VVS  



APL, 
µM 

Adenosine phenotypes  
and neurally-mediated syncope 

n=57 n=9 n=23 n=30 n=40 

Guieu!R!et!al.!Adenosine!and!clinical!forms.!JACC!2015;!66:!202=3!!
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P=0.54!

Control group No prodromes and CSS groups 

P=0.49!

P=0.92!

Situational group 
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VVS group 
P=0.70!
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Adenosine phenotypes  
and neurally-mediated syncope 

Guieu!R!et!al.!Adenosine!and!clinical!forms.!JACC!2015;!66:!202=3!!
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Guieu!R!et!al.!Adenosine!and!clinical!forms.!JACC!2015;!66:!202=3!!
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1. CSS, a form of “Low Adenosine” disease ? 

2.  “Low Adenosine” disease is different from 

Vasovagal syncope 

CSS: the underlying disease (II)  

CSM is the tool for evaluation of CS reflex arc function!



Summary  

Ageing process?  
Syndrome ? 

1.  CSH is an ageing process 

2.  CSS is an age-related 

syndrome  
Which is the underlying 

disease ?!
3.   Age-related degenerative 

CNS disease ? 

4.  A form of “Low Adenosine” 
disease ? 

5.  “Low Adenosine” disease is 
different from VasoVagal 
syncope 

Do#we#really#understand#caro0d#sinus#massage#
responses#?#


