
G.D.Aquaro

Muscoli papillari ed aritmie ventricolari: il ruolo della RM

Professore associato 
Dipartimento di patologia Chirurgica, Medica e 

Molecolare e dell’area Critica 
Università di Pisa



Left Ventricular Papillary Muscles: Clinical Relevance

1. Ischemic involvement
Papillary muscle ischemia or infarction may occur in ischemic heart 
disease.
Injury can be acute, chronic, or related to altered perfusion territories.

2. Ventricular Remodelling
Papillary muscle dysfunction can promote ischemic mitral regurgitation.

Valve–ventricle imbalance may contribute to adverse LV remodeling.

3. Non-ischemic disease
Involvement may occur in myocarditis and sarcoidosis.
Fatty metaplasia, calcification, and non-ischemic fibrosis can be 
observed.

4. Arrhythmogenic substrate
Papillary muscles are often under-recognized in clinical cardiology.
Approximately 4–12% of ventricular tachycardias may arise from 
papillary muscles.



Shape of LV papillary muscles

Modified from 
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The papillary muscles are the last portion of the heart to 
be perfused and are therefore are at high risk for ischemia  

Separate branches are received for basal, mid-portion,
and tips of the muscles 



Estes et al, Am Heart J 
1966



Papillary muscle disease

Morphological abnormalities:

Supernumerary papillaries
Apical insertion➔  associated with HCM

Dimensional abnormalities:

Papillary muscle hypertrophy➔ in HCM and Fabry disease

Tissue abnormalities:

LGE fibrosis, fat metaplasia edema and calcification

Papillary muscle tumors



Different patterns of LGE:
• Subendocardial lateral LGE
• Midwall anterior/septal
• RV involved in anteriro free wall
• Papillary muscles LGE

“The Great Mimicker”???? 
Cardiac Sarcoidosis



LGE at 10 minutes



LGE at 10 minutes LGE at 20 minutes



PSIR with TI to null blood pool



Eitel et al, Circ Cardiovasc Imaging 2013

738 patients with STEMI, CMR within 1 week from primary-PCI

 LGE of papillary muscle in 104 patients (14%)

The presence of  was LGE of pap muscle was associated with:
• larger infarcts (P<0.001) less myocardial salvage (P<0.001)
• impaired left ventricular function (P<0.001)
• more pronounced reperfusion injury (P=0.02)

Patients with PapMI had a significantly higher mortality (8 [7.7%] versus 12 [1.9%]) 
and MACE (21 [20.2%] versus 31 [4.9%]) rate at 12-month follow-up (P<0.001, respectively)

 PapMI was identified as a significant independent predictor of MACE (hazard ratio, 4.41 [95%CI 2.54-7.68] 
P<0.001).



DERIVATE-ICM risk score : 0.005 +EDV/BSA (mL/m2) - 0.029+LVEF (%) +0.010 +LGE scar 
mass (g) 



Ivanov et al, IJC 2016

419 patients, mean age 62 years  and 65% male.
  CMR for:
1) assessment of myocardial viability (39%) 
2) evaluation of cardiomyopathy (30%) 
3) and valvular disease (12%). 

232 (71%) had a diagnosis of ischemic cardiac disease



528 pts with non ischemic DCM
Papillary LGE was present in 131 patients (25%) 
 The median follow-up duration was 6.1 years (IQR: 3.7-9.7 years)





470 patients (mean [SD] age, 55.3 [14.3] years; 205 female patients [43.6%]).







‘Dark’ Papillary muscles in pts with VA 

P.O. 21 y Cardiac arrest during sport activity, no 
LGE



Aquaro Eur Radiology 2023



Papillary muscle parameters
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End-systolic ‘Dark’ Papillary muscles 

MANGROOVE-like

Aquaro Eur Radiology 2023



‘Dark’ Papillary muscles was associated with mangroove-like attachement, 
 MAD, and LGE



Prognostic role of ‘Dark’ Papillary muscles in pts with VA 

Aquaro Eur Radiology 2023



Prognostic role of ‘Dark’ Papillary muscle in pts with VA 

Aquaro 2023



Sienkiewicz et al 
2025



Shan 2024

119 patients (32.2 %) had Dark-Paps 
 141 patients (38.2 %) experienced MACE during a median follow-up of 
22 months

 Dark-Paps maintained an independent predictor of MACE in a multivariate model that included left ventricular 
ejection fraction (LVEF) and late gadolinium enhancement (LGE) extent (HR: 3.49; p < 0.001). Furthermore, 
adding Dark-Paps to the multivariate model greatly enhanced the prognostic role of endpoint events 
(C-statistic improvement: 0.652-0.777, Delong test: p < 0.001).



51y old male with FV during bycicle 
Echocardiography: ndn 
Coronary angiography: no stenosis

Fibrosis of papillary head



51y old male with FV during bycicle

RV ‘India Ink’: fat metaplasia



51y old male with FV during bycicle

Dark Papillary muscle


