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the selection of an appropriate inversion recovery time (TI) in order to null the normal myo-
cardial signal and maximize the contrast ratio between the normal and damaged myocardium. 
The performance of late gadolinium-enhanced cardiac MR imaging with the inversion recovery 
sequence depends on the selected TI. An error during TI selection leads to a reduction in contrast, 
which can reduce the size of the late gadolinium-enhanced area. Some cases (patient Nos. 2, 4, 
and 8) of CS exhibit broad contrast-enhanced regions (Fig. 3). In such cases, it can be difficult 

Fig. 3 Late gadolinium-enhanced cardiac MR images (A-C) of a 57-year-old woman (patient No. 2) 
  The late gadolinium-enhanced cardiac MR images show LGE in the subepicardial layers of various 

ventricular walls (arrowheads: A, B, and C). It was difficult to distinguish the normal myocardium from 
the lesional myocardium before the injection of contrast material.
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to select an appropriate TI for the inversion recovery sequence because it is not possible to 
distinguish the normal myocardium from sarcoid lesions beforehand. The TI-insensitive PSIR 
sequence is affected less by changes in the optimal TI for the normal myocardium with time.26) 
Thus, using the PSIR sequence can reduce the need for optimal null point setting, which might 
aid the diagnosis of CS. Further studies are needed to determine whether the PSIR or inversion 
recovery sequence is better for detecting CS.

Smedema et al. reported that the sensitivity and specificity of gadolinium-enhanced cardiac MR 
imaging for sarcoidosis were 100% and 78%, respectively.12) Patel et al. found that sarcoidosis 
patients that displayed LGE on cardiac MR imaging had a 9-fold higher rate of adverse events 
and an 11.5-fold higher rate of cardiac death than patients who did not display LGE.20) Nadel 
et al. reported that patients that exhibited CS on cardiac MR suffered a high rate of adverse 
cardiovascular events, but found that the use of implantable cardioverter–defibrillators reduced 
the risk of sudden death.27) Late gadolinium-enhanced cardiac MR imaging for sarcoidosis plays 
a key role in both diagnostic and prognostic assessments. Therefore, it is important to correctly 
interpret LGE in patients with sarcoidosis. Information about the sites at which LGE occurs 
might aid biopsy site selection because LGE is correlated with the locations of fibrous and scar 
tissue, which are found in sarcoid lesions. 

This study has several limitations. First, it involved a relatively small number of patients. 
Second, although we pathologically confirmed the diagnosis of CS in two cases, we could not 
in the other cases. In this study, myocardial biopsy was performed in 7 cases, and 2 patients 
demonstrated positive findings. Myocardial biopsy is the gold standard method for diagnos-
ing CS, but it is a high risk procedure and exhibits low sensitivity for CS. Therefore, other 
examinations including cardiac MR imaging are important for diagnosing the condition. Third, 
coronary angiography was performed in all cases, and one patient (patient No. 5) was found to 
be suffering from right coronary obstruction. Although the latter patient had abundant collateral 
vessels from the left coronary artery, it is possible that ischemic changes were responsible for 
the LGE she exhibited. Fourth, we did not employ the inversion recovery sequence in this study; 
therefore, we could not compare the utility of the PSIR sequence for detecting CS with that of 
the inversion recovery sequence. Fifth, the minor clinical criteria outlined in the guidelines for 
CS developed by the JMHW include the presence of LGE on cardiac MR imaging.

CONCLUSIONS

In CS, LGE occurs at various sites in the left ventricle, which vary on a case by case basis, 
and the most common site of LGE is the basal septal wall. LGE most commonly occurs in the 
subepicardial and intramural layers in CS patients. However, it can sometimes develop in the 
subendocardial and transmural layers, and such LGE needs to be distinguished from ischemic 
heart disease. Therefore, it might be useful to consider the sites at which LGE occurs relative 
to the distribution of the coronary arteries.
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