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Letter to the Editor 

The COVID-19 emergency does not rule out the diagnostic arsenal in intracerebral hemorrhage: Do 
not forget the old enemies 

To the editor, 

We read with great interest the article by Benger et al. (2020) and 
first of all we would like to congratulate the authors for their pioneering 
work in the field of COVID-19 pathology. In their paper, the authors 
present an interesting series of five patients with intracerebral hemor-
rhage (ICH) and COVID-19 from 1st February 2020 to 14th May 2020, 
emphasizing at the same time a number of clinical features of these 
patients (Benger et al., 2020). In the case of patient 2 and patient 3 it is 
not deduced whether the authors ruled out other possible causes of ICH, 
aspects that we will discuss in the following. 

It is well known that depending on the etiology, non-traumatic 
intracerebral hemorrhages (ICHs) can be classified into primary ICHs 
and secondary ICHs, most commonly caused by: vascular malformations 
(arteriovenous malformation, aneurysms, cavernous malformation or 
dural arteriovenous fistula), Moyamoya disease, ischemic stroke (hem-
orrhagic conversion), cerebral venous sinus thrombosis, tumors and 
cerebral vasculitis (Elijovich et al., 2008). Although in his study, Benger 
et al. (2020) exclude most of these secondary causes, however, in the 
case of patient 2 and patient 3, the underlying existence of secondary 
causes of ICH may be considered. 

Cases of ICHs caused by both benign or malignant brain tumors have 
been reported in the literature. Among malignant brain tumors, the most 
commonly associated with ICH are: glioblastoma, lymphoma and met-
astatic tumors. Among brain metastases, the most common tumors that 
can bleed are: melanoma, choriocarcinoma, renal cell carcinoma, he-
patocellular or bronchogenic carcinoma (Velander et al., 2012). Hem-
orrhage into primary or metastatic brain tumors has an incidence of up 
to 7–10% (Velander et al., 2012), and moreover, some of the brain 
metastases can mimic ICH very well (Ma et al., 2018). 

Also, another cause of ICH may be due to cerebral cavernous mal-
formations (Gross and Du, 2017). The overall prevalence of cerebral 
cavernous malformations, based on multiple autopsy and MRI review 
studies is 0.4–0.8% (Gross and Du, 2017; Kurihara et al., 2020), and 
prospective studies have reported hemorrhage rates to be 0.8–3.8% per 
patient-year (Kurihara et al., 2020). Although these lesions are angio-
graphically occult (Gross and Du, 2017), conventional MR imaging can 
accurately detect symptomatic cavernous malformations (Mouchtouris 
et al., 2015). 

As the study does not mention that patients underwent MRI and there 
is no possible anatomopathological or necropsy diagnosis of patients, we 
consider that other causes of ICHs such as cavernous malformations or 
metastatic brain tumors with secondary hemorrhage cannot be ruled 
out. Although we fully agree with the authors’ assertion that it remains 
to be confirmed whether there is a causal relationship between these 
ICHs and COVID-19, we consider that this characterization of the 
COVID-19 related ICH phenotype is questionable in two of the five cases 

presented. 
We congratulate once again the authors for the pioneering work 

through this clinical, imaging and laboratory description of consecutive 
patients with ICH in association with COVID-19 and for the proposed 
pathogenic mechanisms. 
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