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Case report
Olgu sunumu

May Covid-19 cause intracerebral hemorrhage in patients with
cavernous malformation?
Covid-19, kavernöz malformasyonlu hastalarda intraserebral kanama'ya neden olabilir mi?
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Abstract
Coronavirus disease 2019 (COVID-19), caused by the SARS-CoV-2 virus, has become a global health threat. COVID-19 often
involves the respiratory tract, however, it is also associated with several neurological conditions (seizures, convulsions,
changes in consciousness, encephalitis, cerebral hemorrhage, and cerebral thrombosis). Cavernous malformations (CMs) are
vascular lesions that occur in the central nervous system and the body. Symptomatic CMs most manifest through headaches,
seizures, hemorrhage, or focal neurological deficits. The co-occurrence of COVID-19 and cavernous hemangioma hemorrhage
has not been reported in the literature. The association between COVID-19 and intracerebral hemorrhage remains
controversial. However, a relationship with COVID-19 infection in patients with intracerebral hemorrhage should always be
considered during this pandemic. The case of a 37-year-old female patient is reported here. The patient presented to the
emergency room with a headache that persisted for 2 days along with cavernous hemangioma hemorrhage and tested positive
for COVID-19.
Keywords: COVID-19, Hemangioma, Cavernous
Öz
SARS-CoV-2 virüsünün neden olduğu Coronavirus hastalığı 2019 (COVID-19), küresel bir sağlık tehdidi haline geldi.
COVID-19 genellikle solunum yolunu tutar; bununla birlikte çeşitli nörolojik durumlarla (nöbetler, konvülsiyonlar, bilinç
değişiklikleri, ensefalit, serebral hemoraji ve serebral tromboz) ilişkili olduğu da bulunmuştur. Kavernöz malformasyonlar
(KM), merkezi sinir sisteminde ve vücutta meydana gelen vasküler lezyonlardır. Semptomatik KM'ler en yaygın olarak baş
ağrısı, nöbetler, kanama veya fokal nörolojik defisitlerle kendini gösterir. Literatürde COVID-19 ile kavernöz hemanjiyom
kanamasının birlikte görülmesi bildirilmemiştir. COVID-19 ile intraserebral hemoraji arasındaki ilişki tartışmalıdır. Bununla
birlikte, intraserebral hemorajili hastalarda COVID-19 enfeksiyonu ile bir ilişki bu pandemi sırasında her zaman dikkate
alınmalıdır. 37 yaşında bir kadın hastanın vakası burada bildirilmektedir. Hasta kavernöz hemanjiyom kanaması ile birlikte 2
gün süren baş ağrısı ile acil servise başvurdu ve ayrıca COVID-19 testi pozitif çıktı.
Anahtar kelimeler: COVID-19, Hemanjiom, Kavernöz

Introduction
Coronavirus disease 2019 (COVID-19), caused by SARS-CoV-2 virus, was first
described in Wuhan, China in December 2019 and has become a global health threat. Most
patients with COVID-19 manifest respiratory tract symptoms; however, extrapulmonary
manifestations have also been reported. Fever, cough, myalgia, weakness, shortness of breath,
headache, nausea, vomiting, diarrhea, and anosmia are common symptoms [1]. Patients may
develop pneumonia, acute respiratory distress syndrome and multiorgan failure in severe cases.
COVID-19 has been associated with several neurological pathologies (seizures,
convulsions, changes in consciousness, encephalitis, intracerebral hemorrhage [ICH] and
cerebral thrombosis) [2].
Cavernous malformations (CMs) are vascular lesions in the central nervous system
(CNS) and the body. CMs are also referred to as cavernomas, cavernous angiomas or
cavernous hemangiomas. Their prevalence ranges from 0.4% to 0.6% [3]. They can be
observed anywhere in the CNS. They usually are not symptomatic. Symptomatic CMs are most
often manifested by headaches, seizures, hemorrhage, or focal neurological deficit [4].
Here, the case of a 37-year-old female patient is reported. The patient presented to the
emergency room with a persistent headache for 2 days and had a hemorrhage of the cavernous
hemangioma and tested positive for COVID-19.
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Case presentation
A 37-year-old female patient presented to the
emergency room with a severe headache that persisted for 2
days. The results of neurological examination were normal. She
had no history of trauma and no additional diseases. She had no
history of use of anti-aggregates or anticoagulants. Her blood
pressure was 120/80 mm Hg. C-reactive protein was 9 mg/L, and
D-dimer was 480 µg/L. Liver function test results were normal.
No hematological abnormalities such as thrombocytopenia or
hemorrhagic diathesis were found. As a large number of patients
with COVID-19 report headache as a key symptom, a throat
swab was taken from the patient. Real-time polymerase chain
reaction (PCR) test was performed with the throat swab sample,
which confirmed COVID-19. Ground-glass opacity was seen in
the lower left lobe of the lung that could be consistent with
COVID-19 on computed tomography (CT) of the thorax (Figure
1). On the brain CT performed to exclude neurological
pathologies, an ICH sized 1 × 1 cm2 was seen in the right frontal
region (Figure 2a) and the hemorrhage in the right frontal region
was consistent with a cavernous hemangioma in the magnetic
resonance imaging (Figure 2b, 2c). The patient’s general
condition was good, and her neurological examination was
normal. Therefore, she was not considered for any surgical
intervention and admitted to the pandemic ward. Treatment was
initiated for COVID-19. However, she did not need treatment in
the intensive care during her hospitalization. The patient’s
follow-up PCR on the fifth day was positive. Follow-up CT
performed on the 10th day revealed that the bleeding was
resorbed. The patient’s condition improved, and she was
discharged after 11 days of hospitalization with an advice to
isolate herself at home to prevent the spread of infection among
family members.
Written informed consent was obtained from the patient
for this case report.

Figure 1: Axial non-contrast–enhanced thoracic computed tomography image in the
parenchyma window shows area of infiltration with ground-glass density at the lower lobe of
the left lung.

Figure 2: (a) CT brain showing hemorrhage in the right frontal region. T2 axial (b) and
FLAIR axial (c) section of MRI brain showing hemorrhage related with cavernous
hemangioma in the right frontal lobe.

Discussion
COVID-19 has affected individuals worldwide.
However, individuals also have to cope with financial and social
disturbances during this period [5]. Its clinical manifestations
vary; it can be asymptomatic, mild or severe.
Respiratory involvement is very common in patients
with COVID 19, and patients often present with typical
symptoms such as fever, cough, weakness and diarrhoea [1].
Some patients may exhibit neurological symptoms only, without
the typical symptoms of COVID-19. Dizziness and headache are
the most common neurological symptoms [2]. Our patient had
severe headaches with no other additional symptoms.
Our patient was young, aged 37 years. As morbidity and
mortality increase with advanced age in COVID-19, our case
was found to be interesting in this regard [6].
Cavernous haemangiomas are usually located in the
supratentorial region. The rate of occurrence of haemorrhage
varies between 2.6% and 3.1% annually [3]. CM was
supratentorial and located in the right frontal region in our
patient.
Lobar ICH occurs in 15%–30% of conventional cases
and is predominantly associated with an underlying vascular
anomaly [7]. Cavernous haemangiomas, which are among
vascular malformations, comprise enlarged blood vessels that do
not have smooth muscle cells or elastic fibres in their walls and
are covered only by a single layer of epithelium, and there is no
normal neural tissue between these vessels. Therefore, it is
considered that they can easily bleed [4]. There may also be
lobar haemorrhages in COVID-19, and anterior circulation and
frontal lobe may be affected [8]. The haemorrhage occurred in
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the right frontal lobe, and a concomitant cavernous malformation
was observed in our patient.
The association between COVID-19 and ICH is
controversial. However, it is established that the virus can
directly reach the CNS through the olfactory receptors of the
cranial nerve I in the nasal cavity cell membrane and cause
neurological problems in patients [9,10].
Some publications support the association of COVID-19
with ICH and indicate possible mechanisms. Sharifi-Razavi et al.
[9] and Md Noh et al. [11] reported that COVID-19 acts through
angiotensin-converting enzyme (ACE) II receptors, filling ACE
II receptors and may reduce the expression of ACE II and
increase the risk of cerebral haemorrhage owing to high blood
pressure. Levi et al. [12] reported that the risk of cerebral
haemorrhage, elevated D-dimer and coagulopathy may increase
secondary to prolonged prothrombin time in patients with
COVID-19. Benger et al. [8] reported that COVID-19–mediated
ICH was caused by endothelial damage and indicated that both
direct and indirect endothelial toxicity and renin–angiotensin
system disruption were possible mechanisms.
Conclusion
Although headache is a common symptom in patients
with COVID-19, our case is interesting because she also had
haemorrhage of cavernous haemangioma. To our knowledge, the
co-occurrence of COVID-19 and cavernous haemangioma
haemorrhage has not been reported in the literature. The
relationship between COVID-19 and ICH remains controversial.
To date, the evidence obtained shows a fairly low prevalence of
cerebral haemorrhage in infected patients. However, a
relationship with COVID-19 infection should always be
considered in patients presenting with ICH during this pandemic.
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