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Abstract 

Background Intracystic hematoma in arachnoid cyst are a very rare pathology that commonly occurs after head 
trauma, while spontaneous intracystic hematomas in arachnoid cyst associated with subdural hematoma is extremely 
rare. Currently there are 33 patients of spontaneous intracystic hematomas in arachnoid cyst reported in the literature. 
In this case report we present an adult patient with concomitant chronic subdural hematoma with intracystic hema-
toma in arachnoid cyst.

Case presentation A 19-year-old Egyptian Arabian female patient presented to the outpatient clinic complaining 
of severe headache of 1-month duration that was progressive in nature. Provisionally, it was thought that it might be 
an arachnoid cyst with associated chronic subdural hematoma along with intracystic hematoma. Decision to proceed 
with craniotomy and cyst evacuation was made.

Conclusion Concomitant intracystic hematoma in arachnoid cyst along with subdural hematoma is a serious condi-
tion that might be life-threatening if not well managed.
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Background
Arachnoid cysts (AC), either congenital or acquired, are 
mainly filled with cerebrospinal fluid (CSF) and lined by 
meningothelial cells with epithelial membrane antigen 
(EMA). They are thought to be derived from splitting of 
arachnoid membrane. Commonly, they mainly do not 
communicate neither with subarachnoid space nor the 
ventricular system [1–3].

AC occur in different sites inside the brain, and 50% 
occur in the sylvian fissure. The cerebellopontine angle 
is the second most common site. It is usually asymp-
tomatic and accidentally discovered in brain imaging. 

However, some patients may develop symptoms such as 
seizures, decreased milestones, projectile vomiting, and/
or impaired cognition [4, 5].

AC account for approximately 1% of cranial space-
occupying lesions [6, 7]. Intracystic hematoma in AC is 
a very rare pathology that commonly occurs after head 
trauma. Spontaneous intracystic hematoma in AC asso-
ciated with subdural hematoma (SDH) is extremely rare 
[6, 8, 9]. Currently there are 33 cases reported in the lit-
erature of patients with concomitant spontaneous intra-
cystic hematoma in AC and SDH. In this case report we 
present an adult patient with concomitant chronic SDH 
with intracystic hematoma in AC.

Case presentation
A 19-year-old Egyptian Arabian female patient presented 
to the outpatient clinic complaining of a severe headache 
of 1-month duration that was progressive in nature. The 
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headache worsened when she leaned forward, coughed, 
or strained. She did not complain of vomiting or nausea, 
however, she mentioned that she had an attack of a sud-
den loss of consciousness 1 week ago that was described 
by her family members as generalized tonic–clonic sei-
zures. She denied any history of head trauma, chronic ill-
nesses, or use of medications such as blood thinners or 
anticoagulants. On examination, she was fully conscious 
and oriented to time, place, and person, with no appar-
ent craniopathies or sensory deficit, however, she had 
positive pronator drift sign on her right upper limb with 
no alteration in her gait. Her brain computed tomogra-
phy (CT) showed left fronto-temporo-parietal isodense 
lesion associated with contralateral subfalcine herniation 
around 12  mm along with ipsilateral ventricular efface-
ment and contralateral temporal horn dilatation (Fig. 1). 
Brain magnetic resonance imaging (MRI) showed on 
T1w images (Fig. 1) a left hyperintense fronto-temporo-
parietal lesion with two different hyperintensities in the 
temporal region. Furthermore, T2w images of the brain 

MRI (Fig. 1) revealed two distinct left temporal intensi-
ties, one a medial hypointense crescent-shaped lesion 
and the other hyperintense and extending to the left 
fronto-parietal. After requiring proper consent for man-
agement and inclusion in the department research data-
base, the patient was admitted to the neurosurgery ward 
and blood investigations were carried out; all of them 
came back unremarkable for any pathologies such as 
coagulopathy or anemia. Provisionally, it was thought it 
might be an AC with associated chronic subdural hema-
toma along with intracystic hematoma. Decision to pro-
ceed with craniotomy and cyst evacuation was made. The 
patient was put under general anesthesia in supine posi-
tion with contralateral head tilt and ipsilateral shoulder 
roll, and after craniotomy and durotomy, chronic blood 
pooled from the subdural space (Fig. 2), and the appear-
ance of the AC membrane with a visible puncture in it 
was observed (Fig.  2). Saline irrigation inside continued 
until fluid came out clear. Standard closure of the dura 
and the skin was done with a subdural non-suction drain 

Fig. 1 Preoperative. A CT brain axial section shows subfalcine herniation with an isodense lesion in left fronto-temporo-parietal region. B T1w axial 
sections shows hyperintense lesion filling the left temporal fossa and extending frontal and parietal. C T2w axial sections shows multiple intensity 
lesions with a clear margin between them; medial is hypointense and lateral is hyperintense
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left inside. On the same day patient recovered from the 
anesthesia fully conscious, she admitted that the head-
ache was relieved, and she was neurologically intact. 
Brain CT was done on the next day (Fig. 3) and showed 
full expansion of the AC with recovery of midline shift. 
Drain on the next day was filled with CSF tinged with 
blood. The drain was left for 4 days following the surgery 
and drain site in the skin was stitched. Patient was dis-
charged from the hospital on day  5, and 1  month later 
brain MRI was done (Fig. 4) and showed AC with hypoin-
tensity on T1w and hyperintensity on T2w. The patient 
was clinical and neurologically better. No complications 
were encountered during the operation or postoperative 
periods.

Discussion
The vast utilization of radiological imaging of the nerv-
ous system has raised the accidental discovery of AC. 
The utmost is revealed throughout the first two decades. 
AC forms around 1% of all intracranial space-occupying 
lesions [1]. Common sites include the middle cranial 
fossa, peri-sellar, retro-cerebellar, cerebral convexity, 
quadrigeminal plate cisterns, and cerebellopontine angle 
[10].

Most AC are congenitally formed, however, some 
AC result from a postinflammatory state after infec-
tion or trauma. Congenitally formed AC are thought 
to form due to derangement during arachnoid develop-
ment, resulting in splitting of the arachnoid membrane 
with a space filled with CSF, mainly a mesenchymal 

Fig. 2 Operative images. A Dura is bluish and congested. B After durotomy subdural hematoma is found covered by a membrane. C The white 
arrow shows the defect found in the arachnoid cyst membrane

Fig. 3 Postoperative CT brain axial section day 1 showing craniotomy site with arachnoid cyst back in place in the temporal fossa; subdural drain 
is shown
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condensation defect, but the exact pathogenesis is 
unclear [7].

Intracystic hematoma in AC was first reported in 
1938 by Davidoff and Dyke [11], and it was directly 
linked to head trauma. Spontaneous hematoma inside 
AC was found to occur but the specific pathogene-
sis is not yet well established [7, 9, 12]. Some authors 
reported that the bleeding may arise from bridging 
veins not supported around the wall of the cyst [13]. 
Others referred to the idea that AC lining, which may 
be actively secreting CSF, results in rupture during 
enlargement of the AC, which could result in hemor-
rhage, and this is exclusive to the middle fossa AC [4, 
7]. Other diseases that could cause intracystic hema-
toma associated with SDH are bleeding tendency, coag-
ulative drugs, hypertension, and cancers [14].

Liu et  al. [15] in 2019 reported that concomitant 
occurrence usually starts with the rupture of one or 
more parts of enlarging AC, resulting in blood leak-
age into both subarachnoid and subdural spaces. They 
directed the cause of cyst rupture due to several factors 
such as angiogenesis or inflammation.

Radiologically, intracystic hematoma in AC may 
mask the true radiological appearance of AC. In some 
patients it is very difficult to detect AC from chronic or 
subacute SDH or intracystic hematoma [10].

AC is only symptomatic in 5% of patients [16], and is 
related to the mass effect formed by AC [17]. However, 

most cases of intracystic hematoma in AC are associ-
ated with symptoms such as persistent headaches, 
visual affection, projectile vomiting hemiparesis, and 
altered level of consciousness [18, 19].

The ideal management of intracystic hematoma in AC 
and SDH has been debated in several reports in litera-
ture, with agreement of surgical intervention resting on 
either craniotomy, cyst fenestration and evacuation, or 
burr hole evacuation. Liu et al. [15] in 2019 reported a 
7-year-old male patient who underwent several crani-
otomies for a spontaneous hematoma in AC and SDH, 
until finally deciding to proceed conservatively with 
atorvastatin. They reported that it reduced inflamma-
tory responses in rats and up regulated the expression 
of brain-derived neurotrophic factor (BDNF), which 
has an important role in the recovery in patients post-
stroke and those with Alzheimer’s disease. Wang et al. 
[20] also recommended the use of atorvastatin in the 
preparation phases of patients undergoing SDH evacu-
ation by burr hole for similar reasons. In contrast, in 
the literature we found approximately 33 case reports 
(Table 1), most of which (31) advocated for the surgical 
intervention of evacuation. In this case report we opted 
for surgical evacuation for the patient, and she had an 
improvement in regard to all symptoms, with no recur-
rence of hematoma.

Fig. 4 Postoperative MRI brain month 1 A T1w axial section shows arachnoid cyst expanded in the left temporal fossa with recovery of the midline 
shift. B T2w axial section shows normal hyperintense arachnoid cyst in the left temporal fossa
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Conclusion
Concomitant intracystic hematoma in AC along with 
SDH is a serious condition that might be life-threatening 
if not well managed. Several studies should be initiated to 
study the exact pathophysiology of this disease to build 
the best practice algorithm for management. In addition, 
the majority of authors in the literature favor surgical 
evacuation for the best outcome.
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Table 1 Summary of cases reported in literature

# Author/year Sex/age, years Management Prognosis

1 Ikeda/2000 [21] Male/57 Craniotomy + cyst evacuation Improved

2 Ibarra/2000 [22] Male/11 Burr hole Improved

3 Mori/2002 [5] Female/71 Hematoma irrigation Improved

4 Iaconetta/2005 [12] Male/13 Craniotomy + cyst fenestration Improved

5 Iglesias/2006 [23] Male/10 Craniotomy + cyst fenestration Improved

7 Henriques/2007 [24] Male/10 Nonsurgical Improved

6 Hong/2008 [17] Female/11 Craniotomy + cyst fenestration Improved

7 Akyuz/2009 [25] Female/40 Craniotomy + cyst fenestration Improved

8 Patel/2009 [26] Male/22 Craniotomy + cyst fenestration Improved

9 Burke/2010 [27] Female/45 Nonsurgical Death

10 Gunduz/2010 [28] Male/57 Craniotomy + cyst evacuation Improved

11 Gunduz/2010 [28] Female/19 Craniotomy + cyst evacuation Improved

12 Wu/2010 [29] Male/42 Burr hole Improved

13 Arora/2014 [30] Female/40 Craniotomy + cyst evacuation Improved

14 Shrestha/2014 [31] Male/21 Craniotomy + cyst evacuation Improved

15 Chandra/2015 [32] Male/12 Craniotomy + cyst evacuation Improved

16 Hall/2016 [4] Female/34 Craniotomy + cyst fenestration Improved

17 Yuksel/2016 [33] Male/17 Craniotomy Improved

18 Adin/2018 [18] Male/36 Craniotomy + cyst fenestration Improved

19 Adin/2018 [18] Male/21 Non-Surgical Improved

20 Johnson/2018 [34] Female/29 Craniotomy Improved

21 Kaszuba/2018 [35] Male/47 Craniotomy + cyst evacuation Improved

22 Wu/2018 [29] Male/8 Craniotomy + cyst evacuation Improved

23 Wu/2018 [29] Male/12 Craniotomy + cyst evacuation Improved

24 Wu/2018 [29] Male/42 Craniotomy + cyst evacuation Improved

25 Aydogmus/2019 [19] Male/15 Burr hole Improved

26 Liu/2019 [15] Male/7 Repeated surgeries followed by nonsurgical 
atorvastatin

Improved

27 Balestrino/2020 [36] Male/10 Burr hole Epidural hematoma

28 Balestrino/2020 [36] Male/5 Burr hole + cyst fenestration Improved

29 Balestrino/2020 [36] Female/13 Craniotomy + cyst fenestration Improved

30 Balestrino/2020 [36] Male/3 months Burr hole Improved

31 Balestrino/2020 [36] Male/7 Craniotomy + cyst fenestration Improved

32 Ferreira/2021 [37] Male/44 Craniotomy + cyst evacuation Improved

33 Kieu [38] Female/33 Craniotomy + cyst fenestration Improved

34 This report/2022 Female/19 Craniotomy + cyst evacuation Improved
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