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Introduction

Arachnoid cyst (AC) is a congenital, benign, extra-axial lesion 
often found incidentally on intracranial imaging and makes up 
almost 1% of all intracranial masses [1,2]. It arises from the 
splitting of arachnoid membranes with components similar to 
the cerebrospinal luid (CSF) [1,2]. AC more frequently involves 
the left side with a male to female 3:1 ratio [3]. 

Chronic subdural haematoma (CSDH) often occurs in 
elderly patients with a head trauma more than 3 weeks prior 
to admission. CSDHs usually contain dark luid, similar to 

motor oil, arising from acute subdural haemorrhage which 
evokes an in lammatory process [4]. 

Accumulating evidence pointing to AC can be complicated 
by CSDH in athletes with repeated head injuries [5]. 

Soccer is a popular sport worldwide with more than 1.4 
million recorded players in Italy. Recent epidemiological data 
suggest that soccer player is a common cause of concussion and 
it may contribute to additional risk of haematoma formation 
after strike on the head by a soccer ball. The main problem 
for the Soccer Association is about allowing soccer player with 
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a AC in soccer sport participation. Today’s literature lacks of 
knowledge about this problem.

Here we present a case of a soccer player with AC associated 
with CSDH. Also we report the results of our systematic review 
of the literature to illustrate the epidemiology, diagnosis, 
treatment and prognosis of this rare entity in soccer players.

Soccer is not usually considered a contact sport related to a 
high risk of head trauma or shaking head. From our review we 
can postulate that a soccer player with AC has an augmented 
risk to have a subdural hemorrhage even with normal training.

Case report
A patient in his 20s, the soccer player came to neurosurgical 

attention because of 3 weeks of intense headache. There were 
no visual disturbances or other focal neurological signs. The 
CT scan showed a left temporal arachnoid cyst, Galassi type I 
(Figure 1) [6].

A brain MRI was planned as outpatient and he continued 
playing soccer.

After a period of regression of headache, 4 days before 
performing MRI, he presented intense headache accompanied 
by nausea and vomiting in the morning.

 The MRI showed a left frontotemporal sub-acute subdural 
haematoma, 20 mm thick, isointense in T1 sequences and 
hyperintense in T2 Flair sequences with midline shift (Figure 2). 

He was admitted to our unit.

On admission, the neurological assessment was normal, 
the patient complained of headache, without vomiting and 
nausea. He denied the history of head trauma other than 
frequently heading the ball in competition and training.

The haematoma was evacuated and irrigated using 
isotonic saline solution through a single burr hole, positioned 
where the haematoma was wider. A closed system of subdural 
drainage was continued 3 days postoperatively. The AC was 
deliberately left intact. The postoperative CT scan showed 
near complete drainage of the haematoma (Figure 3).

His neurological status at discharge was normal; he 
returned to his daily activity after one week and he is 
headache-free at 6-months follow-up. 

Soccer playing was contraindicated. The patient was 
followed up with CT scan at 1 and 6 months after surgery 
(Figure 4). The haematoma was totally drained and the AC 
was stable. 

Material and method
Literature search  

Published titles and abstracts in English language were 
searched for systematically across the electronic database 
PubMed. The search terms included MeSH terms and keyhole 
words. The search words included the following: arachnoid 

Figure 1: Axial CT scan showing a Galassi type 1 temporal Arachnoid Cyst on 
the left side.

Figure 2: A) T2 MRI axial view showing a hyperintense left frontotemporal sub-
acute hematoma, 20 mm thick with midline shift. B) T2 MRI coronal view showing 
the subdural hematoma with the same signal og the polar arachnoid cyst. C) T2 
MRI axial view showing the communication of the subdural hematoma with the 
temporal arachnoid cyst.

Figure 3: A) 24h post-operative CT axial view showing the near  complete  drainage 
of the hematoma. No midline shift. B) 24h post-operative CT scan showing the AC 
occupied by air.

Figure 4: A) 6 months post-operative CT axial view showing the complete  drainage 
of the hematoma. No midline shift. B) 6 months post-operative CT scan showing 
the AC with no hematoma.
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cyst, chronic subdural haematoma, sport injuries, and athletic 
injuries. Inclusion criteria were case report, case series or 
observational study of soccer player patient developing AC-
associated CSDH. We also extrapolated from literature about 
sport-related CSDH in patients with AC, only studies including 
soccer-player patients. Studies with no sport speci ication 
were excluded. 

Results
The literature search strategy and study selection process 

are summarized in table 1 [5,7-19].

Our search found 14 relevant studies reporting a total of 15 
patients who met the inclusion criteria, 12 male and 3 female. 

The articles were written from 1958 to 2015. The recent 
work of Wo, et al. [20] with a systematic review and their 
14 cases of AC associated CSDH was excluded because they 
did not specify the type of sport involved. Sun, et al. [21] in 
2017 reported the clinical analysis of 10 patients with CSDH 
associated to AC; this work was also excluded for being in 
Chinese and with no sport speci ication.

Patients were aged between 7 years old and 24 years old 
(mean 14.8 years).

Two patients on imaging presented subdural hygroma. The 
irst, in the study of Of iah, had signs of raising intracranial 

pressure and midline shift and underwent a cystoperitoneal 
shunt [13], the second with no midline shift underwent 
conservative treatment [17].

13 patients on admission presented with CSDH [5,7-

16,18,19]. 11 patients had midline shift [5,7-9,11,12,15,16,18], 
in 1 case the midline structure was on axis [10]. and in 2 cases 
there was no mention on midline shift or other signs of raised 
intracranial pressure [14,19].

Symptoms reported varied from headache and successively 
episode of vomiting, in particular in the morning. The onset of 
symptoms ranged between 4 days and 10 weeks (mean 39,5 
days) from a supposed head trauma. 

About surgical procedure, in our review 7 patients 
underwent single burr hole drainage and irrigation of 
the CSDH; the cyst was left intact as in our case [9,12,14-
16,18,19]. Six patients underwent an open craniotomy with 
cyst fenestration [5,7,8,11,13,19] In one of these, the patient 
with the subdural hygroma and midline shift, a cistoperitoneal 
shunt was also performed [13]. In one case the surgical 
procedure was not well speci ied [10]. In the case of subdural 
hygroma with no midline shift, a conservative treatment was 
done [17].

Intracystic hemorrhage was seen in 6 patients [5,7-
9,11,15]. In 6 patients there was no evidence of intracranial 
hemorrhage [9,10,12,14,18,19] In one case this particular was 
not reported [16].

There was not recurrence from the irst surgery in 13 
cases [5,7-12,14,15,17-19], whereas in 2 cases no follow up 
was reported [13,16].

Based on the limited information provided, we can say that 
in all cases the reported follow up was a full recovery. 

Table 1: Literature review. Note: SDH: Subdural Hematoma; NR: Not reported
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Discussion
The incidence of AC in general population is estimated to 

be 0.2% to 1.7% [22,23].

ACs arise from a developmental aberration involving 
duplication or splitting of the arachnoid membrane. They 
contains clear CSF although when the content in protein is 
mildly elevated, it could suggest isolation of the AC from CSF 
pathways. They can present at any age with symptoms that 
often are mild and not speci ic. AC in the middle fossa are 
found more commonly in males (3:1) in the left side [24].

Diagnosis is often incidental. Most AC remain stable in size 
but 10% will show increase in time. The mechanism proposed 
is due to CSF secretion within cyst and a valve mechanism 
that entraps CSF, or enlargement due to an osmotic gradient 
through the cyst wall [25].

The association of AC and CSDH was irst described in 
1971 [26]. 

But it has been widely accepted that intracranial AC is a 
risk factor for CSDH in children and young adults [20]. 

In the study of Wester and Helland, CSDH occurs more 
frequently in temporal AC (6.5%) [24]. In the same study 
there was no statistical signi icance in haematoma frequency 
between small, middle sized and large temporal cyst (Galassi 
I-III) [3. 

Hypotheses on CSDH formation can be categorized 
in different groups. First the minor trauma can damage 
veins around the AC or the veins in the Sylvian issure, 
distended by the cyst producing a CSDH [27,28]. The second 
explanation is that the cyst wall is stiffer and less compliant 
than the surrounding brain. This produce a distension and 
rupture of the bridging veins around the cyst wall during 
trauma [28-30]. Another theory suggested that the AC is 
ruptured by head trauma producing a subdural hygroma, 
which transforms in haematoma [31]. CSF with or without 
blood may leak into the subdural space and this results in 
the outer membrane formation under the dura mater. This 
forms fragile neocapillaries with degenerated endothelium 
causing repeated bleeding in this space accompanied by 
local hyper ibrinolysis and forming a CSDH [32]. Wester, 
et al. during surgical procedure in their patients, described 
the facility of detaching the AC membrane from the dura, 
and the blood oozing during the cyst membrane collapse. 
This bleeding was from small vascular openings on the dura 
surface. From their study they sustained that a moderate head 
trauma can cause a detachment of the AC membrane from the 
dura causing a bleeding episode [24]. This mechanism was 
also described by Page, et al. in 1987 [28].

In support to these theories, Haines, et al. in their 
microscopic study described the dural border cells extending 
from the dural and adhering to the arachnoid membrane 
delimitating a ‘potential space’ called the ‘subdural 
compartment’. This is a virtual space until a traumatic event 

open it [33]. The presence of the AC weakens the subdural 
compartment at the level of the junction with the dura and 
favors bleeding, causing a minimal SDH that evolves into 
CSDH [14].

Rupture rate is been reported at 2.27% and 6%. Risk factor 
for rupture is the size (> 5 cm) and preceding head trauma, 
even minor head trauma [22].

In his review Zuckerman describes skull thinning in 60% 
of cases of AC associated to a CSDH. This fact is an important 
inding for soccer players because it can lead a slight higher 

risk of hemorrhage due to a minor head trauma [34].

In the case we present, the initial bleeding is presumed to 
have been the cause of the onset of headache, while the report 
of the irst radiological imaging was negative for hemorrhage 
and it’s likely that a small hemorrhagic collection was present 
but unrecognized on CT scan. Subsequent rebleed and or 
growth of the subdural collection due to osmotic in lux, may 
explain the increased size seen in the MRI after a week. 

Diagnosis is usually incidental and patients present signs 
of increased intracranial pressure. If the CT diagnosis shows 
an isodense AC due to the presence of intracystic haematoma, 
the MRI is the irst-choice radiological [14]. 

In literature there are 2 cases of subdural hygroma 
associated with an AC after a minor trauma in a soccer 
player.13,17 In the study of Maher et al. symptomatic patients 
were treated conservatively with Acetazolamide and a close 
follow-up was performed with good results. Surgery was 
preferred in patients with severe symptoms and neurological 
impairment and in patients whose condition was refractory 
to conservative management. In their practice they attempt 
to treat with surgical fenestration, reserving shunt placement 
for those with treatment failures [17].

Neurosurgical management is for large, symptomatic 
CSDH with midline shift. The surgical options are burr hole 
drainage with drainage placement for 3-5 days. Sometimes a 
craniotomy was done with or without cyst fenestration.

Recently, most studies have suggested that burr hole 
irrigation and drainage is the irst-choice treatment. Only in 
the event of recurrence after this procedure, does removal 
of the membranes and AC fenestration through a craniotomy 
become necessary [14,29,35].

Musluman, et al. describe a management algorithm for 
patients with CSDH AC associated. In Galassi type I and II the 
burr hole drainage is the irst-choice treatment, leaving the AC 
membrane intact. In Galassi type III if there is swelling and CSF 
istula on the operation site or recurrence of the hematoma, 

additional subduroperitoneal shunting may be performed 
after the burr hole drainage. In their study they reported 
that AC fenestration carries some risk of morbidity, such as 
rebleeding, epidural hematoma or subdural hygroma; so they 
assume that treating the AC during hematoma drainage is not 
necessary unless the AC causes symptoms [36].
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In our opinion there are no suf icient data to explain 
if we need to treat the SDH and perform associated cyst 
fenestration. In our study the CSDH communicates with the 
cyst, so we may hypothesise that there’s an auto fenestration 
of the cyst during CSDH formation (Figure 2). 

The excellent post-operative outcome in the 10 patients and 
the one in our unit suggests that patients with AC associated 
CSDH can be treated with burr-hole drainage alone, without 
cyst fenestration. None of the patients described in literature 
had no recurrence.

Aoki and Sakai and later Servadei, et al., during surgery 
found bleeding from the leptomeningeal vessels between the 
outer membrane of the AC and the dura of the temporal bone 
during cyst fenestration. They propose a careful coagulation 
at the interface between the outer membrane and the dura 
during AC fenestration [37,38].

CSDH associate to AC has been observed in several contact 
sports [9,12,30]. There are few reports that speci ically report 
on soccer players with no known direct trauma other than 
repeated heading the ball during games and practice. The 
onset of symptoms has ranged from several hours to months 
[9,12].

In soccer players the mechanism of injury may be 
different. In some cases there’s a direct forceful head injury, 
in other cases, as in ours, the injury seems to have arisen from 
repetitive routine heading the ball.

Recent data suggest that soccer related head injury is a 
common cause of sport related concussion with documented 
risk of intracranial injury and haematoma. 

Screening for AC in sports may not be cost-effective, 
physicians involved in sports medicine, should be aware 
of this condition and should have a high index of suspicion 
whenever a diagnosis of intracranial arachnoidal cyst is made. 

Conclusion
AC are common meningeal abnormalities. They may bleed 

after minor head trauma, although it is rare. Asymptomatic 
patients with known AC should be monitored by a 
neurosurgeon and decision to engage this patient in soccer 
sport participation is still controversial. 

Although soccer in not considered a contact sport, recent 
epidemiological data suggest that it is a common cause of 
concussion. In addition there’s a risk of signi icant intracranial 
injury and haematoma formation after a strike on the head by 
a soccer ball, and the AC may contribute to an additional risk. 
So the question is: should individuals with a known diagnosis 
of AC be allowed to compete in contact sports and even in 
soccer?

At least patients and their family members should be 
carefully informed that the risk of a traumatically induced 
hemorrhage is present but uncertain.

From our study, when a CSDH occurs in AC patients, we 
recommend a minimal invasive treatment, with a burr hole 
drainage, because of shorter hospitalization duration and a 
lower risk of complications.

Limitations
CSDH associated to AC in soccer player is a rare entity; most 

of the data in literature are case reports, letters to the editor 
or with no speci ication of the sport related to. So statistical 
analysis is inappropriate at the present. Consequently our 
study might not re lect the exact epidemiological situation. 
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