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Background Chronic subdural hematoma (CSDH) is a major cause of neurosurgical 
emergencies in the elderly. Despite the use of routine surgical practices, recurrence of 
this condition is expected. This study was conducted to identify the risk factors (RF) 
for recurrent CSDH.
Methods Between January 2016 and July 2017, 103 consecutive patients suffering 
from CSDH were admitted to our department. The no-recurrence group (NRG) 
consisted of 91 patients, and the recurrence group (RG) consisted of 12 patients. To 
identify the RF involved in recurrent CSDH, we analyzed multiple factors, including 
patient comorbidities and imaging data.
Results Between the two groups, there were no statistical differences (p > 0.05) for 
head trauma, diabetes mellitus (DM), high blood pressure, heart diseases, anticoagula-
tion agents, or seizures; however, DM was associated with one of the above-mentioned 
factors. In contrast, there were significant differences for antiplatelet agents (APA)  
(p < 10–6) and the right side of the hematoma location (p = 0.03).
Conclusion Although the literature highlights the controversy regarding RF for CSDH, 
we detected APA and the right side as RF, whereas DM alone or associated with another 
comorbidity does not affect the CSDH outcome.
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Introduction
Chronic subdural hematoma (CSDH), a progressive space- 
occupying hematoma, is one of the most commonly 
encountered intracranial emergencies observed in the 
elderly and accounts for 15 to 20 new cases per 100,000 
people in the United States per year. It is projected to reach 
121.4 per 100,000 people by 2030, becoming the most com-
mon cranial neurosurgical condition among adults.1 In the 
eastern world, a recent report2 estimated that the CSDH 
incidence in Japan is 20.6 per 100,000 people per year for 
patients aged 70 to 79 years and is 127.1 per 100,000 people 
per year for patients older than 80 years. This is partially 
due to the wide availability of modern imaging, increased 
life expectancy, and use of anticoagulation and antiplatelet 
drugs for heart diseases. Today, patients often have multiple 
medical comorbidities. There is no consensus around the 

best surgical modality. Operative evacuation of the hemato-
ma remains the gold standard of treatment for symptomatic 
CSDH. With appropriate and early treatment, the outcome is 
usually favorable with an improvement in clinical status and 
imaging restoration (►Figs. 1, 2). However, in a significant 
number of cases, the patient outcome is complicated with 
persistent symptoms. Recurrences defined as the return of 
symptoms with reaccumulation of the hematoma are a real 
source of frustration for neurosurgeons and are not unique 
as reported by many authors. They require another oper-
ation after the initial surgery3,4 and must be differentiated 
from residual collections partially due to extensive brain at-
rophy. These are asymptomatic and do not typically require 
a second surgery. More rarely, no operative measures for 
unusual clinical and imaging presentations, such as hyper-
tonic or hyperosmolar solutions, systemic glucocorticoids, 
or a therapeutic abstention policy, have been used with 
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favorable results.5 Prior reports show a recurrence rate of 
between 9.2 and 26%.6 It is well established that risk factors 
(RF) play a central part in prediction and prevention. Their 
importance in the prevention of recurrent CSDH should be 
carefully considered. Although their findings are incon-
sistent, numerous studies have reported various potential 
RF.4,7–15 Three categories of factors have been recognized: 
patient comorbidities, imaging data, and surgical modali-
ties. We performed this study to investigate the causal RF 
for CSDH and to determine whether there is a cumulative 
effect due to the association of diabetes mellitus (DM) with 
any other disease that would predict recurrence.

Material and Methods
Patient Selection
The patient population consisted of 103 CSDH patients who 
were treated in our department from July 2015 to December 
2016. There were 78 (75.7%) males and 25 (24.3%) females. 
The mean age at diagnosis was 71.1 years, with a range from 
20 to 96 years; 31 patients were older than 80, and 7 patients 
were older than 90. The potential RF considered for recurrent 
CSDH included the following: patient age, sex, history of head 
trauma, presence of DM, hypertension, heart disease, shunt, 
seizure, ischemic stroke (►Table 1), DM associated with 
another comorbidity (►Table 2), and preoperative imaging 
factors, such as hematoma location, midline displacement, 
and hematoma density (►Table 3). Statistical analysis was 
performed using the chi-squared test and Fisher’s exact test. 
Statistical significance was defined as a p ≤ 0.05.

Clinical Patient Details
In 69 (67%) patients, the presenting symptoms or clinical 
findings included headaches and/or neurologic deficits. 
Thirty-three (32%) patients exhibited disturbed conscious 
level at the time of presentation (►Table 4). Recent minor 
or mild head trauma was recorded in 55 (53.4%) patients 
without surgical indication, bitemporal decompression in 
particular. The mean duration between the trauma and the 
diagnosis (range: 2–24 weeks) was of 6.86 weeks in the 
no-recurrence group (NRG) and 7.6 weeks in the recur-
rence group (RG). No history of hemorrhagic complication 
before admission was detected in patients using antiplate-
let agent (APA) or anticoagulant (AC) agent. The incidence 
of concomitant diseases was as follows: hypertension and 
DM were the most common antecedents and were encoun-
tered in 45 (43.69%) and 23 (22.33%) patients, respectively. 
None of the patients presented with renal insufficiency. One 
patient underwent prior shunting. APA (clopidogrel, aspirin) 
and AC (acenocoumarol) medications were being taken by  
18 (17.48%) and 11 (10.68%) patients, respectively. In patients 
with an international normalized ratio (INR) value of > 1.2, 
the main goal before surgery was to restore the normal coag-
ulation profile. Values mandatory for the surgical procedure 
were an INR < 1.2, a prothrombin time of > 70%, a platelet 
count of > 100,000, and a hemoglobin level of >10 g/dL. For 
fresh frozen plasma (FFP), 10 to 15 mL/kg body weight and 
a slow intravenous infusion of 10 mg of vitamin K were 
administered with interruption of the coagulation therapy 
just prior to the surgery. In emergency cases, patients were 
operated on while receiving this treatment, whereas surgery 

Fig. 1 Axial computed tomography scans revealing a right-sided 
chronic subdural hematoma (white arrows).

Fig. 2 Postoperative axial computed tomography scans revealing 
complete resolution of the right-sided chronic subdural hematoma. 
Note reappearence of the cortical sulci.
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Table 1 Summary of patient demographics and characteristics

Number of patients

Factors NRG: 91 (88, 35%) RG: 12 (11, 65%) Total: 103 p Value

Age ≥ 90 4 (4.40%) 3 (25%) 7 (6.80%)

60–90 68 (74.73%) 7 (58.33%) 75 (72.82%)

< 60 19 (20.88%) 2 (16.67%) 21 (20.39%)

Male sex 69 (75.82%) 9 (75%) 78 (75.73%) 0.95

Female sex 22 (24.18%) 3 (25%) 25 (24.27%)

Head trauma 50 (54.95%) 5 (41.67%) 55 (53.4%) 0.30

Anticoagulation agents 9 (9.89%) 2 (16.67%) 11 (10.68%) 0.47

APAs 12 (13.19%) 6 (50%) 18 (17.48%) < 10−6

Diabetes mellitus 19 (20.88%) 4 (33.33%) 23 (22.33%) 0.33

High blood pressure 3 (40.66%) 8 (66.66%) 45 (43.69%) 0.08

Heart disease 5 (5.50%) 2 (16.67%) 7 (6.8%) 0.15

Shunt 0 1 (8.33%) 1 (0.97%) 0.005

Seizure 2 (2.20%) 0 2 (1.94%) 0.55

Ischemic stroke 3 (3.30%) 0 3 (2.91%) 0.78

Abbreviations: APA, antiplatelet agent; NRG, no-recurrence group; RG, recurrence group.
Note: A significant difference (p < 10−6) was observed upon comparing APA factor between the RG and the NRG.

Table 2 Patients with DM associated with other comorbidity

Number of patients

Factors NRG: 91 RG: 12 Total: 103 p Value

Head trauma + diabetes 11 (12.09%) 2 (16.66%) 13 (12.62%) 0.39

Anticoagulation agents+ diabetes 4 (4.40%) 1 (8.33%) 5 (4.85%) 0.55

Antiplatelet + diabetes 6 (6.60%) 2 (16.66%) 8 (7.77%) 0.22

High blood pressure + diabetes 13 (14.29%) 3 (25%) 16 (15.53%) 0.33

Heart disease + diabetes 1 (1.10%) 1 (8.33%) 2 (1.94%) 0.55

Seizure + diabetes 0 0 0

Ischemic stroke + diabetes 1 (1.10%) 0 1 (0.97%) 0.23

Abbreviations: DM, diabetes mellitus; NRG, no-recurrence group; RG, recurrence group.
Note: No significant difference is observed for any of these associations.

Table 3 Summary of preoperative imaging findings

Hematoma location NRG RG Total p Value

Left 33 (36.26%) 1 (8.33%) 34 (33.01%) 0.05

Right 25 (27.47%) 7 (58.33%) 32 (31.07%) 0.03

Bilateral 33 (36.26%) 4 (33.33%) 37 (35.92%) 0.8

Midline displacement

< 10 mm 51 (56.04%) 7 (58.33%) 58 (56.31%) 0.88

≥ 10 mm 40 (43.96%) 5 (41.67%) 45 (43.69%) 0.88

Hematoma density

Homogeneous 49 (53.85%) 6 (50%) 55 (53.4%) 0.80

Separated 9 (9.89%) 2 (16.66%) 11 (10.68%) 0.47

Trabecular 13 (14.29%) 1 (8.33%) 14 (13.59%) 0.48

Rebleeding 20 (21.98%) 3 (25%) 23 (22.33%) 0.70

Abbreviations: NRG, no-recurrence group; RG, recurrence group.
Note: A significant difference (p = 0.03) is observed for the right side location of the hematoma. Concerning the hematoma thickness, the NRG 
includes 91 patients, 33 with bilateral hematoma. As to the RG (12 patients), 4 of them had a bilateral hematoma.
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was delayed 1 day for stable patient without impairing con-
sciousness. All the demographic and comorbidity character-
istics of the 103 patients are summarized in ►Table 2. Some 
patients presented multiple comorbidities (16, 15.53%) who 
suffered from DM and high blood pressure (►Table 3).

Imaging Findings
By axial computed tomography (CT) scanning (thin cut, 
5-mm intervals), CSDH was diagnosed as a crescent-shaped 
subdural mass and was usually hypodense. It was unilater-
al and was located on the left side in 34 (33.01%) patients, 
was on the right side in 32 (31.07%) patients, and was bi-
lateral in the remaining 37 (35.92%) patients. The mid-
line displacement was superior or equal to 10 mm in  
45 (43.69%) cases. The imaging appearance was based on the 
density changes and was classified into the following groups: 
homogeneous appearance (hypodense, isodense, or slightly 
hyperdense relative to the gray matter of the brain) for 55 
(53.4%) cases, heterogeneous with a variable signal intensity 
for 11 (10.68%) cases, and trabecular with membranes for 14 
cases (13.59%) cases. For the remaining 23 (22.33%) cases, a 
recent bleeding aspect was observed. Concerning the brain 
atrophy, it was present in 13.2% in the NRG and 8.3% in the 
RG. These data are summarized in ►Table 3. Of the103 pa-
tients with 140 hemispheric CSDH, 37 were bilateral with a 
thickness that was < 16 mm. It varied from 16 to 24 mm in 
49 cases and was between 24 and 32 mm in 39 other cases. It 
was above 32 mm in 15 cases (see ►Table 3).

Surgical Procedure and General Management
Three (2.91%) patients were treated conservatively with cor-
ticoids because they presented with mild headaches during 
normal clinical examination. CT scans revealed small hema-
tomas with no important mass effects. Their follow-up in-
cluded clinical and imaging monitoring.

Soon after diagnosis, 100 (97.09%) patients underwent 
surgical treatment of their CSDH. The mean time between 
admission and surgery was 6 to 8 hours and was rarely  
> 24 hours. The surgical management strategy used at our 
institution included one standard burr hole performed 
under local anesthesia without saline irrigation for 63 pa-
tients with unilateral CSDH and for 24 other patients with 
bilateral CSDH (►Table 5). The 13 remaining patients with 
bilateral CSDH had more significant thickness and were 
operated on both sides during the same surgical session. 
In all cases, we inserted closed-system drainage. The tube 
was placed below the head level. This drainage was left in 
place for 48 hours. The operation time varied between 20 
and 30 minutes (average time: 25 minutes). Usually, appro-
priate hydration and postoperative bed rest was undertaken 
for 2 days. Afterward, a semisitting position, standing, and 
walking were recommended to avoid vein thrombosis in the 
lower limbs, and consequently, the risk of pulmonary em-
bolism. On average, the estimated amount of dark reddish 
fluid drainage was 139.9 mL. The mean length of hospital-
ization was 2.75 days (range: 2–8 days). A craniotomy was 
performed on two patients as a third procedure following 
failure of the burr hole approach. The size was frontotempo-
roparietal in one case and frontoparietal in the other case. 
Postoperative intracranial pressure monitoring was not re-
alized in our patients.

Results
Of the 100 patients with CSDH in 137 hemispheres that 
were treated surgically, 12 (11, 65%) with recurrences 
were readmitted because of symptom return. Imaging con-
firmed the recurrence. The average time after hospital dis-
charge was 17.63 days. Two patients required more than 
one reoperation. The location of the hematoma recurrence 

Table 4 Level of consciousness

Number of patients

Glasgow coma scale NRG: 91 RG: 12

15 63 (69.23%) 7 (58.33%)

13–14 18 (19.78%) 4 (33.33%)

≤ 12 10 (10.99%) 1 (8.33%)

Total 91 12

Abbreviations: NRG, no-recurrence group; RG, recurrence group.
Note: Note that 33 patients showed disturbed conscious level at time 
of presentation.

Table 5 Surgical procedure

Location of the drainage tube

Location NRG RG Total p Value

Parietal 84 (92.31%) 12 (100%) 96 (93.20%) 0.80

Frontal 4 (3.30%) 0 3 (2.91%)

Volume of evacuated 
blood (cc)

143.6 111.1 139.9 0.32

Bilateral CSDH (37 cases): side of surgery

NRG RG

One side: 24 22 2

Two sides: 13 11 2

Abbreviations: CSDH, chronic subdural hematoma; NRG, no-recurrence group; RG, recurrence group.
Note: The most frequent surgery area was the parietal bone. In case of bilateral CSDH, unilateral surgery was more performed.
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was in the right hemisphere in seven patients, bilateral in 
four patients, and on the left side in one case (►Figs. 3, 4). 
These figures show the bilateral hematoma at admission 
(►Fig. 3) and the recurrence on the left side that required 
a second procedure (►Fig. 4). The mean age of these nine 
men and three women was 73.25 years (range: 45–96). No 
significant differences between the NRG and the RG were 
observed regarding head trauma (p = 0.30), hypertension 
(p = 0.08), DM (p = 0.33), history of using anticoagula-
tion agents p = 0.47), heart disease (p = 0.15), or seizures  
(p = 0.55). Of the 18 (17.48%) patients who were prescribed 
APA, warfarin, or aspirin, 6 (5.83%) required a second sur-
gery. A significant difference (p < 10-6) was observed upon 
comparing this factor between the RG and NRG (►Table 1). 
However, no significant differences were observed for the 
association of DM with any other comorbidity (►Table 2). 
According to the imaging data (location, density, and 
thickness of the hematoma), there was no statistically sig-
nificant difference between the two groups, except for the 
right location (p = 0.03) (►Table 3).

Outcome
The morbidity in this study included one case of meningi-
tis that was sufficiently treated with appropriate antibiotics, 
a wound infection in 1 patient, seizure in 5 patients, 
asymptomatic pneumocephalus 5 cases, and 12 cases of 
recurrence as mentioned previously. As for mortality, three 
patients died during the period of hospitalization. The first 
was a 91-year-old man with a history of hypertension, 

stroke, DM, and coagulation disorders who was operated 
on three times. His last procedure consisted of an evacua-
tion through a craniotomy. He developed septicemia due to 
severe pneumonia. The second was 90 years old with med-
ical records of impaired coagulation. After a slight clinical 
improvement during the first postoperative hours, his sta-
tus worsened gradually via respiratory distress syndrome. 
His brain CT scan showed a fatal acute subdural hematoma.  
Diagnosis of associated pulmonary embolism was also sus-
pected without confirmation via CT angiogram. The third 
patient, a 96-year-old man was admitted having a poor gen-
eral health condition and altered mental status with stupor. 
The CT scan confirmed a bilateral CSDH. The procedure con-
sisted of drainage through one right burr hole. The same clin-
ical examination persisted after this surgery. A new CT scan 
showed a recurrent hematoma, which was evacuated via two 
right burr holes on the same side. Deterioration of his neuro-
logic status, pneumonia, and postoperative renal insufficien-
cy were the milestones of the inevitable outcome.

Discussion
According to D’Errico and German,16 J. Johannes Wepfer was 
the first to describe an authentic report of CSDH in 1657. 
Gratifying clinical results corroborated by imaging are usu-
ally achieved (►Figs. 1, 2). Morbidity and mortality are 
comparable with those observed for surgeries of other brain 
space-occupying lesions. In contrast, the rate of recurrence is 
relatively high at 26% (►Figs. 3, 4). The issue of recurrence 

Fig. 3 Axial computed tomography scans demonstrating bilateral large 
hypodense chronic subdural hematoma overlying the two convexities 
with recent bleeding around high-density membranes on the right 
(white arrows). There is no midline shift.

Fig. 4 Postoperative axial computed tomography scans obtained 
following burr hole evacuation (white arrows) of the hematomas, 
displaying persistence of the left-sided chronic subdural hematoma 
with subdural air. Note minimal residual hematoma on the right.
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still is a matter of debate as illustrated by the following 
report titles: “Can Recurrence of Chronic Subdural Hemato-
ma Be Predicted?”17 and “Is the Recurrence Rate of Chronic 
Subdural Hematomas Dependent on the Duration of Drain-
age?”18 In this report, 12 (11.65%) patients showed a recur-
rence of their hematoma. There were 18 (12%) recurrences 
among the 149 CSDH cases in the study by Kale et al,18 nine 
(10%) recurrences in 90 patients in the study by Han9 who 
identified 104 (13.8%) patients with recurrence after sur-
gery for CSDH in a group of 756 patients. However, there 
is a large amount of variability in the literature concerning 
this second surgery (see ►Table 6). To understand this sig-
nificant rate of recurrence, neurosurgeons continue to pay 
particular attention to factors that increase the likelihood 
of developing recurrent CSDH. RF has not been formally 
established; however, previous studies, which are some-
times dissimilar, have identified some RF in terms of patient 
characteristics, imaging data, and treatment. In this study, 
numerous factors, such as head trauma, hypertension, DM, 
history of using anticoagulation agents, APA, heart disease, 
seizures, hematoma location, midline displacement, and 
thickness of the hematoma, were considered.

Patient Characteristics
Seventy-five patients were older than 60, 31 were older than 
80, and 7 were older than 90. Age and sex were not statisti-
cally significant in our study. Some authors9,11 have suggest-
ed that advanced age is an independent factor for recurrence. 
Concerning the patient’s memory of a slight head injury, this 
was observed in the disease history for only approximately 
one-half (53.4%) of the patients, and five were in the RG. This 
is in accordance with the data in the literature. In our study, 
underlying medical diseases, such as hypertension, heart 
diseases, and seizures, were also not related to the recurrence 
of CSDH. Given the increasing number of diabetic patients 
worldwide, current estimates of DM prevalence by 2030 is 
439 million adults worldwide.19 We were interested in the 
DM factor and the association of DM with other diseases, 
which has not been reported. In our study, we recorded  
23 (22.33%) patients with DM, and 4 cases were in the RG. 
DM alone or associated with a concomitant disease was not 
an RF for recurrence in our study. The significance of DM 
as an independent RF for recurrence is still inconsistent.11 
In 2017, Abdelsadg et al4 conducted a systematic review 

to evaluate the available literature that addresses the RF 
for CSDH recurrence and found that the role of persistent 
hyperglycemia in CSDH recurrence is controversial. Many 
authors have demonstrated that DM is an independent pre-
dictor of the recurrence of CSDH.7,13 The exudate of macro-
capillaries in the outer membrane has shown to influence 
the recurrence of CSDH as mentioned by Song.11 In contrast, 
Yamamoto et al15 found that patients without DM had a 
higher recurrence rate than those with DM. They asserted 
that DM decreases rebleeding in CSDH patients because 
the blood of patients with DM has a hyperviscosity, high 
osmotic pressure, and increased platelet aggregation. Our 
results support a clear association between APA and recur-
rent CSDH (p < 10−6). This is consistent with the report by 
Rust et al20 who reported that there is a 42.5 times higher 
possibility of developing CSDH when taking warfarin (APA) 
compared with those who are not taking this drug. Wang 
et al21 performed meta-analysis of 10 studies and showed 
that thrombotic agents were RF for CSDH. For Wada et al,14 
preoperative oral APA administration was significantly as-
sociated with a higher level of recurrence. This relation-
ship disappeared when this factor was associated with DM  
(p = 0.22). Other studies are not always consistent. Suarez 
and Kapinos12 and Fujitani et al8 found no relationship 
between the use of these medications and rebleeding.

Imaging Features
Concerning the location, our study is consistent with the 
literature data that show that the left predominance of CSDH 
is influenced by anatomical asymmetry of the cranium (being 
more flat on the right side). However, a significant differ-
ence was observed (p = 0.03) for the right side, which was 
more affected in the 7 (58.33%) patients in the RG than in the  
25 (27.47%) patients in the NRG. To our knowledge, this is the 
first report of such findings. Further research will be required 
to confirm this result. It is well known that patients are advised, 
after their first intervention, not to sleep on the operated side 
of the head, which is commonly the left side. Residual fluid or 
recurrent hematoma may collect easier in the right side, espe-
cially in a lateral decubitus position according to the laws of 
physics and cerebrospinal fluid circulation. This explanation 
may be particularly relevant in the case of a CSDH with homo-
geneous appearance on the CT scan. According to our analysis 
of the literature data, controversial findings have been report-
ed. In the study by Huang et al,22 a recurrence rate of up to 
28.00% was observed for the bilateral disease, which was high-
er than 9.59% for the unilateral disease (p = 0.042). Although it 
was not a statistically significant difference, unilateral CSDH 
has been more frequently related to recurrent CSDH in some 
studies.12 Mixed-density hematoma and midline displace-
ment are independent factors for unilateral CSDH recurrence.8 
Heterogeneous hematomas and bilaterality are significant RF 
as shown by preoperative CT findings.11 Amirdjamshidi et al23 
and Oishi et al24 showed that high-density hematoma was sig-
nificantly associated with recurrence of CSDH. Septated hema-
tomas are more difficult to drain because disruption of each 
compartment is necessary for complete drainage, and they are 
significantly related with recurrence.11

Table 6 Frequency variability of recurrent CSDH in the literature

Author, year Number of cases Recurrent CSDH

Kale et al, 2017 90 9 (10%)

Han et al, 2017 756 104 (13.8%)

Huang et al, 2013 73 7 (9.2%)

Stavrinou et al, 
2017

195 35 (17.9%)

Qian, 2017 242 39 (16.1%)

Torihashi et al, 2008 343 61 (17.7%)

Our series, 2017 103 12 (11.6%)

Abbreviation: CSDH, chronic subdural hematoma.
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Treatment
From the surgical point of view, our procedure included 
the one burr hole drainage procedure without saline 
irrigation, which was performed in 63 cases of unilateral 
CSDH. Twenty-four cases of bilateral location were evacu-
ated using this technique. Surgery on both sides was real-
ized in the 13 remaining cases, which were associated with 
severe thickness of the hematoma; 11 of these were in the 
NRG and 2 were in the RG. In all cases, we inserted closed- 
system drainage. This approach was dictated by our daily 
practice. No parameter seemed to us worthy of study. On 
the opposite, for Sundaravadhanan and Deb,25 it is essen-
tial to excise the culprit membrane through craniotomy to 
prevent recurrences. Finally, larger amounts of residual air 
in the postoperative hematoma cavity were associated with 
recurrence of CSDH.23,24

Limitations of the Study
The limitations of this study include the small sample 
size and the patient population in which all patients were 
from the same district and were managed according to the 
experience of one surgical team. Concerning the RF, other 
uncommon parameters, such as alcohol abuse, smoking, and 
residual air in the hematoma cavity were not evaluated in 
this study. Despite these limitations, our report provides new 
contingent RF for recurrent CSDH. Future studies are required 
to confirm or to invalidate the right location of the cranium 
as the predilection. Studies should be focused on possible 
causes, such as patient characteristics, especially skull anat-
omy, the outcome including the head position, duration of 
drainage, and presence or not of pneumocephalus.

Conclusion
Many published studies have attempted to identify the RF 
leading to recurrent CSDH. There is currently no consensus 
regarding these RF that could be implicated. Our results 
confirm, on the one hand, the results of other studies, APA 
are an RF for recurrent CSDH and invalidate, on the other 
hand, the association of DM with other concomitant diseas-
es, which was our first postulation and has never been stud-
ied before. Moreover, our analysis indicates that the right 
side of the cranium appears to be more frequently affected 
than the left.

Note
Our study was conducted in accordance with the Helsinki 
Declaration. In June 2015, it was approved by the ethics 
committee, and informed consent was obtained from each 
patient or from a member of the patient’s family.
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