
Introduction

Chronic subdural hematoma (CSDH) is characterized
by an “old collection” of blood and blood breakdown
products in the subdural space typically in elderly and
rarely in young people. The frequency is 58.1 cases per
100.000 population per year in patients over 65 years
of age and only 3,4 cases per 100.000 population per year
under 60 years of age (1). The symptoms often occur sud-
denly and mimic an ischemic stroke (2) with motor weak-
ness, dysphasia, amnesia or decreased level of con-
sciousness. Most patients have a favorable prognosis if
proper surgical treatment is chosen. 

The etiology remains unknown in over 25% of ca-
ses because many patients have not experienced a prior
traumatic event (3, 4) and others only a mild trauma (5).
The  spontaneous re-bleeding from the membranes co-
vering the CSDH (6-8) is the mechanism of  increasing
the hematoma and beginning of symptoms. Fragile neo-
vessels in the membranes that cover the CSDH and an
imbalance between activated coagulation and fibri-
nolysis have been discussed as possible causes of multi-
ple re-bleeding events and the chronic nature of the sub-
dural hematoma especially in young people (9). Other
causes of poor outcome are ethylism and anticoagulant
therapy (10).

To prevent complications and re-bleeding after sur-
gical treatment of CSDH it is important to assess the risk
factors as coagulation disorders especially in young pa-
tients with no history of head trauma, alcohol abuse or
anticoagulant therapy (11). This study was designed to
evaluate the possible correlation between coagulation di-
sorders (i.e. disorders giving rise to enhanced bleeding ten-
dency) and the occurrence of CSDH in young patients.
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Aim. Chronic subdural hematoma (CSDH) is typically in elderly
and rarely in young people.  To prevent complications and re-bleeding
after surgical treatment of CSDH it is important to assess the risk fac-
tors as coagulation disorders especially in young patients (below 65
years) with no history of head trauma, alcohol abuse or anticoagulant
therapy.

Patients and methods. This study consists of 16 patients (12 ma-
les, 4 females) with age ranging from 27 to 59 years (median 48,25

years) operated for CSDH. All patients are submitted to routine coa-
gulation parameters pre-operatively and complete screening for unk-
nown coagulation deficit in the follow-up.

Results. Factor VII was altered in 6 out of 16 patients and one pa-
tient had the alteration of the Von Willebrand factor. Recurrence oc-
curred in 4 out of 16 patients and all of these patients were positive for
factor VII deficiency.  Three pts were in therapy with ASA. No patients
were alcoholists or suffered from hematological disease.

Conclusion. In this study we documented that the decreased acti-
vity of VII factor may play a role in the pathophysiology and recurren-
ce of spontaneous CSDH in young adults. We suggest that for young pa-
tients aged under 65 y.o. suffered from CSDH the screening of coagu-
lation factors is useful to planning a safely and correct surgical therapy.
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Patients and methods

This study consists of 16 patients (12 males, 4 females)
with age ranging from 27 to 59 years (median 48,25
years) operated for CSDH. The target age of patients po-
pulation is below 65 years in accordance with the defi-
nition of elderly population of the World Health Or-
ganization (WHO) (12). Patients were admitted to our
department for treatment of CSDH over a period of 3
years (2013-2016). The present record concerns patients
with diagnosis of CSDH made by CT scan and opera-
ted in emergency at our department (Fig. 1). All patients
are submitted pre-operatively to routine coagulation pa-
rameters (INR, PTT, PT, fibrinogen, platelets) and com-
plete screening for unknown coagulation deficit in the
follow-up (VII, VIII, XIII, von Willebrand factor and
ristocetin co-factor). For this study the normal range of
factor VII activity was 70-120%.

At admission patients’ past medical history was re-
corded concerning alcohol abuse, anticoagulant therapy,
hematological disease, head trauma; GCS scale and stan-
dard neurological evaluation was also performed. Under
local anesthesia were performed a single burr hole cra-
niotomy, irrigation with saline solution, evacuation of the
hematoma and positioning of subdural closed system of
passive or active drainage. Routine CT scan was perfor-
med 48 hours after surgery with subsequent drainage re-
moval (Fig. 2). Patients were discharged on the 4-6th day
post-surgery. CT scan and neurological examination were
performed at 30th days after discharge.

Results

All patients had preoperative normal standard coa-
gulation parameters (INR, PTT, PT, fibrinogen, pla-
telets). Haematomas were unilateral in 12 cases and bi-
lateral in 4 cases. A definite history of head injury was
obtained in 12 patients out of 16. In the follow-up the
dosage of Factor VII  (FVII) was abnormal in 6 out of
16 patients and one patient had the alteration of the von
Willebrand factor. Recurrence occurred in 4 out of 16
patients (Figs. 3 and 4) and all of these patients were po-
sitive for factor VII deficiency. Three pts were in therapy
with ASA. No patients have an history of cerebral va-
scular malformations, arachnoid cysts, were alcoholists
or suffered from documented hematological disease. One
patient with a history of politrauma occurred one
month before admission, was operated in general ane-
sthesia for subdural chronic hematoma and vertebral frac-
ture with a short fixation (13, 14) not healed with cor-
set. One patient was operated of vertebral fixation two
months before admission for lumbosacral spontaneous
pyogenic spondylodiscitis (15).

Discussion

CSDH is one of the most common clinical entities
in daily neurosurgical practice. It is characterized by a
well defined and encapsulated collection between the dura
mater and arachnoid membranes containing a mixture
of fluid and coagulated blood in various stages (16, 17).
The pathogenesis of CSDH begins with an head trau-
ma often misunderstood with injury of micro-vessels and

Figure 1 - Preoperative TC scan.

Figure 2 - Immediate postoperative TC scan.
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collection of blood in the subdural space. Spontaneous
resolution may occur, but surgical evacuation is indicated
in patients who deteriorate or do not improve. The most
common surgical technique to treat CSDH is twist-drill
craniotomy with a mortality rate of 2-4% (18). An early
diagnosis and surgical drainage allow complete recovery
in most cases with a recurrence rate reported to range
from 2.3 to 33%.

One of the most frequent surgery complication of
CSDH is the post-operative subdural re-bleeding.
CSDH is considered to be a self-perpetuating inflam-
matory process involving the dura mater. It has been re-
ported that a high concentration of inflammatory cy-
tokines in the neomembrane of the subdural hematoma
is correlated with the recurrence and this is more evident
in patients with missing coagulation factor (19) or an-
ticoagulant therapy. For these patients the treatment of
choice is the replacement of the missing factor and/or
suspension of therapy before surgery. In patients under
65 years with diagnosis of CSDH with no history of head
trauma, anticoagulant therapy or alcoholic abuse it is rea-
sonable to assume a coagulation disorder. In this series
of  patients under 65 years operated for  CSDH 6 pts
have a factor VII deficiency (37,5%) unknown before
surgery. 

FVII deficiency (20, 21) is the most common auto-
somal recessive coagulation disorder (1 in 500 000) and
it is typically clinically heterogeneous, ranging in seve-
rity from lethal to mild, or even asymptomatic. FVII is
hepatically synthesized and encoded by the FVII gene
(F7) located on chromosome 13, 2.8 kb upstream of the

FX gene. Both coagulant and antigenic plasma FVII le-
vels are influenced by genetic and environmental factors
(sex, age, cholesterol and triglyceride levels); FVII levels
are also modulated by F7 polymorphisms.

FVII deficiency is phenotypically variable: some pa-
tients do not bleed despite very low FVII activity, whe-
reas others with similar levels experience frequent blee-
dings. Extensive hemarthrosis and gastrointenstinal
(GI) and central nervous system (CNS) bleeds are among
the manifestations in patients with severe FVII deficiency.
Additional symptoms are epistaxis, muscle hematomas,
postoperative bleeding and menorrhagia, with life- or
limb-threatening bleeding being relatively rare. 

However, CNS hemorrhage was reported to have a
high incidence (16%) in a series of 75 patients (22, 23). 

Various therapeutic options are available for FVII de-
ficiency (24, 25), including FFP (fresh frozen plasma)
and PCCs (Prothrombin complex concentrates) howe-
ver FVII concentration in both are low and therefore they
are not optimal treatments. Recombinant FVIIa is ge-
netically engineered and considered the optimal repla-
cement therapy as used at a low dose (10-30 µg/kg).
Prophylaxis is debated in FVII deficiency but has been
used in those with severe bleeding. There is continuing
concern that factor VIIa may cause thromboembolic side
effects largely because it is an activated factor given in
doses to raise FVIIa levels more than 1000-fold. Evidence
to date, however, suggests that recombinant FVIIa is both
safe and effective. It is likely that the safety of the pro-
duct is due to its selective location at the site of bleeding.
Thrombotic events (myocardial infarction, stroke, pul-

Figure 3 – Recurrence. Figure 4 - Second operative procedure (craniotomy).
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monary embolism, and deep venous thrombosis) have
occurred in patients with a predisposition to thrombo-
tic complications such as diabetes mellitus, obesity, can-
cer, and atherosclerotic cardiovascular disease, and ad-
ministration of recombinant FVIIa to such patients
should be approached with caution. Adverse events have
not been related to dose. 

In the present study 4 patients out of 16 (25%) have
a recurrence of hematoma; anyway, taking in account
the limited sample size, it is remarkable that all recur-
rences occurred in patients with factor VII deficiency.
In normal coagulating patients Stroobandt et al. (26) quo-
ted a percentage of 22% of recurrence and  Svien and
Gelety a rate of 37% in patients undergoing craniotomy
and 20% in those receiving a single burr hole for drai-
nage (27). In our study, bilateral CSHD occurred in 20%
of patients and this is comparable with rates between 16

and 20% of other series (28). In large studies (2, 29) a
history of head trauma in CSDH is reported  approxi-
mately in 50-80% of cases. We ascertained a traumatic
origin of the CSH in 90% of patients. No major com-
plications were observed and all operated patients hea-
led.

Conclusion

In this study we documented that the decreased ac-
tivity of VII factor may play a role in the pathophysio-
logy and recurrence of spontaneous CSDH in young
adults. We suggest that for  young patients aged under
65 years suffered from CSDH the screening of coagu-
lation factors is useful to planning a safely and  correct
surgical therapy.
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