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Abstract

Introduction: Chronic subdural hematomas (CSH) often manifest as a consequence of mild trauma in the elderly
population. Nevertheless, it has been observed that there has been a rise in the population of individuals diagnosed
with chronic subdural hematoma who were undergoing consistent anticoagulant treatment. The present study aims
to demonstrate the correlation between the use of earlier generation anticoagulant medications and the increased
incidence of hemorrhagic subdural cranial hematoma (HSCH). This association is mostly attributed to challenges
in effectively managing the international normalised ratio (INR) and the potential risk of drug overdose.
Method: The study was done in the Jawaharlal Nehru Medical College and Hospital, Bhagalpur, in India over the
period spanning from September 2021 to September 2022.

Results: The findings indicate that the highest proportion of patients, accounting for 24.71%, were on
anticoagulant treatment and fell within the age range of 51 to 60 years. In 37.07% of instances, individuals who
had anticoagulant medication exhibited INR values within the normal range, while 35.95% of these patients
displayed INR levels beyond the threshold. Nineteen individuals in our study had deaths, all of whom were on
anticoagulant treatment with earlier generation medications.

Conclusion: The broad use of anticoagulant medication, both for preventive and therapeutic objectives, is a
significant strategy in addressing the high incidence of hemorrhagic stroke and cerebral haemorrhage. The
improper and excessive use of anticoagulant medication, along with the excessive reliance on complex
terminology and the development of newer generations of anticoagulant pharmaceuticals, contributes to a
heightened occurrence of hemorrhagic subarachnoid cerebral haemorrhage (HSCH). The use of novel
anticoagulant medication is favoured due to its reduced reliance on regular laboratory testing. The monitoring of
International Normalised Ratio (INR) is a crucial aspect in clinical practise.
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Introduction

The aetiology of chronic subdural hematoma
(CSDH) remains uncertain despite its prevalence as
a frequent form of intracranial haemorrhage. There
has been a rise in the prevalence of chronic subdural
hematoma (CSDH) is on the rise among the older
population, with reported worldwide occurrences
ranging from 1 to 13.5 cases per 100,000 individuals
[1-4]. A notable prevalence of chronic subdural
hematoma (CSDH) is reported in individuals who
are 65 years of age and older, with an incidence rate
ranging from 60 to 80 cases per 100,000 individuals
within this cohort [5].

The management of chronic subdural hematoma
(CSDH) is rather straightforward, largely involving
the implementation of a simple surgical procedure
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known as burr-hole trephination and drainage. The
prognosis is favourable, however, studies have
indicated a rather high recurrence rate ranging from
2% to 38% [6-9]. Despite the extensive study that
has been undertaken on the relatively high rates of
recurrence, the findings of the studies on the
mechanism and the risk factors remain controversial
[10, 11]. The purpose of the present study was to
analyze the association between the wuse of
antiplatelet or anticoagulant medication and CSDH
recurrence in patients at a single institution.

Methods

The study was conducted at the Jawaharlal Nehru
Medical College and Hospital, Bhagalpur, in India
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between September 2021 to September 2022,
including a total of 349 patients with HSCH who
underwent surgical intervention from 2016 to 2021.
During the conducted examinations, the primary
objective was to investigate the factors contributing
to the rising prevalence of HSCH individuals, with
particular emphasis on both the senior demographic
and, notably, the younger cohort.

The patients were categorised into three groups
based on the kind of anticoagulant medication
administered. The infrequent laboratory monitoring
of anticoagulants such as Aspirin, Cardiopirin, and
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Plavix is chosen for their protective effects. The use
of traditional anticoagulants such as Farin, vitamin
K, and Sintrom necessitates obligatory laboratory
monitoring. New anticoagulants, which exhibit
selective activity towards either thrombin or
coagulation factor Xa, have been developed to
eliminate the need for laboratory monitoring.

Results

From a total of 349 operated patients, 89 (25.50%)
were on the anticoagulant therapy, applied both for
therapeutic and preventive purposes (Table 1).

Table 1: Total number of operated patients from HSCH

Years Number of operations Without AKTh With AKTh

2016 34 28 6

2017 47 33 14

2018 62 45 17

2019 68 50 18

2020 72 53 19

2021 66 51 15

All 349 260 89
Patients aged 71-80 years were most often treated and accounted for 27.79% (Table 2).

Table 2: Age of patients operated on HSCH

Age Without AKTh With AKTh

41-50 24 17

51-60 55 22

61-70 75 18

71-80 77 20

<80 29 12

All 260 89

The lowest percentage of patients, 2.24% of them, used anticoagulant medicines of the new generation, while as
many as 76.40% of patients were on anticoagulants of the old generation 21.34% used anticoagulants as a
prophylactic measure (Table 3).

Table 3: Type applied AkTh

Age Protective Th Old AkTh New AKTh
41-50 5 11 1
51-60 4 17 1
61-70 4 14 0
71-80 5 15 0
Over 80 1 11 0
19 68 2
All 21.34% 76.40% 2.24%

In 64.04% of the cases, the patients who were on the anticoagulant therapy had INR values within normal limits,

while 35.95% of them had the value of INR of over 3 (Table 4).

Table 4: Values of INR at the reception

Value of INR Protective Th Old Ak New Ak All
57
0.8-2.9 19 36 2 64.04%
Over 3 0 32 0 32
35.95%
All 19 68 2 89
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In 43.82% of cases, surgery was performed within 24 hours. The same percentage of patients was treated with
between 24 and 48 hours of the receipt, while 12.35% of the patients were delayed for even more than 48 h for
receiving the correction treatment, plasma and washed platelets, and the normalization of the INR values (Table

5).
Table 5: Possible surgery
Time Protective Ak 0Old Ak New Ak All
39
Within 24 h 19 2 43.82%
39
24-48 h 0 0 43.82%
11
Over 48 h 0 0 12.35%
89
All 19 2 100%

Complete recovery occurred at 71.91% of the patients, while at 21.34% death occurred, in the patients who were

on the older generation anticoagulant therapy (Table 6).

Table 6: The outcome of patients

Outcomes Protective Th Old Ak New Ak All
64
Recovery 18 44 2 71.91%
6
Neurological deficit 0 6 0 6.74%
19
Death 0 19 0 21.34%
89
All 18 69 2 100%

In the group with the protecting therapy, all 18
patients (100%) had a complete recovery, and the
frequency of this outcome was in this group
statistically significantly higher than in the group
with the anticoagulant therapy of the old generation
where at 44 (64%) of the patient’s full recovery was
recorded (Fisher’s exact test: p=0.001).

Death outcome in the group with the old generation
anticoagulant therapy occurred at 19 (21.34%)
patients, which is a statistically significantly higher
incidence than in the group with the protective
therapy, wherein death has not occurred in any of 18
cases (Fisher’s exact test: p=0.009).

Table 7: Reoperations
Reoperated Protective Th Old Ak New Ak
Number of patients 0 19 0

In 21.34% we were forced to repeat the surgery
(Table 7), and these were also patients who were
treated with the old generation anticoagulants.

Discussion

There has been a notable rise in the prevalence of
people diagnosed with HSCH, both inside our nation
and globally. The rise in life expectancy is a
contributing cause to the prevalence of this
condition, with advancements in diagnostic and
therapeutic capabilities in metropolitan areas, which
have also resulted in a higher number of affected
individuals. One concerning observation pertains to
the rising prevalence of HSCH patients in younger
age groups, with an increasing trend in the
proportion of HSCH patients who have had surgical
interventions and are receiving anticoagulant

Ranjan et al.

medication. Regrettably, there has been a growing
prevalence  of individuals afflicted  with
cardiovascular ailments, necessitating the use of
anticoagulant medication [8]. In our examination of
patients treated by HSCH, it was shown that 25.50%
of them were on anticoagulant therapy. This finding
aligns with previous research indicating a
substantial proportion of patients receiving such
treatment [9, 10]. The research findings indicate a
higher prevalence of the use of older generation
anticoagulation medication. Specifically, our
analysis reveals that 76.40% of patients received
treatment with anticoagulants from the older
generation. Continuous laboratory monitoring (INR)
and appropriate dose are necessary for the
administration of these medications [11].
Frequently, patients inadvertently exceed the
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recommended dosage of medications, either owing
to lack of attention or the inherent challenges
associated with maintaining strict control. Our study
findings indicate that a notable proportion of
patients, namely 35.95% of those receiving
treatment with older generation anticoagulants, had
an International Normalised Ratio (INR) over 3. The
INR number serves as a critical determinant in the
decision-making process regarding the need of
immediate surgical intervention. This becomes
particularly problematic in cases when a hematoma
exerts significant pressure on the brain, potentially
resulting in imprisonment and fatal consequences.

In the conducted research, it was observed that the
surgical procedures were delayed for a majority of
patients, namely 56.17% of them. In the majority of
instances (71.91%), patients who had surgery for
HSCH experienced full recovery. The occurrence of
death in patients receiving older generation
anticoagulant therapy was observed in 19
individuals, representing a statistically significant
higher incidence compared to the group receiving
protective therapy and new generation anticoagulant
therapy. In the latter group, none of the 18 cases
resulted in death (Fisher's exact test: p=0.009). The
novel oral anticoagulants have selective action on
thrombin (ximelagatran, dabigatranetexilate) or
coagulation factor Xa (rivaroxaban, apixaban,
edoxaban). In contrast to traditional anticoagulants
such as vitamin K antagonists, the aforementioned
agents exhibit a fast beginning of action and possess
a broader therapeutic range. Moreover, they do not
need the monitoring of prothrombin time (PT) by
laboratory analysis and seldom interact with dietary
and pharmaceutical substances. The anticoagulant
action of new parenteral anticoagulants is achieved
by either indirect means, such as with semuloparin
and idrabiotaparinux, or through direct inhibition of
the Xa factor, as shown with Otamixaban.
Additionally, these anticoagulants may also block
coagulation factor IXa, as seen with RB006. The
primary characteristics of these medications are a
prompt beginning of action and a consistent
anticoagulant effect. However, the majority of these
substances may be rapidly neutralised with the use
of an appropriate antidote [12].

The surgical procedure was repeated in 19 patients
as a result of hematoma recurrence. It is worth
noting that these patients were undergoing
medication with anticoagulants from the previous
generation. Thrombin and FXa have efficacy
throughout a broad spectrum of plasma
concentrations, therefore enhancing safety in the
context of their inhibition and reducing the
likelihood of overdose. Consequently, it is advisable
to consider the use of next generation anticoagulants
[13].
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Conclusion

The extensive use of anticoagulant medication, for
both prophylactic and therapeutic intentions, results
in a high incidence of hemorrhagic subdural and
subarachnoid haemorrhages (HSCH). The excessive
or irregular administration of anticoagulant
medication, namely the overuse of older generation
anticoagulants, results in a high incidence of
uncontrolled haemorrhaging. The inadequate
management of international normalised ratio (INR)
levels, particularly when using older generation
anticoagulants, might contribute to a higher
incidence of hemorrhagic subdural cranial
hematoma (HSCH), either owing to patient
ignorance or incapacity.

The use of novel anticoagulant medication is
favoured due to its reduced reliance on regular
laboratory investigations, specifically the need for
International Normalised Ratio (INR) monitoring.
Regrettably, the financial circumstances of our
patients preclude the adoption of the novel
anticoagulant medication of the latest generation.
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