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Abstract \
Aim: Chronic subdural hematoma (cSDH) is a common neurological condition, particularly among the elderly,
often presenting asymptomatically. This study aims to evaluate the efficacy of hydrocortisone as a monotherapy
in patients with cSDH.

Methods: In our clinic, patients over 18 years of age with newly diagnosed symptomatic cSDH detected by brain
computed tomography (CT) were evaluated according to the Markwalder Grading Scale, which measures
neurological outcomes from 0 to 4. Treatment was started with oral 100 mg hydrocortisone as monotherapy. A
single burr hole craniotomy (BHC) was performed on the cSDH in the surgery.

Results: A total of 102 patients were included in the study, with 47 assigned to the hydrocortisone group and 55
to the surgery group. The mean patient age was 66.8 years, with 58% being male. In the surgical group, 94.5% of
patients exhibited favorable outcomes postoperatively, with 6.5% requiring reoperation. In the hydrocortisone
group, 80.9% demonstrated clinical improvement at three months, while 19.2% required surgical intervention.
Adverse events were observed in 14.9% of the hydrocortisone group and 3.6% of the surgical group. The average
hospital stay was significantly shorter in the hydrocortisone group (2.9 vs. 6.8 days, p < 0.05).

Conclusions: Hydrocortisone monotherapy shows potential as a viable treatment for select ¢cSDH patients,
particularly those with mild to moderate symptoms. Further prospective studies are needed to validate its long-

term efficacy and safety.
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Subdural hematoma (SDH) is the accumulation of blood be-
tween the dura mater and arachnoid layers. SDH can be classified
into three different types, acute, subacute, and chronic, depending
on the timing of occurrence. Chronic SDH (cSDH) is considered one
of the most common, highly morbid neurosurgical diseases, with
blood slowly progressing in the subdural space and usually asymp-
tomatic accumulation *. Older adults (>70 years) are particularly
susceptible to cSDH due to increased brain atrophy, higher fre-
quency of anticoagulant therapy, and increased risk of head trauma
from falls 2. The annual overall incidence has been reported to range
from 1.5 to 20 per 100,000 people >*. The incidence increases with
increasing life expectancy and increased use of antiplatelet and an-
ticoagulation drugs °. Despite its increasing incidence, there is cur-
rently no standard treatment for the management of cSDH. When
symptomatic, burr hole craniostomy (BHC) or craniotomy is the
surgical technique. Corticosteroids, middle meningeal artery embo-
lization, and atorvastatin are also applied as other potential treat-
ment options with early results ¢7. Many studies have addressed the
outcomes of these procedures, recurrence and complication rates.
However, the best treatment strategies are still controversial. Sur-
gical treatment is the mainstay of treatment for patients with symp-
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toms such as loss of consciousness, paresis, and severe headache 8.
10

Although surgical drainage is an effective treatment for subdural
hematoma, recurrence can occur (in approximately 10% of pa-
tients) ***2, and carries the risk of potential postoperative morbid-
ity and mortality such as rebleeding, cerebral infarction, tension
pneumocephalus, and surgical site infection *3**. In the elderly (>70
years) with cSDH, less invasive interventions are usually recom-
mended due to concerns about additional systemic diseases and
high surgical risk **€. Given the strong impact of increasing life ex-
pectancy and advanced age on the incidence of cSDH, it is increas-
ingly important to better elucidate optimal treatment strategies.

Despite numerous studies, the mechanism of cSDH formation is
unclear, but the generally accepted mechanism is that; bleeding is
involved in the disease process and spread by triggering neoangio-
genesis and fibrinolysis due to increased inflammation, increasing
vascular permeability, and causing abnormal fluid accumulation in
the subdural space *7,*8. For these reasons, corticosteroids are
widely used as adjuvant or monotherapy treatment for cSDH, and
although some studies suggest that corticosteroids alone are effec-
tive for cSDH *°,2°, some studies claim that corticosteroids are use-
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less for cSDH or even worsen it 2%, Studies on steroids have been
performed with long-acting dexamethasone. However, there is no
study on the effect of short-acting hydrocortisone on ¢SDH, and
there is limited evidence. Therefore, we aimed to evaluate the effi-
cacy and safety of hydrocortisone in cSDH patients.

Totally 125 patients over 18 years old with newly diagnosed
symptomatic cSDH detected by brain computed tomography (CT)
were included in the study. During follow-up of cSDH cases, clinical
signs were determined by symptoms, and brain CT scans.

We used the Markwalder Grading Scale %2, which measures neu-
rological outcomes from 0 to 4. The Markwalder grading scale is a
system for the assessment of cSDH; the scores are 0 (asympto-
matic), 1 (headache only), 2 (moderate focal neurological deficit), 3
(severe focal neurological deficit), 4 (coma with lack of motor re-
sponse to painful stimuli).

Patients with Markwalder grading scales 1, 2, and 3, recurrent
or residual, unilateral or bilateral cSDH on brain CT scan, hematoma
thickness less than 25 mm, midline shift less than 5 mm, and coagu-
lation profile within normal limits were included in the study.

Patients with Markwalder grade 4, hematoma thickness greater
than 25 mm, midline shift greater than 5 mm, history of cranial sur-
gery (such as hydrocephalus), use of immunosuppressive and
chemotherapeutic drugs, uncontrolled diabetes, active varicose
veins or rectal bleeding, and active gastric ulcer were excluded from
the study.

Patients were given 100 mg hydrocortisone orally in two di-
vided doses with 40 mg proton pump inhibitor for the first two
weeks and 60 mg hydrocortisone orally in two divided doses with
40 mg proton pump inhibitor for the next two weeks. For the follow-
ing week, 30 mg hydrocortisone was given in two divided doses
every 24 hours. During this period, patients were evaluated for ep-
igastric pain and blood sugar level.

The patient was followed in the neurosurgery clinic for the first
3 days of oral hydrocortisone treatment. Then, he was discharged
home with instructions and was followed up regularly in the outpa-
tient clinic for up to 90 days. The patient's first follow-up appoint-
ment was 2 weeks later, the second follow-up was 4 weeks later, and
continued in this manner for up to 3 months.

Single BHC was performed on the cSDH under local anesthesia
or general anesthesia with sedation. If the hematomas were bilat-
eral, bilateral single BHC was performed. In order to drain the sub-
dural hematoma, the subdural space was irrigated intraoperatively
with isotonic saline solution at room temperature. Finally, a flexible
rubber drain was placed in the hematoma area. Postoperative sub-
galeal drainage was performed together with burr hole drainage.
Patients were generally kept in the supine position the day after sur-
gery, until the drain was removed. A total of three days of prophy-
lactic antibiotics were given perioperatively and postoperatively.

Clinical information of all patients (medical history, age, gender,
neurological symptoms, neurological examination findings, clinical
findings including surgical information, Glasgow Coma Scale (GCS),
Markwalder Grading Scale, radiological imaging findings) was col-
lected using a retrospective file review. Routine preoperative base-
line blood samples were taken from patients admitted to the hospi-
tal for blood tests.

Comparisons were made using the Kruskal-Wallis test. Differ-

https://dergipark.org.tr/en/pub/jocass

ences between groups were evaluated with the Mann-Whitney U
test. An independent or paired sample t-test was used to compare
H-scores. P value <0.05 was considered statistically significant. Data
analysis was done with SPSS for Windows version 23 (IBM Corp).

A total of 125 patients treated for cSDH in our clinics were
included in the study. No data was available from 15 patients who
did not come for follow-up visits. Eight patients were excluded from
the study because they did not use the hydrocortisone treatment
given according to the procedure. As a result, 102 patients were
included in the study. Forty-seven of them were assigned to the
hydrocortisone group and 55 to the surgery group.

Fifty-nine of the patients were male (58%), and the mean age
was 66.8 years. Of note, 13.8% were under 30 years of age and had
previously suffered minor head trauma. Most of the patients
(64.7%) were already receiving anticoagulant antithrombotic
therapy, and 71.5% of the patients had minor trauma even if it is
insignificant (Table 1. Characteristics of the Patients).

Characteristics of the Patients

Characteristic Hydrocortisone  Surgery
(N=47) (N =55)
Age 65.3 67.4
Gender
Male 25 34
Female 22 21
Symptoms at presentation
Headache 38 47
Nausea or vomiting 6 8
Seizure 8 14
Gait disturbance 6 9
Pre-op GCS Scale
Mild (13-15) 36 37
Moderate (9-12) 11 16
Severe (3-8) 0 2
Known head trauma 35 38
CSDH on CT
Unilateral 31 33
Bilateral 16 22
Score on Markwalder Grading
Scale at admission
0-1: Asymptomatic or only 23 21
headache
2: Moderate focal neurological 22 30
deficit
3: Severe focal neurological 2 4
deficit
Any antithrombotic medication 34 32
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Atbaseline, clinical features were similar in the two trial groups;
2% of the patients had a GCS score of 3 to 8 at presentation, and
91.2% had a GCS score of 13 to 15. In the hydrocortisone group,
fewer patients were able to move independently without any
assistance before being diagnosed with cSDH than in the surgical
group. In our study, 9.56% of the patients had diabetes mellitus,
15.27% had ischemic heart disease, and 18.31% had hypertension.

In the surgical group, a favorable outcome and cure was
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observed in 52 of 55 patients (94.5%) after surgery. Three of the 55
patients (6.5%) in the surgery group underwent reoperation for
cSDH.
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In the hydrocortisone group, while no significant resorption of
the hematoma was observed at month one (8.5%), a favorable
outcome was observed in 38 of the 47 patients (80.9%) at month
three. There was a difference of 7.2 points in favor of the surgery
group.

Nine of the 47 patients (19.2%) in the hydrocortisone group
underwent surgery due to hematoma. Two of the 47 patients (4.2%)
in the hydrocortisone group underwent reoperation for cSDH. The
difference between the trial groups was 6.2 percentage points, in
favor of the hydrocortisone group. A total of five patients
underwent multiple operations (two in the hydrocortisone group
and three in the surgical group) (Figures 1,2).

Of the 102 patients, 5.9% had Markwalder Grade 3, and 51% had
Markwalder Grade 2. Of the patients with Markwalder Grade 0-1,
43.1% had complete resolution of the hematoma after 3 months.
Functional outcomes as measured by Markwalder Rating Scale
scores at discharge and at 3 months are shown in figures 3,4.

Death was reported at three months in one of 47 patients (2.1%)
in the hydrocortisone group, in three of 55 patients (5.4%) in the
surgery group. Adverse events of particular interest occurred in
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seven of 47 patients (14.9%) in the hydrocortisone group. These
included hyperglycemia in three, new-onset psychosis in two, and
gastric complaints in two patients. However, no serious side effects
occurred with additional medical therapy. Superficial wound
infection occurred in two (3.6%) patients in the surgery group whic
were cured with medical therapy. The mean total hospital stay was
2.9 days in the hydrocortisone group and 6.8 days in the surgery
group. The difference was found to be statistically significant
(p<0.05).

Despite the high incidence of ¢SDH and the vast literature on
treatment, a standard treatment model or guideline for the treat-
ment of cSDH remains elusive. Surgery is the best option for cSDH
patients with Markwalder grades 3 and 4, hematoma thickness
greater than 25 mm, and midline shift greater than 5 mm. The com-
monly performed surgical treatment is BHC or craniotomy 2324,
However, elderly patients are at particularly high risk for complica-
tions from open surgery and general anesthesia 2°. Regarding cSDH
is usually seen in the elderly population, and the increasing preva-
lence of antiplatelet use, and comorbid systemic diseases by aging;
more data to guide treatment decisions becomes obviously im-
portant.

In elderly patients, the length of hospital stay after surgery was
significantly longer than hydrocortisone group (2.9 days, 6.8 days,
P<0.05). This may be related to the greater effect of general anes-
thesia and surgery in elderly patients 2°.2¢,

The treatment regimen consisted of hydrocortisone adminis-
tered at a tapering dose for 5 weeks. Although there was no study
with hydrocortisone, the dosage and duration of treatment in this
trial were chosen based on previous studies with glucocorticoids %’.
However, other ongoing studies of glucocorticoids are evaluating
the dosage and duration of treatment, including 2, 3, and 8 weeks of
treatment 28,2°,

In our study, we expected sufficient clinical improvement to al-
low nonoperative treatment and by reducing the risk of hematoma
recurrence in patients who underwent surgery. However, contrary
to our hypothesis, we found a striking finding in our study. In terms
of the primary outcome, the results were not satisfying in the hydro-
cortisone group at 1 month. The difference between the groups
(86%) was statistically significant (p<0.05). However, at 3 months,
a favorable outcome of 80.9% was observed in the hydrocortisone
group (p>0.05); and the difference between the groups decreased
to 7.2% in favor of the surgery group.

A total of 19.2% of the patients in the hydrocortisone group
eventually underwent surgery, while the rate of reoperations in the
surgery group was 4.9%. In our study, we found that hydrocortisone
treatment did not show a significant difference compared to surgery
in terms of the recurrence rate between the two groups. Miah et al.
concluded that there was a difference between surgery and hydro-
cortisone treatment and that the recurrence rate due to treatment
failure requiring additional surgery was 55% in the dexamethasone
group, compared to 6% in the surgery group *°. Fountas Kostas et
al. also reported the same conclusion. The hydrocortisone group
had a higher recurrence rate compared to the surgery group 3. In
addition, comparing hydrocortisone may lead to different results in
terms of recurrence depending on the surgical technique used in the
comparison 32, The reason for the lack of a significant difference be-
tween the groups in our study may be the short follow-up period of
3 months.

Although surgery can treat mass effect symptoms acutely, more
patients died compared to the hydrocortisone group, and patients
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in the surgery group had more complications and significantly
longer hospital stays than the hydrocortisone group. This may be
due to the fact that general anesthesia and open surgery are more
harmful to elderly patients 151633,

In the studies of Miah et al. 3°, Sun et al. 34, Qian et al. 3%, and Del-
ago et al. 3%, the most common side effect in the dexamethasone
group was observed to be hyperglycemia. It is known that this side
effect is related to glucocorticoid use. In particular, in these studies,
hyperglycemia improved and returned to normal levels when corti-
costeroid use was discontinued. However, Miah et al. decided to dis-
continue the study by stopping dexamethasone use due to compli-
cations in their study. In some studies, such as Sun et al., there was
a significant difference in favor of surgery between surgery and dex-
amethasone groups, but their basic patient characteristics were dif-
ferent, and their variability was high. The patients who underwent
surgery had low GCS and high Markwalder Grading Scale. In our
study, hyperglycemia due to hydrocortisone was detected in 3
(6.4%) patients. We thought that the reason for these low rates in
our study was that dexamethasone is long-acting, and its potency is
25 times higher than hydrocortisone. In our study, it is possible that
a shorter course with a smaller dose may reduce the risks of hyper-
glycemia, new-onset psychosis, and gastric complaints detected in
the hydrocortisone group compared to the surgery group.

The limitations of this study are that it is retrospective in nature,
only two institutions and the follow-up period is short at 3 months.
In addition, it only included patients with recurrent or residual
cSDH, Markwalder grade 0, 1, 2, and no evidence of significant
herniation. The indication for reoperation was not addressed. In
addition, we did not discuss postoperative drainage or the duration
of drainage, which is very important for reoperation.

The use of hydrocortisone treatment for cSDH has been shown
to be effective in patients with Markwalder grade 0, 1, 2, and shift
less than 5 mm. It significantly improved neurological outcomes. It
has low morbidity and mortality rates, especially in elderly patients
and those with additional systemic diseases. Our results suggest
that hydrocortisone may be a first-line treatment. However, basic
research identifying new pathways and mechanisms of action of
drugs used in the treatment of cSDH needs to be conducted at a
higher level to target cSDH.
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