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BACKGROUND Calcified chronic subdural hematomas (CCSDHs) are rare variants of chronic subdural hematomas (CSDHs) accounting to only
0.3–2.7% of CSDHs. Although the majority of the patients with CSDHs recover from surgery, there still is some doubt about its being applied to CCSDHs.

OBSERVATIONS In this case report, the authors present a case of a 75-year-old male presenting with deterioration of motor function in his left limbs
over the course of 18 months and acute neurological deterioration in the form of altered sensorium for 7 days. The patient experienced an episode of
aspiration in the preoperative period that led to deterioration of pulmonary function in the postoperative period. A chest radiograph showed diffuse
patches suggesting pulmonary compromise. Computed tomography and magnetic resonance imaging (MRI) documented a large subdural collection at
the right frontal and parietal hemisphere with calcification, which was successfully and completely removed by surgery.

LESSONS The chances of a subdural hematoma progressing to calcification is extremely rare. The presentation of this case was such that surgical
intervention was the only option left for the patient. The presence of lacunar infarcts in the thalamus on MRI can also be attributed to the calcified hematoma.
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Chronic subdural hematoma (CSDH) is one of the most common
neurosurgical conditions, but calcified chronic subdural hematoma
(CCSDH) is a rare variant of the same.1,2 CCSDH was first described
by a Bohemian pathologist in 1884.3 The clinical presentation also
varies, with some patients remaining asymptomatic and others having
seizures, dementia, and other complications, especially in bilateral cal-
cified subdural hematomas, also referred as armored brain.4,5 The
mechanism of calcification of the periphery of some of the subdural
hematomas is likely to be multifactorial, involving both vascular and
metabolic factors.6 The calcification in CSDHs is caused mainly by
overdrainage of cerebrospinal fluid, which still remains very rare.7 Sur-
gical treatment is the best treatment for CSDHs; however, for
CCSDHs, the neurosurgical excision of the hematoma can be problem-
atic due to the adherence of the calcific hematoma to the leptome-
ninges and underlying cortical surface in armored brain. The removal
of the calcification in such cases may damage the underlying cortex
and disturb the whole neurological homeostasis.8–11 Literature reviews
suggest that surgery cannot improve long-standing symptoms. Hence,

surgery is recommended only when acute or progressive neurological
symptoms occur.12,13

Here, we report the surgical outcome of a 75-year-old male with
deterioration of motor function in his left limbs over the course of 18
months and acute neurological deterioration in the form of altered sen-
sorium for 7 days with an episode of aspiration in the preoperative
period. A large subdural collection at the right hemisphere with calcified
inner membrane was successfully and completely removed by surgery,
which was followed, however, by pulmonary complications due to an
episode of aspiration in the preoperative period.

Illustrative Case
We report a case of a 75-year-old male presenting with deterio-

ration of motor function in his left limbs over the course of 18
months and acute neurological deterioration in the form of altered
sensorium for 7 days. He was transferred to our department from
the medicine ward of Calcutta National Medical College with a
Glasgow Coma Scale (GCS) score of E1V2M5, left hemiparesis.

ABBREVIATIONS CCSDH = calcified chronic subdural hematoma; CSDH = chronic subdural hematoma; CT = computed tomography; GCS = Glasgow Coma Scale;
MRI = magnetic resonance imaging.
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Computed tomography (CT) and magnetic resonance imaging
(MRI) documented a large subdural collection of the right hemi-
sphere with inner calcification (Fig. 1).

An MRI scan showed an organized, right-sided frontal and parie-
tal hematoma with calcification and mass effect (Fig. 2). Lacunar
infarcts were present in both thalami along with definite focal ische-
mic changes in the frontal white matter. A right front parietal

craniotomy was performed (Fig. 3), exposing an “armored dura”
with the mold of the underlying hematoma.

The dura was opened in a curvilinear manner, exposing the cal-
cified capsule of the CSDH, which was tightly adherent to the inner
surface of the dura. After it was dissected, the capsule was incised,
exposing various stages of subacute hematoma. The calcified
hematoma was removed en bloc (Fig. 4).

FIG. 1. Preoperative computed tomography scans of the patient.

FIG. 2. Preoperative MRI scans of the patient.
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However, the arachnoid membrane was intact and not adhered
to the hematoma, allowing its complete removal without injuring the
underlying brain. In the postoperative period, the pulmonary function
of the patient deteriorated further, eventually leading to respiratory
distress followed by an episode of pneumonia. The pulmonary com-
plications led to the death of the patient on postoperative day 4 as
a result of respiratory arrest.

Discussion
Observations

CSDH is defined as the accumulation of blood between the dura
mater and arachnoid mater of the brain and is often associated with
insignificant injury that presents with symptoms 2 weeks after the
inciting incident.14 The initial presenting symptoms are often unno-
ticed because there is vague onset of cognitive impairments, head-
aches, and somnolence along with focal neurological deficits on the

contralateral side of the lesion. The exact pathophysiological mech-
anism behind the development of CSDH is unknown, but the
greater incidence among the elderly population is attributed to age-
related brain atrophy,15 increased risk of fall-related injuries,16 and
the frequent use of blood-thinning agents.17 In our reported case,
there was also reported lacunar infarcts bilaterally in the thalamus
along with focal ischemic changes in the left frontal white matter.
The exact cause of association of CSDH with lacunar infarcts is not
fully elucidated, but it has been concluded in one study that distor-
tion, twisting, and/or elongation of the lenticulostriate arteries by the
CSDH in the elderly, especially in patients with a variety of comor-
bidities, such as diabetes mellitus and hypertension, are one of the
major risk factors for these infarcts.18

Prior studies conducted on CSDH showed that the connective
tissue membrane surrounding a subdural hematoma is hyalinized,
or calcified hematomas have been found.19 Therefore, this associa-
tion of CSDH with total calcification makes this case very novel for
better understanding of the pathophysiology, the treatment interven-
tion, and the expected outcome of CCSDH.

The etiology of a CCSDH is as yet unknown, but a variety of
studies suggest a multifactorial effect of poor circulation and absorp-
tion in subdural space along with intravascular thrombosis, which
plays a role in calcification and ossification.20 Studies have reported
that poor circulation under the subdural hematoma content leads to
deposition of calcium particles and hyalinization of the connective tis-
sue. These microscopic calcium deposits pile up, leading to eventual
serious calcification, which occurs approximately 6 months after the
initial hemorrhage, albeit influenced by a variety of individual fac-
tors.21 Ossification is the terminal stage of the calcification process
and is rarely reported as such.

CSDHs are characterized by slow progression of a variety of neu-
rological symptoms and associated sensorineural deficits.22 Similar
incidences of calcified subdural hematoma in the past revealed com-
plaints of dementia, seizure, mental retardation, growth retardation,
persistent headache, and left hemiparesis with hyperreflexia on neu-
rological examination. Papilledema and/or pathological reflexes may
also be noted,6 but sometimes incidentally patients may be asymp-
tomatic.6 In our case, the patient had experienced left-sided hemipa-
resis for the past 18 months and acute neurological loss in the form
of altered sensorium for the past 7 days.

CT and MRI invariably reveal large subdural collections at the
right frontal and parietal hemispheres with calcification.

Because the inner layer was thicker and compressing the brain
seriously, the use of only fluid drainage would not have been able to
improve the symptoms or help with reexpansion of the brain. There-
fore, at this stage, craniotomy and excision of the calcified hematoma
en bloc were the only viable options. In most of the cases, removal of
the hematoma may damage the brain, depending on the adhesion
between the hematoma capsule and the brain. Also, a few studies
have recommended excluding elderly patients from any surgical inter-
vention due to occurrence of symptoms as a result of cerebral atro-
phy11 combined with the common postoperative complications of
recurring hemorrhage based on insufficient brain expansion after pro-
longed compression.8 Hence, surgical intervention for managing
CCSDH is still considered controversial.10 In our case, we were able
to avoid any substantive brain injury because the arachnoid mem-
brane was unadhered to the hematoma; therefore, reexpansion of the
brain was possible. In the preoperative period, the patient had an epi-
sode of aspiration. Chest radiographic findings hinted at pulmonary

FIG. 3. Right frontal craniotomy was performed with hemostatic forceps
pointing to the CSDH.

FIG. 4. Extracted specimen of subdural hematoma.
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compromise leading to postoperative complications that culminated in
respiratory arrest and ultimately the death of the patient.

Lessons
A plausible conclusion that can be derived from this case is that

though calcification of the subdural hematoma is a very rare occur-
rence, its surgical treatment and successful removal are possible,
depending on the adhesion between the hematoma capsule and
the brain visualized by MRI. Surgery may be the first-line interven-
tion for treating CCSDHs. The patient in this case had aspiration,
which increased his susceptibility to the development of postopera-
tive pneumonia. The stress of general anesthesia was a probable
additive factor that led to the ultimate respiratory compromise in
spite of the adequate treatment modalities that were offered.
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