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ABSTRACT

Chronic subdural hematoma (CSH) may develop in infants as a result of some accompanying circumstances of brain
atrophy. A six-month-old boy with mental and motor retardation and increased head circumference was admitted in our
hospital. His head circumference was over 97 percentile. Hypotonic and hypoactive baby couldn’t hold his head and
wasn’t interested in surrounding enviroment. He had a history of aspiration pneumonia with no history of head trauma.
MRI showed acute elements over chronic subdural hemorrhage spread almost all over the supratentorial area with
severe cerebral atrophy. The brain volume was 95.252 mm? and it was around 1/6-1/8 of normal volume. It is thought
that, chronic subdural hematoma was developed due to cerebral atrophy as a cascade started with chronic hypoxia
and resulted as an increase in the head circumference and panhypopitruitism.

After 10 days of subdural drainage, subduroperitoneal shunt was placed’. At the end of second month, head circum-
ference stopped increasing, the patient could hold his head and started to be partially interested in the surrounding
objects, however the change in the brain volume was not significant.

Cognitive and motor functions progress very rapidly in the first two years of life. Early evacuation of CSH has a positive
effect on prognosis and most commonly used method is subduraperitoneal shunt insertion.
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oz

infantlarda kronik subdural hematom beyin atrofisi ile iliskili bazi durumlara bagl olarak gelisebilir. Alti aylik bebek hasta
mental ve motor retardasyon ve bag ¢evresinde artis bulgulari ile klinigimize sevk edildi. Bas gevresi 52 cm (97 persentil
Ustl) olarak ¢élcldi, fontanelinin acik, gergin oldugu ve pulse etmedigi gortldad. Nérolojik muayenesinde cevre ile ilgisiz
oldugu, basini serbest kaldiramadigi goriildi. Oykisiinden 2 aylikken aspirasyon pnémonisi gegirdigi ve kafa travmasi
OykUsu olmadigi 6grenildi. Manyetik Rezonans Gértntllemede kronik Ustl akut kisimlar iceren subdural kanamanin
tum supratentorial alana yayildidi, beyinin supratentorial kisminin gok ciddi sekilde global atrofiye ugradigi géraldu.
Hesaplamada hastanin beyin hacmi 95.252 mm? olarak 6lcllimus ve normal hacim yaklasik 1/6-1/8 oraninda azalmistir.
Hastanin dykustnden, bir kaskat halinde; pnomoniye bagl kronik hipoksi ile baslayan surecin, buna bagl beyin atrofisi
gelisimi ve sonrasinda subdural hematom, panhipopitruitizm ve bas gevresinde artis ile sonuglandigi dusunulmustur.

Hastaya subdural drenaj takimis, drenajinn 10. glnlinde reopere edilerek subduroperitoneal sant yerlestirilmistir.
Ameliyattan sonraki ikinci ayda bas gevresi artisi durmus, hastanin basini tutabildigi ve gevresiyle kismi ilgili olmaya
bagladigi goérulmustur. Ancak beyin hacminde dnemili degdisiklik olmamistir.

Kognitiv ve motor islevier hayatin ilk iki yilinda hizla gelisir. Bu nedenle hematomun erken bosaltimasinin prognoza
olumlu etkisi vardir ve bu amagla en sik kullanilan yéntem subduraperitoneal sant yerlestirimesidir.
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INTRODUCTION

Chronic subdural hemorrhage can occur due to several
causes (trauma, hemorrhagic diathesis, cerebrovascular
events, vascular anomalies, arachnoid cysts, infections,
tumor, and surgery) (1,2). During development of a chronic
subdural hematoma; after enough blood is accumulated in
the subdural space, it can make a pressure especially on the
cortex, impair brain blood supply, especially the cortical part
of it due to inflammation caused by hemorrhage material.
Activated inflammatory cascade on the brain tissue can create
a toxic-inflammatory effect (3). The fibroblasts located in the
mechanically thin layer between dura and the arachnoid layers
play the most important role in this process.

Growth  factors released from fibroblasts increase
neoangiogenesis and tissue plasminogen activator fibrinolysis.
Developing immature vessels and increasing fibrinolysis may
cause new bleeding and enlargement of the size of hematoma
(4).

As hemorrhage becomes chronic, released VEGF and IL 6
may activate pathways like JAK-STAT and MAPK causing
the formation of new membranes. Membranes formed
between arachnoid and dura may cause new hemorrhage,
thus the size of hematoma increases and vicious cycle may
start (5). While the size of hematoma is small, the patient is
usually asymptomatic; hence the size of hematoma increases
as other space occupying lesions it may cause increased
intracranial pressure. Since unilateral hemorrhage has a risk
of uncal, subfalcine herniation, while bilateral hemorrhage has
central transtentorial one (6,7). If uncal and central herniations
cause brain stem compression and dislocation, it may affect
respiratory function, loss of consciousness and paresis (8).

Chronic subdural hematoma is mostly seen in elder age group
but seldom cases in infants are also reported (9,10). Infantile
chronic subdural hematomas cause neurological symptoms
and affect motor and mental development in most cases
but some asymptomatic cases with no progression may be
observed.

CASE REPORT

A six-month-old baby boy with mental and motor retardation
and increased head circumference was admitted in our hospital.
He referred to our hospital with chronic subdural hematoma
and severe cerebral atrophy after taken CT scan due to these
symptoms.

His medical history showed that he had no prenatal or early
postnatal problem, had normal development for up to two
months, was treated in the ICU of another hospital due
to aspiration pneumonia when he was second months
old and received respiratory support due to asphyxia and
long-term antibiotic therapy. After age of two months, he
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Figure 1: Patient’s MRI done at the arrival to our clinic (1-subdural
hematoma 2-shrunken ventricle, 3-atrophic cortex, 4-cerebellum
5-atrophic diencephalon 6-falx).

Figure 2: Post-operative MRI after inserted subdural peritoneal shunt
(1- subdural hematoma 2-remaining space after hematoma drainage
3-cortex 4-diencephalon 5- proximal catheter of subdural peritoneal
shunt 6-ventricle).

showed progressive worsening of neurological status and
regression of development. It was reported that he was on
hormone replacement therapy due to panhipopituitarism and
phenobarbital treatment was started for seizures.

On neurological examination, the head circumference was 52
cm (over 97 percentile) and the fontanel was open, bulging
and non-pulsatile. Hypotonic and hypoactive baby could not
sit and bilateral pupillary light reflexes could not be obtained.
He couldn’t hold his head, had sucking and searching reflexes.
He responded to the painful stimulus by pulling four limbs.
Extensor plantar responses were positive.

We performed cranial magnetic resonance imaging (MRI) which
confirmed diagnosis. The result showed subdural hemorrhage
containing chronic, subacute and acute phase blood elements
spread almost all over the supratentorial area that created severe
atrophy of the brain. The cortical and subcortical areas were
severely thinned and the diencephalic structures decreased in
volume due to global atrophy in the brain. Infratentorial areas
was not affected (Figure 1).

MRI examination of the patient was performed under sedation
with a 3T MRI device (Verio; Siemens Medical System). The
obtained images were processed on the workstation and
measurements were made on axial T2 weighted images (Syngo.
via, Siemens Work Sitation) (Section thickness: 5 mm Gap:
6.5 mm). In the axial images, the total volume was calculated
from the internal tabula level of the calvarium with the free
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hand drawing technique. (( Slice thickness + amount of gap)
X number of slice). Total brain volume was likewise calculated
in the cortical area using free hand drawing technique with the
relevant formula: ((Slice thickness + amount of gap) x number
of slice). Brainstem and cerebellum were not included into total
brain volume calculation.

The patient’s brain volume was measured as 95.252 mm?
and normal volume decreased by approximately 1/6-1/8 in
calculation.

Subdural drainage was placed in order to prevent growth of
head circumference and to reduce pressure on the brain as
much as possible. During the surgery, dark brown blood in the
chronic subdural hematoma setting with occasionally contained
acute bleeding foci is evacuated from burr hole. On the 10"
day of the drainage when the colour of the drainage was more
serous, the patient was re-operated and a subduroperitoneal
shunt was placed. At the end of the second month, patient’s
head circumference stopped increasing, it was seen that the
patient could hold his head and started to be partially interested
in the surrounding objects, however the change in the brain
volume was not significant (Figure 2).

DISCUSSION

Chronic subdural hematoma is a lesion that can lead to serious
neurological complications in infants. Neurological follow-up
becomes difficult in patients with asphyxia as they should be
intubated and sedated in intensive care hospitalization period.
Reducing sedation as much as possible and performing
frequent neurological examinations, controling the head
circumference and fontanel tension may be useful for early
diagnosis especially in intubated and sedated cases.

Brain development reaches 80-90% volume of adult brain in
the first 2 years of life (11). Especially myelinization starts at birth
and is completed mostly at the age of 2 (12). Cognitive and
motor functions progress very rapidly in the first two years of
life hence atrophy and other organic disorders that occur during
this period affect both functions seriously (13,14). Therefore,
for the prevention of cognitive and motor retardation early
evacuation of chronic subdural hematoma has a positive effect
on prognosis at first two years of age (12).

In our case, the possible trigger for the happened sequential
events was brain atrophy due to asphyxia and secondary
subdural hemorrhages that the patient had at the age of
2 months. Hemorrhages secondary to atrophy caused an
increase in cortical and subcortical atrophy, shrinking of the
brain caused growth of subdural hematoma and consequently
formation of a rare and uncommon form of cerebral atrophy.
While normal human brain volume should be 425.000-855.000
mm? in the first 0-12 months of life in our patient it was 95.252
mm? (12). Apart from the cortical and subcortical layer, atrophy
of the diencephalon suggests that the initial asphyxia attack
played a role in the event.

On time and appropriately done surgical treatment should be
used in order to preserve motor and mental development.
Immediate surgical treatment is essential in patients with
subdural hemorrhage that cause shift and neurological losses.
Although approaches such as Burr Hole drainage, hematoma
evacuation with craniotomy are feasible in surgical treatment,
the most commonly used recent method is subduraperitoneal
shunt insertion (15).
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