Dreaded complications
of mistaken

identity — Hygroma

vs effusion following
decompressive
craniotomy

Sir,

The first principle of ethical medical practice is primum
non nocera (first, do no harm). However, ignorance
may sometimes lead to such complications, which
could be avoided. Development of subdural hygroma
following a decompressive craniectomy though
described in literature is infrequently concentrated
upon. Development of hygroma is usually considered
benign, usually resolving following the replacement of
the bone flap due to restoration of normal cerebrospinal
fluid flow dynamics. A radiological mimic of this
hygroma is effusion, with an incidence of upto 33%,
has unfortunately not received much attention in the
contemporary literature. We, herein, describe our
inexperience in recognizing this entity in a 30 year male
patient, who following a decompressive craniectomy
came back for replacement of bone flap, had swelling
of the scalp flap which on computed tomographic
scans showed hypodense collection beneath the
meningo-galeal complex, which was misdiagnosed as
hygroma. The tormentous postoperative period and
morbidity the patient suffered is described in for others
to learn from our mistake.

A 30-year-male patient who had undergone right
fronto-temporo-parietal decompressive craniectomy
for traumatic right fronto-temporo-parietal acute
subdural hematoma with parietal contusion and mass
effect and midline shift, operated in 2008, presented
for replacement of bone flap in 2012. At the time
of discharge the patient was having a sensorium
of E4AM6V5. The patient presented with the same
sensorium for bone flap replacement. CT scan of
the brain showed hypodense collection beneath the
meningo-galeal complex, which was diagnosed as
subdural hygroma [Figure 1a]. A lumbar drain was
placed in the immediate preoperative period. The flap
had sunken to the level with the adjacent skull but had
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not created a crater. The bone flap was replaced back.
In the immediate postoperative period the patient
was noticed to have right hemiplegia of grade 2/5.
Computed tomography of brain showed persistence of
subdural hypodensity with small hyperdense collection
at the posterior margin, squashing of lateral ventricles,
midline shift and mass effect [Figure 1b]. The patient
was immediately taken for removal of bone flap, and
evacuation of the loculated fluid. Following the removal
of the bone flap, on attempted durotomy, we observed
that the dura was abnormally thickened [Figure 1c] and
measured approximately half-a-centimeter thick. There
was a thin, dirty grey membrane covering the brain
surface containing xanthochromic fluid. The membrane
was excised, xanthochromic fluid evacuated and a
lax duroplasty performed using fascia lata graft. The
histopathological examination of the material showed
fragments of granulation tissue comprising multiple
proliferating blood vessels lined by endothelial cells,
fibroblastic proliferation, extravasated red blood cells
and mild inflammatory infiltrate and the membrane was
diagnosed as chronic subdural membrane. The patient
had a tormentous post-operative period with infection
of the scalp flap. He started showing some improvement
in his limb power after 2-weeks time and at discharge
after 4 weeks was able to walk with a spastic hemiplegic
gait, without support. He had a power of 4/5 in the
upper limbs, distal worser than proximal, requiring
help for feeding.

Subdural hygromas akin to hematomas are collections
in the subdural space but contain cerebrospinal fluid
as opposed to blood clots of various ages.l'¥! Head
injuries, post-decompressive craniotomy, brain atrophy,
spinal drainage are few causes of formation of subdural
hygroma.?! Various theories have been described trying
to eludicate the natural history of what was proposed
by Feng et al.!®! as two ends of the same spectrum.
Arachnoid though tightly attached to pial surface by
trabeculae is separated by the cushion of cerebrospinal
fluid. Arachnoid barrier cell layer is separated from
the dura with an interface layer. The meningeal and
periosteal dural layers are tightly bound by collagen
whereas the innermost dural border cell layer is
devoid of collagenous architecture. Any insult to dural
arachnoid interface, results in formation of potential
space with subsequent formation of subdural hygroma.
Added to this the loss of blood brain barrier following
trauma leads to increased vascular permeability and
hence oncotic pressure in the subdural space thus
starting a vicious cycle.””! Arachnoidal injury leads
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Figure 1: (a) CT scan of brain showing the post-decompressive status with hypodense collection beneath the meningo-galeal complex with
no evidence of mass effect. (b) Post-bone flap replacement CT scan showing mild extradural hyperdense collection, with hypodense subdural
collection with midline shift and mass effect. (c) Intraoperative picture showing thickened dural membrane (arrow)

to leakage of cerebrospinal fluid with a ball-valve
effect. The fluid so collected, remains unabsorbed and
thus the vicious cycle and fluid stagnation. Subdural
hygromas with gradual detachment from circulation
leads to increase in protein content, triggering of
inflammatory response, neomembrane formation with
fragile capillaries.

Altered cerebrospinal fluid dynamics and post
decompressive craniectomy sequel can be prevented by
augmented duraplasty which may restore cerebrospinal
fluid dynamics and prevent the formation of subdural
hygroma.P!

On computed tomography, hygromas are hypodense
whereas subdural hematomas vary from hypo to
hyperdense depending upon their chronological
age (hyperacute- isodense; acute- hyperdense due
to clot retraction; subacute- iso to hypodense due to
degradation of proteins in the clot; chronic- hypodense
due to liquefaction of clot).l'”! Signal intensities
in Magnetic resonance imaging for hygromas are
identical to CSF in all pulse sequences whereas they
vary in intensities in subdural hematomas depending
upon the age and pulse sequences (hyperactue
stage: T1- iso, T2-hyper; acute stage: T1-iso,
T2- hypo; subacute: T1 and T2- hyper; chronic- T1
and T2- hypo).l"l Diffusion-weighted images will,
however, show restricted diffusion in cases of subdural
hematoma. However, to obtain MR imaging requires
a strong suspicion. The protein content in hygromas
is identical to that of CSF whereas effusions have
high protein contents with relatively normal sugar
levels, thus differentiating them from fluid collections
secondary to infections.!?

Hygromas are rarely symptomatic and most of them
resolve spontaneously. However, symptomatic cases
require surgical intervention wherein replacement
of bone flap is considered the best option. However,

caution has to be exercised, to monitor features of raised
intracranial pressure. In case of raised intracranial
pressure, the collection has to be drained off, either
pre- or intraoperatively.!"

A repeat imaging study to know the change in the
subdural collection, before replacement of bone flap
might be useful.
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