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Abstract
Objective ‒ To investigate the effect and medical ima-
ging of modified hemispherectomy on patients with in-
fantile hemiparesis and medically refractory epilepsy.
Patients and methods ‒ Forty-three patients with in-
fantile hemiparesis and refractory epilepsy who under-
went hemispherectomy were enrolled. The treatment ef-
fect and medical imaging were analyzed.
Results ‒ Anatomical hemispherectomy was successfully
performed in all patients (100%). In all patients, the mus-
cular tension decreased and the contracted limbs relaxed. In
the pathological examination of the resected brain tissue,
secondary cicatricial gyri with concomitant cortical dys-
plasia was present in 36 cases and polycerebellar gyrusmal-
formation and porencephalia in the other 7 cases. Followed
up for 7–15 years (mean 11.3), all patients were alive without
a long-term sequela. Epilepsy was satisfactorily controlled,
with complete seizure relief in 39 cases (91%) classified as
Engel I and basic control in the other 4 (9%) defined as
Engel II. The posthemispherectomy medical imaging de-
monstrated that the intracranial space on the operative
side shrank, and the healthy cerebral hemisphere shifted
markedly toward the hemispherectomy side,with expanded
lateral ventricle on the healthy side and thickened skull and
enlarged frontal sinus on the operative side. After 4–5 years,
the intracranial space on the operative side disappeared in
75% of the patients, demonstrating enlarged cerebral ped-
uncle on the healthy side.
Conclusion ‒ Further modified hemispherectomy in pa-
tients with infantile hemiparesis and medically refractory
epilepsy demonstrated markedly ameliorated effects on

epilepsy control and the prevention of superficial cere-
bral hemosiderosis in the long-term follow-up.
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1 Introduction

As an established procedure of surgery, anatomical hemi-
spherectomy has been used for treating disabling, medi-
cally intractable epilepsy resulting from diffuse hemi-
spheric diseases [1–3]. Since the introduction of this sur-
gical technique as a therapeutic approach for epilepsy in
1938 [4], various modifications have been reported to ame-
liorate the outcome and minimize procedure-related com-
plications [4,6–8]. The rate of seizure freedom following
hemispherectomy has been reported to be 52–89%, with a
link in improved seizure control and cognitive motor out-
comes [3,9–11]. The postoperative mortality rate of hemi-
spherectomy in recent decades has been shown to range
from 0 to 1% [3] or 6.6% [12]. Delayed deadly intracranial
complicationsmay occur aftermany years without epilepsy,
with an incidenceof approximately 30%complications [1,7].
These delayed complications include hydrocephalus of nor-
malpressure, development of apeculiar vascularmembrane
lining the operative cavity and the remaining ventricles,
and superficial hemosiderosis of the brain and spinal
cord [1,13,14]. These complications were thought to be
caused by many events of tiny hemorrhage into the large
subdural space created after the diseased hemisphere was
removed, leading to superficial cerebral hemosiderosis
and granular ependymitis [1,7]. Modified and improved
techniques in hemispherectomy are associatedwith better
clinical outcomes. In 1983, Adams revised the anatomic
hemispherectomy by plugging the Monro foramen with
muscle and plicating the convexal dura to the cerebral
falx and the cerebellar tentorium at the middle cranial
fossa, with the purpose of decreasing the subdural cavity,
blocking communication of the subdural space with normal
cerebrospinal fluid pathway, and finally preventing super-
ficial cerebral hemosiderosis and other complications [15].
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Peacock drained the hemispherectomy space for 3–5 days
following the procedure before the placement of a subdur-
al–peritoneal shunt to drain blood products known to in-
duce the formation of subdural membrane and superficial
cerebral hemosiderosis [16]. None of the patients developed
superficial cerebral hemosiderosis in the studies by Adams
[15] and Peacock et al. [16]. The method used by Adams [15]
could block bloody fluid from entering the cerebrospinal
fluid circulation; however, the piece of muscle used to
plug the foramen of Monro might easily be displaced by
alteration of body position or with circulation of the cere-
brospinal fluid, thus losing its role in preventing bloody
cerebrospinal fluid from entering the hemispherectomy ca-
vity. To prevent the muscle piece from displacement, the
procedure was modified by suturing the muscle plug to the
cerebral falx and cerebellar tentorium and tightly sealing
the space surrounding the muscle piece with biological
glue. Moreover, when plicating and suturing the convexal
dura to the cerebral falx and the cerebellar tentorium, the
subdural spacewasmadeas small aspossible, and the suture
sites were glued tightly for complete seal to prevent bloody
fluid in the epidural space from entering the subdural space
on the hemispherectomy side. After hemispherectomy, the
wound surface is very large and the oozing of bloodwill con-
tinue nomatter how perfect hemostasis has been performed.
Tight seal can prevent bloody cerebrospinal fluid from en-
tering the subdural space, and the hemispherectomy space
should be drained for 3–5 days following the procedure.

The volume of cerebral peduncle ipsilateral to the
hemispherectomy can be used to predict postoperative
hemiparesis, with a smaller ipsilateral peduncle volume
being predictive of improved postoperative motor function
on the contralateral side [17,18]. This is because smaller
peduncle volumes indicate fewer motor fibers stemming
from the ipsilateral hemisphere, and hemispherectomy to
remove nonfunctional hemisphere of the brain leads to
fewer postoperation deficits. A smaller cerebral peduncle
on the ipsilateral side of hemispherectomy was potentially
associated with nonworsened postoperative hemiparesis,
which may indicate reorganization of corticospinal tract in
childhood in the smaller ipsilateral cerebral peduncle and
noncontribution of the removed cerebral hemisphere to
the contralateral motor function [19]. In our modified ana-
tomic hemispherectomy, the effect of the surgery and
changes in the skull and brain peduncle after the surgery
were unknown, and this study was consequently per-
formed to investigate the effect of modified hemispher-
ectomy on patients with infantile hemiparesis and concur-
rent medically intractable epilepsy and changes in the
brain and skull on medical imaging.

2 Materials and methods

Between March 1995 and December 2003, patients with
hemiplegia concomitant with medically refractory epi-
lepsy who underwent hemispherectomy were enrolled.
The inclusion criteria were patients with hemiplegia com-
bined with intractable epilepsy, with imaging examina-
tion of computed tomography (CT) or magnetic resonance
imaging (MRI).

All patients underwent electroencephalogram (EEG),
imaging, and physical examination to confirm the dis-
ease location 2–5 days before the surgery. EEG demon-
strated abnormalities in all cases, and the basilic rhythm
showed slow-spike waves, with flat waves, spike waves,
and polymorphic δ waves on the diseased side. CT or MRI
before operation showed atrophy, softening lesions, and
calcification of varying degrees on the diseased cerebral
hemisphere, while the cerebral peduncle on the healthy
hemisphere was thickened.

All patients underwent themodified hemispherectomy
procedure in our hospital, and then, the residual cavitywas
managedwith themodifiedmethods. First, followinghemi-
spherectomy and removal of the diseased hemisphere, an
appropriate slice of muscle was used to occlude the inter-
ventricular foramenofMonroandfixedonto the frontal and
rearparts of the cerebral falx. Thenbiological gluewasused
to seal the residual space around the muscle plug. Second,
the convexal dura mater on the hemispherectomy side was
completely cut out,made intoapieceofanappropriate size,
and sutured onto the cerebellar tentorium for complete
sealing of the cerebellar tentorial foramen before reinforce-
ment with biological glue to seal the surrounding residual
gap. After hemispherectomy, a drainage tubewas placed to
drain bloody cerebrospinal fluid for 3–5 days until the cere-
brospinalfluidbecameclear.Afterhemispherectomy,patho-
logical examination of the hemisphere was performed, and
antiepileptic drugs were administered. Long-term follow-up
was required, and EEG and medical imaging examination
were also performed. Two years after the procedure, antiepi-
leptic drugs were gradually reduced if no epilepsy occurred,
and the process of drug reduction took over half a year.

The Children’s global assessment scale (CGAS) was
used to evaluate the patients’ social, behavioral, and
emotional functioning before surgery and at follow-up
[20,21]. This scale ranges from 0 (very poor functioning)
to 100 (very high functioning) and is believed to have
adequate test–retest reliability and good discriminative
and concurrent validity and reliability between different
raters.
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Ethical statement: The research related to human use
has been complied with all the relevant national reg-
ulations, institutional policies and in accordance the
tenets of the Helsinki Declaration, and has been approved
by the authors’ institutional review board or equivalent
committee.

Informed consent: Informed consent was obtained from
all patients or their guardians for being included in the
study.

3 Statistical analysis

The statistical analysis was performed with the SPSS ver-
sion 21.0 (IBM, Chicago, IL, USA). The CGAS scores were
presented as mean ± standard deviation and compared
before surgery with those at follow-up using the paired t
test. The significant P value was set at <0.05.

4 Results

Forty-three patients with hemiplegia combined with in-
tractable epilepsy were enrolled, including 28 male and
15 female patients in the age range of 7–22 years (mean
13.6). Anatomical hemispherectomy was performed in 18
cases on the left and 25 on the right side. The hemispher-
ectomy was successful in all patients (100%). All patients
had infantile hemiplegia concomitant with medically re-
fractory clonic epilepsy. The time of first onset of seizure
ranged from 2 days following birth to 17 years (mean 6
years), with the seizure frequency ranging from 1/month
to 10/daily. Physical examination revealed typical hemi-
plegia of limbs including left hemiplegia in 25 cases and
right in 18, with the muscle strength significantly in-
creased from II to III on the hemiplegia side concomitant
with muscular atrophy, tendon contracture, and positive
pathological sign. Thirty-seven patients had abnormal
personality and behavior of impulse, aggression, and ir-
ritability. The CGAS before surgery ranged from 33 to 79
(mean 60.2 ± 11.7).

After hemispherectomy, fever occurred in 35 patients
with a duration of 3–12 days. Lumbar drainage was per-
formed for bloody cerebrospinal fluid, which showed no
infection after laboratory test. The muscle strength on the
hemiplegia side decreased in five cases and resumed after
half a year. Compared to the muscle strength before sur-
gery, the muscle strength in the other 38 patients did not

deteriorate on the hemiplegia side but increased by more
than one grade at follow-up. The muscular tension in all
patients decreased and the contracted limbs relaxed.
Pathological examination of the resected brain tissue
showed secondary cicatricial gyri with concomitant cor-
tical dysplasia in 36 cases and polycerebellar gyrus mal-
formation and porencephalia in the other 7 cases. Mental
disorders were apparently relieved in 37 patients with
abnormal personality and behavior. Fundoscopy was
performed in every patient, which showed the fundus
artery to vein ratio of ≥2:3 and clear boundary of the optic
disc.

Follow-up at 7–15 years (mean 11.3) demonstrated
that all patients were alive without long-term complica-
tions or sequelae. Epilepsy was satisfactorily controlled,
with complete seizure relief in 39 cases (91%) classified as
Engel I and basic control in the other 4 (9%) defined as
Engel II. In five patients, the limb movement function on
the hemiplegia side decreased slightly but the elevated
muscular tension decreased apparently when compared
to that before surgery. After rehabilitation therapy, the
limb muscle strength increased to that before surgery.
Regarding the linguistic ability, one patient had aphasia
which was resumed to that before surgery after treat-
ment. The other patients all had more fluent language
expression compared to that before surgery. At follow-
up, the CGAS score ranged from 59 to 93 (mean 78.5 ±
9.4), which was significantly (P < 0.0001) better than that
before surgery.

Themedical imagingposthemispherectomy (Figures 1–3)
showed that the intracranial space on the operative
side shrank and the healthy cerebral hemisphere shifted
markedly toward the hemispherectomy side, with the
expanded lateral ventricle on the healthy side and thick-
ened skull and enlarged frontal sinus on the operative
side. After 4–5 years, the intracranial space on the opera-
tive side disappeared in 75%of the patients, with enlarged
cerebral peduncle on the healthy side.

According to the EEG, the basilic rhythm was pri-
marily α and β waves, the spike waves disappeared, the
wave amplitude apparently decreased, and physiological
waves increased with time (Figures 4 and 5).

5 Discussion

In this study, we investigated the effect of modified hemi-
spherectomy on patients with infantile hemiparesis and
medically intractable epilepsy and changes in the brain
and skull on medical imaging. The modified
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Figure 1: A 16-year-old girl had medically refractory epilepsy and underwent hemispherectomy. (a–c) Before the hemispherectomy,
magnetic resonance imaging of the brain revealed compensatory enlargement of the left cerebral peduncle but atrophic right cerebral
peduncle (arrow in A) and atrophic brain tissue (arrow in B and C). (d–f) Computed tomographic scan (CTS) at 7 days posthemispherectomy
demonstrated enlarged cerebral peduncle (arrows in D) on the left side and a residual intracranial space (arrow in E and F) on the right side
with accumulation of air and fluid. (g–i) CTS 3 years later showed enlarged cerebral peduncle on the left side (double arrows in G), right-
shifted center line (double arrows in H and I), and shrank epidural space (bigger arrow in H and I) under the skull. Calcification (arrow head
in G–I) occurred on the dura mater bordering the shrank epidural space and the left hemisphere, and this calcified dura mater gave a
support to the left hemisphere.
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Figure 2: An 8-year-old girl with infantile hemiparesis and medically intractable epilepsy had undergone anatomical hemispherectomy.
(a–c) Before the hemispherectomy, magnetic resonance imaging of the brain revealed compensatory enlargement (double arrows in A) of
the right cerebral peduncle, atrophic left cerebral peduncle (single arrow in A), and atrophic brain tissue (double arrows in B and C). (d–f)
CTS at 10 days posthemispherectomy demonstrated left-shifted midline structures and the residual intracranial space (double arrows in B
and C) with accumulated air and fluid. (g–i) CTS 3 years later revealed enlarged cerebral peduncle on the right (double arrows in G), further
left-shifted midline structures and shrank epidural space (double arrows in H and I) under the thickened skull. The arrow head indicates the
dura mater separating the residual epidural space and the brain tissue on the right.

384  Yu-Hui Li et al.



Figure 3: A 21-year-old girl had anatomical hemispherectomy because of cerebral hemorrhage at 1 month after birth and medically
intractable epilepsy for 16 years. (a–c) Before the hemispherectomy, magnetic resonance imaging of the brain revealed compensatory
enlargement (double arrows in A) of the left cerebral peduncle, atrophic right cerebral peduncle (single arrow in A), and atrophic brain
tissue on the right (double arrows in B and C). (d–f) CTS at 8 days posthemispherectomy demonstrated right-shifted midline structures and
the residual intracranial space (double arrows) with accumulated air and fluid. (g–i) CTS 3 years later revealed enlarged cerebral peduncle
on the left (double arrows in G), further right-shifted midline structures and shrank epidural space (double arrows in H and I) under the
thickened skull. The arrow head indicates calcification of the dura mater separating the residual epidural space and the brain tissue on
the left.
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Figure 4: This patient is the same as in Figure 2. (a) The head was marked for operation. (b) The convex surface of the excised cerebral
hemisphere was shown. (c) The internal surface of the excised cerebral hemisphere was shown. (d) The basal ganglia and thalamus were
preserved after hemispherectomy. (e) The dura mater was folded and sutured to reduce the subdural space on the operative side. (f) Follow-
up 3 years later.

Figure 5: A 9-year-old boy who had medically intractable epilepsy was treated with anatomical hemispherectomy. (a) The head was marked
for operation. (b) The convex surface of the excised cerebral hemisphere was shown. (c) The internal surface of the excised cerebral
hemisphere was shown. (d) The basal ganglia and thalamus were preserved after hemispherectomy. (e) The dura mater was folded and
closed with suturing to reduce the subdural space on the operative side. (f) Follow-up 2 years later.
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hemispherectomy results in satisfactory control of epi-
lepsy with seizure relief in 91% (n = 39) of patients (clas-
sified as Engel I) and basic control in 9% (n = 4, Engel II)
at a mean follow-up duration of 11 years. The intracranial
space on the operative side significantly shrank and the
healthy cerebral hemisphere shifted toward the lesioned
side, with enlarged lateral ventricle on the healthy side,
thickened skull, and enlarged frontal sinus on the le-
sioned side. After 4–5 years, the intracranial space on
the lesioned side disappeared in 75% of the patients,
with a greater cerebral peduncle on the healthy side.

In this study, we modified the hemispherectomy at
the later stage to handle the residual cavity after the dis-
eased hemisphere was removed. First, an appropriate
slice of the muscle was used to occlude the interventri-
cular foramen of Monro and fixed onto the frontal and
rare parts of the cerebral falx. The residual space sur-
rounding the muscle slice was then sealed with biological
glue so as to prevent bloody fluid in the residual cavity
from entering the healthy side. Second, the convexal
dura mater on the hemispherectomy side was completely
cut out, made into a piece of an appropriate size, and
sutured onto the cerebellar tentorium for complete sea-
ling of the cerebellar tentorial foramen before reinforce-
ment with biological glue to seal the surrounding resi-
dual gap. This step decreased the subdural space to the
greatest extent and completely cutoff the link between
the subdual and epidural spaces. This approach was dif-
ferent from the traditional way, which was to overturn
and suture the convexal dura mater onto the cerebellar
tentorium for sealing the cerebellar tentorial foramen
without reinforcement of the sealing. Moreover, the piece
of dura mater which was sutured onto the cerebellar ten-
torium could support and protect the cerebral peduncle
and basal ganglia on the hemispherectomy side. After
hemispherectomy, bloody cerebrospinal fluid was drained
for 3–5 days until the cerebrospinal fluid became clear.

Themodifiedhemispherectomywas topreventdelayed
complications especially the superficial hemosiderosis of
the brain and spinal cord [1,14]. This is the most severe
complication and may occur many years after hemispher-
ectomy, with an incidence of 18–35% [22]. In patients with
hemispherectomy, about 30% of patients experienced this
complication 4 years after the procedure, and this compli-
cationmay occur 4–37 years after hemispherectomy,with a
mean time of 8 years [2,14,23]. The pathophysiology of
the superficial cerebral hemosiderosis following traditional
anatomical hemispherectomy involves the formation of he-
morrhagic membrane in the hemispherectomy space, re-
sulting in chronic hemorrhage and siderosis of the epen-
dyma and subarachnoid surfaces [24]. Blocking of the

aqueduct of the Sylvius may cause hydrocephalus [23].
The clinical presentation of this complication is recur-
rent headache, cerebellar ataxia, neurological deafness,
obstructive hydrocephalus, and progressive mental re-
tardation, leading to a mortality rate of 25–50%. Our
modified hemispherectomy had completely blocked the
communication of bloody cerebrospinal fluid between
the contralateral and the hemispherectomy sides, so
that no blood or blood products entered the healthy
side to cause the superficial hemosiderosis. When fol-
lowed up for 7–15 years (mean 11.3), no patients had
this complication.

The modified hemispherectomy also showed good
effects on epilepsy control, resulting in Engel I in 91%
and Engel II in 9% at follow-up of 7–15 years. In other
reports, the rate of seizure freedom following hemispher-
ectomy has been reported to be 52–89%, with a link in
improved seizure control and cognitive motor outcomes
[3,9–11]. After hemispherectomy, the abnormal waves on
EEG on the healthy hemisphere might disappear comple-
tely or greatly reduce in the frequency clinically. In
patients with longer history of the disease, frequent epi-
lepsy might cause an epileptogenic lesion on the healthy
hemisphere, and some independent epileptogenic le-
sions on the healthy side may suggest continued applica-
tion of antiepileptics, which may be the primary reason
for some patients who did not have good epilepsy control.
At long-term follow-up, the healthy hemisphere shifted
toward the hemispherectomy side, and the EEG waves on
the hemispherectomy side were lower than that on the
healthy side. The epileptiform discharge on the healthy
side was also greatly decreased in the frequency com-
pared with that before the surgery or 1 month after the
surgery. This may suggest that hemispherectomy should
be performed as early as possible because abnormal dis-
charge in the diseased hemisphere may continuously af-
fect the development and normal function of the healthy
hemisphere [25]. Great intensity of seizure activities has
been linked with mental status, whereas early surgery
can cause better development outcomes [26]. Early hemi-
spherectomy for epilepsy helps avoiding anticonvulsant
exposure during critical stages of brain development, and
exposure to anticonvulsant drugs in infancy is associated
with psychiatric and neurological sequelae in humans
and neurological apoptosis in animals [27,28].

Based on posthemispherectomy medical imaging, it
was observed that the operative space shrank, and the
midline structures shifted markedly toward the operative
cavity, with the expanded lateral ventricle on the healthy
side and the thickened skull and enlarged frontal sinus
on the operative side. The intracranial space on the
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operative side disappeared in 75% of the patients in 4–5
years, with enlarged cerebral peduncle on the healthy
side. Marked shift in the midline structures of the brain
indicates successful obliteration of the foramen of Monro.
If the foramen was patent, the pressure on both the
healthy and operative sides would be equivalent, and
the development of hydrocephalus would have prevented
the midline structures from shifting toward the operative
side. The ventricular cerebrospinal fluid was drained in
hemispherectomy space until the fluid was clear and col-
orless, which implied no perfusion of blood from the op-
erative space. Moreover, the cerebrospinal fluid circula-
tion is unobstructed; and if there is no absorption barrier,
there will be no hydrocephalus. Following hemispher-
ectomy, fundoscopy showed the fundus artery to vein
ratio of ≥2:3 and a clear boundary of the optic disc.
These signs indicated no enlargement of the fundus
vein, unobstruction of venous return, and consequently
no hydrocephalus.

In the hemispherectomy, the whole diseased cerebral
hemisphere was anatomically resected, and the choroid
plexus secreting cerebrospinal fluid was also been re-
sected. Only the remaining basal ganglia and thalamus
were reserved. The interventricular foramen was sealed
with free muscle tissue and glue. The subdural space was
closed by the folded dura and glue. The epidural space
was injected with normal saline and placed with epidural
drainage tube. In these circumstances, the intracranial
pressure should not increase. With absorption of the epi-
dural saline and exudative bloody fluid, the intracranial
pressure on the operation side is reduced, which makes
the structure of the contralateral side gradually to move
to the operation side. In addition, with the thickening of
skull and dura, the “acceptable” expansion of the con-
tralateral ventricle slowly and gradually fills the space of
the brain tissue on the resection side.

In our study, five patients had decreased muscle
strength when compared with that before hemispher-
ectomy; however, the muscle strength was quickly re-
sumed. After hemispherectomy, no changes occurred in
the muscle strength in the other 38 cases. In the long run,
the muscle strength in all patients markedly increased.
Due to an injury in the hemisphere, the healthy hemi-
sphere demonstrated compensatory growth to gradually
substitute for some functions implemented previously by
the injured hemisphere, which can be shown by the
asymmetry of bilateral cerebral peduncles. Before and
after the surgery, medical imaging revealed greater cere-
bral peduncle on the healthy side than on the hemispher-
ectomy side, indicating atrophic cerebral peduncle on the
hemispherectomy side but compensatory enlargement of

cerebral peduncle on the healthy side. This is the anato-
mical basis for nondeteriorating hemiparesis after hemi-
spherectomy. The changes in the asymmetry of bilateral
cerebral peduncles are ascribed to structural and func-
tional reorganization and plasticity; and following hemi-
spherectomy, the nerve fibers dominating motor and sen-
sory functions from the affected hemisphere ipsilateral to
the atrophic cerebral peduncle decrease in number and
function probably because of Wallerian degeneration
[29–31]. In children, the motor pathways are different
from those in adults. The nonintersecting corticospinal
tract on the intact hemisphere is the anatomical basis
of motor functional recovery in patients with early hemi-
spherectomy [32–34]. The nonintersecting corticospinal
tract on the intact hemisphere controls the ipsilateral
limbs, and these compensatory nerve fibers grow larger
and pass through the ipsilateral cerebral peduncle which
has consequently compensatory enlargement in children
with infantile hemiparesis. If the cerebral peduncle was
found to be atrophic or thin in the affected hemisphere
compared with that on the healthy side, it can be under-
stood that the function of the affected hemisphere has
been replaced by the healthy hemisphere and the motor
function not affected by hemispherectomy. After hemi-
spherectomy, the corresponding limb spasm would ap-
parently improve. Muscle strength will be resumed after
proper rehabilitation.

In these patients with infantile hemiparesis and in-
tractable epilepsy, epileptic mental disorder was usually
reported, causing abnormal personality and behavior of
impulse, aggression, and irritability. After hemispher-
ectomy, a relief in the epileptic mental disorder was ob-
served, which may be related to changes in intrabrain
structures, resulting in improved number and distribution
of the psychoactive transmitters. The CGAS score used to
evaluate the social, behavioral, and emotional functioning
of the patients significantly improved at follow-up. Further
research is necessary to elucidate the specific mechanism.

In this study, we performed anatomical hemispher-
ectomy [15]. Anatomical hemispherectomy preserves only
the basal ganglia and thalamus on the operative side. The
earliest hemispherectomy did not close the interventri-
cular foramen and did not shrink the subdural space on
the operative side, which made extensive wound on the
operative side open to the contralateral cerebrospinal
fluid circulation. This fashion of procedure provided the
basis for the two major complications: hydrocephalus
and hemosiderin. In 1983, Adams revised the anatomic
hemispherectomy by plugging the Monro foramen with
muscle and plicating the convexal dura to the cerebral
falx and the cerebellar tentorium at the middle cranial
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fossa [15]. In our modified anatomical hemispherectomy,
the muscle plug was sutured to the cerebral falx and
cerebellar tentorium, and the space surrounding the
muscle piece was tightly sealed with biological glue.
Moreover, when plicating and suturing the convexal
dura to the cerebral falx and the cerebellar tentorium,
the subdural space was made as small as possible, and
the suture sites were glued tightly for complete seal to
prevent bloody fluid in the epidural space from entering
the subdural space on the hemispherectomy side.

Functional hemispherectomy is a disconnection pro-
cedure for medically severe refractory epilepsy in which
the seizure foci are diffusely locate in one hemisphere
[35]. This procedure was first performed by Rasmussen
in 1974 and is an improvement of anatomical hemispher-
ectomy. Less invasive surgical procedure and refinement
have been achieved to improve the seizure freedom and
decrease surgical morbidity and complications. In func-
tional hemispherectomy, only the parietal and temporal
lobes were resected, the corpus callosum was cut open
completely, the frontal lobe and occipital lobe were pre-
served anatomically, and the corpus callosum and superior
brain stem were completely separated. This procedure can
reduce the scope of operation, the trauma, and the inci-
dence of complications. However, functional hemispher-
ectomy may not be better than anatomical hemispher-
ectomy in the clinical outcomes, and we may still perform
anatomical hemispherectomy in suitable cases because
anatomicalhemispherectomygreatly improvedwith signif-
icantly decreased complications.

Some limitations in this study, including only Chinese
ethnicity, retrospective, and single-center study with no
control group, may potentially affect the publication bias.
Future studies will have to solve these issues for better
outcomes.

In conclusion, further modified hemispherectomy in
patients with infantile hemiparesis and medically refrac-
tory epilepsy has markedly ameliorated the effects on
epilepsy control and prevention of superficial cerebral
hemosiderosis in the long-term follow-up.

Conflict of interest: The authors state no conflicts of
interest.
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